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A = F(A/E i%, N)



:Finding A given FaNa A s

S
- sinking fund factor dawdl Glua Jale [] (el fpaa LSl ot >
A=F (A/Fi%N) il dld e jay Ll 3
QU GO Galdl A Jslaadl e T agaal) 8 U 13 danal) sl aad
Example: How much money must carol deposﬂ every year starting 1

year from now at 5% per year in order to accumulate $10000 seven
years from now.

Solution: A = 10000(A/F,5%,7) =10000(0.12282) =1228.2%

F =10000
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A =P (A/P, 1%, N)
capital recovery factor . Jlall aly alasind Jale [ ] Gssill paca 40aS)) sl P
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:Finding A given P Ay A s
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A =P (A/P, 1%, N) = 900,000 (0.02224) = 20,016 S.P.

| P=900000
P 1v 3334357 67,760 A o
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1 (1+i)N=F/P ¢== F=P(1+i)N Ll
(1+i) = (F/P)UN ===} j=(F/P)UN -1
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F=P(1+i)N

(1+i)N=(F/P)

N log( 1+i) =log(F/P)
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factor name CONVETLS symhaol formula
single payment . it e . .

- Pt F (F/P,i%,n) (14 4)™
compound amount - : :
single payment . T et .

- - FtoP (P/F,i%.n) (1+4)™
present worth - : -
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sinking fune (1+i)™—1
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Relating A Uniform Series (Deferred (Aakiiall Juduudl) ddajgall 435t} Jaludy)
Annuity) To Present / Future Equivalent Values
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- Jasall gsind) Jandll anly cead (V) (e A dey gsiad) Landll Tag A Ol 8
If an annuity is deferred j periods, <N (j<N) 32 j (goiaall Jandll Jaf 13} >
And finding P given A for an :A8all cale (g5iw Jaud JaY A AN P 2ag
ordinary annuity Is expressed by:
s P=A(P/A i%N)
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- Use PIF Use PIA
/_.,_\ 3=7 i=14%
‘ Fo=: P, = A(P/A, i%, 8)
o v 5 3 All 51 51 7[ {8 .lg '\10 111
A =50

0 P=P3(PIF, i%, 3) = A(PIA, i%, 8) (PIF, i%, 3) = A(FIA, i%, 8) (P/F,
i9,11)

This is expressed for j a Jealill 558 24l 8 Alagall WLaY) e ey L lla O
deferred annuity by:
o A(P/A, 1%,N -]) at end of period |
(sl edll) 0 el 34l o LS Aagall LLdY) (e e L lda O
o P=A(P/A1%,N-J)(P/F 1%, ] )as of time O (time present)
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I =12% per year

A= 280,000 S.P
———— S EEEEEEEEEEEE

0: 1 2 17 18 19 20 21
p=: P = A(P/A, %, 4)
P =Fy7 (P/F i%, 17) Pi7=Fi7

P=A(P/A, 12%, 4) (P/F, 12%,17) = 200,000 (3.0373) (0.1456) = 88,446 SP
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A =200,000 S.P. i =12% per year
18 19 20 .21 22 23 .24
y y e
Fa1 = Py,

F,,.= A(F/A, 12%, 4) = 200,000 (4.7793) = 955,860 S.P.
F,,= P21(F/P, 12%, 3) = 955,860 (1.4049)
F,, = 1,342,888 S.P



Equivalence Calculations ¢ asia 308 fua Jo gghaii Al Shl<H cililoa
Involving Multiple Interest

o2 Jing ¢ (2l alall 8 ol) Bastgll 3aall L saals 5ye 280 S5 S sy O
ohn e JBall Jas e sae S 3 3aa )y 5ye Sl paiil) (383 Chasy ¢ Aadl
Olgiaall (pe d2e (saa (Ao aad 4gaail) laaxl) e 4l

All compounding of interest takes place once per time period (e.g., a year), and to
this point cash flows also occur once per time period. Consider an example where a

series of cash outflows occur over a number of years.

PU : i=20% 500
$100(0.8333) = § 83.33

v Py=F, (P/F,20%, 1) =
+ $200(0.6944) +138.88
+ $500(0.5787) +289.35

+Fy (P F, 20%, 2)
+Ey (P IF,20%, 3)
+ $400(2.9900)%(0.5787) + 692.26

+A4 (P4, 20%, 5) x (PIF, 20%.3)
$1,203.82



Present Equivalent Expenditure Al ¢ 8lsall 5lasy)
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— Multiply the outflow times the associated table value;

—— Add the three products together; e Al clatiial) 48l ¢
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End of year (EOY) End of year (EOY)
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e

Pa= P,

Pa= 2H(P/A, 10%, 4) + H(P/A, 10%, 3) (P/F, 10%, 5) = 7.8839 H
P,= Q(P/F, 10%, 2) — Q(P/F, 10%, 7) = 0.31329 Q

Q=25.172H
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Relating A Uniform Gradient of Cash Flows To Future Equivalents
e
Find F when given G: :4aslze G (&8 Ladic F alay)
Find the future equivalent value when given the uniform gradient amount

A

SJm\QASﬁm\dm:i



Find F when given G: :dasiza G (< Laaic F alag) ©

o]
F=7
(A3) G
2G
¢
0 1 2 3 N-2 N-1 N

F=G(l+A"2 +2GL+I3+...... + (V3G A+ H2+(N-2)G A+ ) +(M1)G

(1+1) « (\) aladll @JJ“ () ya
F(1+i) = G(1+i)N-1 + 2 G(1+i)N-2 + ... + (N-2) G(1+1)2 + (N-1) G(1+i) @



Find F when given G: :dasiza G (< Laaic F alag) ©

N =
(Y) Habeall (e (V) Aalaadl # plas
F(1+1) - F= G(1+I)N-1 + G(1+I)N-2 + ... + G(1+1)2 + G(1+I) - (N-1) G
F(1+i) - F = G(1+I)N-1 + G(1+I)N-2 + ... + G(1+1)2 + G(1+]) + G- N G

iF = GIEHN-T + (TH)N-2+ "+ (IH)Z ¥ (TH) I[N G ...(F/A, %, N)

IF = G(F/A 1%, N) — NG

G/F NG
F=—,(—,l%,N)——.
i \A i

F=G(F/G, 1%, N)
Al Al il glhaall (68 Ladie @Al 325080 Jslasy 3asa9e ye F/G (S
hle aiti Aayaia ALl
LalIA ) AP L) s —
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Find P when given G: :dagiza G (<8 Ladic P alay) o

(N-1)G
_ ] il 5l Joea = j N2)G I
A (N-3)G
SP=7 2G
0 ! 2 3 N-2 N-1 N

P=G (PFi2)+ IZG (P/Fi.3) + 3G (P/Fi4) +.....+(n-2)G (P/Fin-1) + (n-1)G (P/Fin)
P=G/N1+1)2+2G/N1+1)3+...... +(n-2)G /1 + i)n-1 + (n-1)G/1 + i)n
P=G/NI1+1)2+2GN1+1)3+...... +(N-2)G /1 +i)n-1+(n-1)GNI+i)n (1)

By multiplying eq.1 by (1+1)

P(1+1)=G/1+1)1+2G/NI1+1)2+...... +(N-2)G /N1 +in-2+n-1)GNL+)n-1 (2)
2)-(1)

IP=G[IN1+DI+1/1+)2+...... + 1/(1 + )n-1 + 1/(1 + i)n] - G/n/(1 + i)n] (3)
(P/A, i%, N) = [1/(1 + )1+ 1/1+0)2 +...... +1/(1 + i)n-1 + 1/(1 + i)n]



Find P when given G: :dagiza G (<8 Ladic P alay) o

B

P=A(P/A,i%,N)

A+ -1-Ni

21+

1| a+H" -1

N
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> Al Jasad Jale

o
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)l degl)

gradient to present equivalent conversion factor



Find Awhen given G: :daglaa G )5S Ladic A alay)

A=? l 1
: {13 l } \ -I ]U 1 2 n-2 n-1 n
2G VA
@-2G @G
P =G *(P/G,1%,n)multiply by factor A/P
A =G *P/G,1%,n) (A/P1%,n)
1 1Y ]
A =G| — - . - S 3 5 Jasai dale
L A+ —1 i gt cilads AL

A =G (A/G, 1%, N) : idall &3 ey Layls
C galall 4 agandl b ey daliilal) Jedlad) Jygad Jalad o) Cagd C dgngal) dad) any
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A Al Ay b i) B 5 3g ABISAT Aglal) Aagil)
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P,= G(P/G, 15%, 4)= 100,000 (3.79) = 379,000
A =G (A/G, 15%, 4) = 100,000 (1.3263) = 132,630 &

A i=15% per year

P, = 300,000
0 . 200,00
- 1000 4
- 0

0 1 2 3 -+
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-50,000 1 (P0) g3y 3aall Al<al) Al Lol ‘,,L:; Gigllaally
0 1 2 3
-60,000 2 "
-70,000 3 ;;1[5% per
-80,000 4
Jal)
0 1 2 3 4
Poa V A = 50,000
0 1 2 3 4
p : i =15% per year
e V 10,000 20,000

30,000



Por= Poa* Pos
P,—=-A(P/A, 15%, 4) — G(P/G, 15%, 4)
P,—=-50,000 (2.8550) -10,000 (3.79) = -180,650
2l Al 1ag) ABICA Lyl Aadl slay

A=A +A
A= -50,000 -10,000 (A/G, 15%, 4) = -63,263 §



Nominal and Effective Interest Rates Axadlly Atad) 55L& N e
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i Caad JS S5 Lgis %Y g 328080 Jaxe o Jsdl

Jaral jay Allsd) oda 8 %VY sag ¢ oY) Jarally (gounal) 30 Jara ey >
T el e 320U

fanladin) g Al (goill Jxdl) 3280 Jara ga L rdlgud) >

S5 % VY lalaie dpand 33536 Jaeay (Jll (0 3lie P= 10000 $ i O
F= 2 &l cale am Al dall Clua glladly . alall 8 oy



Nominal and Effective Interest Rates Axladlly dsacy) 32541 N ana
s Jad)

I
(el & IS S5 s 12%) ed) 35w JST= 6% P = 10,000

Femonths = 10,000 (1 + 0.06) = 10,600 S.P.
Fiomonths = 10,600 (1 + 0.06) = 11,236 S.P.
Fromonths = 10,000 (1 + 0.12 / 2)?
% VY sl Y ladll 323l Jasae O
(1123.6-1000)/1000 *100= 12.36%

F=P@L+r/MM=P(L+i)
L+r/MM=1+i = j=(1+r/M)M-1



Nominal and Effective Interest Rates Axadlly Atad) 55L& N e
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:Effective Interest Rate - 1 - For rates compounded alull de gl dladl)

more frequently than one year, the actual amount of interest paid.
I=(1+r/MM-1=(F/Pr/M, M) -1
the number of compounding 4ad) 3 48l (358 A 3a5lal) (S5 e aae)aadl 22 M
periods per year
saalll Sl 558 DA sl Jame 1/ M ¢ a1 5050 Jane, 1 e el 5500 Jana

APR=T1/M i (@he 22c ) &l e 558 J goind) 450l Al Jana >



Nominal and Effective Interest Rates Axadlly Atad) 55L& N e
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¢ plall alall Al & L) ded als £ L Llad (S5

: Jall
1= 6%/4 = 1.5% per quarter, N= 10 years = 40 quarters
F=P(F/P, 1%, N) = 100 (F/P, 1.5%, 40) = 100 (1.814) = 181.40
Or
i=(1+r/MM-1 =(1+0.06/4)*-1=0.0614 or 6.14%
F= 100 (F/P, 6.14%, 10) = 181.40 R
(FIP, 6%, 10) _ - o ;%j
~ 2

6%  6.14% %



Compounding More Often aladl 3 5aalg 5ya ¢y JiSI quS 3 <)) B3l Jilewa
Than Once A Year
N =
Single Amounts_salgl) Aluall
ae Sy aalgll aledl 8 Sl dae aae ales dpan) 328 lade el 13 O

.o

Sl S g §) ) A s ddleie Al A Glua (K ¢ alseY)
, F=P(F/P,i% N),i%=(1+r/M)M-1: ;lladl aslasiul 3,dle

6% (oo 325 Jaray cilsine 10 32 § 10,000 alae leiind iy s JLia =
fydlal) Al d3les & L) 13 e aalid) aliall g Lo lbiad (S5

P =10,000 ,,i = 6%/4 = 1.5% per quarter , N = 10 years = 40 quarters, F = ?
F =P (F/P, 1%, N) =10,000 (F/P, 1.5%, 40) = 10,000 (1+ 1.5/100 )*
F =10.000 (1.015)%° =10,000 (1.814) = 18,140 $.



Uniform and / or Gradient Series 4da iall Judtudly daliial) Judtull

cash flow at the end of each period, P, F or A may be determined by the formulas and
tables for uniform annual series and uniform gradient series.

d;‘wdj\.lﬂ\@.;ae\m\ USA.\G pailall o.lab u_uS).\ 2da L)A).\S\ L’J—‘“‘ STl u)S.\ Ladic O
RV onSc\_a\.@_'uﬁbm (s <l e\aue\;ﬁuﬂ Mbw\ M\

12% sxilall \ JM Clgin (paad Baal dyjed Ciladyy (pajdll day u\ IRV 5
(s | s e
TChladall 3 e JS Hlase oa La l,\'_)@_uk_is‘).\ ij.\.u:
Y =d=adl o
12%/12 = 1% sl el 3230 Jaxa ¢ (5)(12) = 60 sslon dypeil) alud) axe

A =P (AP, 1%, N) =$10,000 (A/P, 1%, 60) = $10,000(0.0222)
= $222






