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Prof Dr SoevenPetrat

Steps forsettingup git seealso Introtofitfor
academics on website

downloadandinstall gitlgit scm.com
opencommandline I g'tCMD toconfigureg't see Intro

get bitbucket account 1bitbucket.org registerwith Jacobsemail address
on bitbucket a forkrepository spetrattsmh2020 mark as private

under Userandgopaccess add s.petrat jaaobs.i
and

Sagrawal jacobs with uniteaccess

onyourcomputer clone yourrepository via command line
in

yourownbranchthatyoujustcreated



0.2 ScientificPython

optimizedfor vectorizedoperations runs nearmachinespeed althoughinterpreted

language using NumPy arrays
SciPypackage comprisesfunctionality ofall aspectsofscientificcomputing

To Do

Install Anacondapackage version3.8 orhigher

Scipy library alreadyincluded

spydereditor development environment

jupiternotebooks editor comments t m codefragmentsseparately

Codeexamples will bediscussed in class and addedto git folder



7 BasicsofFinancialMath

1 1 TimeValveof Moneynvm

r annualinterest rate

FV futurevalve PV presentvalve

after n years FK PV ft tr the value ofmoneychangesintime

s PV FV Hr
h

If interest is compounded in times a year FV PV It E

terminology BEY bondequivalentyield
annualizedyield compounded semiannually twice ayear

MEY mortgage equivalentyield
annualizedyield compoundedmonthly

An effective annualinterestrate reff allows us tocomparefinancialinstruments
with different compoundingstandards

I treff It F m It reff HE

reff HE I



Example r 10 BEY compounded twice ayear

reff It 201
2
1 0 1025 10 25

Is reff alwaysbigger than r l m s l r o

reef it E
m
I It mEn t rest I Z r Yes

in
0 if r o

recall Bernoulli'sinequality Hx 7 It mx holds forall s t

reff 2 r as longas I 1

One oftenusefulidealization is that of continuouscompounding ie takingthe
limit m is

FV PV him It I Im is

PV ElimCHET
err
e

P V em PVexplrul
E exponentialfct recallfromcalculus



1 2 GeneralCashFlows
nvm

u years r theyearlyinterest rate

Sppose at theendoftheyear there are cash flows 4 G G Ca

Ci at theendofyear i

PV t t E Fri
Note futurevalveafter u years

FK Ci Hr t a 1Hr t t C n Il tr l t Cn Ii Ci Hr
To compute presentvalves inpythonset andthen we needto
evaluate polynomials Eh CiXi

In python

best vectorizedoperations

definevector Farage11 ut 1 suppose
vector C given

numbertothepowerofavector
wecould couplevector

FEE t.se tmt iie itYietIi.Y
o

usedotproduct scalar product to evaluatesun PV doH C x it

explicit loop discouraged veryslow



Horner's scheme

PK f Curt G X t t G x t G x t 4 X

feweroperations thanexplicitloop

polyval lfat fromSeipel usesoptimized Horner's scheme

lookup
documentation

Annuity G C forall i

types

ordinaryannuity Iusuallyassured pays C at endof year

FV i.ECCtrl i c II nwi
this is ageometricseries

geometric series XEto x
i ETxi Efxi I

x 11FExi y

i
i X y

X I



3 I
Hr 7

Hr y C
1hr1 I

r

annuity due paysatbeginningofyear

FK C E 1hr1 C Hr otherIi

Kr
Hrt I
r


