PRACE NAUKOWE

Uniwersytetu Ekonomicznego we Wroctawiu

RESEARCH PAPERS

of Wroctaw University of Economics

Nr381

Financial Investments and Insurance -
Global Trends and the Polish Market

edited by

Krzysztof Jajuga
Wanda Ronka-Chmielowiec

UE Publishing House of Wroctaw University of Economics
Wroctaw 2015



Copy-editing: Agnieszka Flasinska
Layout: Barbara Lopusiewicz
Proof-reading: Barbara Cibis
Typesetting: Matgorzata Czuprynska
Cover design: Beata Debska

Information on submitting and reviewing papers is available on
the Publishing House’s website
www.pracenaukowe.ue.wroc.pl
www.wydawnictwo.ue.wroc.pl

The publication is distributed under the Creative Commons Attribution 3.0
Attribution-NonCommercial-NoDerivs CC BY-NC-ND

SIeEs

© Copyright by Wroctaw University of Economics
Wroctaw 2015

ISSN 1899-3192
e-ISSN 2392-0041

ISBN 978-83-7695-463-9

The original version: printed

Publication may be ordered in Publishing House
tel./fax 71 36-80-602; e-mail: econbook@ue.wroc.pl

www.ksiegarnia.ue.wroc.pl

Printing: TOTEM



Contents

INtroduction..........c.coooiiiiiiiiii e
Roman Asyngier: The effect of reverse stock split on the Warsaw Stock Ex-

Monika Banaszewska: Foreign investors on the Polish Treasury bond market
in the years 2007-2013 ..o
Katarzyna Byrka-Kita, Mateusz Czerwinski: Large block trades and pri-
vate benefits of control on Polish capital market..............c.ccoeeeiiiicinnnnn,
Ewa Dziwok: Value of skills in fixed income investments............c.ccoceeceeeenee.
Lukasz Feldman: Household risk management techniques in an intertempo-
ral consumption MOdel .......cc.ovieiiiiiniiiiiieee e
Jerzy Gwizdala: Equity Release Schemes on selected housing loan markets
ACTOSS the WOTId ...oeiiiiiiiiieee e
Magdalena Homa: Mathematical reserves in insurance with equity fund ver-
sus a real value of a reference portfolio...........ccceeveiiiviiiiiiiiiiicieeieee,
Monika Kaczala, Dorota Wisniewska: Risks in the farms in Poland and
their financing — research findings ...........cccevvvevieriinieniecieceeeeeeeee s
Yury Y. Karaleu: “Slice-Of-Life” customization of bankruptcy models: Be-
larusian experience and future development ...........cccevvvevveneerienieneennenns
Patrycja Kowalczyk-Rélczynska: Equity release products as a form of pen-
SIOTL SECUTTEY 1.vvevveeereeereeereesteesseesseesseesseesseesseesseesseesseesseesseeseesseessesnseessesssenns
Dominik Krezolek: Volatility and risk models on the metal market ..............
Bozena Kunz: The scope of disclosures of fair value measurement methods
of financial instruments in financial statements of banks listed on the War-
$aW Stock EXChange ........cccoeviiiiiiiiiece e
Szymon Kwiatkowski: Venture debt financial instruments and investment
risk of an early stage fund...........c.coooviiiiiiiiicc e
Katarzyna Leczycka: Accuracy evaluation of modeling the volatility of VIX
using GARCH MOdEl.......c.oooiiiiiiieiiie et
Ewa Majerowska: Decision-making process: technical analysis versus finan-
CIAl MOAEIIING ...vviiviiieeiiecieet ettt ste e st e aaesaaessaesreens
Agnieszka Majewska: The formula of exercise price in employee stock op-
tions — testing of the proposed approach ........c.cccceeeveveievieiceniiencecieeieen,
Sebastian Majewski: The efficiency of the football betting market in Poland
Marta Malecka: Spectral density tests in VaR failure correlation analysis ....

11

26

36
50

59

72

86

98

115

132

142

158

177

185

199

211

222
235



6 Contents

Adam Marszk: Stock markets in BRIC: development levels and macroeco-
NOMIC TMPLICALIONS. ...evviiriiiieiieeiieete e ete e eeeereeee e sebestaeeraessressnesssenenas
Aleksander R. Mercik: Counterparty credit risk in derivatives .....................
Josef Novotny: Possibilities for stock market investment using psychological
ANALYSIS .ttt ettt sttt et b b e b e neeen
Krzysztof Piasecki: Discounting under impact of temporal risk aversion —
@ €aSE OF dISCTELE TIME.....evieiriieiiiieiieteee e
Aleksandra Pieloch-Babiarz: Dividend initiation as a signal of subsequent
earnings performance — Warsaw trading floor evidence............cccevevveennenns
Radostaw Pietrzyk, Pawel Rokita: On a concept of household financial plan
OptiMIiZation MOAEL ......cc.eeviiiiiiieiieie e
Agnieszka Przybylska-Mazur: Selected methods of the determination of
COTE TNFIATION ...t
Andrzej Rutkowski: The profitability of acquiring companies listed on the
Warsaw Stock EXChange.........c.cccueeviiiiiiiiiiiicciccieceeee e
Dorota Skala: Striving towards the mean? Income smoothing dynamics in
small Polish banks ..........ccccooiiiiiiiiii e
Piotr Staszkiewicz, Lucia Staszkiewicz: HFT’s potential of investment
COMMIPANIIES ..vvevvvenereerereresireserensressessresseesseesseesssesseesseessaesseesseesseesssesseessesssenns
Dorota Szczygiel: Application of three-dimensional copula functions in the
analysis of dependence structure between exchange rates ...........ccceveeunen.
Aleksandra Szpulak: A concept of an integrative working capital manage-
ment in line with wealth maximization Criterion............ccoeeeeveveeeereeneennee.
Magdalena Walczak-Ganko: Comparative analysis of exchange traded
products markets in the Czech Republic, Hungary and Poland..................
Stanistaw Wanat, Monika Papiez, Slawomir Smiech: Causality in distribu-
tion between European stock markets and commodity prices: using inde-
pendence test based on the empirical copula............ccceeevviieiiiiniiiniieiien,
Krystyna Waszak: The key success factors of investing in shopping malls on
the example of Polish commercial real estate market .............ccccoceveeienene
Ewa Widz: Single stock futures quotations as a forecasting tool for stock
PIICES 1 uvtetretreeteeeerestreeeteseteestessaesesesssessseasseassesssesssasssesssesssesssesssesssesssenssensses
Tadeusz Winkler-Drews: Contrarian strategy risks on the Warsaw Stock Ex-

Agnieszka Wojtasiak-Terech: Risk identification and assessment — guide-
lines for public sector in Poland ...........cccooiiiiiiiiiiiee
Ewa Wycinka: Time to default analysis in personal credit scoring.................
Justyna Zabawa, Magdalena Bywalec: Analysis of the financial position
of the banking sector of the European Union member states in the period
200772013 1o ettt

250
264

275

289

299

314

334

346

364

376

390

405

426

439

455

469

483

496

510
527



Contents

Streszczenia

Roman Asyngier: Efekt resplitu na Gieldzie Papierow Wartosciowych
W WAISZAWIE ...ttt ettt et es et et eaeeseeneeeseeneeeeeseeneeneenens
Monika Banaszewska: Inwestorzy zagraniczni na polskim rynku obligacji
skarbowych w latach 2007—2013........ccciiiiiiieieieee e
Katarzyna Byrka-Kita, Mateusz Czerwinski: Transakcje dotyczace zna-
czacych pakietow akcji a prywatne korzysci z tytutu kontroli na polskim
rynKu KapitaloWym .......occviiiiiiiiiececece e
Ewa Dziwok: Ocena umiej¢tnosci inwestycyjnych dla portfela o statym do-
ChOAZIC ..ottt
Lukasz Feldman: Zarzadzanie ryzykiem w gospodarstwach domowych
z wykorzystaniem migdzyokresowego modelu konsumpcji ........cccevveennenne
Jerzy Gwizdata: Odwrocony kredyt hipoteczny na wybranych §wiatowych
rynkach kredytdw mieszkaniowych ...........cccoeeveienciinciincinnieiie e,
Magdalena Homa: Rezerwy matematyczne sktadek UFK a rzeczywista war-
to$¢ portfela referenCyjNe o ....ccvievvieiiieeiie e
Monika Kaczala, Dorota Wisniewska: Zagrozenia w gospodarstwach rol-
nych w Polsce i finansowanie ich skutkow — wyniki badan.......................
Yury Y. Karaleu: Podejscie ,,Slice-Of-Life” do dostosowania modeli upadto-
SCIOWYCh Na B1alOrUSi.....cccvieiiiiiciiciieiccece e
Patrycja Kowalczyk-Rolczynska: Produkty typu equity release jako forma
zabezpieczenia emMerytalnego .......cccvveviieriiieeciieeie e
Dominik Krezolek: Wybrane modele zmiennosci i ryzyka na przyktadzie
104 110U 10 1<1 v 1 SRR
Bozena Kunz: Zakres ujawnianych informacji w ramach metod wyceny
wartos$ci godziwej instrumentow finansowych w sprawozdaniach finanso-
wych bankow notowanych na GPW ..........cccooiviiiiiniiiiiiee e,
Szymon Kwiatkowski: Venture debt — instrumenty finansowe i ryzyko inwe-
stycyjne funduszy finansujacych wczesng faze rozwoju przedsiebiorstw..
Katarzyna Leczycka: Ocena doktadnosci modelowania zmienno$ci indeksu
VIX z zastosowaniem modelu GARCH ..........cccoooiiiiiiiiniiiiieee
Ewa Majerowska: Podejmowanie decyzji inwestycyjnych: analiza technicz-
na a modelowanie procesOw finansoOWyCh.........ccoccveviirienienienienienieen,
Agnieszka Majewska: Formuta ceny wykonania w opcjach menedzerskich —
testowanie proponowanego POdejSCIa ......evuurrerreerierieiierie e
Sebastian Majewski: Efektywno$¢ informacyjna pitkarskiego rynku bukma-
CherskieZo W POISCE.....ccviiiieeieiieiecece e
Marta Malecka: Testy gestosci spektralnej w analizie korelacji przekroczen
VAR e
Adam Marszk: Rynki akcji krajow BRIC: poziom rozwoju i znaczenie ma-
KroeKOnOMICZIE. ....c..evueiiiiiiriieiieierirecee et

25

35

49

58

71

85

97

114

131

140

156

175

184

198

209

221

234

249



8 Contents

Aleksander R. Mercik: Ryzyko niewyptacalnosci kontrahenta na rynku in-
Strumentow POChOANYCh ......ccvviiieiieiiciicie e
Josef Novotny: Wykorzystanie analizy psychologicznej w inwestycjach na
TYNKU QKCJT 1oniviiiiiieeiie ettt e s e e teeetaeeseveeensee e
Krzysztof Piasecki: Dyskontowanie pod wptywem awersji do ryzyka termi-
nu — przypadek czasu dySKIetnego .........cccoeeeeerierinieiieninieieeseeceeens
Aleksandra Pieloch-Babiarz: Inicjacja wyptaty dywidend jako sygnal przy-
sztych dochodow spotek notowanych na warszawskim parkiecie .............
Radostaw Pietrzyk, Pawel Rokita: Koncepcja modelu optymalizacji planu
finansowego gospodarstwa dOMOWEEZO .....c..eeceveerrieeiieeiieeiie e e eree e
Agnieszka Przybylska-Mazur: Wybrane metody wyznaczania inflacji bazo-
WV ettt ettt h ettt bt et et h b ettt h et h e e bt n bt e bt e a b et bt e st et et ebe et et
Andrzej Rutkowski: Rentowno$¢ spotek przejmujacych notowanych na
Gieldzie Papierow Wartosciowych w Warszawie..........ceevververvenvenivennnns
Dorota Skala: Wyrownywanie do $redniej? Dynamika wygladzania docho-
doéw w matych polskich bankach...........cccoeeeeiiiiiiiiiiiiee e
Piotr Staszkiewicz, Lucia Staszkiewicz: Potencjal handlu algorytmicznego
fIrm INWeSEYCYJIYCH.....eiiiiiiiiiiec e
Dorota Szczygiel: Zastosowanie trojwymiarowych funkcji copula w analizie
zaleznosci migdzy kursami WalutOWYMI ......c.ccevevverierienienieniesiesieeneens
Aleksandra Szpulak: Koncepcja zintegrowanego zarzadzania operacyjnym
kapitatem pracujagcym w warunkach maksymalizacji bogactwa inwestorow
Magdalena Walczak-Ganko: Gietdowe produkty strukturyzowane — analiza
poréwnawcza rynkéw w Czechach, Polsce i na Wegrzech........c.ccoeeeenne.
Stanistaw Wanat, Monika Papiez, Stawomir Smiech: Analiza przyczynowo-
sci w rozktadzie migdzy europejskimi rynkami akcji a cenami surowcow
z wykorzystaniem testu niezalezno$ci opartym na kopule empiryczne;j.......
Krystyna Waszak: Czynniki sukcesu inwestycji w centra handlowe na przy-
ktadzie polskiego rynku nieruchomos$ci komercyjnych .........cccocveeennnnee.
Ewa Widz: Notowania kontraktow fistures na akcje jako prognoza przysztych
CEIM AKCTT 1vvevreeiestieeiieseesttesteetesteseeesteesteesteessaesseessaessaessaessaesssesssensaensaenseens
Tadeusz Winkler-Drews: Ryzyko strategii contrarian na GPW w Warsza-
WIE ottt ettt ettt ettt sttt ettt a et ebe
Marta Wisniewska: EUR/USD transakcje wysokiej czestotliwosci: wyniki
INWESEYCYJTIC .eentieiieetieeiieetieeteeette st te st e steestee st esbeesbeesbeesbeesbeesbeesseenneenseenseans
Agnieszka Wojtasiak-Terech: Identyfikacja i ocena ryzyka — wytyczne dla
sektora publicZnego W POISCE.......c.cccvieiieriieiieieeieeeeeee e
Ewa Wycinka: Zastosowanie analizy historii zdarzen w skoringu kredytow
udzielanych 0sobom fizycznym..........c.ccoevvviiviiiiiiiiciiciecee e
Justyna Zabawa, Magdalena Bywalec: Analiza sytuacji finansowej sektora
bankowego krajow Unii Europejskiej w latach 2007-2013 .......................

274

288

298

313

333

345

363

375

389

404

425

438

454

468

482

495

509

526

536



PRACE NAUKOWE UNIWERSYTETU EKONOMICZNEGO WE WROCLAWIU
RESEARCH PAPERS OF WROCLAW UNIVERSITY OF ECONOMICS nr 381 ¢ 2015

Financial Investment and Insurance — ISSN 1899-3192
Global Trends and the Polish Market e-ISSN 2392-0041
Aleksander R. Mercik

Wroctaw University of Economics

e-mail: aleksander.mercik@ue.wroc.pl

COUNTERPARTY CREDIT RISK IN DERIVATIVES

Summary: There is currently a strong market focus on counterparty credit risk. CCR is the
risk that a party, usually to an OTC derivative contract, may fail to fulfill its obligations,
causing re-placement losses to the other party. This is similar to the standard definition of
credit risk in the sense that the economic loss is due to the default of the obligor. However
the amount of exposure is uncertain due to the random nature of the contract’s pay-offs. The
main purpose of this paper is to present the most popular methods for estimating adjust-
ments for credit risk (CVA and DVA) for derivatives.

Keywords: Credit risk, credit exposure, counterparty credit risk, collateral management,
credit value adjustment, netting and margin agreement.

DOI: 10.15611/pn.2015.381.20

1. Introduction

Derivative instruments are any type of financial securities that depend on the perfor-
mance of some type of underlying security in order to have any value. Derivatives
can be classified as a unilateral derivative (for example options) or as bilateral de-
rivative (futures, interest rate swap, etc.).'

There is currently a strong market focus on counterparty credit risk. CCR is the
risk that a party, usually to an OTC derivative contract, may fail to fulfill its obliga-
tions, causing losses to the other party. This is similar to the standard definition of
credit risk in the sense that the economic loss is due to the default of the obligor.
However the amount of exposure is uncertain due to the random nature of the con-
tract’s pay-offs. The main purpose of this paper is to present the most popular meth-
ods for estimating adjustments for credit risk (CVA and DVA) for derivatives.

! Basics of credit value adjustments and implications for the assessment of hedge effectiveness,
FINCAD prepared by KPMG 2011.
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2. Credit valuation adjustment and debt valuation adjustment

Credit value adjustment is the market value of counterparty credit risk [Zhu, Pykhtin
2007] and can be defined as the difference between the risk-free portfolio value and
the true portfolio value that takes into account the possibility of a counterparty’s
default [Boukhobza, Maetz 2012].

Assuming zero recovery rate, CVA is given by:

CVA := NoE2 [‘I’V—+] (1

where: N — the cash account numeraire; 7 — counterparty time.
Alternatively CVA is given by:
CVA = [, B(0,t)EPE,dpy, Q)
where: EPE, — expected positive exposure at time t; p, — the default probability.
If the exposure at default is a constant K:
CVA=K X ELr, 3)

where: EL, — value of the CDS contract of nominal 1 and maturity 7:
T
ELy = fo B(0, t)dpe, 4)
where: p, — the market implied default probability.

Credit value adjustment is included in calculating the fair value of a derivative by
subtracting it from the market valuation [Cesari et al. 2009].

DVA (debt valuation adjustment) is CVA from the counterparty’s perspective
[Morini, Prampolini 2010]. DVA is the amount added back to the MTM value to
account for the expected gain from an institution’s own default. If one party incurs a
CVA loss, the other party records a corresponding DVA gain [Gregor 2010].

Regulation (EU) 575/2013 (Capital Requirements Regulation — CRR) sets out
own funds requirements relating to Credit Valuation Adjustment Risk. Institutions
should apply the standardised method for the calculation of the CVA charge for ex-
posures to those counterparties which do not produce an appropriate proxy spread
with reference to industry, rating and region under the advanced method [Regulation
(EU) No 575/2013]. Derivatives traded on exchanges are not subject to counterparty
risk, because credit risk is taken by the individual intermediaries, such as stock ex-
change and brokerage house.
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3. Common approaches in credit risk modelling for derivatives

In this section, we present some of the more common approaches in credit risk mo-
delling for derivatives that have been observed in practice. The methods differ in the
way they estimate the future exposure profile. Each method has its own advantages
and disadvantages and we describe them at the end of each section.

3.1. Expected future exposure approach

This approach is the most theoretically pure approach and takes both current and
potential future exposure into account. In expected future exposure approach we
simulate market variables that influence the price of a derivative, e.g., stock prices,
interest rates, foreign exchange rates, etc. For each scenario, the fair value of the
derivative is calculated, which results in an exposure path over the life of the deriva-
tive. The scenario can be created based on historical rates of return or generated un-
der the assumption of appropriate distributions. Repeating this procedure, we can
create a probability distribution of the valuation of the derivative in different periods
of time, averaging the positive exposure and negative exposure results in EPE and
ENE, where EPE is the Expected Positive Exposure and ENE the Expected Negative
Exposure [Sokol 2012].

CVA = LGD ¥I_, d,EPE,PD, cointerparty 5)
DVA = LGD Y I_, d,ENE,PD,°"", (6)

where: LGD (loss given default) — the amount of funds that is lost by a bank or other
financial institution when a borrower defaults on a loan; d, — risk-free discount
factor; PD, (probability of default) — estimate of the likelihood that a borrower
will be unable to meet its debt obligations.

The CVA calculation uses counterparty PDs, while for DVA, own PDs are
used. This method can be applied on transaction level and counterparty level. Nev-
ertheless expected future exposure approach is rather costly to implement, involves
complex modelling and requires advanced technical skills.

3.2. Swaption approach

This method is only applicable where the derivative is an interest rate swap (includ-
ing cross currency IRS). The exposure is modelled as an option on a reversed swap in
case the counterparty defaults before the first cash flow date, plus an option on the
reversed swap excluding the first cash flow in case the counterparty defaults between
the first and second cash flow dates, etc. [Ernst&Young 2014]. As in the previous
method the CVA calculation uses counterparty PDs, while for DVA, own PDs are
used. CVA is given by:
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CVA = LGD Z{:l PDcounterparty(t — 1, t)Swaption,, (7

where: LGD (loss given default) — the amount of funds that is lost by a bank or other
financial institution when a borrower defaults on a loan; PD(¢ — 1, ¢) (proba-
bility of default) — the fair value of an option with expiry ¢ on a swap oppo-
site to the derivative, with maturity 7' — ¢.

Swaption, — the probability of default between time # — 1 and ¢.

Analogously, DVA is given by:
DVA = LGD YT, PDyyn(t — 1, t)Swaption,. (8)

Unfortunately it is difficult to apply this method on counterparty level, especially
when exposure to a counterparty includes derivatives other than interest rate swaps.

3.3. Constant exposure approach

This approach estimates CVA as the hypothetical cost to purchase credit protection.
Notional amount of each CDS is based on the current fair value of the derivative plus
the potential future exposure of the derivative.

CVA = Z{=1 PVprEMIUM LEG (CDStcounterparty)- )

CVA is calculated as the present value of the premium legs of this series of CDS.
For DVA, own credit spreads are utilised to value the default leg of the CDS:

DVA = ¥{_; PVpremium LEG (CDS:*™™). (10)

Constant exposure approach can be applied at the transaction level and counter-
party level. Also method does not requiring assumptions to convert to PD. Neverthe-
less it does not consider any variability of market variables.

3.4. Variable exposure approach

This approach is an extension of the constant exposure approach. Future exposure of
the derivative is forecast under assumption that market evolves according to current
forward/futures prices. CVA is calculated as sum of costs of CDS protections for the
future exposure between consecutive cash flow data and is given by:

CVA = %{_; PVpremium LG (CDSy). (11)
For DVA, own credit spreads are utilised to value the default leg of the CDS:
DVA = %{_; PVpremium LeG (CDS.”™™). (12)
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As in the previous approach, this method does not require assumptions to convert
to PD. Nevertheless it does not consider any variability of interest rates, exchange
rates and stock prices that influence derivative fair value.

3.5. Discounted cash flow approach

Discounted cash flow approach can be easily applied to most vanilla derivative valu-
ations. It involves adjusting discount curve by including an additional credit spread to
the discounted projected cash flows and use it to calculate FVireditadjustment
[Ernst&Young 2014].

CVA = FVRjsk free = FVcreait adjustment- (13)

There are four variants of the presented method:

1) own/counterparty spread based on whether current MtM position is an asset or
liability (does not consider the bilateral nature of derivatives),

2) own/counterparty spread based on whether each individual future cash flow is
a net asset or liability,

3) own/counterparty spread based on whether the cumulative net exposure at
each cash flow date is a net asset or liability (cash flows in chronological order),

4) own/counterparty spread based on whether the cumulative net exposure at
each cash flow date is a net asset or liability (cash flows in receding order with latest
cash flows first).

Discounted cash flow approach is not applicable to complex derivatives and it is
difficult to apply at counterparty level.

3.6. Duration approach

Duration approach is rather simple and quick. Duration is a measure of the sensitivity
of the price (the value of principal) of financial instrument to a change in interest
rates [Jajuga (ed.) 2008]. This method uses duration to measure how much the fair
value of the derivative changes by applying the credit spread to the risk free valua-
tion.

CVA = MtM X Credit Spread ..y X Duration. (14)
The DVA calculation utilises the own credit spread.
DVA = MtM X Credit Spread ,,, X Duration. (15)

MtM is the current market value of the derivative, assuming neither party is sub-
ject to credit risk. This approach can be applied on transaction level and counterparty
level. Unfortunately it does not account for potential future exposure.
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4. Impact of collateral management on the value
of the CVA and DVA

Large impact on the value of the CVA and DVA has collateral management. In a
collateralized trade, the party whose contract has a positive present value receives
collateral from the counterparty [Piterbarg 2012]. To compensate for this the party
has to pay a certain margin called “collateral rate” on the outstanding collateral. In
case of cash collateral, the collateral rate is usually the overnight rate for the collat-
eral currency [Burgard 2012].

Collateral management began in the 1980s, with Bankers Trust and Salomon
Brothers taking collateral against credit exposure. Collateralisation of derivatives
exposures became widespread in the early 1990s. Standardisation began in 1994 via
the first ISDA documentation. According to the ISDA Margin Survey [ISDA 2012],
close to 80% of all trades with fixed income derivatives during 2012 were collateral-
ized [Hull 2012].

There is a wide range of possible collaterals used to collateralise credit expo-
sure with various degrees of risks. The following types of collaterals are used by
parties involved:

1) cash,

2) government securities (often direct obligations of G10 countries: Belgium,
Canada, France, Germany, Great Britain, Italy, Japan, Netherlands, Sweden, Switzer-
land, the US),

3) mortgage-backed securities (MBSs),

4) corporate bonds/commercial papers,

5) letters of credit/guarantees,

6) equities,

7) government agency securities,

8) covered bonds,

9) real estate,

10) metals and commodities.

The most predominant form of collateral is cash and government securities. Col-
lateral management significantly reduces the risk of losses resulting from the bank-
ruptcy of a counterparty. However this does not mean that the risk is not significant.

5. Cross-currency interest rate swap (CCIRS) valuation
with the counterparty credit risk

In this section, we present the simplified method for calculating CVA and DVA for
collateralized Cross Currency Interest Rate Swap.

In recent years financial institutions have issued debt in foreign markets where
they can obtain greater market liquidity and a lower cost of funds. Also many Polish
banks hand out mortgage loans in foreign currencies. Such investment strategies pose
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challenges both from a risk management and an accounting perspective. Volatility in
the currency markets can lead to significant translational gains and losses which are
then recorded in the P&L Statement.

Cross Currency Interest Rate Swap (an agreement between two parties to ex-
change interest payments and principals denominated in two different currencies) is
commonly applied to hedge foreign currency debt or asset [Jajuga, Jajuga 2004].
There are two main types of cross currency swaps: floating-for-floating and fixed-
for-floating. The value of the CCIRS is not only affected by the exchange rate but is
also dependent upon the interest rates in the two currencies. From an economic point
of view the CCIRS can effectively convert the foreign debt to a synthetic debt in the
issuer’s functional currency.

The main factor influencing the market value of the CIRS instrument is the level
of the exchange rate [Brigo, Mercurio 2006]. The relationship between the exchange
rate and the derivative valuation is approximately linear (Figures 1 and 2). R* indi-
cates that data fit well a statistical model.

39000 000 -
34 000 000
29 000 000
24 000 000
19 000 000
14 000 000

9000 000

4000 000

-1000 000201‘; 03-13 2014-03-27 2014-04-10 2014-04-24 2014-05-08 2014-05-22

-6 000 000 -

Figure 1. Example of the trajectory of market value of the portfolio of the contract CCIRS

Source: own calculations.

In the proposed method, we simulate market variable that influences the price of
a derivative — foreign exchange rates. In this article, we will use the geometric
Brownian motion (GBM). This means that the stock price follows a random walk
and is consistent with (at the very least) the weak form of the efficient market hy-
pothesis (EMH): past price information is already incorporated and the next price
movement is “conditionally independent” of past price movements.
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Figure 2. Linear regression approximating the relationship between the exchange rate
and the valuation of the sample contract CCIRS

Source: own calculations.
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Figure 3. Historical stock quotes (500 days) for currency pairs CHF/PLN, EUR/PLN and EUR/CHF.
Blue lines are sigma and 2 x sigma

Source: own calculations.

The formula for GBM stochastic differential equation [Black, Scholes 1973]:

e udt + odW,,
St

where: W, —Wiener process; u — the drift; o — the volatility.

Take the integration of both sides:

% = [(udt + odW,)dt.
t

Involving the Ito caluculus:

In (ds—it) = (u - %02) t+ oW,
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The analytical solution of this geometric Brownian motion is given by:

Se = Spexp ((u - %az) t+ O'Wt>.

For each scenario (exchange rate) the fair value of the derivative is calculated,
which results in an exposure path over the life of the derivative. Repeating this pro-
cedure, we can create a probability distribution of the valuation of the derivative in
different periods of time. Averaging the positive exposure and negative exposure
results in EPE and ENE, where EPE is the Expected Positive Exposure and ENE the
Expected Negative Exposure.

Important factor in calculating EPE and ENE are: Minimum Transfer Amount
(MTA) and time after which it is assumed that counterparty went bankrupt and the
transaction should be replicated with another counterparty. Minimum Transfer
Amount is the smallest amount of currency value that is allowable for transfer as
collateral. This is a lower threshold beneath which the transfer is more costly than the
benefits provided by collaterization. For large banks, the MTA is usually in the EUR
250,000 range, but can be lower or higher.

CVA and DVA are given by:
CVA = LGD ¥T_, d,EPE, PD,counterparty (16)
DVA = LGD ¥I_, d,ENE.PD,°"™, (17)

where: LGD (loss given default) — the amount of funds that is lost by a bank or other
financial institution when a borrower defaults on a loan; d, — risk-free dis-
count factor; PD, (probability of default) — estimate of the likelihood that
a borrower will be unable to meet its debt obligations.

For the calculation of PD were used ratings of counterparties (Table 1).

Table 1. Ratings of counterparties

Average (1981-2012)

Rating One-Year Global Corporate Default Rates
1 2

AAA 0.0000%
AA+ 0,0000%
AA 0.0138%
AA- 0.0238%
A+ 0.0516%
A 0.0591%
A- 0.0688%
BBB+ 0.1497%
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1 2
BBB 0.2444%
BBB- 0.2956%
BB+ 0.6116%
BB 0.8303%
BB- 1.4016%
B+ 2.3563%
B 6.8103%
B- 9.6028%
cCcC 23.5272%
CC 23.5272%

Source: own calculations.

5. Conclusions

In this paper we presented the method of calculating Credit Valuation Adjustment
and Debt Valuation Adjustment collateral derivative transactions. In the second part
of the paper we have considered a simple CVA and DVA model for CCIRS collat-
eralized transaction. Measurement and management of credit risk for derivatives is
an important aspect of the risk management in financial institutions. Calculating
CVA and DVA for derivatives is not a simple task. Mark-to-market value changes
through time depending on the path of the underlying market rates. Since the MTM
value can fluctuate in either party’s favour, both institutions may be exposed to de-
fault risk.
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RYZYKO NIEWYPLACALNOSCI KONTRAHENTA
NA RYNKU INSTRUMENTOW POCHODNYCH

Streszczenie: Kazda instytucja finansowa zawierajaca kontrakty na rynku nieregulowanym
bez ushug posrednika narazona jest na ryzyko kredytowe zwigzane z prawdopodobienstwem
bankructwa kontrahenta. Istotno$¢ pomiaru ryzyka kredytowego wynikajacego z transakcji
na rynku instrumentéw pochodnych zostata unaoczniona w latach 2007-2009, kiedy doszto
do bankructwa banku inwestycyjnego Lehman Brothers, a wiele innych instytucji finan-
sowych poniosto straty z tytulu transakcji zawartych z bankrutujagcym bankiem. Zarzadzanie
ryzykiem niewyptacalnosci kontrahenta na rynku instrumentéw pochodnych jest zagad-
nieniem niezwykle istotnym, ze wzgledu na wplyw na aktualny pozom wartosci godziwej
instrumentu pochodnego oraz na poziom wymogu kapitalowego. Bardzo czgsto prawdo-
podobienstwo niewykonania zobowigzania przez kontrahentéw pozostaje w korelacji dodat-
niej z ogdlnymi czynnikami ryzyka rynkowego. Celem artykutu jest przedstawienie metod
modelowania ryzyka kredytowego na rynku instrumentow pochodnych.

Stowa kluczowe: ryzyko kredytowe, ryzyko kontrahenta, depozyt zabezpieczajacy.





