[image: image1.png]Sections 4.5, 4.6
An annuity where the frequency of payment becomes infinite (i.e.,
continuous) is of considerable theoretical and analytical significance.
Formulas corresponding to such annuities are useful as approximations
corresponding to annuities payable with great frequency (e.g., daily).
The present value of an annuity payable continuously for 7 interest
conversion periods so that 1 is the total amount paid during each interest
conversion period is

G- =
7|

The formula could could also be derived by taking the limit as m goes
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[image: image2.png]The accumulated value of a continuous annuity at the end of 7 interest
conversion periods so that 1 is the total amount paid during each interest
conversion period is
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[image: image3.png]Find the force of interest at which the accumulated value of a continuous
payment of 1 every year for 8 years will be equal to four times the
accumulated value of a continuous payment of 1 every year for four
years.




[image: image4.png]Consider an annuity-immediate with a term of 7 periods where the
interest rate is 7 per period, and where the first payment is 7 (~0) with
successive payments each having O (possibly negative in certain
situations) added to the previous payment, i.e., the payments form an
arithmetic progression.
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It 4 1s the present value for this annuity, then




[image: image5.png]It P = O = 1, then the annuity is called an increasing annuity, and the
present value of such an annuity is
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The accumulated value of this annuity over the » periods is

(ls)]ﬂ =

Observe that (/a) 7 can be interpreted as a sum of level deferred
annuities after realizing that




[image: image6.png]If P =nand O = —1, then the annuity is called a decreasing annuity, and
the present value of such an annuity is

3
(Da) i
The accumulated value of this annuity over the » periods is

D9) 5
Observe that (Da) 7] can be interpreted as a sum of level annuities after
realizing observing that

Note: changing i to d in the denominator of any of the formulas derived
for an annuity-immediate with payments in an arithmetic progression
will give a corresponding formula for an annuity-due.




[image: image7.png]Consider a perpetuity with a payments that form an arithmetic
progression (and of course P> 0 and QO > 0). The present value for such
a perpetuity with the first payment at the end of the first period is
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[image: image8.png]With varying annuities, it can be helpful to use the following quantities:

F,= the present value of a payment of 1 at the end of » periods =

G, = the present value of a level perpetuity of 1 per period with
the first payment at the end of » periods =

H,= the present value of an increasing perpetuity of 1,2, 3, ...,
with the first payment at the end of » periods =

These quantities can be used in an alternative derivation of the formulas
for (Ia) 7 and (Da); . Appendix 4 (at the end of Chapter 4) in the
textbook 1llustrates some examples of the use of ¥, , H,,, and G,, .




[image: image9.png]Find the present value of a perpetuity-immediate whose successive
payments are 1, 2, 3, 4, ... at an effective rate of 6%.




[image: image10.png]Find the present value of an annuity-immediate where payments start at
1, increase by 1 each period up to a payment of », and then decrease by 1
each period up a final payment of 1.
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