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Exercise 1

Let Ti, i = 1, ..., n denote a given time discretization. A floater with notional N pays:

NL(Ti, Ti+1;Ti)(Ti+1 − Ti) in Ti+1 (1)

for i = 1, ..., n− 1. Prove the following: the value of a floater at time t ≤ T1 is given by:

VFloater(t) = N

n−1∑
i=1

L(Ti, Ti+1; t)(Ti+1 − Ti)P (Ti+1; t)

= N(P (T1)− P (Tn)) (2)

Exercise 2

Let T1 < ... < Tn denote given times. Let Vswap denote a swap which pays:

(L(Ti, Ti+1;Ti)− Si) (Ti+1 − Ti) in Ti+1 (3)

with constant swap rates Si = K, i = 1, ..., n− 1. (T1, ..., Tn−1 are fixing dates and T2, .., Tn are payment
dates). Let S denote the corresponding par swap rate given by:

S :=
P (T1; t)− P (Tn; t)∑n−1

i=1 (Ti+1 − Ti)P (Ti+1; t)
(4)

Derive the formula for the value of a swaption, i.e. a European option on Vswap with exercise date T1
assuming that S has the lognormal dynamics under P

dS(t) = µ(t)S(t)dt+ σ(t)S(t)dW (t) (5)

Exercise 3

Prove the following: the price of a digital caplet under the Black model is

Vdigital(K; 0) = NP (T2; 0)φ(d−)(T2 − T1),

where
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Is there a relationship between the digital and the plain vanilla caplet?

Exercise 4

Open and analize the test class net.finmath.tests.marketdata.curves.CalibrationTest and answer
the following questions.

(a) What are the operations performed by the method testCurvesAndCalibration()?

(b) What is a discount curve? How can you initialize an instance of this class?



(c) What are respectively an interpolation/extrapolation method and an interpolation entity?

(d) Assume you are given the following data;

maturities = {0.08, 0.17, 0.50, 2.00, 3.00, 5.00, 7.00, 9.00,10.00}

bonds = {0.9966722161,

0.9933555063,

0.9801986733,

0.9231163464,

0.8869204367,

0.8187307531,

0.7557837415,

0.6976763261,

0.670320046}

Write a small test program that plots on the screen a whole term structure of discount factors for
a time discretization of your choice covering the time interval [0, 20]. Optional: Test the impact of
different interpolation/extrapolation methodologies. Plot the results on a spreadsheet.


