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Exercise 1

Consider the following market instruments: LIBOR rates L(0; 0, 0.5) = 0.3%, L(0; 0, 1) = 0.65%, two swap
rates S2 = 0.9% and S3 = 1.2% for two swaps with semi annual payments, and a swap rate S5 = 1.55%
for a swap with annual payments.

Bootstrap the yield curve (you can use the methods that we have seen for Exercise 1 of Handout 2) and
use it to price a cap entered at year 2 (i.e, with first fixing date at year 3) and maturing at time 5, with
annual reset dates, a notional N and a strikes (K1,K2,K3) of your choice. Assume the following physical
dynamics for the Libor rates Li

t := L(t, Ti−1, Ti), i = 3, 4, 5:
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with σ2,3 = 0.15%, σ3,4 = 0.25%, σ4,5 = 0.4%, for some given independent Brownian motions W i,
i = 3, 4, 5.

Exercise 2

Let Lt = L(t, T1, T2) be the stochastic process representing the Libor rate payed between T1 and T2 with
dynamics

dLt = rLtdt+ σdWt, t ≤ T1,

for some Brownian motion W and r, σ > 0. Set the initial forward rate L0 = 0.8%, a notional N = 10.000,
T1 = 0.5, T2 = 1 and σ = 0.35L0. Assume further that the current yield of the zero coupon bond maturing
at T2 is 0.85%.

Price the caplet relative to L and to the given parameters, using strikes Ki ranging from −20% to +20%
at-the-money, with a 10% step increase. Moreover, calculate and plot the Black-Scholes implied volatility
smile extracted from the caplet with the above strikes.

N.B. Here L is not a geometric Brownian motion, so you cannot use Black-Scholes formula to price the
caplet. Try to figure out which formula you can use and find the corresponding method in the class
net.finmath.functions.AnalyticFormulas.

Exercise 3

A caplet is said to be paid in arrears if the payment of the observed LIBOR rate L(T1;T1, T2) is effected
at T1 instead of T2. Go back to Exercise 2 of Handout 2 and using the convexity adjustment repeat the
pricing of the caplet by assuming it is paid in arrears. Compute the difference between the valuation in
Handout 2 and the current: this is the market price of the convexity adjustment.


