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Direct Material s yilwll algall v/

(i A Jgdl Jisal) HeaY) @ Direct Labor zyalll Akl v/

Sladl = (ilyea — (uals : Over Head Cost : Indirect Cost o yilu sl callsall v/

:(Classification of Costs) «adisil) eyl 3.2

Direct a& Indirect (Overhead) Costs )il je 5 opilu Calls v/

axa it aa puii Variable oyaie @ Fixed & Variable Costs  ojusiay 4l Callss v/

LYy chlagy! Jie 761 e acas Y Fixed ayliy 7l

t AT cadlss dilia L
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A 4aalal) Gl glsl aaa 3 dliacads Jlae 8 g spde sl caaly

:(Break Even Point) Jalail) akis 3.3

- Jalal) Ak sl L CadlSall Bals (e il )laal

Ll Glxilall e Total Cost TC 4l Cadlsall (gyluin Laxie Jalanl) ddags Eaaad
Total Revenue TR

oylasilly o)l G Alleie

TC = FC + VC (X) , TR=R (X)
: aleil) Akt xie
TC (x) = TR (X)
R x = FC + VC (X)
(R-VC)x=FC
Q=x=(FC/(R-VC))

FC: Fixed Cost
V/C: Variable Cost

R: Price / Unit

Q: x: Quantity
. QB ol Adais raia sy oliaf (3.1) J<all
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Revenue / Cost

Loss

TR

‘;u.l.'\h Al C'_I\J.sa\AA $)SJA

o

/ Te

vC

TC

Jre

v

Quantity

Break Even Point

QB el ki (3.1) J<&

aetinail) lileal R0 CadlSall gy oliaf (3.2) U<l

Direct, Indirect, and Overhead Costs

Direct material

|

Conversion

costs

Direct labour

+ r'y
Prime costs

|

Indirect material

Indirect labour

Fixed and

T Cost of goods

Factory  manufactured
overhead

costs

miscellaneous i
Sell; General and
Sellin e :
, g administrative
price

|

Selling

Cost of
goods sold

l

Profit

Ly 5ydlia s (Bpdloa LS (3.2) <4

(Direct, Indirect and Overhead Costs)
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At el a5 g 4 S gl OIS 1)L ARSW el Alleal] 4 15 olsall 4
5355 1000 Z1) &5 13 5Ll 5 ol ol 5 dolal)

TR ‘
o

/ e

Loss

Revenue / Cost

Q

X Quantity
s daladl) Ak wie

TR=TC
Rx = FC + VC(X), 5 x =300 + (2.5) x, x =300/ (5 — 2.5) = 200 Units
At x = 1000 Units: Profit or Loss=TR - TC
=5 x 1000 - (300 + (3.5 x 1000) = 5000 — 3800 = 1200
+Ve: Profit, -Ve: Loss

) ) oSa Jala) Ak iy

(o 4l ) e 5305 6 TR Al (e 50y v/
(dsas) FC anlil) Cadlsall dad Qs v/
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ke

:dall
T.R(x)=T.C(x)=f.c+v.c(x)

$5.x =300+ (2.5+1).x

300 300

535 15  200unt

from which x =

profitorloss =T.R(x) — T.C(x)
profitorloss =5 X 1000 — (300 + 3.5 X 1000)
= 5000 —3500= 1500

tGpb SO Y] S Y 1y k) syea Jaladll dad O o Juais dale

Byt A gt Aslins 0209 ol ja 30L) ey Mg r TLR(X) 4ASH clxiladl Ally Jae 3005 .1
il By sa B

el GlSa Augaaall o Glal) alaae g 0 Al CallSl) dad ol 2

Agall CadlSs Sl b (urigall 50 Hamjd a1y 1 5pial) CallSll Alls T (Jao ulis .3

ganyll Gaeat) Allells
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:(3) JEa

alee e ASY Jobeal) ddazy Julas

¢

TC'- E

reo

o)

i j -
9 fe

Fy = fixed cost for process 1

F; = fixed cost for process 2

V) = variable costs for process 1 at quantity Q,

V= variable costs for process

Qs = Break even quantity

Ts = Total cost of manufacture at quantity Qp

(4.2) Jsa

:(4) Jua

Cral Ll aadns A0 Sk o (turret lathe) dosys 2aShe dauls Leall oKa e

L)
£3.00
15.00
0.025

0.10£/h

2min

0.4£/h

bl Cilasled) o Tacine Q5 Jalaill 408

ey
£ 3.00 Glarall Callss -@
- LSl Cadlss -b
0.025 (cost/component) s JSI dsall Caiss ~C
0.25 £/h el s
4 min (cycle time/component) sass ) 5y50 a3 €
0.40 £/h (setting up labor cost) Akl juas cadlss -
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9h

1000%
of (d)

2h

(a2t Ja) il jualaa 3 She

(setting up time) seail) oy 79

300% of  machine overheads (setting operating) s callss -N

(d)

(Rl Lislall) (1) Adaad)

Uleall Juinl) Cal\Ss e 300% = (overheads) 3@l Callall . 1

300
£/h=—— X 0.25/h = 0.75

100

el CadlSs + Clanall CadlSs = 4,8l Cadlsal) 2

fixed cost = tooling cost + setting up cost

= 3.00£+ 1 X (0.4+ 0.75)

=3.00+1.15=4.15£

(variable cost/ component) zi J<I 3l callall L3

= labor cost + material cost + overheads

5
= ({].25 % ﬁ) + 0.025+ (

0.75 x —

5
60

1 13
=—+0.025 = ——£/component

12 120

13 1
variable cost for 1000 units = — X 1000 = 108§£

120

: (AY) Aisiall) (2) Ldend)
3l Callsall . ]

wnnxmh—wnﬁh
100 A/h=1.00£/

Al Callsal) .2

fixed cost = tooling cost + cam cost + setting up cost
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=3.00+15+8(040+1

=3+4+15+115=292¢F

iiie i JSU Byuaiall Cadisal) .3

1 1 13
= (D.l X ﬁ) + 0.025 + (1.{]{] X @) = ﬁﬁfcomponent

13 1
1abl t for 1000 units = — X 1000 = 43 £
variable cost for uni 300 3

- Qp 2l Ko 4y Jalatll Aty Jinie any canlin auy ebita (Say
l..,d,ghi

(2) Anyhally (1) Akyhll 30 AL L (gl ) Aol o Joleil) 3k

T.C(1) =T.C(2)

T.C(1) = fixed cost(1)+ variable cost(1)

=415+ 13
= 4. 120.1?

T.C(2) = fixed cost(2)+ variable cost(2)

13
13 13
13 13
13 13

fromwhich x = 387 unit at break even point
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S Qg = 387 units
Pk dalee (gl 3an5 200 Lealis) aal) 2aSl) cilS 13

T.Cpo00y = fixed cost + variable cost

13
T.C 1)=4.15+—.
at?ﬂﬂ( ) 120 X

13
=415+ 120 X 200=4.258£F

13
T.C 2)=292+—.
atzﬂu( ) 300 X

13
=292+ 300 X 200=37.867 £

(1) 3l joss 4o

DB iyl (ol sasy 700 Lealisl alyall S S 1Y)

13
T.Car 700(1) = 415+ =5 X 700 = 79.983 £

13
T.Cat 700(2) =292+ 355X 700 = 59.533 £

(2) Bl s ade
:(5) Jta

san5 1000 z ) (13 Juas Ll A, B sl Ll

B 4iSk A Sk
29.2 4.15 et + Clane + 4 s
0.044 0.11 sanl) o ) CadlSs
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A

Q
200 380 1000 Quantity

Geometrically:

A: 4.15 + 0.11 (X) = TCA,

B: 29.2 +0.044 (x) = TCB
Analytically

Breakeven Point:

TCA=TCB

415+ 0.11 (x) =29.2 +0.044 (x)
0.066(x) = 25.05, x = 379.5 say 380 Units
A: 4.15 + 0.11 (380) = 45.95

B: 29.2 +0.044 (380) = 45.05

If x =100 Units

A: 415+ 0.11 (1000) = 114.15
B: 29.2 +0.044 (1000) = 73.2
Choose B which has LESS COST

If x =200 Units
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A: 4.15 + 0.11 (200) = 26.15
B: 29.2 +0.044 (200) = 38
Choose A which has less cost
:(6) Jta

Y Llee 8 labail SSY) 4Ll sl

B A
130 100 Parts / hr z V) Jaes
6 hr/ day 7 hr / day Z G o8 il e Ll
10 % 3% callil) A

OiSla) (e 8Y Jseinll 2S5 ¢ § 12 gL annbadl adadll ¢ saalll 4xdadll § 6 olsall A0S
dclal 485 4l cadlall cacldl 38 15

asall (b ) ol (a3 las rSlall (4 1
. (Breakeven) A m S asiye B ol caltal) v o W2
Profit/ day = =R/ day — C / day
= (Production rate) (Production hours) (12 / parts) X [1 — (% rejected / 100)]
- (Production rate) (Production hours) (6 / Parts)
- (Production in hours) [(15 / hour) + (5 / hours)]
A = (100) (7) (12) (1 — 0.03) — (100) (7) (6) - (7) (15 — 5) = 3808 / day
B = (130) (6) (12) (1 —0.10) — (130) (6) (6) — (6) (5 + 5) = 3624 / day
To maximize profit, choose A
3808 = (130) (6) (12) (1 — X) — (130) (6) (6) — (6) (15 +5)

X=0.08
31
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(a2t Ja) il jualaa 3 She

The % of parts rejected for machine B can be no higher than 8 % for it to be

as profitable as A.

Which of the following is fixed or variable cost?

>

>

v VvV VvV 'V

A\

Raw material

Direct labor
Depreciation

Suppliers

Utilities

Properly taxes

Interest on borrowed money
Administrative salaries
Payroll taxes
Insurances

Clerical salaries

Rent

32
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bl Juadl)
298l Aiajl) dasdl
(Time Value of Money)
el Juadl) Cilaaf
3l Jare 5 250l aiajll Al e il -
Al ol glsl paas -
oAl was bha 5 Sl fae dpra -
:(Examples) i 4.1
ragiill A8 gl) Aagdl) :(1) Jlia
O 3lla $1000 eladach o a5l L JLall 3)la) (8 Alle 3y1ke @l gl LY liyial culé
oY $1000 I e Jsanl) b e p b lgie dle Jiat Cisus OV (e ple 32al el
rgstat $X il 1Y) (V) (e ale aey X4

$10000 .4 $2000 .3 $1100 .2 $1000 .1

Y e ale 220 $1000 D) Juas G Casas . 1

Y e ale 20 $1100 D) Juais () Cagas .2

V) O ple 32 $2000 i) Jumy Cages .3

Y e ale 220 $10000 D) Juads Cagas 4

Y1 $1000 3ad (55l ¥ V) (sa ple 20 $1000 of asal a5f 1Y) A 8 o) -
Y1 81000 3ad o Ji V) (e ple 20 $1100 o el Al Al & ) —

Y1 81000 e ST giad (V) 50 $2000 of el 2E ) & Cad) -
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(Y1 81000 oo Aol eiad (V) (e ple 3 $10000 o diel &G sl & ) =
1958110 4B 61} Aandll :(2) Jha

ol oybal oo (385 JKE gy bl Jsaal)

End of year C.F (Cash flow) A-B (Difference)
(EQY) (1) A B
0 -100,000 -100,000 0
1 +70,000 +10,000 +60,000
2 +50,000 +30,000 20,000
3 +30,000 50,000 -20,000
4 +10,000 +70,000 -60,000

(s 4 524 $100,000 e 4 el (LAl S -

avenaill laad auai) L (g)liiinl udigs 8y A28 Caralsal) Jlae (8 sl A LLall -
caslal) Ao g

L) e de sane Aaulg (oY) Jlae W B sl -

Maaaal lasl dajis Leghisad 2 opyldll DS -

saall Aled imy )lal) DS (ol Clsin 4 Ales 3 $160000 Gad dany ()Ll DS -
.$160000

¢ Jadi Legdl

i) dad agiill o) el (o axi al s B Lall capal 1)

Tl

) 3lgs 3 860000 e ST sile L GsS Cagas A5V Al Bl 3 $60000 Gy .1

A
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Al Algs 8 s Lae ST e Ll (S g Al A5l Ales 3 $20000 B4 .2
LA

:astill 48 g1 Lokl 1(3) Jlia

D , C sl
(+) $.2000 $3foo @foo
i | I
O P e
’
$600p
(C) uad
$5Tmo @fvﬂ $5f®
E o T T o e
f 4 2 = 4 & g g
$600)

(D) sl

DAl e A J38 (C) Llal) 8 alis clmdal) Jad (peabiia opylall (goml) gasl) Ja -
$6000 4iad Lo Ll iy 5)ball <5 (D)
Sliai Lagal LY (o)l aal Jlad of lla 13 -

a3 e e il (31 83000 2 oY (D) ce (C) sl Joais aslills 005 g -

ole
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Gl Bysaars a3l s re e Lgiad any 288 Jlsa) of slad) adly 3 23 alsdall (pe
ol i .(Opportunities) HLenu) gayd ¢y 8 Candly Jlse) Al 2p0a3 3 55 03]
2y iy Il ey 3apail Al alse V) Dla leind ia i lgalial = 250 $1000
A i) sla CBAY dai leelaly fESY) i ) (glénad Lalis ) Jae (5] DA e
ol Aad ) ) sa (Gadl) /dilad) aae) Led Ly Ko

Walae) ol Adbide Chyjbiaay e allahi ApabaiBy) ayliall (e layaS dannigl) aliall ()
Jady o)l seaie o Lays Sliass LDl 2ie claile s clals Leie i Lebindn s ladui,
LA 3Latly Lealyl s st A el 3 5Lae¥) 8 3AY1 e 2l apliall o3a 8 Ll
Lesla

:(Rate of Interest) 3l Jiua 4.2

Al 2aill 5 P (Present Value) adladl asadll 5 il a3l IS 1)

. F (Future Value)
F=P+I,

Juai 5 N clpd e 3P 8ally 4y 4aSljie odild ¢ AN o8 AP 48 3ol |y
A PR T F iy 49 (550 0230
el 8 askad 4lla | 2 Simple Interest Jaww x5 -1
lh=Pin,F,=P+Pin,Fn=P (1 +1in)
F 8 o0 JaS |, s : Compound Interest Sy ) 22

lLh=Pi,Fha=P,Fo=P, Ih=1Fq

oY A AP Py el D Ay,
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R (o - (e =

n=P+1,,Fh=P+iF,4,F,_1=P
n=1F, 1=F=P
n=2Fi=P+iP=P(1+)
n=3,F,=PL+)+P(1+)i=P(1+i)

N=4,F3=P (1L +i)2+P (1 +i)2i=P (1 +i)? (1 +i) = P (1 +i)3

Fr=P (1 +i)"
:(Types of Cash Flows) 4.ail) s ¢ s 4.3
:(Single Sum of Money) (sa& goana .1
F=7
Ol 1 D eeeereeeeeeeeeean n -1 I Years (Period)
Single Sum
P

F=P@+)",F=P(F/Pi,n)
(1 +i)", (F/ P i, n): Single Sum Future Worth Factor
S & sanal aliiinall dasdll Jalas
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R (o - (e =

:(4) Jua
Lad 2 Lol e v Lsi 250 12% 3356 Jaeas ;Y5 1000 4iad (i Olticd Ladid

A dgall daws oS ¢ ilgin

F

i=12 %

F=P (F/Pi,n)=1000 (F/P 12%, 5) = 1000 (1.7623) = 1762.3 $

0 1 D edesssssssssssesss.. n-1 n Years (Period)

Single Sum

T
1
N

P=F(L+i) ', F=P(FPin)

(S g ganal Adlal) Aol Jalea
(L+i)"1 (F/P i, n): Single Sum Present Worth Factor

(53 g ganal dlal) Gadll Jalaa
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:(5) Jua

gy a0V e st )l 30l s clea (310000 § ple pen & i S 1Y
O il a5 oS ¢ Lgin S50 5336 J2eaC 9% il

F = 10000

i=9 % T
Ol 1 2 3 4 5

P

P =F (F/P i, n) = 10000 (P/F 9%, 4) = 10000 (0.7084) = 7084 $

: (Series of Cash Flow) dsail) cilail) cpa ddeds .2

T
Il
N

P=A; (1+)1-A(1-D)2+As(1+)%% ... -Aa(1+i)- D+ A (1 +0)

pP= Zﬂtil +i)t, P= Zﬂt(P!R Ln),
i=1 i=1
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F=A, (L+)" O+ AL +)" T+ Ay(d +i)" 2 Az(L+i)" 3+ ...
+ An (L +)O-O-D) 4+ AL+ )0
F=Ao (1+)" +A(1+)" T+ AL +)" 2 - Ag(L+i)" 3% ......

+An_1(1 +i) + A,
F=) 4(+0", F=) AF/Pin),
i=1 i=1
P = Zﬂtil +i1)7F (1), F=PA+D™ (2)
i=1
Substitute P from (1) in (2):
F—(1+0)n Zat (1+10)¢ = Zat A+ D)t (1+ )" = Zﬂt (140t
=1 =1 =1

:(6) Ja

55 <150 JaaeS 6% 536 Jore addind L oLl Asa gl Aol i) cpe Al el

» Abidiaaly Adlall @l Caal
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F=2?

200 T 200

T 3
0 1 2 4 5 6 7 8
i= 6%
300
pP="

P = 300 (P/F 6%, 1) — 300 (P/F 6%, 3) + 200 (P/F 6%, 4) + 400 (P/F 6%, 6)
+ 200 (P/F 6%, 8)
P = 300 (0.9434) — 300 (0.8396) + 200 (0.7921)
+ 400 (7050) + 200 (0.6274) = 597.04
F =300 (F/P 6%, 7) — 300 (F/P 6%, 5) + 200 (F/P 6%, 4) + 400 (F/P 6%, 2)
+ 200 (F/P 6%, 0)
F = 300 (1.5036) — 300 (1.3382) + 200 (1.2625)
+ 400 (1.236) + 200 = 996.52
F =P (F/P i%, n) = 597.04 (F/P 6%, 8) = 597.04 (1.5036) = 897.71
P = F (P/F i%, n) = 996052 (P/F 6%, 8) = 996.52 (0.5919) = 589.80
:(Uniform Series of Cash Flow) (dakiiall) 4y gludall 4aaaill ciladil) ddeda .3
ol ea g LS Aggluie Apail) il JS (06 Ladie Gaaas
A A A A
111 !
2 3 -

(0] 1 2 3 iieieeeseseeeaaaa. n

5 b—Pp 3

1

T
Il
N
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F= ZA A+ P=A[(L+D"—1)/i(1+D"],P = A(P/A,i%,n)

[((A+D)"=21)/i(d +D"], (P/A 1%, n) : Uniform Series Present Value Factor

o)) i) e Aabiiie Aledid AdAN Aad) Jaleay Gy
:(7) Jha

dady S ¢ ilady dad b daay o ) Gl (8 Jll (e gae plal (8 e gy (il
30 il aasg . glal) (e Baaly Aiw 3 (JY) Axddl) e IS 13 L 2000 $ g5bes

coaddll 138 g ag o ¢ L 3550 12% lalaie

A = 2000/ year

A A A A
1 2 3 4
=12%

01 b >

P="
P=A (P/A 12%, 5) = 2000 (P/A 12%, 5) = 2000 (3.6048) = 7209.6
F=A (F/A 12%, 5) = 2000 (F/A 12%, 5) = 2000 (6.3528) = 12705.6
:(8) Jlia

. P 3\.4.}5 A_Luaai aUJi L'éﬁ.lm

E A = 2000/year
T A A A A A
(0] 1 2 3 4 5 6 7
i=12%
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R (o - (e =

P = A (PIA 12%, 5) (P/F 12%, 2) = 2000 (3.6048) (0.7972) = 5747.49
F =P (F/P 12%, 5) = 5747.49 (1.7623) = 10128.5

F = A (F/A 12%, 4) = 2000 (4.7793) = 9558.6

A=P[HQ+D)") /(1 +D)"-1)],A=P (A/Pi%n)
[ +)M /(@ +)"—1)], (A/P 1% n): (Capital Recovery Factor)
Jl () salariad Jalaa
:(9) Jua
Cobal)l s dm Y s ca
A=?
EENERRNEE
1 10

0
i=15%

P = 10000

A =P (AP i%, n) = 10000 (A/p 15%, 10) = 10000 (0.1993) = 1993/ year
:(10) Jba

3

— >
> 5
3
> >
— >
> >
> >
N >

0 1 2
* i=15%
P

2=7
P = 10000
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R (o - (e =

P, = P (F/P i%, n) = 10000 (F/P 15%, 2) = 10000 (1.3225) = 13225
A =P, (A/P 1%, n) = 13225 (A/P 15%, 10) = 13225 (0.1993) = 2635.74 / year
¢ Lad
F=A[((QX+)"-1)/i],F=A(FIAi%,n)
[((A+D)"—=2) /1], (F/A 1%, n): (Uniform Series Future Worth Factor)
Lalitia Abeded aubiiecal) dasdl) Jalas

:(11) JEa

F = 150000

?

35

N o

i=8%

A =F (AJF i%, n) = 150000 (A/F 8%, 35) = 150000 (0.0058) = 870 / year

:(12) JEa

F = 150000

1 *30
Ty v

.
1000 1=8% 1000

F=A (F/A 8%, 30) = 1000 (113.2832) = 113283.2
P=A (P/A 8%, 30) = 1000 (11.2578) = 11257.8

P = F (P/F 8%, 30) = 113283.2 (10.0627) = 113283.86
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¢ L

A=F[i/((Q+)"-1)],A=F(AFi%,n)
[i/((1+)"-1)], (A/F i%, n): (Reduced Capital Factor) (milidl JWdl (ufy Jalaa
: (Gradient Series Cash Flows) 4ajiall 4uaail) clida) dlala .4
ST a3 Y ) (eomll 3l Aad ()5S Ladie haat A jiall Fpail) i) Al
oo Jb M el @) 06 Laxie o G ggslad A3 Aagy dian (52 (g3 (38l (4

- G gslud Al daly diun S ol sal)

(@)
o 2
£ +
+ —
- <
<
(@)
AN
+
Q@ 4
H <
— <C
<
0
1 2 3 n-1 n
P=P1+P2

P=G[1-@+ni)@X+)"M/i]=P (PIGi%,n)
[(1— (1 +ni) (1 +))™) /1] = (PIG 1%, n): (Gradient Series Present Worth Factor)
Ao e Al A0 Aadl) Jeleas Cayag
A =G [(2/1) — (n/i) (AIF i%, n)] = G (A/G i%, n)

[(1/1) — (n/i) (AJF 1%, n)] = (A/G 1%, n): (Gradient to Uniform Series

Conversion Factor)
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o pliie (380 ) = )oiall ) Jigad Jaleay Cayaag
F =G (P/G i%, n) (F/P i%, n),
P, = Uniform Series = A; (P/A 1%, n)
P, = Gradient Series = G (P/G 1%, n)
P=Pi+P,=A1 (PIAi%,n) + G (P/G i%, n)
A=A +G (A/Gi%,n)
:(13) Jba
1) AaSlll e o ) Sl 5 DA 1000 $/year e 25 e LSl dlaal) 23
Gl Lsin 1850 8% oy)ake 32306 Jams slaaiuls . 3000 § 2l 8 Aleal) 24 il

Alal) Cadlsal 25l<a AAl) Aol

0 1 2 3 4 5 0 1 2 3 4 5 o 1 4 5

RN

2000
3000 3000 3000

4000 4000
5000

6000 \ \

o000 P1

P. = Ay (PIA i%, n) = 3000 (P/A 8%, 5) = 3000 (3.9927) = 11978.1
P, = G (P/G i%, n) = 1000 (P/G 8%, 5) = 1000 (7.3724) = 7372.4
P=P,+P,=11978.1 + 7372.4 = 19350.5

A=Al + G (A/G i%, n) = 3000 + 1000 (A/G 8%, 5)

= 3000 + 1000 (1.846.5) = 4846.5 / year
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F=P (F/P 8%, 5) = 19350 (1.4693) = 28431.69

F=A(F/A8%,5)=4846.5 (5.8666) = 28432.48
:(14) Jba

sl Jiae BL Lo © sl Ailgs 5 R8I Aliinall dadll Cal olial sriasall (g0l 7yl

. 13)4.» :\_:S)A 8%
800
700
600
500 400
400 800 300
o 1 2 3 4 5 0 1 2 3 4 5 o 1 2 3 4 5

i=8%

A=A; -G (A/Gi%, n) =800 — 100 (A/G 8%, 5)
=800 - 100 (1.8465) = 615.35 / year

F = A (F/A 8%, 5) = 615.35 (5.8666) = 3610.01
P = A (P/A 8%, 5) = 615.35 (3.9927) = 2456.91

P =F (P/F 8%, 5) = 3610.01 (0.6804) = 2456.25

:(Cash Flow Summary) 4saail) ciladail) (eils 4.4
v (1 +D)", (F/Pi,n): Single Sum Future Worth Factor
(3% £ sanal 4plsfisdl) Lol Jalas
v (1 +i)n-1, (F/Pi,n): Single Sum Present Worth Factor
S ¢ ganal dillal) dadl) Jalaa

v [((A +)n-121) /i(1 +i)n], (P/A i%, n) : Uniform Series Present Value
Factor Taliiie Aleabid A Aadl Jalae
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v [(@i(1 +D)n) / ((1 +i)n - 1)], (A/P i% n): Capital Recovery Factor
JW) Ll saleind Jalaa
v [((L+Dn-121)/i], (F/A i%, n): Uniform Series Future Worth Factor
Aadanig Al addiiad) Aadll Jalas
v [i/((1+i)n-1)], (A/Fi%, n): Reduced Capital Factor
adliiall JW () Jalae

v [(A - (1 +ni) (1 +i)-n) / i] = (P/G i%, n): Gradient Series Present Worth

Factor
dspdie olaby Aaded Zdlal) dad) Jales
v [(@h) — (n/i) (AIF i%, n)] = (A/G i%, n): Gradient to Uniform Series

Conversion Factor

pliia (380 ) =il (g8l (Jgat Jalas

Ol 1 D eeieneeeeeea. n -1 n Years (Period)
Single Sum
P

.................... n-1 n Years (Period)

o]
i
N

Single Sum
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5=—Pp

Al
AL+G
AL+2G

PR
)
N
W

P=P1+P2

(ng.lu al Gyl & ¢ g ct}p.u\ ‘(’ﬁ) Ll P clya

(&)
= 2
= -+
+ ~—
— <C
T

Nn-1 [g]

Nominal au¥l ol Jaxa

Al Ll A ) @ Effective adll o)l Jaes

ler = (L+ (/M) =1, i=r/m, i = (L +)" =1, ies = (F/Pr/m,m) -1

ey mpll Jaee, M: 2ol 8oadll lShe B Al 8 onall GliSie (& eyl Jone

lorr ¢ Aduall (8 A=dl) gl Jana

Example: 1000 borrowed 8% compounded quarterly, 2% / 3 months

F =P (F/P 2%, 4) =P (1 +i)" = 1000 (1 + 0.02)*

= 1000 (1.0924) = 1082.4
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F =P (F/P 8.24%, 1) = 1000 (1.0824) = 1084.4 ,8% / nominal, 8.24 effective
annual

8% compounded semiannually

ieff = (1 + 0.04)2 -1 = (F/P 4%, 2) — 1 = 0.0816

18% compounded monthly

iefr = (1 + 0.015)12— 1 = (F/P 1.5%, 12) — 1 = 0.1956
:(Equivalence) 3\l 4.5
toag Al Ll habd
Al 8% 9 ol 4xia 10000 s)lae (g aaus ks
P YINC PRSI I PP O, -\ P P WP [P . S0 BRI S EX B

ol Algd 8 saals 4xdaS Al LY JW )

A=7

P854 4 44

o
i=9%

P = 10000

— >
L » >
— > —p |

[
o

A =1=Pi=10000 (0.09) =900
A=A+ 11,=900 + 10000 = 10900

o (285 .2 caallat iyl o) Ol (afy s 1 sagll) ddasl) L
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Jua el | a yall dese Al s 21 AlaB) Gl palae 3 Sie
R (o - (e =

1900

1810
A 1720

1630
A 1540

1450
1360

1270
1180
T 1090
A
8 9 10

o 1 2 3 4 5 6 7

A =1000 i=9%
F; = 10000 (1.0900) = 10900, A; = 1000 + 900 = 1900,
P =10900 — 1900 = 9000
F, =9000 (1.0900) = 9810, A, = 1000 + 810 = 1810
P =9810 - 1810 = 8000

F3; = 8000 (1.0900) = 8720, A; = 1000 + 720 = 1720

F10 = 1000 (1.0900) = 1090, Az = 1000 + 90 = 1090
P=1090-1090=0
o dl) ile e g sana allin) L2 ¢ Aaliiie dyhay Jlad) (fy alis L] 4l ddasl) LI

JW) G

A=7
A A

b A b hahged

0}
i=9%

P = 10000

Sl >

A =P (A/P i%, n) = 10000 (A/P 9%, 10) = 10000 (0.1558) = 1558
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ol ahy i@ Y2 ¢ JW Gl S pdy i@ VLT el Al LIV

oY1 Al Algs 8 et g b)) Ol () pda 1y 3

-

P = 10000

i=9%

E
10

F =P (F/P i%, n) = 10000 (F/P 9%, 10) = 10000 (2.3674) = 23674

Year Capital I I Il v

0 10000

1 900 1900 1558

2 900 1810 1588

3 900 1720 1588

4 900 1630 1588

5 900 1540 1588

6 900 1450 1588

7 900 1360 1588

8 900 1270 1588

9 900 1180 1588

10 10000 1090 1588 23670
Total 10000 19000 14950 15580 23670

lalss oMef cile ginall cilillgie S galsal)
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) 3l silal) Jull il [ damdall | clliedd) Jul adadl)
Adaiodll Jieliadl | il | axdal ae
axdal)
0 900 10900 900 10000
1 900 10900 900 10000
2 900 10900 900 10000
3 900 10900 900 10000
4 900 10900 900 10000
5 900 10900 900 10000 | 4alasd)
6 900 10900 900 10000
7 900 10900 900 10000
8 900 10900 900 10000
9 900 10900 900 10000
10 900 10900 10900 0
0 10000
1 900 10900 1900 9000
2 810 9810 1810 8000
3 720 8720 1720 7000
4 630 7630 1630 6000
5 540 6540 1540 5000
6 450 5450 1450 4000
7 360 4360 1360 3000 ] bl
8 270 3270 1270 2000
9 180 2180 1180 1000
10 90 1090 1090 0
FER R si\all Jull i) [ daxaall | cllied) Jul adadl|
Aaioall Jieliiaall | Ll il | 4xdal ae
4243l
0 10000.0
1 900.0 1900.0 1558.2 9341.8
2 840.8 10182.6 1558.2 8624.4
3 776.2 9400.6 1558.2 7842.4
4 705.8 8548.2 1558.2 6990.0
5 629.1 7619.1 1558.2 6060.9 ] 4laad)
6 545.5 6606.4 1558.2 5048.2
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7 454.3 5502.5 1558.2 3944.3
8 355.0 4299.3 1558.2 2.741.1

9 246.7 2987.8 1558.2 1429.6

10 128.7 1557.3 1558.2 0.1

0 10000.0

1 900.0 10900.0 0.0 10900.0

2 981.0 11881.0 0.0 11881.0

3 1069.3 12950.3 0.0 12950.3

4 1165.5 14115.8 0.0 14115.8

5 1270.4 15386.2 0.0 15386.2 [V sl
6 1384.8 16771.0 0.0 16771.0

7 1509.4 18280.4 0.0 18280.4

8 1645.2 19925.6 0.0 19.925.6

9 1793.3 21718.9 0.0 21718.9

10 1954.7 23673.6 | 23673.6 0.0
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owaldd) Larll
e £ pia anudl
(Evaluating Single Project)
:owaldd) Jadl) il
2als g5 phal aill ehal -
:(Evaluation Procedures) andill cijgha 5.1
- Prepare Cash Flow
- Determine MARR (i%): Minimum Attractive Rate of return
(el 5 (gyrall 2lal) Jaxa
- Determine Time Horizon eV &Y
:(Evaluation Approach) augill @,k 5.2
1. Present Worth PW: if PW (i = MARR) > 0 the project is economically
justified
2. Future Worth FW: if FW (i = MARR) > 0 the project is economically
justified
3. Annual Worth AW: if AW (i = MARR) > 0 the project is economically
justified
4. Internal Rate of Return IRR: if IRR > MARR the project is
economically justified
iat PW =0, i=[(PWimin /! (PWimin + PWimax)) (imax — imin)] + imin
5. Benefit Cost Ratio BCR/ Saving Investment Ratio SIR:
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[(PW (i = MARR)cp) / (PW (i = MARR)(cr)] > 1
The project is economically justified
6. Payback Period PBP: R > C, at (i = MARR) = 0, Number of years

7. Capitalized Worth CW: CW = A /i, maximum CW att = o

:Jla
Year
0 -50000
1 20000
2 20000
3 20000
4 20000
5 20000

1=15%

A = 20000 / year

tftts

(0] 1 2 3 4 5
i=15%

50000
PW (15%) = -50000 + 20000 (P/A 15%, 5)
= -50000 + 20000 (3.3522) = 17044 > 0 OK
FW (15%) = - 50000 (F/P 15%, 5) + 20000 (F/A 15%, 5)
= 34278 > 0 OK

AW (15%) = - 50000 (A/P 15%, 5) + 20000 = 5085 / year > 0 OK
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BCR/ SIR = [(20000 (P/A 15%, 5)) / 50000]
=67044/50000=1.3>10K

PBP R; > C;, 20000 + 20000 + 20000 = 60000 > 50000, t = 3 years
CW = A/i=[-50000 (A/P 15%, 5) + 20000] / 0.15 = 5085 / 0.15

=33900 >0 OK

PW

IRR: PW (15%) = 17044

PW (20%) = -50000 +20000(P/A 20%, 5)

-50000 + 20000 (2.9906) = -50000 +59812 = 9812
i = [17044 / (17044 + 9812)] (0.20 — 0.15) + 0.15

=18.17% > 15% MARR OK
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udlad) add)
LAY 45 )lea
(Comparison of Alternatives)
:pudbead) Jual) Cilaa
Chlad) G 4plal Gyl ) -
:(Comparison Procedures) 4ijaa) cijshi 6.1
Definition of Alternatives <hLall mass 5 Caiges .1
Definition of Planning Horizons )l 3Y) aaad 5 Canyas .2
Prepare Cash Flow for all Alternatives i (<1 4l calsasl saci .3
Gl (S i) Jane paa .4

Determine of Minimum Attractive Rate of Return (MARR)
Jabaall b alasinly clylal) 45)lae .5

Comparison of Alternatives using Analysis Methods

Additional Analysis — Sensitivity & Risk Analysis 4dlay) ool .6

Select Optimum Alternative JwY) Joll jlas) .7

: (Sensitivity Analysis) dsuluall Julas

a8l Jaee o Planning Horizon el a8 pescy JiY) Lal) e clyusnll
. MARR (sjaall

: (Risk Analysis) 3alaall Jalas

Simulation 3Klsall i Probability & Statistics <V WiaY! 5 slasyl Jax
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alaall julee 5 252l 4ie)l el aladid -
Technically Feasible G 2dll culall -
: (Alternatives) cpbal) yaas
Ohall Alasy Bl Alternative [ Lal)
Gila el (e 0sS0 ahlall ¢ 5l 058 ol Jaing Leie 2al) 2 Proposal ¢ il
(1) hlad) e 2™ aed Gl gl e M
oba e DO nothing
Contingent 4y <lba 5 Mutually Exclusive  asline cilyba

m = 3 so Alternatives are 23 =8
Iyl b mamse LS Lgie hld 8 (03585 (S G C 5 B ¢ A cila it 08 D 38
2Ll (6.1)

Glagifall (e GhLall 3aa% (6.1) Jgaa

v il Sila 8l Jead)

Al B|C

Do nothing Jka sl Juisl Y| 0 | 0| 0 | 1
0
0

Lid C )8y Js8 0|1

L B #) 8yl J g8

2
0] 3
LaA- @Y s 1] 00| 4
La&C B dYIdsd| 0| 1 [ 1] 5
6
7
8

L A Czlaydsd| 1] 0 | 1
Ld A By dsd| 1 | 1]0
Sla e Jed [ 1 | 1 | 1
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Jud larls aim all dese dalud sl

(a2t Ja) il jualaa 3 She

EOY A B C

0 -2000 -30000 -50000

1 -4000 4000 -5000

2 2000 6000 10000

3 8000 8000 25000

4 14000 10000 45000

5 25000 20000 10000

<daadla A4l il yi8al) DAl

A|B|C

v 0 0] 010 0
v 50000 | O | O | 1 1
X 30000 | O | 1 | O 2
X 80000 | O | 1 | 1 3
v 20000 | 1 | O | O 4
X 70000 | 1 | O | 1 5
v 50000 | 1 | 1|0 6
X 100000 | 1 | 1 | 1 7

<Uaada A4l Gl yi8al) DAl

A|B|C

v 0 0] 010 0
v 50000 | O | O | 1 1
v 20000 | 1 | O | O 2
v 50000 | 1 | 1| O 3
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NS b dpaal) ) Jaals Ll

(a2t Ja) il jualaa 3 She

EOQY Ao Aq A As
0 0 -50000 | -20000 | -50000
1 0 -5000 -4000 0
2 0 10000 2000 8000
3 0 25000 8000 16000
4 0 45000 14000 | 24000
5 0 10000 25000 | 45000

: (Time Horizon) a3 &) 6.2

Joill jee Cad ¢ hLAl A5jlad (galai®y) ol Ay hhall diajl) 3554l Jgha
(Depreciation Life) Syl sl (Working Life)

PVl s el )

3,56 is30 (T) dawsd) jisiall Caeliadl .1

Salvage or Book value for5& 6, 3 T, ) il Jif .2

6 TL ) a8l Jshl .3

Shdie e ey G e Rl bl DA (gl lud) e (6.2) Jsaal

ghuia g ey @1 g Adlite L EDUL (gaEil) jlwal (6.2) Jgoa

EQOY | Revenues Cost NCF Salvage Value
T Ry Ci Rt - Cq
Alternative (1)
0 0
1-3 27500 23000 4500 0
Alternative (2)
0 75000 - 75000 75000
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1 27500 7500 20000 55000
2 32500 7500 25000 40000
3 37500 7500 30000 25000
4 42500 7500 35000 10000
5 47500 7500 40000 0
Alternative (3)
0 50000 - 50000 50000
1 30000 10000 20000 35000
2 30000 10000 20000 25000
3 30000 10000 20000 15000
4 30000 10000 20000 5000
5 30000 10000 20000 0
6 30000 10000 20000 0

A(T) ey 38 e SV Lol i) Hlse sy oLl (6.3) Jsaal

(T) ) @ (e ASY Loaiil) clibail) jlesa (6.3) Jgaa

EOQY Net Cash Flow
t At Axt Ast
T =30 years

0 -75000 -50000
1 4500 20000 20000
2 4500 25000 20000
3 4500 30000 20000
4 4500 35000 20000
5 4500 -75000 + 40000 20000
6 4500 20000 -50000 + 20000
7 4500 25000 20000
8 4500 30000 20000

62



Jud larls aim all dese dalud sl
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29 4500 35000 20000
30 4500 40000 20000
T =Ts=3years
0 -75000 -50000
1 4500 20000 20000
2 4500 25000 20000
3 4500 30000 + 25000 | 20000 + 15000
T =TL=6years
0 -75000 -50000
| 4500 20000 20000
2 4500 25000 20000
3 4500 30000 20000
4 4500 35000 20000
5 4500 40000 20000
6 4500 45000 20000

(2) Ja

Maaaal 8 Lol sliie alal cpmg e Gl (pylad Gk calias oLl JKall ey

A g oS il 8 e 05K Giga onlall (o masal 506 e sLasall Y dug

L LS %15 ity oplaiiwd ael 13 JLal Gl saleiad 5236 a3 o Jlais) lawal)
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4500
3500 3500 3500 A
A A A
0 1 2 3 4
i= 15%
\/

4000

(a2t Ja) il jualaa 3 She

6000

5000
4000 A

3000

i=15%

- Sl 6 el G i

FW1 (15%) = 3500 (P/A 15%, 3) (F/P 15%, 6) + 4500 (F/P 15%, 2)

- 4000 (F/P 15%, 6) = 3500 (2.2832) (2.3131) + 4500 (1.3225)

- 4000 (2.3131) =15183.29 $

FW2 (15%) = 1000 (F/A 15%, 6) + 1000 (A/G 15%, 6) (F/A 15%, 6)

-5000 (F/P 15%, 6) = 1000 (8.7537) + 1000 (2.0972) (8.7537)

- 5000 (2.3131) = 15546.6 $

FW?2 (15%) > FW1 (15%) therefore, select Alternative 2

b)) SSTAW L 5 il @3 laeY) b qoad ol 13

AW1 (15%, 4) = 3000.15 / year

AW2 (15%, 6) = 1776.2 / year

C Al s 1lal) o m ade

:(Comparing the Investment Alternatives) <jlall 4ids 3,4k 6.3

« PW <l Jmis PW (MARR) : Net Present Worth PW adlall deil) ila .1

PW jaal (ady Jags 4il<s L



Jua el | a yall dese Al s 21 AlaB) Gl palae 3 Sie
R (o - (e =

ioal Qb i 44 W PW € s PW - (MARR) : Ranking syl -
PW
: Incremental &l -

1Challenger (5230, 0 Defender aéla,

PW; _o (MARR) > 0. Therefore, 1 is winner
AW (MARR) :Net Annual Worth AW 43 5i.d) dadaisall clalpy) ila .2

AW ral Jad Laid 42<s Wl « AW ST Jady
AW sl Jiady L 4 W« AW LT Jaty AW (MARR) @ i)l -
D3l -
AW; o (MARR) > 0. Therefore, 1 is winner
FW LSl Jests FW (MARR) :Net Future Worth FW 4l daal) Jila .3

FW el (iady Jaid 42l<s Wl
AW sl Jiaty L 4 W« AW ST Jaty AW (MARR) @ i)l -
PaAl -
FW,_o (MARR) > 0. Therefore, 1 is winner
Jaao i o3l Jasa @ Internal Rate of Return IRR - Aalall xiladl Jass .4

- Gl Ak aans s FW=0,AW=0,PW=0

PW =0

PW min /
I\i imax
0]
imin \‘

PWmax

PW
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PWi_o (1%) =0, Find i ifi > MARR , then 1 is winner
i = [(PW1/ (PW; + PW,)) (i, —i1)] + i1 OR
I = [(PWimin / (PWimin + PWimax)) (imax — imin) ]+ imin
sl e Sl Jaes .5
&lie 8 22200 Benefit Cost Ratio BCR/ Saving investment Ratio SIR
Gl L axiin alal) & Uil
[(PW1.o (i = MARR)@:cr) / (PW1.o (i = MARR)(cp)] > 1
il Jladl alajus 403 051l 2as3 : Payback Period PBP alayiuy) 58 .6
Alayial 5y Jily jladl Jiady caclie wbite ¢ P= 0 laely
Rt > Ct, at (i = MARR) = 0, Number of years
adlall by Ol Gy e Silall Aoyl 7
Perpetuities and Capitalized Worth CW
CW LSl calia s
CW=A/i, maximum CW att = o0
P=A[@-D)"-D/i@+)7=AT7i) [Q-D)"-1)/@A+)"
Whenn=w ,P=(A/1) i.e: CW=(A/year)/ MARR (i)
CW el calia jlall Lty
:(3) Jia

EOY Ao Aq Az As
0 0 0 -50000 | -75000
1 0 4500 20000 | 20000
2 0 4500 20000 | 25000

66



Jud latlas (am el deme Al 1ol (a2t Ja) il jualaa 3 She

3 0 4500 20000 | 30000
4 0 4500 20000 | 35000
5 0 4500 20000 | 40000

Ao: Do Nothing, NCF = Revenue — Cost, MARR =i =15 %, n =5 years

1. NPW:

- Ranking: PWy(15%) =0,
PW; (15%) = 4500 (P/A 15%, n) = 4500 (3.3522) = 15085
PW, (15%) = - 50000 + 20000 (P/A 15%, 5)
= - 50000 + 20000 (3.3522) = 17044
PW; (15%) = - 75000 + 20000 (P/A 15%, 5) + 5000 (P/G 15%, n)
= - 75000 + 20000 (3.3522) + 5000 (5.7751) = 20920
Best is A; Greater PW

- Incremental: PW; _((15%) = 4500 (P/A 15%, n) — 0
= 4500 (3.3522) — 0=15085>0
Az is better than Ag
PW,_; (15%) = - 50000 + 20000 (P/A 15%, 5) - 4500 (P/A 15%, n)
= - 50000 + 20000 (3.3522) - 4500 (3.3522)
= 17044 — 15085 = 1959 > 0, A, s better than A;
PW;_, (15%) = [- 75000 + 20000 (P/A 15%, 5) + 5000 (P/G 15%, n)] -
[- 50000 + 20000 (P/A 15%, 5)] = [- 75000 + 20000 (3.3522) + 5000
(5.7751)] - [- 50000 + 20000 (3.3522)]
=20920-17044 =3876 >0
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Ags is better than A,
If PW2 -1 <0 Compare Az with A;
2. NAW:
- Ranking: AW, (15%) =0
AW; (15%) = 4500 / year,
AW, (15%) = -50000 (A/P 15%, 5) + 20000
= -50000 (0.2983) +20000 = 5085 / year
AW; (15%) = -75000 (A/P 15%, 5) + 20000 + 5000 (A/G 15%, 5)
= -75000 (0.2983) + 20000 + 5000 (1.7228) = 6242 / year
The beast is Az
- Incremental: AW; o (15%) = 4500 — 0 = 4500/ year >0
A is better
AW, 1 (15%) = [-50000 (A/P 15%, 5) + 20000] — 4500
= [-50000 (0.2983) + 20000] — 4500 = 5085 — 4500
=585/ year >0 A; is better
AWs_, (15%) = [ -75000 (A/P 15%, 5) + 20000 + 5000 (A/G 15%, 5)]
— [-50000 (A/P 15%, 5) + 20000]
= [ -75000 (0.2983) + 20000 + 5000 (1.7228)] — [-50000 (0.2983) +
20000] = 6242 — 5085 = 1157 / year
As is better
3. NFW:

- Ranking: FWO0 (15%) =0
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FW; (15%) = 4500 (F/A 15%, 5) = 4500 (6.7424) = 30341
FW, (15%) = -50000 (F/P 15%, 5) + 20000 (F/A 15%, 5)
= -50000 (2.0114) + 20000 (6.7424) = 34278
FW; (15%) = - 75000 (F/P 15%, 5) + 20000 (F/A 15%, 5)
+ 5000 (P/G 15%, 5) (F/P 15%, 5) = - 75000 (2.0114) + 20000 (6.7424)
+5000 (5.7751) (2.0114) = 42073 As is better

- Incremental: FW; _((15%) = 4500 (F/A 15%, 5) — 0
= 4500 (6.7424) — 0 = 30341 > 0
A1 is better
FW,_ 1 (15%) = [-50000 (F/P 15%, 5) + 20000 (F/A 15%, 5)] — [4500
(FIA 15%, 5)] = [-50000 (2.0114) + 20000 (6.7424)] — [4500 (6.7424)]
= 34278 — 30341= 3937 > 0 Az is better
FWs ., (15%) = [- 75000 (F/P 15%, 5) + 20000 (F/A 15%, 5)
+ 5000 (P/G 15%, 5) (F/P 15%, 5)] — [-50000 (F/P 15%, 5) + 20000
(FIA 15%, 5)] = [- 75000 (2.0114) + 20000 (6.7424) + 5000 (5.7751)
(2.0114)] - [-50000 (2.0114) + 20000 (6.7424)]
= 42073 — 34278 = 7795 Ag; is better

4. IRR: Incremental PW =0
i1_0: PW1-0 (i) =0=4500 (P/A i%, 5) , (P/Ai%,5)=0;
0=A[((1+H)"=1)/i(1+)],0=A/i,i=0=PW=0
I1-0=0>MARR = 15% A is better

PW,_1 (i%) = - 50000 + 20000 (P/A 15%, 5) - 4500 (P/A 15%, n) = 0
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R (o - (e =

At i; = 15%, PW, 1 (15%) = - 50000 + 20000 (P/A 15%, 5) - 4500
(P/A 15%, n) = - 50000 + 20000 (3.3522) - 4500 (3.3522) = 1959
At i, = 20%, PW,_1 (20%) = - 50000 + 20000 (P/A 20%, 5) - 4500
(P/A 20%, n) = - 50000 + 20000 (2.9906) - 4500 (2.9906) = - 3648
By Interpolation JuSiuyl
i = [(PWy/ (PW1 + PW,)) (i —i1)] + iy
= [(1959 / (1959 + 3648)) (0.20 — 0.15)] + 0.15 = 0.168 = 16.8% >
MARR (15%) A; is better
PW;_ 5 (i%) = [ 75000 + 20000 (P/A 15%, 5) + 5000 (P/G 15%, n)] —
[- 50000 + 20000 (P/A 15%, 5)] = 0
At i; = 15%, PW3_,(15%) = 3876
At i, = 20%, PW;_ (20%) = [- 75000 + 20000 (P/A 20%, 5) + 5000
(P/G 20%, n)] — [- 50000 + 20000 (P/A 20%, 5)] = [- 75000 + 20000
(2.9906) + 5000 (4.9061)] — [- 50000 + 20000 (2.9906)] = - 470
By Interpolation JwsiuyL
i = [(3876 / (3876 + 470)) (0.20 — 0.15)] + 0.15
= 0.1945 = 19.5% > MARR (15%)
Ag; is better

5. BCR/ SIR: [(PW1 o (i = MARR)cr) / (PWs o (i = MARR)(.cr)] > 1
Or BCR/ SIRg -
= [((+PWg) — (+PW,) at MARR) / ((-PWg) — (-PW,) at MARR)] > 1

BCR/ SIR; o = [(4500 (P/A 15%, 5) / 0] = o0 > 1 A is better
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BCR/ SIR,_1 = [(20000 (PA 15%, 5) — (4500 (P/A 15%, 5)] / 50000
= [(20000 (3.3522) — (4500 (3.3522)] / 50000 = 1.039 say 1.4 > 1
A; is better
BCR/ SIR;_,= [(20000 (P/A 15%, 5) + 5000 (P/G 15%, 5) — 20000
(PA 15%, 5)] / [75000 — 50000] = [(20000 (3.3522) + 5000 (5.7751) —
20000 (3.3522)]/[75000 — 50000] = 1.155 say 1.16 > 1
Ags is better
6. PBP: ati = Zero when R; > C;
dalaat o3l yiu) 55388 5 Jle Gl 0l Gad Ag LAY
Az: >R = 20000 +20000 + 20000 = 60000 > C = 50000
n=25PBP=250rn=3,PBP =3
As: Y'R =20000 + 25000 + 30000 =75000 = C = 75000
n=3,PBP=3
Y A ¢ gAY U E GSe a5 Ao Y B8 s Ag, Ag, Ap il 055
s g addins
7. CW: CWp = AW, (15%) /0.15=0/0.15=0,
CW; = AW; (15%) / 0.15 = 4500/ 0.15 = 30000,
CW, = [-50000 (A/P 15%, 5) + 20000] / 0.15
= [-50000 (0.2983) +20000] / 0.15 = 5085 / 0.15 = 33900
CW; = AW; (15%) / 0.15
= [-75000 (A/P 15%, 5) + 20000 + 5000 (A/G 15%, 5)] / 0.15

= [-75000 (0.2983) + 20000 + 5000 (1.7228)] / 0.15
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=6242/0.15=41613

Az is the better

: (Supplementary Analysis) 4élay) Jdlail 6.4

OUA (e g3pall asitd ] s adlizay) Jllanll ol ¢ culailal) 5 Cad\Sal iy 8 4E aaa]

P Gl laay)

e ST aalgd ad e & Laie @ Breakeven Analysis  Jaball adssy s L1
Jalal) dad e Sl ol 81 o o il o oSAl) I ddgjee g diad ) Jalsal)

Jalsall dadl ST aaly @ sl A :Sensitivity Analysis assleall (ias 2
Db Blaiud aaan aie Caagll 5 L aliaii) (3505all) Slall e auhall L 4esiid)
(4 \giad 2023 Y (6f) chaall a0 5 Lealadind 23 Al Jalsall 2l Juad) jlaal
Al 5 . 385 ded 5l 5 MARR iaall ) ilall Jane ¢ Jiaill 38Y) Jads
Al 8 Uas G Lk

(Aial @) g aeall Jalgall ad Jia S :Risk Analysis ojlalaall Jilas .3
(Simulation Models) s\Slas 73l sl 4xlias 73l Jacs Aailpde e Lgillea

el el JMany) sl el JleS
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R (o - (e =

aaled) Juadl)

Mayly aduzill
(Inflation and Depreciation)
pabead) Juaadl) Giloa
szl e oyl -
alia 1€ g DY) Lo Gl -
:(Inflation) aauail 7.1
Glexd 5 abi Jlall e 20n0 adaes (5585 Cusy Gladddl g alidl law) 48 adip (A auiagll
ol e LSl
We 05l 2% =3 % o ase ST 6S0 o 23l Jare
Ji o 5l adas (g aall L1
Sle s oails Jaea L2
saduail) g 15l
2l 3 gl saly ) (LlenY) callall & alin) oaliy 28 Y 1 ksl 1
Gl sl ey oo B (i sdise 5 g g L)l rcaalll S sl 2
el s O Sa (698 I i lan) i Glenl) ain Y el ) sl L3
Cpall —ld) G glail
Ao Gaay . 4kl A ) leu) dan Cua Bl sany ol Aad Ll ixelall 4
a2 e Kall 4 5 aaliy) Glleal) Gilad 5 6yl juaxill 5 Dlaall 8 2l

Aelabial digail aolall daleal Mball e
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Clgla 136 L~ 5 bl Glld 6 L sl 268 Lslae S ) o0 of & Y
pdazil) Ul Ly ST Gt o Slganal) 4asSal)
el g s G Gl
Osillay () o) ol sl Dlesal) iy 5 b)) aiif sl Gs ikl
Dl oy A sSall Jglatiy Z b)) CallSs aiip jsal) ol + Al CRISH dgolaal 5ol
Al 13 g axdly o admill niSh 5 Y Sl st 5 ) sal adladll HSu
ol pdm () a5k 4l Gladle g
gy 5 adladl 5y clalis 5 S ool Bl miay inilSa Jilag
:(Depreciation) &Xay) 7.2
s dalaad

Jasl s Wear & Tear @l 5 J<Wl .1

Jalsall aal (1o 4estiall Lin ol i3l o maliaill :ObsOlESCENCE 2l .2
p Y Glua 3k
: (Straight Line) asiwall Jadl) 4k .1

a8y yanl) [ (0alal) A — Jeanl) CadlS) = Al [ Dlay)

Dep. / year = (Initial Cost — Salvage Value) / Time Horizon
(1) Jia
a8y saall 515000 (s2al) Lale) dad 5 4 125000 lele Jpaall 2alS5 43S0
g 10
Dep. / year = (125000 — 15000) / 10 = 11000 / year
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R (o - (e =

: (Units of Output Depreciation) 4aiial cilasgll s dDad) .2
seddl) annidl claagll s [ (aEY) Al - Jsasll il = sasg IS eDlaY)
(oranal

Dep. / Unit =)Initial Cost — Salvage Value) / (No. of Output units per Design
life)

:(2) Ja
bl sae g eang 24000 4wl 2l b sass 10000 oY) and) 8 astiall cilasll

0dag 220000 ‘_,’.A:\A--A:\l\ )ud\

Dep. / Unit = (125000 — 15000) / 220000 = 0.5 / Unit
Dep. At year 1 = 0.5 X 10000 = 5000
Dep. At year 2 = 0.5 X 24000 = 12000

: (Sum of Year Digits) clsiud) ald) gsanas Y .3
:(3) Jta
a8y saall 515000 (s2al) (al) dad 5 4 125000 lele Jpanll 2alS5 43S0
g 10
Yyear digits = 1+2+3=4+5+6+7+8+9+10 = 55
n: No of years, orn [(n+1) /2] =10 [(10 +1) / 2] =10 X 5.5=55

Difference = Initial Cost — Salvage Value = 125000 — 15000 = 110000

) | Aiia O gl | g ald ) e / Adiiie il g | ASlgall Agagl) | SDlAY)
1 10 10/ 55 110000 20000
2 9 9/55 110000 18000
3 8 8/55 110000 16000
4 7 71755 110000 14000
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5 6 6/55 110000 12000
6 5 5/55 110000 10000
7 4 4/55 110000 8000
8 3 3/55 110000 5000
9 2 2/55 110000 4000
10 1 1/55 110000 2000
55 <) i) ald ) £ gana

:(Double Declining — Balance Depreciation)4is LWaal) 4uadlital) 43)sall 4dsjha .4
:(4) Jba

10 i@yl eadl 5 15000 (s2a)) (@) dad 5 4 125000 Jsanll 2aS5 43Sk
ol s

% Dep.=1/n=1/10=10%/year el peall Cglia = DYl s Yl
Doublethis % =2 X 10 % =20 % 4wl 28 caclia : Ll

Dep. Year 1 =0.2 X 125000 = 25000

aaud) olaal) 4B | DAY duaatl) dagdl) | DAY A dday
| 125000 0 20 % 25000
2 125000 25000 20 % 20000
3 125000 20 %
4 125000 20 %
5 125000 20 %
6 125000 20 %
7 125000 20 %
8 125000 20 %
9 125000 104029 20971 20 % 4194
10 125000 108223 16777 1500 1777
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Cralil) Juadl)
Joay)
(Replacement)
r o) Juadl) Cilaaf

IR NINEFrE

Machine Initial Cost P = 1000, Salvage Value = Zero, Cost/ year A = 150/
year, Increase in Cost / year G = 75/ year, i= 20 %
Ap =1 = 1000 (A/P 20%, 1) + 150 + 75 (A/G 20%, 1)
= 1000 (1.2000) + 150 + 75 (0.0000) = 1350 / year
A =2 = 1000 (A/P 20%, 2) + 150 + 75 (A/G 20%, 2)
= 1000 (0.8545) + 150 + 75 (0.4545) = 838.59 / year
An=3 =1000 (A/P 20%, 3) + 150 + 75 (A/G 20%, 3)
= 1000 (0.4747) + 150 + 75 (0.8721) = 690.63 / year
A = 4 = 1000 (A/P 20%, 4) + 150 + 75 (A/G 20%, 4)
= 1000 (0.3863) + 150 + 75 (1.2742) = 631.87 / year
A =s) = 1000 (A/P 20%, 5) + 150 + 75 (A/G 20%, 5)
= 1000 (0.3344) + 150 + 75 (1.6405) = 607.44 / year
Ap -6 = 1000 (A/P 20%, 6) + 150 + 75 (A/G 20%, 6)
= 1000 (0.3007) + 150 + 75 (1.9788) = 599.11 / year
A =7 = 1000 (A/P 20%, 7) + 150 + 75 (A/G 20%, 7)

= 1000 (0.2774) + 150 + 75 (2.2902) = 599.17 / year
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A =g = 1000 (A/P 20%, 8) + 150 + 75 (A/G 20%, 8)
= 1000 (0.2605) + 150 + 75 (2.8364) = 599.77 / year
An=-9) =610.83/ year
A =10 =619.04 / year
An=11) = 627.80 / year

Replacement at n = year = 6

Annual Cost

6 Years

-

Year of Replacement
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