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Swap Pricing to Incorporate Collateral 
Dec 31st 2021KRW Swap 

CSA No Yes Yes 
Collateral  Ccy - KRW USD 

After 
 GFC 

Cash Flow KRW/CD KRW/CD KRW/CD 
Discoun

ting 
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*KRW/

Modeled OIS
USD/OIS 
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▪ For KRW swap with KRW collateral,
     i.e. cleared through KRX CCP to be done
   by KRW OIS curve like KRW/Modeled OIS.

▪ For KRW swap with USD collateral,
     i.e. cleared through CME is priced by 
    KRW curve converted from USD/OIS. 0.25Y                5Y                  10Y                15Y                  20Y                25Y               30Y
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Standard CSA & Standard Discounting
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Standard 
CSA

Standard Disc
ounting

Remark

USD Swap
USD Cash, 
US Treasury

USD/SOFR
From OIS 
market

GBP Swap
GBP Cash, 
UK Treasury

GBP/SONIA
From OIS 
market

EUR Swap
EUR Cash, 
EURO Treasury

EUR/ESTR
From OIS 
market

JPY 
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JPY/TONAR
From OIS 
market

KRW Swap
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KRW/KOFR
To be from 
OIS market

Anything
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from 
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Actual CSA
•Funding risk

No CSA
•Funding risk
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Funding Risk 
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into swap 
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Valuation Adjustment
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Positive PV
(Paid Swap)

Loss from 
credit event

CVA
(Credit Valuation 
Adjustment)

Funding cost 
higher

FCA
(Funding Cost 
Adjustment)

Negative PV
(Paid Swap)

Gain from 
credit event

DVA
(Debt Valuation 
Adjustment)

Funding 
benefit 
higher

FBA
(Funding Benefit 
Adjustment)

PVunsecured = PVsecured – CVA + DVA – FVA

PVsecured is obtained
by using OIS rates 
indexed to RFR

▪ What if no credit risk but funding risk only? 
PVunsecured = PVsecured  – FVA
PV(LIBOR) = PV(OIS) – FVA

▪ What if no funding risk but credit risk only? 
PVunsecured = PVsecured  – CVA + DVA

▪ Firstly, swap is priced by OIS rates, regardless of collateral.
▪ Secondly, any deviation from Standard CSA should be incorporated into swap value,
    which is so called the valuation adjustment

FCA - FBA
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Interest Rate Swap for CVA Calculation
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Expected Positive Exposure & CVA Formula
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CPD and EPE are 
independent



Restricted-confidential

EPE Calculation by Using Ho-Lee Binomial Tree
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EPE for Paid and Received Swap
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▪ WWR is defined as the positive dependence between the swap 
dealer's exposure and the counterparty's probability of default.

▪ WWR indicates that as exposure increases, the counterparty's 
probability of default also increases, leading to greater losses.

▪ WWR is particularly likely to become significant during periods 
of stress, such as recessions or sudden inflation spikes.

Concept of Wrong-Way Risk
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▪ GWWR is influenced by macro variables such as interest rates, exchange 
rates, and inflation. 

▪ WWR indicates that as exposure increases, the counterparty's probability 
of default also increases, leading to greater losses.

▪ SWWR is driven by specific individual factors that affect the counterparty
's credit quality.

General WWR & Specific WWR

Nomura Woori 
BankUSD

KRWFX 
Forward

Fixed

CDWoori 
Bank

AA
Counterparty

Interest
Rate
Swap

Woori
Bank

POSCO
EQ 

Pay-off

CDPut* 
Option

*The underlying asset for put option is POSCO.
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WWR CVA Formula & Credit Worthiness Index
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CPD and EPE are 
correlated

*Vasicek ASFM (Asymptotic Single Factor Model) is widely used to construct credit indices. 
  The use of CWI can represent the dependence between exposure and default probability.
  Changes in swap rates that are reflected in CWI through the correlation are contributing to
  the swap dealer’s exposure

*
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WWR EPE & EPE for Paid and Received Swap
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Calculation of CVA & WWR CVA for IRS
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• As correlation increases, both exposure and the probability of default increase 
simultaneously, resulting in a higher CVA. 

• CVA represents the expected loss that the swap dealer must bear in the event 
of the counterparty’s default, as the swap dealer does not receive collateral. 

• However, if the characteristics of WWR are ignored, the swap dealer will 
underestimate the potential loss. 
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Economic Significance of WWR CVA
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• One key point is that if WWR characteristics exist, capturing them allows for 
an accurate assessment of default risk and enhances the reliability of 
valuations. 

• Another significance is that WWR CVA enables swap dealers to accurately 
calculate required capital, avoiding the risk of holding insufficient capital. 

• Moreover, calculating WWR CVA effectively improves the risk management 
practices of swap dealers. 

• WWR CVA can also improve the asset allocation strategy of swap dealers, 
allowing them to manage risky transactions in advance.

• Lastly, regulatory authorities require swap dealers to comply with regulations, 
i.e. WWR CVA enhances the transparency of the risks held by swap dealers.



Restricted-confidential

16

It is difficult to define exactly what a fair price is, 
but it is clear that the market is constantly pursuing it.

Thank You!!
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