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Appendix A

Present and Future Value Tables

any problems in personal finance involve decisions about money values
at varying points in time. These values can be directly and fairly com-
pared only when they are adjusted to a common point in time. Chapter 1
introduced the basic time value concepts. This appendix offers more de-
tails about the time value of money. In addition, it provides tables listing the future
and present value of $1 with which to make calculations.

Four assumptions must be made to eliminate unnecessary complications:

1. Each planning period is one year long.

2. Only annual interest rates are considered.

3. Interest rates are the same during each of the annual periods.

4. Interest is compounded and continues earning a return in subsequent periods.

Tables of present and future values can be constructed to make these adjustments.
Future values are derived from the principles of compounding the dollar values
ahead in time. Present values are derived by discounting (which is the inverse of
compounding) the dollar values and transferring them to an earlier point in time.

It is usually unnecessary to precisely identify whether the interest is paid/received
at the beginning of a period or at the end of a period, or to know whether interest
compounds daily or quarterly instead of annually. (These calculations require even
more tables.) The following present and future value tables assume that money is ac-
cumulated, received, paid, compounded, or whatever at the end of a period. The ta-
bles can be used to compute the mathematics of personal finance with high certainty
and to confirm (or reject as inaccurate) what people tell you about financial matters.

The most significant task is to find the correct table. Accordingly, each table is
clearly described here, and illustrations of its use appear on the facing page where
possible. In addition, the appropriate mathematical equation is shown and can be
easily solved using a calculator.

o
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Appendix A Present and Future Value Tables

lllustrations Using Table A.1:
Future Value of a Single Amount ($1)

To use Table A.1 on page A-5, locate the future value factor for the time period and the
interest rate.

1.

You invest $500 at a 15 percent rate of return for 12 years. How much will you have
at the end of that 12-year period?

The future value factor is 5.350; hence, the solution is $500 X 5.350, or $2675.

Property values in your neighborhood are increasing at a rate of 5 percent per year.
If your home is presently worth $90,000, what will its worth be in 7 years?

The future value factor is 1.407; hence, the solution is $90,000 X 1.407, or $126,630.

You need to amass $40,000 in the next 10 years to make a balloon payment on your
home mortgage. You have $17,000 available to invest. What annual interest rate
must be earned to realize the $40,000?

$40,000 + $17,000 = 2.353. Read down the periods (1) column to 10 years and
across to 2.367 (close enough), which is found under the 9 percent column. Hence,

the $17,000 invested at 9 percent for 10 years will grow to a future value of slightly
more than $40,000.

. An apartment building is currently valued at $160,000, and it has been appreciating

at 8 percent per year. If this rate continues, in how many years will it be worth
$300,000?

$300,000 + $160,000 = 1.875. Read down the 8 percent column until you reach
1.851 (close enough to 1.875). This number corresponds to a period of 8 years.
Hence, the $160,000 property appreciating at 8 percent annually will grow to a fu-
ture value of $300,000 in slightly more than 8 years.

You have the choice of receiving a down payment from someone who wants to pur-
chase your rental property as $15,000 today or as a personal note for $25,000
payable in 6 years. If you could expect to earn 8 percent on such funds, which is the
better choice?

The future value factor is 1.587; hence, the future value of $15,000 at 8 percent is
$15,000 X 1.587, or $23,805. Thus, it would be better to take the note for $25,000.

. How much will an automobile now priced at $20,000 cost in 4 years, assuming an

annual inflation rate of 5 percent?

Read down the 5 percent column and across the row for 4 years to locate the future
value factor of 1.216. Hence, the solution is $20,000 X 1.216, or $24,320.

How large a lump-sum investment do you need now to have $20,000 available in 5
years, assuming a 10 percent annual rate of return?

The $20,000 future value is divided by 1.611 (10 percent at 5 years), resulting in a
current lump-sum investment of $12,415.

. You have $5000 now and need $10,000 in 9 years. What rate of return is needed to

reach that goal?

Divide the future value of $10,000 by the present value of the lump sum of $5000 to
obtain a future value factor of 2.0. In the row for 9 years, locate the future value
factor of 1.999 (very close to 2.0). Read up the column to find that an 8 percent
return on investment is needed.

o
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Appendix A Present and Future Value Tables

9. How many years will it take your lump-sum investment of $10,000 to grow to
$16,000, given an annual rate of return of 7 percent?

Divide the future value of $16,000 by the present value of the $10,000 lump sum to
compute a future value factor of 1.6; look down the 7 percent column to find 1.606
(close enough). Read across the row to find that an investment period of 7 years is
needed.

An alternative approach is to use a calculator to determine the future value, FV, of a
sum of money invested today, assuming that the amount remains in the investment for
a specified number of time periods (usually years) and that it earns a certain rate of re-
turn each period. The equation is

FV = PV (1.0 + )" (A.1)
where

FV = Future Value
PV = Present Value of the investment
i = Interest rate per period
n = Number of periods the PV is invested
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Appendix A Present and Future Value Tables

lllustrations Using Table A.2:
Present Value of a Single Amount ($1)

To use this table, locate the present value factor for the time period and the interest rate.

1.

You want to begin a college fund for your newborn child; you hope to accumulate
$30,000 by 18 years from now. If a current investment opportunity yields 7 percent,
how much must you invest in a lump sum to realize the $30,000 when needed?

The present value factor is 0.296; hence, the solution is $30,000 X 0.296, or $3880.

. You hope to retire in 25 years and want to deposit a single lump sum that will grow

to $250,000 at that time. If you can now invest at 8 percent, how much must you in-
vest to realize the $250,000 when needed?

The present value factor is 0.146; hence, the solution is $250,000 X 0.146, or
$36,500. The present value of $250,000 received 25 years from now is $36,500 if the
interest rate is 8 percent.

You have the choice of receiving a down payment from someone who wants to pur-
chase your rental property as $15,000 today or as a personal note for $25,000
payable in 6 years. If you could expect to earn 8 percent on such funds, which is the
better choice?

The present value factor is 0.630; hence, the solution is $25,000 X 0.630, or $15,750.
Thus, the present value of $25,000 received in 6 years is greater than $15,000 re-
ceived now, and the personal note is the better choice.

. You own a $1000 bond paying 8 percent annually until its maturity in 5 years. You

need to sell the bond now, even though the market rate of interest on similar bonds
has increased to 10 percent. What discounted market price for the bond will allow
the new buyer to earn a yield of 10 percent?

First, compute the present value of the future interest payments of $80 per year for
5 years at 10 percent (using Table A.4): $80 X 3.791, or $303.28. Second, compute
the present value of the future principal repayment of $1000 after 5 years at 10 per-
cent: $1000 X 0.621, or $621.00. Hence, the market price is the sum of the two pre-
sent values ($303.28 + $621.00), or $924.28.

An alternative approach is to use a calculator to determine the present value, PV, of

a single payment received some time in the future. The equation, which is a rearrange-
ment of the future value Equation (A.1), is

FV (A.2)

PV =To+ir

where

PV = Present Value of the investment

FV = Future Value

Interest rate per period

n = Number of periods the PV is invested

-~
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Appendix A Present and Future Value Tables

lllustrations Using Table A.3:
Future Value of a Series of Equal
Amounts (an Annuity of $1 per Period)

To use this table, locate the future value factor for the time period and the interest rate.

1.

You plan to retire after 16 years. To provide for that retirement, you initiate a savings
program of $7000 per year in an investment yielding 8 percent. What will the value
of the retirement fund be at the beginning of the seventeenth year?

Your last payment into the fund will occur at the end of the sixteenth year, so scan
down the periods (1) column for period 16, and then move across until you reach
the column for 8 percent. The future value factor is 30.32. Hence, the solution is
$7000 X 30.32, or $212,240.

. What will be the value of an investment if you put $2000 into a retirement plan

yielding 7 percent annually for 25 years?
The future value factor is 63.250. Hence, the solution is $2000 X 63.250, or $126,500.
You are trying to decide between putting $3000 or $4000 annually for the next 20

years into an investment yielding 7 percent for retirement purposes. What is the dif-
ference in the value of investing the extra $1000 for 20 years?

The future value factor is 41.0. Hence, the solution is $1000 X 41.0, or $41,000.

. You will receive an annuity payment of $1200 at the end of each year for 6 years.

What will be the total value of this stream of income invested at 7 percent by the
time you receive the last payment?

The appropriate future value factor for 6 years at 7 percent is 7.153. Hence, the so-
lution is $1200 X 7.153, or $8584.

How many years of investing $1200 annually at 9 percent will it take to reach a goal
of $11,000?

Divide the future value of $11,000 by the lump sum of $1200 to find a future value
factor of 9.17. Look down the 9 percent column to find 9.200 (close enough). Read
across the row to find that an investment period of 7 years is needed.

If you plan to invest $1200 annually for 9 years, what rate of return is needed to
reach a goal of $15,000?

Divide the future value goal of $15,000 by $1200 to derive the future value factor
12.5. Look across the row for 9 years to locate the future value factor of 12.49 (close
enough). Read up the column to find that you need an 8 percent return.

An alternative approach is to use a calculator to determine the total future value,

FV, of a stream of equal payments (an annuity). The equation is

[(1.0+4)"—1.0] X A (A.3)
i

FV =

where

FV = Future Value of the investment
i = Interest rate per period
n = Number of periods the PV is invested
A = Amount of the annuity

o
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Appendix A Present and Future Value Tables

lllustrations Using Table A.4:
Present Value of Series of Equal
Amounts (an Annuity of $1 per Period)

To use this table, locate the present value factor for the time period and the interest rate.

1.

You are entering into a contract that will provide you with an income of $1000 at
the end of the year for the next 10 years. If the annual interest rate is 7 percent, what
is the present value of that stream of payments?

The present value factor is 7.024; hence, the solution is $1000 X 7.024, or $7024.

. You expect to have $250,000 available in a retirement plan when you retire. If the

amount invested yields 8 percent and you hope to live an additional 20 years, how
much can you withdraw each year so that the fund will just be liquidated after 20
years?

The present value factor for 20 years at 8 percent is 9.818. Hence, the solution is
$250,000 + 9.818, or $25,463.

You have received an inheritance of $60,000 that you invested so that it earns 9 per-
cent. If you withdraw $8000 annually to supplement your income, in how many
years will the fund run out?

Solving for 1, $60,000 + $8000 = 7.5. Scan down the 9 percent column until you find
a present value factor close to 7.5, which is 7.487. The row indicates 13 years; thus, the
fund will be depleted in approximately 13 years with $8000 annual withdrawals.

. A seller offers to finance the sale of a building to you as an investment. The mort-

gage loan of $280,000 will be for 20 years and requires an annual mortgage payment
of $24,000. Should you finance the purchase through the seller or borrow the funds
from a financial institution at a current rate of 10 percent?

$280,000 + $24,000 = 11.667. Scan down the periods (1) column to 20 years and
then read across to locate the figure closest to 11.667, which is 11.470. The column
indicates 6 percent; thus, seller financing offers a lower interest rate.

. You have the opportunity to purchase an office building for $750,000 with an ex-

pected life of 20 years. Looking over the financial details, you see that the before-tax
net rental income is $90,000. If you want a return of at least 15 percent, how much
should you pay for the building?

The present value factor for 20 years at 15 percent is 6.259, and $90,000 X 6.259 =
$563,310. Thus, the price is too high for you to earn a return of 15 percent.

An alternative approach is to use a calculator to determine the present value, PV, of

a stream of payments. The equation is

where

1.0 - 1. 1.0+ )" X A A4
py = L0 10/(0+ 7] (A4)
PV = Present Value of the investment

i = Interest rate per period
n = Number of periods the PV is invested
A = Amount of the annuity

o
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