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Return on capital (Interest)
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The origins of interest
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Simple interest

N 8l Al A Al dladl) =

F=P+]
F=P+PiN
F=P (1 +iN)
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Simple interest
P =1,000 S.P.
N = 3 years

: = 10% per year:
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= (P)i)(N) =1000 x 0.10 x 3 = 300 S.P.
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Simple interest
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Compound interest
(m\lé)le:\(m @) = (1) x 10% f;la):mn i
3l djlgs 8 5yl A sl alia 5 ) dglay 5 yal)
1,100 100 1,000 1
1,210 110 1,100 2
1,331 121 1,210 3

SIS 5 e L JLall e 1 (515 jealad) ) (e, a0



48 yall il 2l

Compound interest

Comparison of Simple and Compound Interest
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Equivalence
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2,800 2,000 8,800 800 8,000 1
2,600 2,000 6,600 600 6,000 2
2,400 2,000 4,400 400 4,000 3
2,200 2,000 2,200 200 2,000 4
10,000 8,000 2,000 20,000 S.P.yr
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800 0 8,800 800 8,000 1
800 0 8,800 800 8,000 2
800 0 8,800 800 8,000 3
8,800 8,000 8,800 800 8,000 4
11,200 8,000 3,200 32,000 S.P.yr
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2,524 1,724 8,800 800 8,000 1
2,524 1,896 6,904 628 6,276 2
2,524 2,068 4,818 438 4,380 3
2,524 2,294 2,524 230 2,294 4
10,096 8,000 2,096 20,960 S.P.yr
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0 0 8,800 800 8,000 1
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Cash flow diagrams
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Cash flow diagrams
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Cash flow diagrams conventions
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P =1000,000 S.P.

A
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F,=P+Pi=P(1+1)
F,=P(Q+7i)+P(1+1)i
F,=P(+i)1+7)=P(+7)
F,=P(+i)

F =P (F/P, %, N)
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2 - Ji.
P =8,000 S.P.
N = 4 years
;= 9% per year
Find F

F = PA+iN = P (F/P, 9%, 4)
= 8,000 (1.4116) = 11,292.8
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P = F (P/F, i%, N)
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F =1000,000 S.P.

N = 6 years
;= 8% per year
Find P

P = F(1+i)™N = 1000,000 (P/F, 8%, 8)
= 1000,000 (0.6302) = 630,200 S.P.
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F =_A4 (F/A, i%, N)
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End of Year (EOY)
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A = 51,000 per ye

F= A (F/A, %, N)
F = $1,000 (F/.A, 9%, 15)
F = $1,000 (29.3609) = $29,361
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P=A 4 glusia Cilrdn

P = A (P/A, %, N)
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A =200,000 S.P.
N = 5 years

¢ = 15% per year
Find P

P=A4(P/A,15%, 5)
= 200,000 (3.3522) = 670,440 S.P.
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F = 10,000,000 S.P.

N = 45 years
: = 7% per year
Find A

A = F (A/F, 7%, 45)
= 10,000,000 (0.0035) = 35,000 S.P.
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A =P (A/P, %, N)
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P = 900,000
N = 60 months
: = 1% per month
Find A
A =P (A/P, 1%, 60)
= 900,000 (0.02224) = 20,016 S.P.
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Conversion factors
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Deferred annuities

P,=A(P/A,1%,4)

A A
16\3{?51617T >

1 = interest rate
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P=P, (P/F,i%,3) =A (P/A,i%,4) (P/F,i%,3)
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1=12% per year
A =200,000 S.P.
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o A =200,000

1=12% per year *SP? ? ?
O 1 SRR 50 51
P=; P,,=AP/A,1%,4)

=F,, (P/Ei%,1T) P,;=Fy
P=A (P/A, 12%, 4) (P/F,12%,1T)
P = 200,000 (3.0373) (0.1456) = 88,446 S.P.

2 - 5y e L Jll il 12 5 pualaall il e, a0

2 Ji.

Aliall Cansy a8y ol Galall JUal 8 oY) (o)) (e i w

danaall Gl gandl 8 QY1 A0l e daalill 4 i)
i) g aal 5l s0dle e s Lgaas Jal

@)Ld\dh@wu.aﬂu&t;ﬂ\é.\d\ﬁu.
"\_1)“12% slal) Jama (81 ) yata) (e ya

2 - il 5 gl Jlall lidle 12 3 ulall aa) ) o ka, a2



2 — J=l

A =200,000 1=12% per year
744t
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Fy) =Py,
F,, =A (F/A,12%,4) = 200,000 (4.7793) = 955,860 S.P.
F,, =P, (F/P,12%,3) = 955,860 (1.4049)

F,,= 1,342,888 S.P.
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P, = 2000 (P/F,i%, 1) + 6000 (P/F,i%, 2)
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P, = 2000 (P/F,i%, 1) + 6000 (P/F,i%, 2) + 10,000 (P/F,i%,
3)
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P, = 2000 (P/F,i%, 1) + 6000 (P/F,i%, 2) + 10,000 (P/F,i%,
3)

+ 4000 (P/A,i%, 4)
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P, = 2000 (P/F,i%, 1) + 6000 (P/F,i%, 2) + 10,000 (P/F,i%,
3)

+ 4000 (P/A, %, 4) (P/F,i%, 3)
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1= Oaill Jlall cilddle b 14 5 palaal) Al sl (k. a0 '

Al Jlee Y Laliy) & jie sa0a AT cpdigall By - i w

Lt il g ¢dy )y 9 30 2. 500,000 Y A Ly 26l s w
() s uad ARl Al jall 5 538 Aules & 500,000 48 sud)

o 4 i lal ) Gaias ) AV sy LY 330 ) (a4 w
il CallSs - 5l 233,01 800,000

Lsis MARR = 20% 4S5l (39 J sial) dilall Janae 3l m

TPV dallall dal) 48 5l (385 Liama =) 58Y1 138 22y Ja m

1 = sl Jlall clble cilipbs 14 5 ualaal) a1k, a2 '



500,000 2 o :S ~ H

800,000 800,000 800,000 800,000 800,000

MARR = 20% per year

2,500,000

PW = — 2,500,000 + 800,000 (P/A, 20%, 5) + 500,000 (P,/F, 20%, 5)
PW = — 2,500,000 + 800,000 (2.9906) + 500,000 (0.4019)

PW =93,430 > 0 - n
Joala &3Ju.d\

1 — a3l Jlal) clBdle ciligh 14 3 palaal) a ) ¢k, a2 '

- ] ‘ o .

4

Bond Value

Anall el 4cdll = 7

(Z s sbon 3ale ) (Blasinl) &)l 8 sl ay e = C

5l 558 3 (RaanY) 330l 2id) Jane = 5

Ail Bale) J8 <l yidl) s = N

3 yiall IO anul) aile Jama =5

(4] e 5 (e a5 N 6 3l () R = 17
sl L) il Sy

IV = C(P/F, i%, N) + rZ(P/ A, %, N)

1 — el Jlall cildle ik 14 5 puialaall a ) ¢k, a2 '



. l‘ " o

4

1 = yield per year

VN
I/ = C(P/F, #%, N) + 1Z(P/ A, %, N)

1 — a3l Jlal) clBdle ciligh 14 3 palaal) a ) ¢k, a2 '

3 Jia

g iy 350 5,000 @hie cliicd] Y Hany) deil) ils  m
8% W Hlage 4y gl 2l 3201

Al 20 2y 48laate) Fo )l 8 dpen) ey il Ay m

OV e A e ) i e J oY) bl 3l m

o (5 si e il o gl 2l (e 4ed (K 1 AL 2 Le 1
£10% sl Jlaiiny)

Lﬁﬂ\g}hﬂ\ JEM\)AM‘B)A4,6OOM6}.J\ Qi) 13a el a3l 2
QL}M“‘:’S‘:W

1 — el Jlall cildle ik 14 5 puialaall a ) ¢k, a2 '



(1)
V= 400 (P/A, 10%, 20) + 5,000 (P/F, 10%, 20)

V= 400 (8.5136) + 5,000 (0.1486) = 4,148.44 S. P.

1 = Ga 3l Jual) liSle iy 14 5 ko) AL Gk, .0 ‘

3—J=ll

5,000

1 = yield per year = 10% per year
Vy = 4,600 S. P. 2)
4,600 = 400 (P/A, i%, 20) + 5,000 (P/F, i%, 20)
By trial and error 7= 8.9%

1 a3y o) GBS il 14 5 i) a0 ‘



Future Worth method FW
FW

ENET Y

1 =MARR

0

0 F]
FW=F,(1+)"+F, (1 +)¥+ .. +F (1 +i)Nk

+ ... + Fy (1+0)°

1 = Gail Jlal) clide ek 14 5 _ualaal) AR (ke a8 '

Future Worth method FW
FW

AT ER L

1 =MARR

0

0 F1
FW = F, (F/P,i,N) + F, (F/P,i,N-1) + ...

+F, (F/P,i,N-K) + ... + Fy, (P/F, i, 0)

1= oasly Jual B il 14 5 pcsbad) w ) Obe, '



A Aol 4

Ledie L Y siia (Joall) g sl 0 5S) m
FW =0

SV b Al o) ol ga JuzadY) Joad) w

1 = Gail Jlal) clide ek 14 5 _ualaal) a ) ¢k, a2

4 — Ja

aliiual) Al &yl alasinly 2 — Jlid) Ja sc

1 — el Jlall cildle ik 14 5 puialaall aadl ) ¢Sk, p.a



500,000 4 o :S ~ H

800,000 800,000 800,000 800,000 800,000

MARR = 20% per year

2,500,000
FW = — 2,500,000 (F/P, 20%, 5) + 800,000 (F/A, 20%, 5) + 500,000
PW = — 2,500,000 (2.4883) + 800,000 (7.4416) + 500,000

Jsla £ g pdiall
M £ g
1= Ga iy Jlal BBl il 14 5 pcabanal A1 G, .2 '

3 i) Aall 43 5La

Annual Worth method AW

PW = 232,530 > 0

>Time

Fy, F

AW = PW (4/P, i, N) = FW (4/F, i, N)

1 — el Jlall cildle ik 14 5 puialaall a ) ¢k, a2 '



1 i) el 43 ,La

Annual Worth method AW

R

®» Time

I
AW = R— E— Ix CR (J)

AW = R— E-I(A/P, i, N)

1 — el Jlall cilddle cliub 14 5 palaall Al Gk, p,d ‘
o . ‘ 24 ° S ‘ W e
o o o

Ledic LDl Y s (Jaadl) & 5 il S m
AW >0

OSY1 A i) el 3 Jad) sa Jemd¥) Bl m

1 = el Jlall clBde cilipb 14 5 _ualaal) aadl ) ¢Sk, p.a '



5 Ji

4 sind) daiall 4y yha aladiily 2 — JEall Ja 32l <

1 = oy Jual) cliSle iyl 14 5 sakaal I b, .3 ‘

500,000

800,000 800,000 800,000 800,000 800,000

1 2 3 4 5=N

MARR = 20% per year

2,500,000

(RN ]
(5 "
** ‘e
.

AW = 800,000 i— 2,500,000 (4P, 20%, 5) + 500,000 (A/F, 20%, 5)

’0
.

......... CRO /0

1= el Jlall B il 14 3 pualaal) Al (ke a0 '

L 4



5-Jd=l

500,000

800,000 800,000 800,000 800,000 800,000

S I

MARR = 20% per year

2,500,000

AW = 800,000 — 2,500,000 (A/P, 20%, 5) + 500,000 (A/F, 20%, 5)

AW = 800,000 — 2,500,000 (0.3344) + 500,000 (0.1344)

AW = 31,200 S.P. > 0 Jsila £ g pall

1= Oaill Jlall cilddle b 14 5 palaal) Al sl (k. a0 '

6 — J—ie

e 44 e Baa 5 25 el (o)l lafin) 4S5l ()X m
.539\5

O b siall (b el saall o Anaall 18 giall saill daiis w
L gin ganall K aaall (10 90% Juacd) 4 panall (38ay

o aa 4880 ganally dalall cul il il 13

Jare Gaadl ajde Jganll o DU oY) el Jlay) s e m
sladiuly elld 5 by sis (MARR = 12%) s sl 2ilall i
040 sl Al 45 Hha

1 = el Jlall clBde cilipb 14 5 _ualaal) aadl ) ¢Sk, p.a ‘



6 — J—x

5,000,000 S.P. o Y1
22,500,000 S.P. NEPR
20 years N Al all 5

¢ ol ol Ly

3.500 S.P. sas sl & jeil) laall Call<s

DY 50 10%  ssiall Cpaalill 5 ALl () yuia
SIS Y

1= ol Jual b il 14 5 palaal sl ke, '

5,000,000 + 22,500,000 = 27,500,000 S.P. IS Hlatiny) 4alSs
0.10 (27,500,000) = 2,750,000 S.P. Akl (& Cpalill g (i) juzall

3,500 (12 % 25) (0.90) = 945,000 S.P. ) 8 dlual) cilass
A siad) Jall Gl Ak
27,500,000 (A/P, 12%, 20) — 5,000,000 (A/F, 12%, 20) = 3,612,300 S.P.

AW (of costs) = — 2,750,000 — 945,000 3,612,300 = 7,307,300 S.P

1= Gl Jlad) clisle il 14 5 palaal w ) Obe, '



6 — J=ll
AW (of costs) = — 7,307,300 S.P.
R 3as sl oVl (s hedll lagy

7,307,300
~ (12x25)(0.9)

=27,064S. P.

1 = gl Jall cilidle eyl 14 5 jualaal ) (e, .8



5 5 palaall
2 - Gl Jlall ciltdle cillualad

eigal) ) s3Sa)
ad) ) Gy la

" o

2 - il Jlal) clide ciliuk 15 5 ualaal) aadl ) Gk, a2



MARR Y J sall 3lall Jaza 2 568 m
PW adlall daill 48y jlo
FW doliinall dadll 48 )l m

AW 4 sl dagall 43y )la w

2 - a3ty ) lBsle il 15 5 ) Ll ke, {‘)

A1) kel Jana 48y )k

Internal Rate of Return method IRR

2 soiall gail) (38531 4y 5l
)l Hisem

2 - il Jlal) clide ciliuk 15 5 ualaal) aadl ) Gk, a2 ©



Aalall 3lall Jans 43 ke

Internal Rate of Return method IRR

dSAA Lﬁj‘ 7 paslall d.JM J\A:i;‘ L]
a PW = 0 [Pw(@hinyl) = pw ()]

a FW = 0 [EW(eepts) = BN (expenditures)|

o AW =0 :AW(Vecezpz‘s) - AW(expendz’lmes)]

2 - Gl Juall clide cliph 15 3 pudlal) Al Gk, a0 @
oK Jaza 3

NENENY

1 = MARR

PW

0

Fy F
PW=F,(1+)°+F, (l+)'+...+F (1 +1)%

+ ...+ Fy (1+)™N

2 - Gl Jlal) clide cliuda 15 5 ualaal) as i ¢k, a8 @



Aalall 3lall Jans 43 ke

ENENY

1 =MARR

PW

0

F, F,
PW=F,(1 +IRR)°+F, (1 +IRR)"! + ...

+F, (1 +IRR)*+ ...+ Fy(1+IRR)¥ =0

2 - sl Jlall cilidle ciliyll 15 B palaall Al 0k, a0 @
oK Jaza 3

Uaall g 4 aill 45y yhay TRR ol o m

Ledie HLafiiu Y giia (aadll) & g el (4 5Ss m

IRR =2 MARR

2 - Gl Jlal) clide cliuda 15 5 ualaal) as i ¢k, a8 @



1 - Js

Aalll Jlac Y dalisy) oy yin sana A Cpaigall 3058 7 5w

L &l g ) su 5,0 2,500,000 V) A ladiny) 465 4ls w
) s el A1) Al Jal) 5 55 3l 8 500,000 . sud

A A g Sl ol e AW sy 2 LGY) 300 ) (505 m
sl (ol ~ 5l 3ey5 54 800,000

Lsis MARR = 20% 38 il oY) J sl 2ilall Jars @l m

SRR sl 2l Jase 38 3l (385 Lasa 1 58Y1 128 22y o m

2 - Gl Juall clide cliph 15 3 pudlal) pl ) Gk, a0 O
500,000 1 ( S ~ “

800,000 800,000 800,000 800,000 800,000

1 2 3 41 S5=N

MARR = 20% per year

2,500,000
PW = — 2,500,000 + 800,000 (P/A, IRR, 5) + 500,000 (P/F, IRR, 5) = 0
i= 0% = PW = — 2,500,000 + 800,000 (5) + 500,000 (1) = + 2,000,000 S.P.
i=10% = PW = — 2,500,000 + 800,000 (3.7908) + 500,000 (0.6209) = + 843,090 S.P.
i=20% = PW = — 2,500,000 + 800,000 (2.9906) + 500,000 (0.4019) = + 93,430 S.P.

2 - sl Jlall cilidle ciliyll 15 5 palaall a1k, a2 @



500,000 1 o :S - S\

800,000 800,000 800,000 800,000 800,000

1 p 3 4 5=N

MARR = 20% per year

2,500,000

1= 20% = PW = — 2,500,000 + 800,000 (2.9906) + 500,000 (0.4019) = + 93,430 S.P.
1= 25% = PW = — 2,500,000 + 800,000 (2.6839) + 500,000 (0.3277) = — 184,710 S.P.

2 - Gl Juall clide cliph 15 3 pudlal) Al sl (k. a8 ©

7= 20% = PW = + 93,430
i=25% = PW = — 184,710

93,430

20% 25%

IRR

184,710

2 - sl Jlall cilidle ciliyll 15 5 palaall a1k, a2 @



1 - d=l

93,430

20% 25%

IRR

184,7,10
IRR = 20% + 5% [934.30/(934.30 + 1847.10)]

IRR = 21.7% per year > 20% = MARR
J5ada £ g peisall

2 - a3ty ) lBsle il 15 5 ) Ll ke, {‘)

2 Ji.

& iy (50 $7,000 o,lie 1915 ale 3 laa gl a8 w
A JS m All dad (e 7% waehy a gy () Doy &) 5y 0
Ay 50 ady Gladall dlaa) aamy @lld g ¢ el

AL 2 38 a8l adae (60 Cpedd) Aadal) a8 Mg m
(st WS (a8l (o gl sailall Jare sy G pll B m
[0.07($7,000)%4]/$7,000 = 0.28 (28%)

¢yl 4433(“533\ ‘;ul\ salall Jaze s Lo 1
?(dej)aﬂiagmg&g\ﬁu 2

2 - il Jlal) clide ciliuk 15 5 ualaal) aadl ) Gk, a2 ©



2 — =

(1)

$7,000 (A/P, i'% / qtr., 50 qtrs.) = 0.07 ($7,000) per quarter

(A/P, i'%, 50) = 0.07

(A/P, 6%, 50) = 0.0634
(A/P, 7%, 50) = 0.0725

From (ables =p

2 - el Jlall clidle cliyb 15 5 plaall

a1 Gk, a,a ©

2 — J=

0.0725
0.07

0.0634
6% 1’ 7%

i'~6% _ 0.07-0.0634

7%—6% 0.0725—0.0634
0.07—0.0634
0.0725—0.0634

i'=6%+1%

2 - Gl Jlal) clide cliuda 15 5 ualaal)

(1)



2 — =

0.0725

(1)
0.07

0.0634

6% i’ 7%

1"= 6.73% per quarter

i"=[(1 + 0.0673)*-1] = 30% per year

2 - Gl Juall clide cliph 15 3 pudlal) a3 ke, a8 ©

2 - J=
(2)
[0.07($7,000)%4] /$7,000 = 0.28 (28%)
Ciladal) ady 3 4 Gluad) 3 Gglad) 138 b ade

A28l Janad) 8 (4 si pq)) Aliad dads 20 JaY Sld
L 14.5% s S8l

Al BAAL ladl) Janal) (B A sis ay; dada 70 Ja¥
A A 31%

2 - sl Jlall cilidle ciliyll 15 5 palaall a1k, a2 @



€l 43y yhall o La

Lewds dagiill (PW, AW, IRR) 48l G hall Jas’
J sl (alaty Lagd ) 8 (i AL 35kl asd m

Auad gl Joll

Aagh (PW) Adlall dadl) 45y yla aei () Sy m
g (IRR) (Al dilall Jaxe A8 yh e 4dlidg
ais Jlaall 45 )i dlls 8

2 - a3ty lBsle il 15 § ) Ll ke, {‘)

IRR L“;s\ﬂ\

Jﬁ\.aj\ CYaze 2 0w
PW llal) daall 48y jha pe a jladll  m

2 - il Jlal) clide ciliunk 15 5 ualaal) a3 Gk, a2 ©



Aladl Y Axa da=
PW

IRR, IRR,

2 - Saill Jlal) clide @l 15 3 ualaal) ad )l Gk, a2

IRR 5 PW O (e ladll

PW
PW(A) > PW(B) |

PW(A) A IRR(A) < IRR(B) |
PW(B) <
> |



(Aaadl) ala i) 5y ddy 4l
Payback (Payout) period method

e ST e g il g e dlo yiuVl s 58 Jai
A

Jaladl s gal) doamnl) hladnill 40 yOU) <l gl 23e
Aalled) dgasl) cleaat)

BV a1 i1 5y 6 ) ga Jaadl) Jaadl m

2 - a3ty ) lBsle il 15 5 ) Ll ke, {‘)

3 Jia

3518 A8 yhaaladi iy 1 — JUdl Jasal <)
A2 ;i)

2 - il Jlal) clide ciliuk 15 5 ualaal) aadl ) Gk, a2 ©



(i) aS) 3 2 gdal e
2 L 4
Lgﬁﬁ‘ Q,ALAS\ | "LP
-2,500,000 -2,500,000 0
-1,700,000 800,000 1
-900,000 800,000 2
-100,000 800,000 3
+700,000 800,000 r4
I et A W N e
+2,000,000 1,300,000 5

2 - Saill Jlal) cldde cliuda 15 3 ualaal) ad ) Gk, a3 i.’

A2y 3y Ay ya Glul

g8l daia ) Al A5y plall pda el m
a8 88 ey Cuasgy (Al (gadil) 3l JagS m

2 - el Jlal) cilide cliydat 15 5 jalaall pd ) G, a2 i.’



eg.uaa..d' \ Lﬂ;aﬁﬂ\ Gl ala yi) 3 yi

- A Al - au aan | 3
Bl ) 5 D ey | A | gl gl | Ay
asaial) gy | Poeiad @) g 5831 Alall A
Ll A (20%) "
-$2,500,000 -2,500,000 -2,500,000 -2,500,000 0
-1,833,333 666,667 -1,700,000 800,000
-1,277,777 555,556 -900,000 800,000 2
-817,400 463,000 -100,000 800,000 3
I~
-428,900 385,800 +700,000 800,000 ( 4 /‘
Sram
+93,400 522,300 +2,000,000 1,300,000 (5
AS
A2 ;1Y) 3 518 day (gasil) gaail)
G 815 | gphal) gha | RN WSS | gyl g | Al
B £.5duall B SA £ g sall A Al
-100,000 | -100,000 | -100,000 | -100,000 0
- 75,000 + 25,000 | - 60,000 +40,000 1
- 45,000 + 30,000 | -20,000 +40,000 2
+ 5,000 +50000 | +10,000 N +30,000 | (3)
+ 75,000 +70,000 | + 25,000 +15,000 4
+ 155,000 + 80,000 || + 40,000 +15,000 5




A
5,000 |-

Investment Balance Diagram

MARR = 5%

Years

$2,001 (= FW)

g’ d#&lﬁlﬂ
|

ce, $

Investment Balan

-5,000 |-

—10,000 ===~

- Gl Jlal) clddle et 15 b palaal)
RAAR »ra

|
1

1
2

-$4,294

B —$6,290 e
i I:$2,310
I~ —$8,19 ———

88,190 ==~~_| s e00

+$2,310
~$10,500

'
3

4 5
(Area of Negative Investment Balance)

~§2,199 =
J +$2,310
TTTSN $4509

[+$2,310
-$6,604

4 — J s

Jans) A gaiil) Gl Jsaad Hleiinl] dua ) Labads s ) =
(Al A MARR = 10% 0¥ J sell 2ilal)

Lﬁéﬂ\ L’ééﬂ\ B b)) yurs géhal\ Qgﬁﬂ\ L’ééﬁ‘

Tl Al

e e A Qlla
e A e ge
e e A allw

-$,5000
6,000
-1,000
4,000

0
1
2
3

2 - il Jlal) clide ciliuk 15 5 ualaal)



4_

4
+8500.__ _Llo  §950
_f ~$1,000
0
1 2
” -$450 i
g [ End of year
£
2.
L)
(s =
=
3]
g +$6,000
3 L.
-
=
.—$5,0m I"~~~§~
i T SR

19 b, ad
2 - Gl Jlall clide cliphi 15 3 pudlal) a i ke, o ©

$4,000

I

PW(i%)

4_

%  PW(i%

0 $4000
20 1,620
45 ~0
60 —664

100 =1,750
200 2,963

60%
I

-$2,000 [

| 1 1 |
20% 40% K 80% 100%
%
IRR = 45%

1) Ok, ad
2 - ol Juall cilBe s 15 5 jualaal) pl il Gjka, o @



:0 5_palaall
1 - Al 45 L8

osigall ) siSall
ad) ) Gy la

Jladl Caia’t
Aoty Jaladdl g
i) ol g
iass ,al Jiladl
Jlall &5 jae 3 )k m
PW, AW, FW, IRR o

1 - Jilad) A3 L84 16 b_alaal) AR Gk, a0




Jily Cm iy DA 1 ol
B A e S il ;2 h:'-d‘ 0
s J) sl e Jlaliiaad J81 ) sy (3l daadl) o
‘)LA-Uu:"' V) uSg ?j La a‘)\..{.'ti\ (""73‘"" 4..).:.4‘)‘\ 4\.\3.\2"“'“ a g C_\L\.\
e e SY1 Leia) (53 deall b ALy el
ALY Apanll dlia) Bals

1 - Sl A5 jLaa 16 5 palaal) asdl ol ¢Sk, a0 @

Jel
B A
~73,000 ~ 60,000 (Al A1 L)
26,225 22,000 CBATY (Bl 4y gladd) il Y)

PW (10%), = — 60,000 + 22,000 (P/A,10%, 4) = 9,738 S. P.
PW (10%)5 = — 73,000 + 26,225 (P/A, 10%, 4) = 10,131 S. P.

1 - Jiad) & ie 16 5 e RISV @



L) Jilay s e 5 i

1. Alternative A 2. Alternative B
A= 22000 A = 26,225
bt
0 0
l 1 2 3 4=N 1 2 3 4=N
60,000 73,000
3. Alt. B minus Alt. A @~
A=4,225

}

0
% 1 2 3 4

N

13,000

1 - Jadl Ll 16 5 alaal) Ll (ke ©

3. Alt. B minus Alt. A
A= 4,225
o b 4+ 4}
; 1 2 3 4=N

13,000

PW (10%)p. = — 13,000 + 4,225 (P/A,10%, 4) = 393

JadY) B Jaal)

e e PR O, .8 @



Jed!
D C ) Al
— 415,000 — 380,000 0
— 27,400 — 38,100 1
— 27,400 — 39,100 2
— 27,400 — 40,100 3
26,000 0 30

PW (10%) = — 380,000 — [38,100 + 1,000 (A/G, 10%,3)] (P/A, 10%, 3)

PW (10%) .= — 477,077

PW (10%) ,, = — 415,000 — 27,400 (P/A, 10%, 3) + 26,000 (P/F, 10%, 3)

PW (10%) ;, = — 463,607

1 - Sl A5 jLaa 16 5 palaal)

@g&\)g! Ok, as

Jo!
D C A dlgd
— 415,000 - 380,000 0
— 27,400 — 38,100 1
— 27,400 — 39,100 2
— 27,400 — 40,100 3
26,000 0 3a
PW (10%) .= — 477,077
PW (10%) ,, = — 463,607
JaN & D Sl PW, > PW,.

1 - Jilad) A jLda 16 5_pualaal)

?9“)1“ Ok, A



Jed
D C ) Ay
— 415,000 — 380,000 0
— 27,400 — 38,100 1
— 27,400 — 39,100 2
— 27,400 — 40,100 3
26,000 0 3
PW (10%) .= 477,077 )
Callatt {lhal) o)
PW (10%) ,, = 463,607
S a D Jaasd) PW , < PW .
1 - 093l A jLia 16 5 pualaal bl b, a3

1. Alternative C 2. Alternative D

PW (10%) ., = 13,470 0

PW p.c>0

$38,100

$39,100
JadY) oA D Joasll 40,100
e $415,000
\ Difference
3. Alt. D minus Alt. C (year-by-year)
$38,700
PW cp<0
$11,700

JaiY) 4 D Sl

$35,000

1 - Bl A5 L8 16 5 palaal) aadl ) ¢Sk, p.a
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28l

:SJJ;J\ d.q\j_c O

O grnll e AT Gilas 61l 2ae g

¢ sllaall sl Hl L) (ganall janll m

b uiall Ay gind) sl ool ) Col

1 - Sl A5 jLaa 16 5 palaal) a ) ¢k, a2

\Q\n

-
-Teacl 3l
5353 0 J3laal) s (5 LAY AalaiBY) adliall g bl YY) 055 Ladie
Giay ) daad) g5 Aamy ST any () Jaadd) HLsa) sy cAdlida
& s dall clillaie Giny s (; = MARR) die dos g0 23880 A e
JUERPES

25 cl sl

aga e e Al G AV ALY adliall g bl ) (5SS Ladic
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Jed!
C B A
660,000 920,000 390,000 ebanal 1) jlain)

133,500 167,000 69,000 <l B g giudl b

PW method:

PW(10%) , = - 390,000 + 69,000 (P/A, 10%, 10) = 33,977
PW(10%) = — 920,000 + 167,000 (P/A, 10%, 10) = 106,148
PW(10%) - = — 660,000 + 133,500 (P/A, 10%, 10) = 160,304
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FW method:

FW(10%) , = — 390,000 (F/P, 10%, 10) + 69,000 (F/A, 10%, 10) = 88,138
FW(10%) ;= — 920,000 (F/P, 10%, 10) + 167,000 (F/A, 10%, 10) = 275,342
FW(10%) = — 660,000 (F/P, 10%, 10) + 133,500 (F,/A, 10%, 10) = 415,801
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AW method:

AW (10%) , = — 390,000 (A/P, 10%, 10) + 69,000 = 5,547
AW (10%) 5 = — 920,000 (A/P, 10%, 10) + 167,000 = 17,316
AW (10%) - = — 660,000 (A,/P, 10%, 10) + 133,500 = 26,118
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Calculations for Pl:

2 - =

N

PW(10%)p, = - 2,400,000 - 3,120,000 (2/A, 10%, 5) = — 14,227,300 S. P.
AW(10%)p, = - 2,400,000 (A/P, 10%, 5) — 3,120,000 = - 3,753,100 S. P.

FW(10%)p, = — 2,400,000 (F/P, 10%, 5) — 3,120,000 (F/A, 10%, 5) = — 22,913,100 S. P.

Y
P4 P3 P2 P1 43, jal)
—-13,873,400 —14,509,800 — 14,081,800 — 14,227,300 PW 4udlal) 4a8l)
-3659,800 —3,827,600 —3,714,800 — 3,753,100 AW 4 gimadl dasdl)
—22,343,100 - 23,368,900 — 22,678,800 — 22,913,100 FW 4liionl) a8l

P4 > P3> P2 > Pl

1 - Gl 4 lia 16 b yalaal)

Calculations for P4:

PW(10%),, = — 5,200,000 + [(1-0.056)(120,000)(37.5) — 2,288,000] (P/A, 10%, 5) = 2,230,000 S. P.

Al Gk, a2

2 - =

2

AW(10%),, = — 5,200,000 (4,/P, 10%, 5) +[(1-0.056)(120,000)(37.5) —2,288,000] = 588,200 S.P.

FW(10%)p, = — 5,200,000 (F,/P, 10%, 5)
+ [(1-0.056)(120,000)(37.5) — 2,288,000] (F/A, 10%, 5) = 3,591,400 S. P.

N
P4 P3 P2 P1 u.' hall
2,230,000 2,105,300 2,925,600 1,398,400 PW 4dlad) ol
588,200 555,400 771,800 368,900 AW A gial) dagdl)
3,591,400 3,390,600 4,711,700 2,252,100 FW Aliioal) a8l

P2 > P4 > P3> Pl
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1. Alternative A 2. Alternative B
A = 22,000 A =26,225
A
0 0
l 1 2 3 4=N 1 2 3 4=N
60,000 73,000
3. Alt. B minus Alt. A @~
A=47225

o + 4 4 4
r1234:N

13,000
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- 90,000 + 15,000 (2/A, IRR, 10) = 0
(P/A, IRR, 10) = 90,000 / 15,000 =6
From tables (or by trial and error)

= IRR,=10.6% > MARR = 10% acceptable
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Study period = 4 years

!

A :/1 A A
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Study Period = 7 years
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A
125,500
/T A A A A A A A A A A A
4 8
l v v N= 12
350,000 350,000 350,000

PW(10%) , = — 350,000
— 350,000 (P/F, 10%, 4)
— 350,000 (P/F, 10%, 8)
+ 125,500 (P/A, 10%, 12)

PW(10%) , = 102,800 S. P.
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B
148,000
/T A A A A A A A A A A A
l 6 N=12
v
500,000 500,000

PW (10%) , = — 500,000
— 500,000 (P/F, 10%, 6)
+ 148,000 (P/A, 10%, 12)
PW(10%) , = 226,200 S. P.
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125,500

A1

A

A 4

|

350,000

PW (10%) , = 102,800
PW (10%) , = 226,200
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N=4

125,500

A

A

A A

|

350,000

N

-

1 - =

B

148,000

AT

A

A A

|

500,000

PW(10%), < PW(10%);
Jai) s B Jad)

a1 Gk, a,a ©

1 - =

B

148,000

AT

A

3 A

|

500,000

AW A i) dadl) 48y o aladiinily

ginal) panll jf Sl dpia b aladioly
AW (10%) , = 102,800 (A/P, 10%, 12) = 15,100

AW (10%) = 226,200 (A/P, 10%, 12) = 33,200

AW(10%) , < AW(10%) , = Alternative B is desirable
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A B
125,500 148,000
/T A A A /T A A A 4 A
1 N=4 1 N=6
350,000 500,000

AW 4 siual) daill) 48 )b aladiady

g aaall pardl ) S} duda s aladied (90

AW (10%) , = — 350,000 (A/P, 10%, 4) + 125,500 = 15,100
AW(10%) ; = — 226,200 (A/P, 10%, 6) + 148,000= 33,200

AW (10%) , < AW(10%) ; = Alternative B is desirable
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F FE D C B A
700,000 500,000 400,000 250,000 150,000 90,000 (bl 11 JLaiind)

142,500 112,500 92,500 40,000 27,600 15,000 gél.d\ § Siuad) 2 )

1y S TRR Gl Al
A Jiall

- 90,000 + 15,000 (2/A, IRR, 10) = 0
(P/A, IRR, 10) = 90,000 / 15,000 =6
From tables (or by trial and error)

= IRR,=10.6% > MARR = 10% acceptable
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F E D | C | B A
700,000 500,000 400,000 5250,000 §150,000 90,000 (land S Laiiay)

142,500 112,500 92,500 40,000 27,600 15,000 Alall g siell 1Y)

15.6% 18.3% 19.1% 9.6% 513.0% 10.6% IRR

IRR .= 9.6% < MARR = 10%
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AF-E) MNE-D) AD-B) A(B-A) A g all 3 5
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8.1% - 15.1% 7 22.6% 16.4% 10.6% IRR,
L pad pad pxd oo 4 3 Ja
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30,000 20,000 64,900 12,600 15,000 Agdlal) ) o 58
8.1% 15.1% 22.6% 16.4% 10.6% IRR,
¥ pad pd pr s S 3 Ja

dra (et el ) jlafiiad 8] qullaly Y ) Lid) Ay
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200,000 100,000 250,000 60,000 90,000 Lol Laiu) a3
30000 20000 64980 (12,600 15,000 Aghlual) ) ) Al
8.1% 15.1% I 22.6% ’ 16.4% 10.6% IRR,
¥ ) = - aui e S o
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AU e slaadl ) Taliie) w
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Al Jily
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D4 D3 D2 D1
12,200,000 14,820,000 14,060,000 10,000,000 A Laiay)
2,210,000 1,480,000 1,690,000 2,900,000 4y i) cilBal)
5 5 5 5 () ganall yand)
1,400,000 2,560,000 1,400,000 1,000,000 48 gl daidll
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D4 D3 D2 D1
12,200,000 14,820,000 14,060,000 10,000,000 o Y L)
2,210,000 1,480,000 1,690,000 2,900,000 ag i) culaddy
5 5 5 5 (A) ganal) el
1,400,000 2,560,000 1,400,000 1,000,000 A8 ) Aaidl)
o T
D3 D2 D4 D1
14,820,000 14,060,000 12,200,000 10,000,000 Y i)
1,480,000 1,690,000 2,210,000 2,900,000 Ay ghud) culadty)
5 5 5 5 (A) anall pand)
2,560,000 1,400,000 1,400,000 1,000,000 48 gl dagdl)
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D3 D2 D4 D1
14,820,000 14,060,000 12,200,000 10,000,000 o oY) lafia)
1,480,000 1,690,000 2,210,000 2,900,000 4 glad) cilBany
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T [
: AD3-D4) | AD2-D4)  AD4-DI) el 2yl 3
I
I 2,620,000 | 1,860,000 2,200,000 Jhafiad) Al 35
' |
| 730,000 | 520,000 690,000 4 gy i) 5 8
I “ e - » -
| 1160,000 ' 0 400,000 48 guud) Aadl) 3 3
I
I 204% 12.3% 20.5% IRR,
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D3 D2 D4 D1
14,820,000 14,060,000 12,200,000 10,000,000 (A i)
1,480,000 1,690,000 2,210,000 2,900,000 A gy ciaasy)
5 5 5 5 (G ganall panl)
1,000,000 48 gl Aol

2,560,000 1,400,000 1,400,000

A(D2-D4) 1,860,000

A(D4-D1) 2,200,000

12.3% reject

20.5% accept

\

D1 10,000,000 > Base Alternative
~/
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D3 D2 D4 D1
14,820,000 14,060,000 12,200,000 10,000,000 o oY) lafia)
1,480,000 1,690,000 2,210,000 2,900,000 4 giud) culadiy
5 5 5 5 (B ganall pandl

1,000,000 38 gudd) Aadl)

2,560,000 1,400,000 1,400,000

A(D3-D4) 2,620,000

20.4% accept

A(D4-D1) 2,200,000

20.5% accept

D1 10,000,000

\

>' Base Alternative
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