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Relevance to Life Insurance Liabilities 
Insurers are structurally long in interest rates on marked to market 

liabilities
Guaranteed Annuity Options Mortality linked receiver swaption with 
an asset linked nominal
Annuities Mortality linked bond portfolios

Liability matching strategies utilise opposite exposures
Gilts
Corporate Bonds
Receiver Swaps
Receiver Swaptions

The relevance of swaps and swaption is therefore two fold
As hedging instruments
As reference instruments for marked to market calibration
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Receiver Swaption Cash Flows

5 into 5 interest rate swaption purchased by Purples. Receive 
fixed pay floating. Purples exercised in 2011                                               
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Receiver/Payer Relationships
Payer Swap + Receiver Swap =0
Receiver Swaption - Payer Swaption =Deferred Receiver 

Swap
ATM: Receiver Swaption = Payer Swaption
ATM Strike = Forward Swap Rate
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Receiver Swap and Swaption: Parallel 
IYC Shift Response Function
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Overview of the OTC Swap and 
Swaption Market 

Daily average turnover
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Overview of the OTC Swap and 
Swaption Market by Country

International Interest Rate Derivatives OTC Market

USA
Germany
France
Japan
UK
Switzerland

BIS Triennial Survey 07

Overview of the OTC Swap and 
Swaption Market by Country

BIS Triennial Survey 07

Local GBP Swaps Turnover

Dealers, 41,299

Other Financial Institutions, 
18,212

Non Financial Companies, 
1,188

Dealers
Other Financial Institutions
Non Financial Companies

Valuation Methods 
Swap

Closed Form

Swaption

Closed Form/Monte Carlo/Finite 
Differences

Fully Fitted Initial Yield Curve Fully Fitted Initial Yield Curve 

Stochastic 
Yield Curve Model 

Arbitrage Free

Market Consistent Calibration
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Swap Valuation
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Receiver Swaption Valuation: Monte Carlo
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Formula
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Inverting closed-form solution for log-Normal swap 
rate

Receiver Swaption Valuation: Implied 
Volatilities

swaption
FormulasBlack

swaption
Market

swaption
FormulasBlack

swaption
ModelExtended
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Infer corresponding implied volatility 

Important benchmark for cross                                  
product/quote comparison

Important for extended model validation

Models and Prices

Swap Curve

Black’s Volatility

Swap Price

Swaption Price

Gilt Curve

Black’s Volatility

Swaption Price

Swap Price

Market Model Possible 
Insurer’s  Model

Swap over Gilts Spread
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Data Sources: Swap Curves

Pit falls
Interpolation
Spot rates
vs swap rates
Market compounding
convention
Day counts

Yield Curves 
 

EUR Yield Curve Fit 31 December 2007
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Implied Swaption Volatilities: 
31/12/2007 GBR 
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Receiver Swap

Payer Swap

Net value moves in the same direction as interest rates
Losses when interest rates go down

Interest Rate Sensitive Exposures

Bonds/Annuities

Long                       
Position/                     
Asset

Short                   
Position/               
Liability

Net value moves in the opposite direction to interest rates
Losses when interest rates go up

Receiver Swaption/GAO

Payer Swaption

Receiver Swap

Payer Swap

Net value moves in the same direction to volatility
Losses when volatility goes down

Interest Rate Volatility Sensitive 
Exposures

Bonds/Annuities

Long                       
Position/                     
Asset

Short                   
Position/               
Liability

Net value moves in the opposite direction to volatility
Losses when volatility goes up

Receiver Swaption/GAO

Payer Swaption

x

x

x

x

x x

Offsetting exposure construction
Liabilities

Annuities

GAOs

Assets

Bonds (Long)

Receiver swap (Long)

Receiver swaption 
(Long)

Interest Rate Volatility 
Sensitivity

Interest Rate Sensitivity

Exposure Hedging

Losses when the driver goes downLosses when the driver goes up

x

x

x
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Hedged Position Construction 
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• Net Asset Value is a function of interest rate level and interest rate 
volatility. 

• Net Asset Value will be unresponsive to changes in interest rate and 
volatility if the asset portfolio hedges liabilities. “Greeks” based hedge.

Interest Rate Sensitivity
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Volatility Sensitivity: Why Second 
Order Terms Matter
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NAV Model: A Simple Longevity Book
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NAV Model: A Swaption Rho Hedge
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NAV Model: Two Bond And Swaption 
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Minimal Solvency II Hedge
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Minimal Solvency II Hedge: Drastic 
Longevity Shock Impact
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Marked to Market Valuation: 
Significance of Assumptions 

GAO

Bonds

Annuities

Swaptions

Swaps

Interest Rate 
VolatilityYield Curve

Conclusions

Non-dealer financial companies are important players in the UK 
swap market
Insurers’ interest rate sensitive exposures can be profoundly 
manipulated with OTC long term interest rate derivatives
Hedging schemes must be carefully evaluated
Yield curve is the single most significant valuation input


