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New World Derivative Pricing Issues 

• Credit crunch (2007) & Banking crisis (2008) 

• Inter-bank credit risk reassessed, manifested in: 
– Basis risk: tenor basis 

– Disintermediation 

– Cross currency spreads 

• More emphasis on pricing for counterparty credit 
risk and funding costs 

• Pricing of derivatives reassessed: LCH, Central 
clearing, Dodd-Frank. 
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If, in 2006, someone told us that we would be debating fundamental 
swap pricing issues in 2011 and 2012 we would have regarded them as 
being delusional 



Factors Influencing Derivative Pricing 

• Credit Value Adjustment (CVA): The present value 
of the expected credit loss in a deal or portfolio. 
– CVA: Present value of exposure to counterparty. 

– DVA: Present value of exposure that counterparty has 
on me (subset of LVA). 

• Liquidity Value Adjustment (LVA or FVA): The 
present value of the expected carry cost of 
collateralisation. 

• Basis Risk: The risk that sets of interest rate 
curves may move relative to each other. 
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Influences On Derivative Pricing 
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OIS (COLLATERAL/CSA) 
DISCOUNTING 

CSA Collateralisation & Credit © Edu-Risk International 6 



Rationale For OIS Discounting – Own 
Currency Collateral 
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Forward swap 
flow 

Present valued at (as yet 
undetermined) discount rate 
(dSWAP) 

1 2 
MTM Value of 
swap 

3 

Collateral earns interest 
at the OIS rate (1/dOIS) 

5 Collateral placed is 
MTM of swap. 

4 

For no arbitrage, the 
resultant collateral balance 
should equal the original 
swap flow. 

6 

The only unknown in the schema is the 
derivative discount rate (dSWAP –step 2), 
which can be calculated if all other factors 
are known. 

SWAPOIS dd 

Collateral currency flows 
are shown inverted for 
illustrative purposes only. 



Rationale For OIS Discounting  – 
Second Currency Collateral 
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Forward swap 
flow 

Present valued at (as yet 
undetermined) discount rate 

(dE) 1 
2 

MTM Value of 
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3 

Collateral earns 
interest at the 
collateral currency 
OIS rate (1/du) 

5 Collateral is MTM of 
swap converted to the 
collateral currency at 
spot FX Rate (S) 

4 

For no arbitrage, the 
resultant collateral balance 
swapped to the swap 
currency at the forward 
rate (F) should equal the 
original swap flow. 

6 

The only unknown in the schema is the 
derivative discount rate (dE –step 2), which 
can be calculated if all other factors are 
known. 
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CREDIT VALUE ADJUSTMENT (CVA) 
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Counterparty Risk 
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When the deal is in the money, there is instantaneous credit risk because if the 
counterparty had to default at time t, the other party would lose (VD(t)), net of 
any recovery, which is equivalent to an exposure at default (EAD): 

    tVMaxtVEAD D ,0
, where V(t) is the value of the 
deal at time t. 

Value of derivative transaction (V(t)) 

Deal In the 
money 

Deal out of 
the money 

Deal has instantaneous 
counterparty risk 

Deal has no instantaneous 
counterparty risk 

Time 

Deal Value 
V(0) = 0 



CVA Calculation: Simulation 
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Calculating CVA 
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LIQUIDITY VALUE ADJUSTMENT 
(LVA) 
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LVA & OIS Discounting 
• LVA has its foundations firmly in the area of collateral 

rate discounting (OIS Discounting). 

• OIS Discounting has arisen in the market as a 
consequence of the fact that deal forward rates (LIBOR) 
has become significantly different from the collateral 
reference rate (Fed Funds, EONIA, SONIA). 

• When LCH.clearnet changed its discounting 
methodology for swaps to OIS Discounting in mid 2010, 
this prompted the market to migrate to OIS 
Discounting. 

• LVA arises because the rate earned on collateral differs 
from the funding rate of the collateral.  
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LVA 
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Bank 
Uncollateralised 

Counterparty 
Collateralised 
Counterparty 4% 4% 

Bank 
Uncollateralised 

Counterparty 
Collateralised 
Counterparty 4% 4% 

Market Rate Drops to 2% 

Capital Market 

Collateral call 

Funding of 
collateral 

Difference between funding 
cost and collateral rate 
creates LVA 

Bank 
Uncollateralised 

Counterparty 
Collateralised 
Counterparty 4% 4% 

Market Rate Increases to 6% 

Capital Market 

Collateral call 

Placement of 
collateral 

Difference between 
placement rate and 
collateral rate creates LVA 



Risk Neutral Deal Pricing – 
Uncollateralised 
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Collateralised 
Deal Flow 
(Hedge) 

Uncollateralised 
Deal Flow 

PV of Collateralised Deal 
Flow  is placed as collateral 
with hedge counterparty 

Collateral 
Funding Cost 
(LVA) 

Collateral Funding 
Cost 
Needs to be 
recovered in the 
flow of the 
uncollateralised 
deal. 

Total economic 
cost of 
collateralised 
hedge 



Risk Neutral Deal Pricing – 
Uncollateralised (Stochastic) 
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Collateralised 
Deal Flow 
(Hedge) 

Uncollateralised 
Deal Flow 

PV of Collateralised Deal 
Flow  is placed as collateral 
with hedge counterparty 

Stochastic Collateral 
Funding Cost 
Needs to somehow be 
recovered in the flow of 
the uncollateralised deal. 

Total economic 
cost of 
collateralised 
hedge is 
stochastic 

? 

Collateral Funding 
Cost (LVA) - 
distribution 

LVA can be positive or negative 



LVA – Path Dependency 
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Time 

Deals start off 
at the same 
value for each 
path 

Carry cost of Collateral is Path Dependent 

• The LVA of a deal will evolve over time and will depend on the future price path of 
the deal. 

• The LVA could be negative or positive depending whether the deal was primarily: 
– In the money 

– Out of the money 

– Regulatory treatment of collateral 

• Simple deterministic approaches of handling the LVA are inadequate. 



UNIFIED VALUATION MODEL 
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Economic Value Of A Swap 

• A swap (or any other derivative) should be analysed in 
a similar fashion to any other financing transaction. 

• The difference is that the swap’s future flows are 
stochastic and are based on uncertain future market 
events. 

• The true economic value of a swap should include the 
effects of: 
– The current (or initial market price). 

– The present value of expected future cash flows. 

– Expected credit loss amounts. 

– Realised and future funding or carry costs. 
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True Economic Value Of Swap 
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•Interrelationships 
(correlation) between 
economic factors 

•Wrong-way risk 

 

• Net return of derivative derives from: 
• Normal Factors 

– Initial cost 
• Often zero 

– Expected cash flow 
• Market price 
• Cost of carry of collateral.  
• Credit loss. Collateral Terms/Currency 

– Expected net credit loss 
• PD: Credit standing of counterparty & Self* 
• EAD: max ( replacement cost, 0) – function of market value 
• LGD: collateralisation 

• Additional 
– Cost of carry of collateral 

• Funding spread 
• Funding mix 
• Amount of collateral 

– Amount & CCY of collateral 
• CSA Terms 
• Market factors 



Economic Value – Uncollateralised 
 

• The full net economic value of a collateralised swap (PCOLL – LVABANK) 
which includes the carry cost of placing collateral (LVA) should 
equate to the full economic value of an un-collateralised swap 
diminished by the counterparty credit risk (PUNCOLL – CVACPTY). 

• In effect, an investor would be indifferent to holding the 
collateralised or uncollateralised swap if this relationship holds. 

• Furthermore, this equation is often rewritten to give the pricing 
formula of an un-collateralised swap.  In this case, the price of the 
collateralised swap is the reference price in the market: 
 
 

• Under certain circumstances, the LVA of a bank is equal to its own 
CVA (called DVA) and the pricing relationship can be expressed as: 
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CPTYUnCOLLBANKCOLL CVAPLVAP 

BANKCPTYCOLLUnCOLL DVACVAPP 

BANKCPTYCOLLUnCOLL LVACVAPP 



Implications Of Deal Funding – Timing 
Of Flows 

• Most swaps would consist of a set of flows that would predominantly be 
pay/receive in the early period of the swap and then would reverse to be 
receive/pay in the latter portions of the swap.  The net effect of these 
flows is that they would PV to zero. 

• In a normal (upward sloping) yield curve a pay-fixed swap would have net 
negative flows in the early portion and positive flows in the latter portion.  
This would be tantamount to advancing funds to the counterparty at the 
implied customer curve and would incur a net funding cost.  A receive 
fixed swap would be opposite. 

 

 

 

 

 

• Recovering these funding costs over time can be worked into the deal 
price and/or the implied customer discount curve as a component of LVA. 
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Pay Fixed Swap 

Equivalent to advancing funds to counterparty 



Implications Of Deal Funding – Timing 
Of Flows 

 

 

 

 

 

 

 

• The expected funding of a pay-fixed swap will be equivalent to advancing funds to the cpty. 

• The cost of funding for a lower rated bank would be higher than a higher rated bank. 

• Stronger rated banks will price pay-fixed swaps more competitively. 
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Pay-Fixed Swap 

Equivalent to advancing funds to counterparty 

EFB 

Time 

EFB 

EFB1 

EFB2 
EFB3 EFB4 

EFB5 

EFB6 

EFB7 

EFB will increase as 
the swap MTM 
increases, and will 
reverse when the 
flows reverse direction 

Amount Advanced To  Cpty 



Implications Of Deal Funding – Timing 
Of Flows 

 

 

 

 

 

 

 

• The expected funding of a receive-fixed swap will be equivalent to the cpty depositing funds with the 
bank. 

• The deposit rate for a lower rated bank would be higher than a higher rated bank. 

• Weaker rated banks will price receive-fixed swaps more competitively. 

CSA Collateralisation & Credit © Edu-Risk International 25 

Receive Fixed Swap 

Equivalent to receiving a deposit from the counterparty 

EFB 

Time 

EFB 

EFB1 

EFB2 
EFB3 EFB4 

EFB5 

EFB6 
EFB7 

EFB will decrease as 
the swap MTM 
decreases and will 
reverse when the 
flows reverse direction 

Amount Advanced By  Cpty 



Example - Pay Fixed Swap 
• The expected value of a pay-fixed swap will follow a positive arc. 

• The symmetric EFB will follow the same curve as the average. 

• The asymmetric EFB would however be negative (it always is upper bounded at zero). 

• The asymmetric EFB will be the same as the EPE used for DVA. 

• In the example below, the symmetric EFB is also made positive because of asymmetry in the 
diffusion process in addition to the timing of cash flows. 
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The expected 
swap value is the 
same as the 
symmetric EFB 



Example - Receive Fixed Swap 
• The expected value of a pay-fixed swap will follow a negative arc. 

• The symmetric EFB will follow the same curve as the average. 

• The asymmetric EFB would be negative. 

• The asymmetric EFB will be the same as the EPE used for DVA. 

• In the example below, the symmetric EFB is negative despite the positive asymmetry in the 
diffusion process. 
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The expected 
swap value is the 
same as the 
symmetric EFB 



Asymmetric LVA 
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Pay Fixed Swap 

Swap rate 

LVA 

Receive Fixed Swap 

Swap rate 

LVA 

Intrinsic Curve 

Swap out of the money 
Swap in the money 

Swap out of the money 
Swap in the money 

Asymmetric LVA is almost always negative. 



Symmetric & Asymmetric LVA 
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Pay Fixed Swap 

Swap rate 

LVA 

Intrinsic  
Asymmetric  
Curve 

Intrinsic  
Symmetric  
Curve 

Degrees of 
asymmetry 

Partially 
Symmetric 
LVA Curve 

Swap out of the money 
Swap in the money 



Drivers Of LVA 
• LVA is dependent on the following factors: 

– The timing of deal flows 
– The amount of collateral placed and the terms of the CSA. 
– The rate earned on collateral. 
– The funding (or carry cost) of the collateral. 
– The size and direction of the deal P&L. 
– The term of the deal and the increase in funding spread with 

time. 
– The steepness of the yield curve (increases timing differences) 
– The volatility of the market (in the case where the market is 

extremely volatile, LVA ,if based upon the expectation of the 
anticipated collateral carry cost will increase). 

– In times of market stress, LVA values will be higher as a natural 
consequence of Libor/OIS spreads and blow out of credit 
spreads. 
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MARKET DYNAMICS AND 
PORTFOLIO MANAGEMENT 
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LVA And Internal Hedging II 

CSA Collateralisation & Credit © Edu-Risk International 32 

Swap 
Desk 

Internal/Ext 
Uncollateralised  

Swap 

Collateral 
Pool 

Managing Risk - External Collateral Pool 

External 
Collateralised 

CSA Swap 

Once the LVA is transferred, 
the swap desk can treat the 
uncollateralised deal as 
though it were collateralised. 
It can then be discounted at 
the OIS Rate. 

3 M Libor 

Fixed +LVA Spread 

3 M Libor 

Fixed 

Discount OIS 

LVA 
Transferred 

OIS 

IFR 

Collateral 
CPTY 

Funding 
Desk 

Discount OIS 

LVA Hedge 

Collateral pool will need to hedge LVA by 
looking at the OIS-IFR Risk in the swap book 
because this tells it the term structure of 
funding mismatch. In doing this, it will 
assume all uncoll derivatives are discounted 
off IFR with stochastic behaviour. 



Collateral Optimisation – Standard CSA 

CSA Collateralisation & Credit © Edu-Risk International 33 

Bank – Derivative Trades 

Uncollateralised 
(No CSA) 

 
 

Collateralised 
(Bilateral CSA) 
Existing Deals 

Conform To Clearing House 
Standards 

 
 
 
 
 
 

Do Not Conform To Clearing 
House Standards 

 
 
 
 
 
 

•Own currency collateral 
•Daily margining, no threshold. 
•OIS Pricing for collateral 
•Other CH rules 

•Second currency collateral 
•Non-Daily margining, 
threshold, asymmetric margin. 
•Non OIS Pricing for collateral 
•Other bilateral arrangements 

 
 

Collateralised 
(Centrally Cleared) 

Requires adjustment to valuation & CSA terms 

Easily Transferred 

Collateralised 
(SCSA) 

New Deals 
 
 
 
 
 
 

•SCSA 
•Compatible with 
centrally cleared 
trades 
 

Requires adjustment to 
valuation & CSA terms. 
One-way conversion. 

Interchangeable 

CCH 
Unlikely to be 
moved to CSA 



Dealing Patterns 
• Many arbitrage opportunities closed. 
• Transfer of trades to central clearers. 
• Collateralised deals have different economic values to 

different counterparties. 
– Counterparties shop around. 
– Pay fixed to counterparties with higher funding costs. 

• Cross currency basis and the cost of collateral 
– Pay fixed to EUR collateralised counterparties. 
– Receive fixed from USD collateral counterparties. 

• In-portfolio pricing & portfolio optimisation. 
• Internal funding arbitrage. 
• Deal breakage costs. 
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END 

CSA Collateralisation & Credit © Edu-Risk International 35 


