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C =PV(+k)

= S100(1 + 0.05) = $100(1.05)]= $105 |

_ _ _ Compounding.




= 0 (1.10)
=  $110.00.
After 2 years: After 3 years: )
FV, = PV(1+k)32 F; = PV(1+k)?
=  $100(1.10)2 =  100(1.10)°
=  $121.00. =  $133.10.

In general, FV, = PV (1 + k)" u

@ Use Electronic Spreadsheet

FV, =PV(1+k)"
PV = $100, k = 10%, and n =3

FV, =$100(1.10)°
=$100(1.3310) = $133.10




INPUTS
OUTPUT
=Ilysets everything to 0, but for

Set: P/YR = 1,END




Nper = number of

peﬂnds' INLErESE IS mavurstia nturw st Rl Bl 5. P et e Ll
‘earned iziten
Pmt = periodic
payment

PV = prmnt value m _m -m El
of the amount -

Py b tha prosntt wiion, or the |ump- am emust That o saries of Nty
Gromanty i3 warth nrw if amiited, P = 0

# Discounting is the process of finding the
present value of a future cash flow or series
of future cash flows; it is the reverse of
compounding.




= $10C(0.7513) =4$75.13
This is the numerical solution to solve for PV,

VN

INPUTS 100
O 0 2 i A

OUTPUT -75.13

Either PV or FV must be negative. Here
PV = -75.13. Putin $75.13 today, take
out $100 after 3 years.

0

Pt 100 prosesl valen of o8 Lovwul v (B tets! 1t thel o ser s of fwtery
[eryeey

v i tha fulers valu, or @ cavh balyce jow want e ofinis sfter [he faal
oyat 16 mats.

s Cesa) (Lo )




FV,=1(1 + k)"
2 =1(1.20)"
The numerical solution is somewhat difﬂcuil’:a.

INPUTS
[ NI/YRIN PV PMTIR FV
OUTPUT 3.8

Tllustration: »

= 3.001Te401 7
Pturen (he mumber of Do ieds for an iavertmest dwerd on por fodic, iansiut puyamels wd o
cunrtant raterest rebe.

1 iz 1he Future vafur, or o cash bebeace Y90 'vaat 19 oltal wfr e et
prysmad 15 s, |1 seiliod, Do7e t wed.







0.10
=$100(3.31000) = $331.00

FVA, =$1uo[§1—'19i‘-1~]

| INPUTS

OUTPUT

[N 1/ YRIS Py [ PMT R FV |

i =33
% | Reterse the futurs valee of 8 (mvartmwal bured 08 por fedhe, comstant payimeats sl & comtant
imtarent rote.

Py Lo e prvest vl or [lm [wmp- e sieent Hint o oer e of fotwre
Prymests 15 worth ow I enitivd, Py = 0.

L =T (=) ()







INPUTS

OUTPUT

We know the payments but no lump sum FV,
so enter O for future value W.

et [B2 5d= 01

L —
L I
w [B5 & L
e [ = -

= -240 668) 991
Rt e prsend vebum of o rwrtomad: 1 tetn! mrwait il § mriew of Tubeey
¥ wrin e,

v i Ve Nstere

@ valum, or 3 owh bulonce yew et 1o oltan afler (b foat
eyt Ty medy.

o [ Temn] () (G0




=$100(2.73553) = $273.55

i INPUTS

0 0T 0 N Ga
OUTPUT -273.55

Then enter PV = 0 and press FV to find
FV = $364.10. £

= -273.85371%
Rutwr s the proseat voiwe of oo Imvaalmend the lptal smoust [hat & 307 e of Filirn poymants
e,

Rate b the iatarset rote por porbed.

&= =)




investment?
0 2 3
jo = | |
| | If |
- 864.80 250 250 250

$864.80 = $250 ———

| INPUTS

0 0D 0 05 G

OUTPUT




= Rawrne e (ures! rats por s i of & seem or 48 annaity.

Ll L) , o you
beyiment 1s mads 1f omitiad, @ap ¥ = 0

(s npoi |

INPUTS

OUTPUT

0O 0T O O Ga

Tolner s O balaraat rvie par pariod f & leah a7 45 anbaity.

e gl of Th paried = 0o omdt

Type (5.0 dbel vaion: puymont ol Ao beqinning of the péried = |, paymant
ad

|2

(Emea) ()




~ flows—that is, an annuity stream.
# Cash flow (CF) designates cash flows in
general, both constant cash flows and
uneven cash flows.

9091 —] |

247.93

225.39

-34,15
EEINH= PV a

w=1°{(110?]+360[“:°)

= $100(0.90909) + $300(0.82645) + $300(0.75131) + (-$50)(0.68301)
- $530.09




|

@ Enter I = 10%, then press NPV button to get
NPV = 530.09. (Here NPV = PV.)

4

Rter s the aol velur of
Peymesty (anguilve vsiwe) oad |iceme | poilive velww)

et Is O robe of Simant over 1 [onplh of bas joriod

) ] ] |




1If compounding is more frequent than once a
year—for example, semi-annually, quarterly,
or daily—interest is earned on interest—that
is, compounded—more often.

=

Semi-annually: FVg,, = 100(1.05)¢ = 134.01.

APR = Annual Percentage Rate = .
periodic rate X the number of periods per year

“







o | G, .
[ | OSSR . ¥ |
o S
) - — |

| |

» 107 4099499
Rartur s 15 Ptir e valoon o W emrlia il Basd 500 e o, s it payvorats sad o Cometan!
Antyreet rue

00

Py 13 a prosnt velae, ot |h Pumg- pum srsnt et o sbries of fulery
FryTis by wae ks w1 wmitted, Py = 0.

| (= ()

retirement plans, and so forth to determine how
much of each payment represents principal
repayment and how much represents interest.
# They are very important, especially to homeowners!
4 Financial calculators (and spreadsheets) are
great for setting up amortization tables,

i_l_.:i:li '
L







Repeat these steps for the remainder of
the payments (Years 2 and 3 in this case)
to complete the amortization table.

[ o e "‘B“l D - | -]
: " =T

)

Z

¥

4

3 Year interest Prymect Princgal Prymest Total Faymant
A3 1 = PHT(IBED A6, 5001 JO13) ~PPITIREEZ A6 3041 4043) =501 (I C8)
T |
L]

‘B

| 3
(Te Paymant  rESABE £9)
4V W\ Sheots TTnid ] Gwetd /.

Total 120633 20635 999.98 *
* Rounding difference
Interest declines, which has tax implicatiorss.




ims on investments with
different pz  per year. (Used for calculations when
dealing ‘annuities where payments don't match
interest compounding periods .)

T

¢ 8%, compounded quarterly
+ 8%, compounded daily (365 days) «

. (355)&.;1 3;355
: 0021913% B




‘Example: 10%, compounded s

EAR = (1 + keppre/m)™ - 1.0
= (1.05)2-1.0 = 0.1025 = 10.25%

because  (1.1025)! - 1.0 = 0.1025 = 10.25%

Any PV would grow to same FV at 10.25% annually or 10
semiannually.

%
kil




