
 

0.2 ScientificPython

optimizedfor vectorizedoperations using NumPyarrays runs nearmachinespeed

even though it's an interpretedlanguage1

SaiPy package has functionalitymost aspectsof scientificsoupting

Practically Install Anaconda package
Scip Librariesincluded

Spydereditor developmentenvironment y
te for Awsbmission

jupiter notebooks editor comment markup run code fragmentsseparately

For homework always submitspy files
If you use jupyter notebooksexportthemas opyfiles I



1 Basis ofFinancial Math

11TimeValeofMoney

r annualinterestrate FK futurevalue PK presentvalue

After n yearsinterest compounds FV PV Atr

Ithe rate ofmoney changes over time PK FV Atr

If interest is impounded m timesperyear IV PV at E
m

Terminology BEY bondequivalentyield

annualizedyield compounded semiannually twice ayear m 2

MEY Imortgage equivalentyield
annualizedyield compounded monthly m 12

Q Howto comparefinancial instrumentswithdifferent compoundingstandards

A Compareto an effectiveannualinterest rate reff

Atreff 1 It f
m

At reff Attn

reff AtEl 1

Example r 10 BEY

ref At 1 0.1025 10.25



Is reefalways biggerthan r m211

reef Itf 1 It mEntrest r Yes for v20

YY.IEtyy
holds for x 1 so reff r evenfor I 1

Oneoften useful idealization is continuouscompounding i.e take limit m o

In PV Ling att

Pulling Attn

Ifpi exponential function

P V er

IV PV er



7 2 GeneralCashFlows

Tearstyearfinftrate y in
our idealization this is fixed for
wholeperiodunderconsideration

Supposeattheendof theyear j there is acashflowCj

Then PV I t Ept Erin In It
Note I tire value after n years

FVn C flirt t ca la r 1 t t Cn It Cj rt rt

Ex Financial instrumentpayingCjatendofeachyear toyou
Ch

t i s i i i i

PK priceofsuchaninstrument It Erp t t fin
FU valueof financial instrument atendof u years PV Ar l



In python howdowe evaluate polynomials suchas 51G x with x Ir

explicit for Coop I discouraged veryslow

best vectorized operations

definevector j arange 1 at 1 1 17 ul

use given vector C ni Cut

we compte newvector EEE x x x

number tothepowerof a ventor
doesnotmakemathematical senseb t in python it is
interpreted component wise

use dot product scalar product to evaluate sun PK dot C x j

Horner's scheme

PV f fax can x Cnn X Ca X

feweroperationsthanexplicit loop

polyval fat fromSciPy uses optimized versionof Horner'sscheme



Specialcaseof a cashflow Aunity yearlypayments all Cj C

Types

ordinaryannuity Iusuallyassumed pays C atendoftheyear

IV E C Ctrl C É Ihr

i j Yeomtaseries

recall FIX FIXit IFXI EfxI A x
Mt

A 1 É I x
Mt 1

If xi I

IV c Atr 1

It r y
C

Art y

r

aunitydue pays atbeginningofyear

IV C I I Art Clint É her Clan r

general ordinaryl annuity m paymentsperyear atend ofperiod

FU CEE MEI Cm I




