


Interest rate risk management



cash flow matching

duration/convexity matching



liability cash flow {L(t) : t > 0}

zero-coupon yield curve {y(t) : t > 0}

PVL = ∫
∞

0
e − y ( t ) tdL(t)

future cash flow {A(t) : t > 0}.



PVA = ∫
∞

o
e − y ( t ) tdA(t).

PV = PVA − PVL net asset value

against all changes 

in the yield curve





n Cn× n payoff 

matrix n

w1, …, wn C
!

= L1, …, Ln

⇒ w1, …, wn = L1, …, Ln C −1

( ) ( )
( ) ( )

w1, …, wn B
!

= L1, …, Ln C −1B,

discounted value of the liabilities

( ) ( )



market 

assumptions of script 3



wi < 0



Frank Redington

same 

interest rate sensitivity

PV = PVA − PVL surplus

DD = PVA DA − PVL DL

DC = PVA CA − PVL CL





Δȳ

ΔPV ≈ − DD. Δȳ = − PVA DA + PVL DL Δȳ.( )
first term Taylor expansion

shift

DDA = PVA DA = PVL DL = DDL.

immunization duration matching



immunization

PVA = PVL

DA = DL,



ΔPV ≈ − DD ȳ +
1

2
DC Δȳ 2( )

DD = 0 DC ≥ 0

PVA CA ≥ PVL CL

same or a higher 

dollar convexity



sensitivity of the duration



duration two

duration and convexity

three

and



1M

3 given bonds

perturbations



less 

spiky

maturity sections

limiting dollar duration

PVADA − PVLDL ≤ ϵ PVA

larger dollar convexity

PVACA > PVLCL


