Section 5: Geometric Annuities

A sequence of terms forms a geometric progression if there is a “common ratio”
between consecutive terms of the sequence. This means that given any term in the
sequence, we can get the next term by multiplying by the common ratio.

A geometric annuity is an annuity for which the payments form a geometric
progression. There are no special actuarial annuity symbols for the values of
geometric annuities. When valuing geometric annuities, since the payments form a
geometric progression, then the VEP expression for the value of the annuity will be a
geometric sum with common ratio r > 0. We can determine the value of a geometric
annuity using the following 3-step process.

Step 1: VEP
Step 2: Factor out the first term
Step 3: Recognize basic level VEP expressions and use TVM

After we factor out the first term of the VEP expression, as stated in Step 2, the
second factor in the resulting expression will be a geometric sum that looks like
14 r + 1% + .-~ where the number of terms of the sum equals the number of
payments of the annuity. For Step 3, we recognize the following facts:
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the number of payments and i = %—— 1.
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where n is the number of paymentsand i = r — 1.
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Summarizing, for Step 3, we recognize that 1 + 7 + 4= T/
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Geometric Annuity Immediate: In the special case of determining the present value
of a geometric annuity immediate with periodic payments of K, K(1 + /), -, we can
use the following formula, where i is the periodic effective interest rate:
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Geometric Perpetuity: If the annuity is a perpetuity, then the geometric sum
representing its present value is actually a convergent geometric series with
common ratio r < 1. We determine the present value by using the fact that the
geometric series converges to the ratio of the first term to (1 - r); that s,
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Module 2 Section 5 Problems:

Determine the value of the sum 1 + 1.02 + 1.02% + - + 1.021°
Determine the value of the sum 1 + 0.97 + 0.97% + --- + 0.9723
Determine the value of the sum 1.04 + 1.042 + --- + 1.04*

Determine the value of the sum 0.95 + 0.95% + --- + 0.9536

Determine the value of the sum 1 + (i—fg) + (1_82)2 4ot (1_:;%)59

- : , 2 0 20
Determine the value of the sum (1 0506) + (1 0506) ot (1 506)
1.03 1.03 1.03

Determine the value of the series 1.07(0.98) + 1.07(0.98)% + 1.07(0.98)3 ---

For Numbers 8-15, determine the value, at the given valuation date and using the
given periodic effective interest rate, of the cash flow shown.
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Determine the periodic effective interest rate, J, given:
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Determine j given:
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Determine the periodic effective interest rate j, given:

;\ -
) 1ol 1,08) 1oLof) # -
} i ]
I ! I

3
A .
PY = 500 wsivg

(EDM —Ead of mw&> Uee  annuil e.,,a@ﬂe,c,fw{« iké:e,r»e,s{; [‘;‘,‘ée_zéffa

a 9
o 20 (108 PYQILED] ] 20 (108
{ &&?ED"“ % atb EFom | at BFomt ;! ¢ 4 | at EomMm i
8 =~ o
Newsy © l - 3 9 i
AP
AV

Use ox/\m,gaﬁ ef(\eoé‘\%« m{;em,gé rete
e%mﬂ ty, RS T,
\ N 2
2y a0 20 HeaY 7GA) A HOT ) e e -
i i { i

g “ { T [ T i - {

YIS T

PV




{—p //'wd(uﬁe ;2 Section S Pfa(:ﬁeﬁg

Ancwers
) 242973698
) (12560926
3) 19.033597¢6H
H) 16,002 1THT
$) 2591017176
6) 2419331119
7) 5243
%) 904331486
9) —0.04
|0y O.0Y
D 0.03
12) 210
12y 0.0
19) 2442, 638201

15 744952



