
 

 

Extendable Swap Model 

 

An extendable swap represents a forward swap agreement with an option of extending the swap 

for another term (swaption). The deal represents a forward one year swap agreement with an 

option of extending the swap for another year (swaption).  

 

The valuation model assumes the swap rates for different terms to be correlated log-normally 

distributed random variables and uses the Haselgrove integration method for pricing the deal.  

 

We use analytical formulas for forward swap and swaption valuation: the swap price is 

calculated as the difference between a bond par and the bond’s price, and the swaption price is 

evaluated from the Black’s formula. 

 

The model estimates the swap price as a risk-neutral expectation of the difference between the 

bond price whose yield-to-maturity is the swap rate and the bond’s par. The swap rate is 

considered a log-normally distributed random variable.  

 

The forward swap rate is adjusted to convexity is taken as the mean of the swap rate’s 

distribution. The price of the swaption is estimated by using Black’s formula. The off-diagonal 

term of the correlation matrix of the swap rates was estimated from historical data.  

 

The tests were focused on intrinsic, normal and extreme cases: 

 

• intrinsic cases - volatility 1 %  and rates about 5%;  



• normal cases -  volatility 25% and rates about 5%; 

• extreme cases - volatility 90% or rates about 25%. 

 

To provide the ability of controlling interest and swap rates for our testing, the CAD_BA curve 

was constructed as a flat yield curve at a prescribed yield level (of 5% or 25%). The swap rates 

were set to those retrieved from the CAD_BA curve for the first year of the deal, and therefore 

they were supposed to turn the swap price to zero. 

 

Relating the test values to the notional amount may not be the right measure in every case. If the 

absolute prices are important, the users should exercise caution in the cases of volatilities 

exceeding 50% combined with time lag between the deal and start date longer than 3 years or in 

the cases of interest rates exceeding 15%. 

 

The tables below show the results. A likely explanation for the almost exact zeros of the benchmark 

swap prices is that the benchmark uses exactly the same methodology for swap evaluation as the 

function does. 

 

Table 1. Normal Cases: Volatility 25% 

 

  Swap 

price 

  Swaption price   

diffusion SW Rate FP BM diff/Notion

al 

FP BM Differenc

e 

Diff/Notion

al 

1 day 5.000% $15  0  0.0% $117,003  $119,133  -1.8% 0.0% 

3m 4.986% $446  0  0.0% $123,014  $124,860  -1.5% 0.0% 

1Yr 4.960% $1,569  0 0.0% $153,066  $155,249  -1.4% 0.0% 



5Yr 4.995% $6,626  0 0.0% $216,386  $216,452  0.0% 0.0% 

 

 

Table 2. Intrinsic Cases: Volatility 1% 

 

  Swap 

price 

  Swaption price   

diffusion SW Rate FP BM diff/Notion

al 

FP BM Differenc

e 

Diff/Notion

al 

1 day 5.000% $0  0  0.0% $10,514  $10,706  -1.8% 0.0% 

3m 4.986% $5  0  0.0% $3,905  $3,974  -1.7% 0.0% 

1Yr 4.960% $10  0 0.0% $1,923  $1,953  -1.5% 0.0% 

5Yr 4.995% $24  0  0.0% $8,654  $8,793  -1.6% 0.0% 
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