Section 2: Basic Annuity Formulas

Key Formulas for Valuing Geometric Sums and Series:
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VEP means to value each payment at the valuation date. The number of terms in the
VEP expression will equal the number of payments. The closed rule formulas (CRF’s)
follow from the VEP expressions using the above key formulas for valuing geometric
sums and series.

Value Each Payment (VEP) and Closed Rule Formulas (CRF) for Basic Level Annuities
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Module 2 Section 2 Problems:

For Numbers 1-10, first draw the timeline (include the valuation date) for each given
cash flow. Then check your work by comparing your timeline to the to the timeline
given in the corresponding Numbers 1-10 of the previous section. Then compute the
numeric value of the annuity at the valuation date, using the given interest
assumption.

Determine the accumulated value of a 3-year annuity due with annual payments of 4
using an annual effective interest rate of 5%.

Determine the present value of a 15-month annuity immediate with monthly
payments of 7 using a monthly effective interest rate of 0.6%

An annuity pays 8 at the end of each year for 5 years, starting at the end of the 12th
year. Determine the value of the annuity immediately before the first payment using
an annual effective interest rate of 7%.

An annuity pays 3 semiannual payments of 4. Determine the present value of the
annuity 1 year before the first payment using a nominal interest rate of 10%
compounded semiannually.

An annuity consists of 4 biannual payments of 5. Determine the present value of the
annuity 1 year before the first payment using an annual effective interest rate of 3%.

Determine the present value, one month before the first payment, of a perpetuity
consisting of quarterly payments of 2, using an interest rate of 8% compounded

quarterly.

A 7-year annuity due with annual payments has a first payment of 10, a second
payment of 20, a third payment of 10, a fourth payment of 20, etc. Determine the
accumulated value of the annuity immediately after the last payment, using an
annual effective interest rate of 6%.

An annuity with monthly payments has 4 payment of 12 followed by two months
without payments followed by two more months with payments of 12. Determine
the value of the annuity one month after the 4t payment of 12, using a nominal rate
of 12% compounded monthly.
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For the same annuity as in Number 8, determine the present value of the annuity two
months before the first payment using i*?) = 9%,

Determine the accumulated value of a 10-year annuity immediate with annual
payments of 6, where interest is credited using 3% per annum for the first 5 years
and 4% per annum thereafter.

Determine the present value of a 10-year annuity immediate with monthly payments
of 30 using an annual effective interest rate of 6%.

Determine the present value of a perpetuity due with quarterly payments of 60 using
a nominal interest rate of 12.18% compounded semiannually.
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