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Investment Bubbles
Petr Musilek!

Abstract

The pricing mechanism in the investment markets usually works in a relatively efficient way.
However, there is a special investment situation where even on competitive and liquid
investment markets, it may be unusual and accidental not only in short but also in a long period
to deviate the market prices of investment instruments from their rational intrinsic values.
Investigating these market failures has formed an investment theory that analyzes not only
equity and bond investment bubbles but also bubbles on real estate or commodity markets. The
aim of this paper is to characterize investment bubbles, to define the types of bubbles and their
fundamental and behavioral sources and to identify the specifics of stock and real estate
bubbles. In the conclusion, attention is paid to the risk and expense of the burst of investment
bubbles.

Key words

Investment Market; Investment Bubbles; Rational Intrinsic Value; Fundamental Bubble;
Behavioral Bubble; Macro-prudential Regulation.

JEL Classification: G01

1. Cenotvorny mechanismus na investi¢nich trzich

Cenotvorny mechanismus na likvidnich investi¢nich trzich obvykle funguje pomérné
ekonomicky efektivnim zplsobem. Vyskytuji se vSak zvlastni investi¢ni situace, kdy i na
konkuren¢nich a likvidnich investiénich trzich mize ojedinéle a nahodile dochazet nejen
Vv kratkém, ale 1 v dlouhém obdobi k vyraznému odchylovéani trZnich cen investi¢nich
instrumentd od jejich racionalnich vnitfnich hodnot. Zkoumanim téchto trznich poruch se
zformovala rozsahla investicni teorie (napt. Kindleberger /1996/ nebo Shiller /2010/), ktera
analyzuje nejen akciové a dluhopisové investi¢ni bubliny, ale 1 bubliny na nemovitostnich ¢i
komoditnich trzich.

Ceny likvidnich investicnich instrumentd jsou generovany pribéznym zplsobem na
zaklad¢ stfetdvani nabidky a poptavky. Tato nabidka a poptavka po investi¢nich
instrumentech je zejména generovana portfoliovymi a pfimymi investory, dal$imi kupujicimi
nebo proddvajicimi a samoziejmé i nepoctivymi osobami. Nabidka investi¢nich instrumentt
na vefejnych a likvidnich investicnich trzich neni vytvaifena pouze z divodu subjektivni
pfedstavy nékterych Ucastnikil investi¢niho trhu o tom, Ze obchodovand investi¢ni aktiva
mohou byt nadhodnocena, ale pro realizaci prodejnich ptikazti mohou byt i jiné podnéty
(napt. likviditni divody nebo zmeéna investiéni politiky). Samoziejmée, ze i poptavka po
investi¢nich instrumentech vznika z riznych duvodud. Je pfirozené, ze zékladnim motivem
nakupu investi¢nich instrumentd je predikovany vzestup trznich cen, jestlize se nékterym
participantim investi¢nich trhi zdaji byt investi¢ni aktiva neadekvatné ocenéna v komparaci s
vnitfni hodnotou, cilovou cenou nebo alternativnimi investi¢nimi pfilezitostmi. Nekteré
investiénimi  instrumenty vSak také mohou byt vykupovany samotnymi emitenty,

! Prof. Ing. Petr Musilek, Ph.D., prorektor pro védu a vyzkum Vysoké Skoly ekonomické v Praze,
nam.W.Churchilla 4, 130-67, Praha 3, petr.musilek@vse.cz. Prispévek je zpracovan jako jeden
Z vystuptl vyzkumného projektu Fakulty financi a t&etnictvi VSE v Praze, ktery je realizovan v ramci
institucionalni podpory IP100040.
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vyvlastiovany statem nebo skupovany i statnimi investicnimi fondy z politickych nebo
strategickych diivodu.

Investi¢ni trh neni v Zddném piipadé trhem homogennim, ale skladéd se z riznych dil¢ich
segmentt (akciovy trh, dluhovy trh, komoditni trh, nemovitostni trh), majici odlisny stupen
alokacni, transakéni a cenové efektivnosti. Vyraznéjsi (skokové) zmény v chovani ucastnika
investicnich trhii  jsou zplsobeny nejen vyskytem neoéekavanych fundamentalnich
kursotvornych faktorti (napf. neocekdvané zmény makroekonomickych, sektorovych nebo
korporatnich veli¢in), ale rovnéz technologickymi, politickymi a dal$imi okolnostmi. Trzni
ceny likvidnich investi¢nich instrumenti jSOu generovany stfetnutim nabidky a poptavky,
pricemz tomuto objektivnimu procesu utvoieni trzni ceny predchazi subjektivni ohodnoceni
konkrétniho investicniho instrumentu ze strany odliSné motivovanych kupujicich a
prodavajicich, a to zejména v kontextu ptislusného sektorového prostiedi.

2. Charakteristika investi¢ni bubliny

Vyraz investi¢ni bublina mizeme v poslednich dekadach c¢ist v odbornych ekonomickych
textech velmi Casto. Zda se vSak, Ze uzivatelé tohoto vyrazu chépou pod pojmem investi¢ni
(resp. cenova) bublina trochu odlisny obsah. Jak je v odborné literatuie investi¢ni bublina
vibec definovana? Nejdiive jsme prozkoumali svétovou financni literaturu. Napf.
Kindleberger (1996, s. 13) vymezuje tuto situaci nasledujicim zpisobem ,,... cenova bublina
je vzestupny pohyb cen v neudrzitelném rozsahu, ktery pak praskne ...“. Z vy$e uvedené
definice je patrné, Ze bublina je zejména spojovana s cenotvornym procesem obchodovaného
investi¢niho instrumentu. Naopak King, Smith, Wiliams a Van Boeining (1993) se domnivaji,
Ze cenova bublina se vyskytuje v situaci, pokud ceny obchodovanych aktiv se vyrazné odlisuji
od jejich vnitinich hodnot. S odliSnou definici bubliny operuje napt. Shiller (2010), uvadéjici,
ze bublina je ,,... obdobi extrémniho, avSak pouze do€asného nadSeni investort ...“ . Z této
definice vyplyva, ze Shiller se pfedevsim zaméfuje na zkoumani vlivu psychologie na chovani
investi¢niho publika.

Po prozkoumani svétové financni literatury se nyni zaméfme na vymezeni investi¢ni
bubliny v ¢eské finan¢ni ekonomii. Soudoba Ceska teoreticka financni literatura s vyrazem
investicni bublina pfili§ nepracuje, pfiCemz se spiSe pouziva pojem spekulativni bublina.
Napt. Palpan a kol. (1998, s. 278) definuje spekulativni bublinu jako ,,... dofasné vyrazné
odchyleni kurzu cenného papiru od jeho vnitini hodnoty (,,spravné hodnoty*), stanovené
fundamentalnimi analytiky, vzniklé v disledku ptisobeni davové psychologie na trhu.
Technicky je vznik spekulativnich bublin spojen s nadmérnou, pfehnanou reakci kurzu na
néjakou udalost, jez podnitila optimistické nebo pesimistické ndlady v fadach investord.
Jakmile optimismus ¢i pesimismus vyzivujici spekulativni bublinu ochladnou, bublina velice
rychle praskd, coz se projevuje prudkymi pohyby kurzu cenného papiru zpét nékam k trovni
kolem vnitini hodnoty ...“. Déle CNB (2008, s. 40) ve zpravé o finanéni stabilité uvadi, ze
,»... Bublinu cen aktiv zjednoduSen¢ definujeme jako explozivné a asymetricky tvofenou
odchylku trzni ceny aktiva od jeji fundamentalni hodnoty s moznosti jeji nédhlé a vyrazné
korekce. Bubliny cen aktiv byvaji Casto zplisobovany psychologicko-behavioralng
determinovanymi faktory, sebenapliiujicimi ocekévanimi apod. ...

Teorie investi¢nich bublin vychazi z predpokladu, ze investi¢ni aktivum ma svoji vnitini
hodnotu, kterou lze stanovit. Trzni cena tohoto aktiva pak neustdle osciluje kolem vnitini
hodnoty v ur¢itém pasmu. Ptisun novych kursotvornych informaci pfirozené posouva vnitini
hodnotu na novou uroven. Cootner (1962) uvadi, Ze existuji dvé skupiny investori: a)
neprofesionalni investofi, ktefi nedokazou spravné analyzovat kursotvorné informace; b)
profesionalni investofi, ktefi usiluji o sofistikovanou kvantifikaci vnitini hodnoty investi¢niho
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instrumentu, pficemz tato skupina investort pak vytvaii ,reflekéni bariéry” kolem vnitini
hodnoty investi¢niho instrumentu.

Pro ucely tohoto prispévku chapeme investi¢ni bublinou vyrazné a dlouhodobé odchyleni
cen investi¢nich instrumenti od jejich racionalnich vnitfnich hodnot, zpiisobenych
nejen fundamentalnimi, spekulativnimi nebo psychologickymi faktory, ale i investi¢ni
kriminalitou. Pokud dojde k prudké zméné investi¢niho prostiedi, investi¢ni bublina
velmi rychle splaskne.

Investicni bubliny Ize rozliSovat podle trhu, kde vznikaji. Z davné historie jsou znamé
zejména cenové bubliny na komoditnich trzich (napf. tulipAnové Silenstvi v letech 1634-
1637), v soucasné dobé se mizeme Casto setkat s investi¢nimi bublinami na nemovitostnich
trzich (napf. japonska nemovitostni bublina 1986-1990 nebo americka nemovitostni bublina
2000-2006), na dluhovych trzich (napf. bublina na trzich prasivych dluhopist 1988-1989)
nebo na akciovych trzich (napf. japonska akciova bublina 1986-90 nebo technologicka
bublina 1997-2000). 1 kdyz se muze zdat, Zze vytvafeni cenovych bublin na jednotlivych
segmentech investi¢nich trhtt ma obdobny pribéh, vzhledem Kk odlisné likvidité a efektivité
nelze povazovat investi¢ni trh za homogenni, a proto je nutné odliSovat: a) komoditni bubliny,
b) nemovitostni bubliny, ¢) dluhové bubliny a d) akciové bubliny. Bubliny se vyskytuji bud’
samostatn¢, nebo soucasn€ na vice investi¢nich trzich, pficemz mohou mit lokalni, narodni,
regionalni ¢i dokonce globalni charakter. Z hlediska doby trvani této trzni poruchy mizeme
identifikovat mikro, kratkodobé, stfednédobé nebo dlouhodobé bubliny. Tento piispévek se
bude vénovat zejména poslednimu typu bublin.

3. Typy bublin a jejich zdroje

V této casti prispévku rozebereme zékladni typy bublin a jejich zdroje, pfi¢emZ mlZeme
rozliSovat fundamentalni bubliny, fundamentalné-spekulativni bubliny, behavioralni bubliny a
racionalni bubliny.

Fundamentilni vysvétleni investicni bubliny vychazi z predpokladu, ze investi¢ni
publikum neni schopno pfesné¢ stanovit vnitini hodnotu investicniho instrumentu.
Fundamentalni bublina na investi¢nich trzich pak vznika, pokud vyznamna c¢ast trznich
participantd  vyrazn¢ a dlouhodobé nadhodnoti fundamentalni veli¢iny (odvétvoveé,
makroekonomické nebo podnikové), které vstupuji do ohodnocovacich modelt, slouzicich ke
stanoveni vnitini hodnoty investi¢niho instrumentu.

Fisher (1932, 1933) nebo Kindleberger (1996) spatiuji zejména zdroj fundamentalni
bubliny v nadmémé uvérové expanzi, pfi¢emz pfisuzuji znaény vyznam exogennim
udalostem (napf. prevratné vynalezy nebo inovace), povzbuzujici investi¢ni aktivitu.
V ekonomice postupné dochdzi nejen k riistu redlného vystupu, ale také cenové hladiny,
dodate¢nych investic financovanych obvykle dluhovym zpisobem a spekulace zalozené na
o¢ekavanych kapitalovych ziscich. Banky expanduji poskytovani Gvérti snizovanim rezerv,
coz vede k nartistu penézni nabidky a cenové hladiny. Rist cen nejen zplisobuje dodatecny
optimismus, ale také snizuje redlnou hodnotu zavazki, coz podnécuje dalsi vyptjcky.
Fishertv model investi¢ni bubliny lze zjednodusit vyjadtit nasledujicim zptisobem:

TNové vynalezy a objevy — TInvestice - TRealny vystup — TCeny — TInvestice —»
TDluhové financovani — TSpekulace - TUvéry — {Rezervy bank — TPenéZni nabidka
— TInflace »> TOptimismus + {Redlna hodnota dluhit — TDluhové financovani —
Investi¢ni bublina.

Kindleberger (1996) koncipuje teorii investi¢nich bublin (a rovnéz teorii finanénich krizi) s
vyuzitim analyz z minulych stoleti, pfiCemZ argumentuje, ze investicni bubliny nejsou
jedinecné a specifické, ale zpravidla se vyznacuji obecnymi charakteristikami. Prvotnim
impulsem je vyrazny exogenni Sok, ktery zméni psychologické zaméteni z ptivodniho objektu
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na objekt nadhradni (displacement). Kindleberger tvrdi, ze tyto udalosti zméni perspektivy,
o¢ekavani, ziskové piilezitosti nebo chovani ekonomickych jednotek. V ekonomice vypukne
stiizliva spekulace domacnosti, firem a investorl, reagujici V prvni fazi na exogenni Sok
racionalnim zplisobem. Postupné vSak ekonomiku zachvati iracionalni spekulace, orientovana
primarn¢ na dosazeni kapitalovych ziskl. Spekulativni ménie je podporovana uvérovou
expanzi, coz zpusobuje dalsi vzestup cen aktiv. Ekonomiku zachvacuje spekulativni manie,
jez také podporuje rozvoj investi¢ni kriminality. Sou¢asné dochazi k pfilivu zahrani¢niho
kapitalu, coz dale podporuje Givérovou expanzi a na trzich aktiv se vytvaii cenova bublina.
Model investi¢ni bubliny podle Kindelbergera Ize zjednoduSené vyjadiit nasledujicim
zpisobem: Exogenni ok — Zména olekavani — TStiizliva spekulace — TIracionalni
spekulace - TBankovni uvéry — TSpekulativni manie — Investi¢éni bublina.

Vyskyt tradi¢ni fundamentalni bubliny demonstrujeme na piikladu rakouské Zelezni¢ni
bubliny 1873. V druhé poloviné 60. let a zaCatkem 70. let 19. stoleti doSlo v rakouské
ekonomice k obrovské podnikatelské a investi¢ni expanzi. Investi¢ni boom byl zejména
patrny v oblasti stavebnictvi a vystavby Zeleznic. Podnikatelé stile vice zakladali podniky ve
form¢ akciovych spolec¢nost (napi. v letech 1867-1873 bylo zaloZeno vice nez 1 000 novych
akciovych spole¢nosti). Podnikatelsky a investi¢ni boom byl piirozené doprovazen znaénym
rozmachem bankovnictvi, trhit cennych papirdt a burzovnictvi. V roce 1867 existovalo
v Rakousku pouze 11 akciovych bank, avSak pocatkem roku 1873 jiz to bylo 141 akciovych
bank. Enormn¢ vzrostla nejen hodnota bilan¢nich sum bank, poskytnutych bankovnich uvért,
emitovanych cennych papiri a jejich trznich cen, ale vyrazné se zvySila i zadluZenost
podnikového sektoru. Tato skute¢nost vyvolala obrovsky tlak na Rakousko-Uherskou banku
(Osterreichisch-Ungarische Bank), ktera 8. kvétna 1873 zastavila diskontovani smének, coz
vyvolalo paniku na Videnské burze, masivni vyprodej cennych papirti a zhrouceni jejich
trznich cen. 9. kvétna 1873 (,,Cerny patek*) byla Videiiska burza uzaviena. I kdyz nésledujici
den (10. kvétna 1873) ministr financi ve spolupraci s bankami zalozil ,,podptrny vybor®,
Videniska burza zlstala uzaviena az do 13. kvétna 1873. Béhem této doby nejvétsi panika
opadla. Dne 16. kvétna 1873 byl vydan cisatfsky dekret, ktery zruSil povinnost Rakousko-
Uherské banky diskontovat sménky. Toto opatfeni platilo az do fijna 1874. Citeln& byl vSak
postizen bankovni sektor. Nejdiive zkrachoval velky pocet maklétskych bank, pozdéji se
finanéni krize rozrostla i na ostatni videfiské banky, coz dokumentuje nasledujici tabulka.

Tabulka 1: Zhrouceni akcii videniskych bank (Videnska burza, 1873)

Ndzev banky Nejvyssi kurs (zI.) Nejnizsi kurs (zl.) Kapitadlova ztrata (%)
Wiener Maklerbank 267 0 100

Wiener Wechslerbank 372 0 100
Hypothekar-Rentenbank | 277 12 96

Wiener Bankverein 374 40 89
Boden-Credit-Anstalt 297 97 67
Anglo-Osterreichische 316 107 66

Bank

Union-Bank 270 98 64

Zdroj: Steiner, F. G. (1913). Die Entwicklung des Mobilbankwesens in Osterreich. Wien, s.
250-254. In.: Vencovsky, F. (1999). Déjiny bankovnictvi v ceskych zemich. Bankovni institut,
Praha, s. 126.

V nasledujicim desetileti zanikly ¢tyfi pétiny videnskych bank. Z mimo videnskych bank

dokonce zkrachovaly dvé tfetiny bank. Rakouska bankovni krize se nevyhnula ani ¢eskym
zemim, kde v dobé¢ krize a v nasledujici finan¢ni depresi ukoncilo ¢innost 80 % bank. Krach
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na Videnské burze se také projevil na Prazské burze pro cenné papiry a zbozi (zalozené v roce
1871), kde se prakticky zhroutily ceny akcii bank.

Tabulka 2: Zhrouceni akcii ¢eskych bank (Prazska burza, 1873)

Nazev banky Kurs 31.12.1872 (zl.) Kurs 31.12.1873 (zI.) Kapitdlova ztrdta
(%)

Vseobecna ¢eska banka | 211 16,0 92
Sménecna banka 221 25,8 88
Prazsky bankovni spol. |107 26,0 76
Ceskd  banka  pro| 93 24,2 74
obchod

Ceska banka Union 124 35,0 72
Cesky spotitelni spolek | 85 26,8 69
Ceska stavebni banka 73 24,0 67
Stavebni banka 73 24,0 67

Zdroj: Horak, J. (1913). Prehled vyvoje ceskych obchodnich bank. Praha, s. 59-60. In.:
Vencovsky, F. (1999). Déjiny bankovnictvi v ceskych zemich. Bankovni institut, Praha, s. 129.

Fundamentalné-spekulativni vysvétleni investi¢nich bublin pfisuzuje kromé vlivu
fundamentéalniho nahodnoceni kursotvornych veli¢in i spekulativnimu chovani podstatné ¢asti
investicniho publika. Za vyznamného piedstavitele tohoto sméru lze povazovat predevSim
Keynese (1963), ktery se zaméfil na rozbor vytvareni investi¢ni bubliny na ptikladu chovani
akciovych kursi. Na investi¢nich trzich nelze podle Keynese dosdhnout matematické
presnosti, pficemz znac¢ny vliv na chovani akciovych kursti maji subjektivni faktory. Akciova
bublina je vyvolana zplsobem vytvaieni kursovych prognéz, coz Keynes (1963, s. 166)
popisuje nasledujicim zptisobem: “... Profesiondlni investici lze pfirovnat k soutézim
organizovanym casopisy, v jejichZ ramci Uc€astnici maji rychle zvolit Sest nejkrasnéjSich
oblic¢eju ze stovky fotografii, pficemz prvni cena bude udélena tomu ucastniku soutéze, jehoz
vybér se nejvice blizi primérné volbé vSech ucastnikl soutéZe. Kazdy ti€astnik soutéZze musi
proto vybirat nikoli obliceje, které sdm povazuje za nejkrasnéjsi, ale obliceje, o nichZ soudi,
ze nejspiSe ziskaji hlasy ostatnich tc€astnikii, pficemzZ vSichni zkoumaji problém ze stejného
hlediska ...“. Keynes doporucoval, aby doslo k vyraznému omezeni likvidity akciovych trhd,
ponévadz kratkodoba spekulace ptevysuje podnikavost, a to zavedenim pievodnich dani.

Behavioralni vysvétleni investi¢nich bublin aplikuje poznatky z oblasti psychologie na
chovani investorli na investi¢nich trzich, coz je napt. patrné v teorii hluéného obchodovani
nebo v teorii prehanéni. Teorii hlu¢ného obchodovani systematicky rozpracovali v 90. letech
minulého stoleti na ptikladu akciového trhu Shleifer a Summers (1990). Tento pfistup je
zalozen na dvou zakladnich pfedpokladech: a) arbitraZze na trzich lze realizovat pouze v
omezeném rozsahu, D) vSichni investofi se nechovaji racionalnim zpdsobem. Autoii se
domnivaji, ze akciovy trh se sklada ze dvou skupin ucastnikii: arbitrazert (,,smart money*) a
ostatnich investori (,,noise traders®). Arbitrazéfi jsou investofi, ktefi maji raciondlni investi¢ni
ocekavani. Naopak ,noise traders se Casto dopoustéji systematickych chyb pii svém
investicnim rozhodovani. Na trzich s omezenymi moZnostmi provadéni arbitraZnich obchodi
hraji vyraznou roli néalady investori. Pouze €ast investorli se na akciovych trzich chova
racionalnim zptisobem a piesné reaguje na nové kursotvorné informace. Cést investorti viak
vykazuje iraciondlni chovani, pon€vadz jejich investicni strategie je zalozena na Sumu a
popularnich modelech. Chovéani ,,noise traders* neni ovliviiovano jen zménou kursotvornych
fundamentalnich veli€in, ale i investi¢nimi chybami. Shleifer a Summers (1990, s. 23) tvrdi,
ze ,,... mnoho strategii zalozenych na pseudo-signdlech, Sumu a populdrnich modelech jsou
korelovany, coz zpusobuje agregatni posun poptavky ...“. Akciové trhy jsou nachylné jak ke
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kratkodobym, tak i k dlouhodobym spekulativnim vinam, které tedy zpusobuji ,,noise
traders“. Teorie pFrehanéni zkouma nadmérné reakce investori na podstatné informace. Napf.
De Bondt a Thaler (1995) analyzuji piehnané reakce investori na neo¢ekavané kursotvorné
udalosti. Jejich zdkladni hypotéza je jednoducha: jestlize ceny akcii po zvefejnéni novych
informaci pravidelné ,,prestieluji* vnitini hodnoty, pak musi nastavat i jejich reverzni pohyb.
Zpétnou korekei cen akcii po nadmérné reakci by mélo byt mozné tispésné predikovat.
Vysvétleni investi¢ni bubliny z pohledu teorie efektivnich trhii je zalozeno na hypotéze
racionalni investi¢ni bubliny. Blanchard a Watson (1982) ptedpokladaji, Ze racionalni
cenova bublina vznika, jestlize investoii nakupuji aktiva za vyssi ceny nez jsou jejich vnitini
hodnoty v o¢ekavani budoucich kapitalovych ziskt, pfi¢emz trzni cenu aktiva lze vyjadfit
nasledujicim zptsobem:
Pt = VH; + By, kde (1)
Ptje aktualni trzni cena aktiva,
VH: je vnitrni hodnota,
Btje racionalni cenova bublina.

Spekulativni racionalni bublina muze v kazdém obdobi (méfeno jako odchylka ceny aktiv
od jejich vnitinich hodnot) pokra¢ovat v dal$im rdstu, nebo muze splasknout. Splasknuti
racionalni cenové bubliny je neocekavané, avSak ne zcela neptedvidatelné, ponévadz trzni
ucastnici si uvédomuji nebezpeci bubliny a jejich rozdéleni pravdépodobnosti piredpoklada i
tuto moznost. V dalSich letech ekonomové vytvoftili modifikované modely raciondlni bubliny
(napf. model deterministické bubliny, model stochastické bubliny, model bubliny
s periodickym splasknutim nebo model neuplné splasklé bubliny).

4. Specifika bublin na akciovych a nemovitostnich trzich

Je nesporné, Ze likvidni akciové trhy velmi rychle absorbuji neocekavané kursotvorné
informace. V situaci, kdy vSechny kursotvorné informace jsou absorbovany akciovym
kursem, pak by mél byt akciovy instrument na investicnim trhu také spravné ocenén.
Hypotéza efektivniho chovani trhit vSak neptedpokladd, Ze by investofi byli schopni
bezchybné urcit budouci trzni cenu. Pouze tvrdi, Ze aktualni trzni cena je objektivni cenou,
protoze zahrnuje vSechny dostupné soubory kursotvornych informaci. Trzni ceny akcii se
chovaji ndhodné, protoze raciondlni investofi neustale analyzuji akciovy trh, promitaji nové
kursotvorné informace do trznich cen a snaZi se dosdahnout maximalni vynosové miry.
Likvidni akciové trhy nejsou sice efektivni v pravém slova smyslu, ale jsou povazovany za
ekonomicky efektivni. Prevdzna vétSina vyznamnych svétovych investicnich ekonomi se
shoduje v nazoru, ze nejlikvidnéjsi akcie na americkém akciovém trhu se chovaji pomérné
ekonomicky efektivné. Je tfeba si vSak také uvédomit, ze efektivnost akciovych trhli neni
konstantni, ale miize se v Case ménit, ponévadz nejenze kolisa likvidita akciovych trhi, ale
nahodile také dochazi k vyznamnym a pfelomovym zménam v investicnim prostiedi
(podrobnéji Pastor a Veronesi /2009/), coz mize po ur¢itou dobu komplikovat rychlé a piesné
vstiebavani zcela novych Kursotvornych informaci.

Nepravidelny a nahodily vyskyt investicnich bublin na akciovych trzich mize mit jak
makroekonomické a sektorové, tak i specifické podnikové piiciny. Z rozboru historickych
investi¢nich bublin vyplyva, Ze na utvareni akciovych bublin (napf. japonska akciova bublina
v 80. letech minulého stoleti) se zejména podilela aktivni ménova politika centralnich bank,
ktera Casto zpusobuje vyrazné vykyvy v sentimentu investort, coz muze byt dulezitym
impulsem pfi vytvafeni a nasledném splasknuti akciové bubliny. Podstatnym impulsem pfi
vzniku akciové bubliny jsou i sektorové faktory (napi. technologicka bublina Vv druhé
poloviné 90. let minulého stoleti). Pokud se neoc¢ekavané objevi vyrazna sektorova investi¢ni
prilezitost, vznika nebezpeci, ze trzni participanti nadhodnoti o¢ekavané sektorové ristoveé
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miry, coz vede k vytvoreni ideédlnich predpokladii pro utvareni cenové bubliny téch akciovych
instrumentd, které participuji na predpokladané prosperité vysoce rastového sektoru.
Zna¢nym problémem na likvidnich akciovych trzich je tedy obtizna ptedvidatelnost
budouciho sektorového vyvoje, pricemz pravé diskontovani adekvatnich sektorovych
zivotnich cyklu je jednim z kli¢ovych predpokladt efektivniho akciového ohodnocovaciho a
cenotvorného mechanismu.

Nemovitostni trhy, které se primarné¢ rozdé€luji na trhy rezidencnich nemovitosti (napf.
rodinné domy nebo byty) a trhy komercnich nemovitosti (napt. kancelare, vyrobni prostory,
prostory sluzeb nebo sklady), se vyrazné¢ odliSuji od likvidnich akciovych trhd, a to hned
z n¢kolika duvoda (podrobnéji Musilek /1998/ nebo Millington /1994/). Za prvé, na
nemovitostnich trzich se vyskytuje podstatné vyssi stupenn informacni asymetrie. Za druhé,
obchodované nemovitostni instrumenty jsou nezastupitelné a nejsou dobrymi substituty, a
proto Casto dochdzi k vyrazné¢ odlisSnému cenovému vyvoji na jednotlivych segmentech
nemovitostnich trhli. Za tfeti, transakce na nemovitostnich trzich se realizuji na neperfektnich
trzich (napf. vysoké transakéni naklady nebo nizka likvidita). Za ¢tvrté, na nemovitostnich
trzich se vyskytuji specifické kursotvorné faktory (napf. Umisténi, regulatorni omezeni,
nabidka hypotécnich tvéri a jejich cena, statni ménové, fiskalni a dalSi zasahy, cena
substitutli /pronajma/, technologie vystavby, stafi, pravni stav, efektivita spravy nemovitosti,
demografické faktory, imigra¢ni viny, modnost atd.). Za paté, na nemovitostnich trzich
neexistuji dostatecné dlouhé a diivéryhodné cenové historické zaznamy, coz velmi komplikuje
alespon orienta¢ni kalkulovani ex-post vynosové miry, rizika a dal§ich investi¢nich ukazateld.
Za Sesté, heterogenni poptavka po nemovitostnich aktivech s velkym (nékdy az 100%)
podilem dluhového financovani. Za sedmé, nabidka na nemovitostnich trzich je nejen
Vv kratkém, ale 1 ve stfednédobém horizontu pomérné nepruzna, a to zejména z divodu délky
realizace nové vystavby ¢i rekonstrukce starych nemovitostnich aktiv. Za osmé, nemovitostni
aktiva jsou primarné statkem dlouhodobé spotieby a teprve sekundarné investiénim
instrumentem. Za devaté, na nemovitostnim trhu lze velmi obtizné realizovat arbitrazni
obchody. Za desaté, nemovitostni trhy se obvykle chovaji neefektivnim zptsobem a ¢asto
dochazi k vyraznému odchylovani nabidkovych (resp. realizacnich cen) od racionalnich
vnittnich hodnot nemovitostnich aktiv.

Z vyse uvedenych duvodu je obvykle velmi problematické aplikovat standardni teorii
kapitalového trhu i na nemovitostni trhy, ponévadz kupujici na nemovitostnich trzich nemaji
homogenni o¢ekavani a shodny investi¢ni horizont, nediverzifikuji portfolia podle modelu
Markowitze, na nemovitostnim trhu neexistuje bezrizikova vynosova miru a nemovitostni
aktiva nejsou libovoln¢ délitelna. Neni tedy zadnym ptekvapenim, Ze nemovitostni trhy nebo
jeho jednotlivé segmenty Casto vykazuji poruchy v cenotvorném procesu (napt. floridska
nemovitostni bublina ve 30. letech, japonska nemovitostni bublina v 80. letech, skandinavska
nemovitostni bublina v 90. letech nebo americkd nemovitostni bublina 2000-2006), coz Ize
vSak obvykle identifikovat az ex-post, a to i s vyuzitim tradi¢nich a pomérné¢ jednoduchych
pomérovych ukazatelii (napf. cena nemovitosti K roénimu najmu?, cena nemovitosti k roénim
rodinnym pijmam?®, pdjcka k hodnoté zajisténi® nebo dluh domdacnosti Kk hodnoté
nemovitosti®).

Na americkém nemovitostnim trhu se na poc€atku nového tisicileti vytvofila obrovska
cenova bublina, kdy ceny nemovitosti vzrostly od zac¢atku roku 2000 do podzimnich mésict
2006 zejména v jiznich oblastech USA o vice nez 170 %. Tato cenova bublina vSak zacala na

2 Angl. price-to-rent ratio.
3 Angl. price-to-income ratio.
* Angl. loan-to-value ratio.
® Angl. debt-to-value ratio.
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prelomu let 2006/2007 pomalu splaskévat. Vyrazny pokles hodnoty nemovitosti se také
odrazil v poklesu cen cennych papirt, krytych hypotéénimi uvéry.

Tabulka 3: Americka nemovitostni bublina (USA, ruzné oblasti, 2000-2017, v bodech)

Rok Phoenix Los Angeles Miami San Diego
2000 100,00 100,00 100,00 100,00
2001 105,93 110,88 110,28 117,54
2002 111,61 121,45 124,52 128,79
2003 117,10 144,27 143,78 155,40
2004 126,61 177,01 164,82 186,33
2005 155,49 219,41 205,42 233,78
2006 221,61 265,92 268,52 247,46
2007 220,27 268,68 279,42 235,53
2008 180,06 224,41 225,40 197,45
2009 117,11 166,54 159,04 148,25
2010 111,76 172,98 148,32 156,95
2012 114,68 168,57 145,62 154,76
2013 139,36 206,33 169,07 188,33
2014 145,42 219,47 183,19 200,79
2015 154,03 238,24 201,30 214,68
2016 161,94 243,68 215,41 227,53
2017 167,64 259,33 222,42 237,59

Zdroj: S+P/Case-Schiller Home Price Indices, S+P, 2010, s. 4; USA Today, 28. 8. 2012,
S+P/Case-Schiller Home Price Indices, S+P, 2013, 2014, 2015, 2016, s. 3. a 2017,
http://us.spindices.com/indices/real-estate/sp-corelogic-case-shiller-10-city-composite-home-
price-nsa-index

Ponévadz zakladni metodou ohodnocovéni na trzich nemovitosti je srovnavaci metoda a
jednotlivé ndrodni nemovitostni trhy jsou v soucasnosti téméf plné liberalizovany, americka
nemovitosti cenova bublina se bez vétsich problémi prelila i do dalSich statd (zejména Velké
Britanie, Irska nebo Spanélska). Nafukovani americké nemovitostni cenové bubliny bylo
zejména podporovan0 nadmérnou uvérovou expanzi. Nekontrolovany pfiliv imigranti do
USA vV poslednich tfech dekadach nutné expandoval poptavku po bydleni. Ekonomické a
finan¢ni urovni ilegalnich obyvateli USA by za trznich podminek odpovidalo skromné
najemni bydleni, které byva obvykle levnéjsi nez vlastnictvi nemovitosti. Iracionélni finan¢ni
rozhodovani imigrantii bylo vSak zna¢né deformovano mékkymi podminkami pro ziskani
hypotécnich uvérd, a to zejména diky netrznimu koncipovani pravidel pro poskytovani Gveéra
(Community Reinvestment Act). Soucasné extrémné nizké urokové sazby umoznily expanzi
dluhového hypotécniho financovani, a tak doslova roztocily spirdlu na americkém
nemovitostnim trhu, coz vedlo k vytvofeni iracionalni nemovitostni cenové bubliny. Nasledné
prudké splasknuti této bubliny pak bylo jednou z pfi¢in globalni finan¢ni krize. Nize uvedena
tabulka demonstruje iivérovou expanzi na americkém bankovnim trhu.

Tabulka 4: Uvérova expanze (USA, ro¢ni nominalni mira ristu avéra v procentech, 1997-
2017)

Rok Hypotécni uvéry Spotiebitelské iivéry — Uvéry korporacim
domdcnostem

1997 6,1 55 10,6

1998 8,0 7,2 11,0

1999 94 7,8 10,0
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2000 8,7 11,4 8,5
2001 10,6 8,6 4,6
2002 13,3 5,6 0,5
2003 14,5 5,3 1,8
2004 13,7 4,5 4,1
2005 13,5 5,2 6,4
2006 11,2 5,2 8,5
2007 1,4 6,1 11,5
2008 1,0 1,3 4,2
2009 0,8 -3,6 -51
2010 -1,6 -1,1 -0,8
2011 -0,7 4,2 5,4
2012 -0,7 5,9 4,6
2013 0,0 6,0 5,8
2014 0,3 7,2 5,8
2015 1,6 7,1 6,9
2016 2,5 6,5 5,0

Zdroj: Financial Accounts of The United States.Federal Reserve System, June 8, 2017, s.15.
https://www.federalreserve.gov/releases/z1/current/z1.pdf

5. Riziko a naklady prudkého splasknuti investi¢nich bublin

Investi¢ni bubliny a jejich splasknuti se netykaji pouze minulych stoleti, ale jsou aktualni i
v soucasnosti. Zejména v poslednich dvou dekadach splasklo ve svétovém hospodaistvi
nékolik investi¢nich bublin (napf. skandinavska bublina, japonska bublina, technologicka
bublina nebo americka nemovitostni bublina), které byly spojeny s vyraznymi ekonomickymi
naklady. Pokud splasknuti investi€nich bublin vyulsti do hlubokych bankovnich krizi, pak
jejich feseni je spojeno zejména s obrovskymi néklady (podrobnéji napt. Revenda /2011/). Za
prvé, ovlivnéni jsou piedevs§im podilnici. Akcionafi ztraceji znacnou Cast trzni hodnoty svého
akciového portfolia. RovnéZ vkladatelé jsou vystavéni riziku ztraty depozit, CemuZ se snazi
vyhnout bezprostiedni realokaci svych vkladd, coz je vSak spojeno s dodatecnymi
transak¢nimi néklady. Navic dluZnici v obdobi bankovni krize maji vyrazné ztizen pfistup
k bankovnimu tvérovani, ¢imz se vyrazné zvysSuji naklady dluhového financovani. Rovnéz
vefejné rozpoCty nesou ekonomické ndklady bankovnich krizi, a to v pfipad¢ realizace
statnich  restrukturalizacnich programt bankovniho sektoru. Pokud nejsou banky
restrukturalizovany z vetejnych prostfedkti, pak nédklady pln€ nebo castecné dopadaji na
instituce pojisténi depozit, coz v konecném dusledku je opét financovano z veifejnych
rozpoctii. Za druhé, bankovni krize negativné ovliviiuji realny vystup ekonomiky, zpomaluji
dynamiku ekonomického rtistu nebo dokonce prohlubuji ekonomickou krizi.

S cilem minimalizovat ndklady vytvofeni a nasledného splasknuti investi¢ni bubliny post-
lehmanovska finanéni regulace usiluje o v¢asné identifikovani rizik vyskytu cenovych poruch
na investi¢nich trzich. Proto se v poslednich letech vytvaieji rtizné instituce pro tzv.
zajiStovani finan¢ni stability. Napf. v EU byla vytvotena Evropska rada pro systémova rizika
(European Systemic Risk Board - ESRB), monitorujici stabilitu finan¢niho systému jako
celku a vysilajici v€asna varovani o potencialnich systémovych rizicich vcetné adekvatnich
doporucenich. ESRB vykonava makroobezietnostni dohled nad celym finanénim sektorem
EU, pificemz podle Natizeni Evropského parlamentu a Rady EU (2010, ¢l. 2, pis. c.) je
hlavnim cilem ptedejit vyskytu systémovych rizik, kterymi se rozumi ,,... naruseni kontinuity
finan¢niho systému, ktery miize mit zdvazné negativni dopady na vnitini trh a realnou
ekonomiku ...“. Na zaklad¢ analyzy shromazdénych dat by m¢l ESRB s urcitym ptedstihem
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vydavat varovani podle definované rizikové Skaly a doporuceni obecné ¢i konkrétni povahy
Evropské unii jako celku, jednomu nebo vice Clenskym statim a celoevropskym nebo
narodnim dohledovym organtim. Nepiedpokladame vSak, ze Cinnost postl-lehmanovskych
instituci tzv. zajist'ujici financni stabilitu bude nejen Gspésna, ale i uziteCna. I kdyz bubliny lze
pomérné presn¢ identifikovat ex-post, predikce investicnich bublin ex-ante obvykle selhava.
Empiricky vyzkum dostate¢né potvrdil (napi. Anderson, Brooks a Katsaris /2013/, Hiibalova
/2011/, Lesko /2014/, Shchehlyuk /2014/, Martinek /2014/), Ze jak jednoduché metody (napf.
metody zaloZzené na pomérovych ukazatelich), tak 1 pokrocilé ekonometrické modely (napf.
variance bounds test nebo kointegracni test) nejsou pfili§ spolehlivé pii predikci vyskytu
budoucich investi¢nich bublin.

6. Zavér

Cenotvorny mechanismus likvidnich investi¢nich trhd funguje pomérné ekonomicky
efektivné. Nahodile se vSak vyskytuji investiéni situace, kdy dochdzi i1 na likvidnich
investi¢nich trzich k vyraznému odchylovani trznich cen investi¢nich instrumentt od jejich
racionalnich vnitfnich hodnot nejen v kratkém, ale i v dlouhém obdobi. Cetngjsi vyskyt
investicnich bublin je na neefektivnich a malo likvidnich trzich, a to zejména na
nemovitostnich trzich. Vzhledem k tomu, Ze v¢asna predikce vyskytu investi¢nich bublin je
obvykle neuspé$na, tak i koncept post-lehmanovské financ¢ni regulace s vyraznou roli
makroobezietnostni intervence se jevi zna¢né nediveéryhodné.
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The possibility of identification of high-risk suppliers
from financial statements
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Abstract

The submitted paper deals with the analysis of the financial statements of the companies
operating in the automotive industry in the Czech Republic. The main aim of the paper is to
answer the question if and how it is possible to identify the high-risk suppliers from the analysis
of the financial statements. All accounting entities must present their financial statements in the
Business register in the Czech Republic. The main reason is to protect third parties in general
and business partners in particular. Users of the accounting information can analyse the
relevant company and assess if the company could be a high-risk supplier or could not be. On
the other hand, unfortunately, many of the accounting entities do not fill their obligation and do
not enable to process the analysis although the obligation of presenting financial statements is
set to them by the legislation.
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financial statements, going concern violation, high-risk suppliers, users of accounting
information
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1. Uvod

Hospodatska ¢innost je vzdy spojena s nejistotou. Uletni zavérka sestavena na dodrzeni
predpokladu going concern® predpoklada, Zze spole¢nost bude schopna ekonomické &innosti i
v nasledujicim ucetnim obdobi. V pfipadé, Zze ucetni jednotka ocekava poruseni tohoto
predpokladu, je povinna pouzit icetni metody zptisobem tomu odpovidajicim a informovat o
tom v pfiloze k ucetni zavérce.

Utetni vykazy maji odraZzet realnou finanéni situaci Gletni jednotky. V G&etni jednotce
dochazi k tad¢ transakci, které lze provadét pouze tehdy, pokud podnik ve své Cinnosti
pokracuje a nehodla v dohledné budoucnosti svoji ¢innost ukoncit. Jedna se napt. o tvorbu
rezerv na budouci vydaje, snizeni vysledku hospodateni o ztraty ofekavané v budoucnosti,
¢asové rozliseni vynosi a nakladi apod. [1]

Diilezitym znakem vyhodnoceni tohoto piedpokladu je vySe vlastniho kapitalu. Zaporna
vyse vlastniho kapitalu ucetni jednotky ukazuje, ze zavazky spolecnosti jsou vyS$i nez jeji
aktiva. V téchto piipadech by méla spolecnost ve své ucetni zavérce komentovat, jakym
zpusobem bude hradit své zavazky v budoucnu a potvrdit tak dodrzeni predpokladu going
concern. Uzivatel ucetni zavérky by mél mit dostatek podkladi, aby si mohl udé€lat vlastni
nazor na to, zda je souvisejici piedpoklad dodrzen. V praxi se Vv ucetnich zavérkach
spolecnosti (s nedostate¢nou schopnosti hradit své zavazky) objevuji Casto prohlaseni
mateiskych spolecnosti, ve kterych matef'ska spolecnost potvrzuje, Ze je pfipravena poskytovat
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potiebnou finan¢ni podporu sledované spole¢nosti v nadchézejicim tcetnim obdobi. Tento
ptislib je vSak nutno ovéfit z konsolidované ucetni zavérky matetské spolecnosti (ma
matetskd spolecnost skute¢né¢ dostatek financnich zdroji pro poskytnuti slibované podpory,
pfipadné, zda v Gcetni zavérce matetské spolecnosti neni zvefejnéna informace o utlumenti,
nebo dokonce ukonceni ¢innosti sledované spolecnosti).

Spolecnosti, u kterych neni dodrzen going concern, nejsou vhodnymi obchodnimi
partnery. Budou moci tyto spole¢nosti hradit své dluhy za material a suroviny? Budou tyto
spole¢nosti schopny plnit své smlouvy vic¢i svym odbératelim v potiebné kvalité a Case? Je
mozné diky rozborim ucetnich zavérek posoudit rizikovost dodavatelskych spole¢nosti?

Klicovym identifikatorem poruseni going concern je hodnota vlastniho kapitadlu tcetni
jednotky. [6] Pokud vykazuje zapornou hodnotu, je jasné, Ze dluhy ptevysily veskera aktiva.
Obchodni partner by urcité nemél uzavirat smlouvu s takovou ucetni jednotkou. Pokud je
hodnota vlastniho kapitdlu kladna, ale je niz$i nez hodnota zakladniho kapitalu pftislusné
ucetni jednotky, je rozhodovani slozitéjsi. Jednoznacné lze fici, Ze entita zije na tkor vklada
do zékladniho kapitalu (vlastnik by v takovém piipad¢ nedostal ani to, co do spolecnosti
vlozil).

V tomto piipadé¢ je nutné posuzovat trend zmény vlastniho kapitalu dané entity
(dosahované vysledky hospodafeni, rozdéleni vysledku hospodafeni, vyplata dividend
ptipadné podilu na zisku). Pokud se hodnota vlastniho kapitalu v trendu n€kolika let pfiblizuje
k hodnoté zakladniho kapitalu, je mozné detekovat pocinajici porusovani predpokladu going
concern. Nejcastéj$i polozkou, kterd zplsobi tento trend, je zvySujici se kumulovana ucetni
ztrata ucetni jednotky. [2]

Dalsim identifikatorem poruSeni going concern je zamérné nadhodnocovani aktiv, neboli
podhodnocovani tvorby opravnych polozek (napt. opravné polozky k zasobam, k
pohledavkam) ¢i nespravné zvolené metody odpisovani dlouhodobych odpisovatelnych aktiv,
¢1 nespravné preceniovani financniho majetku k datu ucetni zavérky (metoda ekvivalence,
metoda realné hodnoty). [7, 8]

Neméné dilezitym identifikdtorem poruSeni going concern je nevykazani veskerych
moznych rizik spojenych s podnikatelskou ¢innosti (podhodnocovani dluhil). MlzZe se jednat
o riziko neuplnosti dluht ¢i podhodnoceni rezerv a tudiz nadhodnoceni vlastniho kapitalu
k datu ucetni zavérky (nevytvoreni rezervy na dovolenou zaméstnanct, nevytvoreni rezervy na
zarucni opravy, na soudni spory, na odstranéni ekologickych Skod apod.) Identifikatorem
poruseni going concern je i stoupajici mira zadluZenosti entity (stoupa vySe zavazkld po
splatnosti). To samoziejmé muze souviset jak s poklesem vlastniho kapitélu, tak 1 se zvySeni
nedobytnych pohledavek, ke kterym se netvoii opravné polozky.

Z vyzkumu v roce 2011 vyplynulo, Ze aZ pétina Gc€etnich zavérek vykazovala ,,ptikraSleny*
zisk. Podle ndzoru Ucetnich se neptikrasluje jen zisk, ale 1 celkova zadluzenost firmy. Toto se
tyka 15,5 % ucetnich zaverek. Podle nazoru odbornikli z Komory certifikovanych ucetnich je
snaha o kreativitu Vv ucetnictvi vysledkem soucasného ekonomického klimatu. Dita
Chrastilova, mistopfedsedkyné Komory, uvedla, Ze firmy vede ke zkreslovani Ucetnictvi
nékolik hlavnich divodi:

e firmy chtéji nebo musi ziskavat nové zdroje financovani od bank a akcionart,

e manazefi chtéji nebo musi plnit rozpocty, na které se v fad¢ piipadii vaze 1 variabilni

slozka jejich mzdy,

e Vextrémnim piipadé jde u zahraniénich skupin o zachovani operaci v Ceské republice.
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2. Metodologie vyzkumu

V letech 2015 - 2017 probiha na katedfe financi a uéetnictvi SKODA AUTO Vysoké kole
studentsky vyzkumny grantovy projekt. Cilem vyzkumu bylo zjistit, zda je mozné z vetejné
dostupnych informaci v Gcetnich zavérkach spoleCnosti poznat, Ze si spolecnosti vybrala
divéryhodného partnera z pohledu bezrizikového a plynulého zajisténi dodavatelskych potieb.

Zakladem vyzkumu byla databaze dodavatelil spole¢nosti SKODA AUTO, a.s. Predmétem
vyzkumu z této databaze se stali tuzemsti dodavatelé nejvétsi Geské automobilky SKODA
AUTO, as. Vprvni fazi vyzkumu byla z databaze tuzemskych dodavateld ndhodnym
vybérem vybrana kazda X° ta spole¢nost. Celkem se jednalo o 200 dodavatelskych
spole¢nosti. Tyto spole¢nosti byly zkoumany v roce 2015 — 2016. V druhé fazi zkoumani bylo
ndhodnym vybérem piiddno do zkoumaného souboru dalsich 198 dodavatelskych spolecnosti.
Tim doslo k vytvoteni vybrané¢ho vzorku 398 dodavatelskych spole¢nosti.

U téchto spole¢nosti byly do této doby posouzeny informace z ucetnich zavérek za Ctyfi po
sob¢ jdouci ucetni obdobi (2011, 2012, 2013 a 2014). V roce 2017 vyzkum pokracuje
rozborem uéetnich zavérek vybraného vzorku 398 spolenosti za G&etni obdobi 2015. Uéetni
jednotky v CR maji zakonnou povinnost zveiejnit své Gdetni zavérky nejpozdgji do 31. 12.
nasledujiciho roku do obchodniho rejsttiku CR [4], tzn., Ze uéetni zavérky za rok 2016 mély
ucetni jednotky povinnost zvefejnit nejpozdéji do 31. 12. 2017, a proto rok ucetni obdobi
2016 nemohlo byt do vyzkumu zatazeno.

Vzhledem k tomu, ze jsou v§echny informace dostupné pouze ve formatu pdf, bylo nutné u
kazdé spolecnosti rucné oteviit a nalézt veSkeré informace, které byly v rdmci vyzkumu
relevantni (jednalo se 397 spolecnosti za Ctyfi ucetni obdobi). U kazdé spole¢nosti se
zjistovaly informace z GCetniho vykazu rozvaha, vykazu zisku a ztraty a ptilohy k ucetni
zéaverce. Zakladni vzorek spolecnosti byl podroben sadé vyzkumnych otazek, tyto otazky jsou
uvedeny v Tabulce 1.

Tabulka 1: Sada vyzkumnych otdzek

Sestavuji spole¢nosti ucetni zaveérky dle ¢eské ticetni legislativy nebo dle IFRS?

Jaka je pravni forma spolecnosti?

Jsou tcetni zaverky spole¢nosti podrobeny externi kontrole — auditu?

Zvetejnuji spolecnosti své ucetni zavérky v obchodnim rejstiiku CR?

Klesa meziro¢né vlastni kapital Géetni jednotky?

Vykazuje zakladni kapitdl spolecnosti vy$$i hodnotu nez vlastni kapital entity?

Je vlastni kapital spolecnosti zaporny?

XN |OTD(WIN|F-

Tvofti spolecnosti opravné polozky k aktiviim?

©

Tvofi spole€nosti rezervy na rizika a ztraty z podnikani?

10 Vykazuji spole¢nosti dlouhodobé dluhy?

Zdroj: vlastni zpracovani

3. Vysledky vyzkumu

Vyhodnoceni vysledk vyzkumnych otazek ptineslo fadu zajimavych zjisténi. Z vysledk
vyzkumu vyplynulo, Ze z vyzkumného vzorku 398 spole¢nosti dle prvni otazky ze sady
vyzkumnych otdzek (viz Tabulka 1) pouze jedna spolecnost piesla od roku 2012 na
vykazovani podle IFRS, proto byla tato spole¢nost z dalSiho vyzkumu vytazena. Dale bylo
definovano Sest spolecnosti, které¢ vznikly az v roce 2012, a z toho diivodu nemohly sestavit

® Informace neni vefejné dostupna, z ditvodu ochrany poétu dodavatelli ve SA, a.s.
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ucetni zavérku za rok 2011 a dv€ spolec¢nosti, které vzniky az vroce 2013, a tudiz tyto
spole¢nosti nemohly zvefejnit své ucetni zavérky ve Sbirce listin fadné za roky 2011 a 2012.

Odpoveédi na druhou a tieti otazku (viz Tabulka 1) zobrazuje Tabulka 2. Ze zkoumaného
vzorku 397 spole¢nosti bylo 295 spolecnosti s rucenim omezenym a 101 akciovych
spoleCnosti. Jedna dodavatelskd entita ptedstavovala organiza¢ni slozku zahrani¢ni
spolecnosti. Z pohledu externiho ovéteni ,,vérného a poctivého obrazu® ucetniho vykaznictvi
tvotilo z vyzkumného vzorku 397 spoleCnosti ve Ctyfech po sobé jdoucich letech 292
spolecnosti, které podlé¢haly auditu Gcetni zavérky a 99 spolecnosti, jejichz Gcetni zavérky
zédkonnym podminkdm auditu nepodléhalo. U 6 spolecnosti, které¢ byly pfedmétem vyzkumu,
Se tato informace nedala ov¢éfit.

Tabulka 2: Prdvni forma spolecnosti vyzkumného souboru a povinnost ovérit ucetni zavérku auditem

Pravni forma spole¢nosti Vykazuje spole¢nost auditovanou Géetni zavérku

zkoumaného souboru

Akciova spoleénost 101 Spoleénosti, které podléhaly auditu uéetni zavérky ve vSech 292
zkoumanych ucetnich obdobich

Spole¢nost s ru¢enim 295 Spoleénosti, které nepodléhaly zakonnym podminkam auditu 99

omezenym

Ostatni pravni formy 1 Spoleénosti, u kterych nebylo mozné zjistit pozadované 6
informace

Celkem spole¢nosti 397 Celkem spole¢nosti 397

Zdroj: vlastni zpracovani

Do zkoumaného vzorku bylo zatazeno 397 spolecnosti (398 spole¢nosti — 1 spolecnost
vykazujici dle IFRS). Proveéfovany byly 4 ucetni obdobi (397 x 4) tj., celkem 1 588 cetnich
zavérek. Tento soubor bylo nutné sniZit o 6 ucetnich zavérek (u spole€nosti, které¢ vznikly
v roce 2012) a dale snizit o 4 ucetni zavérky (u spole¢nosti, ktera vznikla az v roce 2013).
Vyzkumny soubor piedstavovalo celkem 1 578 ucetnich zavérek.

Odpoveédi na ctvrtou otazku piinesly piekvapivé vysledky (viz Tabulka 3). Ze vzorku
1 578 ucetnich zavérek bylo zjiSténo, ze 343 spolecnosti z celkového poctu 397 plni svoji
zdkonnou povinnost a v kazdém ze sledovanych obdobi fadné zvetejnilo ucetni zavérky
externim uzivatelim. Celkem 29 spole¢nosti (z 397) zvetejnilo své ucetni zaveérky ve 3 letech
ze Ctyi zkoumanych obdobi, celkem 11 spolecnosti zvetejnilo své Ucetni zavérky ve 2 ze Ctyt
zkoumanych obdobi. Celkem 6 spole¢nosti (z 397) nezveiejnilo svoji ucetni zaverku
Vv zadném ze zkoumanych obdobi. Z 6 spolecnosti, které vznikly v roce 2012, jedna spole¢nost
V jednou ze tii let nezvefejnila svoji uetni zavérku a ze 4 spole¢nosti, které vznikly v roce
2013, dvé spole¢nosti rovnéz své Ucetni zavérky nezvetejnily.

Je mozné ucinit zavér, ze z celkového poctu 1 578 provérovanych ucetnich zavérek, jich
nebylo v souladu s platnymi zakony CR a legislativou EU Fadné zvefejnéno celkem 78, coz
predstavuje cca 5 %. Tyto spolecnosti jisté nejsou divéryhodnym dodavatelem surovin a
materialti pro nejvétsiho vyrobce automobili v Ceské republice.

Tabulka 3: Testovani spolecnosti na dodrzeni povinnosti zveiejnit ucetni zavérku v letech 2011 - 2014

Pocet Uketni Zverejnéné ucetni zavérky
zkoumanych Pocet provérovanych icetnich zavérky
spole¢nosti zavérek (UZ) nezverejnéné 2011 | 2012 | 2013 | 2014
343 UZ zveiejnéné ve viech letech | 1372 0| 343 | 343 343 343
UZ zvefejnéné ve tfech letech
29 ze Ctyf let 116 29 26 29 23 9
11 UZ zvetejnéné ve dvou letech 44 22 9 8 1 4
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ze Ctyf let
UZ zvetejnéné pouze v jednom

0 roce 0 0 0 0 0 0
UZ nezvefejnéné v zadném

6 roce 24 24 0 0 0 0
Spolecnosti, které vznikly v

6 roce 2012 18 2 0 5 6 5
Spolecnosti, které vznikly v

2 roce 2013 4 1 0 0 2 1

378 | 385 375 362
397 Celkem 1578 78 1500

Zdroj: vlastni zpracovani

Zkoumany vzorek 1500 zvetejnénych ucetnich jednotek byl nasledné sledovani testovan na
vyzkumné otazky tykajici se velikosti vlastniho/zékladniho kapitdlu. Z vysledk vyzkumu
vyplynulo (viz tabulka 3), ze z celkového poctu 1 500 ucetnich zavérek, v roce 2011 celkem
19 spolecnosti vykazovalo zaporny vlastni kapital, v roce 2012 a v roce 2013 to bylo opét 19
ucetnich zavérek a v roce 2014 pak 18 ucetnich zaverek. V roce 2014 pak vykazovalo zaporny
vlastni kapital 15 ucetnich zavérek. Je otdzkou dalsiho vyzkumu, pro¢ tento pocet klesa.
Moznou odpovédi by mohlo byt, ze nékteré z vytypovanych spolecnosti jsou jiz v tpadku.
Tyto testové otazky budou predmétem dalsiho vyzkumu.

Tabulka 4: Testovani ucetnich zavérek na poruseni going concern v letech 2011 - 2014

Identifikatory poruseni going concern 2011 2012 2013 2014
ANO | NE | ANO | NE | ANO | NE | ANO | NE

Zaporny vlastni kapital 19 251 19 248 18 245 15 172
zakladni kapital je vétSi/roven nez vlastni
kapital 52 218 49 218 52 212 45 142
Vlastni kapital se snizil meziro¢né o vice
nez 10% 0 0 59 208 69 195 47 140
Uketni zavérky vykazujici znaky
poruseni principu going concernu 52 87 95 80
Ucetni zavérky nevykazujici znaky
poruseni going concernu 218 180 169 107

Zdroj: vlastni zpracovani

Z Tabulky 4 vyplyva, ze vroce 2011 z 378 ucetnich zavérek, které zveiejnily ucetni
zéaverku, 52 spolecnosti Zilo na ukor vkladii do zdkladniho kapitalu. Z téchto 52 spolecnosti
dokonce 19 jiz vykazovalo zapornou hodnotu vlastniho kapitalu (rok 2011). V roce 2012
vykazovalo 49 spolecnosti vlastni kapital vyssi nez zakladni kapital, a tudiz vlastnici téchto
spole¢nosti méli své podily mensi, nez ty, které do spolecnosti vlozily. Zaporny vlastni kapital
mélo v tomto roce 19 spolenosti ze zkoumaného souboru. Tyto spolecnosti jiZ nebyly
schopny uhradit vSechny své dluhy. Za roky 2011 a 2012 bylo identifikovano u 87
spolec¢nosti poruseni predpokladu trvani podniku (going concern). Nejde o prosty soucet 52
spolecnosti (rok 2011) a 49 spoleCnosti (rok 2012), nebot’ nckteré spolecnosti vykazaly
poruseni going concernu jak vroce 2011, tak vroce 2012. Stejnym zpusobem by se
postupovalo pfi interpretaci dalSich zkoumanych obdobi 2013 a 2014. Zavérem je mozné fici,
7e za &tyfi zkoumané ucetni obdobi celkem 80 spoleénosti, dodavatelt SKODA AUTO, a.s.
vykazovalo v ucetnich vykazech poruseni pfedpokladu trvani podniku. Tyto vysledky autory
vyzkumu velice piekvapili. Podle naSeho nazoru, tyto spolecnosti nejsou diaveéryhodnymi
obchodnimi partnery pro SKODU AUTO, a.s. Tyto spole¢nosti by mohly mit problémy
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se zajiSténim bezporuchového dodavani materiald, surovin ¢i sluzeb pro nejvetsi automobilku
v CR.

Vyzkum se dale zaméfil na spolecnosti, u kterych byl identifikovan zéporny vlastni kapital
(dluhy spolec¢nosti pfevysSuji vSechna aktiva spolec¢nosti). Celkem se jednalo o 31 spolecnosti.
Vzorek 31 spolecnosti byl testovan na nadhodnocovani aktiv, podhodnocovéani dluhti a
zadluZenost.

Tabulka 5: Spolecnosti se zapornym zakladnim kapitalem za ucetni obdobi 2011 — 2014

Pocet firem se 2011 2012 2013 2014
zapornym VK
Ve vSech letech 8 8 8 8 8
2011 - 2013 2 2 2 2
2012 - 2014 2 2 2 2
2011 - 2012 5 5 5
2012 - 2013 0 0 0
2013 - 2014 1 1 1
2011 & 2014 1 1 1
2011 & 2013 1 1 1
2011 2 2
2012 2 2
2013 4 4
2014 3 3
Celkem 31 19 19 18 15
Pocet spolecnosti se zapornym vlastnim
kapitalem jako v pfedchozim roce 0 15 12 11

Zdroj: vlastni zpracovani

Z Tabulky 5 vyplyva, ze 8 dodavatelit SKODA AUTO, a.s. vykazovalo zaporny vlastni
kapital ve vSech zkoumanych obdobich, dale 4 dodavatelé maji dluhy spole¢nosti vétsi nez
celkova aktiva ve tfech zkoumanych obdobich, 8 dodavateli vykazuje zdporny vlastni kapital
ve dvou ucetnich obdobich a 11 dodavateli mé& zaporny vlastni kapital v jednom ucetnim
obdobi. Zajimava je 1 posledni informace uvedena v tabulce, kterda udava, kolik spole¢nosti
vykazuje zaporny kapital opakované (jako v pfedeslém roce). Tyto informace jsou alarmujici
a mohou ptedstavovat vyznamné riziko z pohledu odbératele téchto spolecnosti.

Soubor piedluzenych spolecnosti byl dale testovan na nadhodnocovani aktiv (neboli
podhodnocovani tvorby opravnych polozek), dale na nezohlediiovani veSkerych moznych
rizik spojenych s podnikatelskou ¢innosti (podhodnocovani tvorby rezerv), [5] které jsou
typické pro spolecnosti v ipadku (vyzkumné otazky 8 — 10 viz Tabulka 1).

Tabulka 6 ukazuje, ze z 31 spole¢nosti, pouze 4 spolecnosti tvofily v letech 2011, 2012 a
2014 opravné polozky (v roce 2013 to bylo 5 spole¢nosti). Rizika spojena s podnikatelskou
¢innosti vykazovaly 3 spolecnosti (v letech 2011 a 2012) a 4 spolecnosti (v letech 2013 a
2014).

Je mozné ucinit zaver, Ze vétSina spolecnosti se snazi vylepsit svoji ekonomickou situaci
tim, Ze netvoii opravné polozky a netvofi rezervy, protoze tvorba téchto polozek by vedla
k vykazani jesté vétsiho zaporného vlastniho kapitalu. Co se ty¢e zadluzenosti ucetnich
jednotek, tak 2 spole¢nosti v upadku vykazuji v roce 2011 dlouhodobé uvéry, 1 spolenost
pak v roce 2012 a 2013 a v roce 2014 byly identifikovany dlouhodobé tvéry u 4 spole¢nosti
Vv upadku.
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Tabulka 6: Testovani spolecnosti se zapornym vlastnim kapitilem na podhodnoceni aktiv ¢i nevykazani dluhi
Spolecnosti se zapornym VK 2011 2012 2013 2014

Opravné polozky6 4 4 5 4

Rezervy 3 3 4 4

Dlouhodobé tvéry 2 1 1 4

Celkem spole¢nosti 19 19 18 15

Zdroj: vlastni zpracovani

4. Zavér

Ucetni vykazy a jejich orientace v nich jsou nejvyznamngj§im zdrojem informaci o
spole¢nosti. Piestoze je povinnost zvefejiiovat ucetni zaveérky stanovena podnikiim zakonem
[10], tada spole¢nosti tuto povinnost nedodrzuje, tak jak bylo uvedeno v Tab. 3. Cilem
vyzkumu bylo identifikovat v €etnich zavérkdch poruSeni principu going concern ve vazbé
na rizikovost plnéni zakazek téchto spolec¢nosti.

Vysledky provedeného vyzkumu jasné ukazuji, Ze manazefi predluZenych spolecnosti se v
mnoha ptipadech snazi, aby obraz spolecnosti navenek pusobil 1épe i za cenu zkreslovani
vysledku hospodaieni viz Tab. 6. Timto zpiisobem se manaZzefi snazi odsunout hrozici upadek
spole¢nosti. Ptredluzené spolecnosti se snazi v podnikdni pokracovat az do doby, kdy
nckterym z véfitell dojde trpélivost a ti podaji nadvrh na bankrot spolecnosti. Na§ vyzkum
ukézal, Zze minimaln€é 19 spolecnosti, které jiz v roce 2011 vykazovaly zapornou hodnotu
vlastniho kapitalu, mélo v roce 2012 z divodu piedluzeni vstoupit do insolvenéniho fizeni [3,
9]. Zda se tak skute¢n¢ stalo, bude posuzovat posledni ¢ast vyzkumu, ktera bude na souboru
397 spolecnosti probihat.
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The Use and Comparison of Survival Models for
Corporate Bankruptcies

Martina Novotna !

Abstract

The paper is focused on the use of survival analysis for the modelling of time to event data. The
main aim of this paper is to analyse the time to corporate bankruptcy, estimate multivariable
survival models using different approaches of survival analysis and compare the resulting models.
In this paper, there are three models used for the analysis of corporate bankruptcies from the
construction sector in the Czech Republic, the semi-parametric Cox proportional hazard model,
parametric exponential model and Weibull model. The empirical results of all approaches used in
the analysis provide evidence that there are five key financial variables of size, return, coverage,
turnover and liquidity with a significant effect on the hazard of corporate bankruptcy. The main
contribution of this paper is the comparison of models estimated via three different methods of
survival analysis and the identification of financial ratios with a significant effect on time to
corporate bankruptcy.
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Bankruptcy, Cox proportional model, duration, exponential model, hazard, survival, Weibull
model
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1. Introduction

The objective of this paper is to analyse the time to bankruptcy using the data of firms from
construction sector in the Czech Republic. The time between the start of a business and its
potential bankrupt is modelled using the semi-parametric Cox proportional hazards model,
parametric exponential and parametric Weibull model of survival analysis. In this paper, the
models are used to identify the key financial variables with a significant effect on the hazard of
corporate bankruptcy. The partial goal of this paper is to compare the three models in terms of
their results and relevance for modelling the corporate bankruptcies.

The failure of companies in this study is determined by the occurrence of a bankruptcy
during the observed time span. The bankruptcy of companies is usually the basis of credit score
models, which are statistically derived models for the prediction of credit risk. Among all the
studies on scoring models, we can mention the study by Altman (1968) and the model known
as the Altman’s model or Z- score model. The specific approach of survival analysis can be
seen as an alternative way to examine the survivor data. For example Kelly et al. (2015) focus
on corporate liquidations in Ireland, Lonzada et al. (2014) model time to default on a personal
loan portfolio. As they state in their article, due to the continuous monitoring of risk over time,
survival models are being proposed in financial risk management as alternative tools. Their
empirical study is illustrated on credit data from a Brazilian commercial bank and their results
show that the attention should be paid to continuous checking of the validity of requirements

! Ing. Martina Novotna, Ph.D., Technical University of Ostrava, Faculty of Economics,
martina.novotna@vsb.cz. This paper was supported by the Operational Programme for Competitiveness
under Project CZ.1.07/2.3.00/20.0296.
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for the use of the available models. Among other studies, Agarwal and Audretsch (2001) focus
on the effect of the size of a time on its survival. In their study, they find that smaller companies
face a lower likelihood of survival when compared to larger companies. However, they suggest
that general pronouncements are hazardous, because the role of the size changes over the
industry cycle and with the technological demands of that industry.

In this paper, the empirical analysis of time to corporate bankruptcy is provided. For the
purposes of the analysis of time to event, it is suggested to use the regression models that are
appropriate for survivor data (Hosmer et al., 2008). As Hosmer et al. (2008, p. 3) state, the most
important differences between the outcome variables modelled via linear and logistic regression
analyses and the time variable is the fact that we may only observe the survival time partially.
If the time until the occurrence of the event is not important, the event can be analysed as a
binary outcome using the logistic regression model (Harrell, 2010, p. 389). As Harrell (2010)
points out, survival analysis is used to analyse the data in which the time until event is of
interest. The input variable is the time until the event, or duration time. The survival analysis
allows the response to be incompletely determined for some subjects, perhaps we are not able
to follow all observations in the dataset. For example, some companies are still alive after the
observation time, or they might be lost to follow-up. As we face the problem of incomplete
information, we need to analyse the data using the specialised survival techniques. The analysis
involves censoring mechanism, when we define the censored and uncensored observations. For
example, Hosmer et al. (2008, p. 18) define a censored observation as one whose value is
incomplete due to random factors for each subject. If no responses are censored, standard
regression models for continuous responses could be used to analyse the failure times (Harrell,
2010). Based on the assumptions about the distribution of failure times, we can use parametric,
semiparametric and nonparametric modelling. In this paper, both semiparametric and
parametric approaches are used for modelling the time to corporate bankruptcy. The main
principles of the selected approaches are described in the chapter two of this paper. The
empirical analysis corporate survivorship is provided in the chapter three, where the
multivariable survivor models are estimated using the Cox proportional model, exponential and
Weibull model. The attention is paid to the interpretation of the hazard ratios and practical
implications of the model. Finally, overall results and recommendations are summarized in the
conclusion of this paper.

2. The overview of survival analysis

Survival analysis is an approach that allows working with censored data and modelling the
time to an event, such as a corporate failure. To model the time to event, two time points must
be clearly defined, the beginning point and an endpoint when the event of interest occurs. The
survival time is the distance on the time scale between these two points (Hosmer et al., 2008).
When applying the survival analysis, we deal with the process of censoring the data. It comes
from the fact that we can face the problem of incomplete observation of time. It usually occurs
when the observation begins at the defined time and terminates before the outcome of interest
is observed. The most common type of censoring is right censoring, because the incomplete
observations occur in the right tail of the time axis. The estimated survival function incorporates
all the information available, both uncensored (event times) and censored observations. In this
chapter, the elementary terminology and relations of survival analysis are described. Firstly, the
main principles of survival analysis will be described, then the Cox proportional model,
exponential and Weibull models will be concisely presented.

The survival function evaluated at time t can be considered as the probability that a subject
will live for at least time t (Gourieroux and Jasiak, 2007). It takes values between 0 and 1 and
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is decreasing in t. At t = 0 the survival function is equal to 1 and decreases toward zero as t goes
to infinity (Cleves et al., 2010).
The term survival function, S, is given by
S(t)=1-FE(t)=Pr(T >1), (1)
where T is a nonnegative random variable denoting the time to a failure event. As Cleves et
al. (2010, p. 7) show, the survivor function is the reverse cumulative distribution of T:
F(t)=Pr( <t). (2
Using the survival function, we can estimate the probability of surviving beyond time t, or
in other words, we can estimate the probability that there is no failure event prior to t.
The density function f(t) can be obtained both from S(t) or F(t):

(=TS h-sel--s'. ©)

The hazard function or rate h(t) at time t can be explained as the probability that the company
will bankrupt very shortly after reaching time t, provided that it reaches time t (Gourieroux and
Jasiak, 2007). Cleves et al. (2010) explain the hazard rate as the conditional failure rate or the
intensity function. As they emphasize, the hazard rate represents the instantaneous rate of
failure with 1/t units (Cleves et al., 2010):

() = lim Prit+At>T >t\T>t:m_ (@)

At—0 At S(t)

The hazard function can range from zero (no risk) to infinity (the certainty of failure at that
instant) and can be decreasing, increasing, or constant, or it can even take on other different
shapes. The relationship between the hazard and the survival function can be described as

f(t)

h(t) 50" ®)

Gourieroux and Jasiak (2007) use the duration dependence to describe the relationship
between the exit rate and the time spent in a given state by a subject. It is determined by the
form of the hazard function. For example, the positive duration dependence in a sequence of
failure events occurring randomly in time means that the more time elapsed since the last failure
event, the greater the probability of an instantaneous occurrence of another failure. There are
three types of duration dependence: (i) negative, associated with decreasing hazard functions,
(i) positive, associated with increasing hazard functions, and (iii) there can be absence of
duration dependence, when there is no relationship between the exit rate and the duration.

Analysis of survival data can be based on parametric, semiparametric and nonparametric
modelling. While parametric models require assumptions about the distribution of failure times,
semiparametric models are parametric in the sense that the effect of the covariates is assumed
to take a certain form. In this case, no parametric form of the survival function is specified, yet
the effects of covariates are parametrized to modify the baseline survivor function. The baseline
survival function is the function for which all covariates are equal to zero in a certain way. In
the Cox proportional hazards model specifically, we assume that the covariates multiplicatively
shift the baseline hazard function (Cleves et al., 2010). The form of the Cox model can be
formulated as

h(tx,) =hy (1) exp(x B,), (6)
where B, are the regression coefficients and hy(t) is the baseline function. In this model, we

do not make any assumptions about h,(t), however at a cost of a loss in efficiency. As Hosmer

et al. (2008) point out, the baseline hazard function can be seen as a generalization of the
intercept or constant term found in parametric regression models. The term proportional hazards
(PH) refers to the fact that the hazard functions are multiplicatively related (Hosmer et al., 2008,
p. 70). The regression coefficients can be estimated by the partial maximum likelihood method,
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which is described for example by Gourieroux and Jasiak (2007, p. 99). Cleves et al. (2010) use
the term relative hazard for exp(xg, ), and the log relative hazard, or risk score, for xp,.

Compared to semiparametric models, parametric models can be used when the distribution
of survival time has a known parametric form. In this case, the fully parametric model enables
better analysis of survival data, for example exponential, Weibull, log-logistic, Gompertz or
gamma model. According to Hosmer et al. (2008), using these models has some advantages:

e Full maximum likelihood may be used to estimate the parameters,

o the estimated coefficients or their transformations can provide clinically meaningful
estimates of effect,

o fitted values from the model can provide estimates of survival time,

e residuals can be computed as differences between observed and predicted values of
time.

In this paper, exponential and Weibull models are used for the modelling of corporate
bankruptcies, thus the following description is focused on these two techniques. Unlike the
semiparametric model, in the parametric approach of survival analysis, a functional form for
the baseline function hy(t) in (6) is specified.

The exponential model assumes a baseline hazard form

hy(t) = exp(a) (7)

for some a. The baseline hazard is assumed constant over time for some constant 3,, and a

parameter a is estimated. The exponential model is the simplest parametric survival model and
the hazard function can be expressed as in (6). In this case, constant h,(t) means that the failure

rate is independent of time. The overall hazard need not to be constant with time, however is it
explained by (xB,).

The Weibull model assumes a baseline hazard form

hy(t) = pt" exp(a) (8)

and two ancillary parameters, a (scale parameter) and p (shape parameter), need to be
estimated. The hazard function can be expressed as

h(t|Xj) = pt P eXp(ﬂo + XjBx) : 9)
The Weibull distribution can provide variety of shapes of the hazard function that is determined
by the estimated parameter p. When p = 1, the hazard is constant and the Weibull model reduces
to the exponential model. When p < 1, the hazard in monotone decreasing, and when p > 1, it
is monotone increasing. Thus, the Weibull model is suitable for modelling data that exhibit
monotone hazard rates (Cleves et al, 2010).

To verify the specification of (x§,)and an adequate parametrization of the model, we can

use tests called tests of the proportional-hazard assumptions (P-H assumptions). In this study,
the tests are based on the analysis of residuals. The residuals used in this study, Schoenfeld
residuals are used, for more details see for example Hosmer et al. (2008), Cleves et al. (2010),
Harrel (2010).

3. Modelling the time to bankruptcy

The objective of empirical study is to use survival analysis on data of Czech companies from
the construction sector. The sample includes 4,243 companies, where important dates (start of
a business, bankruptcy), financial statements of relevant years and other characteristics are
recorded. The data were extracted from the Bisnode Magnusweb database and from the
government portal Justice.cz. For the purposes of the analysis, the dates of two types of events
are essential: the date of company foundation (t=0) and the date of the bankruptcy (t =1). The
companies in the sample started their business during the period 1988 — 2005 and financial
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statements are recorded over the period 1988 — 2015. For the purposes of the analysis, the end
of the study is March 15, 2015. If the company did not bankrupt until this date, or if the company
was not registered in the database any more, it is assumed to be a censored observation.
Otherwise, the item is considered to be uncensored. For model estimation, each record
documents the time span of a particular company and 24 quantitative variables (financial
analysis ratios of activity, profitability, liquidity and solvency observed at the end of the
particular years).

3.1 Cox proportional hazard model

The first step of survival analysis in this study is the estimation of Cox proportional hazard
model that can be used for further comparison with parametric models. Using this approach,
we analyse the impact of financial variables on time to corporate failure. Since there are initially
24 financial variables collected in the data sample, we can firstly use the univariable analysis
and identify significant variables at the 20 percent level. The statistical significance is based on
the Wald test of the null hypothesis, H, : 8, =0versus H, : 8, = 0. According to the univariable

analysis, we can finally use five covariates with a significant impact on time to bankruptcy in
the survivorship modelling (Table 1).

Table 1: Univariable survival analysis

- :
Financial ratio Variable | Coef. | Std. error z P>|z| 95/o_conf|dence
interval

';S‘;ge‘:‘s“thm oftotal | 0 | 025018 | 003572 | 7.26 | 0.000 | 018918 | 0.32918
Return on assets roa | -0.00126 | 0.00085 | -1.48 | 0140 | -0.00292 | 0.00041
Coverage of long- | . | 010871 | 0.00108 | -11.87 | 0.000 | -0.01500 | -0.01075
term assets

Total assets ta turn | -0.17911 |0.048851| -3.67 | 0.000 | -0.27485 | -0.08336
turnover

Current ratio cr | -0.00313 | 0.00128 | -2.46 | 0014 | -0.00564 | -0.00063

The estimated Cox model contains all five variables which are statistically significant at the
level of 0.05 (see Annex, Table A). The overall significance of the model is tested by the log
partial likelihood ratio test, where the value of the test is G = 207.63, the G statistic follows chi-
square distribution with 5 degrees of freedom. Since the p-value for the test is less than 0.000,
at least one of the coefficients in the model is significantly associated with survival time.

Using the estimated coefficients, we can identify the relationship between each variable and
survival time. The results suggest that an increase in the following four variables: roa, cla,
ta_turn, cr decreases the hazard, while the hazard is increased by the increase in Inta. The
presented results are consistent with theoretical assumptions. The higher the return on assets,
the coverage of long-term assets, the turnover of total assets and the current liquidity ratio, the
lower the hazard of bankruptcy. The size of the company is another significantly important
factor in the model, however with an opposite impact on the hazard. When transformed to the
logarithm of total assets, the higher the variable, the higher the hazard rate. Thus, the model
implies that larger companies face a higher probability to corporate failure that may be
associated with higher level of debt. It is likely to be a specific attribute of the Czech
construction sector and may be explained by the stage of industry life cycle, technological
demands or other factors, such as suggested by Agarwal and Aaudretsch (2001).
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3.2 Exponential model

We use the same five independent variables, Inta, roa, cla, ta_turn, cr in the exponential
model. The estimated exponential model is shown in the Annex (see Annex, Table B). The
estimated coefficients are similar to the Cox model, all covariates are statistically significant at
the level of significance of 0.05. The interpretation of results is analogical to the Cox model.
However, when compared to the previous model, we specify a functional form for h,(t) using

this approach. More specifically, the baseline hazard is assumed to be constant over time in the
exponential model meaning that the failure rate is independent of time, however the overall
hazard need not to be constant with time. We can use the exponentiated individual coefficient
that represent the ratio of the hazards for a 1-unit change in the corresponding covariate for
interpretation. The hazard ratios of both models are shown in the table below (Table 2).

Table 2: Hazard ratios for Cox and exponential model

Model Inta roa cla ta_turn cr
Cox HR 1.42117 0.67810 0.98521 0.74640 0.99645
Exponential HR 1.43218 0.68832 0.98521 0.73872 0.99627

Since the estimated hazard ratios are similar, it may be consistent with the assumption of a
constant baseline hazard. However, there are small differences and for this reason, we estimate
the Weibull model that allows a parametrization for hy(t) .

3.3 Weibull model

The estimated Weibull model is shown in the Annex (see Annex, Table C), including three
parametrization of p: In(p), p, and 1/p. A Wald test statistic for Ho: In(p) =0 is 1.67, so we can
reject the null hypothesis, however at a higher significance level of 10%. Since this is equivalent
to testing Ho: p=1, we can reject that the hazard is constant. The baseline hazard function can
be expressed using the formula (8). For the reason that the baseline hazard function is evaluated
at all variables equal zero, we can see that it is relatively small,

h, (t) ~1.22t°% exp(—15.76) = 0.00000017%°*. 9)

The value of the shape parameter p equals to 1.67 meaning that the hazard is not constant. It
is evident from the graph that during the first three years of company existence, the hazard is
increasing faster than linearly, following by the increase at a decreasing rate. Summarizing, we
would expect a Weibull model to offer some improvement in fit compared with exponential
model. The hazard ratios for Weibull model are shown in the table (Table 3). When compared
to the previous models (Table 2), we can see there are only slight differences in their
interpretation.

Table 3: Hazard ratios for Weibull model

Model Inta roa cla ta_turn cr

Weibull HR 1.41913 0.68926 0.98516 0.73853 0.99633

To compare the two parametric models, we can use specific values of all covariates. In this
study, the values represented by mean values of all companies were used, thus we can predict
the hazard of a ‘mean’ hypothetical company. The covariates of this company would be:
Inta =9.54, roa =0.04, cla=7.68, ta_turn =2.23 and cr = 4.12. The result of this comparison
is shown in the figure (Figure 1), where exponential step function of the hazard and Weibull
baseline hazard function are depicted. In this graph, each step represents 1,000 days, or 2.74
years, the maximum observed time is 9,842 days (26.7 years).
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Figure 1: Comparison of exponential (step) and Weibull hazards
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The predictive power of models is evaluated using the Nelson-Aalen cumulative hazard
estimator for Cox-Snell residuals, see for example Cleves et al. (2010). The graphs of
cumulative hazards of all three models used in this study can be seen in Figure 2. In general,
the lower the variability about the 45° line, the better the fit. According to the figures a-c, the
Weibull model represents the best fit when compared to the Cox and exponential model.

Figure 2: Cumulative hazards of Cox-Snell residuals

(a) Cox model (b) Exponential model
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4. Conclusion

The paper was devoted to the modelling of time to corporate bankruptcies using the survival
analysis of Czech companies from the construction sector. The main aim of this paper was to
estimate three survival models using different approaches of survival analysis, Cox proportional
hazard model, and exponential and Weibull model. The empirical results of all approaches used
in the analysis provide evidence that the company size, measured as logarithm of total assets
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and four financial ratios, return on assets, coverage of long-term assets, total assets turnover,
and current ratio have a significant effect on the hazard of corporate bankruptcy.

The first chapter provided some introduction about the use of survival analysis in corporate
failure prediction and explained the use of censored and uncensored data. In the next chapter,
the attention was paid to the brief description of methodology, main principles of survival
analysis and the comparison of semi-parametric and parametric models. Finally, the empirical
analysis using data of the Czech companies was carried out using Cox proportional hazards
model, exponential and Weibull model.

All three estimated models include five covariates. The models suggest that the higher the
return on assets, the coverage of long-term assets, and the turnover of total assets and the current
liquidity ratio, the lower the hazard of bankruptcy. The size of the company is another
significantly important factor in all models, however with an opposite impact on the hazard. In
conclusion, the models imply that larger companies face a higher probability to corporate
failure. It is likely to be a specific aspect of the Czech construction sector and may be explained
by the stage of industry life cycle, technological demands or other factors, such as suggested by
Agarwal and Audretsch (2001). The possible explanation of the unusual result may be
associated with a decrease in public investments and a decline in housing construction in the
Czech Republic during the observed period, which is crucial primarily for large construction
companies.

The estimated coefficients, or hazard ratios, for all three models are relatively similar, thus
the models produce similar interpretation. All there models confirm the significant role of the
five key financial ratios on the time to corporate bankruptcy. All models were verified to access
the fit of the model, nevertheless the Weibull model represents the best fit when compared to
the Cox and exponential model. To summarize, the use of Cox proportional hazards model
seems to be adequate for modelling the time to bankruptcy, without the need to specify the
hazard function completely. On the other hand, parametric methods can be used to exploit all
the information. Thus, on the basis of this empirical study and accordingly to the evaluation of
model fit, we can conclude that the Weibull model is the most suitable approach for modelling
the corporate bankruptcy.
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Annex

Table A: Cox model

Financial variable | Variable Coef. Std. error z P>|z| |95% confidence interval
aLszge‘:‘;'thm oftotal |\ | 035148 | 0.04001 | 89 | 0000 | 0273072 | 0.42990
Return on assets roa -0.38846 | 0.05030 -1.72 0.000 -0.48705 -0.28988
Coverage of long- cla | -0.01490 | 0.00125 | -11.90 | 0.000 | -0.01736 | -0.01245
term assets
Total assets ta_turn | -0.29249 | 0.06819 | -4.30 | 0.000 | -0.42581 | -0.15918
turnover
Current ratio cr -0.00356 | 0.00137 | -2.60 | 0.009 | -0.00624 | -0.00088
Source: author’s calculations in Stata
Table B: Exponential model
Financial variable | Variable Coef. Std. error z P>|z| |95% confidence interval
;;%i‘:thm oftotal |\ | 035920 | 0.03926 | 915 | 0000 | 028226 | 043614
Return on assets roa -0.37350 | 0.04297 -8.69 0.000 -0.45772 | -0.289280
Coverage of long- cla | -0.01490 | 0.00111 | -13.48 | 0.000 | -0.01707 | -0.012738
term assets
Total assets ta_tun | -0.30284 | 0.06717 | -451 | 0.000 | -0.43448 | -0.17120
turnover
Current ratio cr -0.00374 | 0.00138 | -2.72 | 0.007 | -0.00643 | -0.00104
cons | -13.76432 | 0.46675 | -29.49 | 0.000 | -14.67912 | -12.84951
Source: author’s calculations in Stata
Table C: Weibull model
Financial variable | Variable Coef. Std. error z P>|z| |95% confidence interval
Logarggsrzt‘s’f otal | | 035005 | 003991 | 877 | 0000 | 027183 | 0.42826
Return on assets roa -0.37214 | 0.04327 -8.60 0.000 -0.45695 -0.28734
Coverage of long- | . | 01405 | 000210 | 1357 | % | 001711 | -0.01273
term assets
Total assets ta turn | -0.30309 | 0.06766 | -4.48 | 9990 | 43570 | -0.17047
turnover -
Current ratio cr -0.00367 | 0.00137 -2.69 0.007 0.00636 | -0.00100
cons | -15.7623 | 1.40268 | -11.24 | 0.000 | -18.51149 | -13.01311
Mnp | 020237 | 012149 | 167 | 0096 | -0.03575 | 0.44050
p 1.22430 | 0.14874 096488 | 1.55347
1p 0.81679 | 0.09923 0.64372 | 1.03640

Source: author’s calculations in Stata
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Determination of Credit Risk for Debt Assets
Portfolio between 2016 and 2017

Josef Novotny?, Yuan Tian?

Abstract

The topic of the conference paper is determination of credit risk for debt assets portfolio in 2016
and 2017. The main objective of the conference paper is to estimate a benchmark for a well-
known credit risk management, namely the CreditMetrics™ model, and then determine the value
of economic capital of a portfolio including ten selected debt assets by using the
CreditMetrics™ model in 2016 and 2017 and compare value of economic capital in selected
years.

Key words

CreditMetrics™, economic capital, credit risk, value at risk, asset value model, Monte Carlo
simulation

JEL Classification: G21, G24, G28.

1. Uvod

Uvérové riziko predstavuje potencionalni ztratu pii neschopnosti protistrany (dluznika)
dostat svym zévazkiim a to jak véas, tak v plné vysi. Uvérové riziko je nevyznamngj$im
rizikem v bankovnictvi a nezvladnuti tohoto rizika jiz mnohokrat vedlo k bankrotu bank.
Z tohoto divodu vénuji banky a dalsi financni instituce velkou pozornost k méfeni a tizeni
kreditniho rizika.

Cilem pftisp&vku je vypocitat vysi ekonomického kapitalu pro setavené portfolio dluhovych
instrumentil v letech 2016 a 2017 pomoci metodologie CreditMetrics a vysi ekonomického
kapitalu porovnat.

2. Popis metodologie CreditMetrics

Model byl vyvinuty bankou J.P. Morgan v roce 1977 jako model typu mark-to-market a
umoznuje popsat portfolio finan¢nich aktiv metodikou VAR.

Podstata této metodologie spoc¢ivd v pifevodu vSech rizik na spolecného jmenovatele, na
zménu hodnoty portfolia dluhovych aktiv (v disledku zmény ratingové hodnoceni dochazi ke
zméné uveérové marze, kterd se promita do vySe diskontni sazby, ktera piimo ovliviiuje
souc¢asnou hodnotu dluhového aktiva).

Zakladnim kamenem modelu je piechodovd matice, kterd udava pravdépodobnost
pfechodu z jedné ratingové kategorie do druhé.

VAR pfestavuje maximalni moZnou ztratu na dané hladin€ spolehlivosti
(pravdépodobnosti) za urcity Casovy interval, interpretovat ho mizeme dvéma riznymi
zpusoby.

1 Ing. Josef Novotny, Ph.D., VSB -Technical University of Ostrava, Faculty of Economics,
Department of Finance, Sokolska tiida 33, 702 00 Ostrava, e-mail: josef.novotny@vsb.cz.

2 Ing. Yuan Tian, VSB -Technical University of Ostrava, Faculty of Economics, Department of
Finance, Sokolska tiida 33, 702 00 Ostrava, e-mail: yuan.tian@vsb.cz.
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1) Na dané hladiné vyznamnosti o bude ztrata z portfolia dluhovych aktiv (- A[l) za uréity
Casovy interval vyssi, nez pfedem stanovena hodnota ztraty (VAR), (napf. existuje pouze
1% pravdépodobnost, ze ztrata bude vyssi nez pfedem stanovend ve vysi XZ K¢), toto
tvrzeni miizeme vyjadrit vztahem,

Pr- AfT>VAR)=a. 0

2) Na dané hladiné vyznamnosti a bude zisk z portfolia dluhovych aktiv (Al:[) za dany
Casovy interval mensi, nez pfedem stanovena hladina zisku (-VAR), toto tvrzeni lze zapsat
nasledovné,

Pr(ATT<-VAR)=a . @
Vypocet VAR lze provézt pomoci analytické metody nebo pomoci simula¢ni metody

Monte Carlo, kterd je zaloZena na velkém mnoZstvi simulaci vyvoje hodnoty portfolia aktiv.
Podstatou modelu je uréeni rozdéleni pravdépodobnosti piirustku hodnoty portfolia aktiv (

A ]:[) na dané hladiné spolehlivosti a. Prirastek hodnoty portfolia aktiv je dan vztahem:
ATl :\7PT _VFE = Z\7n,j,T “Xq _Zvn,i,t “Xq
n n , (3)

kde \7PT (V3) je vychozi (predikovand) hodnota portfolia, Vit je hodnota a X» je mnoZzstvi n-
tého aktiva v i-té¢ ratingové kategorii v portfoliu aktiv. \7n‘ jv DPredstavuje hodnotu n-teho

aktiva v j-té ratingové kategoii na konci pfedem stanoveného ¢asového horizontu T. Za
Casovy horizont se bere zpravidla jeden rok. Hodnota aktiva se odviji od ratingového stupné,
které ma aktivum na konci ¢asového horizontu.

V metodologii CreditMetrics, podkladovy proces vyvoje hodnoty aktiva (dluhového

instrumentu) \7n ;7 vychazi z Modelu hodnoty aktiv (Asset value model), ktery je zalozen na

opcné teoretickém piistupu. Dle této teorie je hodnota firmy nahodnou proménou s néjakym
rozdélenim. Jestlize by tato hodnota aktiv méla klesnout tak vyrazné, Ze by byla mensi nez
castka nesplacenych financnich zavazkl (hodnota firmy klesne pod ,,préh tpadku®), potom
firma nebude schopna plnit zdvazky vici véfitelim a bude v defaultu. Neznamena to ale, Ze
pravdépodobnost nesplaceni dluhu musi byt odhadnuta na zdkladé¢ proménlivosti hodnoty
firmy. Proménlivost hodnoty firmy se pouziva K vy¢isleni pravdépodobnosti spole¢nych
ratingovych zmén. Pfi modelovani ratingu firmy v portfoliu se vychazi z trzni hodnoty firmy,
kterd je odrazem trznich cen akcii. Pak tedy, pokud hodnota firmy ptekroc¢i urcitou Uroven,
dojde ke zméné ratingového hodnoceni. Nazorn¢ ukazuje Obr. 1.

Obr. 1: Model hodnoty aktiv a prahové hodnoty

BBE

BB A
B A4

CCC AAR

Firm remains

Default BEB

Lower Higher
Zdroj: : CreditMetricsTM — Technical document

Za ptedpokladu, Ze jsou znamy prahy hodnot firmy, je nutné modelovat zménu hodnoty
firmy, aby bylo mozné popsat vyvoj ratingu. Zménu hodnoty firmy vyjadiuje obrat aktiv r,
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pro ucely modelovéani se predpoklada, ze r~ N(0,1). Za predpokladu, ze r mé normalni
rozdéleni, lze spocitat pravdépodobnost vyskytu kazdé udalosti, viz. Tab. 1.

Tab. 1:Vypocet prahovych hodnot pro jednotlivé ratingové stupné

Rating na konci roku Pravdépodobnost odpovidajici ASSET VALUE modelu
AAA 1-O(Zan/ )
AA D(Zaa/ 0) - D(Za/ 0)
A D(Za/ 0) - O(Zpse/ ©)
BBB q)(ZBBB/ G) - (I)(ZBB/ G)
BB ®(Zge/ 0) - ©(Zs/ o)
B (D(ZB/ (5) - (I)(chc/ (5)
ccc D(Zcec/ 6) - D(Zpet/ 0)
Default O(Zpet/ 6)
Zdroj: : CreditMetricsTM — Technical document
Prahové hodnoty aktiv (Zaa, Za, Zgss,.......Zp) mezi jednotlivymi ratingovymi kategoriemi
se uréi pomoci distribu¢ni funkce normovaného normalniho rozdéleni @ (0;1) a matice
ptechodu.

Pfi simulaci hodnoty portfolia je potifeba urcit korelace mezi jednotlivymi dluzniky. V
CreditMetrics se urcuje korelace neptimo, vychazi ptfitom ze souboru indexii, pomoci kterych
jsou spocitany korelace mezi jednotlivymi dluzniky. Nejdfive jsou pomoci primyslovych
indext jednotlivych zemi vytvofeny matice korelaci mezi primyslovymi indexy a nésledné
jsou dluZznici pfifazeni do jednotlivych odvétvi (k jednotlivym indextim) véetné jejich podilu
(W°®), jakym svoji &innosti spadaji do odvétvi. Vyvoj vynosu vlastniho kapitalu firmy
pusobici v jednom odvétvi je dan rovnici:

rA — Wodv . rodv + Wspec . r.spec (4)

kde r”piedstavuje vynos akcie dané firmy, w°® je koeficient determinace a W je podil
vynosu, ktery je pro firmu specificky, r°®predstavuje ¢ast vynost vysvétlenou odvétvovym
indexem a r*P* je vaha charakterizujici specificky vynos firmy. Vzhledem k tomu, Ze se
pocita se standartizovanymi vynosy (normovany rozptyl firmy je o = 1, pak W miizeme
odvodit takto:

spec __ odv \2
W =41 (W ) . )
Vypocet korelaci mezi jednotlivymi firmami lze feSit pomoci matic. Korela¢ni matice
jednotlivych indext je nazvand matici C. Do vypoctu vstupuji nejen vahy za jednotlivé
indexy, ale také specifické slozky, proto je nutné vytvofit pomocnou matici C (m-+n,m+n),
ktera zahrnuje oboji a kterou miiZzeme zapsat nasledovné,

0 ... 0

C

Ol
[

(6)

E
0 --- 0

V levé horni Casti matice jsou korelace mezi jednotlivymi indexy, pravd dolni (inverzni)
matice reprezentuje korelace mezi specifickymi slozkami jednotlivych firem, které jsou samy
sobé rovny jedné (jedni¢ky na diagonale) a na specifickych slozkach ostatnich firem jsou
nezévislé (ostatni hodnoty nuly). Zbytek matice je obsazen nulami, coZ vyjadiuje neexistenci
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korelaci mezi specifickymi slozkami a indexy. Dale je nutné sestrojit matici W(m+n,n), kde
sloupce ptedstavuji jednotlivé firmy a tadky reprezentuji vahy odvétvi a specifické obraty
firem, tuto matici lze zapsat takto,

Wiy oo Wy
wol o i 0
Wml o Wmn
WP .0
0w
Korela¢ni matice vynost jednotlivych firem A(n,n) je dana nasledujicim vztahem:
A ZWT . 6 'W, (8)

kde W " predstavuje transponovanou matici W.

Pfi simulaci vynosu aktiv (kreditnich instrumentil), je nutné zohlednit korelace mezi
jednotlivymi dluzniky, k tomuto tc¢elu se pouziva Choleskeho algoritmus. Nejdiive je potieba
rozlozit korela¢ni matici A pomoci Choleskeho rozkladu na nizsi trojuhelnikovou matici A*,
tento rozklad je dan nésledujicimi vztahy:

[s“ _izlaj, ©
:ai“[sij _;aik 'ajkj’ (10)

kde s symbolizuje prvky ptvodni korelaéni matice A, dale a pfedstavuje jednotlivé prvky
nizsi trojuhelnikové matice A*. Matici korelovanych scénatti Z ziskame dle vztahu,

Z=A*Y, (11)
kde Y piedstavuje vygenerovanou matici s nezavislymi proménnymi se standardnim
normalnim rozdélenim.

Pro urceni rozdé€leni pravdépodobnosti prirtstku portfolia je tieba jednotliva aktiva ocenit
jak k vychozimu datu rozhodovani t, tak i k datu konce pfedem stanoveného Casového
horizontu T, pfi¢emZ se hodnota aktiva odviji od jejiho ratingového hodnoceni k tomuto datu.

Hodnota aktiva k okamziku T pti zafazeni do i-té ratingové kategorie je dana vztahem
T+n

V T+n
“Eii) (1+ o) "

kde CF ., jsou finan¢ni toky plynouci z aktiva, men je forwardova sazba urcend v ¢ase t na

interval T,T+n na =zaklad¢ forwardovych vynosovych kiivek pro jednotlivé ratingy.
Forwardova sazba pro i-ty rating je dana vztahem,

1 RR Zp] p]—l

fl=(1+1F) 1‘_1 F()“ i) -1, (13)

1/n

kde RR je odekavana mira navratnosti, byvé zpravidla uréena na zakladé historickych dat, p|

pravdépodobnost tipadku v priibéhu n let v i-té ratingové kategorii, fje jednoletd
bezrizikova sazba, ktera je dana vztahem,
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1+ f )
an _ ("'—n)ml -1, (14)
(1_ fn—l)
kde f, je forwardové sazby (napf. LIBOR, PRIBOR, EUROLIBOR, IRS — interest rate swap
atd.).

Ekonomicky kapitdl lze za pouziti rozdéleni pravdépodobnosti pfirtistku portfolia
definovat jako rozdil mezi hodnotou VAR na dané hladiné vyznamnosti a stfedni hodnotou
ztraty, coz mizeme zapsat vztahem

EK =VaR, — E(-ATI) (15)

3. Stanoveni ekonomického kapitalu pomoci CreditMetrics

V této €asti budou provedeny vypocty vySe ekonomického kapitalu v letech 2016 a 2017
pro sestavené portfolio pomoci metodologie CreditMetrics. Vypocet bude proveden pomoci
metodologie, ktera je popsana ve druhé ¢asti tohoto piispévku.

V této ¢asti budou nejdfive predstaveny vstupni data, nasledné bude proveden vypocet
ekonomického kapitalu na ro¢nim ¢asovém horizontu a to k 1. ¢ervenci 2016 a 2017 pomoci
metodologie CreditMetrics a nakonec budou dosazené vysledky shrnuty.

3.1 Vstupni data

Vypocet ekonomického kapitalu je proveden na portfoliu, které je slozeno z 10 dluhopisii
obchodovanych na Frankfurt Stock Exchange (FSE) v nominalni hodnoté¢ 10 milionti Euro,
pticemz dluhopisy jednotlivych spolec¢nosti jsou v nomindlni hodnoté 1 milionu Euro.
Dulezité charakteristiky dluhopisového portfolio jsou uvedeny v nasledujici Tab. 2.

Tab. 2: Zakladni informace dluhopisového portfolia

Datum Trzni cena | Trzni cena
Rating | Kupon NH ks splatnosti 2016 2017

Commerzbank BBB+ 4,00% 1000 1000 2026 102,55 107,86
ArcelorMittal BB 3,00% 100000 10 2019 102,28 104,75
Bayer A- 1,88% 1000 1000 2021 107,28 105,68
Lufthansa BBB- 5,13% 1000 1000 2026 101,68 101,93
Renault BBB- 3,13% 1000 1000 2021 110,02 109,60
Allianz AA 4,75% 50000 20 2019 108,21 114,83
Vodafone BBB+ 5,38% 50000 20 2022 126,12 122,08
Siemens A+ 2,70% 1000 1000 2018 111,24 105,50
oMV A- 4,38% 1000 1000 2020 114,90 110,98
CEZ A- 4,88% 50000 20 2025 129,64 125,83

Zdroj: Frankfurt Stock Exchange (FSE)

Pro vypocet soucasné¢ hodnoty dluhopist je potieba pouzit bezrizikové sazby, které byly
V tomto piipad€ vypocteny ze spotovych sazeb interest rate swaplt (IRS) od Erste Group.
Vypoctené bezrizikové sazby jsou zachyceny v nasledujicich Tab. 3 a 4 (Tab. 3 sazby pro
ekonomicky kapital pro rok 2016 a Tab. 4 pro rok 2017).

Tab. 3: Spotové sazby (IRS) a dopoctené forwardové sazby od 2016 do 2026

Rok 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

IRS -0,16% | -0,18% | -0,12%| 0,03%| 0,08%| 0,20%| 0,32%| 0,45%| 0,56% | 0,68% | 0,97%

fnF -0,16% | -0,20% | 0,00% | 0,48% | 0,28% | 0,80% | 1,04% | 1,36% | 1,44%| 1,77%| 3,92%

Zdroj: Erste Group
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Tab. 4: Spotové sazby (IRS) a dopoctené forwardové sazby od 2017 do 2026
Rok 2017 | 2018 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
IRS -0,16% | -0,07% | 0,02%| 0,14%| 0,27%| 0,40%| 0,53% | 0,66%| 0,77%| 0,88%
fnF -0,16% | 0,02%| 0,19%| 0,53%| 0,78% | 1,05%| 1,33%| 154% | 1,71%| 1,81%
Zdroj: Erste Group

Pro vypocet soucasné hodnoty dluhopisti je potieba znat i vysi miry ndvratnosti (recovery
rate). Vzhledem ke skute¢nosti, ze vSechny dluhopisy v porfoliu jsou Senior Secured, bude
pouzita dle nasledujici Tab. 5 mira navratnosti ve vysi 53,80 %

Tab. 5: Mira navratnosti pro jednotlivé tiidy dluhopisii

Seniority Class Mean (%0) Standard Deviation (%)
Senior Secured 53.80 26.86
Senior Unsecured 51.13 25.45
Senior Subordinated 38.52 23.81
Subordinated 32.74 20.18
Junior Subordinated 17.09 10.90

Source: Carty & Lieberman [96a] — Moody’s Investors Services

3.2 Vypocet ekonomického kapitalu pomoci CreditMetrics

Pro odvozeni kovarian¢ni a korelacni matice je potifeba nejprve vypocist vynosy. Poté
budou pomoci forwardovych vynosovych kiivek, které vychazeji z prechodové matice
stanoveny hodnoty dluhopisii pro kazdy ratingovy stupeil. Pfechodova matice bude také
vyuzita pro odvozeni mezi pfechodu mezi jednotlivymi ratingovymi kategoriemi. Posléze
bude provedena simulace Monte Carlo, kdy bude vygenerovano 25 000 ndhodnych vynost
pro jednotlivé dluhopisy. Korelované hodnoty vynosi budou urfeny jako soucin téchto
ndhodnych vynosti a Choleskeho matice. Na zékladé mezi pfechodu bude kazdému vynosu
piifazena ratingova kategorie a podle tohoto ratingu ziska kazdy dluhopis svou pftislusnou
hodnotu. Hodnota celého portfolia bude uréena jako soucet hodnot jednotlivych dluhopist.

V nasledujici Tab. 6 jsou zachyceny vysledné hodnoty portfolio pro roky 2016 a 2017, (u
kazdého roku jsou v prvnim sloupci hodnoty jednotlivych dluhopisii pfi vychozim ratingu, ve
druhém sloupci je jejich ocekévana hodnota a ve tfetim sloupci je vysSe o¢ekdvand ztraty dana
rozdilem pfedchozich dvou hodnot).

Tab. 6: Vysledné hodnoty dluhového portfolio pro roky 2016 a 2017

2016 2017
Hodnota Ocekavana Ocekavana Hodnota Ocekavana Ocekavana

Dluhopis obligace hodnota ztrata obligace hodnota ztrata

Commerzbank 1051912 1 050 858 1053 1201 968 1200 696 1272
ArcelorMittal 1 082 680 1079 268 3411 1072 336 1068 291 4045
Bayer 1061 540 1061 200 340 1058 335 1058 024 311
Lufthansa 1 155 340 1152914 2426 1296 343 1293 361 2982
Renault 1125011 1122 603 2 408 1110980 1108 543 2 437
Allianz 1169 779 1169 548 231 1138 817 1138 617 201
Vodafone 1298 012 1297 882 130 1264 617 1 264 506 111
Siemens 1166 183 1164 864 1319 1112 809 1111630 1179
oMV 1201214 1200 873 341 1161891 1161597 293
CEZ 1295 640 1295181 459 1274733 1274282 451
Portfolio 11 607 310 11595 190 12120 11692 828 11 679 546 13 281
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Z dosazenych vysledkt vyplyva, ze mezi roky 2016 a 2017 doslo k mirnému nartstu vyse
ocekavané ztraty a soucCasné ke zvySeni hodnoty jak dluhopisi, tak ocekavané hodnoty

dluhopist.

V nasledujici

Tab. 6 jsou zachyceny hodnoty portfolia pifi raznych hladinach

pravdépodobnosti, na zaklad¢ kterych je nasledné vypoctena hodnota ekonomického kapitalu

Tab. 6. Hodnota portfolio a hodnota ztraty pii riiznych hladindach pravdépodobnosti v letech 2016 a 2017

2016 2017
Percentil v % Hodnota portfolia v € | Hodnota ztraty v € | Hodnota portfolia v€ | Hodnota ztraty v €
0,1 10 421 326 -1185 984 10 481 572 -1 211 256
0,5 10 938 253 -669 057 10 934 152 -758 676
1 11 014 663 -592 647 11 104 746 -588 082
Na zékladé¢ zjistenych vysledk Ize fici, Ze hodnota portfoliav roce 2016

s pravdépodobnosti 99,9 % neklesne pod 10 421 326 € a velikost ztraty nepiekro¢i hodnotu 1
185 984 €, zatimco nasledujicim roce s pravdépodobnosti 99,9 % neklesne hodnota portfolia
pod 10 481 572 € a velikost ztraty nepiekro¢i hodnotu 1 211 256 €

Vyse ekonomického kapitalu pro rtizné hladiny pravdépodobnosti v jednotlivych letech je
zachycena v nasledujici Tab. 7 a Grafu 1. Vyse ekonomického kapitalu je vypoctena jako
hodnota ztraty pti urcité hladin¢€ pravdépodobnosti snizena o vysi oCekavané ztraty.

Tab. 7: Vyse ekonomického kapitilu pri riiznych hladindch pravdépodobnosti v letech 2016 a 2017

VaR v % Ekonomicky kapital 2016 | Ekonomicky kapital 2017
0,01 1173 887 1197 988
0,05 656 943 745 407

1 580 527 574 801

Graf 1: Velikost ekonomického kapitalu na hladiné pravdépodobnosti 99,9 %, 99,5% a 99% v letech 2016 a

2017
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V bankovnictvi se pracuje nejéastéjis hladinou vyznamnosti 0,1 %, 0,5 % a 1 %. Pti
hladin¢ vyznamnosti 0,1 % a 0,5 % doslo v roce 2017 k mirnému zvyseni vyse ekonomického
kapitalu, vzhledem ke skute¢nosti, Ze nedoSlo ke zméné ratingového hodnoceni jednotlivych
spolecnosti a i zmény korelaci mezi jednotlivymi spolecnostmi byly zanedbatelné (obecné
plati, Ze zvySeni korelaci mezi jednotlivymi aktivy v portfoliu vede pti pouziti CreditMetrics
ke zvySeni ekonomického kapitalu), tak za divod zvySeni ekonomického kapitdlu miZzeme
povazovat rist hodnoty porfolia v diisledku zmény urokovych sazeb.
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Company in crisis

Lucia Ondrusova?

Abstract

In the Slovak Republic, since 2016, capital companies have to identify, on the basis of
accounting data, the ratio of equity and liabilities to determine whether the company is in the
crisis or not. Establishing a company in crisis is to avoid the company’s tunneling and to meet
the obligations to creditors who are not a trading company. Many companies have liabilities
primarily to partners or other dependents because of loans that increase the amount of their
liabilities, which the company can get into crisis. A solution to prevent a company from entering
the crisis is to meet these obligations with a sufficient amount of money. In case of insufficient
amount of cash a company forgiveness liabilities by partners or capitalization liabilities thus
raises equity of the company and reduce the possibility of entering into a crisis.

Key words
company, crisis, equity, liabilities

JEL Classification: M40, M41

1. Pravna Gprava spolo¢nosti v krize

V Slovenskej republike musia niektoré typy obchodnych spolocnosti zistovat’, ¢i sa
spolo¢nost’ nachadza alebo nenachddza v krize a to od roku 2016. Jedna sa o obchodné
spolocnosti kapitadlového typu, ktorymi st spolocnost’ s rucenim obmedzenym, akciova
spolo¢nost’, jednoduchd spolo¢nost na akcie a komanditnd spolo¢nost, ktorej
komplementarom nie je Ziadna fyzickd osoba. Banka, inStitucia elektronickych peiazi,
poistovia, zaistoviia, zdravotna poistovia, spravcovska spolo¢nost, obchodnik s cennymi
papiermi, burza cennych papierov a centradlny depozitdr cennych papierov nemdze byt
spolo¢nostou v krize aj ked’ st kapitalovymi spolo¢nostami. Zavedenie institutu spolo¢nost’ v
krize bolo reakciou na problémy suvisiace s procesom konkurzu a reStrukturalizicie v
Slovenskej republike. Hlavnym dévodom bolo zamedzenie poSkodzovania veritel'ov v ramci
konkurzného a reStrukturalizacného konania a posilnenie zodpovednosti za podnikanie
jednotlivych spolo¢nikov spolo¢nosti. Spolo¢nici maji rieSit problém s nedostatkom
finan¢nych prostriedkov spolo¢nosti zvySovanim zakladného imania spolocnosti resp. inych
zloziek vlastného imania a nie poskytovanim redlnych alebo fiktivnych poziciek,
prostrednictvom ktorych si mozu pripravit poziciu na ovladanie procesu konkurzu alebo
reStrukturalizacie a to na ukor skutonych veritel'ov, ktori spolo¢nosti redlne poskytli sluzby
resp. predali tovar, material. Zaroven je potrebné riesit’ problémy s nedostatkom finan¢nych
prostriedkov aj s prihliadnutim na poziadavky podnikatel'skej etiky, ktord posudzuje
ekonomické aktivity podniku na zaklade mordlnych hodndt, kde primdrnym cielom nie je
maximalizacia zisku, ale zameranie sa na dlhodoby rozvoj a prosperitu (MatedSova and
Meluchova, 2015).

Podl'a § 67a zékona ¢. 513/1991 Zb. Obchodného zakonnika v zneni neskorsich predpisov
(d’alej len Obchodny zakonnik) je spolo¢nost’ou v krize spolo¢nost’, ktord je v upadku alebo
jej upadok hrozi.

! Lucia Ondrusova?, Ing., PhD., Katedra Gi¢tovnictva a auditorstva, FHI, EU v Bratisalave,
luciaondrusova@gmail.com
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Upadok je upraveny v zékone &. 7/2005 Z. z. o konkurze a restrukturalizacii a o zmene a
doplneni niektorych zakonov v zneni neskorSich predpisov a predstavuje platobni
neschopnost’ dlznika alebo jeho predlzenie. Obchodna spolo¢nost’ je platobne neschopnd, ak
nie je schopna plnit’ 30 dni po lehote splatnosti aspon dva penazné zavazky viac ako jednému
veritel'ovi. Obchodna spolo¢nost’ sa povazuje za predlzent, ak ma viac ako jedného veritela a
hodnota jeho zavédzkov presahuje hodnotu jeho majetku. Hodnotu zavéazkov ako aj hodnota
majetku sa zistuje z Uctovnictva obchodnej spolocnosti resp. podla znaleckého posudku,
ktory ma pred uctovnictvom prednost’.

Hroziaci tpadok je chapany ako nizky pomer vlastnych zdrojov (vlastného imania) a
cudzich zdrojov (zavédzkov). Vyska vlastného imania a zavidzkov sa zistuje z Uctovnictva
danej obchodnej spolo¢nosti. Ak nebolo uctovnictvo vedené spravne, vychddza sa z
predpokladaného stavu, ktory by bol, ak by tétovnictvo bolo vedené spravne.

Vlastnym imanim sa rozumie rozdiel majetku a zavizkov, resp. inak povedané vlastné
imanie je tvorené¢ zdkladnym imanim, kapitdlovymi fondmi, fondmi tvorenymi zo zisku,
ocenovacimi rozdielmi, prevedenymi vysledkami hospodarenia z minulych rokov a
vysledkom hospoddrenia v schvalovani. Zavédzok je existujuca povinnost’ obchodnej
spolo¢nosti, ktora vznikla z minulych udalosti, je pravdepodobné, ze v buducnosti znizi
ekonomické uzitky (priamo alebo nepriamo znizi penazné prostriedky obchodnej spolo¢nosti)
a obchodna spolo¢nost’ vie spolahlivo ocenit’ tento zavazok.

Obchodny zédkonnik stanovuje pomer vlastného imania a zdvizkov, na zéklade ktorého sa
posudi, ¢i spolo¢nosti hrozi ipadok alebo v tipadku uz je. Pomer vlastného imania a zavizkov
je stanoveny nasledovne:

— pre rok 2016 bol pomer 4 ku 100,

— pre rok 2017 je pomer 6 ku 100,

— pre rok 2018 je pomer 8 ku 100.

Doévod preco musi spolocnost’ zistovat’ pomer vlastného imania a zavizkov je kl'aiCové pre
posudenie charakteru plneni poskytnutych spolo¢nosti. Zadmerom je, aby sa urcité plnenia,
ktoré su poskytnuté spolocnosti v krize povaZovali z pohladu spolocnosti za plnenia
nahradzajuce vlastné zdroje a sluzili predovSetkym na uspokojenie narokov inych veritel'ov.

Rd&zne uvery, p6zicky alebo obdobné plnenia, ktoré si poskytnuté spolo¢nosti v krize alebo
jej boli poskytnuté pred krizou a splatnost’ takéhoto plnenia bude pocas krizy odlozena alebo
predizena sa budu povazovat za plnenia nahradzajuce vlastné zdroje jej financovania. Za
plnenia nahradzajuce vlastné zdroje sa povazuju plnenia, ktoré poskytne:

— Clen Statutarneho organu, zamestnanec v priamej riadiacej posobnosti Statutarneho
organu, prokurista, vedlici organizacnej zlozky podniku, ¢len dozornej rady,

— ten, kto ma priamy alebo nepriamy podiel predstavujici aspoit 5 % na zakladnom
imani spolo¢nosti alebo hlasovacich pravach v spolo¢nosti alebo mad moznost
uplatiiovat’ vplyv na riadenie spolocnosti, ktory je porovnatelny s vplyvom
zodpovedajucim tomuto podielu,

— tichy spolo¢nik,

— osoba blizka osobam uvedenym v predchadzajicich odrazkach,

— osoba konajlca na tcet 0sob v predchadzajucich odrazkach.

Pri plneniach nahrddzajucich vlastné zdroje sa nezohladnuji podiely podla osobitnych
predpisoch o kolektivhom investovani, o neinvesti¢nych fondoch, o starobnom déochodkovom
sporeni, o doplnkovom déchodkovom sporeni a o dlhopisoch.

Za plnenia nahradzajtce vlastné zdroje sa nepovazuju:

— plnenia alebo zabezpeka poskytnutd spoloCnosti pocas krizy za ucelom jej
prekonania podrla restrukturalizaéného planu,

— poskytnutie peniaznych prostriedkov spolo¢nosti na dobu nepresahujiucu 60 dni, to
neplati, ak su tieto plnenia poskytnuté opakovane,
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— odklad splatnosti zadviazku z dodania tovaru alebo poskytnutia sluzby na dobu
nepresahujicu Sest mesiacov, to neplati, ak je odklad poskytnuty spolo¢nosti
opakovane,

— bezodplatné poskytnutie veci, prava alebo inej majetkovej hodnoty spolo¢nosti.

Plnenia nahradzajace vlastné zdroje spolu s prislusenstvom a zmluvnou pokutou nie je
mozné vratit, ak je spolo¢nost’ stdle v krize alebo ak by sa thradou tohto plnenia dostala
opatovne do krizy.

2. Predchadzanie vstupu spolo¢nosti do krizy

Ked’Zze posudenie, ¢i sa spolocnost’ nachadza v krize alebo nie vychddza z uctovnictva
resp. uctovnej zavierky obchodnej spolocnosti, je dolezité¢, aby bolo uctovnictvo vedené
spravne a aby poskytovalo verny a pravdivy obraz o skuto¢nostiach, ktoré su predmetom
Gétovnictva. Upadok vie obchodna spoloénost’ zistit’ len z podrobnych vykazov tétovnictva
ako napr. z knihy zévizkov, inventarizacie zavidzkov. Hroziaci Upadok vie obchodna
spolo¢nost’ zistit' okrem uétovnictva aj z uétovnej zavierky. Uétovna zavierka je podla § 17
zékona C. 431/2002 Z. z. o uctovnictve v zneni neskorSich predpisov Struktirovana
prezentacia skutocnosti, ktoré su predmetom ucétovnictva, poskytovand osobam, ktoré tieto
informdcie vyuzivaji - pouzivatelia. Cielom uctovnej zavierky je poskytovanie informacii o
finan¢nej situacii, vykonnosti a zmenach vo finanénej situacii uctovnej jednotky (Parajka,
2015). Utovna zavierka poskytuje prehl'ad o vyske vlastného imania a zavizkov, ¢im sa da
zistit’ ich vzajomny pomer a posudit, ¢i obchodnej spolo¢nosti hrozi upadok. Tento pomer je
mozné zistit’ z U€tovnej zavierky, ktord musia obchodné spolo¢nosti zverejiiovat’ v registri
uctovnych zavierok.

2.1 Spolocnost’ v krize z pohPadu uc¢tovnictva obchodnej spolo¢nosti

Z pohl'adu uctovnictva posudenie ¢i sa obchodna spolo¢nost’ nachadza alebo nenachadza v
krize je potrebné sledovat’ dve odlisné skutocnosti. Pri Upadku sleduje tthradu zavizkov voci
veritefom v lehote splatnosti resp. najneskér do 30 dni po lehote splatnosti alebo ¢i ma
zaviazky, ktorych vyska presahuje hodnotu majetku spolo¢nosti. Pri hroziacom upadku sleduje
pomer vlastného imania a zdvédzkov, ktory nesmie presiahnut’ hodnotu stanovent obchodnych
zékonnikom. RieSenie, aby spolo¢nost” nebola v upadku, je snaha obchodnej spolo¢nosti
uhradzat’ svoje zavizky voci veritelom v lehote splatnosti resp. najneskor do 30 dni po lehote
splatnosti. Zaroveinl je potrebné sledovat vySku zavizkov voci veritelom, aby ich hodnota
nebola vyssia ako je hodnota majetku obchodnej spolo¢nosti.

RieSenie hroziaceho upadku je dodrzanie stanoveného pomeru vlastného imania a
zaviazkov. V pripade, Ze tento pomer je niz§i ako pomer stanoveny obchodnym zakonnikom,
ma obchodna spolo¢nost’ viacero moZnosti na rieSenie uvedené¢ho stavu a to v zavislosti od
samotnej struktary vlastného imania a zavazkov.

Z pohladu spolocnosti, ktorej hrozi upadok, je dolezité¢ sledovat Struktiru vlastného
imania. Zékladnou zlozkou kapitdlovych spolo¢nosti je zakladné imanie, ktoré musi byt
minimalne vo vyske, ktort stanovuje pre ten ktory typ obchodnej spolocnosti obchodny
zakonnik. V pripade spolo¢nosti s ruenim obmedzenym je minimalna vySka zakladného
imania 5.000 eur, v pripade akciovej spolocnosti je to 25.000 eur, v jednoduchej spolo¢nosti
na akcie je vySka zakladného imania asponn 1 eur a v komanditnej spolo¢nosti musi
komanditista vlozit’ vklad minimalne vo vyske 250 eur.
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Tabulka 1: Vyska zakladného imania v kapitdlovych obchodnych spolocnostiach

Typ obchodnej spolo¢nosti Minimalna vySka zakladného imania
Spolo¢nost’ s ru¢enim obmedzenym 5 000,- eur
Akciova spolocnost’ 25 000,- eur
Jednoducha spoloc¢nost’ na akciu 1,-eur
Komanditna spolo¢nost’ 250,- eur

Ako je vidiet z minimalnej vysky zakladného imania kapitalovych obchodnych
spoloc¢nosti, pri jednoduchej spolo¢nosti na akciu a komanditnej spolo¢nosti je vyska vel'mi
nizka, ¢o moze sposobovat’ problém prave pri vypocte podielu vlastného imania a zaviazkov,
ktory je indikdtorom hroziaceho upadku obchodnej spolocnosti. V tychto obchodnych
spolo¢nostiach pri predchadzani hroziaceho upadku je mozné pouvazovat nad vysSou vyskou
zékladného imania ako je minimdlna vyska stanovena obchodnym zédkonnikom.

Dalsou zlozkou vlastného imania, ktora by mohla poméct’ udZat’ pomer vlastného imania a
zavazkov vo vyske stanovenej obchodnym zdkonnikom su kapitadlové fondy. V obchodnych
spolo¢nostiach sucastou kapitalovych fondov st zdkonny rezervny fond z kapitalovych
vkladov, ktory ma povinnost’ tvorit’ iba akciova spolocnost’ a jednoduché spolo¢nost’ na akciu
a to pri svojom vzniku vo vyske minimalne 10 % zakladné¢ho imania. Ostatné spolo¢nosti
nemajui povinnost’ jeho tvorby. Vyznamnym U¢tom z kapitadlovych fondov je ucet Ostatné
kapitdlové fondy, na ktorom uctovné jednotky uctuju bezodplatne prijaty majetok od
spolo¢nika spolo¢nosti a to bez ohl'adu na to, ¢i sa jedna o penazny alebo nepenazny majetok.
Tento ucet nema presne stanovené pouzitie v Opatreni MF SR zo 16. decembra 2002, ktorym
sa ustanovuju podrobnosti o postupoch UCtovania ardmcovej uctovej osnove pre
podnikatel'ov uctujtcich v ststave podvojného uctovnictva, v zneni neskorsich predpisov, a v
pripade jeho tvorby je mozné navysit vySku vlastného imania a zaroveil po pominuti
hroziaceho upadku moze spolo¢nost’ spitne vratit’ bezodplatne prijaty majetok spolo¢nikovi.
Zaroven takéto plnenie nie je predmetom dane z prijmov pravnickych osdb (VaSekova, 2016).

Fondy tvorené zo zisku predstavuji d’alSiu sucast’ vlastného imania, ktorej Cast’ maju
niektoré obchodné spolo¢nosti povinnost’ tvorit’ v stilade s obchodnym zédkonnikom a Cast’ si
mozu tvorit’ dobrovolne na zdklade vlastného rozhodnutia. Stcastou fondov tvorenych zo
zisku je zakonny rezervny fond, ktory povinne tvori spolo¢nost’ s ru¢enim obmedzenym vo
vyske minimalne 5 % zdkladného imania, akciova spolo¢nost’ a jednoduchéd spolo¢nost’ na
akciu vo vyske min. 20 % zakladného imania. Komanditna spolo¢nost nema povinnost
tvorby zdkonného rezervného fondu. Ostatné fondy tvorené zo zisku si tvoria kapitalové
spolo¢nosti dobrovol'ne na zéklade stanov resp. svojho vlastného rozhodnutia a to z ¢istého
zisku spoloc¢nosti. Pri fondoch tvorenych zo zisku nie je mozné, aby ich spoloc¢nici vedeli
zvySovat' z externych zdrojov, predstavuju len presun uctovného zisku spolocnosti na
jednotlivé ucty fondov tvorenych zo zisku a to na zaklade rozhodnutia valného zhromazdenia.

Prevedené¢ vysledky hospodarenia z minulych rokov a vysledok hospodarenia v
schvalovani moze byt bud’ zisk alebo strata obchodnej spolo¢nosti. V pripade, ak spolocnost’
dosiahne zisk, ten zvySuje vysku vlastného imania a ma dobry dopad na vypocet hroziaceho
upadku spolo¢nosti. V pripade straty je dolezitd jej samotnd vyska, aby nemala vplyv na
celkova vysku vlastného imania, ¢im by hodnota vlastného imania mohla byt dokonca
zéapornd. Usporiadanie straty moze spolo¢nost’ rieSit’ viacerymi moznostami, ako napr.
usporiadanim zo zakonného rezervného fondu, zo zisku minulych rokov alebo tthradou straty
od spolo¢nikov. Pri usporiadani straty zo zakonného rezervného fondu alebo zo zisku
minulych rokov dochédza iba k preklapaniu medzi jednotlivymi polozkami vlastného imania,
¢im sa vlastné imanie nemeni. Pre zvySenie vySky vlastného imania je vhodné uhradit’ stratu
spolo¢nikmi, ¢im sa zvysi hodnota vlastného imania.
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Schéma 1: Zlozky viastného imania, ktorych navysenie ovplyvni pomer viastného imania a zavizkov

Zlozky vlastného imania

\ 4

A 4

Zakonny . Strata minulych
7akladné imanic rezervny fond z Ostatné kapitalové rokov
kapitalovych fondy S hal ,
vkladov trata v schal'ovani

A 4

- bezodplatne
- navySenie d’al§imi - navysenie d’al$imi p oskytnutyv n}ajetok .
vkladmi od vkladmi od od spolo¢nikov, - thrada straty od
spolo¢nikov spolocnikov - kapitalizacia spoloénikov
zavazkov od
spolo¢nikov

Okrem skiimania a zvySovania vysky vlastného imania musia obchodné spoloc¢nosti
sledovat’ aj vysku a Struktiru zavizkov. Idealny stav je taky, Ze hodnota zavizkov je nizSia
ako hodnota majetku obchodnej spolo¢nosti. V pripade, ak ma spolocnost’ zavizky, je
dolezita nie len ich vySka, ale aj Strukttra. Je dblezité poznat, ¢i zavdzky su voci veritelom,
ktori nie su prepojeni s obchodnou spolo¢nostou alebo naopak st vo vztahu k obchodnej
spolo¢nosti (napr. spolo¢nik, akcionar spolo¢nosti, Clen Statutdrneho organu spolocnosti, tichy
spolo¢nik alebo osoba im blizka (d’alej suhrnne oznacovani ako spolocnici spolo¢nosti)).
Zaviazky voci tymto osobam typu uvery, p6zi¢ky a obdobné plnenia sa v pripade hroziaceho
upadku povazuju za plnenia nahradzajice vlastné zdroje jej financovania. Obchodné
spolo¢nosti moézu pristlpit’ aj ku kapitalizacii takychto zdvizkov. To znamend, Ze spolocnici
obdobnych plneni a obchodna spolo¢nost’ ich preuctuje zo zavdzkov do vlastného imania,
konkrétne do polozky Ostatné kapitalové fondy. Touto kapitalizaciou zavdzkov sa znizi vyska
zaviazkov spolocnosti a zvysi sa vySka vlastného imania, ¢im sa mdze zabezpecit' zlepsSenie
pomeru vlastného imania a zaviazkov.

Schéma 1: Kapitalizacia zavizkov od spolocnikov

Zaviazky od spolocnikov

Kapitalizacia zavédzkov -
prevod do vlastného
imania - Ostatné
kapitalové fondy

Uvery, pozitky a obdobné
plnenia od spolo¢nikov

Zhodnotenie, ktora z uvedenych moznosti je pre obchodnu spolo¢nost’ najlepSia pri
zvySovani vysky vlastného imania a tym zlepSenia pomeru vlastného imania a zaviazkov, je v
zéavislosti od konkrétnej obchodnej spolocnosti a jej spdsobu fungovania. Pre zabezpecenie
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trvalého zvySenia vlastného imania je dobré navySenie zakladného imania, o je Casovo
naro¢nejsie. ZvySenie vlastného imania prostrednictvom bezodplatného poskytnutia majetku
spolo¢nosti je najjednoduchSou moznostou spolu s kapitalizdciou zavizkov, nakolko je
mozné tento majetok vratit spolo¢nikovi po zlepSeni finan¢nej situacie spolocnosti a
odvratenia hroziaceho upadku spolo¢nosti, ked’ze ucet Ostatné kapitdlové fondy nema presne
stanovené¢ moznosti jeho pouzitia a je len na rozhodnuti obchodnej spolo¢nosti ako ho
pouzije. V pripade, ze spolo¢nost’ dosahuje stratu, méze sa rozhodnut’ ju usporiadat’ thradou
od spolo¢nikov, ¢im si taktiez zabezpeci zvySenie vlastného imania.

3. Zaver

Sledovanie stavu, ¢i sa obchodna spolo¢nost’ nachadza alebo nenachadza v krize je v
Slovenskej republike zakotvena v obchodnom zékonniku od roku 2016. Spolo¢nost’ je v krize,
ak je v upadku resp. jej padok hrozi. Zabezpecenie, aby spolo¢nost’ nebola v upadku je
mozné len tym, Ze spolo¢nost bude v lehote splatnosti uhrddzat’ svoje zavdzky voci
jednotlivym veritelom. Naopak hroziaci upadok sleduje obchodna spolo¢nost’ na zéklade
pomeru vlastného imania a zaviazkov. Na zabezpecenie udrzania pozadovaného pomeru ma
obchodna spolo¢nost’ viacero moznosti. Jednak sa moze rozhodnit’ zvysit' zékladné imanie,
usporiadat’ stratu tthradou od spolo¢nikov alebo ziskat’ bezodplatne majetok od spolo¢nika
spolo¢nosti. V stvislosti so zdvizkami je mozné ziskat’ uver, pozicku alebo obdobné plnenie
od spoloc¢nika, ktoré sa budi povazovat’ za plnenia nahradzajiice vlastné zdroje financovania
spolo¢nosti. Taktiez, ak uz obchodna spolo¢nost eviduje takyto druh zavizku voci
spolo¢nikovi, mdze sa spolo¢nik rozhodnut' vzdat' sa takéhoto zavdzku a dochadza ku
kapitalizacii zavizkov, ¢im sa znizia zavéizky spolocnosti a zvysi sa vlastné imanie v polozke
Ostatné kapitdlové fondy. Rozhodnutie, ktord z tychto moznosti je najlepSia pre obchodnil
spolo¢nost’ je v zavislosti od typu a spdsobu fungovania samotnej obchodnej spoloc¢nosti.
Podl'a naSho nézoru na najefektivnejSou volbou poskytnit’ spolo¢nosti bezodplatny majetok -
dar vo forme finan¢nych prostriedkov, ¢im sa zvysi vyska vlastného imania resp. pristapit’ ku
kapitalizacii zavdzkov. V tychto pripadoch po uplynuti rizika hroziaceho upadku a vstupu
spolo¢nosti do krizy, mdze obchodna spolo¢nost’ vratit’ petiazné prostriedky spolo¢nikom bez
d’al$ieho skimania a odévodnovania.
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The Impact of Digitalization and Connectivity
on Automotive OEM: Sustainability Dashboard

Vojtéch Paletal

Abstract

Global automotive sales executives are continuously exposed to a multitude of ideas, theories,
and tornado business model? that all claim will help them achieve the economic value-added. One
of this trending business issues that leading automotive industry have been exposed to already are
called digitalization and connectivity. Both terms open up the new blue ocean business areas for
automotive OEMSs and represent the must to achieve sustainability. Sustainability requires a
multidimensional approach and automotive OEM have to be managed by sustainable decisions.
The aim of this paper is to design dashboard focused on this new business areas on the example
of automotive OEM. It is brand new approach to the issue applied on the example of real
automotive OEM. The result of this paper represents the dashboard with sustainable exposure as
a help to managerial decision-making, for that is continuous performance measurement necessary.
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Automotive OEM, digitization, connectivity, sustainability dashboard, JIRA

JEL Classification: M13, G32

1. Introduction

Automotive original equipment manufacturers” (henceforth automotive OEM) are on
strategical movement from the traditional business model to the completely new focus
represented by digitization and connectivity significantly. Automotive sales executives are due
that more than ever faced with a complex strategic question: How can they deliver continuously
the economic value-added (henceforth EVA) by (Damodaran). The digitization aim
in automotive OEM is focused on travel comfort, entertainment and safety with uncountable
possibilities of connectivity options inside/outside the car (McKinsey, 2015; Ipsos 2016). This
also means various portfolios of new digital functions available in the car and various services
which could be delivered directly to the end users. Digitalization drives automotive OEM
to modify not only cars but also car production and value chain (McKinsey, 2015; Ipsos 2016)
aiming to transform conventional sales channels to (new) alternative sales channels. On the
other hand, automotive OEMs are also under the reputational pressure (Forbes, 2016) to rebuild
customer trust and be sustainable competitive in the global changing environment. Increasingly,
automotive OEMs are also being pressured to address legal, environmental and societal
questions towards sustainability in addition to the stable financial profitability required by
shareholders. Above that the last century of automotive industry has been in the mature - niveau
zero of its customer lifecycle management (henceforth CLM)® representing now the
remediation of automotive OEM sales channels. Sustainability requires transparency,
monitoring and dialog. Entrepreneurial sustainability (henceforth ES) reflecting the effort
to social, environmental, economic entrepreneurship balancing and is focused on active
interactions with stakeholders (Van Marrwijk, 2003 p. 102).

! Ing. Vojtéch Paleta, University of Economics Prague, Department of Strategy, xpalv07 @vse.cz

2 Tornado business model = business model which can accelerate/failure current enterprise revenue

3 CLM is the measurement of multiple customer related metrics, collected and analysed for a period of
time, indicating performance of a business (Thompson, 2003)
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ES represents the multidimensional approach reflecting business strategies, financial return,
customer satisfaction, stakeholder’s interests, internal process and human factors (Mendel-
Gonzalez, Frank, et al, 2016). A groundswell of ES supports this paper aim to utilize impact of
current digitization and connectivity trends by automotive OEMs and offer the design concept
of sustainability dashboard (henceforth SD) adopted to the new business ideas, theories i.e.
business areas towards the sustainable decision-making of managers. SD combines tools
Balanced Scorecard (hencefort BSC) by (Kaplan & Norton, 1996), sustainable balanced
scorecard measurement (henceforth SBSC) by (Hahn & Wagner & Figge & Schaltegger, 2010,
Oliveira et al., 2012) and matrix combination of sustainability management (Oliveira et al,
2012, Paleta, 2013) from the internal assurance services perspective (Paleta, 2016). Resulted
design concept combines economic, environmental, social, stakeholders and internal, external
influences delimited to digital services and connectivity functions within automotive industry.
Exists broad approach of ES definitions includes various characteristics, mostly to sustainable
triangle incl. economic, environmental and social aspects (Méller Schaltegger, 2005, Mendel-
Gonzalez, Frank, et al, 2016) or Triple Bottom Line (henceforth TBL) by (Elkington, 1997)
especially for automotive industry could be utilized the definition of Volkswagen Group where
sustainability means the conduct to do business activities on a responsible and long-term basis
with the intention that everyone should profit from its growth — customers — investors, society
i.e. employees (Volkswagen Group, 2017).

ES is not a new concept, but, sustainability management i.e. monitoring aim can be assessed
as a relatively new. The aim of ES management is not only the balancing between enterprise
performance in the economic, environmental and social opportunities (Figge et al., 2002;
Schaltegger & Burritt, 2005; Lee & Farzipoor Saen, 2012; Mendel-Gonzalez, Frank, et al, 2016)
but also the balancing economic, environmental and social risks (Kotler & Caslione, 2009)
within the context of specific organization environment and architecture. EXists various
concepts to measure sustainability but not adopted directly to automotive OEM and present
time industry disruptive* innovation:

Figure 1: The sustainable strategy map automotive OEM — sustainability continuous assurance (SCA)
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Source: author

4 Disruptive innovation refers to an innovation that creates a new market and value network or disrupts
an existing market and value network, displacing established market leading firms, products, and
alliances (Christensen, 1997)
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2. Automotive industry at a present time

Global automotive industry is changing now dramatically. Moreover, in criminal law,
entrepreneurial liability determines the extent to which enterprise as a legal person can be liable
for the acts and omissions of the natural persons it employs. It means also for automotive OEM
the commitment to realize all business responsibly and transparently. Not only the legal liability
but also the new technologies, sustainability policies and changing customer behaviour modify
the whole industry at a present time. Terms like industry 4.0, digitization, production
automation, electro mobility, car connectivity and new business models drives the automotive
industry structural changes. Due that automotive OEMs together with technological companies,
IT companies, telco providers, infrastructure providers, start-ups i.e. universities, governments
and municipalities are working on the future mobility concepts and the new business models
with the aim to move the conventional vehicles towards the future and its related questions
focused on traffic management improvements, emissions efforts and also security, privacy and
data protection. Vehicles become now a platform (device) not only for customers but also for
various portfolio of different users which are requiring the personal mobility.

Graph 1: Global Car Park Development (in Mil. Vehicles, 2005-2015)
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Source: data OICA - International Organization of Motor Vehicle Manufacturers, adopted by author

2.1. Automotive OEM at a present time

Although automotive OEMs creates sustainability reports according to GRI G4° and exists
internal initiatives towards sustainability, the reality of management resulted into the
sustainable value added is not being managed i.e. monitored internally and the lack of balancing
the business performance with risk assurance represents the real problem for the conduct of
automotive OEM ES. Let’s mention the example of Volkswagen Group with the sustainability
shockwave® “Dieselgate” resulting to the lost position within most valuable car brands’
worldwide (Statista.com)® or massive recall regarding “Airbag issue” and Takata corporation
affect all automotive OEMs. These examples shown, that still exist strategical gaps in relation
to management of value-added (henceforth VVA) related to sustainable value-added (henceforth
SVA) within automotive OEMs.

% Sustainability Reporting Guidelines consist of Reporting Principles and Standards

® Is an global attack to unrivalled performance of the enterprises which reflect to turbulences of market
value added

" Most valuable brands within the automotive sector worldwide: 2017, Statista.com [online]. [cit. 2017-
07-23].  Available: https://www.statista.com/statistics/267830/brand-values-of-the-top-10-most-
valuable-car-brands//

8 Most valuable brands within the automotive sector worldwide: 2017, Statista.com [online]. [cit. 2017-
07-23].  Available: https://www.statista.com/statistics/267830/brand-values-of-the-top-10-most-
valuable-car-brands//
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Moreover, the strategic transition from the conventional car to the digital platform
require large investments. These investments require the new revenue and the new focus
resetting the conventional automotive OEM business models. Early 1990 enterprises had vast
amounts of funding for new information technologies (henceforth NIT) driven by the
investment to the web sites, sophisticated software packages, teleconferencing equipment,
broadband networks, mobile communications and other digital technologies to keep abreast of
competitors that were making similar expenditures (Andal-Ancion, Cartwright, & Yip, 2003).
Parallelly to today automotive OEMs they have to be selective about the new tornado business
opportunities and its connected tornado business models parallelly to NIT in 90". Due that
managers have to receives continuously the SVA assurance that this new tornado opportunities
are the most relevant to the enterprise strategic objectives and doesn’t make a risk failure which
will endanger the SD in scope of automotive OEM future ES:

Table 1: Drivers of automotive OEM sustainable value-added

The aim Required to achieve the aim Aim examples Automotive OEM outputs
- Moving people
- Delivering the goods
- Creating skilled jobs - Vehicles
- Manufacturing cars - Parts/Accessories
- Exporting worldwide
- Generating government revenue

- Shifti kets and I
) - Creates social benefits Ting mar ?.S an re\{enue poois
- (new) Automotive OEM - X - Changes mobility behaviour

) - Creates economic benefits e
Business models ) ] - Diffusion advanced technology
- Creates environmental benefits o .
- New competition and cooperation

- Manufacturing
- Powering economic growth
- Spurring innovation

- Conventional automotive
OEM business model

- Personal mobility
- Digital services
- Connectivity functions

Source: authors” internet research between automotive OEMs

2.2. Meta trends of Digitalization and Connectivity

Automotive OEMs explores the potential of various telecommunications, IT systems, real-
time analytics and various different platforms to offer digital services and connectivity
functions. The reason for is to connect 75% of cars shipped globally (Gartner, Inc. loT
Research, 2015)°. It means connect not only newly registered cars, but most likely connect the
cars which are already in use by end-users which in total represents the total market potential
in amount of 1,1 billion (2015); 2,0 billion (2040) passenger cars worldwide, see Figure 2:

Figure 2: Total market potential — global transport growth 2025,2040

Number of Cars 2015 k) i) gl i T g g e gl eebp 1.1 billion cars
billion 2025 o) ol ) g TR ) g ) ) g T ek el e 1.5 billion cars
2000 ) o) ) g T D ) G ) g VD D D D e ) e e e 2.0 billion cars

Source:  World  Economic ~ Forum,  available:  weforum.org  [online]. [cit.  2017-07-23].
Auvailable: https://www.weforum.org/agenda/2016/04/the-number-of-cars-worldwide-is-set-to-double-by-2040

What kinds of digital services (henceforth DS) and connectivity functions (henceforth CF)
offered by automotive OEMs can benefit most from the automotive OEM business model
reinventing? And how to monitor these new business areas to the successful acceptation by the
end users? DS and CF represents the complex portfolio of conceivable services and functions
to meet users’ behaviour build on current level of technology. DS and CF fill the place between
the needs of global users and the successful vehicle of the future to be the vehicle and also the
enabler of user lifestyle (Ipsos, 2016)

Implementation of DS and CF that are mostly specific to each automotive OEM. Drivers of
NIT in early 1990 have redefined the mediation strategies of sales channels (Andal-Ancion,
Cartwright, & Yip, 2003). Otherwise it is by DS and CF by automotive OEMs. Automotive
OEM might also use three mediation strategies. (1) classic disintermediation, (2) remediation

® Gartner, Inc. is an American research and advisory firm providing information technology related
insight for IT and other business leaders
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and (3) network-based mediation (Andal-Ancion, Cartwright, & Yip, 2003). Mediation
strategies depends on various factors such as service/function’s customizability and information
content like NIT. They require also full understanding of specific drivers of the industry to
monitor and predict the potentials of performance, especially in terms of how services/functions
are sold and which financial value added generate for in which time period. Systematic
framework creation selects drivers which are important for the different approaches of classic
disintermediation, remediation and network-based mediation. (Andal-Ancion, Cartwright, &
Yip, 2003). This tool could be utilized to the sustainability dashboard, see Figure 4:

Figure 3: Automotive OEM sales channels mediation strategies
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2.3. Utilization of sustainability balanced scorecards and analytic hierarchy processes

The described present situation requires the ability to manage effectively all business
processes to be possible respond flexible to the global automotive markets. The basic
prerequisite of this sustainable effort is the ability have the relevant information about the
performance in the right time followed by right time managerial decision-making.

Function of that integration tool represents the strategy maps and sustainability balanced
scorecard designed well to automotive OEM organization architecture, business requirements
allowing to transit the market feed-back directly to the managers. SBSC is a strategical tool
which defines the key performance indicators (henceforth KPIs) or sub-indicators which should
be measurable and monitored. The semi-standardized scorecards are usable for managers and
executives who wants to keep track of helicopter view in real-time about the activities running
in the automotive OEM. SBSC allow to set up dashboard to monitor market performance of DS
and CF from different perspectives focused on real-time information for decisions:

Source: author

Figure 4: Sustainability value-stream map (VSM)
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Enterprise Risks

Sustainability Dashboard
. Scorecard: Strategy . l

Real-time e corecard: Financial Managerial Continuous
Dashboard Scorecard: Customer Decision-making =  Sustainable Value Added — A
. . Scorecard: Internal . . ssurance
indicators Scorecand: Leaming in real-time 1

Scorecard: Non-business

* t Enterprise Opportunities
Internal influences External influences

(to be possible manage)  (beyond management control)

Source: author

ES is obvious to reflect on connections between sustainable development and enhanced BSC
(Moller & Schaltegger, 2005). The cause-and-effect chains with sustainability of the BSC
which can incorporate sustainability issues in different ways (Mendel-Gonzalez, Frank, et al,
2016). Using the perspectives of the SBSC can revamp the strategy maps and its associated
indicators to real-time managerial decision-making.
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Analytic hierarchy process (henceforth AHP) develop by (Saaty, 1980) allows to decision
makers set priorities and realize the best decision. This decision-making tool also allows to
reduce complex decisions to a series of comparisons followed by pairwise comparisons. The
AHP also allows to weight criteria according to the pairwise comparisons of the criteria, where
also determine a score for each measure and its consequent ranking. The total score after that
represents a weighted sum of the scores it obtained with respect to all the criteria. This method
also allows the quantification of the relative priority of each measure (Mendel-Gonzalez, Frank,
et al, 2016) or to rank or rate a list of things according to some criterion.

3. Design concept of SD defined for real automotive OEM

The situation at a present time represents the base for SD development. Within chosen
automotive OEM doesn’t exist any dashboard for managerial decision-making. This generate
the huge problem to prioritize tasks, projects and manage the results from. The aim of SD is to
fix this situation compatible with a company strategy and support the managers overview
in a real time. From the perspective of Board of Directors, it is needed to monitor which projects
are in active portfolio, which functions are in development or in a backlog and which functions
generate the revenue. Implementation of SD, such as a dashboard of measurement system for
automotive OEM focused on new business areas represented by digital services and
connectivity functions was than created with the aim to propose more than just adding regular
and monthly profitability report to this organization architecture. SD in this context might to
help to change management’s decision-making attitude whether the rates of return are not
known, underestimated or overestimated to the true real-time rates and to be adopted to the
unique environment of the specific automotive OEM. Following part describes step-by-step the
process of SD determination. The software tool was for these purposes used JIRA:

Figure 5: (Step 1) Prioritization design adopted to automotive OEM/process architecture in JIRA
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Source: author

10 JIRA is a proprietary issue tracking product, developed by Australian company Atlassian. It provides
bug tracking, issue tracking, and project management functions.
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Figure 6: (Step 2) Market-launch monitoring design adopted to automotive OEM/process architecture in JIRA
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Figure 7: (Step 3) Sustainability dashboard structure adopted to automotive OEM/process architecture in JIRA
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Figure 8: (Step 4) Clustering design adopted to automotive OEM/process architecture in JIRA
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Figure 9: (Step 5) Tasks/sub-tasks design adopted to automotive OEM/process architecture in JIRA
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Figure 9: (Step 6) Performance criteria design adopted to automotive OEM/process architecture in JIRA
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4. Conclusions

In this paper, has been compiled an innovative approach to create new concept
of sustainability dashboard for specific automotive OEM build on digitalization
and connectivity strategic business model change. The information for managerial decision-
making were currently acquired ex-post and it set up the aim to create SD to parametrize inputs
and randomness the processes. The fulfilled target allows to monitor various scenarios as a
support for managerial decision-making in a real time. The key requirement for the model was
also the ability to define the agile structure of classification, which makes it possible to compare
different scenarios and decide between alternatives. SD was created and expanded by software
JIRA for portfolio management. With regard to the analysis of the internal environment and
organization architecture was develop a completely new concept of sustainability dashboard
build on the mythologies balanced scorecard, sustainable balanced scorecard and the analytic
hierarchy process reflecting the effort to create an active monitoring of sustainable performance
in real time within the automotive OEM towards the systematic digitalization and connectivity
strategy assurance and improvements within managerial decision-making. Based on the
analysis of current processes and situation was designed and in real automotive praxis verified
the new concept of SD focus on connectivity functions and digital services.
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Comparison of the tax and contribution burden on
the entrepreneur in Slovak legislation

Martina Paliderovat!

Abstract

Accounting management in Slovak legislation is a demanding activity because frequent changes
in the legislation contribute to the ignorance of starting entrepreneurs. The paper deals with the
comparison of the tax and contribution burden on the entrepreneur in calculating the income tax
of a physical person and a legal entity at the same inputs. Thus the entrepreneur can consider
what form of taxation is the most advantageous for him.
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person
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Uvod

Podnikanie je sustavna ¢innost’ prevadzkovana samostatne, vo vlastnom mene, na vlastni
zodpovednost’ a S cielom dosiahnutia zisku. V zahrani¢nej literature nie je podnikanie spajané
s dosahovanim zisku, ale skor s dosahovanim uspechu, ¢o vedie nasledne k dosiahnutiu zisku.
Dosiahnut’ tento ciel je mozné v rdznych organizacno-pravnych formach podnikania
a makroekonomickych (systémovych) podmienkach, ktoré su v danej krajine vzdy Specifické.

V Slovenskej republike pozname tieto formy podnikania:
= podnik jednotlivca — napr. Zivnost,
= 0sobné¢ spolocnosti — verejna obchodna spolo¢nost’, komanditné spolo¢nost’,
= Kkapitalové spolo¢nosti — S.r.0.; a.S.,
= druzstva.
Zakon o uétovnictve ustanovuje triedenie Gétovnych jednotiek (UJ) na mikro, mala a velka
uctovnu jednotku (BartoSova, 2014)

1. Zivnost’

Zivnostenské podnikanie upravujii vieobecné a osobitné podmienky. K vseobecnym
podmienkam prevadzkovania Zivnosti fyzickymi osobami patri dosiahnutie minimélneho veku
18 rokov, bezuhonnost” a sposobilost’ na pravne tikony.

Osobitnou podmienkou prevadzkovania zivnosti je odbornd sposobilost, ktorou
rozumieme teoretické vedomosti, praktické zrucnosti, ovladanie technickych a
technologickych postupov. Zivnostnik si moze vybrat’ z troch moznosti, ktora Zivnost’ bude
prevadzkovat, bud’ viazant, vol'nt alebo remeselnu.

Fyzické osoby, ktoré dosahuju prijem na zéklade zivnostenského opravnenia, sa mozu
rozhodntt, ¢i si v aktualnom uc¢tovnom obdobi:

! Ing. Martina Paliderova®, PhD., University of Zilina, martina.paliderova@fpedas.uniza.sk
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= yplatnia pausalne vydavky (§ 10, ZDP),
= budu viest’ danovu evidenciu (§ 11, ZDP),
* budu viest’ jednoduché uctovnictvo s hlavnymi a pomocnymi knihami.
Kazda ztychto moznosti ma vplyv na rozsah a podrobnost vykazovanych uctovnych
skutocnosti (Bartosova, 2008).

1.1 Danova evidencia

Pri danovej evidencii je potrebné viest’ evidenciu o:
= prijmoch v ¢asovom slede v ¢leneni potrebnom na zistenie zakladu dane;
= danovych vydavkoch v ¢asovom slede v ¢leneni potrebnom na zistenie zékladu dane;
* hmotnom a nehmotnom majetku zaradenom do obchodného majetku;
= zasobach, pohl'adavkach a zaviazkoch (Hakalova, 2008).

1.2 Pausalne vydavky

Pausalne vydavky si moze uplatnit’ danovnik, ktory nie je platitelom dane z pridanej
hodnoty. Vydavky si moéze uplatnit’ vo vyske 60 % z thrnu prijmov, priCom maximalna
hranica vydavkov je 20 000 € ro¢ne. V sume pausalnych vydavkov su zahrnuté vSetky danové
vydavky danovnika okrem zaplatené¢ho poistného a prispevkov, ktoré je danovnik povinny
platit’ v stivislosti s dosahovanim zdanovacich prijmov. Poistné a prispevky si méze danovnik
uplatnit’ vo vydavkoch v preukazanej vyske.

Od 1. januara 2017 sa zvysil podiel pausalnych vydavkov zo 40 % na 60 %. Toto zvySenie
ovplyvnilo aj vysku odvodov poistného do Socialnej poistovne a zdravotnych poistovni.
Vyska odvodov sa pocita zo zakladu dane z prijmov, a teda zvySenim pausalnych vydavkov sa
znizi zéklad dane, a tym aj odvody poistného. Tato zmena sa prejavi pozitivne u podnikatel'ov
az v roku 2018 a v roku 2019 (Paliderova, 2015).

1.3 Jednoduché aétovnictvo

Zivnostnik, ktory podnika na zaklade Zivnostenského opravnenia, si méze zvolit’ tretiu
moznost’, t. j. Vedenie jednoduchého uctovnictva, ktoré upravuje zakon ¢&. 431/2002
0 Gctovnictve Z. z. a Zéakon ¢. 595/2003 o dani z prijmov Z. z.. Musi poznat’ aj d’al$ie pravne
normy — Postupy uétovania v sustave JU, zdkon o dani z motorovych vozidiel, zakon
0 cestovnych nahradach a iné. Potrebuje viest' Gictovné knihy, ktorymi s peniazny dennik a
kniha pohladavok azavdazkov atiez pomocné knihy, ako napr. knihu ucéet v banke,
pokladni¢nt knihu, knihu zasob, knihu dlhodobého majetku, knihu mzdovej evidencie a iné.
Pri vedeni JU musi dodrziavat zasady, ako napr. viest’ uétovnictvo uplne, preukazatelne
a spravne. Vsetky uctovné pripady musia byt dolozené uctovnym dokladom a zatcétované
v uctovnych knihach. Podnikatel’ potrebuje inventarizovat' majetok a zavizky a zostavit’
uctovnu zavierku, ktord pozostava z dvoch vykazov, ato z vykazu o prijmoch a vydavkoch
a z vykazu o majetku a zavéazkoch, integrovanych do 1 spolo¢ného vykazu Gctovnej zavierky.

Fyzickd osoba — podnikatel' pri zostavovani danového priznania si moéze uplatnit
nezdanitelné cCasti zdkladu dane. Sucasnd legislativa umoznuje znizit' zéklad dane
0 nezdanitel'né Casti:

= na danovnika — 3 803,33 €

= pa manzelku — max. 3 803,33 €,

= prispevky na doplnkové dochodkové sporenie max. 180 €.

Po uplatneni nezdanitel'nych casti zdkladu dane vypocita 19 % dan z prijmov fyzickych
0sOb a vypocitanu dan si méze znizit' o danové zvyhodnenie na deti, t. . 0 danovy bonus,
ktory je 21,41 € na 1 vyzivované diet’a (Paliderova, 2015).
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1.4 Zdravotné poistenie

Zivnostnik, ktory ziska Zivnostenské opravnenie, ma povinnost do 8 pracovnych dni
oznamit’ svojej zdravotnej poistovni zmenu a zacat’ platit odvody na zdravotné poistenie.
Zdravotné poistenie plati vo forme preddavkov, ktoré zdravotnd poistoviia zuctovava v
rocnom zuctovani poistného po skoncCeni kalendarneho roka, v ktorom vycisli skutocné
poistné a porovna ho so zaplatenymi preddavkami. Kladny rozdiel zdravotna poistovia vrati,
zaporny rozdiel musi Zivnostnik doplatit. Na rok 2017 je pre SZCO stanoveny minimalny
vymeriavaci zdklad vo vySke 50 % z priemernej mesacnej mzdy zamestnanca v hospodarstve
SR za kalendarny rok 2015, teda 50 % z 883 €, t. j. 441,50 €.

Sadzba poistného na zdravotné poistenie je pre SZCO vo vyske:
= 14 9% z vymeriavacieho zadkladu,
* 7 % z vymeriavacicho zakladu, ak ide 0 0sobu so zdravotnym postihnutim.

Tabulka 1: Minimalne odvody do ZP (SZCO) za rok 2017

Druh poistenia % Minimalny odvod v €
Zdravotné poistenie bez ZTP 14 61,81
Zdravotné poistenie so ZTP 7 30,90

Minimalny preddavok zivnostnika, ktory nie je zamestnancom ani poistencom §tatu, je
61,81 €. Minimalny preddavok Zzivnostnika so zdravotnym postihnutim, ktory nie je
zamestnancom ani poistencom $tatu, je 30,90 € (Paliderova, 2014).

1.5 Socialne poistenie

Zivnostnik nema vodi Socialnej poistovni oznamovaciu povinnost’, ktora suvisi so zadatim
podnikania alebo inej samostatne zarobkovej ¢innosti. Vznik povinnosti platit’ poistné sa
posudzuje k1. julu nasledujuceho kalendarneho roka, resp. k 1. oktobru nasledujiiceho
kalendarneho roka, ak mal Zivnostnik prediZent lehotu na podanie dafiového priznania.

Podl'a zakona o socidlnom poisteni musi byt’ Zivnostnik povinne poisteny az vtedy, ak jeho
zdanitel'ny hruby prijem z podnikania a z inej samostatne zarobkovej ¢innosti bol vyssi ako 50
% vSeobecného vymeriavacieho zakladu za rok 2015, ¢ize vyssi ako 50 % z 12-nasobku
priemerne] mesacnej mzdy v hospodarstve SR za rok 2015.

Od 1. jula 2017 do 30. juna 2018 je povinne poisteny kazdy zivnostnik, ak jeho hruby
prijem (zdanite'ny prijem) za rok 2016 bol vyssi ako 5298 €. Socialne poistenie, ktoré
zivnostnik plati, sa sklada z nasledujtcich poisteni:

= nemocenské poistenie,

= starobné poistenie,

= invalidné poistenie,

* poistné do rezervného fondu solidarity (Paliderova, 2014).

Tabulka 2: Minimdlne odvody do ZP (SZCO) za rok 2017

S Odvod poistného do SP
Druh poistenia % Minimélny v € | Maximalny v €
Nemocenské poistenie 4.4 19,42 271,96
Starobné poistenie 18 79,47 1112,58
Invalidné poistenie 6 26,49 370,86
Rezervny fond 4,75 20,97 293,59
Spolu 33,15 146,35 2 048,99
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2. Spolo¢nost’ s ru¢enim obmedzenym

Je to najrozSirenejSi typ kapitalovej spolocnosti pri podnikani stredného a mensSieho
rozsahu. Tato forma podnikania je oblibena pre zrozumite'ni pravnu uUpravu a vysoku
flexibilitu, ale aj relativne nizke naroky na kapital.

Spolo¢nost mdze zalozit' miniméalne 1 osoba a maximalne 50 spolo¢nikov. Rucenie
spolo¢nikov je obmedzené. Kazdy spolo¢nik ruci len do vysky nesplatené¢ho vkladu. Zakladné
imanie musi byt minimélne vo vyske 5000 €. Tvoria ho penazné a nepenazné vklady.
Spolocnost’ sa zakladd spoloenskou zmluvou alebo zakladateI'skou listinou, ak zaklada
spolo¢nost’ iba 1 spolo¢nik. Zakladatel'ska listina ma formu notarskeho zapisu. Podpisanim
spolocenskej zmluvy je s.r.o. zalozend a vzniké az po zapise do obchodného registra.

Pravnicka osoba pri zistovani zékladu dane uplatiiuje vzdy preukazatel'né danové vydavky.
Pausalne vydavky si uplatni len pri vydavkoch na:

= gspotrebované pohonné latky,

= obstaranie, technické zhodnotenie, opravy audrzanie majetku, ak je majetok

vyuzivany aj na osobnu spotrebu.

Kazda obchodnd spolocnost’ zapisand v obchodnom registri mad povinnost uctovat’
Vv stustave podvojného uctovnictva. Podvojné uctovnictvo sa vyznacuje:

*  podvojnymi zapismi,

= nezohl'adiiuje primarne danové hl'adisko,

» taziskovymi uU¢tovnymi zasadami je zasada pravdivého a verného zobrazenia

skutocnosti, bilan¢ny princip a akrudlny princip.

Knihy, ktoré je povinnad viest uctovna jednotka v ststave podvojného uUctovnictva, su
hlavnd kniha a dennik. Pri zisteni zdkladu dane vychadza pravnickd osoba z vysledku
hospodarenia, ktory vypocita ako rozdiel vynosov anakladov. Vysledok hospodarenia sa
roz€leni na vysledok hospodarenia z:

= hospodarskej Cinnosti,

* finan¢nej Cinnosti.

Dalej sa upravuje o pripocitatelné a odpogitatené polozky. Na konci uétovného obdobia
uctovnd jednotka vykond uctovnu zavierku, ¢ize vyhotovi stvahu, vykaz ziskov a strat
a poznamky, tvoriace uctovnu zavierku podla typu — vel'kostnej kategorie.

2.1 Komparacia zZivnostnika verzus s.r.o.

Na ilustraciu odvodov a povinnosti réznych typov podnikatelov uvedieme praktické
priklady.

Zivnostnik p. Marian ma Zivnost. V zdafiovacom obdobi 2016 mal zdanitelné prijmy
38 450 €. Prijmy neovplyviiujice zdklad dane (ZD) mal vo vySke 11 860 €. Vydavky
ovplyvitujuce zdklad dane mal vo vyske 24 770,90 €. Vydavky neovplyviiujuce zdklad dane
mal vo vyske 15594,10 €. Ciastkovy zaklad dane je vo vyske 13 679,10 €. Podnikal 11
mesiacov. Ma 2 deti, na ktoré si uplatioval danovy bonus, mesacne 21,41 € na 1 dieta. Jeho
manzelka sa stard o dieta vo veku do 3 rokov. Pobera materské — davka zo Socialnej
poistovne, ktord sa pocita za prijem manzelky. Uplatni si nezdanitel'nu ¢ast’ na daitovnika vo
vyske 3 803,33 a nezdanitelnti ¢ast’ na manzelku vo vyske 3 023,33 €.

2.2 Vypocet dane z prijmov fyzickych osob — preukazatel’né vydavky, danova evidencia

V tabul'ke 3 su vycislené jednotlivé druhy danovych a nedanovych prijmov a vydavkov
podrla peniazné¢ho dennika.
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Tabulka 3: \lypocet dane z prijmov FO v € — jednoduché uctovnictvo
Prijmy ovplyvitujuce zaklad dane Prijmy za vyrobky a sluzby 38 450,00
Zasoby 2 983,60
Sluzby 17 692,00
Vydavky ovplyviiujuce zaklad dane '(\)/Ij\(ljg dy do fondov 1 ggg:gé
Tvorba socialneho fondu 5,59
Ostatné vydavky 1 651,20
,. S , Osobny vklad podnikatel’a 5010,00
Prijmy neovplyviiujiice zéklad dane Prijem z priebeznej polozky 6 850,00
Nékup dlhodobého majetku 8560,00
Dan z prijmov 1,90
Vydavky neovplyviujice zaklad dane | Iny vydavok neovplyviiujaci
, 182,20
zaklad dane
Vydavok z priebeznej polozky | 6 850,00
Ciastkovy zaklad dane 13 679,10
Nezdanitel'na ¢ast’ na danovnika 3 803,33
Nezdanitel'na ¢ast’ na manzelku 3023,33
Zaklad dane 6 852,44
Dan 19 % 1 301,96
Danovy bonus 513,84
Danova povinnost’ 788,12

Pri vyc¢isl'ovani zdkladu dane na zadklade preukdzatelnych vydavkov sa moéZze Zivnostnik
rozhodnut, ¢i bude viest’ jednoduché uctovnictvo alebo danovu evidenciu. Zaklad dane bude
Vv obidvoch pripadoch uplne rovnaky a datiova povinnost’ je tiez 788,12 €. Zakladny rozdiel je
V tom, Ze pri vedeni daflovej evidencie sa Zivnostnik nepovazuje za ¢tovnu jednotku a nema

povinnost’ zostavovat’ uctovnu zavierku.

2.3 Vypocet dane z prijmov — pausilne vydavky

V danom priklade je zobrazeny vplyv zmeny pausalnych vydavkov zo 40 % na 60 % na
dan z prijmu fyzickych osob. Rozdiel na dani z prijmov je az 3 823,32 €. Pausalne vydavky za
rok 2016 su sice 40 %, ale maximalna ro¢na vyska, ktort si moze Zivnostnik uplatnit’, je iba
5 040 €, mesacne 420 €. Za zdanovacie obdobie roku 2017 si bude moct’ uplatnit’ az 20 000 €.

Tabulka 4: Vypocet dane z prijmov FO v € — pausalne vydav

Polozka Pausalne Pausalne
vydavky 40 % | vydavky 60 %
Zdanitelny prijem 38 450,00 38 450,00
Pausalne vydavky 4 620,00 20 000,00
Zaplatené odvody do ZP 600,60 600,60
Zaplatené odvody do SP 1161,90 1 161,90
Ciastkovy zéklad dane z prijmov 32 067,50 16 687,50
Nezdanitel'na ¢ast’ ZD na danovnika 403,08 3 803,33
Nezdanitel'na ¢ast’ ZD na manzelku 3 023,33 3023,33
Zéaklad dane 29 983,59 9 860,84
Dan 19 % 5 696,88 1 873,56
Danovy bonus 513,84 513,84
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| Dariové povinnost | 5 183,04 | 1359,72 |

Zmena pausalnych vydavkov sa nebude tykat’ iba dane z prijmov FO, ale aj odvodov do
Socialnej poistovne a prislusnej zdravotnej poistovne. V pripade, ze zivnostnik ma
zdaniteI'né prijmy vysSie ako 5298 € za zdanovacie obdobie 2016, od 1. jula 2017 sa stava
platitel'om socialneho poistenia do Socialnej poistovne.

Tabulka 5: Vplyv pausalnych vydavkov na odvody do ZP a SP (€)

Polozka Preukazatel'né Pausalne Pausalne
vydavky vydavky 40 % | vydavky 60 %
Ciastkovy zaklad dane 13 679,10 32 067,50 16 687,50
Zaplatené odvody 176250 176250 176250
Koeficient na vypocet VZ 1,486 1,486 1,486
Vymeriavaci zaklad 10 391,38 22 765,81 12 415,88
Mesacény vymeriavaci zaklad ZP 944,67 2 069,62 1128,71
Mesacny vymeriavaci zaklad SP 865,94 1 897,15 1 034,65
Suma mesacného poistenia ZP 132,25 289,74 158,02
Suma mesacného poistenia SP 287,05 628,90 342,98

Zvysenie pausalnych vydavkov na 60 % bude mat’ vplyv na zdravotné aj socialne poistenie.
Odvodové povinnost’ Zivnostnika sa znizi mesacne o 131,72 € do zdravotnej poistovne a
0 285,92 € aj do Sociélnej poistovne.

Ak Dby si uplatnil preukazatelné vydavky, vyska mesaéného poistenia do zdravotnej
poistovne by bola 132,25 € a do Sociélnej poistovne 287,05 €.

V tabul’ke 6 je vypocitand vyska nedoplatku z ro¢ného zic¢tovania zdravotného poistenia.

Tabulka 6: Rocné zuctovanie zdravotného poistenia (€)

Polozka Preukazatel'né Pausalne Pausalne
vydavky vydavky 40 % | vydavky 60 %
Ciastkovy zéaklad dane 13 679,10 32 067,50 16 687,50
Zaplatené odvody 1762,50 1762,50 176250
Koeficient na vypocet VZ 1,486 1,486 1,486
Vymeriavaci zaklad 10 391,38 22 765,81 12 415,88
Zdravotné poistenie (14%) 1 454,79 3187,21 1738,22
Zaplatené preddavky 600,60 600,60 600,60
Nedoplatok z ro¢ného zic¢tovania 854,19 2 586,61 1137,62

Grafické porovnanie odvodov je na grafe 1.
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Graf 1 Porovnanie odvodov fyzickej 0soby — podnikatela do Socidlnej a zdravotnej poistovne v €
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Pri ro¢nom ztc¢tovani v roku 2017 bude mat’ zivnostnik nedoplatok na zdravotnom poisteni
bez ohl'adu na to, ¢i pouZije preukazatelné vydavky alebo pausilne vydavky vo vySke 40 %
alebo 60 %. Najvyssi nedoplatok je v pripade 40 % pausalnych vydavkov, ato aZ vo vyske
2 586,61 €, najnizsi nedoplatok, ak by si preukazal skutoéne vydavky, bud’ v dafiovej
evidencii alebo vedenim jednoduchého uctovnictva.

Najvyssie odvody do Socialnej poistovne a zdravotnej poistovne zaplati zivnostnik pri 40
% pausalnych vydavkoch, t. j. mesacne vo vyske 918,64 €.

2.4 Vypocet dane z prijmov pravnickej osoby

Vsetky uctovné pripady boli zau¢tované v podvojnom uctovnictve. Pri vypocte zakladu
dane z prijmov vychadzame z vysledovky. Zaklad dane tvori suma vysledkov hospodarenia
Z hospodarskej a finan¢nej ¢innosti. Tento vysledok sa upravi o pripocitate'né a odpocitate'né

polozky v zmysle zakona o dani z prijmov.

Tabulka 7: Vypocet dane z prijmov PO — podvojné uctovnictvo

Spotrebované nakupy 2 382,00
, Sluzby 19 952,00
Naklady Osobné naklady 1 624,03
Dane a poplatky 86,25
Vynosy Trzby za vlastné vykony 43 450,00
VH z hospodarskej ¢innosti — zisk +19 405,00
Finanéné naklady 80,00
Finan¢né vynosy 10,00
VH z finan¢nej Cinnosti — Strata -70,00
VH za u¢tovné obdobie 19 335,72
Pripocitatel'né polozky 1 783,83
Odpocitatel'né polozky 10,00
Zaklad dane 21 109,55
Dan 22 % 4 644,10

Danova povinnost’ Uctovnej jednotky ako pravnickej osoby (s.r.o.) je 4 644,10 €. Na
porovnanie daiiovej povinnosti uvadzame graf 2.
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Graf 2 Porovnanie dariovej povinnosti fyzickej a pravnickej osoby

30000 29983,59
) 21 109,55
20000 +7
€ P 5 696,88 9 860,84
10000 + 1301,96 5 183, 1873,56
- 788,12 1359,72
0 + T - r
Preukazatelné 40 % pauiilne 60 % pauidlne Prawvnickad
wwdavky (FO)  wdavky (FO)  wydavky (FO) osoba
m 7iklad dane W Dan 19 % (22 %) Dafiova povinnost

Porovnanie dafovej povinnosti

Dan z prijmov FO je vo vyske 19 %, dai z prijmov PO je vo vyske 22 %. Kazda FO

(okrem dochodcov) ma narok na uplatnenie nezdanitel'nej Casti zékladu dane na danovnika, na
manzelku. Fyzicka osoba (Zivnostnik) ma narok na dafiovy bonus na diet’a, pravnicka osoba si
datlovy bonus nemdze uplatnit. Na uvedenom grafe mdézeme vidiet, Ze najvysSiu dan aj

vve

datlovll povinnost mé fyzickd osoba, ktora si uplatni preukézatelné vydavky pri vedeni
jednoduchého uctovnictva alebo daniovej evidencie. Daflova povinnost’ je vo vySke 788,12 €.
Zmenou pausalnych vydavkov od 1. januara 2017 zo 40 % na 60 % Sa vyrazne znizi vyska
dailovej povinnosti, t. j. az 0 3 823,32 €.
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Possibilities of Financial Statements Presentation
for Micro Accounting Entities in the Slovak Republic

Branislav Parajka’, Veronika Kiazkova?

Abstract

The aim of the paper is to explore possible approaches on presentation of financial statements
of smallest economic entities in the Slovak republic. Historically, financial accounting and
financial reporting has been standardized and prescribed by the government in the Slovak
republic in a very detailed way. After the introduction of size criteria of accounting entities
(micro, small, big) into the accounting legislation in the Slovak Republic in 2014 each entity is
obliged to choose the format of presentation of financial statements based on its size. The
difference between reporting as a micro accounting entity or as a small accounting entity is not
only the length of forms of general financial statements but also by the amount of information
provided. In our own research we try to analyze why certain number of micro accounting
entities choose the simplified model of presentation of their financial statements while some
report as a small accounting entity.

Key words

financial statements, financial reporting, size criteria

JEL Classification: M40, M41, G38

1. Introduction

Each accounting entity provide information for users by presentation of its financial
statements. Information are needed by various users for their decision making. In the Slovak
republic each accounting entity has to be categorized according its size into a specific group
with different type of general purpose financial statements, which has a prescribed form by the
government. Each type of financial statements can provide different amount of information
about accounting entity and its financial position, performance and changes in financial
position (Slosarova and Blahusiakova, 2017). Different framework of financial accounting
and reporting with the same data can affect outcome of financial analysis (Kubasc¢ikova and
Paksiova, 2015). Accounting system in the Slovak Republic is based on regulation by an Act
on Accounting and related legislative measures issued by the Ministry of Finance of the
Slovak Republic. According to the accounting legislation in the Slovak republic introduced in
2014, each accounting entity is obliged to be classified into one of three groups based on the
size criteria (total assets, net turnover, average number of employees) as follows:

e micro accounting entity,

e small accounting entity,

e Dbig accounting entity.

! Branislav Parajka, Ing., PhD., Department of Accounting and Auditing, Faculty of Economic
Informatics, University of Economics in Bratislava branislav.parajka@euba.sk

2 Veronika Ktazkova, Ing., PhD., Department of Accounting and Auditing, Faculty of Economic
Informatics, University of Economics in Bratislava veronika.knazkova@euba.sk
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For each size group is issued a separate set of form for annual financial statement and
different requirements are set by decrees of Ministry of Finance of the Slovak Republic.
Further details on different reporting formats were discussed in previous study by Parajka
(2016a). Classification of accounting entities according the size criteria has no effects on
transfer pricing (OndruSova, 2016).

According the Statistical Office of the SR, STATdat database, in 2014 there were 184 258
business legal entities (i.e. accounting entities since every business legal entity is obliged to
keep accounts) out of which 145 328 had less than 10 employees. The other size criteria for
micro accounting entity could not be tested via STATdat database, but, in our opinion,
approximately 80 % of small business will meet the turnover ceiling and total assets ceiling
to be classified as a micro accounting entity. According to the Register of Financial
Statements by Ministry of Finance of the Slovak Republic, which centralizes all collected data
from submitted financial statements and provide public access to those data, as of March 2016
a total of 180,230 financial statements of accounting period 2014 were submitted out of which
80,729 were financial statements of micro accounting entities. By comparing the estimated
number of accounting entities meeting the criteria to be recognized as a micro accounting
entity (estimated approximately 115,000 accounting entities) almost 30 % of accounting
entities choose an exception and reported as a small accounting entity. This article will further
discuss possible scenarios why some accounting entities did not choose briefer, more simple
reporting as a micro accounting entity.

2. Methodology and data

The decision if an accounting entity meeting criteria for recognition as a micro accounting
IS reporting as a micro accounting entity or as a small accounting entity is solely on the
accounting entity itself. The main method used in this paper is comparison based on the case
study of anonymised existing business accounting entities, from which one is providing
accounting services for over 20 clients and five accounting entities that are ether employing
in-house accountant or accounting and reporting is provided by the owner.

There are many factors that must considered for appropriate decision on format of
reporting. Accounting entity (or its management) must consider factor of time which will be
necessary for transformation of data for new type of reporting which include transformation of
previous year financial statements for the purpose of comparative information available — this
practice is not only required by accounting principles, but also legislation; transformation of
accounting policies because different (simplified) accounting policies apply for micro
accounting entity. We abstract from the fact of possible financial penalties in case of improper
accounting/reporting which may or may not occur during transformation of data for the first
time of adoption of reporting as a micro accounting entity. Separate study by Sumanova and
Juhaszova (2016) deals with various financial risks with business activities in the Slovak
Republic.

For further testing we formed following hypothesis Hio: "Preparation of financial
statements in a micro accounting entity format is cost-effective than preparation in a small
accounting entity format.” Alternative hypothesis, if Hio would be rejected is Hai:
"Preparation of financial statements in micro accounting entity format has no effect on cost-
efficiency.”

Considering that not all decisions are made on cost-efficiency model, we formed
hypothesis Hzo: "All involved parties have enough information on benefits by reporting as a
micro accounting entity." Alternatively, Ho: is that involved parties did not have enough
information on benefits by reporting as a micro accounting entity.
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For comparison of costs of administrative burden of reporting related with preparation and
presentation of financial statements can be used simple formula stated below:
G =C+6G @)

e C,—reporting costs,

e C;— costs of transformation of financial statements based on previous legislation,

e Cp—financial statements preparation costs.

The first step to calculate reporting costs is to estimate the value of variables from the
formula above. According to Drury (2015) it is necessary for all data to be in currency units.
For estimation of the value of variables we use data acquired from the accounting entity which
provide accounting services. Estimates are based on the billable hour rate of the consultant.

Estimates are stated in Table 1.
Table 1: Reporting costs - estimated values of variables

Variable Value in
Eur per unit

Ct 25,00

Cp 25,00

Source: authors

3. Results and discussion

The first step to test our hypothesis Hio is to calculate reporting costs for both reporting
formats according to the formula (1) above. Considering the fact that financial statements for
different group of accounting entity has a different length and requirements, time factor need
to be recognized as well. Our estimates, based on a survey data, are as follows: transformation
of data according to micro entity reporting requirements is estimated to 3 hours, time of
preparation of financial statements is estimated 1,5 hour for micro accounting entity's
financial statements and 4 hours per small accounting entity's financial statements. To avoid
impact of costs that exist only on the first year of adoption, we calculated costs for 2 periods.

In Table 2 we present final results of the case study.
Table 2: Reporting costs

Cr Variables in formula
>|>2;crr(r)1 accounting entity, €112.5 {Ct (25%3)+Cp (25%1,5)}
>I)g:icrrcr)vzi(icounting entity, €375 {Ct (25%0)+Cp (25*1,5)}
>S,E:r;;';tlrI]accounting entity, €100 {Ct (25%0)+Cp (25%4)}
jgi"ai‘icounﬁng entity, €100 {Ct (25%0)+Cp (25*4)}

Source: authors

To get correct cost-based results, we have to account at least for two year period, because
costs of transformation of financial statements based on previous legislation, based on the
nature of this variable, would affect results only in year n. Based on the presented results, we
can accept hypothesis Hio and say that preparation of financial statements in a micro
accounting entity format is cost-effective than preparation in small accounting entity format.
However this fact does not explain reason why some 30 % of accounting entities did not
choose the reporting format of micro accounting entity even though were entitled to do so.

For further evaluation we need to test Hyo if involved parties have enough information on
reporting as micro accounting entity. Our study is based on accounting entities which are
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entitled to be recognized as a micro accounting entity, out of which one entity is providing
accounting services for 20 clients and five entities, which has in-house accountant. Based on

our study we present results in Table 3.
Table 3: Benefit awareness of reporting as micro accounting entity

Reporting as a Total
micro accounting e.

Accounting/reporting x

. 3 20
provided by another party
In-house 3 5
accounting/reporting

*number of clients which showed interests in reporting format Source: authors

Discussing the result, we have to admit that benefit awareness of reporting as a micro
accounting entity (H20) was not confirmed. This result may be caused by outsourcing
accounting/reporting services by hiring a professional accounting company, which provide
full scale of accounting services at the clients' benefit. However, entity providing accounting
services choose format of micro accounting entity for all its clients — according their statement
there is no need to report in a longer, more complicated and time consuming format if briefer
and more simple format is available. This could intricate that if the accounting system is
prescribed in very complex and detailed way there is tendency to fulfill the minimal
requirements. However, previous accounting legislation had no exceptions or simplified rules
for small businesses.

The most time-consuming part of compiling a full set of financial statements of an
accounting entity is to prepare notes in accordance with national legislation. Differences in the
length and complexity of financial reporting was presented in previous study by Parajka
(2016Db). Initial introduction costs of transformation to accounting/reporting as a micro
accounting entity were not billed to the client, but both parties would benefit from this
decision. There are indications that not adopting a new reporting format by individual entities
may also be caused by boilerplate reporting of notes to the financial statements. Notes are
known to be the longest part of financial statement of small accounting entity and by
prescribed content due to its nature cannot be prepared by automated software in full, but
manual fulfillment is a necessity. A study by Tumpach and Mazikova and Kucekova (2015)
on legislative environment with very little or no inspection of presented data deals with this
topic.

4. Conclusions

Introduction of reporting based on size criteria of an accounting entity was welcomed by
accounting professionals and business owners. Almost 70 % of accounting entities meeting
the size criteria for recognition as a micro accounting entity adopted the new reporting format
in the first year of introduction even though an exception of reporting as a small accounting
entity — using the previous reporting format is possible. In this article we present our findings
that presentation of financial statements as a micro accounting entity is cost efficient. We also
address topic why certain number of accounting entities did not choose to present its financial
statements as a micro accounting entity though it is more advantageous in cost efficiency way,
could benefit from simplified accounting policies and provide less information for
competitors. In some cases it may be caused by unawareness of these benefits, in other
boilerplate reporting could be the answer.
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Searching for significant variables in the area of
company’s financial health prediction: A case study
in Slovakia

Ivana Podhorska', Maria Misankova?

Abstract

This paper is based on the searching for statistical significant variables which could have impact
on the financial health of company. We will start from the idea about the value of company’s
equity. The negative value of company’s equity will be indicate the company in bankrupt,
according to relevant legal standards. This difference will be act as independent variable.
Subsequently, we will try to find, based on the relevant literature, other variables from the area of
financial health assessment which could have statistical significant relationship with our
independent variable what is the main aim of this contribution. These variables will be operate as
explanatory variables. All statistical methods we will do in the statistical software XLSTAT. We
will work with the database of 11 483 companies from Slovak republic. This database will be
consist of financial statement of these companies in 2015.

Key words
prediction, financial health, financial ratios, Pearson correlation

JEL Classification: G3

1. Uvod

Vyznam predikcie bankrotu méa v ekonomickej literatire pomerne dlha historiu. Zavgren
(1985) uvadza, ze Beaver (1966) bol priekopnikom empirického vyskumu predikcie
podnikového zlyhania pomocou jednorozmerného modelu. Tento pristup mé svoje nedostatky,
ktoré spocivaji v nedostatku integracie roznych pomerovych ukazovatel'ov. Neskor boli Stadie
venované uvedenej problematike obohatené o odstranenie nedostatkov tohto pristupu v podobe
aplikacie viacrozmernej diskriminacnej analyzy.

Ako uvadza McKee a Lensberg (2002), predikcia bankrotu je hlavnou témou a dolezitou
oblastou vyskumov v Uc¢tovnictve a financiach uz od ¢€ias Altmanovych Studii z roku 1968,
ktory zaviedol pri predikcii viacrozmernt diskriminacnu analyzu. Predmetnej problematike sa
tak venovali aj Edmister (1972), Jones (1987) ¢i Dugan a Zavgren (1988), ktory sa odvolavaju
na zavery Beavera a tvrdia, ze “predikcia modze byt realizovand bez rozhodnutia, ale
rozhodnutie nemdze byt vykonané bez realizacie predikcie”.

Vyznam predikcie bankrotu moZeme uzavriet' konStatovanim Sunga a kol. (1999) a to, Ze
“bankrot podniku so sebou prindSa straty pre manazment, akcionirov, zamestnancov,
zakaznikov a inych, a spolu prinest vel'ké socidlne a ekonomické naklady pre $tat, a preto sa
presné a v€asné varovanie finanénych problémov stdva vel'mi ddlezité pre vSetky zucastnené
strany”’.

! Ing. Ivana Podhorska, PhD., University of Zilina, Faculty of Operation and Economics of Transport
and Communications, Department of Economics, Univerzitna 1, 010 26 Zilina, Slovak Republic.
ivana.podhorska@fpedas.uniza.sk
2 Ing. Maria MiSankova, PhD., University of Zilina, Faculty of Operation and Economics of Transport
and Communications, Department of Economics, Univerzitna 1, 010 26 Zilina, Slovak Republic.
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Otazkou vsak este vzdy zostava, ktoré premenné ¢i ukazovatele mozu byt implementované
do modelov predikcie bankrotu podniku. V odbornej literatire mozeme najst’ r6zne nazory
odbornikov na tito skuto¢nost’. V zasade plati, ¢o model, to rozdielne vstupné premenné. Nasou
snahou je tak odhalit’ potencidlne Statisticky vyznamné vztahy medzi vybranymi premennymi,
ktoré by mohli sluzit’ ako odrazovy mostik pre tvorbu komplexného modelu zameraného na
predikciu bankrotu podniku. Pri patrani po uvedenych vzt'ahoch sme sa rozhodli ist’ cestou tych
premennych, ktoré st v§eobecne uznavané ako premenné odrazajice finan¢né¢ zdravie podniku.
Ciel'om nasho prispevku je tak zvolit’ relevantné kritéria rozdel'ujuce podniky do skupiny
bankrotujtcich alebo prosperujucich podnikov. Néasledne sa tak pokusime v tychto skupinach
odhalit’ Statisticky vyznamny vztah medzi danymi rozhodujicimi kritériami a vybranymi
premennymi odrdzajicimi financné zdravie danych podnikov. Pri tvorbe nasho prispevku sa
nam podarilo vytvorit' zdkladni databazu podnikov obsahujicu Gétovné zavierky 11 483
podnikov podnikajicich na uzemi Slovenskej republiky v roku 2015. Data z predmetnej
databazy budu sluzit’ ako zédkladna vzorka pre dosiahnutie nami stanovenych ciel'ov.

2. Teoretické vychodiska rieSenej problematiky

Nasledujuca kapitola nasho prispevku bude venovana teoretickym vychodiskam rieSenej
problematiky. Ciel'om kapitoly bude upriamit’ pozornost’ na zdkladnt pravnu tpravu definujucu
podnik v upadku ¢i v krize, podla prislusného slovenského pravneho poriadku. Uvedené
skutocnosti ndm napokon posluzia ako vychodiskovy bod pre urcenie relevantnych
rozhodovacich kritérii pre zaradenie podnikov z naSej databazy do skupiny bankrotujicich
podnikov alebo prosperujtcich podnikov.

Podl'a zakona ¢. 7/2005 Z.z. o konkurze a restrukturalizacii a 0 zmene a doplneni niektorych
zékonov je podnik v Upadku, ak mé viac ako jedného veritela a hodnota jeho zavizkov
presahuje hodnotu jeho majetku (t.j. hodnota vlastného imania sa pohybuje v zédpornych
hodnotach). (Kliestik a Majerova, 2015)

Novela zakona ¢. 513/1991 Zb. Obchodny zakonnik v zneni neskorsich predpisov, ktora
nadobudla u¢innost’ k 1.1. 2016, uviedla do platnosti novy pojem tzv. ,,podniku Vv krize®.
Ukazovatel' finan¢nej samostatnosti, resp. pomer vlastného kapitalu a cudzieho kapitalu
v podniku, je jednym z rozhodujucich faktorov pri ur¢ovani podniku v krize. V roku 2016 sa
za podnik v krize, v stlade s predmetnou novelou, povazoval podnik, ktorého pomer vlastného
imania k zavazkom bol niz8i ako 4:100, t.j. hodnota koeficientu finan¢nej samostatnosti bola
nizsia ako 0,04. Pre rok 2017 predmetna novela stanovila prisnejsie pravidla na tento pomer,
a to na urovni 6:10 a pre rok 2018 na 8:10, pricom hodnota 0,08 sa ma povazovat’ za ustalent
hodnotu, ktora ma pretrvat’ aj do buducna. Podrl’a tejto novely sa v roku 2016 za podnik v krize
povazuje podnik, ktory ma hodnotu koeficientu finan¢nej samostatnosti mensiu ako 0,04. Preto
sme sa rozhodli pouzit’ hodnotu 0,04 ako rozhodujucu hodnotu aj pre rok 2015. (Valaskova
a Zvarikova, 2014)

3. Metodoldgia vypoctu

Tretia kapitola nasho prispevku je venovana metodologii vypoctu, tito sme rozdelili do troch
podkapitol, takpovediac troch zékladnych krokov. V prvej podkapitole sa budeme venovat’
tvorbe relevantnej databazy pre Gcely vypoctov. V druhej podkapitole jasne definujeme
rozhodujice kritérid pre zaradenie podnikov do skupiny bankrotujucich podnikov alebo
prosperujucich podnikov, a sucasne zvolime vstupné premenné v podobe premennych
podavajucich informacie o finanénom zdravi podnikov. V poslednej, tretej, podkapitole sa
zameriame na nacrtnutie metodologického postupu zvolenych Statistickych metod, ktoré sa
pokusime aplikovat pri snahe naplnit’ nami vytyceny ciel’ prispevku.
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3.1 Metodologia tvorby relevantnej databazy pre tcely vypoctov

Na to, aby sme mohli hladat Statisticky vyznamné vztahy a premenné pre tvorbu
predikéného modelu, potrebujeme v prvom rade zvolit’ vhodnu a dostatocnu vzorku, ktora bude
sluzit’ na dany ucel. Z uvedeného dévodu sme sa rozhodli pracovat’ s databazou slovenskych
podnikov, ktora pozostava z uc¢tovnych zavierok uc¢tovnych jednotieck podnikajucich na uzemi
Slovenskej republiky za rok 2015. Databazu sme ziskali na zaklade zaktiipeného pristupu do
databazy spolo¢nosti Finstat. Predmetnad databidza obsahuje Uctovné zéavierky uctovnych
jednotiek podnikajtcich na izemi Slovenskej republiky, pricom predmetom nasho zaujmu boli
uctovné zavierky uctovnych jednotiek podnikajucich v Slovenskej republike za rok 2015.

Pri tvorbe databazy sme si stanovili dve zdkladné podmienky a to, Ze budeme brat’ do uvahy
iba podniku so sukromnym tuzemskym vlastnictvom a pravnou formou akciovej spolo¢nosti
alebo spolocnosti s ru¢enym obmedzenym. Tieto podmienky sme si stanovili z toho dévodu,
aby nedoslo k skresleniu vysledkov z titulu porovnavania typov podnikov, ktoré sa riadia inymi
zakonmi, postupmi uctovania a pravidlami, ¢im by doslo k porovnavaniu podnikov, ktoré st
Z ekonomického hl'adiska neporovnatelné.

Nami vytvorena databaza pozostava z ctovnych zavierok 11 483 podnikov podnikajucich
v Slovenskej republike v roku 2015. Predmetnt databazu tak tvori 11 483 podnikov, ktorych
typ vlastnictva spadd do kategdrie sukromné tuzemské a sucasne maju pravnu formu
spolocnosti s ru¢enim obmedzenym alebo akciovej spolo¢nosti.

3.2 Rozhodujtce kritéria a vstupné premenné

Pri tvorbe kritérii, sluziacich ako rozhodujuce pre zaradenie podnikov z databazy do skupiny
bankrotujiicich podnikov alebo prosperujicich podnikov, sme sa rozhodli ist cestou
prislusnych pravnych predpisov, platnych na uzemi SR, ktoré sme uviedli v teoretickej Casti
nasho prispevku. Stanovili sme tak dve zakladné kritérid, z ktorych prvé sa vztahuje na zdkon
0 konkurze a restrukturalizacii, t.j. podnik v ipadku a druhé na novelu obchodného zakonnika,
t.j. podnik v krize. Uvedené podmienky st znazornené v nasledujucich rovniciach ¢. 1 a 2.

VK <0 podnik v upadku Q)
VK .
— < 0,04 odnik v krize 2
< p @

Nasledujtca tabulka €. 1 zachytava prehl'adné usporiadanie rozhodovacich kritérii a nasledné
zaradenie podniku do skupiny bankrotujicich podnikov alebo prosperujticich podnikov podla
vysledkov dosiahnutych v jednotlivych kritériach.

Tabulka 1: Rozhodujuce kritéria

Podnik v tipadku Podnik v krize Bankrotujuci podnik Prosperujici podnik
ano ano ano nie
nie ano ano nie
nie nie nie ano

Podmienkami a kritériami uvedenymi v tabulke ¢. 1 sme sa riadili pri zarad’'ovani podnikov
Z nasej databazy do dvoch zakladnych skupin. Pre naSu d’alSiu pracu zohrava vyznamnu tlohu
samotny rozdiel medzi hodnotou vlastného kapitalu a cudzieho kapitalu podniku, tak ako tomu
je pri definovani podniku v upadku. Predmetna hodnota, sliziaca ako zékladné kritérium pre
rozhodnutie 0 bankrotujucom podniku, bude nasledne sluzit' ako zakladna vysvetlujica
premenna pre hl'adanie Statisticky vyznamnych vzt'ahov medzi premennymi.

Nasledne sme mohli pristapit’ k definovaniu vstupnych premennych z oblasti hodnotenia
finan¢ného zdravia podniku, ktoré by mohli byt Statisticky vyznamné pre tvorbu komplexného
predikéného modelu. To znamena, odhalit’ také premenné, ktory maji dokazateI'ne Statisticky
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vyznamny vztah snaSou zakladnou vysvetlujicou premennou, v podobe rozhodujiceho
kritéria, a to rozdielom medzi vlastnym kapitalom a cudzim kapitadlom podniku. Na zaklade
Stidia odbornej domécej, ale najméd zahrani¢nej literatary sme zvolili 8 potencidlne
relevantnych premennych, ich vol'bou sa zaoberali aj Svabova a Kral, 2016; Svabova a Durica,
2016 ¢i Siekelova akol., 2017, tieto uvadzame v nasledujticej tabulke ¢. 2. V tabulke
uvadzame premenné, spolu so sposobom ich kvantifikacie v celej databaze naSich 11 483
podnikov.

Tabulka 2: Vstupné premenné

Premenna Oznacenie Kvantifikacia
Likvidita I. stupna L1 finan¢né ucty/kratkodobé cudzie zdroje
Doba thrady zavizkov DUZ (zavazky z obchodného styku/ndklady)*365
Rentabilita vlastného kapitalu ROE Cisty zisk/vlastny kapital
Cisty zisk Cz hodnota ¢istého zisku z vykazu ziskov a strat
Pocet rokov na trhu PR hodnota z databazy
Trhovy podiel TP trzby podniku/trzby v odvetvi
Doba splatnosti pohl'adavok DSP (pohladavky z obchodného styku/trzby)*365
Pomer I}erozd§leneho zisku SD nerozdeleny zisk/celkové aktiva
Kk celkovym aktivam

3.3 Metodologia aplikovanej testovacej Statistiky

V nasledujticej podkapitole sa budeme venovat’ metodologickému postupu zvolenych
Statistickych metdd. V prvom rade je pre nas nevyhnutné odstranit’ zo ziskanych vysledkov tzv.
extrémne hodnoty, ktoré by mohli neimerne skreslit’ vysledky Statistického skiimania. Na
odhalenie vyznamnych vztahov medzi zvolenou zakladnou premennou v podobe rozdielu
medzi vlastnym a cudzim kapitadlom podniku a zvolenymi vstupnymi premennymi z oblasti
hodnotenia finanéného zdravia podniku, sme sa rozhodli pouzit’ test vyznamnosti Pearsonovho
korela¢ného koeficientu.

Extrémne hodnoty sa tiez zvyknu oznacovat’ ako odl'ahlé hodnoty alebo anglickym vyrazom
outliers. Za extrémne hodnoty povaZzujeme vyberové hodnoty, ktoré maji ndpadni odchylku
od ostatnych hodno6t, ¢o znaci, Ze do siiboru zrejme nepatria. Pre potreby nasho prispevku sme
sa rozhodli vyuzit' Grubbsov test extrémnych hodnét. (Markechova a kol., 2011) Formulovat’
budeme nasledujicu nulovu a alternativnu hypotézu:

Ho: vyberovy subor neobsahuje extrémne hodnoty

Hai: vyberovy subor obsahuje aspon jednu extrémnu hodnotu

Rozhodnutie o prijati alebo zamietnuti jednotlivych hypotéz sme sa rozhodli uskutocnit’ na
zéklade porovnania obojstranne formulovanej p-value so stanovenou hladinou vyznamnosti.
Ak je hodnota p-value nizsia ako hladina vyznamnosti zamietame hypotézu o neexistencii
extrémnych hodnot v subore. Hladinu vyznamnosti sme stanovili na a = 0,05. Grubbsov test
extrémnych hodnot budeme robit’ v Statistickom programe XLSTAT v sekcii Testing for
outliers/Grubbs test for outliers postupne pre vsetky zvolené vstupné premenné.

Existenciu linearity medzi premennymi sa pokusime odhalit’ prostrednictvom pouZitia
Pearsonovho korelaéného koeficientu, ktory predstavuje najpouzivanejsi typ korelaéného
koeficientu a pouziva sa, ak st premenné meratel'né, na intervalovej urovni, €o je aj nas pripad.
(Rimarc¢ik, 2007) Po zostaveni korelatnej matice za pomoci kalkulacie Pearsonovho
korela¢ného koeficientu budeme testovat’ hypotézu o vyznamnosti koeficienta korelacie, t.j.
signifikantni zévislost medzi premennymi podl'a nasledujicej obojstranne formulovanej
nulovej a alternativnej hypotézy:

Ho: » = 0 vztah medzi premennymi nie je Statisticky vyznamny
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Hi: r # 0 vztah medzi premennymi je Statisticky vyznamny

Rozhodnutie o prijati alebo zamietnuti jednotlivych hypotéz sme sa rozhodli uskuto¢nit’ na
zaklade porovnania p-value so stanovenou hladinou vyznamnosti. Ak je hodnota p-value nizsia
ako hladina vyznamnosti, zamietame hypotézu o neexistencii signifikantného vzt'ahu medzi
premennymi. Hladinu vyznamnosti sme stanovili na o = 0,05. Existenciu linedrneho vztahu
medzi premennymi budeme skumat za pomoci vyuzitia programu XLSTAT v sekcii
Correlation/Association tests/Correlation tests.

4. Vysledky

Kapitola ¢. 4 je venovana vysledkom nasej prace. V nadviznosti na predchadzajtcu kapitolu
venovane] metodologickému postupu, sme v prvom rade kvantifikovali dve rozhodujice
kritérid v celej naSej databaze 11 483 podnikov. Nasledne sme na zdklade vysledkov tychto
kritérii zaradili podniky do jednej z dvoch moznych skupin a to bud’ bankrotujice podniky
alebo prosperujice podniky. Tabulka €. 3 zachytdva naértnutie naSich vysledkov v podnikoch
Z nasej databazy.

Tabulka 3: Vysledky rozhodovacich kritérii a vstupnych premennych v databdze

1. 2. )

kritérium | kritérium premenne

(VK <0) | (VKICK) | Banke | Pros L1 | DUZ |ROE| ¢z |PR TP DSP | SD
[€] <0,04

107768 0,33 nie | ano | 0,64 | 9,47 | 0,80 | 5385 | 10 | 0,000001543 | 20,17 | 1,58
966980 2,47 nie | ano | 0,70 | 10,26 | 0,58 | 5022 | 11 | 0,000002433 | 12,43 | 0,26
167934 3,05 nie | ano | 0,46 | 7,63 | 0,53 | 4026 | 11 | 0,000002681 | 28,43 | 0,59
15152 -0,94 ano | nie | 0,32 | 4329 | 0,22 | 2247 | 7 | 0,000002692 | 101,28 | 0,89
8049 -0,39 ano | nie | 0,21 | 12,46 | 0,85 | 2656 | 22 | 0,000004798 | 37,18 | 0,03
14800 6,94 nie | ano | 0,23 | 54,66 | 0,29 | 3448 | 7 | 0,000006163 | 6,07 | 1,25
79821 0,002 nie | ano | 0,52 | 1,87 | 0,63 | 11965 | 10 | 0,000009878 | 40,67 | 0,28
47234 0,20 nie | ano | 0,50 | 39,67 | 0,77 | 3857 | 7 | 0,000010220 | 100,06 | 0,57
245428 0,13 nie | ano | 0,37 | 10,19 | 0,73 | 3804 | 12 | 0,000011764 | 22,45 | 0,02

Pri kvantifikéacii rozhodovacich kritérii sme vSak narazili na prvé problémy. Niektoré zo
zvolenych premennych sme neboli schopni vypocitat’ vo vSetkych podnikoch, vzhl'adom na to,
ze tieto podniky nedisponovali potrebnymi informaciami. Takéto podniky sme z databazy
a z dalsich vypoctov tak museli vylucit, celkovo sme tak vylucili 972 podnikov. Databaza sa
tak zredukovala z poc¢tu 11 483 podnikov na 10511 podnikov. Z kone¢ného poctu 10 511
podnikov sme na zaklade zvolenych rozhodovacich kritérii zaradili do skupiny prosperujticich
podnikov 8 498 podnikov a do skupiny bankrotujucich 2 013 podnikov.

V d’alSom kroku sme sa venovali odstraneniu extrémnych hodndt z databazy 10 511
podnikov. Ako sme uviedli v metodoldgii nasho prispevku, existenciu extrémnych hodndt sme
testovali Grubbsovym testom extrémnych hodndt v Statistickom programe XLSTAT.
V nasledujtcej tabul’ke ¢. 4 uvadzame jednotlivé premenné a pocet hodnét, ktoré test odhalil
ako extrémne. Tieto hodnoty, resp. podniky sme z d’alSich vypoctov odstranili, aby tak nedoslo
k skresleniu vztahov, ktoré sa pokusame odhalit’.
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Tabulka ¢. 4 Vysledky Grubbsovho testu extrémnych hodnot

premenna pocet vyradenych podnikov

L1 40

DUZ 11

ROE 30

Cz 98

PR 374

TP 125

DSP 39

SD 108

pocet vyradenych podnikov 825

Na zaklade vysledkov Grubbsovho testu extrémnych hodndt sme celkovo z databazy
odstranili 825 podnikov. Databaza sa tak zredukovala z poctu 10 511 podnikov na 9 686
podnikov. Z kone¢ného poctu 9 686 podnikov tak napokon v skupine prosperujicich podnikov
zostalo 7 968 podnikov a v skupine bankrotujucich podnikov 1 718 podnikov.

Vzhl'adom na to, Zze sa nam podarilo vytvorit’ pomerne vel’kt databazu podnikov, v ktorej sa
nam podarilo kvantifikovat' potrebné vstupné premenné, a sicasne odstranit’ podnikov pri
ktorych sme niektoré premenné nevedeli kvantifikovat’ a extrémne hodnoty, méZeme pristapit’
k Statistickému testovaniu vztahov medzi zvolenymi premennymi na zaklade testu
vyznamnosti Pearsonovho korelacného koeficientu. Testovanie vyznamnosti vztahov sme
uskutocnili v kazdej skupine podnikov samostatne. Opakovane sme na zvolenej hladine
vyznamnosti a = 0,05 testovali hypotézu o tom, ¢i existuje Statisticky vyznamny vzt'ah medzi
zakladnou premennou (rozdiel medzi vlastnym a cudzim kapitalom podniku) a zvolenou
premennou z oblasti hodnotenia finanéného zdravia podniku. Tento proces sme opakovali pre
vSetky zvolené premenné. Nasledujuca tabulka ¢. 5 zachytava vysledky testovacej Statistiky
Vv skupine prosperujicich podnikov.

Tabulka 5: Vysledky Statistického testovania V skupine prosperujicich podnikov

premenna
L1 DUZ ROE CZ PR TP DSP SD
-value
p('[WO- 0,039 0,802 0,872 <0,0001 | <0,0001 | <0,0001 0,206 0,289
tailed)
alpha 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
. nezamieta | nezamieta zamieta . . nezamieta .
Ho zamieta sa sa sa sa zamieta sa | zamieta sa sa nezamieta sa
H nezamieta . . nezamieta | nezamieta | nezamieta . .
1 sa zamieta sa | zamieta sa sa sa sa zamieta sa zamieta sa

Na zéklade vysledkov v tabulke ¢. 5 sme dospeli k zédveru, Ze v skupine prosperujticich
podnikov sa ako $tatisticky vyznamné preukéazali premenné L1, CZ, PR a TP. Z uvedeného
vyplyva, ze tieto Styri premenné by bolo vhodné zakomponovat’ do tvorby predik¢ného modelu.
V naSom prispevku sme sa vSak rozhodli uskuto¢nit’ testovanie predmetnych vztahov
i v skupine bankrotujucich podnikov, pri¢om predpokladame, Ze podobné vysledky by mohli
sluzit’ ako utvrdenie sa v relevantnosti zvolenych premennych. Nasledujtca tabul’ka €. 6 tak
zachytava vysledky testovacej Statistiky v skupine bankrotujacich podnikov.

697



11" International Scientific Conference on Financial Management of Firms and Financial Institutions ~ Ostrava

VSB-TU of Ostrava, Faculty of Economics, Department of Finance 6t — 7t September 2017
Tabulka 6: Vysledky statistického testovania v skupine bankrotujucich podnikov
premenna
L1 DUZ ROE CZ PR TP DSP SD
p-value
(two- 0,024 0,107 0,844 < 0,0001 0,001 0,001 0,540 0,751
tailed)
alpha 0,05 0,05 0,05 0,05 0,05 0,05 0,05 0,05
. nezamieta | nezamieta | zamieta : : nezamieta -
Ho zamieta sa zamieta sa | zamieta sa nezamieta sa
sa sa sa sa
nezamieta . . nezamieta | nezamieta | nezamieta . .
H: zamieta sa | zamieta sa zamietasa | zamietasa
sa sa sa sa

Na zaklade vysledkov z tabulky €. 6 konStatujeme, Ze v skupine bankrotujtcich podnikov sa
nam podarilo preukazat vyznamnych vztah premennych L1, CZ, PR a TP voéi zékladnej
premennej v podobe rozdielu medzi vlastnym a cudzim kapitalom podniku, ktory sluzil ako
zékladné rozhodovacie kritérium o bankrotujucom alebo prosperujucom podniku.

5. Zaver

Ciel'om nésho prispevku bolo tak zvolit’ relevantné kritéria rozdel'ujiice podniky do skupiny
bankrotujtcich alebo prosperujucich podnikov. Nasledne sa pokusit’ v tychto skupinach odhalit
Statisticky vyznamny vzt'ah medzi danymi rozhodujucimi kritériami a vybranymi premennymi
odrazajucimi financné zdravie danych podnikov. Potrebné Statistické testovania sme
uskutocnili v Statistickom programe XLSTAT pri¢om sme pracovali s databazou obsahujicou
uctovné zavierky 11 483 podnikov za rok 2015. Na zéklade naSich vypoctov sme dospeli
k zaveru, ze Styri premenné preukazali Statisticky vyznamny vzt'ah vo¢i rozhodnutiu o bankrote
alebo prosperite podniku. Konkrétne ide o premenné likvidita 1. stupiia, Cisty zisk, pocet rokov
na trhu atrhovy podiel podniku. Uvedené vztahy sa nam potvrdili v oboch testovanych
skupinach podnikov. V zavere tak konStatujeme, ze by bolo Ziaduce zakomponovat’ uvedené
premenné do tvorby komplexného predikéného modelu pre podmienky Slovenskej republiky.
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Multi-criteria fuzzy modelling in the issue of portfolio
selection

Ewa Po$piech?

Abstract

Portfolio selection can be treated as a multi-criteria problem. The multiplicity of characteristics,
on which the assessment of quoted companies is based, justifies such approach. The choice of
characteristics which constitute the evaluation criteria may significantly affect the results.
Moreover, the application of multi-criteria methods in supporting the investment decision-
making is associated with other, more or less subjective decisions and ambiguous assessments
which affect the results as well. Therefore, in the article, elements of fuzzy modelling
(concerning the criteria weights) in portfolio selection will be applied.

Key words

TOPSIS method, multi-criteria fuzzy modelling, investment decision making, portfolio
selection

JEL Classification: C44, C61, G11

1. Introduction

Investing requires knowledge and experience. Many decisions made in the process of
investing are based on the formal and substantive considerations based on a methodical
approach. For example, when investing in shares one can support a variety of tools, such as
fundamental analysis, technical analysis, portfolio analysis and other. Proponents of
fundamental analysis, assessing a company in which it would be useful to place the capital,
base their opinions mainly on different indicators that describe the economic and financial
condition of a company. In these analyses, one can also use the values of return rate and
standard deviation of the return rate that represent the profit and the risk of shares of given
company. Due to the multiplicity of indicators used, an indication of the companies which
combine the best properties is not easy — in fact, very often included indicators give
inconsistent information. Therefore, it is advisable to take a methodical approach to the
problem. Multi-criteria methods give such a possibility. They allow you to put the variants in
order through the prism of many characteristics. The application of multi-criteria methods in
supporting the investment decision-making is associated with many, more or less subjective
decisions and ambiguous assessments. The assessment criteria of the companies are selected,
and to each of the criteria weights are assigned. Often, they are evaluated basing on subjective
reviews on the basis of experience of the decision maker, although you can also rely on some
experts suggestions. The weight can be specified as one value — suggested value is developed,
for example, by a group of experts. It can also be given certain ranges of weight values
indicating the smallest and the largest possible value of the weight of the criterion. The
assessment of the weight is then ambiguous, you can regard therefore the weight values as
fuzzy numbers.

! Ewa Pospiech, Eng., Ph.D., University of Economics in Katowice, posp@ue.katowice.pl.
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The aim of the article is to compare the results of the grouping selected listed companies
and the assessment of the portfolios profits obtained on the basis of this groups, which was
carried out using TOPSIS method (Po$piech, 2017; Po$piech and Mastalerz-Kodzis, 2015;
Pospiech and Mastalerz-Kodzis, 2016), taking into account the differentiated approaches for
criteria. The verified hypothesis is that the proposed fuzzy approach may significantly
positively influence on the results of the grouping which is the basis for portfolio selection.

2. Multi-criteria TOPSIS method

In the TOPSIS method selected variants are compared with some reference points (ideal
and anti-ideal ones). This comparison allows to put the variants in order — the closer to the
ideal point and farther from the anti-ideal point the variant is, the higher in the ranking the
variant is (Jahanshahloo, Hosseinzadeh Lotfi and 1zadikhah, 2006; Lai, Liu and Hwang, 1994;
Trzaskalik, 2006; Trzaskalik, 2014).

The following markings were assumed: m — the number of variants, n — the number of

criteria, a’ — evaluation of variant i relative to the criterion k. The basis for discussion is the
matrix X =[X, ], of the following elements:

Xy = ———= (1)

fori=1,2,...mk=1,2,....n.

In the next stage of the procedure the weighted normalised matrix of the following
elements is constructed Z =[w, X, ]=[v, ], where wy, k=1, 2, ..., n, are the weights assigned
to the criteria. In order to compare the normalised assessments of the variants the weighted
points (solutions) are determined: the ideal one v, and the anti-ideal one v, . The following

formulas were used:

max v, when k is maximised

vy =4 ! o (2)
min v, when kis minimised
max v, when Kk is minimised

vy =4 ! . ©)
min v, when K is maximised

other symbol as in the above. The distances between the variants and the points v, and v,
respectively, are marked with the appropriate symbols: d,” oraz d; . They can be calculated
with the use of Euclidean distance (formulas (4)—(5)):

n

dr = Y -vif . i=1,2,...m, 4)
k=1
dr = Z(vik —vk‘)2 ,i=1,2,...,m. (5)
k=1
Indicator Si, i = 1, 2, ..., m, based on which is built the ranking, takes the values in the
range [0, 1] and is expressed by the formula:
S, = d ,i=1,2,...,m. (6)
d”+d;
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The higher the value of the indicator is, the higher position in the statement the variant
takes.

In the article, in addition to the standard version of TOPSIS method in which the weighted
normalised decision matrix Z=[w, X, ], k=1, 2, ..., n, is used, has also been taken up a case

in which the weights are expressed as the following triangular fuzzy numbers: (I,,m,,u,),

where: Ik — the smallest value of the weight, ux — the largest value of the weight, mx — the most

appropriate value of the weight, and there is ka =1. Elements of the matrix Z, will be the
k=1

following triangular fuzzy numbers:

Z=[( X, mX,,ux), k=12, ..n, (7
while further analysis uses a matrix Z = [z, 1, k=1,2, ..., n, whose elements by using one of
the defuzzification method (Centre of Gravity method), are as follows (Trzaskalik, 2014):

5 Ik)/zik—i—rnk)}zik—"_uk)’zik
ik = 3

(8)

3. Empirical analysis

The analyses included listed companies which were part of the WIG20 index in June 2017.
The period of the study were the years from 2014 to 2016 (for the indicators that were the
evaluation criteria of the companies). As the criteria we have selected the following indicators
(Leszczynski, 2004; Luniewska and Tarczynski, 2006; Tarczynski, 2001; Tarczynski, 2002):

e return of assets ROA (net income/average total assets) — criterion 1,
e return of equity ROE (net income/shareholder equity) — criterion 2,
e P/BV indicator (price-book value) — criterion 3,

e earnings per share — criterion 4.

It was found that each of these indicators is stimulant, so each of the adopted criteria will
be maximised. In addition, some estimates of weights were determined and the following
three variants were examined:

1. The values ranges of the weights of considered criteria were defined — the estimate
weights were presented as the following inequalities:
02<w <04015<w,<0.35 025<w,<04,01<w, <0.25.
In order to obtain a vector of weights the following goal programming problem has
been applied:
f(w)=w, +w, +w, +w, =1
0.2<w, <04, 0.15<w, <0.35,
0.25<w, <04, 0.1<w,<0.25.
Function f(w) is the objective function (the objective is one point). Solution of the goal
programming problem adopted the form (variant I):
w, = (0.2(3), 0.35, 0.28(3), 0.1(3)) .
2. Arbitrarily (as a result of some experts suggestions) the following values of criteria
weights were specified, satisfying the inequalities referred to in variant I (variant I1):
w, = 0.25, w, =0.3, w, =0.3, w, = 0.15.
3. The weights of the criteria, having regard to the previous inequalities and arbitrarily
given values, were expressed as triangular fuzzy numbers as: w, = (0.2, 0.25,0.4),

W, = (0.15,0.3,0.35), W, =(0.25,0.3,0.4), W, =(0.1,0.15,0.25), where the first
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value is the lowest possible weight for a given criterion, the second value as the most
suggested weight, while the third one as the highest possible weight value (variant I11).
The results of sorting out the companies obtained by the multi-criteria procedure (TOPSIS

method) taking into account the tree variants are listed in table 1.

Table 1: The values of S; indicator and rankings for individual variants

Company Variant | . Variant 11 . Variant I11 .
Si Ranking Si Ranking Si Ranking
ALR 0.489 10 0.456 11 0.430 12
ACP 0.471 13 0.447 13 0.432 11
BZW 0.520 5 0.487 5 0.462 6
CCC 0.779 2 0.749 2 0.732 2
CPS 0.495 9 0.469 9 0.452 7
ENG 0.485 12 0.460 10 0.445 10
EUR 0.633 3 0.601 3 0.575 3
JSW 0.020 20 0.022 20 0.022 20
KGH 0.205 19 0.189 19 0.175 19
LTS 0.340 18 0.322 18 0.310 18
LPP 0.810 1 0.818 1 0.823 1
MBK 0.504 7 0.472 7 0.447 8
OPL 0.341 17 0.323 17 0.310 17
PEO 0.504 8 0.471 8 0.447 9
PGE 0.421 15 0.400 15 0.388 15
PGN 0.505 6 0.483 6 0.471 5
PKN 0.436 14 0.415 14 0.401 14
PKO 0.486 11 0.453 12 0.428 13
PZU 0.585 4 0.545 4 0.513 4
TPE 0.372 16 0.352 16 0.339 16

The analysis of the results shows little differentiation of rankings obtained with applied
approaches. The Spearman’s rank correlation coefficients were at a level not lower than 0.982,
and the difference of the positions in the rankings amounted to a maximum of two. Most
strongly correlated are rankings of variant | and Il (0.995), in situation where the weights were
non-fuzzy. The following companies: LPP, CCC, EUR and PZU in every ranking occupied
the highest places. The BZW and PGN companies took, depending on the approach, fifth or
sixth place. The companies which took places from 14 to 20, in each of the variants, were the

same and were in the same positions.

Obtained rankings have enabled to determine several and more than ten element sets (sets
of companies which occupied the highest places in the rankings) — these sets formed the basis
for portfolio selection. Considerations have been limited to sets containing from seven to

twelve listed companies. The results of the grouping contains table 2.
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Table 2: The results of grouping companies according to the variants

No. Variant/Number of Subsets of companies
companies
1 Variant I/1l — 7 companies CCC, LPP, EUR, PZU, PGN, BZW, MBK
2 Variant 11 — 7 companies CCC, LPP, EUR, PZU, BZW, PGN, CPS
3 Variant I/1l — 8 companies CCC, LPP, EUR, PZU, PGN, BZW, MBK, PEO
4 Variant I11 — 8 companies CCC, LPP, EUR, PZU, BZW, PGN, CPS, MBK
5 Variant | — 10 companies CCC, LPP, EUR, PZU, BZW, PGN, CPS, MBK, PEO, ALR
6 Variant 11/111 - 10 CCC, LPP, EUR, PZU, PGN, BZW, MBK, PEO, CPS, ENG
companies
7 Variant | — 11 companies CCC, LPP, EUR, PZU, BZW, PGN, CPS, MBK, PEO, ALR, PKO
8 Variant Il — 11 companies CCC, LPP, EUR, PZU, PGN, BZW, MBK, PEO, CPS, ENG, ALR
9 Variant 111 — 11 companies CCC, LPP, EUR, PZU, PGN, BZW, MBK, PEO, CPS, ENG, ACP
10 | Variant I/l — 12 companies | CCC, LPP, EUR, PZU, BZW, PGN, CPS, MBK, PEO, ALR, PKO, ENG
11 | Variant 1l — 12 companies | CCC, LPP, EUR, PZU, PGN, BZW, MBK, PEO, CPS, ENG, ACP, ALR

Due to the strong correlation of the rankings, the results of the grouping are very similar.
The sets consisting of seven elements for the variant | and Il were identical but compared to
the variant 11, the sets differ (one company is different). In the case of sets consisting of eight
elements, there is a similar situation — identical sets for variants | and Il, only one other
company compared to the variant Ill. Sets consisting of nine elements were identical in each
case, and for sets of ten companies considerations according to variant Il and 111 gave the same
results, and a set obtained on the basis of variant | was different compared to the other two
variants (the difference of one company). Each of the variants generated another set of eleven
elements — they differ by at most two companies. In turn, the variants | and Il have given
identical sets of twelve elements, and the difference between the set of the variant Il and
variants I/1l is one company. You will notice that the first two variants more often than fuzzy
option Il indicate the same set which is the basis of portfolio selection.

The received sets are used as a basis for portfolio selection based on classic Markowitz
approach. The study does not include the set of nine elements due to the identical companies
in each of the variants. In order to designate the Markowitz classic portfolios the following
optimization problem was considered:

| |
S2= Z;Z;xixj cov(x;, X;) — min
i=1 j=
R, >R,

>x =1 9)

i=1
X, <0.3 i=1..1
X, >0, i=1..1
where:
S; — portfolio variance,
Xi, Xj — shares of i and j shares in the portfolio,
cov(xi, Xj) — the covariance between i and j shares,
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Rp — the rate of return of the portfolio,
Ro — the value of the rate of return on the portfolio required by the decision maker,

which minimise the risk of the portfolio (average rate of return of included shares
was adopted),
| — the multiplicity of the set from which the portfolio was selected, | = 7, 8, 10, 11, 12.

Eleven portfolios were compared (the numbers in the first column of the table 2 show the
number of the portfolio). Their structure, together with the risk which was measured by the
standard deviation of the rate of return in the portfolio, are shown in table 3.

Table 3: The structure of Markowitz portfolios

Co. P1 P2 P3 P4 P6 P7 P8 P9 P10 P11
ALR x x x x 0.030 0.022 | 0.017 x 0.160 | 0.160
ACP X X X X X X 0.3 X 0.127
Bzw - 0.043 - - 0.057 - - - 0.127 | 0.044
CCC | 0.141 | 0.180 | 0.184 | 0.102 | 0.114 | 0.104 | 0.105 | 0.102 | 0.098 | 0.044 | 0.039
CPS x 0.189 X 0.172 | 0.177 | 0.225 | 0.231 | 0.223 | 0.162 | 0.039 | 0.048
ENG X X X X 0.047 X 0.045 | 0.027 | 0.048 | 0.043
EUR | 0.036 | 0.136 | 0.047 - 0.104 | 0.097 | 0.105 | 0.099 | 0.071 | 0.043 | 0.056
LPP 0.3 0.3 - 0.3 0.045 | 0.041 | 0.041 | 0.040 | 0.013 | 0.056 | 0.039
MBK 0.3 x 0.3 0.3 0.012 | 0.005 | 0.007 - 0.039 | 0.036
PEO x x 0.3 x 0.193 | 0.169 | 0.172 | 0.169 | 0.114 | 0.036 | 0.040
PGN | 0.071 | 0.061 | 0.079 | 0.030 0.1 0.109 | 0.111 | 0.106 | 0.085 | 0.040 | 0.122
PKO X X X X 0.010 X X 0.122 %

PzZU | 0.152 | 0.091 | 0.090 | 0.096 | 0.180 | 0.196 | 0.198 | 0.192 | 0.130 | 0.246 | 0.246
Risk | 1.158 | 1.111 | 1.088 | 1.118 | 1.202 | 1.191 | 1.194 | 1.190 | 1.046 | 1.351 | 1.215

The structure of the received portfolios is quite diverse. The level of risk of portfolios is

also diverse and hard-to-detect here some regularity.

On the basis of the results obtained hypothetical portfolios for the day 02.01.2017 were
constructed. It was assumed the structure of portfolios as portrayed in table 3, and the invested
amount is about 100,000 zlotych. It has been calculated the profits of so created portfolios at
the end of the next few months (table 4).

Table 4: The rate of profit of portfolios (%)

Rate of profit
of portfolio P1 P2 P3 P4 P5 P6 P7 P8 P9 | P10 | P11
compared to
02.01.2017
31.01.2017 | 2.06 | -2.04 | 532 | 1.60 | 151 | 155 | 1.08 | 1.49 | 157 | 1.49 | 211
28.02.2017 | 866 | 052 |10.20 | 7.02 | 3.30 | 3.49 | 2.65 | 3.34 | 323 | 335 | 3.31
31.03.2017 | 1211 | 697 | 647 | 1155 | 290 | 322 | 250 | 312 | 217 | 3.14 | 171
28.04.2017 | 22.23 | 10.67 | 16.01 | 19.88 | 10.26 | 10.34 | 10.23 | 10.16 | 8.87 | 10.19 | 8.66
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31.05.2017 16.84 | 6.55 | 12.79 | 16.76 | 9.28 | 10.27 | 10.28 | 10.07 | 9.21 | 10.11 | 9.02

Analysis of profit of the portfolios obtained from the sets of seven elements (P1, P2) as by
far the more attractive indicates portfolio P1, that is the, in which there was not used fuzzy
approach. Comparison of portfolios obtained from the set of eight elements (P3, P4) does not
appear decisive dominance of portfolios that do not rely on fuzzy weights — in the two initial
months of the period more profitable was the portfolio that does not take account of the fuzzy
approach, while at the end of the next three months more profitable was the portfolio P4
which takes this approach into account. In the case of portfolios derived from the sets of ten
elements there was a slightly different division of variants: a common set generated by the
option Il and 11, and a slightly different by variant I. When it comes to profits obtained, it can
be concluded that both portfolios (P5, P6) were characterised by comparable gains at the end
of the next five months (slightly larger gains recorded the P6). The division into subsets of
eleven elements caused that for each of the approaches there was a separate portfolio received
(P7, P8, P9). Portfolios P7 and P8 (weights expressed as one value) had similar rates of profit.
Similar levels of profit also had the portfolio with fuzzy weights (P9); in this case, the
approaches would be considered equivalent (with an indication on the first two). In the case of
portfolios derived from the sets of twelve elements (P10, P11) again there has been a division
into “non-fuzzy” and “fuzzy” options. Comparison of profits of the portfolios indicates this
first one as a more profitable.

4. Conclusion

The purpose of the research was to compare the results of grouping selected companies and
assessment of attractiveness of portfolios constructed using the multi-criteria method TOPSIS
— the analyses included different approaches regarding the weights of the criteria. The
ambiguity concerning the determination of weights values encouraged to apply the elements
of fuzzy modelling. The undertaken analyses showed strongly positive correlated rankings.
This suggests that the applied approaches give very similar results of ordering the listed
companies. Sets of companies selected on the basis of the obtained rankings (companies that
occupy the highest positions in the rankings) differ from each other in most cases at most one
company (only in one case it were two companies). Markowitz portfolios (built on the basis of
these sets) in most cases at the end of the next five months were characterised by profits of at
least a few percent. However, you cannot give a definite answer to the question: Which
approach enables to obtain a portfolio that generates higher profits?

At this stage, the research cannot therefore positively verify the hypothesis that the
proposed fuzzy approach may significantly positively influence on the results of the grouping
which is the basis for portfolio selection. However, modification of the problem or use of
a different multi-criteria method and another method of construction of the portfolio can lead
to better results.
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Analysis of the Value Drivers of the Company’s
Financial Performance
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Abstract

This paper is dedicated to financial performance evaluation of selected company in energy sector in
the Czech Republic. Financial performance of the company is a random process, which can be
decomposed into the particular indicators. Very important is to find and to quantify main factors
which influence financial performance of a company the most. One of the possible way is to apply the
method of pyramidal decomposition to financial indicators. The aim of this paper is to evaluate
financial performance of chosen company in period 2007 to 2015 according to the method of variance
decomposition and to find main value drivers of this selected company and compare these results with
value drivers of energy sector.
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1. Uvod

Finan¢ni vykonnost podniku je obecné chépana jako schopnost podniku tvofit ur¢itou
piidanou hodnotu. Z pohledu finan¢niho fizeni je finan¢ni vykonnost spojovana s efektivnosti,
kterou lze chapat jako zohlednéni spotfebovanych zdroji v dosazeném ekonomickém
prospéchu.

Zatimco v minulosti byla finan¢ni vykonnost analyzovdna zejména na zaklad¢ tradi¢nich
ukazatelti, které jsou zalozeny na ucetnich datech, jako priklad lze uvézt autory Vernimmen
(2005) nebo DluhoSova (2010), nyni se do poptedi dostdvaji moderni ukazatele, které
zohlediiuji nejen situaci na trhu, ale také naklady na investovany kapital, faktor rizika nebo
faktor casu. Jednim z nejvyznamnéjSich a Casto vyuzivanym ukazatelem se v posledni dob¢
stal ukazatel ekonomické piidané hodnoty. Autorem tohoto méfitka je Stern Stewart & comp.,
viz Stewart (1991), ktefi tuto metodu popularizovali v USA.

Dilezitym tkolem finan¢niho fizeni neni vSak jen urcit, jak je na tom podnik z hlediska
finan¢ni vykonnosti, ale také zjistit, ¢im je tato financni vykonnost ovliviiovdna. Jednou z
moznosti, jak tento problém fesit, je aplikace metody pyramidalniho rozkladu. Principem této
metody je postupny rozklad vrcholového ukazatele na dil¢i ukazatele. To umoziuje stanovit
vzdjemné vazby mezi jednotlivymi ukazateli a kvantifikovat tak vliv dil¢ich Cinitell na
vrcholovy ukazatel, vice viz DluhoSova (2010).

Cilem tohoto pfispévku je urcit a kvantifikovat, pomoci metody dekompozice rozptylu,
hlavni faktory ovlivityjici ekonomickou pfidanou hodnotu vybraného podniku v obdobi od
roku 2007 do roku 2015 a nasledn¢ srovnani tohoto podniku s odvétvim, ve kterém vybrany
podnik piisobi.

! Ing. Barbora Pta¢kova, VSB — TU Ostrava, Faculty of Economics, barbora.ptackova@vsb.
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2. Metodicka Cast

V této Casti piispévku jsou popsany metodické postupy, které jsou vyuzity pii uréeni
hlavnich generatorti finan¢ni vykonnosti vybraného podniku a odvétvi.

2.1 Ekonomicka pridana hodnota

Ekonomickd piidand hodnota patii mezi moderni meéfitka vyuzivana pro hodnoceni
finan¢ni vykonnosti podnikd a odvétvi. Jedna se o ukazatel, ktery jiz nevychazi z Gcéetniho
zisku, ale z tzv. ekonomického zisku. Rozdil mezi ucetnim ziskem a ekonomickym ziskem
spo¢iva zejména v tom, ze ekonomicky zisk respektuje veSkeré naklady, které jsou
vynaloZzeny na ziskani kapitalu. Zahrnuje tedy néklady na cizi kapital, vlastni kapital a také
celkovy kapital, Brealey (2014).

Ekonomickou ptidanou hodnotu lze vyjadfit n€kolika zptsoby, viz Ehrbar (1998). Pro
urc¢eni hlavnich faktori ovliviiuyjicich finanéni vykonnost vybraného podniku a odvétvi je v
pfispévku vyuzita ekonomickd ptidand hodnota na bazi hodnotového rozpéti, kterd je
vyjadiena jako

=28 = (ROE-1,) @

kde E vyjadfuje hodnotu vlastniho kapitalu, ROE je rentability vlastniho kapitalu a r; jsou
naklady na vlastni kapital.

2.2 Pyramidovy rozklad EVA

Jednim z dulezitych finan¢nich ukold analytikl je provadét rozbory odchylek syntetickych
ukazatelll a hledat a vycislit faktory, které k témto odchylkam nejvice pfispivaji. Jednou
Z moznosti je aplikace metody pyramidového rozkladu. Podstatou metody pyramidového
rozkladu je postupny rozklad vrcholového ukazatele na dil¢i faktory a kvantifikace jejich
vlivu.

MozZnosti, jak rozlozit ukazatel ekonomické pfidané hodnoty existuje celd fada. Pro ur€eni
hlavnich generatort financni vykonnosti analyzovaného podniku a nasledné srovnani podniku
S odvétvim byla relativni ekonomicka pfidana hodnota rozlozena dle metody pyramidového
rozkladu takto

EVA |EAT T A
£ - [— = o = (M F Teinste + Vpoanic + Tea + rFinStab):| , @)

pficemz naklady na vlastni kapitdl jsou v pifipadé tohoto rozkladu urceny dle
stavebnicového modelu dle MPO, tedy jako soucet bezrizikové sazby a jednotlivych
rizikovych ptirazek.

Podrobnégji lze ukazatel relativni ekonomické pfidané hodnoty rozlozit napiiklad s
ohledem na danovou a trokovou redukci. Rozklad by pak vypadal nasledovné

EAT EBT [ PH Mzdy Odpisy (OstV —Ost.N j

EVA |EBT EBIT \ T T T T

E |T A ©
N = (rf + Meinser + rpodnik +hat rFinStaLh)
A E

Dle tohoto pyramidového rozkladu jsou podrobnéji uréeny hlavni faktory ovliviiujici
finan¢ni vykonnost analyzovaného podniku.

2.3 Dynamicka analyza odchylek

Vliv dil¢ich ukazateli 1ze kvantifikovat jednak v ramci jednoho obdobi a jednak v ramci
casove tfady ukazatelll. V ptipade, ze je zkoumano pouze jedno obdobi, jedna se o klasickou
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analyzu odchylek. Pokud je zkoumana cCasové tada ukazateli, jedna se jiz o dynamickou
analyzu. Tato analyza je zalozena na dekompozici rozptylu vrcholového ukazatele.

Odvozeni metody dekompozice rozptylu lze nalézt napt. v DluhoSova, Ptackova, Zmeskal
(2015), Ptackova (2015) nebo Ptackova, Richtarova (2017). Obecné je dle této metody
stanoven vliv rozptylu dil¢ich ukazatelt takto

7, =a’ var(F, )+ 2.a-a .cov(F,F,), (4)

pficemz plati a, = E{%} ®)

3. Aplikace metody dekompozice rozptylu

Pro analyzu a rozbor finanéni vykonnosti byla vybrana spoleénost CEZ, a.s pusobici
v energetickém primyslu.  Finanéni vykonnost vybraného podniku je analyzovéana
prostiednictvim ukazatele relativni ekonomické ptidané hodnoty, kterad je rozloZena na dilci
ukazatele.

3.1 Vstupni data
Pro analyzu finanéni vykonnosti spole¢nosti CEZ, a.s. byla vyuzita Gtvrtletni data ziskana

z konsolidovanych ucetnich vykazi spole¢nosti. Pro hlubsi analyzu byla ziskana data z obdobi
od roku 2006 do roku 2016 dle pyramidového rozkladu (2).

Graf 1: Hodnoty dilcich ukazatelii, bezrizikové sazby a rizikovych prirazek spolecnosti CEZ, a.s.
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Zdroj: vlastni zpracovani
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Pro analyzu finan¢ni vykonnosti energetického primyslu byla vyuzita ¢tvrtletni data a to
vV obdobi od roku 2007 do roku 2015 dle uvedeného pyramidového rozkladu (2). Data byla
ziskana ze stranek Ministerstva prumyslu a obchodu.

Graf 2: Hodnoty dilcich ukazatelii, bezrizikové sazby a rizikovych prirazek energetického priimysiu
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Zdroj: mpo.cz, vlastni zpracovani

3.2 Zji$téni generatord finan¢ni vykonnosti spole¢nosti CEZ, a.s.

Hlavni faktory ovliviiujici finanéni vykonnost spole¢nosti CEZ, a.s. v obdobi od roku 2006
az 2016 jsou zjiStény metodou dekompozice rozptylu. Ekonomicka piidand hodnota je
rozlozena na dil¢i ukazatele dle pyramidového rozkladu (3). Obecné je vliv rozptylu dil¢ich
ukazatelil na rozptyl vrcholového ukazatele stanoven dle (4).

Vzhledem Kktomu, Ze se v aplikovaném pyramidovém rozkladu vyskytuje jak
multiplikativni, tak aditivni vazba a jedna se o vztah celkem tfinacti ukazatell, je nutné
metodu dekompozice rozptylu rozsitit. Po aplikaci Taylorova rozvoje a naslednych upravach
je mozné obecné urcit vliv dil¢ich faktorti ekonomické pridané hodnoty takto
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Z, = af -var(F,)+a, -a, -cov(F,,F,)+a, -a, -cov(F,F;)+a, -a, -cov(F,,F,)
+a,-a; -cov(F,F.)+a, -a, -cov(F,F,)+a, -a, -cov(F,,F,)+a, -a; -cov(F,, F,)
+a,-a,-cov(F,F)+a, -a,-cov(F,F,)+a, -a,- -cov(F, F,)+a, -a,- cov(F,F,)
+a, -a,5 - cov(F,, F,),

. , (6)
23 = a123 -var(F,) +a,;-a, -cov(Fg, F) +a5-a, -cov(F,, Fy) + ;- a; - cov(F3, F;)

+a,;-a, -cov(F,, F,)+a,-a;-cov(F;, F)+a;-a,-cov(F,, F)+a,-a, -cov(F,, F)

+3a,53- 94 'COV(Fle’ Fs) +3a,5- 39 'COV(F13’ Fg) +a5-a 'COV(F13’ FlO) +ay5-ay, 'COV(Fls’ Fll)
+a;3-a;, 'COV(F13’ Flz)-

pricemz hodnota regresniho koeficientu je obecné urcena dle (5).

V Grafu 3 jsou zobrazeny podily rozptylii jednotlivych dil¢ich ukazateld na celkovém
rozptylu relativni ekonomické ptidané hodnoty spoleénosti CEZ, a.s. v obdobi od prvniho
ctvrtleti roku 2006 do druhého ctvrtleti roku 2016.

Graf 3: Podil rozptylu dilcich ukazatelii na celkovém rozptylu vrcholového ukazatele spolecnosti CEZ, a.s.
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Za jeden z hlavnich generatorti ekonomické piidané hodnoty spoleénosti CEZ, as. v
obdobi roku 2006 az do druhého ctvrtleti 2016 Ize povazovat ukazatel urokové redukce
EBT/EBIT, ktery se na celkovém rozptylu ekonomické ptidané hodnoty analyzovaného
podniku podili ze 62,28%. Druhym vyznamnym generatorem, ktery kladné ptispiva k rozptylu
ekonomické piidané hodnoty je ukazatel podilu rozdilu ostatnich vynost a naklada na trzbach,
ktery tvoii 14,59% rozptylu ekonomické piidané hodnoty. Negativni vliv na rozptyl
ekonomické ptidané hodnoty analyzovaného podniku mé zejména ukazatel finan¢ni paky.

Podobné plisobi také bezrizikova sazba. Vliv ostatnich ukazatelll je vzhledem k témto
hlavnim generatoriim zanedbatelny.

3.3 Zjisténi generatori finan¢ni vykonnosti energetického primyslu

K urceni hlavnich generatorti finan¢ni vykonnosti energetického praumyslu jako celku byl
zvolen jiny specificky rozklad ukazatele ekonomické ptidané hodnoty, nez ktery byl vyuzit
pro zji§téni hlavnich faktorti ovliviiujicich finanéni vykonnosti analyzované spole¢nosti CEZ,
a.s. Ekonomicka pfidana hodnota byla rozlozena dle pyramidového rozkladu (2) a néasledné
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byly metodou dekompozice rozptylu ureny hlavni faktory ovlivitujici finan¢ni vykonnost
energetického primyslu v obdobi od roku 2007 do roku 2015.

Obecné je vliv rozptylu dil¢ich ukazateld na rozptyl vrcholového ukazatele dle metody
dekompozice rozptylu stanoven dle (4). Vzhledem k tomu, Ze se v aplikovaném pyramidovém
rozkladu opét vyskytuje jak multiplikativni, tak aditivni vazba a jedna se vztah celkem osmi
ukazateld, musi byt metoda opét rozSifena a po vSech Upravach je mozné stanovit vliv
rozptylu dil¢ich ukazateld takto

z,=a’-var(F)+a,-a,-cov(F,F,)+a,-a,-cov(F, F,) +a,-a, -cov(F,,F,) +a, -a, -cov(F,, F,)

+a,-a,-cov(F,F)+a -a,-cov(F,F)+a -a,-cov(F, F),

: , (7)
Zq :a§ -var(R;) +a,-a, -cov(R;, F) +a,-a, -cov(R;, F,) +a,-a; -cov(R;, F,) + &, - a, -cov(F;, F,)
+a,-a,-cov(F,, F,)+a,-a-cov(F,, Fy)+a,-a, -cov(F,, ).

pricemz regresni koeficient je opét stanoven dle (5).

V Grafu 4 jsou zobrazeny podily rozptyli jednotlivych dil¢ich ukazateld na celkovém
rozptylu relativni ekonomické pridané hodnoty energetického priimyslu v obdobi od prvniho
ctvrtleti roku 2007 do konce roku 2015.

Graf 4: Podil rozptylu dilcich ukazatelii na celkovém rozptylu vircholového ukazatele energetického primyslu
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Za jeden z hlavnich generatorti finanéni vykonnosti energetického primyslu CR v letech
2007 az 2015 lze povazovat ukazatel rentability trzeb, ktery tvoii 46,57% z celkového
rozptylu relativni ekonomické piidané hodnoty. Druhym dulezitym faktorem, ktery ovlivituje
pozitivné relativni ekonomickou piidanou hodnoty energetického primyslu v analyzovaném
obdobi je ukazatel financni paky, ktery se na celkovém rozptylu relativni ekonomické ptidané
hodnoty podili z 46,06%. Vliv ostatnich ukazatelli je zanedbatelny.

3.4 Porovnani generatort finanéni vykonnosti spole¢nosti CEZ, a.s. a energetického
primyslu

Aby bylo mozné srovnat analyzovany podnik s odvétvim, ve kterém tento podnik plsobi,
na data spole¢nosti CEZ, a.s. byl aplikovan pyramidovy rozklad (2).

Grafu 5 jsou srovnany jednotlivé generatory finanéni vykonnosti spoleénosti CEZ, a.s. a
energetického primyslu.
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Graf 5:Srovndni generdtorii financni vykonnosti spolecnosti CEZ, a.s. a energetického priimyslu
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Za hlavni generator finan¢ni vykonnosti analyzované spole¢nosti povazovat ukazatel
rentability trzeb, ktery se podili na tvorbé rozptylu relativni ekonomické ptidané hodnoty
296%. Druhym vyznamnym faktorem, ktery se na tvorbé rozptylu pozitivné podili, je
ukazatel obratky trzeb, ktery tvoti 21,06% celkového rozptylu. Jednim z hlavnich negativnich
faktorti ovliviiyjicich relativni ekonomickou ptfidanou hodnotu je bezrizikova sazba.

Lze fici, Ze generatory hodnoty analyzovaného podniku jsou v analyzovaném obdobi
shodné s generatory hodnoty celého energetického primyslu, pouze v piipade finanéni paky je
vliv opacny, coz muize byt zpisobeno slozenim podnikil, jez jsou zahrnuty v energetickém
pramyslu.

4. Zavér

Cilem ptispévku byla analyza hlavnich faktord ovlivilujicich finan¢éni vykonnost vybraného
podniku a odvétvi a to pomoci metody dekompozice rozptylu. Finan¢ni vykonnost byla
analyzovand pomoci ukazatele relativni ekonomické ptidané hodnoty. Tento ukazatel byl
rozloZzen metodou pyramidového rozkladu na dva odlisné rozklady.

Ekonomicka pfidana hodnota spolecnosti CEZ, a.s. byla nejprve analyzovdna pomoci
uz$iho pyramidového rozkladu a to v obdobi od roku 2006 do roku 2016. Za hlavni generator
finanéni vykonnosti spoleénosti CEZ, a.s. v analyzovaném obdobi lze povazovat ukazatel
urokové redukce EBT/EBIT, ktery se na celkovém rozptylu ekonomické piidané hodnoty
analyzovaného podniku podili ze 62,28%. Druhym vyznamnym generatorem, ktery kladné
ptispiva k rozptylu ekonomické ptidané hodnoty je ukazatel podilu rozdilu ostatnich vynost a
nakladl na trzbach, ktery tvoti 14,59% rozptylu ekonomické ptidané hodnoty. Negativni vliv
na rozptyl ekonomické ptidané hodnoty analyzovaného podniku ma zejména ukazatel finan¢ni
paky.

Analyza energetického priimyslu byla provedena dle obecné€jsiho pyramidového rozkladu a
to vobdobi od roku 2007 do roku 2015. Za hlavni generator finan¢ni vykonnosti
energetického pramyslu v analyzovaném obdobi lze povazovat ukazatel rentability trzeb,
ktery tvoti 46,57% z celkového rozptylu relativni ekonomické ptfidané hodnoty. Druhym
dalezitym faktorem, ktery ovliviluje pozitivné relativni ekonomickou ptidanou hodnoty
energetického primyslu v analyzovaném obdobi je ukazatel finan¢ni paky, ktery se na
celkovém rozptylu relativni ekonomické ptidané hodnoty podili z 46,06%.
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Aby bylo mozné srovnat vybrany podnik s odvétvim, byl na ukazatel relativni ekonomické
pfidané hodnoty spole¢nosti CEZ, a.s. aplikovan také obecngj§i rozklad, dle kterého bylo
zjisténo, ze hlavnim faktorem ovliviiujici finanéni vykonnost tohoto podniku lze povazovat
ukazatel rentability trzeb, ktery se podili na tvorbé rozptylu relativni ekonomické ptidané
hodnoty z 96%. Druhym vyznamnym faktorem, ktery se na tvorbé rozptylu pozitivné podili, je
ukazatel obratky trzeb, ktery tvofi 21,06% celkového rozptylu. Lze fici, Zze ze generatory
hodnoty analyzovaného podniku jsou v analyzovaném obdobi shodné s generatory hodnoty
celého energetického primyslu, pouze v ptipad¢ financni paky je vliv opacny.
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Tax Implications of Non-monetary Capital
Contributions in Corporations
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Abstract

The paper focuses on the issue of non-monetary capital contributions in corporations in the
Czech Republic, a topic which has only had limited coverage in academic literature. This paper
aims to clarify whether there are different tax implications depending on the legal form of the
contributing party or the nature of the contribution (tangible or intangible) in regard to income
tax, value added tax and property tax. In the conclusion, the authors elaborate on results of this
research, list an overview of tax implications and conclude that the most problematic issue is a
contribution of an intangible asset from the point of view of value added tax.

Key words

Non-monetary contributions, contribution of the respective consideration other than in cash,
acquirer, equity, subscribed capital, value added tax, income tax, property tax, the Czech
Republic

JEL Classification: K35, K35, G33,

1. Uvod

Zakladni kapital tvoii povinné kapitalové spolecnosti, piedstavuje vlastni zdroj kryti i€etni
jednotky. (Pilafova, 2016). ,,Zakladni kapital ptedstavuje sumu nominalnich hodnot vklada
vSech spolec¢nikli (obchodnich podillt); v akciové spole¢nosti sumu nominélnich hodnot
emitovanych akcii, k jejichz splaceni se akcionafi zavazali, ve spole¢nosti s ru¢enim
omezenym sumu nomindlnich hodnot vkladd, k nimz se spoleCnici zavazali.“ (BokSova,
2013). V pravnim slova smyslu piedstavuje zakladni kapital ,souhrn vSech vklada2“.
Vkladem se rozumi penézni vyjadieni hodnoty piedmétu vkladu do zakladniho kapitalu
obchodni korporace3. Pfedmétem vkladu mohou byt vécid, které se spolecnik nebo budouci
spole¢nik zavazuje vlozit do obchodni korporace za ticelem nabyti nebo zvySeni Ucasti v ni.
Vklad do zakladniho kapitalu je mozné splnit bud’ splacenim v penézich (penézni vklad),
nebo vloZzenim jiné penézi ocenitelné véci (nepenézni vklad)5. Predmétem nepenézitého
vkladu se mohou stat véci movité ¢i nemovité povahy. Véc muze byt uréena jednotlive,
druhové ¢i souborné Je-li vkladem do zakladniho kapitalu véc nemovita, mize se jednat o
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2 § 30 zakona ¢. 90/2012 Sb., o obchodnich spole¢nostech a druzstvech (zakon o obchodnich

korporacich, zkr. ZOK)

3§ 15, odst. 1 ZOK,

4§ 15, odst. 2 ZOK

53§ 15, odst. 3 ZOK

716



11" International Scientific Conference on Financial Management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 6™ — 7t September 2017

pozemky a podzemni stavby se samostatnym ucelovym urcéenim, jakoz i vécna prava k nim, a
prava, ktera za nemovité véci prohlasi zakon. V novém obc¢anském zakoniku je definovano
jako nemovitd véc také pravo stavby a stavba, kterd vyhovuje pravu stavby. Za soucast
nemovité véci se povazuji v neposledni fade také byty a nebytové prostory.

Za movité véci je mozné dosadit kromé vSeobecn¢ zndmého a v ucetnictvi bézné
vyuzivaného dlouhodobého hmotného majetku, materidlu a zbozi, také mimo jiné napf.
,cenné papiry, podily, spoluvlastnické podily, ovladatelné ptirodni sily (energie), soubory
znalosti a dovednosti (know-how) a prava dusevniho vlastnictvi® (Stenglova, Dédi¢ a Tomsa
2014). Je-1i nepenézitym vkladem pohledavka, je pfedmét vkladu vnesen G¢innosti smlouvy
o0 vkladu pohledavky. Vkladatel ru¢i za jeji dobytnost do vySe jejiho ocenéni. (Rozehnal,
2014)

2. Ocenéni vkladu

V piipadé kapitalovych spole¢nosti je nutné cenu vkladané véci uréit posudkem®, ktery
zpracuje znalec podle piislusného zdkona’. V soucasné dob& nemusi spole¢nost zadat soud 0
ustanoveni znalce, coz vyrazné¢ zrychluje cely administrativni proces vzniku nové
spole¢nosti®. Toto ocenéni se poté uvede také v zakladatelském pravnim jednani (Stenglova,
Dédi¢ a Tomsa 2014).

2.1 Ucetni ocenéni vkladu u vkladatele

Z ucetniho pohledu je nutné rozliSovat ocenéni nepenézitého vkladu u vkladatele a u
nabyvatele. Vkladatel oceni nepenézity vklad (finanéni investici) zlstatkovou cenou®
nepenéZniho vkladu. Ocenénd financni investice v ziistatkové cené se k datu ucetni zaveérky
vykaze bud’ Vv historické cené¢ s dodrzenim zasady opatrnosti, nebo v realné hodnoté ¢i je
ocenéna metodou ekvivalence (podle vySe podilu a délky drzby).

2.2 Uketni ocenéni vkladu u nabyvatele

Naproti tomu u nabyvatele vkladu (kapitalové spolecnosti) se zakladni kapital oceni vzdy
ve jmenovité (nomindlni) hodnot€. Protihodnotou zakladniho kapitalu v aktivech muaze byt
jmenovita hodnota penéz (pii penézitém vkladu), nebo znalecké ocenéni predmétu vkladu (pii
nepenézitém vkladu).

Pokud nastane situace, kdy hodnota nepenézitého vkladu stanovena znaleckym posudkem
odpovidd jmenovit¢ hodnot¢ emitovanych akci/vysi vkladu (v pfipadé¢ akciové
spolec¢nosti/spolecnosti s ru¢enim omezenym), se nepenézity vklad vykaze Vv hodnoté
odpovidajici ocenéni znalcem jako aktivum a soucasné zdkladni kapital. V piipade, ze
hodnota nepenézitého vkladu je vyssi neZ jmenovita hodnota akcii/vyse vkladu, se nepenézity
vklad vykaZe na stran¢ aktiv v hodnoté znalce, zékladni kapital ve jmenovité hodnoté/vysi
vkladu a vznikly rozdil mize byt vykazan bud’ jako zavazek vii¢i spole¢nikovi, rezervni fond,
emisni 4azio/vkladové azio (v pfipadé akciovych spolecnosti/spolecnosti s ruenim
omezenym), (Sebestikova, 2011). V piipadé, kdy hodnota nepenézitého vkladu nedosihne

6§ 143a§ 151 ZOK

" Zakon ¢&. 36/1967 Sb., o znalcich a tlumocnicich

8 Ptipadné zvyseni zdkladniho kapitalu

9 Cesky tcetni standard pro podnikatele &. 013, odst. 5.4.1.
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v dobé vzniku spoleCnosti ¢astky, jez byla stanovena pfi jejim zalozeni, ma vkladatel
povinnost do nové vznikajici spole¢nosti vznikly rozdil doplatit®.

2.3 Danové ocenéni nepenéZnich vkladi do ziakladniho kapitilu u nabyvatele

Neustalé¢ novelizace a zmény v danovych zakonech vyrazné znesnadiuji vSem danovym
subjektim orientaci v téchto predpisech!’. Vkladatelem nepenézitého vkladu miize byt
pravnicka osoba vedouci Ucetnictvi, dale fyzicka osoba podnikatel vedouci Gcetnictvi, nebo
fyzicka osoba podnikatel, ktery vede danovou evidenci, ¢i fyzicka osoba nepodnikatel, ktery
nevede ucetnictvi ani danovou evidenci. Autorky ¢lanku si polozily vyzkumnou otazku, zda
existuji ve spoleCnosti nabyvatele v zavislosti na predmétu nepenézitého vkladu
(movity/nemovity majetek) a pravni povaze vkladatele rozdilné dopady na dan z piijmui
pravnickych osob, dan z ptidané hodnoty a dan z nabyti nemovitych véci.

2.3.1 Dai z pFijmi pravnickych osob

Poskytnuti nebo pfijeti nepenézitého vkladu, kromé jiného, ovlivni dafiové povinnosti obou
zudastnénych stran, tedy vkladatele i nabyvatele!?. Piispévek se zaméfuje pouze na dafiové
dopady z pohledu nabyvatele. Pro nabyvatele nepenézitého vkladu je klicové stanoveni
spravné vyse, v jaké ma byt vkladany predmét pro danové ucely ocenén. Zalezi na tom, zda
predmétem vkladu bude nemovita véc (napf. pozemek, stavby), ¢i movita véc (napf. Stroj,
zasoby). Vysledky prostudovani zakonné upravy v CR z pohledu dané z piijmu jsou uvedeny
v tabulce 1 a 2.

Tabulka 1: Ocenéni nepenézitého vkladu do zdkladniho kapitilu u nabyvatele (kapitilové spolecnosti) za
predpokladu, Ze vkladatel majetek evidoval v obchodnim majetku

VKLADATEL NABYVATEL (kapitalova spole¢nost)
Zakon o dani
e Pravnicka osoba, vede Gcetnictvi Zp ﬁj mu
e Fyzickd osoba, vede ucetnictvi (ZDP) Ocenéni vkladu do zakladniho kapitalu pro dafiové
o Fyzicka osoba, vede daii. evid. ucely
ZDP . , ,
Vklad pozemku nedefinuje Pofizovaci cena dle ZoU u vkladatele
lf(zlziuje a Danova ztlistatkova cena dle § 29,
; odst. 2 ZDP u vkladatele
Vklad stavby 2112();; }II( def Moznost uplatnit pii nabyti pouze
§ 216 odst 2 polovinu ro¢niho danového odpisu
Zgll:;iu'e a Danova ziistatkova cena dle § 29,
Vklad stroie Emotn'J odst. 2 ZDP u vkladatele
! ma'ete}ll< def Moznost uplatnit pii nabyti pouze
§ 216 odst 2 polovinu ro¢niho danového odpisu

10 Napt. pti vkladani dlouhodobého majetku, u néhoz nebyla pfi ocefiovani zohlednéna mira
opotiebeni tohoto majetku, ktera vznikla v obdobi mezi zalozenim a vznikem spole¢nosti.

11 K 1. lednu 2014 vstoupila v u¢innost novelizace zakona o danich z ptijma, ktera byla v poradi jiz
sto dvacata.

12 Jak vkladatele, tak nabyvatele se dotkne ZDP rozdilné.
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Potizovaci cena dle ZoU pfi pofizeni
majetku ndkupem u vkladatele

, ZDP Vlastni naklady dle ZoU pii pofizeni ve
Vklad zasoby nedefinuje vlastni rezii u vkladatele,
Znalecké ocenéni pti bezuplatném nabyti
majetku

Tabulka 2: Ocenéni nepenézZitého vkladu do zdkladniho kapitilu u nabyvatele (kapitilové spolecnosti) za
predpokladu, ze vkladatel majetek neevidoval v obchodnim majetku

NABYVATEL
VKLADATEL Zakon o dani z pfijmu (kapitalova spole¢nost)
Fyzicka osoba, (ZDP) Ocenéni vkladu do zékladniho kapitalu pro danové
nepodnikatel ucely
Test peéti let. § 29, odst. 8 ZDP, § 29, odst. 1
Potizovaci cena dle ZoU pfi potizeni
Doba mezi pofizenim majetku ndkupem,
Vklad pozemku majetku a splacenim Vlastni naklady dle ZoU pii potizeni ve
Vklad stavb vkladu je mensi nez 5 let | vlastni rezii,
ad stavby Znalecké ocenéni pii bezliplatném nabyti
. majetku
Vklad stroje TR :
Doba mezi pofizenim
majetku a splacenim Znalecké ocenéni
vkladu je vétsi nez 5 let
Test jednoho roku. § 29, odst. 1
Potizovaci cena dle ZoU pii potizeni
Doba mezi potizenim majetku ndkupem,
majetku a splacenim Vlastni naklady dle ZoU pfi potizeni ve
VKlad zasoby vkladu je mensi nez 1 rok | vlastni rezii,

Znalecky posudek pii bezplatném nabyti
majetku

Doba mezi pofizenim
majetku a splacenim Znalecké ocenéni
vkladu je vétsi nez 1 rok

Z tabulky 1 vyplyva, Ze pokud je predmét nepenézité¢ho vkladu evidovan v obchodnim
majetku vkladatele, je ocenéni vkladu do zakladniho kapitalu nabyvatele pro dafiové ucely
Z pohledu dané z pfijmi vzdy stejné bez ohledu na pravni postaveni vkladatele. Naopak
rozdily ptfi ocenéni vkladu do zdkladniho kapitalu u nabyvatele jsou identifikovany podle
druhu pfedmétu nepenézitého vkladu. V piipadé, Zze je vkladatelem nepenézitého vkladu
fyzicka osoba nepodnikatel, tak se danova legislativa pro ocenéni vkladu u nabyvatele pro
danové ucely vyrazné lisi (Casovy test, hodnota, ze které se zatne odepisovat apod.). Soucasné
zustavaji i rozdily z pohledu pfedmétu nepenézitého vkladu (viz tabulka 2).

2.3.2 Daii z pridané hodnoty

Dan z ptidané hodnoty upravuje zakon ¢. 235/2004 Sb., o dani z ptidané hodnoty (dale jen
,»ZDPH®). Pro tucely provadéného vyzkumu je dulezité vymezit vkladatele z pohledu platce
DPH. Dale je potfeba vymezit, zda nabyvatelem je platce DPH, zda nepenézni vklad je
predmétem DPH, nebo podléhé osvobozeni od DPH.
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Uvedené vysledky zkoumani jsou uvedeny v tabulce 3. V ptipad¢, Ze vkladatel neni platce
DPH, je zkoumani ztitulu vlivu DPH na ocenéni nepenézniho vkladu u nabyvatele

irelevantni.

Tabulka 3: Viiv DPH na ocenéni nepenézitého vkladu u nabyvatele

MiiZe byt
\]/ le(l‘:c{ll:ti lue Nepenézity vklad u g{g;g‘:;ﬁzsl‘p‘ﬁ:ggi%
piedmétem Yklad d,o vk’ladatele
DPH na zakla.dl’uho platce DPH
vstupu? kapitalu | osvobozen | Platce DPH Neplatce
od DPH?
Pokud Zadny vliv
netvori Zadny viiv n;il.ocenéni ,
funkéni . . pri osvobozeni od DPH
na ocenéni
celek se Pfi neuplatnéni
stavbvou (at je osvobozeni zvysuje
Pozemek Is)ez)l'rzjlou se | UPlatnéno, DPH stt;up,ni cenu
zgnii A nen nebo neni nepenézitého vkladu,
stavebnim uplatnéno pokud se nabyval:e% ]
osvobozen{) | nestane do 12 mésicu
5)3ozemkem po ptijeti zdanitelného
plnéni platcem DPH
Ano, §56 odst. 1 dle § 79 ZDPH
pokud Zadny v{iv/
Kkl 1 o1 na ocenéni
Xplzgsitlepﬁ rzlz(i)r::}e’,-zgzi pri osvobozeni od DPH
nabytvi Po uplynuti Pri neuplat,néniv .
odpocet 5 let od (at je osvobozeni zvysuje
DPH na Stavby vydani uplatnéno, DPH vstupni cenu
vstupu dle prvniho nebo neni nepenézitého vkladu,
§ 13, odst. 4, kolaudacni | uplatnéno pokud se nabyvavte! .
pism. e) ho osvobozent) nestane do 12 mésicu
souhlasul4 po prijeti zdanitelného
plnéni platcem DPH
dle § 79 ZDPH
DPH zvySuje vstupni
Stroje cenu nepenéZzitého
irelevantni | Zadny vliv vkladu, pokud se
na ocendni nabyvatel nestane do
12 mésict po prijeti
Zasoby zdanitelného plnéni
irelevantni platcem DPH dle § 79
ZDPH

13 Stavebni pozemek definovéan v § 56, odst. 2 ZDPH

1% nebo kolauda¢niho souhlasu po podstatné zméné dokond&ené stavby (po technickém zhodnoceni),
viz § 56, odst. 3 a4 ZDPH
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V piipadé, ze vkladatel je platce dan¢ z pfidané hodnoty (nezdlezi na tom, zda je
pravnickou nebo fyzickou osobou podnikatelem, ani nezalezi na tom, zda vede ucetnictvi,
nebo danovou evidenci), tak nepenézity vklad do kapitdlové spolecnosti je z pohledu dané
Z pfidané hodnoty povazovan za dodani zbozi za uplatu (jednd se o zdanitelné plnéni na
vystupu). Je-li nabyvatel nepenézitého vkladu platcem DPH, tak mutze uplatnit u tohoto
vkladu odpocet DPH na vstupu. Pokud nabyvatel nepenézitého vkladu neni platcem DPH (v
dobé vkladu), tak moznost tohoto odpoctu na vstupu nema, a tudiz DPH vstupuje do ocenéni
nepenézitého vkladu (jak pro ucely ucetnictvi, tak pro ucely dan¢ z piijmui pravnickych osob).
Existuje ale moznost pii tzv. zméné rezimu (z neplatce se stal platce DPH) dodate¢né uplatnit
odpocet DPH z nepenézitého vkladu. Podminkou ale je, Ze pfijaté zdanitelné plnéni (zdanéni
nepenézitého vkladu vkladatelem) bylo uskute¢néno v obdobi 12 mésict pfede dnem, kdy se
stal nabyvatel platcem DPH. V takové pripadé dojde k upravé tcetniho ocenéni nepenézitého
vkladu i ke zméné ocenéni vkladu pro danové ucely.

Pokud je nepenéznim vkladem nemovita véc, 1ze za podminek uvedenych v § 56 zakona o
DPH uplatnit u vkladatele osvobozeni na vystupu. V takové ptipadé je dopad na ocenéni
nepenézniho vkladu u nabyvatele (platce 1 neplatce) irelevantni (nepenézni vklad je bez DPH).

V ptipadé, ze vkladatelem nepenézitého vkladu je fyzickd osoba nepodnikatel, pak
nepenézni vklad neni pfedmétem DPH.

2.3.3 Daii z nabyti nemovitych véci

Je-li nepenézitym vkladem do obchodni korporace nemovita véc, at’ uz v podobé pozemku
nebo stavby, je nutné dale uvazovat také dan z nabyti nemovitych vécil5. Pfedmét dané je
definovan v § 2, odst. 1 zdkona DNNV16. V piipadé nepenéZzitych vkladi do kapitalovych
spoleCnosti je zdkladem dané ,,zvlaStni cena* urena znalcem pii ocenéni vkladu do
kapitalové obchodni spolecnostil?. Sazba této dané ¢ini 4 % ze zvlaStni ceny. S ucinnosti
novely zakona 0 DNNV od 1. listopadu 2016 je poplatnikem dané vzdy nabyvatel. Z vyse
uvedeného vyplyva, Ze dail z nabyti nemovitych véci zvySuje ocenéni nepenéZzitého vkladu u
nabyvatele.

3. Zavér

Problematika nepenéZnich vkladii do zékladniho kapitalu kapitalovych spolecnosti
Z hlediska pravni ipravy je soustiedéna piedevsim do jednoho zdkladniho zadkona, a to zdkona
o obchodnich korporacich (ZOK). Naopak danové souvislosti nepenézitych vkladd do
zakladniho kapitalu kapitdlovych spolecnosti jsou rozprostfeny do n€kolika pravnich tprav, a
to zékona o danich z pfijmul, zdkona o dani z pfidané hodnoty, zdkona o nabyti nemovitych
véci apod. Velkym problémem danové legislativy v této oblasti je nejednotnost pojmoslovi
mezi Ucetnictvim a daflovym systémem, ale 1 mezi jednotlivymi daflovymi zékony (napf.
vymezeni pojmu hmotny majetek pro tcely ucetnictvi a pro ucely dan¢ z ptijmu; definovani
pojmu nemovity majetek a nemovitd véc podle zdkona o dani z pfijmti a zdkona o DPH

apod.).

15 Viz zékonné opatieni Senatu ¢. 340/2013 Sb., o dani z nabyti nemovitych véci (DNNV)

16 jako uplatné nabyti vlastnického prava k nemovité véci, ktera je pozemkem, stavbou, Gasti
inzenyrské sité nebo jednotkou nachazejicimi se na uzemi Ceské republiky, pravem stavby,
jejiz zatizeny pozemek se nachazi na izemi Ceské republiky, nebo spoluvlastnickym podilem

na nemovité veci ...
17§ 18, odst. 1, pism. c) DNNV
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Nejslozitéjsi uprava nepenézitych vklada z pohledu danové legislativy se autorkdm jevi v
zakong¢ 0 dani z ptidané hodnoty z divodu velkého mnozstvi variantniho feSeni pii ocefiovani
nepenézitych vkladi, které vychéazeji z rozdilného postaveni jak vkladatele (platce, neplatce
DPH), tak nabyvatele (platce, neplatce DPH).

Tyto rozdily jsou jest€¢ dale prohloubeny v dasledku vkladt riznych predmétd do
kapitalovych spole¢nosti, kdy nékteré predméty jsou z pohledu DPH pifedmétem zdanéni, jiné
mohou byt za urCitych zakonem vymezenych podminek od DPH osvobozeny, nékteré
dokonce ani nejsou piedmétem dané z ptidané hodnoty.

References

[1] Boksova, J. (2013). Ucetni vykazy pod lupou I Zdklady icetniho vykaznictvi. 1st ed.
Prague: Linde Praha a.s., p. 512

[2] Pilafova, 1. (2016). Ucetni a daiiové piipady Fesené v s.r.o. 5th ed. Prague: Wolters
Kluwer.

[3] Rozehnal, A. (2014) Obchodni pravo. Pilsen: Vydavatelstvi a nakladatelstvi Ale§ Cengk.

[4] Sebestikova, V. (2011) Ucetni operace kapitilovych spolecnosti: daiiové a prdavni
souvislosti. 3rd ed. Prague: Grada.

[5] Stenglova, I, D&di¢, J. and Tomsa, M. (2014). Ziklady obchodniho préava: vysokoskolska
ucebnice. Prague: Leges.

[6] Liu, B., Liu, Y., Peng, J. & Yang, J. 2017, Optimal capital structure and credit spread
under incomplete information: International Review of Economics and Finance, vol. 49,
pp. 596-611.

[7] Tirole, J. (2010). The theory of corporate finance: The theory of corporate finance (pp. 1-
644) Dostupné z: http//:-www.scopus.com

[8] Brown, P., Beekes, W., & Verhoeven, P. (2011). Corporate governance, accounting and
finance: A review. Accounting and Finance, 51(1), 96-172. do0i:10.1111/j.1467-
629X.2010.00385.x

722



11" International Scientific Conference on Financial Management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 6™ — 7t September 2017

Czech PX-TR — Derivation of Historical Data for the
Performance Index and Analysis of two Trading
Strategies

Svend Reuse?, Martin Svoboda?

Abstract

The Czech PX Index is available as a price index since 1993-09-07, the total return index PX-
TR is only available since 2006-03-20. This article uses the methodology published from the
Czech stock exchange and derives the PX-TR from 1994-04-05 to 2006-03-17. It is the first
time this dataset is published. In addition, two trading strategies are tested. We show that these
strategies are more efficient than a simple buy and hold strategy.
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1. Introduction

This article presents the derived historical data of the Czech PX-TR from 1994-04-05 to
2006-03-17. In combination with the published data from 2006-03-20 to 2017-05-12, a 23
year history is analysed according their risk/return profile. In addition, it is tested whether two
trading strategies lead to a better risk/return result than a buy and hold strategy.

The structure is as follows: after the introduction, the development of the used data of the
PX-TR is described. A first analysis of the data is done in order to show that the dataset is
reliable. After that, section 3 describes the strategies and relevant risk/return parameters that
are used to compare the strategies. Section 4 discusses the results. The article ends with the
final conclusion.

2. Derivation of the Data

2.1 Used Indices

This article focusses on the Czech PX and the PX-TR. Table 1 visualizes the used indices
and the relevant sources.

! Prof. Dr. Svend Reuse, MBA, FOM University of Applied Sciences / Essen, Germany,
svend.reuse@fom.de.

2 Assoc. Prof. Ing. Martin Svoboda, Ph.D, Masaryk University, Department of Finance at Faculty of
Economics and Administration, Lipova 41a, 60200 Brno, Czech Republic, E-mail:
svoboda@econ.muni.cz.
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Table 1: Sources of the Czech PX and PX-TR

Index Def. ISIN Data History Basis
1994-04-05 to 2006-03-20 to
2006-03-17 2017-05-17
Czech PX |PX TR|CZ0160000019 |http://ftp.pse.cz/Info.bas/Cz/PX-TR.csv X
Index Manual Evaluation X (X)
PX XC0009698371 |http://ftp.pse.cz/Info.bas/Cz/px.csv X X
Manual Evaluation (X) (X)

Source: Own table.

The classic PX is indexed on 1994-04-07, data is available for the whole history (Wiener
Borse 2016a). The PX-TR is only published since 2016-03-20 (Wiener Borse 2016b), a longer
history is not available and must be generated by manual evaluation. Therefore, the published
methodology from the Prague Stock Exchange is used (Prague Stock Exchange 2016).

2.1.1 Relevant Methodology for the Czech PX

Starting with the simpler PX price index, the formula for the daily value of the PX is
defined as follows (taken from Prague Stock Exchange 2016, p. 6).

N(t)

Zqi'pi(t)'FFi'RFi

PX(t) = Base Value - = -AF(t) D)
Start cap.

where

e Start cap. = CZK 379,786,853,620.0 is the market capitalization of the index on the
launch date (5 April 1994).

e Base Value =1,000.

e AF(t) is the adjustment factor at time t (takes into account changes made in the
index composition), where K(0) on 5 April 1994 means K(0) = 1.00000000.

e (i denotes the number of securities of the i-th index issue used for the calculation of

the index at time t.

pi(t) denotes the price quotation of the i-th index issue at time t.

FFi denotes the free float factor.

RFi denotes the representation factor.

N(t) denotes the number of index issues at time t.

In a simple way, the PX is the sum of the market capitalizations of the relevant shares in
the index, adjusted with the adjustment factor AF that reacts to changes in the index. Every
time a change in the shares is done, the adjustment factor AF changes as well. From 1994-04-
05 to 2016-06-20, 174 different adjustment factors exist. We used this period to validate the
indices. The adjustment factors are generated by analysing, which factor fits best to the real
PX development. Unfortunately, they are not published by the Czech Stock Exchange.
According to this methodology, FF; and RF;, which normally have a value of 1 (see Prague
Stock Exchange 2016, pp. 9), are implemented in these AF as well. Figure 1 visualises them.
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Figure 1: Adjustment Factors of the PX, 1994-04-05 to 2016-06-20
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Source: Own calculations.

With the data of all shares implemented (price and number of shares, database: Bloomberg)
in the PX from 1994-04-05 to 2016-06-20, we reproduced the published history of the PX for
every day. We came to results with nearly no differences. As a consequence, the AF can be
used for the PX-TR as well.

2.1.2 Relevant Methodology for the Czech PX-TR

The PX-TR is more complex, as the dividend payouts have to be adjusted. This is done by
the following formula (taken from Prague Stock Exchange 2016, p. 7), which generates the
value similar to the PX by combining the market capitalizations.

Market Cap (t)

PX-TR(t) = Base Value -
Market Cap (0)

AF(t) )

In case of a dividend payout, the adjustment factor AF is adjusted by the dividend, as
formula 3 describes.

N(t)
ZQi ‘P -FF -RF,
AF'(t) = AF(t) = ®

ZQi '(Pi - Di)' FFi 'RFi

where

e Start cap. = CZK 974,253,348,625.2 is the market capitalization of the index on the
launch, 2006-06-20.
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e Base Value = 1,554.60.
e AF(t) is the adjustment factor at time t (takes into account changes made in the

index composition), where K(0) on launch date means K(0) = 1.00000000.

e Didenotes the gross dividend amount of the i-th issue.
Qi denotes the number of securities of the i-th index issue used for the calculation
of the index at time t.
Pi(t) denotes the price quotation of the i-th index issue at time t.
FFi denotes the free float factor.
RFi denotes the representation factor.
N(t) denotes the number of index issues at time t.
AF’(t) new Adjustment Factor at time t.
e AF (1) old Adjustment Factor at time t.

In addition to the PX price index, the dividend per share have to be implemented in the
calculation as well (Database: Bloomberg). In combination with the existing AF mentioned
above, we reproduced the PX-TR values from 2006-06-20 to 2016-06-30. Some data
problems existed, an average difference between the published and the reproduced values of
18.6 index points have to be stated. For the long term analysis, this difference can be
neglected as it does not have significant influences onto risk and return.

After having done this evaluation, we added the not published period from 1994-04-05 to
2006-06-20 using the same method.

2.1.3 Comparison of the Results and relevant History for further Calculations

The steps to get the right values of the PX-TR can be summed up as follows:
(1) Reproduction of the PX price index from 1994-04-05 to 2016-06-30.
(2) Reproduction of the PX-TR performance index from 2006-06-20 to 2016-06-30.
(3) Generation of the PX-TR performance index from 1994-04-05 to 2006-06-20.

The result of this procedure is shown in figure 2 which visualises the index developments
comparing the published data (“data”) with the calculated values (“calculated”). After that, the
PX and PX-TR indices are indexed on 1994-04-05 combined in the third part of figure 2.

Analysing figure 2 leads to the result that the index reproductions offer a high quality.
Published and manually generated values are nearly the same. This leads to the conclusion
that “PX TR Calc” values must be sufficient as well.

Analysing the development of the indices leads to the following results: Dividend payouts
were not very high during the first 9 years of existence. The difference of both indices is
relatively small. Starting in 2003, the dividend payouts became higher; the indices reach a
high difference in 2007. After the financial crisis, the indices recovered. The price index
offers a lateral movement since 2011 while the performance index increases. Especially since
2016-06, the difference becomes much higher. This might be a hint for increasing dividend
payouts as well.
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In addition, money market yields are used in the simulation of the trading strategies. In case
of non-investment in the index, the strategy invests into the overnight PRIBOR (see CFBF

2017 for details, database: CNB 2017), assuming that investments can be done at this interest

2.2 Used Interest Rate
rate.
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3. Description of Methodology

3.1 Method of the Daily Strategy

The first strategy is simple. We analyse the average daily yield, clustered from Monday to
Friday of the PX and PX-TR. After that we look, which average daily yield is the best.
Calendar days with negative yields lead to a disinvestment the day before, calendar days with
positive average yields lead to an investment. Days without an investment are calculated with
1/360 of the relevant PRIBOR vyield.

3.2 Method of Moving Average Convergence/Divergence (MACD) Strategy

The second strategy is a little bit more complex. It bases on the MACD approach presented
in 1979 by Gerald Appel. It is used in its origin form that bases onto two exponential moving
averages (see descriptions in Huang/Kim 2006, pp. 9).

MACD = EMA, (12 -day closing prices) - EMA, (26 - day closing prices) 4)

The EMA are calculated as follows:

EMA, =a-cp, +(1-a)-EMA,, )

where

e cptis the closing price at t
2

a =
(N+1)
e N = Number of days.

As the EMA of the period before has to be known, the initial value of the EMA is missing.
The initial EMA is defined as follows:

EMA, = cp, +(1—(1)-Cp2 +(1—0L)2 -CP, -%...-%(:I_—(y,)tfl-(;pt
t 1+(1—q)+(1_u)2+__.+(1_a)t71

(6)

A positive MACD implies an upward trend, a negative MACD a downward trend. The
higher the MACD is, the stronger the trend becomes. The MACD itself is compared to its 9-
day EMA.

Signal = EMA(9 - day MACD) )

If the MACD crosses the 9-day EMA from beneath, a buy signal is generated. Vice versa, if
it crosses it from above, a sell signal is generated. So several phases exist where the strategy is
not invested in the index but in the PRIBOR and vice versa.

3.3 Used Risk/Return Ratios

In order to compare the strategies we compare the Value at Risk at a 99% quartile, the
standard deviation, the average daily yield and the cumulated total performance.
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4. Presenting the Results

4.1 Results of the Daily Strategy

If the daily strategy is applied onto the PX and PX-TR, figure 3 presents the results. In
addition to the charts, the standard deviation, the VaR 99%, defined as 1% Quartile of the
daily yields, the average daily yield and the overall performance are presented.

Figure 3: Results of daily strategy

PX Index

PX TR Index

Daily Yields Monday | Tuesday [Wednesday| Tt y Friday Daily Yields Tuesday |Wednesday| Thursday Friday
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PX Strategy Difference PXTR Strategy Difference
lard Deviation -1.347% -1.040% -22.796% Standard Deviation -1.346% -1.208% -10.266%
VaR 99% -3.838% -3.352% -12.668% VaR 99% -3.730% -3.597% -3.566%
[@ daily yield [ 0.009%|  0.016%| [ 68042%| [@dailyyield [ 0024%]  0.026%] 12.299%
|cumulated total performance | 1.796%|  81.346%| | 4429.298%|  [cumulated total performance | 129.512%| 199.482%| 54.026%

Source: Own calculations.

The result is that the daily strategy offers a better performance with less risk than the
simple buy and hold strategy. The strategy fits better with the PX, because the dividends are
not implemented here. But it has to be mentioned that it is a very simple approach as the
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average yield per calendar day is calculated for the whole period, even though these results
were not available in the past when applying this strategy.

4.2 Results of the Moving Average Convergence/Divergence (MACD) Strategy

Following the idea of the MACD leads to figure 4. The MACD signal and the resulting
strategies are visualized.

Figure 4: Results of MACD strategy
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Source: Own calculations.

The strategy leads to more significant results compared to the daily strategy. Standard
deviation and VaR decrease by 26 — 36% while the daily yield and the total performance is
much higher. It can be stated that the strategy works and an investment in the PX-TR strategy
combined with the PRIBOR leads to a sustainable valued added.
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5. Final Conclusion

This article is the first one that presented the historical data for the PX-TR from 1994-04-
05 to 2006-06-20. In addition, it is the first one that tests two tactical trading strategies with
the PX-TR. The results can be summed up as follows:

(1) The PX-TR leads to a good cumulated performance compared to the PX, dividend

yields are relatively high, especially since 2006.

(2) Both strategies, combining the PX and PX-TR with the PRIBOR, lead to a better

risk/return profile.

Further academic research can be done now as the full history of the PX-TR is available. In
addition to the mentioned strategies, a comparison to Czech bonds or international asset
classes could be done.

Acknowledgments

Support of Masaryk University within the project MUNI/A/0823/2016 is gratefully
acknowledged.

References

[1] Appel, G. (1979). The Moving Convergence Divergence Method, Great Neck, N.Y.,
Signalert 1979.

[2] Bloomberg (2016). Relevant Data for all Shares in the PX and PX-TR.

[3] CFBF (2017). Rules for reference Banks and the calculation (Fixing) of Reference
Interest Rates PRIBOR, July 2017, available from: http://www.cfbf.cz/files/pribor-
rules.pdf, accessed 2017-08-06.

[4] CNB (2017). PRIBOR Rates 1992 — 2017, available from:
https://www.cnb.cz/en/financial_markets/money_market/pribor/year_form.jsp, accessed
2017-05-21.

[5] Huang, Bill / Kim, Yong Soo (2006): A Test of MACD Strategies, available from:
summit.sfu.ca/system/files/iritems1/7584/etd2727.pdf, accessed 2017-08-06.

[6] Wiener Borse (2016a). PX — Prague Stock Exchange Index, updated: 29 July 2016,
available from: http://ftp.pse.cz/Info.bas/Eng/en_PX.pdf, accessed 2017-08-06.

[7] Wiener Borse (2016b). PX-TR — PX Total Return Index, updated: 29 July 2016, available
from: http://ftp.pse.cz/Info.bas/Eng/en_PX-TR.pdf, accessed 2017-08-06.

[8] Prague Stock Exchange (2016). The Rules for the PX Index and PX-TR Index of the
Prague Stock Exchange, January 2016 | Version 1.5, available from:
http://ftp.pse.cz/Info.bas/Eng/PX_index_rules.pdf, accessed 2017-08-06.

731



11" International Scientific Conference on Financial Management of Firms and Financial Institutions Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 6™ — 7t September 2017

Analysis of Variance of Economic Value Added to
Chosen Industry in the Czech Republic
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Abstract

The paper is focused on the performance valuation of the automotive industry in the Czech
Republic and the pyramidal decomposition on the Economic Value Added application using
analysis of variance. First, Economic Value Added and variance decomposition is presented. In
the application part, the analysis of the performance of the sector is reviewed over the period
from 2007 to 2015. For analysis quarterly data are used. Next, factors affecting the Economic
Value Added are analysed by using the variance decomposition approach. In the end, comments
on the results of the influence quantification are provided.
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1. Uvod

Ekonomické pfidand hodnota je jednim =z hlavnich ukazateld, které lze vyuzit pro
hodnoceni vykonnosti finan¢nich i nefinan¢nich instituci, ale také ekonomiky jako celku.
Jednou z moZnosti, jak zjistit faktory, které ovliviiuji Grovenn vykonnosti je aplikace
pyramidového rozkladu dané¢ho ukazatele s vyuzitim analyzy odchylek, kterou Ize rozd€lit na
statickou a dynamickou analyzu. V ramci dynamické analyzy Ize vyuzit metodu dekompozice
rozptylu.

Rozhodujicim faktorem a hlavnim zdrojem riistu ekonomiky v Ceské republice je pramysl,
kde nejvétsi podil na celkové priimyslové produkci mé zpracovatelsky primysl. Ekonomicka
pridana hodnota zpracovatelského primyslu je vyrazné ovlivnéna vyvojem automobilového
prumyslu. Dle klasifikace CZ NACE se jedna o oddil 29, ktery zahrnuje vyrobu motorovych
vozidel pro pfepravu osob a nakladi, vyrobu raznych dilti, pfisluSenstvi a vyrobu pfivésa a
navésu.

Cilem ptispeévku je identifikovat zakladni faktory, pomoci analyzy rozptylu, které
ovliviiuji vykonnost automobilového primyslu v Ceské republice. Vykonnost je hodnocena
pomoci ekonomické ptidané hodnoty (EVA — Economic Value Added) na bazi relativniho
hodnotového rozpéti. Pomoci analyzy rozptylu budou vy¢€isleny vlivy dil¢ich ukazateli, které
nejvice ovliviiovaly ekonomickou pfidanou hodnotu béhem analyzovaného obdobi.

2. Ekonomicka pridana hodnota

Ekonomicka pfidana hodnota (EVA — Econonic Value Added) dle DluhoSova (2004)
vychazi ze zékladniho pravidla, Ze firma musi minimaln¢ vyprodukovat tolik, kolik ¢ini vynos

! Ing. Dagmar Richtarova, Ph.D., VSB - TU Ostrava, Ekonomicka fakulta, Sokolska tiida 33, Ostrava.
email: Dagmar.richtarova@vsb.cz.
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investovanych prostfedkti. EVA patii mezi ekonomické ukazatele, dle DluhoSova (2010) a
vyjadiuje nadzisk, rozdil zisku a nékladii na kapital.

Napt. DluhoSova (2004) a Maiik (2005) uvadi dva zékladni koncepty vypoctu ekonomické
pfidané hodnoty, a to na bazi provozniho zisku a na bazi hodnotového rozpéti.

Ukazatel EVA na bazi hodnotového rozpéti 1ze urcit jako

EVA=(ROC -~WACC)-C, )

kde EVA je ekonomicka pridana hodnota, ROC je rentabilita celkového kapitalu a WACC jsou
pramérné ndklady celkového kapitalu.

EVA na bazi zuZzeného hodnotového rozpéti je dana vztahem
EVA=(ROE —R; )-VK, )

kde ROE je rentabilita vlastniho kapitalu a Re jsou naklady vlastniho kapitalu, které lze
stanovit dle modelu CAPM, APM, dividendového modelu a stavebnicového modelu a VK je
vlastni kapital.

EVA na bazi relativniho hodnotového rozpéti je dana jako

I\E/\|/<A (ROE —Ry), A3)

takto je vyjadiena relativni vykonnost firmy.

3. Analyza rozptylu

Pro urceni faktorti ovliviiujicich dany ukazatel lze vyuzit statickou nebo dynamickou
analyzu. Pro statickou analyzu lze vyuzit metodu pyramidového rozkladu a dle analyzy
odchylek urcit vlivy dil¢ich ukazatell, které ovliviiuji vrcholovy ukazatel béhem daného
obdobi. Metody pyramidového rozkladu jsou uvedeny v Zmeskal (2013). Naopak pfti
dynamické analyze se zjiStuje primérné chovani daného a dil¢ich ukazateld za urcité obdobi.

Dynamicka analyza vychazi z delSi ¢asové fady ukazatele pro hodnoceni vykonnosti a je
zalozena na dekompozici rozptylu daného ukazatele. Odvozeni metody dekompozice rozptylu
1ze nalézt v DluhoSova, Ptackova, Zmeskal (2015) a Zmeskal, DIuhoSova (2014).

Vychozim predpokladem je nelinearni funkce, kterd ma tvar

Y=1(R.FR.F), (4)
kde Y je zavisle proménnd a F, je nezavisle proménna.
Tato nelinearni funkce musi byt aproximovana pomoci Taylorova rozvoje na funkci

linearni. Obecny tvar Taylorova rozvoje, ktery bude aplikovan, Ize vyjadiit takto
Af(F,F,,--- F, )=

QI o’ f(") o°f () (5)
AF; - AR, +— ‘AF; -AF - AR +---
; oF, i 2?%% -OF, zz.zaF oF 0RO T T
Dle metody dekompozice rozptylu je vliv dil¢ich faktorti na vrcholovy ukazatel urc¢en jako
z, =a’ var( ) Za -a, cov(FI ,FJ) (6)

kde a; = E(ﬁf—()J var(F, ) je rozptyl dil¢ich faktord a cov(Fi,Fj) je kovariance mezi
of
faktory F,F;.

Podil rozptylu dané¢ho ukazatele na celkovém rozptylu vrcholového ukazatele 1ze stanovit
jako
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S = —. (7)

4, Aplikacni ¢ast

V této Casti bude aplikovana analyza rozptylu ekonomické ptidané hodnoty na bazi
zizeného hodnotového rozpéti dle vztahu (3). Zuvedeného vztahu jsou pomoci
pyramidového rozkladu vyjadieny jednotlivé dil¢i ukazatele, které ovliviiuji rentabilitu
vlastniho kapitalu ROE.

Ukazatel ROE Ize rozlozit jako

EAT EBT EBIT V |ZK ostVK ostP R ZAvV BU
ROE = . . =+ +— | —+—+— ||, (8)
EBT EBIT V A |VK VK VK (VK VK VK

kde EAT je dCisty zisk, EBT je vysledek hospodateni pted zdanénim, EBIT je vysledek
hospodateni pied zdanénim a tGroky, V jsou vynosy, A jsou aktiva, ZK je zakladni kapital, VK
je vlastni kapital, ostVK jsou ostatni polozky vlastniho kapitalu, 0stP jsou ostatni pasiva a R
jsou rezervy, ZAV jsou zavazky, BU jsou bankovni Gvéry.

Pomoci rozkladu ROE lze ukazatel relativni EVA vyjadrtit vztahem

EVA |EAT EBT EBIT V |ZK ostVK ostP R ZAV BU
= . . e =+ +——+|—+—+— || —R.,(9)
VK EBT EBIT V A |VK VK VK |VK VK VK

kde R; jsou naklady vlastniho kapitalu, které byly stanoveny dle stavebnicového modelu.

Na zakladé¢ rozkladu ukazatele ROE lze ekonomickou pfidanou hodnotu na bazi
relativniho hodnotového rozpéti vyjadtit pomoci dil¢ich faktort jako

EVA

W:{Fl'Fz'Fs‘FA'[F5+F6+F7+(F8+F9+F10)]}_F11’ (10)
. EAT . EBT . EBIT .V . ZK . 0stVK .
kde F, je —, F je ——, K je — , F je —, K je —, F, je ——, F, je
1) EBT > ) EBIT 3 ) v 4 ) A SJVK 6 J VK 7]
ostP . R . ZAV . BU .
W,ngeW,nge W,Flojewa Fllje RE'

Dosazenim do vzorce (6) bude vycislena velikost vlivi dil¢ich faktori na vrcholovy
ukazatel, pticemz je nutno stanovit parametr a, , ktery je urCen jako parcialni derivace funkce
podle daného faktoru.

63
~ VK
=g ~—~| (10)

a.
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kde

a, =E(F,)-E(F,)-E(F,) E(R,+F, +F, +F,+F, +Fp),

a,=E(F)-E(F,)-E(F,)-E(R,+F, +F, +F,+F, +Fp),

a,=E(F)-E(R,)-E(F,)-E(FR, +F, +F, +F, + F, + Fy),

a,=E(F)-E(F,)-E(R,)-E(R, +F, +F, +F, + F, + Fy),

a; = E(Fl)' E(Fz)' E(Fa)' E(F4) a5 = E(F ) E(F ) E(Fs) E(F4)’

a, = E(R,)-E(F,)-E(R,)-E(F,). a = E(F.)- E(F,)- E(F,)- E(F,),

3, = E(F)-E(F,)-E(R,)-E(F,) a, = E(R,)-E(F,)- E(R,)- E(F,), a,, =1

Nésledné bude stanoven rozptyl dil¢ich ukazatelii a kovariance mezi faktory. Podil rozptylu
daného ukazatele na celkovém rozptylu ukazatele EVA bude stanoven dle vztahu (7), pficemz
vliv rozptylu daného ukazatele na vrcholovy ukazatel v piipadé 11 faktori lze urcit jako

Z, :af -var(F,)+a, -a, -cov(F,F,)+a, -a,-cov(F,F)+a -a, -cov(F, F, )+
+a,-a5-cov(F,F)++a -a,-cov(F,F )+a -a,-cov(F,F )+a -a;-cov(F,FKR)+
+a,-q 'COV(Fl’Fg)"'al'alo'COV(Fl’Flo)"'al'all'cov(Fl’F11)1

z,,=a; -var(F)+a -a, -cov(F,F,)+a -a,-cov(F,F;,)+a -a, -cov(F, F, )+
+a,-a;-cov(F,F)+a -a,-cov(F,FR)+a -a, -cov(F,F, )+a -a;-cov(F,FR )+
+a,-a4-cov(F,FR)+a, -a,-cov(F,F,)+a -a, cov(F,F,).

4.1 Analyza rozptylu relativniho ukazatele EVA automobilového primyslu

Pro analyzu finan¢ni vykonnosti byl zvolen automobilovy pramysl, ktery vyrazné ovliviiuje
vykonnost zpracovatelského primyslu Ceské republiky. Zdrojem vstupnich dat pro vypocet a
nasledny rozklad ekonomické piidané hodnoty automobilového primyslu byly udaje
Z internetovych stranek ministerstva primyslu a odchodu CR, které byly ziskany z materialt
hodnoticich finan¢ni analyzu primyslu a podnikové sféry za analyzované obdobi 2007 —
2015. Z ¢tvrtletnich dat byly sestaveny vykazy, které predstavuji zakladni vstupni informace
pro zhodnoceni finan¢ni vykonnosti automobilového primyslu pomoci ekonomické piidané
hodnoty. Z téchto ctvrtletnich vykazti byly stanoveny dil¢i ukazatele rozkladu relativni
ekonomické ptidané hodnoty za celé analyzované obdobi.

V Grafu 1 jsou uvedeny hodnoty ukazatele EVA a SPREAD automobilového pramyslu za
obdobi od 1. Q. 2007 — IV. Q. 2015. Ekonomicka ptidana hodnota byla stanovena dle vzorce
(2) a SPREAD je dan rozdilem ROE a R, pfi¢emz naklady vlastniho kapitalu byly stanoveny

pomoci stavebnicového modelu dle MPO.
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Graf 1: Vyvoj ukazatele EVA a SPREADU za obdobi 2007 — 2015
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V Grafu 2 jsou zachyceny ctvrtletni hodnoty ukazatele EVA na bazi relativniho
hodnotového rozpéti, za obdobi 2007 — 2015. Nejvétsi pokles byl zjistén 4. ctvrtleti roku 2009
a naopak nejvyssi narast relativni EVA byl v 1. ¢tvrtleti roku 2015.

Hodnota ukazatele
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- 0,0200°

- 0,0400

Graf 2: Vyvoj relativni EVA za obdobi 2007 — 2015
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Zdroj: vlastni zpracovani

Pro objasnéni, které dil¢i ukazatele mély nejvétsi vliv na vyvoj relativni ekonomické
piidané hodnoty, je v Grafu 3 znazornén vyvoj 11 dil¢ich ukazateld, které byly zjiStény na
zakladé rozkladu ukazatele relativni EVA dle vzorce (9).
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Hodnoty ukazatell

Graf 3: Hodnoty dilcich ukazateli za obdobi 2007 — 2015
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Pro vyjadieni podilu dil¢ich ukazateld na celkovy rozptyl ukazatele relativni EVA byly
stanoveny zakladni parametry - sttedni hodnota a rozptyl dil¢ich faktori, viz Tabulka 1.

Tabulka 1: Stiedni hodnota a rozptyl dilcich ukazateli

F1 F2 F3 F4 F5 F6
EAT/EBT EBT/EBIT EBIT/V VIA ZKIVK ost.P/VK
E(F) 0,838910 0,947720 0,056704 0,421673 0,354891 0,022660
var(Fi) 0,161673 0,066848 0,000572 0,005457 0,001659 0,000039
F7 F8 F9 F10 F11
rezervy/VK zavazky/VK BU/VK ostVK/VK Re EVA/E
E(F) 0,130070 0,844551 0,170071 0,645109 0,027703 0,011226
var(Fi) 0,000920 0,020180 0,003933 0,001659 0,000033 0,0005

Zdroj: vlastni zpracovani

Pomoci parcialni derivace byl zjistén parametr a; a nasledné vycislen podil rozptylu dil¢ich
ukazatelll na celkovém rozptylu, viz Tabulka 2.

Tabulka 2: Parcidlni derivace a podil rozptylu dilcich ukazatelii na celkovém rozptylu

F1 F2 F3 F4 F5 F6
EAT/EBT EBT/EBIT EBIT/V VIA ZK/IVK ost.P/VK
ai 0,049114 0,043475 0,726609 0,097710 0,019010 0,019010
Si 20,88 % 4,82 % 55,68 % 6,91 % -1,07 % 0,10 %
F7 F8 F9 F10 F11
rezervy/VK | zavazky/VK BU/VK 0stVK/VK Re EVA/E
ai 0,019010 0,019010 0,019010 0,019010 -1,000000
Si 0,98 % 1,62 % -151% 0,58 % 11,00 % 100 %

Zdroj: viastni zpracovani
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Analyzou rozptylu bylo zji§téno, Ze ukazatelem, ktery nejvice ovliviioval ekonomickou
pfidanou hodnotu, byla provozni rentabilita vynost. Tato rentabilita ovliviiovala celkovy
rozptyl ekonomické pridané hodnoty z 55,68 %. Mezi dalsi ukazatele, s vyraznym kladnym
vlivem lze povazovat danovou redukci a naklady vlastniho kapitalu. VIivy vsech dil¢ich
ukazatelll jsou znazornény v Grafu 4.

Graf 4: Viiv dilc¢ich ukazatelii na celkovy rozptyl ukazatele relativni EVA

Re

OST VK/VK
BU/VK
ZAVAZKY/VK
REZERVY/VK
OST.P/VK
ZK/VK

V/A

EBIT/V
EBT/EBIT
EAT/EBT

Diléi ukazatel

-10,00% 0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%
Podil rozptylu dil¢ich ukazatell na celkovém rozptylu EVA

Zdroj: vlastni zpracovani

Pti dekompozici rozptylu je potieba analyzovat vysi vlivu a smér pilisobeni na rozptyl
vrcholového ukazatele, které jsou zavislé na koeficientech vlivu (parametr aj), variabilité
jednotlivych ukazateli a kovarianci mezi vysvétlujicimi proménnymi. Z uvedenych 11
proménnych plsobi na rozptyl vrcholového ukazatele pozitivné 9, pouze vlivy dvou
proménnych (podilu zakladniho kapitdlu a bankovnich Gvért na vlastnim kapitalu) jsou
negativni. Negativni ptsobeni téchto dvou proménnych je zplsobeno vysokou zapornou
korelaci s ostatnimi proménnymi. Z Grafu 4 vyplyva, Ze relativni EVA automobilového
pramyslu je ovlivnéna a vyviji se zejména na zakladé dvou hlavnich proménnych, a to
provozni rentability vynosti a danové redukce. Provozni rentabilita vynost ovlivituje rozptyl
relativni EVA z 55,68 % a danova redukce z 20,88 %.

5. Zavér

Cilem pfiispévku bylo pomoci analyzy rozptylu zjistit, které faktory nejvice ovliviuji
relativni ekonomickou pfidanou hodnotu automobilového prumyslu za obdobi 2007 — 2015.
Nejprve byly popsdny moznosti vypoctu ekonomické pifidané hodnoty a nasledné byla
objasnéna dynamicka analyza rozptylu pro urceni faktorti ovliviiujicich vrcholovy ukazatel
EVA. Relativni EVA byla rozlozena na 11 dil¢ich ukazatel a dle dekompozice rozptylu byly
identifikovany faktory ovliviujici relativni ekonomickou piidanou hodnotu automobilového
prumyslu za analyzované obdobi. Za jeden z hlavnich generatorti relativni ekonomickeé
piidané hodnoty lze povazovat ukazatel provozni rentability vynosu, ktery tvoii 55,68 %
celkového rozptylu relativni ekonomické ptidané hodnoty.
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Decision to provide trade credit based on selected
models of financial health prediction in the chosen
sector

Anna Siekelova?, Lucia Svabova?

Abstract

The decision to provide a trade credit is also a decision that the company temporarily waives
funds that might be gained if customer pay in cash. However, it may happen that a client provided
trade credit has not paid properly and on time and in the worst case, it does not paid at all. The
decision to undertake such a risk should be made on the basis of a knowledge of the borrower's
financial situation and its future development. To identify the development of the financial
situation of an enterprise is possible, at least in part, by using predictive models. The aim of our
contribution is to identify the development of the financial situation by using selected models in
the selected sector, which, in view of non-payment appears to be at risk in Slovakia.

Key words

Receivables. Trade credit. Prediction models. Poznanski model. Jakubik-Teply model. Gulkov
model. Hurtosova model.
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1. Uvod

V sucasnej dobe je mozné poskytovanie obchodnych uverov oznacit za konkuren¢nu
vyhodu podniku. Subjekty, medzi ktorymi dochadza na trhu k vzajomne;j interakcii, disponuju
finanénymi prostriedkami v roznych ¢asovych okamihoch. [3] Poskytnuty obchodny tver je
mozné vyzit na preklenutie tohto ¢asového nestladu. Na strane druhej je nutné vnimat’ i mozZné
negativa vyplyvajuce z poskytovania obchodnych tverov. Ide predovsetkym o riziko ich
nezaplatenia, resp. oneskoreného zaplatenia, taktiez dodato¢né naklady suvisiace so samotnym
riadenim pohladavok a fakt, Ze v pohladavkach mé& podnik viazané znacné mnoZstvo
finan¢nych prostriedkov, ktoré by za inych okolnosti mohol vyuzit' v procese tvorby zisku.
V ramci nasho prispevku sme sa zamerali na rozhodovanie podniku o poskytnuti, prip.
zamietnuti obchodného uveru na zaklade vysledkov vybranych modelov predikcie finanéného
zdravia obchodného partnera v ramci vybraného sektora.

2. Obchodny uver v tedrii a praxi europskych podnikov

Obchodny uver predstavuje strategicky nastroj v rukach podniku. Jeho poskytnutie moze pre
podnik predstavovat’ konkuren¢nt vyhodu, no na druhej strane moZze byt’ poskytovanie uverov
pric¢inou bankrotu. Teoretické aspekty, ktoré podnikatel'ov vedu k poskytovaniu obchodnych

! Ing. Anna Siekelova, PhD., University of Zilina, Faculty of Operation and Economics of Transport
and Communications, Department of Economics, Univerzitna 1, 010 26 Zilina, email:
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uverov, rozdelil autor Paul vo svojej publikacii na aspekty poskytovania obchodného tveru z
pohladu ponuky, aspekty poskytovania obchodného tveru z pohladu dopytu, aspekty
poskytovania obchodného uveru z pohl'adu obchodnych podmienok a ich diferencidcie podla
zékaznikov, [15] ¢im priamo zdoraznil dolezitost’ a potrebu poskytovania obchodnych averov
nielen pre zdkaznika, ale i pre samotny podnik. V ramci aspektov poskytovania obchodného
uveru z pohladu ponuky by sme zddraznili najmé tedriu asymetrickych informacii. Jej
zakladom je fakt, Ze v pripade, ak predavajuci Celi neistote tykajucej sa finan¢ného zdravia
svojho zakaznika, neméze urobit’ najlepSie predajné rozhodnutie. Na druhej strane rovnako zo
strany zékaznika existuje neistota tykajuca sa kvality produkcie, ktoru ponuka dodavatel’, nie
je teda schopny realizovat’ najlepsie nakupné rozhodnutie. Obchodny tver tak moze byt pouzity
na vysporiadanie sa s tymito asymetrickymi informaciami. Dodavatel’ poskytne obchodny tiver
ako znak dovery v kvalitu svojich vyrobkov a na druhej strane ziska cenné informécie o
finan¢nom zdravi zakaznika cez jeho platobné zvyklosti a tieZ schopnost’ vyuzit' skonto. [13]
Otazne vSak ostdva ¢i nie je oneskorené ziskavat’ informécie o odberatel'ovej finan¢nej situacii
az po odoslani tovaru. Autori Brealey a Myers zdoraziuju potrebu spravneho tsudku pri
rozhodnuti o poskytnuti, prip. zamietnuti obchodného uveru. Efektivne iverové rozhodnutie by
malo byt zalozené nielen na striktnych kvantitativnych aspektoch tverovej politiky, ale i na
snahe podniku o maximalizaciu jeho zisku. [2] Ku kazdému odberatel’ovi je teda potrebné
pristupovat’ individudlne a vznika potreba zamerat’ sa predovsetkym na skupinu rizikovych
zékaznikov, ¢im podnik znacne eliminuje riziko, ze sa kvoli poskytnutym a nasledne
nezaplatenym obchodnym uverom dostane sam do finanénych problémov. [12]

Vysledky prieskumu spolo¢nosti Intrum Justitia potvrdili, Ze v pripade az $tyroch z desiatich
slovenskych podnikov je platobna neschopnost” spdsobena prave v dosledku neuvazeného
poskytovania obchodnych uverov. [4, 5] Poskytnuty obchodny uver sa pre mnohych stal v ¢ase
obmedzen¢ho pristupu k finanénym zdrojom jeden z najlacnejSich zdrojov financovania. Po
rokoch finan¢nych turbulencii a dlhovej krizy sa vSak makroekonomické ukazovatele v
mnohych eurdpskych krajinach zacali zlepSovat. Napriek tomu spravanie obchodnych
partnerov pri poskytovani obchodnych tiverov stale ohrozuje eurdpske vel'ké i malé podniky.
Mnohé z nich povazuju oneskorené¢ uhrady za vaznu hrozbu, ktord vplyva na ich samotnu
schopnost’ sa rozvijat, investovat’, a teda v kone¢nom dosledku 1 prijimat’ novych pracovnikov.
Ozivenie eurdpskej ekonomiky si nutne ziada stabilitu a va¢$i optimizmus zo strany
podnikatel'ov vzhl'adom na budtci vyvoj. V snahe naStartovat’ ekonomiku Eurépy Europska
centralna banka upravila trokové sadzby. Od 16. marca 2013 plati pre jednodiiové refinan¢né
operacie urokova sadzba 0,25%, pre hlavné refinancné operécie bola trokova sadzba znizena
na nulu a pre jednodnové sterilizacné operacie plati urokova sadzba -0,40%, z ¢oho vyplyva,
ze banky Europskej centralnej banke za svoje jednodnové vklady platia urok. [19] Takto
stanovené urokové sadzby su tak isto vysledkom snah Eurdpskej centralnej banky o oZivenie
ekonomiky prostrednictvom stimulécie investicii a spotreby. Podl'a keynesidnov by centralna
banka mala znizit’ urokovi mieru vtedy, ked sa ekonomike nedari a naopak pristupit’ k jej
zvySeniu v Case, ked rastie. [17] Momentalne je vSak situacia v Europe nejednotna a zatial’ ¢o
krajindm ako napriklad Nemecko sa trokové sadzby zdaju nizke a povazuju ich za riskantny
krok, krajiny stojace na periférii Eurdpy tento krok privitali. Napriek snaham Eurdpskej
centralnej banky az 84% respondentov v ramci prieskumu realizovaného spolo¢nost’ou Intrum
Justitia odpovedalo, Ze i vzh'adom na nizke urokové sadzby nevidi Ziadne zmeny v investovani.
[6] Vo vSeobecnosti sa vyvoj situacie ohladom oneskorenych uhrad v Eurépe moze zdat
priaznivy. Spotrebitelia st v priemere v omeskani so svojimi platbami iba 0,9 dna, pricom
podniky platia svoje zadviazky z obchodného styku v priemere o 5,6 diia neskor, zatial’ Co v
pripade verejného sektora je omeSkanie o nieCo dlhSie, az 7,2 dna. [6] Je potrebné si vSak
uvedomit, ze stale ide o udaje podnikov v ramci Eurdpy, kde v jednotlivych krajinach
ekonomickd situicia nie je rovnaka a je mozné pozorovat’ velké rozdiely. V extrémnych
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pripadoch méze ist’ dokonca o omeskanie v dizke viac ako jeden mesiac. Napriklad v Taliansku
su podnikatelia predavajuci svoj tovar organom verejnej moci nuteni ¢akat’ na tthradu svojich
faktiir aj 48 dni po ich realnej dobe splatnosti. Naopak v krajinach Skandinavie ¢i v Nemecku
je oneskorenie vyrazne kratSie ako je europsky priemer. [6]

Na zéklade vysledkov prieskumu spoloc¢nosti Atradius, ktory je zamerany na B2B sektor, je
mozné konstatovat’ silne negativny postoj slovenskych podnikov k poskytovaniu obchodnych
uverov. Preferencia poskytovania obchodnych tverov je vyrazne ovplyvnend vnimanim
vysokého rizika, ktoré je s tymto spojené. V priemere iba 20% celkového B2B doméaceho ¢i
zahrani¢ného objemu predaja na Slovensku je realizovaného na zéklade obchodného tveru. V
ramci podnikov vychodnej 1 zdpadnej Europy je toto Cislo dvojnasobné. [1] Konzervativny
pristup pri poskytovani obchodnych tverov v Slovenskej republike je mozné vysvetlit
narastom nezaplatenych pohladdvok po lehote splatnosti za posledné dva roky jednak v
domacom, ale i zahrani¢nom predaji. Priemerny podiel faktur, ktoré su po lehote splatnosti viac
ako 90 dni, bol v ramci prieskumu stanoveny na 5%. slovenski respondenti tiez uvadzaju, ze
takmer 1% z celkového objemu pohladdvok bolo odpisanych, nakol'ko boli oznacené ako
nedobytné. Tieto pohladavky zvdcSa pochadzali z odvetvia stavebnictvo a sektor sluzieb.
Najcastejsim dovodom pre odpis pohladavky bol bankrot odberatel’a, pripadne ukoncenie
podnikania zo strany odberatel’a. ZardZajicim tiez ostava, ze takmer jedna tretina opytanych
slovenskych respondentov v priebehu nadchadzajucich 12 mesiacov ocakava mierne zhorSenie
platobnej discipliny, a to najmé v sektore sluzieb a v stavebnictve. [1]

3. Data, metodologia a vysledky

Pri posudzovani bonity klienta vel'mi dolezité i samotné odvetvie, v ktorom podnik pdsobi.
[7] Ako uz bolo nac¢rtnuté, ako najrizikovejsie odvetvie z hl'adiska poskytovania obchodnych
uverov sa javi stavebnictvo a sluzby, nakol’ko prave v ramci tychto odvetvi respondenti vnimaja
najvyssie mnozstvo pohl'adavok po lehote splatnosti. V ramci vysledkov prieskumu spolo¢nosti
Bisnode z roku 2015 sa financna situacia v odvetvi stavebnictva javi vSak skor ako stabilna,
takmer tri Stvrtiny podnikov je charakterizovanych ako podniky, s ktorymi sa pri poskytovani
obchodnych uverov spaja prijate'né tverové riziko. [20] V ramci stboru podnikov, s ktorym
pracujeme, mame k dispozicii udaje z uctovnych zavierok 2 325 podnikoch z odvetvia
stavebnictvo za rok 2015. Z tejto databazy sme vyfiltrovali podniky podla vlastnictva, priCom
ako kritérium pre typ vlastnictva sme pouZili sikromné tuzemské vlastnictvo. Nasledne sme sa
v rdmci pravnej formy zamerali vyluéne na spolo¢nosti s ru¢enim obmedzenym. Zo vzniknutej
databazy uctovnych jednotiek sme vylucili tie, ktoré v sivahe vykazovali zaporny majetok a
tiez takeé, pri ktorych sa objavilo delenie nulou v rdmci vybranych finanénych ukazovatelov.
Na zaver sme odstranili uctovné jednotky, ktoré boli v priebehu sledovaného obdobia zrusené.
Dalej budeme pracovat’ so vzorkou 945 podnikov. Finanénd stabilitu tychto podnikov sme
zistovali vyuzitim vybranych predikénych modelov.

Poznanie aktuédlnej financ¢nej situacie a zaroven €o najpresnejsi odhad jej buduceho vyvoja
U potencidlneho obchodného partnera je predpokladom pre spravne rozhodnutie o poskytnuti,
prip. zamietnuti obchodného tveru. [10,11] V ramci odbornej literatiry sa stretdvame so
Sirokou Skalou dostupnych modelov predikcie finanéného zdravia podniku. Mnohé z nich
vznikli v zahrani¢i. [8,9,12,16] Ich pouzitie vzhladom na Specifikd slovenskej ekonomiky
modzeme oznalit za limitujice. V poslednej dobe sa problematikou predikcie finan¢ného
zdravia zaobera vSak stile vdcSie mnozstvo slovenskych, Ceskych ¢i pol'skych autorov
a vznikaju tak modely, ktorych pouZzitie by sa mohlo zdat' adekvéatnejSie. V ramci néasho
prispevku sme sa zamerali predovSetkym na tieto modely. Ich sumarizaciu, ako i sposob
kalkulacie uvadzame v nasledujicej tabul’ke.
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Tabulka 1: Prehlad kalkuldcie pouzitych modelov predikcie financného zdravia

Poznanski model FD = 3,562, + 1,588x, + 4,288x; + 6,719x, — 2,368
Xy Cisty zisk/aktiva
X, (obezné aktiva-zasoby)/kratkodobé zavizky
X3 staly kapital/aktiva
X4 zisk alebo strata z predaja/trzby z predaja

Ak FD je vicsie ako 0, je mozné podnik oznacit’ ako prosperujuci
Ak FD je mensSie ako 0, je mozné podnik oznacit’ ako neprosperujuci

Jakubik Teply e2,4192+2,5779)(1+1,7863x2—3,4-9OZX3—2,4-17ZX4+1,7679x5—3,3062x6—2,24—91x7
model p= 1 + @2:4192+2,5779x,+1,7863x—3,4902x3~2,4172x4+1,7679x5—3,3062x—2,249 L7
Xq (cudzie zdroje + ost.pasiva)/vlastny kapital
X, (dlh. Givery + dlh.dlhopisy)/vlastny kapital
X3 prevadzkovy zisk/nédkladové uroky
X4 prevadzkovy zisk/trzby
Xs zasoby/(trzby/365)
X finan¢ny majetok/obeZné aktiva
X7 Cisty zisk/kapital

Ak p je mensie ako 0,5, je mozné podnik oznacit’ ako prosperujuci
Ak p je vécsie ako 0,5, je mozné podnik oznacit’ ako neprosperujlici

e~ 1,6889+0,00337UK27—-4,4075UK55+1,4058UK57—0,0165UK 67
HurtoSovej model p= ~
1 +e 1,6889+0,00337UK27—-4,4075UK55+1,4058UK57—0,0165UK67
UK?27 (priemerné zasoby/trzby)*365
UK55 odpisy/néklady hospodarskej ¢innosti
UK57 nakladové uroky/naklady finan¢nej ¢innosti
UK67 samofinancovanie : (vlastny kapital/kapital)

Ak p je menSie ako 0,5, je mozné podnik oznacit’ ako prosperujuci

Ak p je vicsie ako 0,5, je mozné podnik oznacit’ ako neprosperujici
e0,0216—0,6131x1—0,00683(2—0,0293X3—0,001IX4+0,0240X5+O,0317x6—1,06633(7

Gulkov model p=
1 + e0,0216—0,6131x1—0,0068x2—0,02933(3—0,001IX4+0,024—0x5+0,03173(6—1,0663)57
Xq pohotova likvidita
X, obrat pracovného kapitalu
X3 podiel finan¢nych uctov na celkovych aktivach
X4 stupenl samofinancovania
X uverova zadlzenost’
Xg podiel zavizkov voci Statnym inStiticidm na celkovych aktivach
X7 rentabilita aktiv z EBIT DA

Ak p je menSie ako 0,5, je mozné podnik oznacit’ ako prosperujuci
Ak p je vacsie ako 0,5, je mozné podnik oznacit’ ako neprosperujlici

Index IN 05 INO5 = 0,13x; + 0,04x, + 3,97x3 + 0,21x,4 + 0,095
X Celkovy kapital/cudzi kapital
Xy EBIT/nékladové Groky
X3 EBIT/celkovy kapital
X4 Vynosy/celkovy kapital
Xs Obezné aktiva/kratkodobé zavazky

Ak INOS je vyssie ako 1,6, je mozné povazovat’ financné zdravie podniku za vyborné
Ak INO5 je v rozmedzi od 0,9 do 1,6, je mozné podnik zaradit’ do Sedej zony
Ak INO5 je mensSie ako 0,9, podnik smeruje k bankrotu
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Ako uvadzame v tabul’ke 1 na predikciu vyvoja finanéného zdravia podnikov v sektore
stavebnictve sme pouzili tri slovenské modely, jeden pol'sky a jeden Cesky model. Na zaklade
vysledkov sme podniky v ramci nasej vzorky rozdelili nasledovne (tabulka 2).

Tabulka 2: Prehlad kalkuldacie pouzitych modelov predikcie financného zdravia

Prosperujuci podnik Neprosperujuci podnik
Model
Poznanski model 765 180
Jakubik Teply model 746 199
Hurtosovej model 772 173
Gulkov model 768 177
Index IN 05 762 183

3.1 Diskusia k zistenym vysledkom

Ako je mozné pozorovat’ vSetky pouzité modely az priblizne 80% podnikov zo sektora
stavebnictvo v ramci naSho vyberového suboru zaradili medzi prosperujice podniky, prip.
podniky s vybornym finanénym zdravim v pripade indexu IN 05. V pripade Indexu IN 05 je
potrebné vSak spomentt, Ze 3 podniky boli zaradené do sivej zony, tieto podniky sme v rdmci
tabulky zaradili medzi neprosperujice, aby bola zachovanad rovnaka klasifikacia ako pri
predchadzajtcich modelov a tiez vzhl'adom na fakt, Ze sa jednalo o podniky, ktorych hodnota
vysledného indexu bola mensia ako 1.

Obchodny zakonnik v zneni neskorSich predpisov prichddza s novym inStitGtom —
spolo¢nost’ v krize, ktory nadobudol platnost’ od 01.01.2016. Spoloc¢nost’ je v krize, ak je v
upadku alebo jej ipadok hrozi.[14] Zakon €. 7/2005 Z. z. o konkurze a restrukturalizacii v zneni
neskorSich predpisov je definuje, ze dlznik je v Upadku, ak je platobne neschopny alebo
predlZeny. Pravnicka osoba je platobne neschopna, ak nie je schopna platit’ 30 dni po lehote
splatnosti aspon dva penazné zaviazky viac ako jednému veritelovi. Predlzeny je ten, kto je
povinny viest’ u€tovnictvo podla osobitného predpisu, ma viac ako jedného veritel'a a hodnota
jeho zavizkov presahuje hodnotu jeho majetku. Z ¢oho teda vyplyva, Zze ma zaporné vlastné
imanie. [18] Novela zakona ¢. 513/1991 Zb. Obchodny zakonnik v zneni neskor$ich predpisov
vSak prichadza s definovanim podmienok, za akych spolo¢nosti ipadok hrozi. Spolo¢nosti
hrozi Gpadok vtedy, ak pomer jej vlastného imania a zdvizkov je mensi ako 8 ku 100. Podl'a
prechodnych ustanoveni sa pomer 8 ku 100 bude pouzivat az od roku 2018. Dovtedy budu
pravidla eSte menej prisne. V roku 2016 bude na postdenie hroziaceho tpadku rozhodujuci
pomer vlastného imania a zavizkov 4 ku 100 a v roku 2017 pomer 6 ku 100. [21] Nasledne sme
teda urcili na zaklade stanovenych kritérii (dosiahnuté zaporné vlastné imanie alebo pomer
vlastného imania a zaviazkov menej ako 0,04), Zze v roku 2014 sa v nasej vzorke nachadzalo 185
podnikov Vv krize a v roku 2015 sa tento pocet mierne znizil na 171 spolo¢nosti, ktoré sa
nachadzaju v padku, prip. im upadok hrozi. Takto dosiahnuté vysledky je mozné porovnat
s vysledkami, ktoré boli dosiahnuté v ramci vypoctov predikénych modelov.

V pripade Poznanskiho modelu boli dva podniky v ramci nasej vzorky zaradené do
neprosperujucich, aj ked’ vzhl'adom na definovanie spolo¢nosti v krize v zmysle Obchodného
zakonnika by sa malo jednat’ o podniky, ktoré sa nielenze nenachadzajt v upadku, ale im ani
upadok nehrozi a sedem podnikov bolo zaradenych medzi prosperujtce i ked’ im moze hrozit’
upadok vzhl'adom na pomer vlastného imania a zavéazkov, ktory je nizsi ako 0,04.

Na zéklade vysledkov modelu Jakubik Teply bolo nespravne zaradenych az 24 podnikov,
19 7z nich do skupiny neprosperujucich 1 ked’ mali byt v skupine prosperujucich podnikov a 5
by podl'a stanoveného pomeru vlastného imania a zadvizkov mali byt’ v neprosperujucich i ked’
pouzitych model tieto podniky zaradil medzi prosperujice.
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V pripade HurtoSovej modelu bola situdcia opac¢nd. Z 18 nespravne zaradenych podnikov,
bola vicsina podnikov (15) zaradend medzi prosperujuce i ked’ pomer ich vlastného imania
a zaviazkov bol niz§i ako 0,04.

Gulkov model, rovnako ako model HurtoSovej, zaradil medzi prosperujtice podniky i viaceré
(14) také, ktoré by mali byt’ zaradené medzi neprosperujuce.

Ako najpresnejsi sa méze javit’ Index IN 05, ktory nespréavne zaradil iba 4 podniky, pricom
jeden z nich mal byt’ v katego6rii prosperujucich a tri v kategorii neprosperujtcich.

4, Zaver

V sucasnej dobe sa poskytovanie obchodnych uverov stalo beznou sucastou obchodnej
praxe. Prieskumy v§ak ukazuju, ze ochota poskytovat’ obchodné uvery na Slovensku je omnoho
mensia ako v inych vyspelych ekonomikach. Samotné poskytnutie obchodného tveru je
spojené s rizikom straty v dosledku jeho nezaplatenia riadne a v€as zo strany odberatel’a. Toto
riziko je nepriamo Umerné prave platobnej discipline odberatel’a, ktorému bol poskytnuty
obchodny uver. Otazka poskytnutia alebo zamietnutia obchodného uveru je jednou zo
zakladnych otdzok, ktoré je potrebné vyriesit' v ramci manazmentu pohl'adavok. Odpoved’ by
mala byt do zna¢nej miery odvodend prave od spravne posudenej bonity potencidlneho
odberatel'a. Mnohé podniky sa stdle vo vdcSej miere obracajil na Specializované informacné a
ratingové agentlry. Takéto spracovanie externymi agenturami je vSak financne naro¢né, a preto
si ho najmi mal¢ a stredné podniky dovolit nemdzu. Na zaklade posudenia bonity odberatel'ov
je mozné zaradit' ich do tzv. bonitnych skupin, pricom efektivne riadenie pohladavok je
zalozené 1 na diferencovanom pristupe k tymto jednotlivym skupindm. Diferencovany pristup
sa mdze prejavit’ v stanoveni limitov pre odberatel'ské uvery, roznych platobnych podmienok,
pouziti jednotlivych foriem zaistenia pohladavky ¢i stanoveni konkrétnych néstrojov pre
vymahanie nezaplatenych pohl'adavok.

Za najrizikovejSie odvetvie je na Slovensku povazované prave stavebnictvo.
V ramci ndsho prispevku sme sa zamerali na predikciu finanéného zdravia slovenskych
podnikov prave v tomto odvetvi prostrednictvom vybranych modelov. Pozornost’ sme venovali
najma tym modelom, ktoré vznikli v krajinach s podobnou ekonomikou ako je ta na Slovensku.
Vybrali sme tri slovenské, jeden Cesky a jeden pol'sky model. Na zaklade vysledkov je mozné
konstatovat’, ze az takmer v 80% pripadoch sa jednalo o podniky s dobrym finanénym zdravim,
ktoré je zakladnym predpokladom pre buduce zaplatenie poskytnutého obchodného uveru
riadne avcas. Napriek tomu nad’alej odporac¢ame podnikom preverit' schopnost’ thrady
poskytnutého tveru individualne pri kazdom dodéavatelovi, obzvlast ak sa jedna o nového
potencialneho obchodného partnera. Modely predikcie finanéného zdravia doplnené o zékladné
vypocty v ramci finanéno-ekonomickej analyzy mézu podniku poskytnit’ rychly a pomerne
jednoducho dostupny obraz o finan¢nej situacii obchodného partnera, co v konecnom dosledku
podpori spravne rozhodnutie o poskytnuti, prip. zamietnuti obchodného tiveru.

This research was financially supported by the Slovak Research and Development Agency —
Grant NO. APVV-14-0841: Comprehensive Prediction Model of the Financial Health of Slovak
Companies.
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Strategies of Portfolio Insurance at Extremal Risks

Valéria Skiivankova !, Matej Hajdu 2

Abstract

The paper deals with dynamic strategies of portfolio insurance against extremal market risk.
We consider some modification of three portfolio insurance strategies: the constant proportion
portfolio insurance, the option based portfolio insurance and the delta-hedging strategy. These
strategies can reduce the sensitivity of the value of portfolio to unfavourable changes in
financial market by diversification of the position. The goal is to compare the three ways of
creating portfolios and demonstrate the effectiveness of extreme value theory in measuring and
managing risk using real financial data.
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1. Introduction

Extreme price movements in the financial markets are rare, but very important. The stock
market crash on Wall Street in October 1987 and other big financial crises caused that the
finance industry has seized upon the extreme value theory (EVT) methods. EVT vyields
methods for quantifying such events and their consequences in statistically optimal way. The
statistical analysis of extremes, including the description of their distribution and quantile
function, estimation of unknown parameters of the distribution and testing hypothesis about
them, is key to many of the risk management problems in finance. The stress testing of
portfolio includes a set of procedures and techniques which help us to discover the sensibility
of the portfolio to unfavourable changes in financial markets.

In this paper, we will use two methodologies: analysis of quantile-based risk measures VaR
(Value-at-Risk) and CVaR (Conditional Value-at-Risk), and analysis of special risk measures
called Greeks. We will also consider some modification of three known strategies of portfolio
insurance, namely CPPI (constant proportion portfolio insurance), OBPI (option based
portfolio insurance) and delta hedging ([2], [7]). These strategies can reduce the sensitivity of
the value of portfolio to extremal changes in financial market by diversification of the
position. The goal is to compare the three ways of creating portfolios and demonstrate the
effectiveness of EVT in measuring and managing the risk using real financial data which
include extremal values. So, the following parts deal with VaR, CVaR, Greeks, insurance
strategies and their application to daily stock prices of American Bank Citigroup during the
time periods of big financial crises.
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2. EVT approach to VaR and CVaR

The Value-at-Risk is a standard measure of market risk in risk management. VaR is a point
estimation of potential financial loss, more precisely, VaR can be defined as maximal loss of
financial position during a given time period for a given probability. In general, for a random
variable X with distribution function F(x) we define VaR as the a-quantile of the distribution

VaR, (X) =inf {x e R, F(X) > a}. (1)
The Conditional Value-at-Risk is defined as the conditional mean value of random variable X
over VaR
CVaR, (X) = E(X|X >VaR,(X)). )
To modify these risk measures using EVT, we will consider two types of extremes: the
block maxima (BM) and peaks-over-threshold (POT).
BM we define for iid random variables X, X,..., X, as M, =max{X,, X,.,..., X, }.

By Fisher-Tippett theorem (see [3]) the limit distribution of normalized block maximum can
be approximated for n—oo by standard extreme value distribution defined as

H.(X) =exp[—(1+§x)‘§]for E£0, 1+ >0,

H.(x) :exp(—e’x),for &=0.

where the parameter & is called EVI (extreme value index). The generalized extreme value
distribution (GEV) has three parameters — except of & also location parameter p and volatility
parameter c.

(3)

H. . (X)=exp —[1+§X_ﬂj_§ for =0, |
O
4

X=p

H.(x) = exp[— e_j for £=0.

POT we define as those values of the random variable X which are larger than the chosen
value (threshold) u. By Pickands theorem (see [3]) the conditional distribution function of

peaks over threshold F,(x)=P(X —u <|X >u)in limit case (for u—d) can be approximated
by generalized Pareto distribution (GPD) given as follows

1

G. ., (X) :1—£1+§Xz)ﬂj§,for £#0,

GM#(X)ﬂ—exp(—%j,forgzo. (5)

The function e(u) = E(X —u|X >u)is called mean excess function. In the case when X has
GPD, e(u) is a linear function of u, more precisely

p+&
e(u)=—-—=—. 6
=2 )
Now, using EVT we can modify VaR and CVaR.
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VaR for BM
From the definition of BM we have P(M,, < x) = P[max{X,, X,,..., X, } < x]= F"(x).
So, using (4) we get

1

P(M, <VaR,)=a" ~ H.(VaR,) = exp _(1+§VaRa —ﬂ) IR
O

VaR, — u

(1+§—6 )_§=—nlna © ()

VaR,(M,) = y+%[(— nina) ¢ 1]

VaR for POT
Using the definition of conditional probability we get

F.()=P(X —u<x|X >u)= P(“;(;(( f;‘)* u) _ F(Xlt“;(‘u)F(“)
F(x+u)=@1-F(u))-F,(x)+F(u).

After substitution y = x + u we get
F(y)=Q-Fu)-K(y-u)+F(u).

Because F,(x) = GPD, we get by (5)

F(VaR, (X)) = & = (- F(u))- 1—(1+ g\mr FFU) o
§ (8)
_a B[ e )L
VaR (X)=pu+ ; Kl_ F(u)} 1]
CVaR for POT
According to the definition of CVaR and e(u) we have
CVaR,(X) = E(X|X >VaRa(X))J_rVaRa(X) =e(VaR, (X)) +VaR, (X).
Using (6) we get
CVaR, (X) =%W+VaRa(X) =ﬂ+\l/"‘_‘—z;f(x). 9)

3. Greeks in Black-Scholes model

Using stochastic methods, we can construct a replication portfolio from stocks, bonds and
some options which eliminates the market risk. Options are financial derivative contracts
which gives the right to the holder, but not the obligation, to buy or sell an underlying asset at
a pre-defined price (strike price) during a certain time (time of expiration). The dynamics of
continuous changes in options prices are described by stochastic differential equations, the
solution of which is determined by the famous Black-Scholes formula for European call
option (see [3])

C,=S-0(d)-K-e"™.d(d,), (10)
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where S is the stock price at time t, K is strike price, T — time of expiration, r is risk-free
interest rate, o — volatility of the stock price, ®(-) standard normal distribution function and

dl:g\/%'{ln[%}r(H%GZj( —t)} and d,=d,—oT —t. (11)

The price of put option we get from the put-call parity and is given as
P=K.e'™.d(-d,)-S - ®(-d,). (12)
So, the price of options depends on four parameters C = C(S, t, o, I).

In continuous option trading, there exists a set of measures of risk called the Greeks (greek
parameters) that stand for calculations representing relationship among the variables used to
describe an option price in the Black-Scholes model (the price of underlying asset, time to
expiration, interest rate and volatility of the asset price). The basic greeks (A-delta, ®-theta, v-
vega and p-rho) are defined by the first order partial derivatives of the option price

. ] )
oS ot oo or

We proved in [11] that for European call option on non-dividend stocks the following
explicit formulas hold
= cD(dl)

caII

_ r(T-t)
®call 2\/1.__ f(dl) rke” cD(d ) (14)

Ucan = ST -t- f(d1)1
Peanl = K(T _t) 'eir(Tit) : q)(d2)1

x2/2

where and ®(x)= I f(y)dy are the probability density function and the

f(x)= \/_

distribution function of standard normal distribution.

4. Strategies of portfolio insurance

In this part, we will consider three strategies of portfolio management: CPPI, OBPI and
delta-hedging.
Constant Proportion Portfolio Insurance (CPPI) strategy is based on construction of a
portfolio using risky stocks and risk-free bonds. The investor chooses a floor value F as the
lowest value of the portfolio. The difference between the actual value of the portfolio at time t
and the floor value is called cushion value CV. So, we get
CV, =V —F ,wheredF, =F, -r-dt (15)
CPPI strategy has an important parameter m (multiply) which gives the part of risky assets in
the portfolio
g, =m-CV, ,for m> 0. (16)

The additional part V,“°"' — g, is invested to bonds, for which holds dB, =B, - r - dt.

Theorem 1. CPPI strategy guarantees for the value of the portfolio at time t > 0 the following
VtCPPI — FO . el‘t +a- Stm
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where o = C—\{;’~eﬁ‘ and B=r(l-m)-0.5(m-m?)c>.
0
Proof. The proof can be found in [2]. o

Theorem 2. For the explicit form of basic greeks in CPPI strategy of portfolio construction
holds

ACPPI — amstmfl VCPPI — (mZ _ m)dtastm
O™ =Fre" + af8," o = Fte" + (1—m)atS,"
Proof. We proved this theorem in [5]. m

Option Based Portfolio Insurance (OBPI) strategy uses for portfolio construction of g
stocks and g put options on these stocks with maturity T and strike price K. For the value of
such portfolio at time T holds

V! =q(S; +P) =0(S; +max(0,K - S;))
Using the put-call parity we can write
VP = q(Ke "V +C). (17)
Theorem 3. OBPI strategy is equivalent to CPPI strategy if the multiply m is a function of t
and S, as follows
C
Proof. The proof can be found in [2]. mi

mF!(t,S,) = (18)

Theorem 4. For the explicit form of basic greeks in OBPI strategy of portfolio construction
holds

AOBPI — Aca“ @OBPl — Kre—l’(T—t) + @Ca” (19)
VOBPI =V pOBPI = _K(T _t)e_r(T_t) + Peai
Proof. We proved this theorem in [5]. m

Delta-hedging strategy is based on delta-neutrality. Assume in general, that the portfolio
consists of n types of assets, nj is the number and A; is the value of assets of type i, i=1, ..., n.

port —

Then the value of portfoliois V ,, = ZniA and for the delta of portfolio holds A, =0. If
i=1

we consider a simply portfolio from one type of stock, bond and call option on this stock, the
portfolio value is V., =N, -S+n,-1+n, -C and by delta-neutrality condition we get
A port
We can get n, from the condition
V=0 & nS+n,+n,C=0 <> n,=—Nn,C—-nS
So, choosing n, =—1and using relations (10) and (14), our position is given by vector

(N,15,15) = (A1, € = Sy, ~1) = (@(d),~Ke " @(d,),~1) (20)

call?

=M +n;- Ay =0 < n=-n-Ay,
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5. Application of Strategies

We apply here the considered stochastic methods to daily log-returns of stock prices
R =In(S,/S, ,) of American Bank Citigroup from January 4, 1997 to December 16, 2016.

Figure 1 shows the time plot of 10 081 corresponding log-returns. The October 1987 Black

Monday and the global financial crisis from 2007 are clearly seen from the plot.
Figure 1: Time plot of daily log returns of Citigroup stock from January 4, 1977 to December 16, 2016
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Using the data in two subperiods: 1) the period of Financial Crisis from 2007, 2) the period
covering ‘Black Monday’ stock fall from October 1987, we perform CPPI, OBPI (generalized
CPPI) and Delta hedging strategy.

In the following part of the text we use methods implemented in programming language R
and constructed according to instructions in chapter 4. Code of methods is available in [5].
All methods work dynamically for given dataset of stock price movements and for assumed
initial investment, both required in the input of methods. Special types of computing formulas
of VaR and CVaR in chapter 2 are implement in R as well. In analysis assuming EVT
approach we work with fExtremes package of statistical methods for estimating parameters of

distributions. This toolbox is officially advised to use by RiskMetrics framework [12].
Figure 2: Time plots of the first sub-dataset from 2006-09-18 to 2008/09-12 (left) and the second one from
1986-11-20 to 1988-11-11 (right)
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Concerning the analysis of the first subperiod, CPPI strategy behaves very naturally for all
values of risk parameter m and fully matches with the main idea of strategy - in case of
declining trend of stock price, the portfolio value stays above the floor value for all m (Fig. 3).
From this point of view the most conservative value of m=1 leads to the most successful

strategy.
Figure 3: Time plots of CPPI and generalized CPPI (OBPI) strategy in the subperiod 1)
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Because of fall in stock price, the delta call declines. Thus, Delta hedging strategy in sense of
maintaining neutrality leads to selling of stock and keeping value of portfolio in total balance -
in the part of portfolio with stable value (Fig.4).
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Figure 4: Time plots of Total Balance (left) and Delta Call option (right) during delta hedging
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The extreme stock fall in the second subperiod (for m=5 and OBPI) causes the fall of the
overall portfolio value below floor value (Fig.5). Based on this observation the choice of m =
4 seems to be very reasonable. Delta hedging in the second subperiod behave so as in first
subperiod and leads to positive profit what is not so surprising if we realize that this strategy is
sensitive to the steep changes of stock value, but just around a realizing price of an option

what force us to buy/sell stock for an actual, unprofitable price.
Figure 5: Time plots of CPPI and generalized CPPI (OBPI) strategy in the subperiod 2)
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Consider results from EVT and derived quantile measures VaR, CVaR for EVT
assumptions. Using the values from 1984-11-28 to 2016-08-23 we proceed the back-testing
analysis with moving 500-days window and estimate risk. Firstly, we compare BM method
for different length of block (n=21, n=63). We note that the estimates of parameters are more
stable and tests of goodness of fit also point at the choice of n=21 which also brings more
accurate estimate of risk using VaR (Fig.6).

Figure 6: Time plot of risk estimates using VaR for alpha=0.995 and BM method for different block sizes
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Despite of more stable estimates for threshold u2=0.01361 (20% values above u2) in compare
to u1=0.01835(15% values above ul), ul leads to better estimate of risk (Fig.7).

Figure 7: Time plot of risk estimates using VaR for alpha=0.995 and POT method for different u choices
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In the comparison of all EVT approaches (Fig.8) we note that POT method brings better
estimates of risk than BM method. In general, CVaR relative to VaR overestimates the risk
and it is questionable if we want to use CVaR as “emergency” measure (only 20 real values

exceed estimate) or for finding the best fitting estimate of risk.
Figure 8:Time plot of rlsk estimates usmg VaR for alpha 0.995 with BM n=21, POT for ul and CVaR for ul
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The paper deals with the quantile methodology approach in EVT concerning a single asset in a
portfolio, however, it may be interesting to model the dependency between assets, as well.
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The efficiency of online auction market in Poland for
chosen category of items

Anna Sroczyfiska-Baron*

Abstract

Traditional auctions used to be inefficient because of geographical limits and poor information.
The development of IT technology allowed to introduce online auctions which reduced these
limitations. In this way the problem of efficiency came back. In previous works the preliminary
researches were conducted for collectible market at Polish the biggest online auction market —
Allegro.pl. However, collectible market is characterized by two main factors: there is no fixed
price and there is an important emotional aspect. The main aim of this work is to verify the
hypothesis of efficiency for completely different category at this service — “mobile phones”
where there is no problem to buy a new one in a shop and its value is commonly known. The
question occurs if there is still any possibility to obtain abnormal return? The statistical tools
were used to answer this question.

Key words
online auctions, efficiency, calendar effect, Allegro.pl

JEL Classification: C49, G19, G40

1. Introduction

Nowadays it is impossible to imagine our lives without Internet but one must remember
that 1990 is usually given as a year of beginning of the Internet age. There was established the
first website and one year later the prohibition for commercial use was abolished. It is less
than 30 years ago. The great development of IT technologies has started since that moment.
The concept of e-commerce got a new importance. Nowadays, e-commerce embraces all
transactions based on IP protocol (according to Central Statistical Office). Online shops are
the important part of e-commerce. There are more and more popular all over the world. There
are a lot of advantages of this form of shopping for both clients (for example time saving, the
possibility of comparison of different offers, wider range of goods, more precise descriptions,
and what seems to be the most important — often just cheaper price and many others) and
sellers (for example cost reductions, bigger number of potential clients, the possibility of
contact with clients 24hours per day without bigger cost, less permits and many others). Of
course there are also some important disadvantages as lack of face-to-face contact, the
problem of payment security, the cost of sending, anonymity of sellers, the lack of possibility
of watching the item. But it is visible that the problems are being solved step by step, as
statistical European is not afraid to spend 970 Euro per year during online shopping and the
dynamics of sale growth is big, as 21% in 2015. One of the methods of online shopping are
online auctions services. It is very important, relatively new market which gives a lot of
opportunities for both clients and sellers.

In this work, the problem of efficiency of online auctions will be examined. Traditional
auctions were regarded as inefficient because of poor information and geographical limits.

1 dr. Anna Sroczynska-Baron University of Economics in Katowice, mail: kozak@caprisoft.com.pl.
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Thanks to Internet online auctions do not deal with these kinds of problems. So the question
about efficiency is coming back. The problem of efficiency will be considered similarly to
stock exchange markets. When there is no possibility to use historical prices to construct the
strategy and gain abnormal returns it is said that the market is inefficient. In other words the
week — form efficiency will be checked on online auctions. The researches will be conducted
with data coming from Polish the biggest online auction service Allegro.pl. There are some
works connected with worldwide potentate Ebay.com (for example Kaufmann, Spaulding and
Wood, 2009 or Gopal, Tung and Whinston, 2007) but Polish market is characterized by
different factors so it seems to be worth to examine it separately. First of all — its range is
definitely smaller than eBay. It is generally directed only to Poland. What is more, the
potential clients are characterized by different minds. The development of online shopping is
also great in Poland but it is still far away in comparison with other European countries. In
Poland about 40% of people buy goods online, when in Great Britain more than 81%. What is
more, nowadays about 80% of people have got access to Internet in Poland but one should
consider that only four years ago it was only 65% in country areas. The political and economic
changes in Poland after 1989 made it possible to develop new forms of shopping but there is
still stronger allegiance to traditional form of shopping in this country — (for example
statistical Polish buy 5 times per year by Internet, what is rather small number in comparison
to 21 times in Great Britain - report Ecommerce Standard 2016). To sum up, than, online
auctions are more and more popular in Poland but still much less than in other countries — it
could be called as emerging online auction service market. So it seems to be important to
examine Polish services separately.

The main aim of this work is to examine the efficiency of online auction service in Poland
with the use of data coming from service Allegro.pl for the category of used Mobile phones.
In previous works similar examinations were conducted for category of old coins
(Sroczynska-Baron, 2015b, 2016a, 2016b) and children clothes (Sroczynska-Baron, 2015a).
The researches showed rather inefficiency. However, this category is different — the items are
commonly available, their value is commonly known and there is not any sentimental factor.
So the conclusions may vary a little bit. It is more questionable if the bidder will want to bid
up the price too much. During the researches the statistical tests will be implemented and this
time frequency of sale will be examined in spite of prices because in this kind of auctions not
only price (which could be more or less the same), but the final result: sale or the lack of bids
is worth to be examined during efficiency examinations. The researches will check if possible
calendar effects (as on the stock exchange) are present on online auctions service and in this
way the efficiency will be verified.

2. Methodology

The concept of efficiency of market was introduced by Fama (Fama, 1970). If the market is

efficient there is no possibility to gain abnormal return. There are three levels of efficiency:

e Weak form — all historical information are present in shares prices

e Semi strong form — all public information are present in shares prices

e Strong form — even secret information are present in shares prices.
When the hypothesis of week form efficiency would be true there is no sense to analyze
historical prices to obtain higher rates of returns. There are a lot of works examining the share
prices all over the world which allowed to determine some anomalies militating for rather
inefficiency. One group of them are connected with time and called “calendar effects”. The
most famous one is “the effect of Monday”. French (1980) and Gibbson (1981) showed that
rates of returns on Monday are much lower than on other days on American market. Jaffe and
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Westerfield (1985) affirmed the day effect on other capital markets: Great Britain, Canada,
Japanese and Australia, but in two last Tuesday was the worst day. What is interesting the day
effect is also observed when price volatility is examined (Kiymaz and Berument, 2003). There
are also some effects connected with particular month. The most famous one is the effect of
January. It is said that rates of returns are bigger in January in comparison with other months
(Haugen and Lakonishok, 1988 or Jones, Pearce and Wilson, 1987). It is also said that there
are usually low rates of return in May and high rates of return in September. The third
calendar effect is connected with parts of the month. The effect of turn-of-the-week was
examined by Lakonishok and Smidt (1988) who found that rates of returns for the last few
days of old month and for a few days of a new one are usually much bigger than for other
days. Ariel (1987) divided a month into two parts and showed that the rates of returns for the
first part of the month are higher than for the second one. The third part of anomalies is
connected with particular hour. Smirlock and Starks (1986) showed that first hour of Monday
gave negative rates of return when on other days positive rates of returns. Interesting
conclusions were presented also by Harris (1986), who said that the last fifteen minutes of
each session gave serious increase.

In this work some calendar effects will be checked on online auction service similarly to
stock exchange. The problem is whether is it possible to observe some difficult to explain
anomalies giving more than average profit at the on—line auction market like at the stock
exchange. The following effects will be analyzed:

e An effect of a day in a week

e An effect of an hour in a day

e An effect of a part of a month
The statistical analysis will be conducted to verify the anomalies. The analysis of variance will
be used. The assumptions of normal distribution will be verified by Q-Q test and
homogeneousness of variance by Bartlett’s test. If homogeneousness of variance is not
observed, the amendment of Welch with corrected number of freedom will be used. If normal
distribution is not observed, the test of Kruskal — Wallis will be implemented. Test t- Student
will be used to compare two groups or test of Mann — Whitney if the assumptions are not
fulfilled.

When the efficiency of the stock exchange is analyzed, the rates of return are most often
examined. Kiymaz and Berument (2003) proposed the price volatility. When the online
auction service is considered, it seems to be important to examine also the final result of the
auction (sold or unsold), not only the final prices. This is the significant problem especially
when the auctions with commonly known values of the items are contemplated. In such
situations it is hard to gain much bigger profits from the price (because it is more or less the
same) but one can gain profits from bigger than average number of sold items. In this work
the sale or the lack of bidders will be considered to verify calendar anomalies and efficiency at
the online auction service as the special category of items is chosen for the researches.

3. Run of researches

3.1 Data

Data used in the researches come from Polish the biggest online auction service Allegro.pl.
The category Electronics was chosen. There were observed auctions of a mobile phone Iphone 5s
16GB from 06.2017 till 08.2017. It was introduced 4 years ago in October 2013 in Poland.
Nowadays, it is still commonly available. The new item costs about 1200zI in a shop. The auctions
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of used phones in good condition without any damages were chosen to obtain uniformity. There
were observed 1571 auctions during examined period and 392 were ended by sale.

3.2 Results

First, the calendar effect ,,a day in a week” was examined. The results of auctions of Iphone
5s divided into 7 groups for different days are presented on Fig. 1. It is visible that the least
number of auctions were ended during the weekend but the percentage of auctions ended by
sale seems to be rather equal.

Figure 1: The number of auctions of Iphone 5s including days of the week 6-8.2017
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The mean percentages of auctions ended by sale for particular days were compared. The best
statistical tool would be the Analysis of Variance but two strong assumptions should have
been fulfilled: normal distribution and homogeneousness of variance. If the data meet the
requirements for a parametric test, it is better to use it because it is more powerful than the
Kruskal-Wallis test. The first assumption was verified with the use of Q-Q test. The following
hypotheses were examined:

Ho: the population follows the normal distribution
H1: the population does not follow the normal distribution

The results are presented in Table 1. Unfortunately, the null hypothesis about normal
distribution should be rejected for all days and different significance levels.

Table 1: The results of Q-Q test for normal distribution for different days

Day Coefficient | No reason to reject | No reason to reject Ho | No reason to reject Ho
of correlation Ho for o = 0,01 for o = 0,05 fora=0,1

Mo | 0,58133487 X X X

Tue | 0,841221677 X X X
Wed | 0,819974829 X X X

Thu | 0,811064062 X X X

Fri 0,70427019 X X X

Sat | 0,685031324 X X X

Sun | 0,590673969 X X X

In this situation it was necessary to use the test of Kruskal — Wallis in spite of the Analysis of
Variance. The following hypotheses were examined:

Ho: the samples (groups) are from identical populations
Hq: at least one of the samples (groups) comes from a different population than the others
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The results of the test are presented in Table 2. It is visible that the least mean percentage of
auctions ended by sale was observed on Mondays but the differences were not statistically
significant.

Table 2: The results of Kruskal — Wallis test for Iphone 5s

Day | Rank total Test Statistic Critical value No reason to reject Ho
Mo 176 2
- =16,812
Tue 239 ooz v
Wed 253,5 2
’ s =12,592
Thu 300,5 H =2,1591 Hooss v
Fri 2345
Sat 306,5 Zo1s =10,645 v
Sun 260

Next, the calendar effect ,,an hour in a day” was examined. The results of auctions of
Iphone 5s divided into 2 groups for work time (8.00 — 16.00) and free time (16.00 — 24.00) are
presented on Fig. 2. It is visible that a little bit more auctions were ended in the afternoon and
the percentage of auctions ended by sale seems to be also bigger in this part of a day. The
hours of a night were ignored because only a few auctions were ended during this period.

Figure 2: The number of auctions of Iphone 5s including time of a day 6-8.2017
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The following hypotheses connected with the mean percentage of auctions ended by sale
during both periods were examined:

Ho:mi=my
Hi: mi<mg

The classical u - test for big size of samples was used and the results are presented in Table 3.

Table 3: The results of the test for two means for big population for Iphone 5s

Time
ofa | parameters Test Statistic Critical value No reason to reject Ho
day

8.00- X =0,22 Ug o1 = —2,33 v

16.00 f =0,18 U =-1,8309 Uy o = 164 .

16.00-| Xx=0,28 ‘

24.00 s=018 Uy, =—1,28 X
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At the significance level 0,05 and more the null hypothesis should be rejected so the part of a
day seems to be statistically important. More auctions are ended with sale from 16.00 till
24.00 than from 8.00 till 16.00.

Third part of researches was connected with the calendar effect ,,part of a month”. The
results of auctions of Iphone 5s divided into 2 groups for first half of the month and second
part of the month are presented on Fig. 3. It is visible that the same number of auctions was
ended in both parts of the month and the percentage of auctions ended by sale seems to be also
the same.

Figure 3: The number of auctions of Iphone 5s including time of a month 6-8.2017
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The mean percentage of auctions ended by sale during both periods was examined. The t—test
could be used to compare two periods but the assumption of normal distribution should be
fulfilled. The results of Q-Q test for different parts of a month are presented in Table 4.

Table 4: The results of Q-Q test for normal distribution for different part of a month

z?g Coefficient | No reason to reject | No reason to reject Ho | No reason to reject Ho
of correlation | Ho for « = 0,01 for « = 0,05 fora=01
week
I 0,323694793 X X X
Il ]0,202210559 X X X

There is not normal distribution so one had to use the test of Mann — Whitney. The following
hypotheses connected with the mean percentage of auctions ended by sale during both periods
were examined:

Ho: the distributions of scores for the two groups are equal

H1: the distributions of scores for the two groups are not equal

The results are shown in Table 5. There is no reason to reject null hypothesis for all
significance levels so there is no difference between the first and second half of the month.

Table 5: The results of Mann — Whitney test for Iphone 5s

Part
of a Rank total Test Statistic Critical value No reason to reject Ho
week
Up o, = 2,58
| 470 U 1o o8 v
2 :_ 03 Ug 05 =1,96 v
I 429 Uo, =164 y
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4. Conclusions

In this work the efficiency of online auction market was examined. The auctions of used
mobile phones were analyzed. The previous works were connected with different categories.
The collectible market of old coins and the auctions of used children clothes were examined.
The researches rather pointed out the inefficiency of these kinds of auctions. Some calendar
anomalies were found and the time series analysis also confirmed inefficiency. However, the
auctions belonged to specific group of items — it was not possible to buy a new one in a shop.
What is more, there is no fixed value of the item — for example if the desired item is the last
one for the whole collection one could pay much more for it. Emotions are also closely related
to this group. When the auctions of used phones are considered one can meet with different
situation. A new item is available in a shop, everybody knows its price. So it is much harder to
gain abnormal profits. So the question is if this kind of auctions is also inefficient? More than
1500 auctions were examined in this work and the final result was analyzed (sold or unsold)
as it is also an important problem when auctions are studied (not only the final price). The
analysis confirmed also for this group of auctions some calendar effects. There was no
difference in sales in different days and part of the month but statistical difference was
observed for different part of the day (the same effect was also observed for old coins and
children clothes). The anomaly “the effect of an hour in a day” goes to show inefficiency also
for online auctions of category Electronics. Of course, this is only initial examination, which
should be enlarge in future but gives very interesting conclusions. The most important
question is what would happen when much more expansive items than phones are examined?

Online auctions are more and more popular as one can observe a great development of IT
technologies so this is very important to know all mechanism which deals with them.
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Framework for Valuation of CAT Bonds

Bohumil Stadnik*

Abstract

In this financial engineering research we create the framework to quantify a catastrophe process
in order to calculate its probability; we study mechanism of the cyclone and the earthquake style
catastrophe closely and its impact to a catastrophe (CAT) bond’s market price development; finaly
we valuate appropriate CAT bond. We suggest valuation of CAT bonds using newly-proposed
methodology of 3-dimensional trees and also 2-scenarious model for one coupon period of time.

Key words
CAT bonds, catastrophic proces, valuation, more dimensional trees

JEL Classification: G1, G10, G12, G14

1. Introduction and Literature Overview

The research is closely connected to the research Fucik, Stadnik 2017 where is closely
described the problematics of valuation of catastrophe bonds using more dimensional trees.

Catastrophe (CAT) bond or insurance-linked security with face value F is a financial
instrument which is expected to provide a stream of cash payments c at the end of every period
t =1,2,...,T,where T denotes the bond’s maturity, so long as a particular catastrophe does not
occur. At the CAT bond’s maturity an investor receives both coupon payment and principal
repayment. Provided a catastrophe occurs and certain trigger level is activated during the life
of a CAT bond, an investor only receives a fraction of both coupon payment and principal
repayment w(F + ¢), where w € [0,1] denotes the fraction received. After this payment the
bond is wound up.

Edesess, 2014 claims that the periodicity t of the coupon payments c is usually quarterly and
the maturity ranges between 1 and 5 years with an average of 3 years. Edesess, 2014 mentions
2 primary attractions of the CAT bonds. First, the risk of CAT bonds is virtually uncorrelated
with other types of financial risks such as market risk, credit risk or interest rate risk. Second,
the interest rates paid to the investors are rather high, consisting of the base interest on the
money market funds in which the principal is deposited and the premium paid for the insurance
coverage.

Regarding the CAT bonds mechanics, Cizek et al. [2005] provide thorough explanation.
Sponsor creates an SPV as an issuer of bonds and as a source of reinsurance protection. The
CAT bonds are then sold to investors. Raised money is immediately invested in collateral.
Sponsor then makes premium payments to the SPV which together with investment of bond
proceeds make up an interest paid to investors. If there is a trigger event, fund are immediately
withdrawn from collateral and paid to the sponsor. At maturity the remaining principal (up to
100 %) is paid back to investors.

Liu et al., 2014 argue that the securitization of catastrophe risks which are small probability
and high loss events can bring solution to spread the catastrophe risk. They argue that in order
to develop effective CAT bond market, it is crucial to create an accurate pricing of CAT bonds.

! Ing. Bohumil Stadnik, Ph.D., University of Economics in Prague, e-mail:bohumil.stadnik@vse.cz
This research was supported by the Czech Science Foundation (Project No. GA 17-02509S)
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That is the reason they unlike the vast majority of other studies on the topic employ credit risk
in CAT bond valuation. Liu et al., 2014 basically employ Jarrow and Turnbull method to model
the credit risk and using extreme value theory thus construct general pricing formula. Liu et al.,
2014 apply their theoretical model to Property Claim Services data to finally value the CAT
bonds using the Monte Carlo method.

Cox & Pedersen, 2010 assume that there is no correlation between default of CAT bonds
and underlying financial market variables. They further assume that the financial markets are
incomplete and that the catastrophe event occurs independently of the underlying financial
market variables. Cox & Pedersen, 2010 propose two-step model. First step is the estimation of
the interest rate dynamics in the states of the world without the occurrence of the catastrophe.
The second step contains the estimation of the probability of the catastrophe occurring. Cox &
Pedersen, 2010 compare the bond contract to lending money subject to credit risk, except the
risk of default is in fact the risk of a catastrophe event happening. This comparison is of course
made from the bond owner’s perspective. Cox & Pedersen, 2010 are then able to utilize
proposed pricing methodology to assess the relative default spread on CAT bonds compared
with traditional defaultable securities. The comparison highlights the similarities and difference
between the CAT bonds modelling and the conventional incomplete and asymmetric
information approach to modelling credit risk (Janda, 2011), collateral and defaults (Janda,
2007, 2009)

Jarrow, 2010 proposes a simple closed-form valuation formula for CAT bonds consistent
with Libor term structure of interest rates model. The pricing in Jarrow, 2010 is predominantly
based on already existing methodology for pricing credit derivatives using reduced form model.
The pricing formula established by Jarrow, 2010 requires two crucial inputs — likelihood of the
catastrophe occurring and percentage realized loss rate. These two inputs are easy to obtain
using historical event occurrence and realized loss data. Since counterparty risk is minimized,
Jarrow, 2010 assumes that the issuer is default free and that he makes all bond payments in
time.

Braun, 2014 detects main determinants of the cat bond spread at issuance to be mainly
expected loss, covered territory, sponsor, reinsurance cycle and the spreads on comparably rated
corporate bond. He then proposes an econometric pricing model that is applicable across
territories, perils, and trigger types.

2. Valuation CAT bond Using 3D Tree

If we consider three-dimensional process we suggest to deal with the three-dimensional
trinomial tree of prices which has 9 possible ways from each node. The visualization of such
tree is provided in figure 1. We need to consider three-dimensional process with the following
dimensions:

1. Time,

2. Interest rates development,

3. Catastrophe process development.
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Figure 1: 3D tree

Interest rate development

We consider the development of interest rates to be a certain random process with three possible
steps from each node or the process could be improved by utilizing a more sophisticated model
such as Hull-White model.

Catastrophe process development

We expect catastrophe process to be independent on the interest rate development. Let us
suppose for example the path of the cyclon approaching the area to which is linked (figure 2).
This process could be also certain random process closely connected to a random walk.

Flgure 2: The path of a cyclone, Source: Australlan Government Bureau of Meteorology (2004)
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2.1 Calculations on 3D tree
Price at each node we calculate according formula (1):

P
Pt,i,cat = ? 19s (15_:1) (1)

Where n is the number of paths from each node (from left to right), Py ; .4 IS the total price of

a bond at time t with interest rate i, (unique for each node) and a state of catastrophe process
cat; q denotes the probability of the transition from node at time ¢ to time ¢t + 1. The principle
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is displayed in the figure 3.The calculation allows analytically calculate the price at each node
and use 9" scenarious where n is the number of coupon periods.

Figure 3: Principle of calculation using 3D tree
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2.1.1 Resultson 3D tree

Now let us have a CAT bond with, by the way of example, 100-years maturity, ¢ equals
to initial interest rate and we use Hull-White model for the interest rate forecasting. For the
simulation of a catastrophe process we use independent random walk steps (close to figure 2 —
cyclone style), the range of its values € [—100,100]. Initial value is 0, values < 0 are inactive
as triggers, with higher value of trigger the probability of triggering is lower. Example of
valuation (present value) for different parameters of trigger (implemented in Matlab) follows.
The results are presented in table 1 and figure 4.

Table 1: Price of a CAT bond with respect to trigger level
Trigger Price (present value) of a
CAT bond
1 36,76
2 60,03
3 74,77
4 84,10
5 89,99
6 93,72
7 96,07
8 97,56
9 98,49
10 99,07
11 99,44
12 99,67
13 99,81
14 99,89
15 99,95
16 99,98
17-100 100,00
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Figure 4: Price of a CAT bond with respect to trigger level
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2.2 Simulation on 3D Tree

Performing simulation on 3D tree while reaching the trigger is almost impossible (trigger value

is 100) we obtain typical price development with pull to par effect (figure 5).
Figure 5: Simulation of a CAT bond price without triggeing
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In case of simulation on 3D tree while reaching the trigger is probable (its value is 20) we obtain
a possible price development according to figure 6. We observe higher volatility of price while
catastrophe occurrs and fall to zero in case of reaching the trigger level.
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Figure 6: Simulation of CAT bond with triggeing
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occurance of volatility clustering in case of approaching of catastrophe process is in the figure
7b.

Figure 7: CAT bond volatility without clustering (a), with volatility clusters (b)
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b) Valuation Using 2 Scenarious model

3.1 “Cyclone” Style Catastrophic Process

The catastrophe process occurs usually in two regimes (Fucik, Stadnik, 2017). The first regime
we named the “sleeping” regime and the second we named the “active” regime. Based on
empirical observations the probability of switching from sleeping regime to active regime is
rather small whereas the probability of switching from active regime to sleeping regime is 100
% after certain period of time. We may generalize all catastrophic processes in this manner. For
example the probability of cyclone appearance is quite small (“black swan”). If it suddenly
appears (switches from the sleeping regime to the active regime) it may follow for example the
paths presented in figures 7. Figure 7 describes cyclone style development as a cyclon usually
appears and it takes some time to disappear. In some cases it may even reach the trigger level
(thick line at 1050 level-by the way of example).
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Figure 7: Cyclone style catastrophe development simulation
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3.2 “Earthquake” Style Catastrophic Process

Figure 8 describes earthquake style with a very quick run. We expect sharp peaks in
comparison to cyclon style.

Figure 8: Earthquake catastrophe development simulation
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For the valuation of both the cyclon and the earthquake style we may use the following
equation (2):

P1 _ (F+o)(1-g@)+w(F+0o)q @)

1+i

where Py is a current price of a CAT bond, i is risk free rate, g is the probability of a
catastophe apperance during the period of lyear.
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There is a comparison of valuation of a CAT bond covering cyclone and earthquake

catastrophes in the figures 8 and 9 (cyclone style-higher price in average, earthquake - lower
price in average).

Figure 8:Cyclone and earthquake style probability of triggering
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Figure 9: Cyclone and earthquake style CAT bond price
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3.3 Earthquake and Cyclone Style Components

For the valuation of the CAT bond which is composed from both the cyclon and the
earthquake components we may use the following equation (2):

P1 — (F+C)(1_511)(1;3?)"‘0)(}7‘"0)(11(12 3)
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Where g1 and g2 are probabilities of the catastrophe processes occuring.
There is a comparison of valuation of a CAT bond covering one and two catastrophes
in the figure 10 (Cyclone style - higher price, cyclone + earthquake - lower price).

Figure 10: Cyclone style-higher price, cyclone+earthquake components - lower price
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3. Conlusion

In this financial engineering research we describe the framework for the quantification of the
catastrophe processes, mainly of the cyclone and the earthquake styl, and consequently valuate
the appropriate catastrophe (CAT) bond. We recognize and describe the difference between the
both styles; while the earthquake style performs quickly and the calculation is basicaly only
about the probability that the catastrophe may happen during a certain period of time, the
cyclone style is also about the development of the process after a cyclone appears. During this
time period we may observe interesting effects like increasing volatility and volatility
clustering. We show the way of calculation using 3 D tree and also using more simple method
by utilizing valuation using 2 scenarious model for the short time period. We apply this method
to the both single and double catastrophe linked CAT bonds.
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Impact Analysis of the European Structural Funds
on Efficiency of Employment Issues in Euro Area
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Abstract

The European Union (EU) provides financial support to the Member States through various
financial tools currently from European Structural and Investment Funds that represent the main
instrument of the EU Cohesion Policy to increase competitiveness and to eliminate regional
disparities in economic, social and territorial dimension. The overall impact of the EU funds
depends on the structure of funding and absorption capacity of the country. Efficiency of funding
across the Member States is a fundamental issue for the EU development as a whole. The authors
consider determining efficiency of the EU funds as an issue of high importance and therefore this
paper provides a contribution to the debate on the role of the EU Cohesion Policy in the Member
States. The paper focuses on ex-post evaluation of territorial effects of the EU funds in
programming period 2007-2013 in theme of employment through efficiency analysis.

Key words

Cohesion Fund, Cohesion Policy, DEA, Efficiency, European Union, European Regional
Development Fund, European Social Fund, Euro area
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1. Introduction

The establishment of the EU marked at the beginning of new area; the EU Member States
currently enjoy many benefits such as free market, effective trading, enhanced security,
economic cohesion, sustainable development, protection of human rights, creation of jobs etc.
The EU main goals are to boost economic and social progress and eliminate existing differences
between the standards of living of Member States. The European Structural and Investment
Funds (ESIF) are basic instruments of the EU Cohesion Policy to promote the overall
harmonious development of the EU, to reduce disparities between the levels of development of
the various regions, and to strengthen its economic, social and territorial cohesion. ESIF consist
of the following five funds, i.e. European regional development fund (ERDF), European social
fund (ESF), Cohesion fund (CF), European agricultural fund for rural development (EAFRD)
and European maritime and fisheries fund (EMFF). The EU devotes important part of its
resources to financing regional development projects through ESIF which provide subsidy aid
to Member States based on their economic situation, mainly on the particular region's GDP.
The EU defines subsidies as "any aid granted by the State or through State resources in any
form whatsoever" based on Rubini's analysis (Rubini, 2010). How efficiently Member States
apply the funds is a fundamental issue for development and continuity of the EU Cohesion
Policy, and especially so in the context of the economic crisis and the growing number of
regions with low levels of development that the incorporation of so-called new countries into
the EU has supposed. Such circumstances have forced the EU to make huge economic efforts
to maintain and increase resources for the funds, and so it is vital for the EU authorities to know
how efficiently these are being applied (Enguix et al, 2012).

! Ing. Michaela Stani¢kova, Ph.D., Ing. Lukas Melecky, Ph.D., VSB - TU of Ostrava, Faculty of
Economics, Department of European Integration, Sokolska tiida 33, 702 00 Ostrava 1, Czech
Republic, michaela.stanickova@vsb.cz, lukas.melecky@vsb.cz.

773



11" International Scientific Conference on Financial Management of Firms and Financial Institutions ~ Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 6t — 7t September 2017

Efficiency of the EU funds is thus issue of high importance and this paper focuses on the
territorial effects of the EU funds in programming period 2007-2013 in theme of employment
through efficiency analysis. Efficiency analysis is based on national data originating from ex-
post evaluation of the EU Cohesion Policy programmes 2007—-2013 representing the input and
output variables to analyse whether the goal of fostering growth in the target countries have
been achieved with the funds provided and whether or not more resources generated stronger
growth effects in employment issues. The paper aims thus at elucidating the differences
obtained by the euro area countries in efficient using of ERDF, ESF and CF in employment
issues. The paper topic is solved by multicriteria approach of Data Envelopment Analysis
(DEA) in the form of output oriented BCC VRS model.

2. Theoretical background related to the EU funds

The EU Cohesion Policy goals are rooted in the perception that a common market requires
a certain degree of homogeneity in economic development which is not necessarily an
automatic outcome of the integration process but, eventually, has to be assisted by active policy
interventions. Therefore, the EU Cohesion Policy aims at increasing competitiveness and level
of development and reducing economic, social and territorial disparities between the different
regions involved. The means by which this goal can be supposedly reached are the EU funds
(formerly Structural Funds, and now ESI Funds). Given their impressive amount, their impact
has been analysed from several different perspectives. Theoretical approaches analysing the
impact of economic integration and the EU Cohesion Policy can be classified as growth theories
and trade theories, distinguishing between classical and new approaches. In part, these
approaches have diametric political implications (Mohl, Hagen, 2010). It is not possible to
identify the correct theory for evaluation of the EU Cohesion Policy. Investigating impact of
the EU funds on economic growth and convergence process is a broad research topic (see the
newest research in Table 1).

Table 1. Literature review of the EU funds evaluation

Title of the paper

Author(s), Year

Comparison of investment costs for companies using EU structural funds and
investment incentives

Brzakova, Pridalova, 2016

Review of financial support from EU Structural Funds to sustainable energy in
Baltic States

Streimikiené, 2016

Structural Funds And Economic Crises: Romania’s Absorption Paradox

Tatulescu, Patruti, 2014

A simulation of impact of withdrawal European funds on Andalusian economy
using a dynamic CGE model: 2014-20

Cardenete, Delgado, 2014

Absorption of European Funds by Romania

Lucian, 2014

Co-Financing Provisions

An Examination of the Romanian State Budget Regarding the European Funds:

Gherman, 2014

Absorption of Structural Funds International Comparisons and Correlations

Hapenciuc et al, 2013

An Impact Analysis of the European Structural Funds on the Variation of the
Rate of Employment and Productivity in Objective 1 Regions

Enguix et al, 2012

EU Structural Instruments key component in improving the Romanian
macroeconomic stability?

Dragan, 2012

Too much of a good thing? On the growth effects of the EU’s regional policy

Becker et al, 2012

Source: own elaboration, 2017

As the EU budget becomes tighter and major recipients of European regional transfers
struggle with debt crises, questions about the proper utilization and effectiveness of transfers
from the EU budget to Europe’s poorest regions are hotly debated. Spending the money
allocated through funds was placed at the top of the list of most national governments. In order
to boost the absorption rate, the EU institutions implemented a set of measures (Healy, Bristow,
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2013). Although studies on efficiency of the EU Cohesion Policy funds have not provided
conclusive findings (Mohl, Hagen, 2010), it is useful to determine whether the huge amounts
of resources employed could have given better results in given areas and themes.

3. Research methodology and empirical framework

Efficiency of the EU Cohesion Policy policies is an issue of high relevance, but there is a
number of potential problems with evaluations which mostly relate to limited availability of
sufficient data in the cross-sectional as well as time dimensions, and to methods applied.
Currently, the trend in efficiency studies revolves around the application of non-parametric
models, since they allow to consider a multiplicity of outputs and inputs in analysis, and thus
make less severe demands on the whole and the frontier of production. Efficiency measurement
has been the challenge of many subjects which have interest to improve their productivity. In
1957, Farrell investigated the question how to measure efficiency and highlighted its relevance
for economic policy makers (Farrell, 1957). Since that time techniques to measure efficiency
have become more frequent and improved.

Among the non-parametric techniques, DEA is the most accepted method. It is data oriented
approach for providing a relative efficiency assessment and evaluating the performance of a set
of peer entities called Decision Making Units (DMUs). DEA provides a single measure and
easily deals with multiple inputs and multiple outputs; and its aim is to examine DMU if they
are efficient of inefficient by size and quantity of consumed resources and by produced outputs.
In recent years, we have seen a great variety of applications of DEA for evaluating the
performances of many different kinds of entities engaged in many different activities (such as
banks, hospitals, universities, cities, courts, business firms, and others, including the
performance of countries, regions, etc.); for more DEA works about the EU national or regional
efficiency in different context see previous works of the authors, e.g. Melecky (2017) or
Stanickova (2017).

Various types of DEA models can be used, depending upon the problem at hand. Used DEA
model can be distinguished by scale and orientation of model. If in order to achieve better
efficiency, governments' priorities are to adjust their outputs (before inputs), then an output
oriented (OO) DEA model, rather than an input oriented (10) model, is appropriate in this paper.
Next step is Returns to Scale (RTS) estimation and based on RTS estimation and classifications
of countries into RTS, then DEA model choice is characterized, i.e. in most of countries variable
returns to scale (VRS) were estimated and thus used in this paper. For calculations of efficiency
itis used OO BCC (Banker-Charnes-Cooper) model with VRS. DEA computes efficiency score
of chosen model by formula (1) (Cook, Seiford, 2009):

max g=¢, +e(e's’ +e's’), @)
subject to

XA+§ =X,

YAh-s" =4,y,-
e™a=1,

A,s ,s =0,
where g is the coefficient of efficiency of unit Ug; ¢q is radial variable indicates required rate of
increase of output; €is infinitesimal constant; e" is convexity condition; s*, and s~ are vectors
of slack variables for inputs and outputs; A represent vector of weights assigned to individual
units; xq means vector of input of unit Ug; yqgmeans vector of output of unit Ug; X is input matrix;
Y is output matrix. In OO BCC model, efficiency score of efficient DMU equals 1, but
efficiency score of inefficient DMU is greater than 1.
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Depending on chosen model, but also on relationship between number of units and number
of outputs, number of efficient units can be relatively large in BCC model. Due to possibility
of all DMUs classification, it is used OO Andersen-Petersen's model (APM) of super-efficiency
with VRS and calculated by formula (2) (Andersen, Petersen, 1993):

max g=¢, +&(e's; +e's;), (2)
subject to

n
DXk 5 =X,
=1

Z ijij -5 = ¢qykq’
=

e'a =1,
A, =0,
A;,8¢8 =0,

j=L12,...,n,j#q;k=L2,...,r;i=12,...m,
where xij and yyj are i-th inputs and r-th outputs of DMUJ; ¢ is efficiency coefficient of observed
DMU; 4; is dual weight which show DMU; significance in definition of input-output mix of
hypothetical composite unit, DMUx directly comparing with. Efficiency score of inefficient
DMUs (¢« >1) is identical to model (1), for units identified as efficient in model (1), provides
model (2) score of super-efficiency lower than 1, i.e. ¢k <I.

Therefore, it is considered as appropriate to apply DEA mathematical technique, which
allows to calculate technical efficiency and inefficiency of using the funds for enhancing
employment situation in the euro area countries. This paper covered the 19 euro area countries
(EA19) drawing money from the EU funds during the programming period 2007-2013. In order
to analyse and observe interaction in terms of employment policy, the paper utilized national
data from official European Commission reports on ex-post evaluations of the EU Cohesion
Policy 2007-2013 (European Commission, 2016). Efficiency analysis is based on input and
output variables (see Table 2) for analysing whether the goal of enhancing employment in the
target countries have been achieved with the funds provided and whether or not more resources
generated stronger growth effects in the labour market. By analysing the amounts granted to
the euro area, efficiency level of using funds is observed.

Table 2: Input and output indicators for DEA analysis

Inputs Outputs
I-1: ERDF and CF allocation to human capital and labour market | O-1: Aggregated jobs created
I-2: ESF allocation 0O-2: People in employment
0O-3: People gaining qualification

Source: European Commission, 2016; own elaboration, 2017

When number of performance measures is high in comparison with number of DMUSs, then
most of DMUs are evaluated as efficient and obtained results are not reliable. There is a rule of
thumb, which expresses the relation between the number of DMUs and the number of
performance measures and that in nearly all of the cases the number of inputs and outputs do
not exceed 6 (Toloo et al, 2015). Suppose there are n DMUs which consume m inputs to produce
s outputs. A simple calculation shows that whenm <6 ands <6,then3 (m+s)>m xs. Asa
result, in the paper formula (3) is applied:

n=3(m+s). (3)

In the paper, DMUs number is higher than sum of input and outputs, i.e. 19 2 3 (2 + 3), 19
2 3(5), 19 2 15, thus the rule has been proved for DEA application.
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4. Results of DEA efficiency analysis and discussion

The paper focuses on the EU Cohesion Policy in terms of employment support in the euro
area countries with aim of efficiency evaluation of interventions from the EU funds on job
creation in the programming period 2007-2013. Table 3 presents results gained by OO BCC
VRS for evaluation of employment issues in the euro area countries. Table 3 also shows
reordered countries from the best to the worst position, efficiency scores and corresponding
ranks. Eleven countries (ten from EU15 group and one from EU13 group) recorded positive
result and belong to the group of efficient countries. Eight countries (two from EU15 group and
six from EU13 group) achieved negative results and belong to the group of inefficient countries.
Differences in efficiency scores are large both in efficient and inefficient countries. For better
illustration, Figure 1 graphically presents DEA results and efficiency scores and their division
among individual EA19 countries based on colour range — the best DEA results: the lowest and
lower score, the lighter colour shade, and the worst DEA results: the highest and higher score,
the darker colour shade.

Table 3: Relative the EU countries' DEA efficiency

Country* OO BCC | OOAPM Total Order
VRS CE** | VRS CSE** | Rank | Country | CSE** Category of countries

AT (EU15) | 1.000 0.572 1. LU [ 0.002
BE (EU15) 1.000 0.960 2 ES 0.040
CY (EU13) | 1.931 1.931 3 Fl 0.425
DE (EU15) 1.000 0.579 4, NL 0.442

EL (EU15) 1.000 0.857 5. IE 0.499

ES (EU15) 1.000 0.040 6 AT 0.572 | 1t group of efficient countries (11 DMUs)
ET (EU13) 1.000 0.640 7 DE 0.579

FI (EU15) 1.000 0.425 8. PT 0.613

FR (EU15) 1.089 1.089 9. ET 0.640

IE (EU15) 1.000 0.499 10. EL 0.857

IT (EU15) 1.055 1.055 11. BE | 0.960

LT (EUL3) 1.084 1.084 12. Sl 1.007
Lo Lm0 0008 [ | L0 o g o nenc s
MT (EU13) | 1.119 1.119 15. FR 1.089 DMUs)
NL (EU15) 1.000 0.442 16. MT 1.119

PT (EU15) 1.000 0.613 17. CYy 1.931 | 3 group of inefficient countries (1 DMU)
Sl (EU13) 1.007 1.007 18. LV 2.770 | 4" group of inefficient countries (1 DMU)
SK (EU13) 3.924 3.924 19. SK 3.924 | 5" group of inefficient countries (1 DMU)

Note: * AT = Austria, BE = Belgium, CY = Cyprus, DE = Germany, EL = Greece, ES = Spain, ET = Estonia, FI
= Finland, FR = France, IE = Ireland, IT = Italy, LT = Lithuania, LU = Luxembourg, LV = Latvia, MT =
Malta, NL = Netherlands, PT = Portugal, SI = Slovenia, SK = Slovakia
EU15 = group of the original EU countries (so-called old Member States), EU13 = group of countries
joined the EU in 2004, 2007 and 2013 (so-called new Member States)

** CE = Coefficient of efficiency, CSE = Coefficient of super-efficiency

Source: own calculation in DEA-Frontier, 2017

The issue of the paper is set in the aftermath of the global economic crisis, when
unemployment in the EU Member States is slowly returning to its pre-crises period. Importance
of unemployment indicator is linked with both social and economic dimensions. Rising
unemployment results in a loss of income for individuals, increased pressure with respect to
government spending on social benefits and a reduction in tax revenue. Eurostat (2017)
estimates that 18.725 million men and women in the EU28, of whom 14.718 million were in
the EA19, were unemployed in June 2017. Compared with May 2017, the number of persons
unemployed decreased by 183 000 in the EU28 and by 148 000 in the EA19. Compared with
June 2016, unemployment fell by 2.368 million in the EU-28 and by 1.667 million in the EA19.
The EA19 seasonally-adjusted unemployment rate was 9.1 % in June 2017, down from 9.2 %
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in May 2017 and down from 10.1 % in June 2016. The EU28 unemployment rate was 7.7 % in
June 2017, stable compared to May 2017 and down from 8.6 % in June 2016. Among the EU
Member States, the lowest unemployment rates in June 2017 were recorded in the Czech
Republic (2.9 %), Germany (3.8 %) and Malta (4.1 %). The highest unemployment rates were
observed in Greece (21.7 % in April 2017) and Spain (17.1 %). Compared with a year ago, the
unemployment rate fell in all Member States for which data is comparable over time, except
Estonia which showed an increase (from 6.5 % in May 2016 to 6.9 % in May 2017). The largest
decreases were registered in Spain (from 19.9 % to 17.1 %) and Croatia (from 13.3 % to 10.6
%). In June 2017, 3.710 million young persons (under 25) were unemployed in the EU28, of
whom 2.588 million were in the EA19. Compared with June 2016, youth unemployment
decreased by 586 000 in the EU28 and by 399 000 in the EA19. In June 2017, the youth
unemployment rate was 16.7 % in the EU28 and 18.7 % in the EA19, compared with 18.8 %
and 21.0 % in June 2016. In June 2017, the lowest rate was observed in Germany (6.7 %), while
the highest were recorded in Greece (45.5 % in April 2017), Spain (39.2 %) and Italy (35.4 %).
Unemployment levels and rates move in a cyclical manner, largely related to the general
business cycle. However, other factors such as labor market policies and demographic
developments may also influence the short and long-term evolution, and therefore should be
involved in the further analysis. Following this ongoing phenomenon, it would be appropriate
to analyze efficiency using of the EU funds in the programming period 2007-2013 and
contribution to reduction of unemployment in the euro area.

Figure 1: OO BCC VRS division across euro area countries in programming period 2007-2013
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5. Conclusion

Nurturing competitiveness and averting a widening social divide is an important challenge
for the EU and for the euro area in particular. The aim must be to reduce economic and social
disparities among and within Member States and to empower people to play their full role in
society. The EU expenditure on social matters, from the labour market to poverty reduction,
from social inclusion to education, currently represents only 0.3 % of total public social
expenditure in the EU. While this share might be reassessed in the future, there can be no
mistaking that social support will remain primarily in the hands of Member States. Recent
evidence suggests that many regions across the EU are much more likely than others to be
exposed to sudden shocks due to their economic specialisation, labour costs or education level
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of their workforce. At the same time, unemployment rates, particularly among the younger
generations, remain too high; participation in the labour market is low in many parts of the EU;
and the number of people at risk of poverty is unacceptably high. These differences of economic
and social perspectives may create socio-political tensions and require an appropriate the EU
response so that no person or no region is left behind. Therefore reducing economic and social
disparities among and within Member States is crucial for the EU that aims for a highly
competitive social market economy aiming at full employment and social progress. It is of vital
importance for the euro area, where divergences put at stake the sustainable development of
economic and monetary union in the medium term. The overarching priority would be to invest
in people, from education and training, to health, equality and social inclusion.
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The significance of cross-currency basis in
corporate finance?

Dusan Staniek 2

Abstract

Since the onset of the global financial crises the cross-currency basis has become a persistent
anomaly across financial markets. We summarize the main constraints which are preventing the
basis from being arbitraged away. These are illiquid money markets, local currency specifics,
regulatory costs and rigidity in the fixing of the reference rates. Further, we have a closer look at
the EUR/CZK cross-currency basis to analyze whether it finds its way into the credit interest
rates provided to local corporations. We found the relation quite loose and identify room left for
a more favorable financing which can be taken advantage of by using currency swaps.

Key words
Currency swaps, Interest rates transmission, Customer loans

JEL Classification: E43, G15, G21, G32

1. Uvod

V souvislosti s padem bretton-woodského ménového systému na pocatku 70. let minulého
stoleti dochazi k vyraznému vzestupu zajmu korporaci a investorii o zajisténi ménovych rizik.
Nejjednodussim produktem ze skupiny ménovych zajistovacich instrumentd je FX forward,
neboli dohoda o0 budoucim devizovém kurzu, a s nim sptiznény FX swap, ktery propojuje
okamzity (spotovy) devizovy kurz s kurzem budoucim. Na pfelomu 70. a 80. let minulého
stoleti se formuje dal$i vyznamny nastroj k fizeni ménovych a trokovych rizik, a tim je cross-
currency swap, jehoz konstrukce ptipomina dva paralelni uvéry v rozdilnych ménach.’

Ackoliv oba zminované swapové produkty maji v nazvu devizovou sménu a mohou byt
nastrojem fizeni devizového rizika, jedna se primarné o produkty trokového trhu a zdkladem
jejich nacenovani jsou trokové sazby v jednotlivych ménach. Rozdilné troceni mén tvoiicich
ménovy par (tzv. urokovy diferencial) definuje vysi rozdilu mezi spotovym a forwardovym
kurzem. Tento obecné znamy mechanismus nese nazev kryta arokova parita (CIP — covered
interest parity) a je jednim ze zakladnich principti finan¢nich trhd. Jakakoliv nesrovnalost
mezi forwardovym devizovym kurzem a urokovym diferencidlem by vedla k arbitrazni
prilezitosti, kterou by obchodnici na finan¢nich trzich okamzité vyuZili, a uvedli tak trokovy
a devizovy trh v opétovny soulad.

V poslednich letech se stale Cast&ji objevuji nazory, ze koncept CIP byl poruSen (napf.
Sushko et al., 2017 nebo Borio et al, 2016). Pfi¢inou je existence meziménové urokové baze
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2 Ing. DuSan Staniek, Vysokd $kola ekonomickd v Praze, Fakulta financi a ucetnictvi, Katedra
bankovnictvi a pojistovnictvi, nam. W. Churchilla 1938/4, 130 67 Praha 3, Ceska republika,
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3 Paralelni a tzv. back-to-back Gvéry byly piedobrazem cross-currency swapi a slouzily diive jako
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(CCB - cross-currency basis), jejiz vyznam raketové vzrostl v priabéhu finanéni krize v roce
2008 a ktera se nasledn¢ stala nedilnou souc¢asti cen vsech typti ménovych swapti.

V nasledujicich kapitolach se pokusime identifikovat pfic¢iny existence CCB a nasledné
pomoci regresni analyzy ovétime, do jaké miry se tato baze prenasi do trokovych sazeb
uveérovych produktli poskytovanych lokalnimi bankami korporatnim klientm.

2. Meziménova urokova baze (CCB)

Jedine¢nym produktem, ktery nam umoznuje okamzité zjistit vysi CCB je cross-currency
basis swap, tedy ten zastupce z rodiny ménovych swapt, jehoz obé ¢asti (nohy swapu) jsou
vazany na variabilni urokovou sazbu (floating-to-floating swap). Tento produkt je bézné
dostupny pro splatnosti od jednoho roku vySe, maximalni splatnost dosahuje na vyspélych
trzich 50 let. Cena swapu je vyjadiena jako piirazka nebo diskont (obecné spread) v % p. a.
k referen¢ni sazb¢ vedlejsi mény swapu (napi. PRIBOR-0.50 % p. a.), zatimco Groc¢eni hlavni
mény Swapu je rovno referenéni sazbé prosté (EURIBOR+0 % p. a.). Urokové obdobi je
typicky 3 mésice, coz znamena, ze pro kazdé nasledujici 3 mésice se zafixuji nové hodnoty
referencnich sazeb, zatimco cena swapu (spread) ztstava beze zmény.

O néco komplikovanéjsi je situace pro splatnosti do 1 roku, kde tlohu nejlikvidnéj$iho
meziménového produktu plni FX swap. Cena FX swapu je vyjadiena ve swapovych bodech,
coz je rozdil forwardového a spotového kurzu. Svym charakterem odpovida FX swap cross-
currency swapu typu fix-to-fix, tedy situaci, kdy tiro¢eni obou noh swapu je na zac¢atku pevné
stanoveno a po dobu zivota swapu se neméni. OdliSnosti FX swapu je, Ze v pribchu platnosti
swapu nedochazi k zadnym urokovym platbam a Ze vypoiadaci ¢astka pro hlavni ménu swapu
je stejna na zacatku i na konci obchodu — cely Grokovy diferencial je tak transponovan do
vedlej$i mény swapu. Jinymi slovy se jednda 0 okamzitou sménu jedné mény za druhou za
spotovy kurz a budouci reverzni sménu identické ¢astky hlavni mény za pfedem stanoveny
kurz forwardovy. VySe CCB pak mtzeme odvodit z nasledujici rovnice:

[1+(ivm+ccb)xﬁ]

. t
(1+lth—ma)

F=Sx , (1)

kde F vyjadiuje forwardovy kurz, Sspotovy kurz, i je referen¢ni trokova mira p. a. pro
vedlejsi (vm) a hlavni ménu (hm), t je pocet dni do splatnosti swapu, B je urokova baze a cch
Je cross-currency baze vyjadrena jako spread k urokové mife mény vedlejsi.

Z vySe uvedeného je ziejmé, ze chceme-li urcit vysi CCB, musi Groeni obou mén
swapového kontraktu vychazet z referencni sazby dané mény. Implicitné se tak predpoklada,
ze oficialni referenc¢ni sazby na jednotlivych trzich (tzv. fixing) jsou sazby, za které se na
penéznim trhu skutecné obchoduje. Na dokonalych, efektivnich a bezrizikovych trzich by se
vyse CCB pohybovala okolo nulové hodnoty, protoze v opaéném piipadé by arbitrazéfi
vyuzili prilezitosti k bezrizikovému zisku a uvedli penézni depozitni trh v soulad s trhem
ménovych swapt. Realita soucasnych trhi je ovSem jina — jak si ukdzeme v nasledujicich
odstavcich, existuje mnoho diivodi, pro€ je takika nemozné zminovanou arbitraz realizovat.
Jak trefn€ uvadi Borio et al. (2016), u zrodu CCB stoji poptavka po jednotlivych ménach,
arbitrazni limity a omezeni pak mohou za to, Ze tato baze nemizi a pretrvava. Pokusme se
nyni shrnout hlavni divody a pfi€iny pietrvavajici meziménové urokove baze.

Nizka likvidita trhu mezibankovnich depozit

Mezibankovni trh nezajisténych depozit je misto, kde se rodi oficialni referen¢ni sazby. Ty
nasledné slouzi mimo jiné i jako podkladové sazby v konstrukcich trokovych derivata. Krize
neduvéry, kterd zasdhla finan¢ni trhy v prib¢hu roku 2008, zplsobila strmy narast kreditniho
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a likviditniho rizika a paralyzovala penézni trh do té miry, Ze periody s del$i splatnosti se
témeét prestaly obchodovat. Jak bylo prokazano v nasi diivéjsi studii (Staniek, 2016), 97 %
objemu obchodli na lokalnim korunovém mezibankovnim trhu ma splatnost do 1 tydne
(v€etng). Objemy obchodu se splatnosti nad 3 mésice se blizi nule. Nardsta tak vyznam FX
swapu jako hlavniho néstroje fizeni likvidity financnich instituci, a to napfi¢ vSemi hlavnimi
svétovymi ménami (Baba, 2008). Implikované urokové sazby formujici cenu FX swapu se uz
ovSem zpétn¢ neprelévaji na trh depozitni. Z divodu nizké likvidity trhu depozit se
v nabidkovych cenach mezibankovnich uvért stdle vice prosazuji jiné zdroje financovani
bank, a témi jsou zlstatky na bé&znych a spoficich uétech bankovnich klientt. Urokova
politika téchto produkti ma sva specifika a nese s sebou i nemala rizika (vice Dzmuraiova a
Teply, 2016).

Izolovanost lokalnich trhiu a specifika obchodovani v jednotlivych ménach
Panel referen¢nich bank vétSinou tvoii nejvyznamngjsi rezidencni banky zemé, jehoz mény se
obchodovani tyka. Vyjimkou je sazba EURIBOR, kterou z povahy véci pokryvaji referen¢ni
banky z vice zemi, a sazby LIBOR (pro vice svétovych meén), pro které je centralnim
obchodnim mistem Londyn. Vyslednd sazba tak odrazi primérné ndklady financovani na
daném trhu spolu s primérnymi riziky spojenymi s danou skupinou referencnich bank.
Problém nastavd zejména u mensSich trhti (napt. CZK, HUF, PLN, RUB), kdy referen¢ni
banky casto nejsou rovnopravnym obchodnim partnerem svétovym hra¢im a sazba
generovand témito lokalnimi bankami tak miiZze vyjadfovat vyznamné odli$na rizika. Baran a
Witzany (2014) dochazeji k zavéru, ze kazda ména nese specifické kreditni a likviditni riziko.
Vyznamnou ulohu déle hraji specifické nastroje, které maji dané lokéalni banky pfi
obchodovani k dispozici. Centralni banky pii provadéni své ménové politiky vyuZzivaji sadu
ménove-politickych nastroji (repo, jednodenni facility, nakupy dluhovych cennych papirt),
kterymi piasobi na kratkodobé i dlouhodobé urokové sazby. Tyto operace jsou vétsinou (Ci
dokonce vyhradné) provadény s rezidencnimi bankami a stdvaji se soucasti cenotvorného
mechanismu, ktery neni globalnim hra¢im pfistupny.

Regulatorni pozadavky a naklady

Trh nezajiSténych depozit predstavuje pro banky znacné riziko jiz ze své podstaty, nebot’ v
uvérech zde poskytnutych se plné odrazi kreditni riziko protistrany, jez nemusi byt schopna
v den splatnosti sviij zavazek vyrovnat. Banka se navic zbavuje na urCitou dobu ¢asti své
likvidity (tim ji narGsta riziko likviditni) a postupuje i zvySené riziko trzni, neni-li Gvér
adekvatné zajiStén proti pohybu trokové sazby. Bez rizika neni ani obchodovani ménovych
swapu, kde kreditni riziko zt€lesnuje protistrana obchodu (counterparty risk). VSechna tato
rizika kladou vyssi naroky na kapital banky, ktery se stava vzacnou a drahou polozkou
v pasivech bank.* Dalsi pozadavky klade regulator na evidenci a vyporadani derivatovych
obchodil.

Kromé¢ téchto neptimych nakladii spojenych s potenciondlni arbitrazi jsou zde ovSem 1
naklady pfimé — s rostouci bilanci banky rostou i platby do regulatornich fondd (napf.
rezolucéni protikrizovy fond). RGzné podoby bankovni dané, jeZz byla v nékterych zemich
zavedena, maji vétSinou rovnéZ pifimou vazbu na velikost bankovni rozvahy.

Rigidni fixing

Fixing referencnich sazeb nevychdzi z cen realn¢ uskutecnénych obchodl, ale pouze
z indikativnich kotaci bank. Tato skute¢nost samoziejmé mlize vyvolat podezieni, zda banky
neovliviluji vysi sazeb ve svij prospéch. V nékterych ptipadech byla tato podezieni

* Fumihiko et al. (2016) zmifiuje vyznamny vliv nové zavadéného pakového poméru (leverage ratio),
jehoz cilem je zamezit nepfiméfenému rustu bilanci bank ve vztahu k jejich kapitalu.
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prokdzéna, zde se ovSem jednalo o manipulace v radmci jednoho obchodniho dne s cilem
ovlivnit fixing o jednotky bazickych boda. Rigidita fixingu je ale problémem hlubsiho
charakteru. Projevuje se pomalym nebo nedostate¢nym posunem v urovnich referencnich
sazeb ve vztahu ke skute¢né trzni nabidce a poptavce ¢i vici zméndm v ménové politice
centralnich bank — tyto redlné zmény jsou pozorovatelné pravé skrz pohyby Vv cenach
ménovych swaptl.

Problémem je také vétSinou maly pocet referencnich bank pro danou ménu (trh ma
charakter oligopolu) ¢i samotnd definice referencni sazby. Cely souhrn doporuc¢eni ohledné
reformy fixingu referen¢nich sazeb vydal ve své zavére¢né zpravé Financial Stability Board
(FSB, 2014). Primarni iniciativy se soustfedi na zménu podstaty fixovanych sazeb tak, aby co
nejvice odrazela ceny skuteéné obchodovanych produkti.®

3. Transmise CCB do cen retailovych produkti

At uz je divod pretrvavajici meziménové baze jakykoliv (predpokladejme spole¢ny vliv
vSech vySe jmenovanych ¢initeltr), je logické piedpokladat, ze by tato baze méla ovliviiovat i
ceny hotovostnich produkttli, které banky poskytuji svym korporatnim a privatnim klientim
(primarng Gvéry a depozita). Jak jsme se jiz zminili, primarnim p¥i¢inou zrodu CCB je pievis
nabidky nebo poptavky v urcité méné, kterd neni uspokojena prosttednictvim depozitniho
trhu. Pro ndzornost si uved'me dva konkrétni ptiklady takovéto nerovnovahy, pfi¢emz druhy
z téchto prikladt bude pozdéji podroben podrobnéjsi analyze.

Vyrazny pievis poptavky po cizich ménach byl zaznamenan po vypuknuti globalni
finan¢ni krize v zemich, ve kterych doslo v dobach piedkrizovych k markantnimu rtstu Gvéra
Vv cizich ménach na tikor mény domaci. To byla situace napf. Polska ¢i Mad’arska, kde domaci
subjekty vyuzivaly levnéjsi urokové sazby v ménach jako EUR, CHF nebo JPY, aniz by si
plné uvédomovaly potencionalni rizika zmény devizového kurzu. Prudké oslabeni lokalnich
meén zpisobilo nartst nezajisténého dluhu vyjadieného v domaci méné a nejistota ohledné
budouciho vyvoje trhli nutila banky nalézt dlouhodobé&jsi financovani na pokryti téchto tvéri.
V historickych kotacich produktu EUR/PLN cross-currency swap (k nalezeni v terminalech
Bloomberg nebo Thomson Reuters) 1ze dohledat, jak vyrazné prevySovala poptavka po cizi
méné nabidku. Kuptikladu cena jednoletého cross-currency swapu dosahla v bieznu 2009
urovné -260 bp, coZ znamena, Ze banky byly ochotny plj¢it PLN za cenu sniZenou 0 2.6 %
p. a. pod troven referencni sazby. Jinymi slovy, pokud byla polska referencni sazba WIBOR
stale platnym ukazatelem ceny Gvérti v domaci méné, pak naklady na tvéry v EUR byly pro
lokalni banky o cca 2.6 %° p. a. nad referencni sazbou EURIBOR. D4 se predpokladat, Ze tyto
zvySené naklady refinancovani pienesly lokalni banky i do cen novych tvéri poskytovanych
svym klientim.

Jinym piipadem je situace, kdy je CCB indukovéna previsem nabidky v domaci méné,
zatimco cizi mény je na trhu relativni dostatek, a t0 1 pro domaci subjekty. Této situaci
odpovida trh CZK v pribéhu intervenéniho rezimu zavedeného na podzim roku 2013 Ceskou
narodni bankou. Spekulativni ndkupy CZK zptsobily obrovsky ptebytek likvidity v domaci
meéne, ktery se zahrani¢ni hraci snazi umistit mimo jiné i skrze trh ménovych swapt (resp.
swapovy trh je vyuzivan pii obchodovani na forwardovém trhu, ktery slouzi ke spekulativnim
nebo zajistovacim prodejim EUR). Graf 1 znazorfuje vyvoj na trhu cross-currency swapu
EUR/CZK se splatnosti 1 rok spolu s objemy intervenénich nakupti EUR realizovanych CNB.
Je patrné, ze cena swapu (zde vyjadiena jako mési¢ni prumér dennich uzaviracich cen)

® Pro EUR je touto alternativou sazba EURIBOR+ &i nové hybridni EURIBOR, pro potieby fixace
obchodt v USD se propaguje sazba Broad Treasuries Repo Rate.

® Pro piesny pievod spreadu zjedné mény do druhé je nutné pouzit tzv. konverzni faktor, ktery
zohlediuje rtiznou vysi budoucich urokovych sazeb v obou ménach.
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dosahla svého minima tésné¢ pied ukoncenim intervenci a korespondovala S maximalnimi
mési¢nimi objemy nédkupti EUR uskute¢nénymi CNB. Po ukonéeni intervenci v dubnu 2017
se cena stabilizovala, ovSem pfetrvavajici piebytek likvidity v systému udrzuje bazi stale
V hluboce zépornych hodnotach.

Dalsi kapitola se bude snazit odpovédét na otazku, zda se existence tak vyrazné
meziménové baze prenasi do cen tverovych produktid poskytovanych lokalnimi bankami
korporatnim klientm.

Graf 1: Vyvoj ceny cross-currency swapu a objem intervencnich nakupii CNB
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Zdroj: CNB, termindl Thomson Reuters, viastni kalkulace

3.1 Data a model

Funkéni Grokovy transmisni mechanismus je jednim ze zakladnich stavebnich kament
efektivni monetarni politiky a jako takovy je pfedmétem castych empirickych analyz.
Piedkrizové transmisi sazeb mezibankovniho trhu do finalnich sazeb klientli se v prostiedi
eského korunového trhu vénoval napi. Brina (2007) &i Crespo-Cuaresma, Egert a Reininger
(2007). Negativni vliv globalni finan¢ni krize na transmisi je jiz zaregistrovan ve studiich
Horvath a Podpiera (2012) a Havranek, IrSova a LeSanovska (2016), pficemz ob¢ studie
pracuji s daty na urovni jednotlivych bank, coZz jim umoziuje analyzovat 1 dal§i vlivy
2016) byla kromé& bézné uzivanych sazeb mezibankovniho trhu (PRIBOR, IRS) poprvé
analyzovdna 1 transmise implikovaného trznitho vynosu korunového FX swapu, tedy
instrumentu, ktery zahrnuje 1 meziménovou urokovou bazi.

Vychozim bodem dalSi analyzy bude mySlenka, Ze mezibankovni trh je zdrojem
financovani dalSich uvérovych aktivit bank, a finalni klientska sazba je tak konstruovana jako
soucet sazby trzni (referencni) a klientské marze (Rousseas, 1985 nebo Freixas a Rochet,
2008). Jelikoz trzni sazbu bude reprezentovat trokovy swap (IRS), ktery je vazan na
referenéni sazbu stejné jako cena Cross-currency swapu, musime ve svétle pokrizového
vnimani rizik na mezibankovnim trhu obohatit sazbu trzni o rizikové prémie. Upravena
konstrukce klientské sazby v dané méné by pak odpovidala této rovnici:

¢ =M +CR" +LRM +OM +NCME

)
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kde rC ptedstavuje vyslednou klientskou sazbu, rM sazbu trzni (zde IRS), CRM a LR jsou
piirazky k sazbé trzni za kreditni, resp. likviditni riziko, OM jsou ostatni trzni vlivy a NCMC je
Cista klientska kreditni marze.

Pokud rovnici (2) sestavime zvlast pro ménu CZK a zvlast pro EUR a nésledné prvni
rovnici odecteme od druhé, dostaneme po tGprave tento vztah:

(r((?:ZK,t - rCMZK,t) - ("ECUR,t - ré\AUR,t) = (CRCMZK,t + LR('\I/IZK,t "‘OéAZK,t) - (CREAUR,t + LREAUR,t + OEAUR,t) + 3)
+ (NCMgZK,t - NCMI(E:UR,I)'

Za ptedpokladu, ze Cisté klientské marze jsou pro jednotlivé mény v zasadé stejné (tzn.
posledni vyraz na pravé strané rovnice muZzeme opominout), Zustava nam na pravé strané
rovnice vyraz, jehoz hodnota by méla odpovidat cené cross-currency swapu. Tu tvoii praveé
rozdilné vyse rizikovych pfirazek a specifické podminky pro dané mény, které jsme
popisovali v kapitole 2. Na levé strané rovnice je pak rozdil v pfirazkach nad zakladni trzni
urokovou sazbu (rozdil hrubych marzi v CZK a EUR). Rovnice (3) tedy popisuje intuitivni
predpoklad, ze existence cross-Currency baze by se méla projevit v rozdilnych piirazkach
k referen¢nim sazbam pro jednotlivé mény. Tento predpoklad ovéfime pomoci jednoduchého
regresniho modelu:

c M c M
(fezi t —Tezi 1) — (FEurt —Yeurt) = @ + SCCBeyrezkt + &t 4)

kde CCBEeurczk je cena cross-currency swapu, o a f jsou regresni koeficienty a ¢ je chybova
slozka odhadu.

Cenu cross-currency swapu (CCBeurczk) bude reprezentovat trzni kotace (broker ICAP)
EUR/CZK swapu se splatnosti jeden rok, referen¢nimi sazbami je zde 3M EURIBOR a 3M
PRIBOR. Cena swapu se vyjadifuje formou piirazky (diskontu) k sazbé PRIBOR. Zakladni
trzni Grokové sazby (r'Meur a rMczx) bude reprezentovat kotace IRS se splatnosti rovnéz jeden
rok, referenéni (variabilni) sazbou je opét 3M EURIBOR, resp. 3M PRIBOR. Urokové sazby
klientskych uvérti jsou souéasti ménové a finanéni statistiky Ceské narodni banky. Jedna se o
ivéry poskytnuté ménovymi finanénimi institucemi (MFI), které maji sidlo na uzemi CR. Pro
nasi analyzu jsme zvolili Grokové sazby novych Uvérti nefinanénim podnikiim se sazbou
pohyblivou (floating) a sazbou fixovanou na obdobi do 1 roku. Zaroven byla zvolena
kategorie Givér s nejvyssi nominalni hodnotou (nad 30 mil. K¢), kde predpokladame nejuzsi
vazbu nasazby trzni (mezibankovni). Klientské sazby jsou ve formé mési¢nich vazenych
pramérii (vahou je objem véru), v ptipadé€ trznich sazeb jsme kalkulovali mési¢ni sazbu jako
prumér dennich uzaviracich kotaci. Sledované obdobi je leden 2006 az kvéten 2017, a
zahrnuje tak obdobi pfedkrizové, pribéh financni krize, obdobi pokrizové a zaroven celé
obdobi devizového intervenéniho rezimu CNB od listopadu 2013 do dubna 2017.

Graf 2 zachycuje prirazku (hrubou marzi) bank zvlast' pro korunové a zvlast’ pro eurové
uvery a zaroven rozdil v téchto marzich, u kterého ptredpoklddame vazbu na vyvoj ceny cross-
currency swapu. Prave tento vztah byl podroben regresni analyze podle Rovnice (4). Jelikoz
pozorované klientské sazby uvérit vykazuji znacné mezimésiéni vykyvy, podrobili jsme
regresni analyze i casové tady sestavené z tfimésicnich klouzavych prameéri. V piipadé
klientskych sazeb tak doSlo k urcitému vyrovnani fady pozorovanych udaju, v pfipadé cen
cross-currency swapu bylo zamérem zachytit pfedpoklddané zpozdéni transmise trznich cen
do sazeb klientskych.’

" Horvéth a Podpiera (2012) shled4vaji v piipadé transmise trznich sazeb do klientskych zpozdéni 1-3
mésice.
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Graf 2: Vyvoj hrubych marzi a ceny cross-currency swapu
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Zdroj: CNB (ARAD), termindl Thomson Reuters, viastni kalkulace

4. Shrnuti vysledki a zavéry

Vysledky regresni analyzy shrnuje Tabulka 2. Regresni koeficient S, ktery méfi tésnost
zavislosti, dosahuje v pfipadé¢ regrese prostych i vyrovnanych dat pomérné nizké urovné 0.40,
coz svéd¢i o nedokonalé transmisi meziménové baze do sazeb tivérovych produktii. V piipadé
dokonalé transmise by byl koeficient roven nebo blizky hodnoté 1. Velmi nizky je rovnéz
index determinace (R?), ktery hodnoti vypovidaci schopnost modelu. Pokusili jsme se
otestovat také zpozdéni pfenosu trzni ceny swapu do cen Gveérd v fadu 1 az 6 mésicu, ale ani
v téchto ptipadech jsme nezaznamenali zadnou vyraznéj$i zavislost ¢i rst vérohodnosti
modelu, a to ani v pfipad¢ vyrovnanych dat.

Tabulka 2: Vysledky regresni analyzy

Regresni zavislost (MNC) Koeficient Smr. chyba Pravdépod. Index R?
a -0.069 0.046 0.137

Marze CZK-EUR ~ CCB 0.134
B 0.403 0.088 0.000

Marze CZK-EUR ~ CCB a -0.067 0.036 0.061 0911

(3M klouzavé priméry) B 0415 0.070 0.000 '

Samostatné bylo nasledné¢ prozkouméno obdobi od cervence 2015, kdy doslo
k zintenzivnéni nakupti deviz Ceskou narodni bankou a K podstatnému nartistu novych
k arovni -200 bp. Zatimco regresni analyza neprokazala v tomto obdobi zadnou piimou
zéavislost ivérovych sazeb na cené swapu, z grafu se da vypozorovat, ze rozdil v marzich CZK
a EUR uvéra se trvale usidlil v zapornych hodnotach. Zatimco v obdobi pred c¢ervencem 2015
¢inil tento rozdil v priméru -14 bp, primér za navazujici obdobi do konce pozorovani ¢inil
-56 bp. Hodnota swapu dosahla v takto definovanych obdobich -20 bp, resp. -107 bp. Pokles

787



11" International Scientific Conference on Financial Management of Firms and Financial Institutions ~ Ostrava
VSB-TU of Ostrava, Faculty of Economics, Department of Finance 6t — 7t September 2017

Vv cen¢ swapu (o 87 bp) se tedy do rozdili v avérovych marzich promitnul zhruba z jedné
poloviny.

Zaveérem tedy miizeme konstatovat, Ze existence mezimeénové urokové baze se prevtéluje
do Klientskych sazeb CZK a EUR uvéra jen velmi pozvolna a nedokonale. Teprve hlubsi a
vytrvalé snizeni ceny cross-CUrrency swapu souvisejici s enormnim narGstem likvidity
Vv ¢eském bankovnim systému mélo za nésledek caste¢né snizeni rozdilli v marzich CZK a
EUR uvért. Klientim ceskych bank, ktefi disponuji znalosti mechanismu fungovani cross-
currency produktd a sleduji jejich aktuédlni vyvoj, se tak otevird moznost, jak dosahnout jesté
piiznivéjSiho financovani v ¢eské meéné. Neni-li financujici banka ochotna zakomponovat

cenu swapu piimo do ceny korunovych produkt, mohou klienti dosdhnout ptiznivéjsi sazby
pomoci &erpani uvéru v eurech a jejich naslednou swapovou sménou do korun.®
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