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1 HW 6 Problems

Problem 1. Prove the following statement:

The NA price of a caplet with payoff
δ · (L(T ;T, T + δ)− κ)+ (1)

at time T + δ equals the NA price of a put option with the payoff

(1 + δ · κ) ·
(

1

1 + δ · κ
− p(T, T + δ)

)+

(2)

at time T .

Solution:

∵ L(t;S, T ) =
p(t, S)− p(t, T )

(T − S)p(t, T )
(3)

⇒ L(T ;T, T + δ) =
p(T, T )− p(T, T + δ)

(T + δ − T )p(T, T + δ)
(4)

∴ L(T ;T, T + δ) =
1− p(T, T + δ)

δp(T, T + δ)
(5)

Thus,

δ(L(T ;T, T + δ)− κ)+ = δ

(
1− p(T, T + δ)

δp(T, T + δ)
− κ

)+

= δ

(
1− p(T, T + δ)− κδp(T, T + δ)

δp(T, T + δ)

)+

(6)

⇒ δ(L(T ;T, T + δ)− κ)+ =

(
1− p(T, T + δ)− κδp(T, T + δ)

p(T, T + δ)

)+

=

(
1− p(T, T + δ)[1 + κδ]

p(T, T + δ)

)+

(7)

⇒ δ(L(T ;T, T + δ)− κ)+ =

(
1

p(T, T + δ)
− [1 + κδ]

)+

(8)

∴ δ(L(T ;T, T + δ)− κ)+ =
(1 + κδ)

p(T, T + δ)

(
1

(1 + κδ)
− p(T, T + δ)

)+

(9)

At time T + δ.

At time T ,

δ(L(T ;T, T + δ)− κ)+ = p(T, T + δ)
(1 + κδ)

p(T, T + δ)

(
1

(1 + κδ)
− p(T, T + δ)

)+

(10)

∴ δ(L(T ;T, T + δ)− κ)+ = (1 + κδ)

(
1

(1 + κδ)
− p(T, T + δ)

)+

(11)
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