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Legend : Production over time with project

—-Production over time without project
t=a Year project starts
t=n End of time period considered
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t=individual years,

n=number of years over which the project is
evaluated,

B=the sum of benefits in a given year,
C=the sum of costs in a given year, and,

1=the discount rate expressed as a decimal.
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Operations
and Production ~ Sum of  Discount Sum of  Discount PVB-

Year  Capital maintenance  costs costs factor PVC benefits factor PVB PVC
1 10 000 — — 10 000  .893 8 929 — .893 - —8 929
2 5 000 — — 5 000 797 3 986 - 797 — —3 986
3 5 000 750 600 6350 712 4520 2000 712 1 424 -3 096
4 — 1500 1 200 2 700 636 1716 4 000 .636 2 542 826
5 - 1500 1 200 2 700 567 1 532 5 500 567 3121. 1589
6 3000 1500 1200 5700 .507 2888 8000 .507 4053 1165
7 - 1500 1 200 2 700 452 1221 8 000 452 3 619 2 397
8 — 1500 1200 2 700 .404 1 090 8 000 404 3 231 2 141
9 3000 1500 1200 5 700 361 2 055 8 000 361 2 885 829
10 - 1500 1200 2700 -.322 869 14 500  .322 4669 3799

Tatal 26 000 11 250 9 000 46 250 28 807 58 000 25 543 —3 264

At 12% discount rate : At 10% discount rate : At 8% discount rate : At 6% discount rate :

Net present value=25 543—28 807=—3264 NPV=-1850 NPV=-116 NPV=2008

Benefit-cost ratio=25 583/28 807=0.89

Internal rate of return="7.891%.
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H 3. 19743 549 #l A5 49 oF RuE )
Apedol g g3t oele] wst

a) Discounted at 10%

Year Costs Benefits
(M) M)
1975/76 307 796 0
1976/77 700 427 0
1977/78 391 809 552 650
1978/79 463 818
1979/80 297 348 1 675 243
1980/81 329 525
1981/82 242 982 590 310
Total 2 733 705 2 818 203
Benefit-cost ration=1.03
Net present value=M 84 498
b) Discounted at 12%
Year Costs Benefits
M) M)
1975/76 302 378 0
1976/77 675 836 0
1977/78 371 462 523 950
1978/79 431 901
1979/80 271 492 1 532 650
1980/81 296 222
1981/82 214 089 520 117
Total 2 563 380 2 576 717

Benefit-cost ration=1.01
Net present value=M 13 337

Note : To calculate internal rate of return we need to find
an NPV closer to 0 than the above values :
NPV at 125%=—M 3062
NPV at 123%=+M 4829

Using the formula given above:

(12.5-12.3)x4829

IRR=123+-— o5 3062

=1242
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® Calculate IRR using the following formula:
IRR=Lower DR+ (Difference between the
DRs) X (NPV at the lower DR) |
(The sum of the absolute values of the two

NPVs)

—Lower DR=6% . NPV=2008
The absolute value of 2008 is 2008.
—Higher DR=10% . NPV=—1850
The absolute value of —1850 is 1850

. (10—6)X2008 _ ‘
IRR=6-+- " = —=8.08

AA] IRRL 7.891%0lc}h. AHgxl F 3gl-§o]
7A7ed S-S Qo Az o FF

3ok,

5. Y8 (mhtt) ¥ SEAd(REEXE)
TS M2 2 X (RERE)

AL (K © risk) 3t EZAA (THERE
. uncertainty )& oj®wl AW ALE] A LrHwA
(BELE HATEYE -
rticular outcome) E-& A A Azlol] F3FE
A L ThE AR E oAl mivjel gl
(BR&ME 547 © sensitivity analysis)S
A el F et dAvlE 53 v

Aol 489 4 gk

probability of a pa-

r

A

o 4 L
o, ox
o
l’ﬂ-‘ o

T
ol
9‘{_11
R
N
AN
ol
Kl
rr

o mx 2 b
o,
o,
30,
o
£
»
2
oo
alt
e
3o
N
r_'EL
N
-
ofr
o
o
©

2y o d

A AR g2l

296

oS & o> o o MM o N
z

Flo <

o

N
N
&
o

ot 3 AHEE £ ool 7bx| ghell A7
5L o3k 2
2ol &(HI5[%  discount rates)

ulek YR ol o] ALAE 2 gotvhd of 2 7HA
x)

5_’
L
XN
£

— 7+ ({&#& : prices)

W] ZA A HFEAE EHKE - shadow price)
Lo o3 AAstA 5o A2uE o3 rkA s}
Aol A=d F vk Al sHALE 3pAIA Fell

Aate] s AAAE s AL FL8sth
, hd FAR FFell il Al & st ]
T oo wWRgs s AR 7 Ue
ook, WE-gL S ol A S AV el
A ke wl g3k Fol s FAs AA
Wg FL ol FFo shd dA A ok

W25 g 5 glok. 2 FFel o8 A
B FNRE(X%)& AAstE, sHA A
£ H3E Y%t debd e o

4] 4(TC)& 1+(X/100XY/100)e] =}, o}
£ ol Ao] FrE A LB ERH (+)
(—)e2 2 4+ sk

A (W EHEE | estimates of benefits)

FHA| A ol A elE g2eele] Wt 9
R S s
Febiol gsth 3, el A%
¢} W) 2 (optimistic versus passimist-
ic projection), oA A LA FYo] ots}
2 33 9 AHAAFES vebieh ol A3k
FAE AY ZE &5 AT E5H
ojth. o} uhy o2 549+ ¥4 (break-even
analysis)& T 5o v L& BAF 5 glojo}

23D + ek of $AL WgE Bge A

ot

TN
L
$r

i
N ot

S

=

i ;‘

2 e o
off
N

2
»Y,



ool HaA dx BE7t sk =

oz g o FodsFo] FYsietd o

ahalol] o) v E3be vge] & =

Togq EA" + gleh

—u) 23X (BFARTE © estimates of costs)

u] g5l glelA e FHAAL shE S A

SatAY A 1A Ee dA6 &S AT e

24 Held 5 gdeh £ 982 WA kA st

oAk AAEA 5w WE-gel A7t FREIAIL

AEL ok F, b ghebak A -S4l
7)== gl 10%elA &3+ S AV

20%014 #Z4asE As £ Uk

5L vl 18

Ake duh} S48

2=
1G]

o] A A %

et

6. S0l —HIZEM (KA —BAHIS €
(i)

ol —ul g Aol AR F(FER)E HE
of Sl AR ek,

—AYe aFxA &, ALY A4 Le)
2 Fapgol] oAbt 2o Bak Adsteit SR
AelA 2ela 3 sAAR el g dopieh

4z 7F F3, 25 el = 1/108 F3, 501 3of
= 1/100% Folg Zoltt

M 2t M

B $84 Cazl A64 Ca, MgH P 9

AHH 02 wop=tf Gur. Rz} AR AE TEE
YAy @y e EE ds 34 AZo A LA g At
RS ohulshe W8 Folok it shck '

&30} TS TRFAC

B -est B3kl A48 A hiled
5 AQBE £ FA  AEsle]

EXE] S2siED DT

TEeo o2

w3} e,

[HEiOl Xplst DSk Te

B 2Ha7) S4sisle] wEA A&

MHEAISA T BAT SIYZ 2713161
QENY:795-2361(~5)

e e e

FAHPE M= Ligkstct

%% gt

297




