Evaluation Item
Number of Occurrences
Evaluation Period
Estimating Present or Future Values
Discrete Compounding/Discrete Cash Flow

Continuous Compounding/Discrete Cash Flow
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5
i:  effective interest rate for discrete compounding/discounting

n:  total number of compounding periods associated with i

V0:  immediate value; i.e., at present moment, or time zero

Vn:  value n compounding periods from present moment
a:  periodic payment made or received every w compounding periods

w:  number of compounding periods between payments

r:  equivalent continuous interest rate for the compounding period; note that r = ln(1+i), where i is the effective rate for the period

NOTE:  these periodic payment formulas assume that the initial payment occurs at the end of the first w compounding periods

An Example in the Use of the Periodic Series Formulas
Every ten years a payment is made for a total of 4 payments over 40 years. (Note that, by standard assumption, the first payment is made after 10 years.)

If using the effective annual interest rate

The total number of compounding periods, n, is 40


The number of compounding periods between payments, w, is 10



example:
periodic payment is $100





effective annual rate is 8%





value in 40 years: V40 = 100[(1.0840-1)/(1.0810-1)] = 1788.25





if the continuous compounding/discounting formulas are used for this problem





the continuous rate for annual discounting is given by:

r = ln(1.08) = 0.076961




value in 40 years: V40 = 100[(e(40)(0.0770)-1)/(e(10)(0.0770)-1)] = 1788.25


If using the corresponding effective quarterly interest rate

The total number of compounding periods, n, is 160


The number of compounding periods between payments, w, is 40

example continued



effective quarterly rate = [1.080.25-1] = 0.019427



value in 160 quarters: V160 = 100[(1.019427160-1)/(1.01942740-1)] = 1788.25





if the continuous compounding/discounting formulas are used for this problem





the continuous rate for quarterly discounting is given by:

r = ln(1.019427) = 0.019240





value in 160 quarters: V160 = 100[(e(160)(0.019240)-1)/(e(40)(0.019240)-1)] = 1788.25

If using the corresponding effective 20 year interest rate

The total number of compounding periods, n, is 2


The number of compounding periods between payments, w, is 1/2

example continued



effective twenty-year rate = [1.0820-1] = 3.660957


V2 = 100[(4.6609572-1)/(4.6609570.5-1)] = 1788.25





if the continuous compounding/discounting formulas are used for this problem





the continuous rate for twenty-year discounting is given by:

r = ln(4.660957) = 1.539221




V2 = 100[(e(2)(1.539221)-1)/(e(0.5)(1.539221)-1)] = 1788.25
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