Annuities ﬂww 202

An annuity is an investment where equal payments (or
withdrawls) are made at regular intervals. In an ordinary
annuity the payments/withdrawls are made at the end of
each interval.

You make payments if you are saving up or paying back a loan and you make
withdrawls if you have money saved up and are taking out in equal portions.

The future value of an annuity is the amount of money
you will have (saved up) in the future; your deposits plus
the interest each of them has earned.

The present value of an annuity represents the amount of
money needed to invest today in order to provide
regular payments/withdrawls over a future period of time.

Consider an investment of $700 at 4.5%/annum,
compounded annually. How much would this be worth:

(a) after O years? 6O F\/o
(b) after 1 year? 160 ( | ,\.o,oqg‘3 "':V
(c) after 2 years? 350 ( \ + D.D‘-(s')z' F\},_
(d) after 3 years? 5D o OuS \°
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Consider an investment of $700 at 4.5%/annnum,
compounded annually. How much would this be worth:

(a) after 0 years? 700

(b) after 1 year? 76‘(’)(1 +0.045)
(c) after 2 years? 76'(-)(1 + 0.045)2
(d) after 3 years? 7(;‘(-)(1 + 0.045)3

What if you had $700 available to invest at the end
of each year? How much would you have after 3 years?
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Consider an investment of $700 at 4.5%/annnum,
compounded annually. How much would this be worth:

(a) after O years? 700

(b) after 1 year? 700(1+0.045)
(c) after 2 years? 700(1+ 0.045)2
(d) after 3 years? 700(1+0.045)’

What if you had $700 available to invest at the end
of each year? How much would you have after 3 years?

By applying some common sense:

700 +700(1+0.045) + 700(1+0.045)" + 700 (1 + 0.045)’



Consider an investment of $700 at 4.5%/annnum,
compounded annually. How much would this be worth:

(a) after O years? 700 =a

(b) after 1 year? 700( )

(c) after 2 years? 700(1+0.045)

(d) after 3 years? 700(1+0.045)" =ar’ =a(l+ i)
( )

(e) after n years? 700

; ) 700| (1+0.045)" -1
r—1 0.045

Recall:

Ex.1 Consider a four year annuity, with 12%/a interest
compounded annually, for which you make annual
payments of $250.

a) Draw a time line
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Ex.1 Consider a four year annuity, with 12%/a interest
compounded annually, for which you make annual
payments of $250.

b) Determine the future value of each payment.
FU,=313.28 Py, = 2%0.00
fv =352y Ry =250

. =212.

c) Determine the future value of the annuity.
F\l =Wo'\' "'*F\Iq
= |S¥R.2|

Mor (nyeskme; @ S X250 = (2SO
inkerest = 158821 — [250 = 33,2

Future value formula:

R (1+i) -1]

I

FV =

where R is the regular payment

i is the interest rate
(per compounding period)

n is the number of
compounding periods
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Future value formula: R[(l +i) - 1}
FV=———— =
i
Ex.2 Determine the value of an annuity where $1000 is
deposited at the end of each 6 months at 8%/a compounded

semi-annually for 6 years. ‘%G“S
\

1 1 .
L ‘

b t
EM bwmo. € mo.
0 fow o e $ o0

A

Suppose you wanted to have $1000 available 3 years
from now. How much should you invest at 3%/a,
compounded annually?

FV

(1+i)"

PV = or PV =FV(1+i)"

PV =1000(1+0.03)"
=915.14



What about two years? PV = 1000(1 + 0.03)_2
One year? PV =1000(1+0.03)"

What is you wanted to withdraw this amount each
year for three years?

1000(1+0.03) " +1000(1+0.03) * +1000(1+0.03)

Present value formula: * naw K is‘i‘b.
R[l—(“i)_n] cab.,\(ar tnthAracoal.
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Ex.3 Determine the present value required for $75 quarterly
withdrawals for 10 years at 9.6%/a compounded quarterly.

R=31 = lDX‘k 3 °°L?‘°
=p.004
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= 91422
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Homework:

S 0w
(7532#?-
(@) R =200 h=g z=°;’;
FV:R[(1+.1')"—1}
2oo{ (142521Y -1 )

0.029

&) R=4o ”




6§32

a4\

. 0.03%S
4 i= >

. R[(l+.i)" -1
m Tan
65150 ———> (so(1t1)’

(S0 ——(50( 14 1\‘;

oW Koo (4t
ISD

y
o3s\T _

FV=‘<°(<(+°°2> l}
D.023S

2
Fu= 61F.0%69

R=/o

oo ¥y=4ee0 334-5 - Ix/2

h=36
‘)'7-/a.
i g

Fui = R{GY-()
- ‘Fv. i —_—
Q 1-1',\3‘-\
D.0%
- qmb{'
(325
= 2086




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

