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1.3.1 Compound Interest & Depreciation

Compound Interest
What is compound interest?

= [nterestis asmall percentage paid by abank orcompany thatis added on to aninitial investment
= [nterest canalsorefertoanamount paid onaloanordebt, however|B compoundinterest
questions will always refer to interest oninvestments
= Compound interestis where interest is paid on both the initialinvestment and any interest that has
already been paid
= Make sure you know the difference between compound interest and simple interest
= Simpleinterest paysinterest only on the initial investment
= Theinterest paid each time willincrease asitis a percentage of a higher number
= Compoundinterest willbe paidininstalmentsin a given timeframe
= Theinterestrate, r, willbe perannum (peryear)
= This could be writtenr % p.a.
= Lookoutforphrases such as compounding annually (interest paid yearly) or compounding
monthly (interest paid monthly)

a
» If % p.a. (perannum)is paid compounding monthly, then —+ % will be paid each month

12

= The formula forcompound interest allows for this so you do not have to compensate
separately

How is compound interest calculated?

= The formulaforcalculating compound interestis:

kn
FV=PVX (1 + 1001()

= Where
= FVisthe futurevalue
= PVisthe presentvalue
= nisthenumberof years
= kisthe numberof compounding periods peryear
= 1 %isthe nominal annual rate of interest
= Thisformulais givenin the formula booklet, you do not have to rememberit
= Be carefulwiththe kvalue
= Compounding annually meansk =1
= Compounding half-yearly means k =2
= Compounding quarterly meansk =4
= Compounding monthly means k =12
= Your GDC will have a finance solver app onit which you can use to find the future value
= Thismay also be called the TVM (time value of money) solver
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= Youwillhave to enterthe information from the questioninto your calculator
= Beaware that many questions will be set up such that you will have to use the formula
= Soforcompoundinterest questionsitis better to use the formula from your formula booklet than
your GDC
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@ Worked example

Kiminvests MYR 2000 (Malaysian Ringgit) in an account that pays a nominal annual interest rate of
2.5% compounded monthly. Calculate the amount that Kim will have in her account after 5 years.

Compaund\ wnkerest formatla

unterest voke
- en & number of years

FV =Pv(|+l00k;
Vi i

Fukure ?(esenl:. Compo umdinj
volue value Periods

Subskiktuke wvolues ('

Pv = 2000 (initiol investment)
k=12 (Compoundir& mon{:hl‘.b)
¥ = 287

n =95 (number of atars)

(1zxS)

S
FV = 2000 (| *(iéo)(nz))

= 22466.002...

FY = MYR 22%0 (3sf)
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Depreciation
What is depreciation?

= Depreciationis when the value of something falls over time

= The most common examples of depreciation are the value of cars and technology

= |fthe depreciationis occurring at a constantrate thenitis compound depreciation
How is compound depreciation calculated?

= The formulafor calculating compound depreciationis:
n

r
FV=PVX l—m

= Where
= FVisthe futurevalue
= PVisthe presentvalue
= nisthenumberof years
= r%istherate of depreciation
= Thisformulais not givenin the formula booklet, howeveritis almost the same as the formula for
compound interest but
= with a subtractioninstead of an addition
= thevalue of kwillalways be1
= Your GDC could again be used to solve some compound depreciation questions, but watch out for
those which are set up such that you will have to use the formula
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@ Worked example
Kyle buys a new carfor AUD $14 999. The value of the car depreciates by 15% each year

a) Find the value of the car after 5years.

Depreciokion formula : o
voke of dQP"Qc\.O.{:JUﬂ
/
e number of years
Fv =PV(|_ 00 )
D T
Fukure present
value value

Subskiture wvolues (n:

14999 (inikial cost)

PV =
Y = |5/
w =5 (numver of Umfs)

S

1S
FV = 14999 (1= =55 )

= 6£55.13..

FY = AUD $4660 (3s€)

Find the number of years and months it will take for the value of the carto be approximately AUD

b)
$9999.
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=
F

XAM PAPERS PRACTICE

Fv =PV(|_10‘; )n

Fv = 9999
Pv = 144999
v = IS/
Suwoskituke volues (n:
| S0
9999 = 14999 (I—m)
Wse GCDC €o solve :
n = 2.495 %
ol

R tw
2 geacs Q.49 of o Scaf'

Convert to Years ondk  monkhs
ZU‘“'S + 0.49S.. %12 months

~ 2 Years ond 6 months

For more help, please visit www.exampaperspractice.co.uk
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1.3.2 Amortisation & Annuities

Amortisation
What is amortisation?

= Amortisationis the process of repaying a loan over a fixed period of time
= Mostcommonly questions will be about mortgages (loans taken out to buy a home) orloans taken
out foralarge purchase
= |nterest will be paid on the original amount
= Eachrepaymentthatis made will partly repay the originalloan and partly pay the interest on the
loan
= Aspayments are made the amount owed will decrease and so the interest paid will decrease
= Asyoucontinue torepay aloan more of the repayment goes on the loan andless on the
interest

How can the GDC be used to make calculations involving loans?

= Your GDC should be used to solve questionsinvolving loans
= Use the finance solver mode (sometimes called the TVM (time value of money) solver)
= Nwillbe the number of repayment periods (remember to include months and years if
necessary)
m [(%)istheinterestrate
= PVisthe amount that was borrowed at the start - as this has beenreceived it will be entered as
a positive number
= PMTis the payments made per period - thisis repaying the loan so will be a negative number
= FVisthe future value (this will be zero as the loan will be paid off at the end of the period)
= P/Yisthe numberof payments peryear, usually 12 as payments are made monthly
= C/Yisthe compounding periods peryear
= PMT@is the time of the year ormonth the paymentis made (assume this is the end unless told
otherwise)
= | eave the sectionthat youneedto find out blank and fillin all other sections
= Your GDC will fillin the last part for you
= |tissensible to checkyourfinal answer, you can do this by finding the total amount paid back overall
and comparing it to the original loan
= The totalamount repaid will be a little more than the original loan plus | % of the original loan
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@ Worked example

Olivia takes amortgage of EUR€280 000 to purchase a house at anominal annual interest rate of

3.2%, compounded monthly. She agrees to pay the bank EUR€1500 at the end of every month to
amortise the loan. Find

i) the number of years and months it will take Olivia to pay back the loan,

WUse the gi(\omco_/TVM solver on your G.oC :

N | I/| Pv PMT | FVv| P/Y | ¢JY | PMTe

37 |280000|-1500| O 12 [ END

! S ! boid ot

{18 ne W pPow Ao oL o
it bae i oreun RERE oa
for wou. &3 this g of eoch
ok eoch wionthh

ki
N=25861

Convert to years:

Number of Years = 258.61 = 21.5%
12

21 yeors ond F months

ii) the total amount Olivia will pay to purchase the house.

Totol omount paid

N x PMT
258.6) x 1500

Totol omount pad

Totol omount paid =€ 38395
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Annuities
What is an annuity?

= Anannuityis a fixed sum of money paid to someone at specified intervals over a fixed period of time
= Most commonly this willbe because of aninitial lump suminvestment which will be returned at
fixed intervals of time with a fixed interest rate
= FEither from personal savings or from receiving aninheritance

How are annuities calculated?

= Your GDC should be used to solve questions involving annuities
= Use the finance solver mode (sometimes called the TVM (time value of money) solver)
= Nwillbe the number of payment periods (remember to include months and years if necessary)
= [(%)istheinterestrate
= PVisthe amount that was invested - as this has beeninvested it willbe entered as a negative
number
= PMTisthe amount paid per period - as thisis being received it will be a positive number
= FVisthe future value (for an annuity this will be zero as the balance at the end of the payment
period will be zero)
= P/Yisthe numberof payments peryear
= C/Yisthe compounding periods peryear
= PMT@is the time of the year ormonth the paymentis made (usually the start)
= |eavethe sectionthat youneedto find out blank and fillin all other sections
= Your GDC will fillin the last part foryou
= Althoughyou are unlikely to need to use it, the formula for calculating an annuity is:
(1+nn—-1
FV=A——"7"+—

= Where
= FVisthe futurevalue
= Aistheamountinvested
= nisthenumberof years

= r%istheinterestrate asadecimal(e.g.at 6%, I = 0.06)

= Thisformulais not givenin the formula booklet, howeveryour GDC will work out annuities for you so
you do notneed torememberit
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@ Worked example

Janniinvests 2 million DKK (Danish krone) into an annuity for her retirement. The annuity returns 3%

compounded annually. Find the monthly payments Janni will receive if she wants the annuity to last for
25years.

Wse the —cif\ancr?_/TVM Solver on your (DE i

N T Pv PMT | FV| P/Y | ¢/Y | PMT@

300 | 3 |-2000000 0 12 I START
- T T posd ok
25 5 X 12 nesoh:w. COC wilk pod  compoundin otd ol
ol because £l Fnis in monthlj ﬂnﬂm\:ﬁ ) the Shost
this wos  For you. of ﬁh
on
investad

PMT = 94l%.95

Jann. receives DKK 9419 eoch month
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