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* Present Worth,PW;
e Future Worth,FW;
* Annual Worth,AW;
* Internal Rate of Return,IRR;

Benefit—cost Ratio Analysis B/C
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PW of benefits — PW ol costs = 0

PW of benefits

PW of costs

Present worth = Net present worth' = 0

PW of costs = PW of benefits
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Economic Life 5 5 5 _

Annual cost 7800 7282 6298 5720
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Year Leaseco Saleco
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1200

v b W N =, O

1200

\ 4

Cash Flow

-2783

1200
1200
1200
1200
1200

Year
n Saleco — Leaseco At 0% At 826
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1 1000 1 OO Q265
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Equivalent uniform annual cost P(A/P,i,n)

— 1000(A/ P, 7%, 10)
— $142.40
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Year Cost for Year

—_— + 135(P/F, 7%, 4)+ 225(P/F, 7%, 5)

| § 45

00 = 45(0.9346) + 90(0.8734) + 180(0.8163) + 135(0.7629) + 225(0.7130)
3 140 _481]
4 135 a

5 5 AN = 331(A/ P, 7%, 5) = 531(0.2439) = §130
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Device A
35 43kl
AW = —1000(A/ P, 7%, 5) + 300
= —1000(0.2439) + 300 = $56.1
DeviceB

AN = —1350(4/ P, 7%, 5) + 300+ S0(A/G, 7%, 5)
— —1350(0.2439) + 300 + 50(1.865)
— $64.00

(AW)

Al 45 L)
PW, = — 1000+ 300(P/A, 7%, 5)
— —1000 + 300(4.100) = $230

This is converted ltAWW by multiplying by the capital recovery lactor:
AW 1 = 230(A/ P, 7%, 5) = 230(0.2439) = $56.1
Similarly, [or machine B

PWg = —1350 4+ 300(P/A, 7%, 5) + 50(P/G, 7%, 5)
= — 1350 + 400(4.100) + 50(7.647) = $262.4

and, hence,

Mz = 262.4(A/ P, 7%, 5) = 262.4(0.2439)
= $64.0
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Plan A Plan B Plan C

Installed cost of equipment $15,000 $25,000 $33,000
Material and labor savings per year 14,000 9,000 14,000
Annual operating expenses 8,000 6,000 6,000

End-of-useful life salvage value 1,500 2,500 3,300
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Plan A Plan B Plan C

Equivalent uniform annual benefit {AI\NB)
Material and labor per year $14,000 $9.000 $14.,000
Salvage value (A/F, 8%, 10) 104 172 228
AWB - 514,104 $9,172 $14,228

Equivalent uniform annual cost ANC)

Installed cost (A/ P, 8%, 10) $ 2,235 $3,725 $ 4917
Annual operating expenses 8,000 6,000 6,000
AWcC -  $10235 $9,725 $10,917
AWV —AWB -AWC = $ 3,869 —$ 553 $ 3,311
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First cost
Judl i

- 4500

- 3500

- 6000

Annual operating
cost
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- 900

- 700

- 50

Salvage value
el gt 2y Bl
adal

200

350

100

Years
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BN
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PA = - 4500 — 900 (P/A; 10%, 8) + 200 (P/F; 10%, 8) = - 9208 $
PB = - 3500 — 700 (P/A; 10%, 8) + 350 (P/F; 10%, 8) = - 7071 $

PC = - 6000 — 50 (P/A; 10%, 8) + 100 (P/F; 10%, 8) = - 6220
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First Cost - 15000 - 18000
Annual Cost - 3500 - 3100
Salvag Value 1000 2000
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ST 202363 15000(P/F; 15%, 12) + 1000(P/F; 15% , 12) + 1000 (P/F;
PB= - 18000 — 3100(P/A; 15%, 5) + 2000 (P/F; 15%,5)  15%, 18) — 3500 (P/A; 15%, 18) = - 45,036 5
=-27,3975
i)l gy Lsladl Joad 2 Al 9 PB= 218000 — 18000 (P/F; 15%,9) + 2000(P/F; 15%,9) +
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Slo S Al g sl i gtiad da s il aad o) Alsaie i

gl e dainy s My Jual)l Jadl jlaal 8 . .
o bl g g sl iyl 0 sl caal gl g Lol Juadl 0 B ot 12



Present Worth Method PW 4allall 4aall: Gl

Two pieces of construction equipment are being analyzed:

AILETIIHUYE [f
Year Alt. A Alt. B
T
0 —52000 —%1500 50N ‘_HI]'
1 1000 700 B T e Ly S
2 850 300 } } T
4 550 300
5 400 300
6 400 400
7 400 500 1500
8 4000 00

At an 8% interest rate, which alternative should be selected?

PW of henefits = 300{P/A, 8%, 8) + (700 — 300)(P/F, 8%, 1)

| Alternative A + 100{P/ G, 8%, 1)(P/F, 8%, 4)

? {fTMM = 300(5.747) + 400(0.9259) + 100(4.650)(0.7350)
] = 2436.24
{ PW of cost = 1500

Net present worth = 2436.24 — 1500

PW of benefits = 400{P/A, 8%, B) + GOO(FP /A, 8%, 4) — 150({ P/, 8%, 4)
= 405.747) + 600{3.312) — 150(4.650) = 3588.50 - +$93624
PW of cost = 2000

Net present worth — 3588.50 — 2000 — +§$1588.50 To maximize NPW, choose Alt. A.



FUTUREWORTH ANALYSIS4listiall daall Julas:lanl

Aalaitiial) daddl) alagly i) (g9 ¢ aiaia Jalad o) ja) 3 0aY) Juall 38 ¢ cliydail) (amy A
oadly g Jady JS F Apliiens dad Lgdygad o5 (g Jat JST PW Aallad) dal) dlag) (Saa g, Jua JSIF
- joiLall
Ol ddaaly Wl 48 3l (g yids o)) Sy ¢ SN a5 alae 5 4l sale) Sy )Y 52850000
oL (o oLgiid i sin 3 s8¢ cpillal) WK 8 apas wiian oLl o855 )Y 5985000 Jilis
L) ¢ 8% a3l jaws IS 13 sLial Jsaadl 8 WS Joay JS s, iyl e 5 50ld o) oS5 o (8
SN dand) dles 8 L) oy Leie A8 (addia gl ol o ymas ()5S

Year Construct New Plant Remodel Available Factory
0  Buyland $ 85,000 Purchase factory $ 850,000
1 Design 200,000 Design 250,000
2 Construction 1,200,000 Remodeling 250,000
3 Production ¢quipment 200,000 Production equipment 250,000
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B/C = PW of benefits AW of benefits = FW of benefits

PW of costs AW of costs FW of costs
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benefits — disbenefits B — D . TP
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Modified B = — Axsa 5 s LeS bty (S
Initial investment
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Device A Device B
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Device A

PW ol cost
PW ol bencelits

$ 1000
IVO(P /A, TU%, 5)
300(4.100) = $1230
PW of benefit 1230

- — = 1.23
PW of cosls 1000

Q=

Device B

$1350
30 P/A,T%,5)y+ 5O0(FP/G, 79, 5)
3004100 4+ 5S7.647) = 1230 4+ 382 = 1612
B3 P of bencelit 1612
C -~ PWolcosts 1350
Maximiring Lhe bencelil—cost ralio indicates the wrong choice, Device A, Incremental analysis
must be used.

PW of cost
PW of benefit

= 1.19

Incremental B—A

PV ol cost
PW of benclits

$350
SO(P/G, 7%, 5)

50(7.647) = $382

B PW ol bencilit . IR2 — 1.09
C PW of costs 350

The increment is justiflied alt the MARR of 7%:. Device 2 should be purchasced.
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Machine X Machine Y
Initial cost $200 $700
Uniform, annual benefit 95 120
End-of-uscful-life salvage value 50 150
Useful life, in years 6 12
Machine X
BUNC = 200(A/ P, 10%, 6) — S0(A/F, 10%, 6)
= 200(0.2296) — 50(0.1296) = 46 — 6 = $40
BOAB = $95
Machine ¥

AMAC = 700(A/ P, 10%, 12) — 150(A/ F, 10%, 12)
= 700(0.1468) — 150(0.0468) = 103 — 7 = $96
AWE = $120

Machine ¥ — Machine X

AB 120—-95 25

X aSldl s Al Al e o1 > Adkall ) saslal) A Jia

oLl 8 LS 3ale U5 dalaiall cila slaall 5 109351
63 JIasind) CullSs ¢ Jlpudl 138 3 Lia s - gl
Canall 2y gl 28N o agle 5 Aiaie dualall ol gin
012 J 4 sl A Jalas J oY1 &l g

Machine X Machine Y Al 1) 3anlal) A e 13)
B 95 B 120 S dagill il Jyy U
C 40 C 96

o2 addiud VI any ¢ AU e Jadly B / € = 1.25 of o st )l e
RAY O zaas B/ C Al jeda A JSY) Joadl Y Ll dagal)
9 oy Jazadl () ealia lisin) ) 388 YT Camg ¢ WX, (e 4 s e S8 o
Al (5 g damnia e @l 8 Wl 1 505 3B / C. A ST aa Wil

S DB 3 LS ST Jalay 20 Ailaiall cOUSER) ey Ladic
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B C D F .
RECRTIF RVENRIREN I by
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Design 1 Design 2
Construction cost, $ 10,000,000 15,000,000
Building maintenance cost, $/year 35,000 55,000

Patient benefits, $/year 800,000 1,050,000




