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Exercise 1

Consider a floating rate note paying the value (T2−T1)L(T1, T2), T1 ≤ T2. Consider it as a natural floater
and as a LIBOR in arrears (i.e. suppose that the payment of the LIBOR occurrs respectively at T2 and
T1). Set T1 = 1, T2 = 2, let the LIBOR volatility be σ = 0.25% and let the prices of the zero coupon
bonds P (0;T1) and P (0;T2) be those computed in the zero coupon bond curve in Exercise 1 of Handout
3. Experiment with the convexity adjustment doing the following:

(a) Find the analytical value of the natural floater;

(b) Simulate the process L = (Lt)t∈[0,T1] with Lt = L(t;T1, T2) under the T2-forward measure using
the class ProcessEulerScheme in the finmath library, and test if the resulting value of the natural
floater is equal (up to a given tolerance) to the value computed in (a);

(c) Find the analytical formula for the value of the convexity adjustment and compute it in the present
case;

(d) Find the convexity adjustment by simulating the process L in the T2-forward measure, again using
the class ProcessEulerScheme, and compare this value with that found in (c).

Exercise 2

Let Vswap(t) be the value at time t of a swap with tenor structure 0 = T0 < T1 < · · · < Tn, and consider
a swaption with underlying Vswap and maturity T1.

(a) Prove that pricing the swaption is equivalent to price a call option on the (par) swap rate S, where
St is such that Vswap(t) = 0. In particular prove that, if S is log-normally distributed, then the
Black formula for swaptions holds:

Vswaption(t) = A0BS(S0, 0, σ, T1,K),

where σ is the volatility of the underlying, K is the strike of the option and

At =

n−1∑
i=1

(Ti+1 − Ti)P (t;Ti+1), 0 ≤ t ≤ T1,

is the so called swap annuity.

(b) Assume we are given the zero coupon bond term structure computed in Exercise 1 of Handout 3.
Consider a swaption struck at K, and with underlying a swap entered at year 3 and maturing at
year 5, with annual payments. Consider also the swap rate S3,5(t), i.e., the swap rate at time t such
that the value in t of a swap entered at year 3 and maturing at year 5 is null. Find S3,5(0), and
using the Black formula for swaptions, calculate the time 0 value of the swaption assuming that
the process S = (St)t∈[0,3] with St = S3,5(t), is log-normally distributed with volatility σ = 20%.

Exercise 3

Consider a LIBOR market model scenario for dates T0 = 0 < T1 < . . . < Tm, and let the log-normal
dynamics of the LIBOR rate Lt(t, Ti−1, Ti) for i = 0, . . .m− 1 be given by

dL
Ti−1,Ti

t = σTi−1,TiL
Ti−1,Ti

t dW i
t (1)

for some correlated brownian motions W i, i = 1, . . . ,m − 1 such that d〈W i
t ,W

j
t 〉 = ρi,j and constants

σTi−1,Ti . Determine the dynamics of the processes P (t, Ti)/P (t, Tj), 0 ≤ i, j ≤ m− 1.


