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« Future Value (FV): compounding or growth over time .Gl J& gail dalistil) daaal)
« Present Value (PV): discounting to today’s value (Alal) daill) o gl Zadl) aad
o Interest (INT): sl
« Discount Rate or Interest Rate (r): sl 4
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1- With simple interest, you do not earn interest on interest. 33l e 32318 (S5 Y
«Year 1. 5% of $100 = $5 + $100 = $105
« Year 2: 5% of $100 = $5 + $105 = $110
« Year 3: 5% of $100 = $5 + $110 = $115
*Year 4: 5% of $100 = $5 + $115 = $120
« Year 5: 5% of $100 = $5 + $120 = $125
«FV; =PV + INT =PV + PV ()= PV (1+r) = 100 (1+0.05) = $105
« FV, = FV; + INT = PV (1+1) + PV (r) = PV (1+2r) = 100 (1+ 2x0.05) = $110
«FV, = PV (1+nr) = 100 (1 + 5 x 0.05) = 100 (1+0.25) = $125
2- With compound interest, a depositor earns interest on interest! s3ll e 3108 (s g2 5al)
« Year 1. 5% of $100.00 = $5.00 + $100.00 = $105.00
*Year 2: 5% of $105.00 = $5.25 + $105.00 = $110.25
*Year 3: 5% of $110.25 = $5.51 + $110.25 = $115.76
*Year 4: 5% of $115.76 = $5.79 + $115.76 = $121.55
*Year 5: 5% of $121.55 = $6.08 + $121.55 = $127.63
«FV; =PV + INT =PV + PV ()= PV (1+r) = 100 (1+0.05) =$105
«FV, = FVy + FVy 1 =FVy (1+1) = PV (1+r) (1+r) = PV (1+r)% = 100 (1+0.05)2 = $110.25
« FV, = PV (1+r)" = 100 (1+0.05)5 = 127.63
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« FVo=PV (1+1)" or PV =FV,/(1+r)"

Compounding and Discounting
Time line showing compounding to find future value and discounting to find present value

Compounding FVn =PV (l+r)n

"t
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.r ' l End Year
Present
Value

Discounting P/ = FVn /(1_|_r)11
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FV = PV (1+1)" = 5000 (1+0.10)2 = 6050 $
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Net Present Value (NPV) 4ladl dedll la -1
Gle 5 pliall andil SIS Al Lgeadind Al <l oY) (saa) » Net Present Value NPV Ll dadll Sla
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FV =PV (1 "> py = —4m8 —
1+7) a+ "

ZPV Z[(1+r)
NPV=2PV—II=;[%]—H

Where: - FV = Future value of an investment
PV = Present value
r = Investment interest rate
n = Number of years
Il = initial investment
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Jadl
FV = 15000, n = 5, r = 12% = 0.12, 11 = 50 000
Z PV = PV, + PV, + PV, + PV, + PV;
FV, FV, FV, FV, FV,
= + + + + =
1+t A+ A+ A+n* (A+r)°
15000 15000 15000 15000 15000
— 54071.64

T d7012) TAF0122 TAF0123 T+ 012)¢ T A+ 012)8
NPV = z PV —1I
NPV = 54071.64 — 50000 = 4071.64 & 5 »all Alall Aadll iba
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& sl by aty Ml s )Y 53928.36 — = 55000 — 54071.64 = il dadll ila 4 ¢ 5 il
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Y ol g 5 phall 1 b L) 8 4S5l ati o %8 & 5 k)

FV1 = 10 000, FV, = 23 000, FV/5 = 35 000, FV, = 30 000, ~dall
n=4,r=8%=0.08, Il =75 000

FV, FV, FV, Fv,
> PV =PV, + PV, + PV, + PV, = Tt ar e t ar
10000 23000 35000 30000

= 78813.08

= 15008 T (140082  (1+008)7  (1+008)°
NPV = z PV — I

NPV = 78813.08 — 75000 = 3813.08 & s_uiall & lal) 4l ila
& 5ol 138 8 LN AS 5l eaalh GlIN A ge dad o (3831 dlia
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129 10% 7% peczll Jiaso
100,000 100,000 100,000 £ gy eioll Galss
il Slasasll ssls
37,000 32 000 50,000 v @il
£2 000 37,000 28 000 T aiall
40500 39.000 44000 T aiuul
3 g sl 2 & 5l 1 & 5 0l
12 10 7 (r) % padll Jaza
100,000 100,000 100,000 (11) & 5l 485
(FV) apaiall el
37,000 32,000 50,000 1 4l
52,000 37,000 28,000 2 dadl)
40,500 39,000 44,000 3 daal)
PV=FV+(141)" g sl 4llal) Aol
33,036 29,091 46,729 1 4l
41,454 30,579 24,456 2 dadl)
28,827 29,301 35,917 3 da)
3,317 — 11,029 7,102 NPV=YPV—II & 5 il ddlall dail) dla
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Payback Period (PP) a1 huw) 3 58 -2
8 Cawnd | Jrall & g il s e a3 o) adeadl ala yinY AS Al Lealbiag il 5 il Cilua 48y yhall o328 Caags
Aaluinag g 4y gluie Apatall @il culS Jia 138 5 g i) @0l e Aanall Hlafiud) dady ol yisY)
Payback period = Initial Investment (11) / Annual Future Value (FV)

Example:- If 12 million is invested to earn 3 million every year the PP will be
PP=11/FV =12 000 000 / 3000 000 = 4 years
eV aaal 4y glse et O ) Aol cl@asl) g A Y1 B 8 Ay glie g Byl il il 131 W
21 il 353 J8Y1 & g il Jady 4 e Jilay sae (.mt_u\uu‘;u\ uall
Profitability Index (PI) 4zl Jsa sl Benefit Cost Ratio (BCR) 44l 1) sxildl) 4w -3
Calil) Man) / wiliall Man dllall ol = Callall ) ailiall 4
Y'PV

BCR = ——
I1

Lalail sane iiny ¢ 5 il A BCR > 1 il 1
Lobal) sane e iy g gl (W BCR < 1 <ilS 131 L
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Return On Investment (ROI) i) o siall 4
YPV — 11
ROI = T BCR—-1

Internal Rate of Return (IRR) (a4l aital) s -5
b Lerdie L) ol ja A8l 4y wiatin A (ZLOY) daw) Jalal ailall L 46 jeal Lgie slding 43 Hlall 238
Sl dilal) dpi b S5 g 5 pha (sh ALl Ul gadiond i) 4l e {\Sﬂ‘ cuih. A—ﬂb Z Rl g g il
A g il Lty dui (e el IRR
IRR is the discount rate when r = IRR —NPV = Zero. Mathematically

wev =3 [ i
- Ll(1+IRR) B
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Accounting Rate of Return(ARR)s2ulaal) dilal) Jua -6
sasldll A e aaiad Y A4 Hlall 28
Salvage value (S) 33,40 dad ¢y 33 fwa dilS 342 g a2 Aa B )
(i) S+ o) JRal) e s gie) = leiind) A e alad) 2l Jone
— LY A e aulaall 2l Jans
DY) AdlS = [(g il e + laiin¥) AdlS) — (g giull (gaaill i) L 5]
YFV I

-5 YFV—1II
ARR1 = |21 =
II n X II
Salvage value (S) 33,40 dad ¢pa 33 fiwa dilS 352 g A S Lol 3
All =11 -S
YFV Al
———| YFV-AI
ARR2 = =
All n X All

(S) s Al dalS — (]) Jlainy) adlS = Aaral) HLdiny) adS = A
G gl & g piall jee =n
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agie i A e g el aal s laiuly e s )l 500,000 ddse Sl saal @l ;e
Dy &S e o) ailad) Jne B s o 5ol ol olial Jsaal) (b Aiaaall e shall

dsY & spdall | AUl g 5 il
Syl <[ 500,000 500,000
&l sl

1 100,000 300,000

2 100,000 250,000

3 100,000 150,000

4 100,000 100,000

5 100,000

6 100,000

7 100,000

8 100,000
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JsY¥ & 5 il | G & 5 il
Y FV 800,000 800,000
Y Fv-Il| 300,000 300,000
ARR1 0.075 0.15
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S5l e 300000 5 160000 58 saliivsall alaall 5 24000+

Salvage Value (S) | 8000 | 24000 ) Vzasall |zl sl

I 160000 | 300000
D zisadll [ ozl gaill SFV 297000 | 613000
40000 | 40000 All=II-S | 152000 | 276000
42000 | 40000 SFV-AIl | 145000 | 337000
44000 | 55000 ARR2 0.11924 | 0.13567

38000 | 58000
35000 | 60000
35000 | 80000
35000 | 100000
28000 | 100000
- 80000

E

O| O N| O O] | W N =
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10% 10% 55 s 51 I ol G5 e
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I Ll B/ ad i) Al Ea)
120000 80000 1
60000 60000 2
20000 60000 3
100000 60000 4
80000 10000 5
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Agsrial | Bg s
] 200,000 300,000
r 10% 10%
n S S
FV
1 80,000 120,000
2 60,000 60,000
3 60,000 20,000
4 60,000 100,000
5 10,000 80,000
YFV | 270,000 380,000
ARR 0.070 0.053
PP
200,000- | 300,000-
1 120,000- | 180,000-
2 60,000- 120,000-
3 - 100,000-
4 60,000 -
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Agsidl | Bg sl
I 200,000- | 300,000-
r 10% 10%
n 5 5
PV
1 12,727 109,091
2 49,587 49,587
3 45,079 15,026
4 40,981 68,301
5 6,209 49,674
NPV | 14583 8,321-
IRR 0.13 0.09




Calculation of IRR for the two projects

> [ -0

First trial use, IRR=0.1

Second trial 1RR—01[1+(LHS_RHS)]
econ riai, = U. RHS

Project A
80 60 60 60 10
[ + + + + ]
(1+IRR)Y  (1+IRR)2 (14+IRR)3 (1+IRR)* (1+IRR)5
4 3 3 3 0.5
[ + + + + ]
(1+IRR)Y  (1+IRR)2 (14+IRR)3 (1+4IRR)* (1+IRR)S
Project A, IRR=0.1 (1 + ((10.7 — 10) = 10) =0.11 — Final IRR =0.12

= 200

= 10

Project B
20 60 20 100

1 80
[(1+IRR)1+(1+IRR)2 TAFIRR) T TIRR) ¢ T (14 IRR) 5]
6 3 1 5 4
[ + + + +
(1+IRR)T " (1+IRR)2 ' (1+IRR)3 " (1+IRR)* (1+IRR)S
Project B, IRR = 0.1 (1 + ((14.6 — 15) + 15) = 0.10 — Final IRR = 0.10
- 15 -

= 300

= 15



