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5. The Time Value of Money

5.1 Future Value and Compounding

Future Value (FV) = cash value of an investment sometime in the future

Investing for a single period:


FV = PV (1 + r)

Investing for more than one period


FV = PV (1 + r)t


(1 + r)t = Future Value Factor

Compounding = reinvesting the interest

5.2 Present Value and Discounting

PV = FV / (1 + r)t


1 / (1 + r)t = discount factor

5.3 More on Present and Future Values

Determining the Discount Rate

1. Use a financial calculator

2. Solve equation for r

3. Use a future value table

The rule of 72:


The time it takes to double money ( 72 / r.

5.4 Present and Future Values of Multiple Cash Flows

Future Value

1. Compound the accumulated balance forward one year at a time,

2. Calculate the future value of each cash flow first and the add them up

Present value

1. Discount back one period at a time,

2. Calculate present values individually and add them up.

5.5 Valuing Level Cash Flows

Annuity = A level of stream of cash flows for a fixed period of time

Annuity present value = C x [{1- 1/(1 + r)t} / r ]


[ ] = present value interest factor for annuities


Future value for annuities



Annuity FV factor = [(1 + r)t – 1] / r

Annuity due = an annuity for which the cash flows occur at the beginning of the period

Perpetuity = an annuity in which the cash flows continue forever


PV for a perpetuity = C / r

5.6 Effective Annual Rate

Effective Annual Rate (EAR) = the interest rate expressed as if it were compounded once a year

EAR = [1 + (Quoted rate) / m]m - 1


m = number of times interest is compounded

Annual Percentage Rate (APR) = interest rate per period multiplied by the number of periods in a year

 Continuous Compounding 

EAR = eq – 1,



Where e = 2.71828

Ex. r = 10 % 

EAR = eq – 1 = 2.718280.10 – 1 = 10.51709 %

