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The Basic PV Equation
08 EVETEREWNRTEIN

\
4- The Basic PV Equation danlw 3] ddlJ] doudll dsleo -4
» There are four parts to this equation: (PV, FV, (PV, FV, r and t) :dsleoll 03g) cljzl day)l Gl »
rand t) _ @l sl LiSogd « B35 i Lidye 13]
+ If we know any three, we can find the fourth S S0k )l ekl 5 s 8.9 'L
* Keeping this in mind makes solving time 1t Jgwl Sl
value problems much easier! T
PV FV
(141t
Fv |
PV? =
1+nr)¢ =
/
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 Often we want to know the interest ol 8x35lall Jawo ddye0 8 )i Lo W -
rate on an investment Hladiwl
» Rearrange the basic PV equation rd>l oo J>9 duwlwdl PV dsles wudyi acl @
and solve forr
Step 1: PV = s
A (1+7r)t
FV
Step 2: (1 t=—
ep2:(1+r) PV
FV\'/¢
Step3:1+r= (ﬁ)
:| _ FV\ /¢
! Final Step: r = (W) -1
J
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Example - 5: : 5 - Jlio
If you sold land for $11,439 that you bought 5 Ju6 lgiyyiil [j1lg 11439 gliay ()i guy o 13]
5 years ago for $5,000, what is your annual clalle Ja=o g2 lad « jllgs 5000 Jiléo cilgiw 5
rate of return? Tsgiull
Solution : _ . _ 11439 s ol
PV=dvryr 2000 =y
11439
5 —
(1+1)°= 3500
1
_ (114393
S e ( 5000 )
_(11439\s
r_(SOOO) —-1=0.18 or 18%
Exercise: At what annual rate must 500 thousand SAR be gaill (saguuw JUy walf 500 jlodiwl Loy 9w Jaso L_g[g T Oap0d
invested to grow to 1,183.70 thousand SAR in 10 years. Oilgiw 10 6 $ag2uw JUy Lall 1,183.70 I
J
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» Rearrange the basic PV equation oo Jog dwwbwill PV dlsleo wuiyi A.CE .
and solve for t t ol
Ve
@A+t
FV
=
1+17) =,
In(1+7r)t =1In(FV / PV)
txIn(1+r)=In(FV /PV)
, __In(FV /PV)
Final Step: t = In(L+ 1)
. Y,
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mipocea

« Suppose you put $100 in an account
paying 9.6% compound interest
monthly. How long will it take for your
account to grow to $500?

Solution:

__FV
PV = 1+n)t
100

_ 500

T (1+0.096/12)t
0.096\¢! 500

(1 + 12 ) ~ 100

(1.008)t =5

283 Olu> 8 ;393 100 csidg el yo 8l »

ol 8aall Lo .G 0 %9.6 &S o 51316

€,395 500 I gais) ehiluw> g8t
:Jl
PP
PP
" G 2%

In(1.008) =1In5 In5

t*In1.008 =In5 t=1n1.008

= 201.98 or 202 months / 1,4

In(1.008) =In5
t*In1.008 =In5

N\
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\
» |f the company expects to earn at least 8% on 50 831 e %8 s o 91 dSyadl CilS 13)] o
its investments, how much will accumulate by ouoll pledl dylgi Joly STt 058 «lgil)ladiul
the end of the fifth year if it immediately dic Gadill oladadl od jgall Lo &paliul 13]
invests these cash flows upon receipt? lgoMiul
» This situation is depicted on the following Sl ol bl e Ragll i ygaipi ©
?:‘e:"‘te' A—— ic. 493 18000 ) (5) dulyitunall dagill J15 »
* The future value (5) of $18,000 remains a (83518 y20) 358 (1 aS1y5 ¥ Li¥ $18000
$18,0§}0 because it accumulates no interest ——— plptreie
(zero interest). 14,000«(1.08) 12,900+ (L08)° 16,000+(L08)! 18,000« (1+0)
=$17,635.97 =$15,046.56 =$17,280.00 =$18,000.00
11,500 * (1.08)* »
=$15,645.62 16,000 ';‘
. l ’ " Total Future Value:
Yealr 0 Yez':r 1 Year 2 Year 3 Year4 Year 5 s
$11,500 $14,000 $12,900 $16,000 $18,000
. J
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Uneven Cash Flow
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» Suppose you invest $500 in a mutual
fund today and $600 in one year. If the
fund pays 9% annually, how much will
you have in two years?

FV, = 500(1.09)2 + 600(1.09)’
= 594.05 + 654.00

» How much will you have in 5 years if you
make no other deposits?

FVs = 500(1.09)° + 600(1.09)*
= 769.31 + 846.95 = 1,616.26

— —

& jidia (3 gaia (b )Y 53 500 yeins bl s yidl «
Gydiall QIS I3 aalgale (& )Y 50 6005 o sl
b Adde Juaniv g3 aliall Lad ¢ G sins %9 aiy

Somle () pad
FV, = 500(1.09)2 + 600(1.09)’
= 594.05 + 654.00

a5 Jang i o 13l gan 5 B ] S S
Al

FVs = 500(1.09)° + 600(1.09)%
=769.31 + 846.95 = 1,616.26

~\
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* Suppose you plan to deposit $100 | wlwo 6 $100 glayl bbaj elil goyiol
in an account in one year and $300 9 Wluall ;6 $300 g 82alg diuw (59

in the account in three years. How 0 YgsLw p5 .Cilgiw Sl ggie

much will be in the account in five ol 13] wlgiw yuas ;6 wbwall

years if the interest rate is 8%? $%8 6ajlall Ja=o

FVs = 100(1.08)* + 300(1.08)2 FVs = 100(1.08)* + 300(1.08)%
= 136.05 + 349.92 = 136.05 + 349.92
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\
* Sarah plans to deposit $20,000 today in a bank rae Claa Aagll j¥s0 «all 20 gluY 5 lu abas .
account at Riyad Bank. 10 years from today she Ganasd () a8 55 p sl (g € gin 10 22y, ol )l iy (5
expects to withdraw $18,500. If the account pays a8 ol i %6 33 adyy Cluall IS 1Y) ,Y 52 18500
6% interest annually, how much will Sarah have fosall e lile 14 22y Gluall 85 Ll i
left in the account 14 years from today?
FV = $20,000(1.06)1° FV = $20,000(1.06)*°
= $35,816.95 = $35,816.95
Remaining amount to invest = Future Value — 4ans ad giall aladll — bl Al = Sl Adial) aludll
Expected withdrawal amount
Remaining amount to invest for 4 (14-10) years = 4 o giall dlidl years (14-10) 4 )leiindl (Gsdl alud)
$35,816.95 — $18,500 = $17,316.95 = $35,816.95 — $18,500 = $17,316.95
FV = $17,316.95 (1.06)* FV = $17,316.95 (1.06)*
= $21,862.25 =$21,862.25
J
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* If the company must earn at least 9% on its Cra Y e %9 st of AS a0 e ol 1)) .
investments, what is the maximum it Jilia 42 () g La Bl g2 Lad ¢ Lgd) jlaliinil
should pay for this opportunity? Sdua il sia
* This situation is depicted on the following (AU Al BAl) e i gl 138 g gual o @
timeline.
$400 $800 $500 $400 $300
i) A A A A
L 1 1 1 1 |
Ye:;r 0 Yezllr 1 Yez:r 2 Yea:r 3 Ye;r 4 5 i-ila-li
a00 800 500 400 300
W =$366.97 mz- = $673.34 m =5$386.09 m =$283.37 m =$194.98
Total Present Value: $1,904.75 / $1,904.75 :4llal) 4all e
§ J
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Present Value of A Mixed Stream / 4ssbuiall & @8l 40lad) 4448l

“* You are considering an investment that will pay you
$1,000 in one year, $2,000 in two years and $3,000
in three years. If you want to earn 10% on your
money, how much would you be willing to pay?

1,000 % 2,000 . 3,000

(1.10)*  (1.10)2 (1.10)3

“** Your broker calls you and tells you that he has this
great investment opportunity. If you invest $100
today, you will receive $40 in one year and $75 in
two years. If you require a 15% return on investments
of this risk, should you take this investment?

40 " 79

~ (1.15) " (1.15)2

PV =

= $4,815.93

PV =91.49

sealyale & ;Y53 1000 <l ady jlafinl & Sas cal o
13) o gin &3 B Y 53 3000 5 (ele A Y 52 2000
e i A alaall Lad ¢ Al gal G %10 S B e i S
Pazdy 4
1,000 " 2,000 " 3,000
(1.10)t  (1.10)2 (1.10)3
%Jh’ﬁan\"&.m)ﬂ‘ﬁﬁhﬂiuid‘yiﬁ,dﬂ:}ujdbdua@ s
@ 1Y 5340 Laltiud ¢ agldl ¥ 100 < el 133030 )
Osale BT1Y 027513 Gudle BT Y075 5aalyale
23a (e Gl Ll e 9415 Ay 1l callas caS 13
£ Laiiay 13a 3af lle Caay Jebd ¢ 5kl
40 " 75
~ (1.15)t 7 (1.15)2

PV =

= $4,815.93

PV = 91.49

~\
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@ You are offered an opportunity to set aside Aclaill Jlall Py (punai daopo clle O
some money for retirement. You will J5 $25000 doysy dygiw lesd guad eliw
receive five annual payments of $25,000 9 wegi sl @loll bo Lole 40 (6 Taui lgio J5
each beginning in 40 years. How much iy 53516 jouw 0 e ST s 15[ ogll ojlaiiwl
would you be willing to invest today if you %12
desire an interest rate of 12%?
25,000 25,000 25,000 25,000
PV = + PV =
(1.12)40 7 (1.12)41 (1.12)40 ' (1.12)41
" 25,000 + 25,000 & " 25,000 + 25,000 n
(1.12)42 ' (1.12)43 (1.12)42 ' (1.12)43
i 25,000 + 25,000
(1.12)% (1.12)%
= $1,084.71 = $1,084.71
J

-15
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@ REA, a subsidiary of Rwaida Al-Enezi

Company, decided to build a water park
resort in Hafar Al-Batin. The resort is
located near Boudl| Land, a giant
entertainment complex expected to open
in 2023. The cash flow for the resort is a
mix of positive and negative cash flows (in
millions of Saudi Riyals) as shown below.
Assuming a discount rate of 5%, calculate

ojilo gaiio cly sjiwll Iayg) as5pil asylildl REA cujs

plol go Lijall gé) gaiiall .gbll 385 6 Lilo
28giall 3o Glloc (,g16)i 2an0 gag « il Jogs
6jluc galioll (sasill Go2ill .2023 plc o aliisl
a.l.d.udlg a.ula.l.l.ll ajnsill wlésaill go aujo ge
.olial ango ga o5 (sag2w JUj gullall)

2100 doud ol (%5 apall Jaso olpol
Gllosll gaiioll 1as go debgiall dyasill cilasaill

~\

value of all expected cash flows from this .Olgiuw 6 620
giant resort for 6 years.
250 250 (350) 500 500 500
I L 1 L L .
I 1 { ] ) v 1
Year O 1 2 3 4 5 6
J
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Year
Year 1

Year 3

Year 5

Total PV

W

CF
250

-350

500

Solution / (Jall

r

PV

5% 250 / 1.05*1 = 238.095

5% -350 / 1.05*3 = -302.343

5% 500/ 1.0575 = 391.763

1338.731

~\
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.

Annuities are a stream of equal periodic cash
flows over a specified time period. These cash
flows can be inflows of returns earned on
investments or outflows of funds invested to
earn future returns.

There are two types of annuities:

* Ordinary Annuity - is an annuity for which
the cash flow occurs at the end of each
period.

» Annuity Due - is an annuity for which the
cash flow occurs at the beginning of each
period.

* An Annuity Due is always greater than an
Ordinary Annuity because interest will
compound for an additional period.

aldasill go jlui o aleaall gi digiuwdl bluall
dyioj 8yia JUA , dygluiall dygall dyadill
diadill cildaaill oAd gai gl Jhou .63310
dddnall alailell o aldaii e 6jlc diagill
Jdlgoill dajlall alaasill gi aljlaiiw)l gle
dhidiwo Ailge cuull §oiiwall

hlwdll go glegi ellia

Sl huudll ga - Ordinary Annuity (galell haudll
6)ia J5 dylai ea dany 61&1]! adaa’y

Sl huwdll ga Annuity Due (@aiwall huudll

Byia J4 dilas @b daag sadill adani

Jgo 14l Laila Annuity Due (Gaiwall huudll
dailall gl Ordinary Annuity dialell hlLugVl
.diala] 6jial pSlyiT caguw

N
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\
You can calculate the future value of an | @gle (5 g Janil lisiuall daysll Qi SliSay
ordinary annuity that pays annual cash a3l CF (g slud 4 g 45085 a3 ady
flows equal to CF using the following A1) Alalal)
formula:
Ordinary Annuity Formula
1+7r)"—1
HQ=CF*¥( ) }
-
I
Annuity Due Formula
1+r)" -1
FK1=CF*{K :) }*(1+r)
FV of Annuity Due = FV of Ordinary annuity * (1+r)
G J




U Finding the Future Values of an Ordinary Annuity and an M| D()(_‘,EAI

08 annuitydue UNIVERSITY
Gaisal) il g g lad) andll Aol dadl)
\
The following table shows a comparison dgalad) Ll ¢y & \ia gy (I J g2l
between ordinary annuities and annuities (<l gim 5 <$1,000) Adacinsal) blady) g
due (§1,000, 5 years)
Annual cash flows
Year | Annuity A (ordinary) | Annuity B (annuity due)
0 $ 0 $1,000
1 1,000 1,000
2 1,000 1,000
3 1,000 1,000
4 1,000 1,000
5 1,000 0
Totals $5,000 $5,000
Y.

- 20
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\
Amijad wishes to determine how much money she will 5 4lg i ade Juasin 3l JU) laia yaa5 6 slal (2
have at the end of 5 years if she chooses Annuity A, the Annuity) @aladl hudl) (A g gied) o) & lEal 1Y) @) gl
Ordinary Annuity, and it earns 7% annually. Annuity A is U siu %7 < oS sOrdinary Annuity
depicted graphically below: robial Uil raa g A\ Janadl
1+4+0.07)° -1 1+0.07)° -1
FVs = $1,000 * L ) ] = $5,750.74 FVs = $1,000 * L5 ) ] = $5,750.74
0.07 0.07
This analysis can be depicted on a timeline as follows: G il e beydad 8 Jdadll 13 ) geal (S
Year 0 Year 1 Year 2 Year 3 Year 4 Year 5
I I I
Total Future
Value:
m' m 1000 * (1.07)? 1000 * (1.07)! 1000 * (1+0 $5,750.74
1 | =$131080 | =81225.04 | =$1,144.90 =$1,070.00 = $1,000.00
I I | ]
$1,000 $1,000, $1,000_ $1 .oooE ;smou
End of End of End of
Year 1 Year 2 Year 3 Year 4 Year 5
g J
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atecal) o) g (g alad) Jacill ALLEG ual) Aagdl)

Amjad now wishes to choose between an ordinary annuity
and an annuity due, both offering similar terms except for the
timing of cash flows. We have already calculated the value of
the ordinary annuity, but we need to calculate the value of the
annuity due.
FV5= CF*{[{L‘H%!_—”}t(l +r)= 1000*{(“—0&77}5—‘1}* (1+0.07) = $6153.29
Or

FV of Annuity Due = FV of Ordinary annuity * (1+r)

= $5,750.74 * (1+0.07) = $6153.29

This analysis can be depicted on a timeline as follows:

8 sinal) Jaill g (salad) (g giuad) Janilll (o JLEAYY B V) Mol o 5
Sl A ) b g5 pUiuly Allas Un gy adhs LaadS g ¢ (3adeaal)
A Giluaa ) Aalag LSy ¢ Qgalal) 4 gioad) BldY) A Glaaay Jly Uad

ABaiaal) 4y glal) BLuEY)

(1+0.07)° -1

*(1+7)= 1000*{ ] }t (140.07) = $6153.29

ruscr. {0271

9
FV of Annuity Due = FV of Ordinary annuity * (1+r)
= $5,750.74 * (1+0.07) = $6153.29

Al adl e (i B ) 130y sl (g

1000 * (1.07)° = $1,402.55

1000 * (1.07)* = $1,310.80

$1,000 $1,000 $1,000

$1,000

1000 * (1.07)% = $1,225.04

[ | 1000 * (1.07)2
$1,000 $1,070.00

Ty W W

Year 0 Vouid Year 2

v

Yee;r 3 Ye£:r4 Year 5

~\
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atecal) o) g (g alad) Jacill ALLEG ual) Aagdl)
4 N

Future value of ordinary annuity Future value of annuity due

$5,750.74 $6,153.29

An Annuity Due is always greater =~ Lila Annuity Due (3aiwall haudll
than an Ordinary Annuity because | Ordinary Annuty bludyl (e s

interest will compound for an Adla) 5 il aS) 55 b g BN Y
additional period. Adlal
Amjad will definitely choose JUAS (g Mlaal 2SS IS5
the Annuity Due. Annuity Due

\ J
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08 annuityDue UNIVERSITYl
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4 )
You can calculate the present value of an Sale (sgiw huwdl alhall doyéll gbwa clisny
ordinary annuity that pays annual cash flows pl:.:u.mu CF (sglwi digiw &1adi Alaai gay
equal to CF using the following formula: :adlill alaleall

Ordinary Annuity Formula

CF 1
N A

Annuity Due Formula

PV _CF 1 = i
n—?*[ _(1+?‘)“)l*( +7)

PV of Annuity Due = PV of Ordinary annuity * (1+r)
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Sarah’s company wants to determine the maximum
amount it should pay to purchase a certain annuity.
The annuity consists of cash flows of $700 at the
end of each year for 5 years. The company requires
the annuity to provide a minimum return of 8%.

%*[l‘m]

This situation can be depicted on a timeline as
follows:

PV, = = $2794.90

L o) il 4niad of Cany ilie il 30855 5l S50y 3
AL il B (e (g ghudl Janadl) () S | (pama (5 i
s Hall calks Ol i 5 83a ple JSAlei A )Y 52 700

%8 iy ilall ol aa gl (5 gind) Jandl

700 T, ]
008 |~ (1+0.08)
() il e ey Juld A& Calgall 138 3 gual (Say

PV, = = $2794.90

3 4 5
| | l
' [

|
$700 $700 $700

555.68 514.52 476.41

0 1 2

| 1 |

| I |

A $700 $700
—> $648.15  600.14

L—» Total Present Value = $2,794.90

MIDOCEA] \
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o] Jawilly ($olall awdil) 4ol Aoyl

If Sarah's company wants to determine the maximum o) 5l i (O cang flaa (puall a5 3 558 )L 3,0 calS 1Y
amount it should pay to purchase a certain annuity. The Al dyaall SN e g siall audll O 9SG (ura (g s Jand
annuity consists of cash flows of $700 at the beginning dosadll A ) ks <l sin 5§ 3aal ale JS Ay A HY 52 700
of each year for 5 years. The company requires the %8y Jilall u-‘-"t a5l (g gl
annuity to provide a minimum return of 8%.
700 1 700
PV, = EEE * [ “mg] * (1 4+ 0.08) = $3018.5 PV, = 0 08 [1 m] (1+0.08) = $3018.5
‘ $2,794.90 ‘ $3,018.5 ‘
113U ordinary annuity gatsdl s siull Jandll Alall dadll o el annuity due Gaiuall (5 siud) Jaudll A0l el ¢ 4S5 La Wil
4 8la) Baad g b a8 X dgalad) aludY) = ddadueal) BludY) oY
The present value of an annuity due is always higher than the present value of an ordinary annuity. Why!?
Because Annuity Due = Ordinary Annuity X one additional period
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LEctre Future Value Problem ) NIll:a E
08 dudutinal! Aol oy dlne
' ®» Problem Statement: ol i ?:

Ahmad deposited $1,000,000 at 8% interest.
What will be the value after 5 years?

)

» Given Data:
« PV = $1,000,000

*i=8% e
* n=5years .

» Solution: $
FV=PUx(1+i)0

FV = 1,000,000 x (1.08)>

$1,469,328.08 |

> p

% A
Year 3

KL

@5 8% 62iléy j1lg3 ggulo glio 200l grig
SUlgiw 5 jgpo a2y 2liall 138 puny
$]A5132&031nﬂ

asimallanatl  :0lboll GLLW @
4 PV = $1,000,000 «
Year 4 ] ? | = B% -
o M
Olgiuw 5 «
5 diw
ol |

FV=PV x(1+i)"
FV = 1,000,000 x (1.08)>

| $1,469,328.08

.....
-----
-----

>
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(" )
; Problem Statement: :@llusall i ‘
Fatima wants to receive $20 million after 5 years. 5 2=y jllga ggulo 20 glio e Jonall dablé 25 (_/
If the interest rate is 8% annually, how much ;,i vy ab lgiuw %8 sailall Jaso gls 13] wilgiaw 3
P should she invest today? € pgull poitii
Given Data: :olb=oll Slilwll
4 * FV = $20,000,000 : FV = $20,000,000 «
: *i=8% i=8% e
e n = 5years ; I*“ Glgiwn=5e
Solution: 0— ©0—-0— :Jall
FV
PV=—— : : __FV
(1+i)° year0 1 4 U= aeir
/" py- 20000000 by 20000000 1
{1!“}5 " w 2 ]
() PV=13611,663.94 PV=13611,663.94
. year5 ‘
L L ;
\ h > O 7y
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Problem Statement

Mahmoud wants to get a loan of $5 million at 8%
annual interest rate for 5 years. What is the equal
annual payment?

)} Given Data
# PV = §5,000,000
® i=8%
¢ n=5years
> Solution
PMT = PV x [i(1+i)"] / [(1+i)" - 1]
PMT = 5,000,000 = [0.08(1.08)%] / [(1.08)5 - 1]

PMT = $1,252,282.27

+$5,000,000
Year 1 Year 2
\
T T
7/? - $1,252,282.27 $1,252,282.27

.

allwall yai [>X
Jaenoy jliga gguln 5 anids Ayl e Jganaliagnan up
uglull Aeaall ggai pb .alglw 5 danl ligiw %8 éaila
Seuglwinll
élasall atiuhl €€
PV = $5,000,000 ¢
i=8% o
clgiu 5 ©
Jall €€
PMT = PV x [i(1+i)"] / [(1#i)" - 1]
PMT = 5,000,000 x [0.08(1.08)%] / [(1.08)% - 1]

PMT = 1,252,282.27

Year 3 Year 4 Year 5
$1,252,282.27 $1,252,282.27 $1,252,282.27

~
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Problem Statement:
Sarah will receive annual payments of $1,000,000 for 5

years at 8% annual interest rate. What is the present value
of these payments (today)?

Given Data: 1

@ A=1%$1,000,000 (Annual
Payment)

®i=8%
@ n=5years

@l lunaldl (i ‘\

J4g> 1,000,000 aouss asgiw Cileds 6jlw L S1Tw
0am sglwi o5 Lgiw %8 621l Janas Cilgiw 5 6a0)
T(pgull) ayall lgiosss ilesall

:5lbsall Sl

(&sgiuwll @262)1) A = $1,000,000 @

Solution:
py = A x =0+

(1.08)%]

" i L}-') . 'f _}} -

$1,000,000 ,000,000
Annsal Payment i‘lrnl.ﬂ| Payment

J

i=8% @

Clgiuwn=5 e

:Jadl

Year 4 Year 5 .

e — —Ax -0+
gy Fr

PV =1,000,000 =

_ >
» wMl» sl» *=0.08
l PV = 3,992,710.04
$1,000,000 53,000,000 $1,000,000

Annual PRyment annt Payment Annizal Payment

[1_
W:I,ﬂﬂﬂ,ﬂﬂﬂxT l L —

=
J | Bt

PV =3,992,710.04
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Problem Statement:

Ahmad's child was born today. Ahmad wants to know how much
should be in the account when his child turns 17 so he can withdraw
$10,000 annually for 5 years (ages 18-22) to cover university
expenses. If the interest rate is B% annually, what is the present
value at Year 177

Given Data:

# Annual Payment = $10,000

= Interest Rate = 8%

= Child's age at start =18

= Number of payment years = 5 years (18-22)

" Education Fund - PV at Year 17 | 17 diaJl aic alsJl doud)l - pal=ill Jugas o

rdlluall yoi

lwall 8 @ 9% ol s @S Byms gl 2ol 2y peull Jib sasH Alg
Cilgiss 5 d1a) bgiuw 1893 10,000 wioww o oSaiy diuw 17 alib gl losic
Assladl Clids dgnsil (22 ] 18 jac (o)

17 Lsaadl ke Al dagiill (95T @S botw%8 52514M Jana HIS 15)

sslasall ol
$10,000 = digiwll dndall «

%8 = dxilall Jama =

18 = exll aie Jahil par o

(22-18) Cilgiw 5 = gdall Glgiuw sac =

= Required: Present Value at Year 17 17 Al sic dudlsdl all nsglball =
Solution: W=l
PV(17) = 10,000 = [1 - (1.08)5] PV at Year 17 PV(17) = 10,000 = [1= (1.08) °]

PV(17) = 10,000 = m%rm-—[ $39,927.10 — PV(17) = w,om:?' fg.ssz?
PV(17) = 39,927.10 +—— | . . — > PV(17) = 39,927.10

Result:

$39,927.10

Year O Year 18
(Today)

1111

Year 19 Year 20 Year 21

rduaidl
il )39539,927.10

Year 22

PV Nesded Here (Year 17) : O
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Step 2: Discount the value from Year 17 to Year 0
After calculating PV at Year 17 = $398,927.10

» $39,927.10 (PV at Year 17) >

oo

0 diaaall 117 @isall go dagdll pos :ayilill Gghall
$39,927.10 = 17 aiull aie PV wibus 20y
&< $29,927.10 (17 dbull aic dyll> days)

(from previous step) (@fisludl dghaall o)
Mow we discount this amount to Year 0 (birth year) (8a0gl iw) 0 diwll JI alioll 138 pndi ol
Formula: sagunll
Pv(0) = FI7 pv(0) = PVO7)
1+0)7 +i)7
Solution: sdadl
39,927.10 39,927.10
PV(0) = ~(.08)" Discount from PV(0) = o8y
39,927.10 XN e 39,927.10
PV(0) = 35063 PV(0) = =3 5563
Final Result: ”‘?-hih"‘ b ,.;, T ,1;,, .,? ,.;, sdgilgill aauiill
$10,791.06 (pvat vearo) o >—0—@—0—@ $10,791.06
RS =t o QRS

Ahmad should deposit $10,791.06 in (Fedoy [ Sirth Yew)
the account today (vear 0)
5o his child caon withdraw $10,000

annually for 5 years from age 18 to 22

| Imtarrnedicte Pont)

1
Steph: —» EXTE-TEA [ 510,791,086
P e Pty $10,791.06

3ig210,791,06 gey gl ansl e i
ﬂsup- (0 @iwall) pgul Liblusall 5
Baal Ligiw jllgs 10,000 wisuw Go alabs
22 18 jor go Oilgiaw §

AR (TR >

r

~\

J
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Summary of Mathematical Formulas
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SECTION A: Simple Interest

SI=Pxixn FV=Px(1+ixn)
- Calculates simple interest earned ~ — Future value with simple interest
P= FV Y EV-P
“1+ixn Pxn
- Principal (present value) from - Interest rate from known values
future value
FV-P

n= :
Pxi

- Number of periods from known values

SECTION B: Compound Interest

W=va(1+l)ﬂ Pv=r1i+v'i")—ﬁ
- Future value with compound - Present value discounted at
interest compound rate
1 In(FV/P
i = (FV/PV)T -1 n= H

- Compound interest rate - Number of compounding periods

SIl=Pxixn
duniboll dbhpal 8ailall i -
Fv

it 1+ixn
dsbidiwoll dogdll go Gl alioll -

FV=PVx (1 +i)
asdypoll 6ailall ol dosdll >

i = (FV/PV)7 - 1
aspall 6ailall Jaso >

~\

dbhyall 6ailall SECTION A

FV=Px(1+ixn)
bl 62ilally dubidiaall doudll -
FV-P
Pxn
aoqpuall pudll o 6ailall Jano -
FV-P

n= .

Pxi
dogyoall audll o Sljiall 2ac -
diSpoll oaslall (B

_ k¥
ddpall 6ailall andy adbll aousll -

o In(FV/PV)
T In(1 +i)
cudyill Clgis aae =

J
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Summary of Mathematical Formulas
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SECTION A: Future Value (Single Amount)
FV=PVx(1+i)" FV =PV x (1 + i/m)mn

- Calculates future value of a present - Future value with multiple
amount compounding periods per year
FV = PV x el PV = ﬁ?iii
e ;mr:;:anh‘ﬁ;m' continuous -> Present value from future amount
A 1 _ In(FV/PV)
i =(FV/PV)" - 1 "= In(1 +1)
- Interest rate from FV and PV = Number of periods from FV and PV
SECTION B: Present Value (Single Amount)
FV FV
PV=Gvip PV = s iimym™
> Discounts future cash flow to - Present value with multiple
present value compounding periods
PVis FVx et Discount Factor = mlw;
= Present value with continuous (1 * I)
discounting = Factor used to discount future amounts

FV=PVx(1+i)
oo gliol ilhuoll dayall lun >

FV = PV x ei*n
jasall 38 go dghLuoll dngill >

1
i=(FV/PV)n -1
aullallg dulydiauall dogdll go 3alall Jaso >

FV
PV=Gvip

ol | il gaill @aﬂm >

PV =FV x e*n
yousall pnill go gl dngdll >

~\

(aalg alao) dglsaiunall dagill A
FV = PV x (1 + i/m)(mxn
62asio Lub)i Ciljis go diidLunll dadll >

Ugiw

py=EV
R 0 0
GhudLuall glall o ailall Gagill -
n_ln FV/
= In(1+1)
alallg duliuuall daiall go Ciall 2ac -
(20l glio) dllall dayill
RV
FW'(Hi!m)'f"""
832910 by ljia go Aulall daudll -

1
podl jsles e,
il sl ity doe >

J
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Summary of Mathematical Formulas

SECTION A: Future Value of Annuities

FV, (04) = pMT x 2071 i L il Cd
- a+d"-1 - Future value of annuity due
FV,, (AD) = PMT x [ : ] ROHD T et atw“m“*;? o )
FV, (AD) = FV,, (0A) x (1 +1) = E;Lagomn:ha:; mn annuity due
PMT = — FV¥n - Payment amount from desired
[(AxDr—1] future value
FVIF (Annuity) = E_t?l:l - ;u::‘r;y value interest factor for

SECTION B: Present Value of Annuities

PV, (0A) = PMT x [1 = a“};);] /i -> Present value of ordinary annuity
PV, (AD) = PMT x [1 s }n] / % (1 + i) = Present value of annuity due
RN
PMT =PV, / EEL] > ::;,rul:ent amount from present
PVIF (Annuity) = [1 - ] /8 L e I T

SECTION A: JabudU 4t ical) dal)
FV, (OA)=PM‘I‘X[-(I—+?“_—1] ﬁ“""’”‘“““{.ﬂw"’:’i"
w,.(AD}:rm'x[gH?ﬁ]x(lH} ¢l Gt il (u-m*:u"::;-)

FV, (AD) = FV,, (0A) x (1 + i) gall Jaudlly Badiaall dacdll cig iblad >

pm=—_!!—_m+’:§n_1] Ll A0 Lail e ) e >

FVIF (Annuity) = 2071 il ) Al 52001 ks >
SECTION B: b5 dullal) dagt)

PV, (OA) = PMT x [1- (gl Bl 2l dahl >

1
T
dadaal) Bodll 400 Ludll >

w,,(an):mn[p IxA+0D)

1
1+

PV, (AD) = PV, (0A) x (1 +10) gl Bl y gadoial) hacdl) g A >

pm:pvn;u__ffiﬂ‘_'ﬂ Aa Al o gkl s >

PV]F(Annuity)=[1— Bl A0l Sahll il e >

o
a +n“l”'

mipocea

N\
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