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Financial risk management 
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Quantitative financial risk management 
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Quantifying counterparty risk 
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Components of counterparty risk 
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Models for exposure 
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Models for exposure cont. 
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Modeling future counterparty exposures  
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Modeling counterparty risk – simulation method 
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PFE 



Characterising exposure at a point in time for a 

normal distribution 
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Positive and negative MtMs and the impact on PFE 
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Netting 
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Modeling collateral 

The parameters to take into account are: 

 The remargining period: the effective time assumed between a collateral 

call and receiving the appropriate collateral 

 The threshold: collateral cannot be called below the threshold 

 Minimum transfer amount: Collateral cannot be transferred in blocks 

smaller than the MTA. 

 Independent amount: held as a cushion against ”gap risk” 

 Rounding: typically a small effect on the impact of collateralisation. 
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Mitigating counterparty risk 
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Forwards- 
used by market participants to lock in an exchange rate on a specific date 
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Definition:  

Agreement to exchange a specified amount of different currencies at some 

future date, with the exchange rate being set at the time the contract is 

entered into. 

FX Forward agreement 
 

Parameters: 

• Maturity time, T 

• Nominal amount, K 

• Forward exchange rate, r 

Use: 

Help investors manage the risk in the currency market by locking in the 

future exchange rate and date. 



PFE Add-on Basel factors  
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Example (Single FX Forward)- 
Buy 1 000 000 USD and sell 920 000 EUR 

Parameters: 

T = 4 Months 

K = 920 000 EUR 

r = 1,086957 

Mark-to-Market value = -83 822 EUR 
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Structure: 

Method: Add-on approach 

Netting: No 

 

 

Calculations:  

Add on = 1% 

 

Future Exposure = Max (-83 822, 0)+ 0.01* 920 000 

                            = 9 200 



Example (Single FX Forward)- 
Buy 1 000 000 USD and sell 920 000 EUR 

Parameters: 

T = 4 Months 

K = 920 000 EUR 

r = 1,086957 

Mark-to-Market value = 34 483 EUR 
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Structure: 

Method: Add-on approach 

Netting: No 

 

 

Calculations (in Euro):  

Add on = 1% 

 

Future Exposure = Max (34 483, 0)+ 0.01* 920 000 

                            = 43 683 



Example (Single FX Forward)- 
Buy 1 000 000 USD and sell 900 000 EUR 
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Structure: 

Method: Monte Carlo approach 

Netting: No 

 

 

Parameters: 

T = 4 Months 

K = 900 000 EUR 

r = 1,086957 

Mark-to-Market value = 34 483 

 



Example (Portfolio FX Forwards)- 
1. Buy 1 000 000 USD and sell 900 000 EUR 

2. Buy 900 000 EUR and sell 1 000 000 USD 

Parameters: 

T = 4 Months 

K1 = 900 000 EUR 

K2= -900 000 EUR 

r = 1,086957 

Mark-to-Market value = 4 483 Euro 
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Structure: 

Method: Add-on approach 

Netting: No 

 

 

Calculations (in Euro):  

Add on = 1% 

 

Potential Future Exposure  = Max (4 483, 0)+ 0.01* 900 000 + 0.01*900 000 

                              = 22 483 



Example (Portfolio FX Forwards) 

Parameters: 

T = 4 Months  

  

r = 1,086957 
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Structure: 

Method: Monte Carlo approach 

Netting: No 

 

 

Example (Portfolio FX Forwards)- 
1. Buy 1 000 000 USD and sell 900 000 EUR 

2. Buy 900 000 EUR and sell 1 000 000 USD 



Example (Portfolio FX Forwards)- 
1. Buy 1 000 000 USD and sell 900 000 EUR 

2. Buy 900 000 EUR and sell 1 000 000 USD 

 

 
Parameters: 

T = 4 months 

  

r = 1,086957 
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Structure: 

Method: Monte Carlo approach 

Netting: Yes 

 

 



Swaps- 
used by market participants to exchange financial instruments 

between two parties. The most common kind of swap is the 

interest rate swap 
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Definition: 

Party A agrees to make payments to Party B based on a fixed interest rate, 

and Party B agrees to make payments to Party A based on a floating interest 

rate. e.g: 

Parameters: 

• Maturity time, T 

• Notional amount, K 

• Floating rate, r 

• Fixed rate, R 



Example (Single IR swap)- 
Pay floating and receive fixed 
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Structure: 

Method: Add-on approach 

Netting: No 

 

 

Calculations (in SEK):  

Mark-to-Market value = -334 483 

Add on = 0,5% 

 

Future Exposure = Max (-334 483, 0)+ 0,005* 50 000 000 

                            = 250 000 

Parameters: 

T = 4 Years 

K = 50 000 000 SEK   

R = 2,81 



Example (Single IR swap)- 
Pay fixed and receive floating 
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Structure: 

Method: Add-on approach 

Netting: No 

 

 

Calculations (in SEK):  

Mark-to-Market value = 980 296 

Add on = 0,5% 

 

Future Exposure = Max (980 296, 0)+ 0,005* 50 000 000 

                            = 1 230 296 

Parameters: 

T = 4 Years 

K = 50 000 000 SEK   

R = 2,81 



Example (Single IR swap)- 
Pay floating and receive fixed 

 

 Parameters: 

T = 4 Years 

K = 50 000 000 SEK  

R = 2,81 
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Structure: 

Method: Monte Carlo approach 

Netting: No 

 

 



Disclaimer 

37 


