































































StochasticModelingandFinancialMathematics Week 2

Prof SorenPetrat ConstratorUniversity

lecturenotes fromFall2025

InternalRateofReturn IRR or yield

Given a cashflowCi and a numberofyears the presentvalue is

PVIF.EE i

But oftensuchfinancialinstrumentshave a certainpriceP

Wewanttoknowwhich r solvesPV r P This r we call IRR

Sometimes onedefines thenetpresentvalueNPV r Purl P

Here thezeroesof NPV v give us the IRR



RootFindingAlgorithms

Bisection

chooseacbsuchthat fla f b c 0

if f a f b 0 thenwe'vedone a orb isthe
root

1 set c at
if f c 0 done

if flat flc co sroot in a c

if f c f b co rootin a b

repeatwitheitherTaic orTab

Advantages robustmethod onlycontinuityof f necessary
except if f x 20 x

Disadvantages rootswhere f x 70 or 10 insomeregionaround cannotbefound

veryslow error afternelsteps Ent Eyerrorafterusteps
onthe r4s wehave e hearconvergence



Newton'sMethod NewtonRaphsonmethod

a

flu_
westartbychoosingsomeXk

then f x f
1kt XkXutt

Xk try
fita
f ital

Xky Xk flatf x

Iteration

Advantages fast quadraticconvergence seebelow

Disadvantages needdifferentiablef
needexplicitexpressionforderivative f or needextranumerical

computation

it mightnotwork
possibleproblems if f notcontinuous thenconvergencerate

willbeworse thanquadratic

f Xv 0 forsomek

to toofarawayfromthezero

cyclicbehavior



Whatis therateof convergence

UseTaylorexpansionaround Xk

flat flu f xallz xu.lt lz xui
Efe1

let z betheroot ie f z 0

D flxu.lt f k lz yu.lt hlzxul'tRxuxwntfiI

0 E ltfylz xu FE.lt hlz xultEgu.t
Z Xu z n

qamor afterKel steps em 12 tail
quadraticconvergence

fitthisstaysindeedbounded



Secant Method

takesecantsinsteadof tangents

NkÉ

intercept them Thales Strableusatz

flu
th try

he fly
Xu Xu 1

Xu Xy
f x Xu Xu

fetal fix
istheiteration

Advantages stillrelatively fast rateofconvergence is thegoldenratio 1.62
derivativenotneeded

otherwiseverysimilar toNewton

Pythousbuilt in fat breaty

combinesadvantages of severalmethods

alwaysconvergesforcontinuousfunctions

robustandrelativelyfast



1.3Bondsnn

Bond issuer borrow makes regularpaymentsand a finalpayment

to thebondholder buyer lender

longterm debt e.g issuedby governments b t
also

companies

bond are fully repaid contract is finished at maturitydate

cashflow for level couponbond ntt

paymentsatendofperiod

presentvalue priceofbond P Ii ftp Iam
Notation terminology

C couponpayment

F parvalue
n of periods usuallyyears
in ofpayments in a period

usually one writes C with a couponrate

P F FEET TET
P C love F n m determine thebond contract

Giventhesevalues one can compete the IRR r i.e yield tomaturity



20year 9 bond BEY interestrateof r 8
Indequivalentyield m 2

price P F 140 1.099 F

this bond sells at 109.9 of par

E.g parvalue I 1000 price P 1099

and C 95 45

NoteOften onejust considers Zero couponbonds c 0 and P Inn m 11

Note Usinggeometricseries x

n x Ef x E x xi 1 x

For simplicity let s take m 1 Efx

P F In it t

n tif it me

a it

P F F 1 tart art



1 ru 1 im

Et

Terminology If c r then P F thebondsellsatpar
If c or then P F thebondsellsabovepar
If car then Ps F thebondsellsbelowpar

Note Mostsimple typeofbond zero couponbondi.e a 0

Here P Ian


