Section 6: Arithmetic Annuities

A sequence of terms forms an arithmetic progression if there is a “common
difference” between consecutive terms of the sequence. This means that given any
term in the sequence, we can get the next term by adding the common difference,
denoted by d. Note that d may be negative, in which case we get from one term to the
next by subtracting the common value.

An arithmetic annuity is an annuity for which the payments form an arithmetic
progression. Unlike geometric annuities, there are special actuarial annuity symbols
for the present and accumulated values of arithmetic annuities, which we’ll get to
below. Note that if d < 0 then the payments are decreasing, whereas if d > 0 the
payments are increasing. If the first paymentis 1 and d = 1, the paymentsare 1, 2, 3,
... n, and we call this annuity a basic increasing annuity. If the first paymentis n and d
= -1, the payments are n, n - 1, ..., 1, and we call this annuity a basic decreasing
annuity. :

Timelines and Notation:
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VEP’s and CRF’s for Basic Increasing and Decreasing Annuities
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Note that by knowing the two boxed formulas, we can easily derive the others by
using the relationship in the last equality of each formula. The following two
formulas are used often on exams.

Timeline and Formula: (PV of Basic Rainbow Annuity Due)
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Timeline and Formula: (PV of General Increasing Perpetuity Immediate)
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Module 2 Section 6 Problems:
1. Determine 12v + 11v?% + --- + v'? using i = 0.03.
2. Determine v + 2v? + 3v3 .- 4+ 12v'? using i = 0.03.
3. Determine (1.025)25 + 2 - (1.025)%* + 3 - (1.025)%% -+ + 25 - (1.025)
4. Determine 6 + 7v + 8v? + - + 27v*! using i = 0.05
5. Determine 37 + 42(1.07) + 47(1.07)2 + -+ + 92(1.07)11

For Numbers 6 through 14, determine the value of the given annuity at the given
valuation date using the given interest rate.
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15.  Determine the periodic effective interest rate, i, given:
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