Present Value, Future Value

Future Value = Present Value + Interest Amount
Interest Amount = Principal Amount x Interest Rate

| Future Value of a Single Present Amount

n
Future Value = Present Amount x (1 +r)
Future Value = Present Amount x Future Value (FV) factor for a single present amount

. n
FV factor for a single present amount = (1 +r)
r = interest rate or discount rate
n = number of periods

(1+71) (1+71) (1+71) (1+71)

PV att FV att+1 FV at t+2 FVvatt+3 | ... FV at t+n

FVatt+l1=PV x (1 +7)

FVatt+2 =PV x (L+1)x (L +1) =PV x (1 +1)?
FVatt+3=PVx (1 +nNx(1+)x(1+N=PVx(L+n°
FVatten=PVx (1 +1)"

| Present Value of a Single Future Amount

Present Value = Future Amount X 1

(1+n)N
Present Value = Future Amount x Present Value (PV) factor for a single future amount
PV factor for a single future amount = 1
(1+n)N

r = interest rate or discount rate
n = number of periods

(1+71) (1+71) (1+71) (1+71)
PV att FV att+1 FV at t+2 Fvatt+3 | ... FV at t+n
1
PV att= FVatt+1x(1+ N

1
PVatt:FVatt+2xmz

PVatt—FVatt+3xm3

1
PVatt—FVatt+nx(1+r)
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| Future Value of an Ordinary Annuity

Future Value = Annuity Amount x

Q+rh-1
r

Future Value = Annuity Amount x Future Value (FV) factor for an ordinary annuity

FV factor for an ordinary annuity = (l'l'rr)n_l
r = interest rate or discount rate
n = number of periods
(A+71) (a+rn) (A+71) (1+rn)
PV att Annuity at t+1 | Annuity at t+2 | Annuity att+3 | ....... Annuity at t+n
Annuity at t+1 = Annuity at t+2 = Annuity at t+3 = ....... = Annuity at t+n

Ordinary Annuity: Same amount is paid at the end of each period.

Future Value of an Ordinary Annuity
= Annuity + Annuity x (1 + r) + Annuity x (1 + r)2 + Annuity x (1 + r)3 +o. + Annuity x (1 + r)n'1

= Annuity x[1+ (2 +r) + (1 + r)2 +(1+ r)3 +...... +(1+ I’)n-l]

1+n"-1
r

= Annuity x

_ _len
Geometric Series: 1 +k + k2 + k3 S + K" 1o &

| Present Value of an Ordinary Annuity |

1
1—
(1+n)N
r

Present Value = Annuity Amount X

Present Value = Annuity Amount x Present Value (PV) factor for an ordinary annuity
PV factor for an ordinary annuity = 1—ﬁ7

r

r = interest rate or discount rate
n = number of periods
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(1+71) (1+71) (1+71) (1+71)

PV att Annuity at t+1 | Annuity at t+2 | Annuity att+3 | ....... Annuity at t+n

PVatt:FVatt+1x(11r)

Annuity at t+1 = Annuity at t+2 = Annuity at t+3 = ....... = Annuity at t+n
Ordinary Annuity: Same amount is paid at the end of each period.

Present Value of an Ordinary Annuity

=A it L + A it 1 + A it 1 + + A it 1
= nnU|yx(1+r) nnwyxm nnmyxm ...... nnU|yx(1+r)n
_ . 1 1 1 1
—AnnUItyX (1 + r) + (l + r)2 + (1 + r)3+ ...... + (1 + r)n
1— 1
= Annuity x (1+n)N
r

- 1 1
Asn > 0O, (1+n) (> 7

e

| Ordinary Annuity vs. Annuity Due |

Ordinary annuity: Same amount is paid at the end of each period.
Annuity due: Same amount is paid at the beginning of each period.
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