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PREFACE

Business managers, including farmers, constantly face alternative uses
of their resources. In evaluating these uses, they must be concerned with the
various costs and returns involved. These costs and returns frequently occur
at different times. A dollar to be received in the future will not have the
same value as a dollar today. The decisionmaker must compare these costs
and returns even though they have different values. This report discusses
mathematical procedures for comparing incomes and costs occurring at different
times,

One cannot avoid making certain calculations if a sound evaluation is to
be made. However, final decisions will not be based entirely on the results
of the calculations. Other factors are also important such as age of the
operator, a father-son agreement, nearness to an urban center, alternative
employment or investment opportunities, or personal desires of the individual
or his family. Such factors sometimes have greater weight than results deter-
mined by the mathematical formulas. But, sound evaluation of alternatlve in-
vestment opportunities includes relevant mathematical procedures.

Business managers have access to computer facilities. For example, the
Virginia Extension Division maintains the Computerized Management Network
facilities which are available nationally. These facilities, as well as many
others, include programs that can be readily used to help the manager analyze
investment opportunities or alternatives. However, this handbook is valuable
when computer facilities are not available.

Washington, D.C. 20250 Revised June 1977
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EVALUATION OF INVESTMENT OPPORTUNITIES
Tools for Decisionmaking in Farming and Other Businesses

Arthur J. Walrath
Agricultural Economist

INTRODUCTION

A manager constantly faces choices among ways to use his capital. Should
he invest his limited capital in enlarging his inventory or invest it in more
land improvements? Here, he can visualize the possibility of greater per-
centage returns in the shortrun if he uses his capital for more stock. Or,
should he incur the costs of planting trees and fencing an area? Here, he
realizes there will be no return for 10 or 20 or more years. The return could
even go to others. Or, should he buy additional fertilizer? Here, he can
usually visualize increased production the first year and possibly some in-
crease over the next several crop years. Or, he might face the question of
when he should sell: today at a given price or 10 years hence for some un-
known price?

In such problems as well as many others, present values and estimated
future values are involved. This handbook presents this complex subject of
analysis of present and future values in such a manner as to make it useful
for normal business operations.

Relatively simple problems are discussed in this report. A thorough
understanding of the formulas used to solve these problems is important since
they also apply to some of the more complex problems with which business
managers might be concerned.

TERMS USED

Certain words in this report have meanings different from normal usage.
For example, amount is nmormally used without reference to time. But, in
this report, amount is always related to a future time. The following are
main terms as used in this handbook of finance mathematics.

Amount is the sum that a payment or series of payments will be worth
at some future time. It is a future value. This is represented by
the symbol A in the equations.



Annual return is a payment received annually over a given period of time.

Annuity is a series of fixed, periodic payments. Also see FVUS and
PVUS. In this report, only annuities for a given period are considered.
It is possible, however, to have annuities whose terms depend upon the
life of an individual.

Capitalization is the process for determining the present value of a
series of payments to be received indefinitely.

Conversion period is the period of time for which interest or discount
is calculated. When the rate is stated at a given annual rate, the con-
version period is -1 year. If it is stated at a given semiannual rate,
then the conversion period is 6 months, and the actual rate for the
conversion period is half the stated rate.

Deferred annuity is an annuity starting at some future time. For exam-
ple, you might buy an insurance policy that guarantees a certain month-
ly income when you become 65. This is a deferred annuity. Present
value of a deferred annuity can be calculated by determining the value
of the annuity at the time it starts and discounting the value to the
present.

Discounting is the mathematical procedure used to determine the present
value of amounts that will occur at some future time.

Future value is the same as the amount. This is represented by the sym-
bol A in the equationms.

FVUS stands for Future Value Uniform Series. This is the future value
of a series of fixed, periodic payments.

Jp is the symbol for part of the correction factor used when the payment
period differs from the conversion period.,. The complete correction

factor is jL-and the value of this complete factor is shown in Appendix
P

5 for selected values of i and p.

Original cost is the expenditure required to acquire the investment item.
If installation costs, for example, are involved, these costs should be
considered as a part of the original costs. If investment credit can

be claimed, the original costs can be reduced by this amount or invest-
ment credit can be considered as future income.

‘Pazgent is a sum that can be paid out or received. This is represented
by the symbol R in the equations.

Payment period denotes the frequency of payments. In the calculationms,
you need to determine the number of payments per conversion period.

Period is a conversion period or payment period. See definitions for
conversion period and payment period.




Present value is a statement of what some future payment or payments are
worth at the present time., This is represented by the symbol P in the
equations.

PVUS stands for Present Value Uniform Series., This is the present value
of a series of fixed, periodic payments.

Salvage value is the value that remains in the asset at the end of its
useful life to you. It is your estimate of the price you can sell it
for, either as used equipment -or as junk.

-FUTURE VALUE OF A PRESENT SUM

The future value or amount of a present value can be determined by using
the following formula:

(1.1) A=P (1)
where: A = amount or future value
P = present value or principal
i = interest rate per conversion period
n = number of conversion periods

Assume that you have $10,000 today and that this will be invested at
6 percent interest for 10 years with the interest accumulating over the
period. What will be the amount or value of this $10,000 in another 10 years?
Using the formula, we solve for A where P is $10,000, i is 6 percent per
annum, and n is 10 years. With the proper substitutions, the formula
becomes: .1/

(1.2) A = $10,000 x [E}.06)1?]

The factor (1.06)10 can be calculated, but the value of this factor can be
taken from Appendix table 1. This table shows the compound amount of 1 for
various values of i and n. The value of (1.06)10 is 1.7908 (from App. 1,
part 5). With this substitution, the formula becomes:

$10,000 x [1.7902%]
$17,908

Thus, if $10,000 is invested today at 6 percent for 10 years, it will be
worth, with accumulated interest, $17,908 at the end of that period. The

>
]

(1.3)

l/Thé ééuare bracket as used in this publication indicates that the factor
can be found in an appendix table or that the value has come from an appendix
table.



formula used in the illustration is the standard compound interest formula.
The amount of $10,000 at the end of each year is shown in table 1. The gain
in interest over the previous year is the result of compounding. For example,
during the first year, $600 is earned as interest. During the second year,
interest is also earned on this $600, resulting in an additional $36 credit
for interest in that year.

Problem: You have some money not needed in your business.
You are offered 8 percent interest per year for loan of
$3,500, with principal and interest to be paid in 2 years.
If you accept this offer, what will you receive in 2 years?

A =$3,500 x [(1.08)2])
$3,500 x [1.1664)
$4,082

You would receive $4,082 in 2 years.

Table 1--The interest process: Principal of $10,000 at 6 percent interest
for 10 years

Principal at : : Gain in
beginning of : Interest earned : interest over
Year : Year H during vear= : previous vear
: Dollars
1 10,000 600 --
2 10,600 636 36
3 11,236 674 38
4 11,910 715 41
5 12,625 758 43
6 13,383 803 45
7 14,186 851 48
8 15,037 902 51
9 15,939 956 54
10 16,895 1,014 58
11 2/17,909 -- --

l/Interest is derived by multiplying the principal at beginning of
the ye7r by .06.

2/This is the same as the amount accumulated at the end of the 10th
year. The dollar difference is due to rounding.

PRESENT VALUE OF A FUTURE AMOUNT

The following formula will help you find the present value of a sum that
you will receive at some time in the future:



(2.1) P = TrE

where: present value
amount or future value
discount rate per conversion period

P
A
i
n = number of conversion periods

Let us assume that 10 years from now you will receive $10,000. What is
the $10,000 worth to you today? The answer to this question depends on your
preference to having $10,000 in 10 years or a lesser amount today. The
amount must be discounted and the rate that is used will reflect your pre-
ference. A high rate means that you prefer to have fewer dollars today than
the $10,000 in 10 years., A low rate means that it makes little difference
to you whether you have the money today or 10 years from now.

Let us assume that your discount rate is 6 percent. Substituting these
values in the formula, then P is to be determined with A equal to $10,000,
i is 6 -percent, and n is 10 years. Or:

$10,000
(2.2) P = [(1.06)101‘

The factor (1.06)10 can be taken from Appendix 1, part 5.

Often, however, it will be easier to solve the equation if a different
table is used: one that shows the present value of 1 for various values of i
and n. This table, known as the discount or the (l+i)~™ table, is found in
Appendix 2. The mathematical relationship between (1+i)" and (1+i)~P is:

(3.1) = (l+i)™™

1
(I+¥1)n

This means that if you use the factor (1+i)™ then you must divide the value
of this factor into the amount. However, if you use the factor (1+i)~%, then
you can multiply the value of this factor by the amount. Formula 2.1 can be
restated to read:

(4.1) P=A (1+i)™"

In many problems, formula 4.1 will be far easier to use. To solve formula
2.1 or 4.1, we have the following substitution:

(4.2) p= _$10,000 P = $10,000 x [?.558%]
1.7908] - or

$5,584 $5,584

What does this $5,584 represent? It can be expressed in two ways.



1. You are saying that you would just as soon have $5,584 now as
to have $10,000 in 10 years, because your discount rate is
6 percent.

2. Or, you are saying that if you take $5,584 today and invest it
at 6 percent compound interest, then in 10 years it will accumu-
late to $10,000.

Table 2 shows the present value of $10,000 payable in 10 years and the
value at the beginning of each year with the amounts that are discounted.

Table 2-=The discounting process: Present value, for any given year, of
810,000 payable in 10 years at 6 percent discount per annum

Value at : Discount : Reduction in

: end : for : discount over

Year : of year : given yeanl/ : previous year

: Dollars

0 2/5 sgs - - —
1 5,920 335 20
2 6,275 355 21
3 6,651 376 23
4 7,050 399 24
5 7,473 423 25
6 7,921 448 27
7 8,396 475 29
8 8,900 504 30
9 9,434 534 32
10 10,000 566 -

l/The value at the end of any year is the value at the end of the
previous year divided by 1.06 (formula 2.1).

2/This is the same as the present value at the beginning of the lst
year.

Problem: You are offered $1,000 for timber in your woodlot.
You estimate that the same timber could be sold for $1,500 in
another 10 years. With a discount rate of 7.5 percent, should
you sell now or wait 10 years? You must determine the present
value of $1,500.

La -]
]

$1,500 [(1.075)717]
$1,500 x (L4852
$728

The $1,500 you would get by waiting 10 years is worth only $728 today. You
would be far better off to sell the timber today for $1,000.Z/

2/You would need $2,061 in another 10 years to justify holding the
timber, using formula 1.1.



INTEREST VS, DISCOUNT

At this point, you should be able to distinguish between the interest
and discount process. In the first problem (using formula 1.1l), we started
with a given sum today. We went from the present to the future and determined
the value of that sum for some future time. That involved the interest
process.é/ In the second problem (using formula 4.1 in the discount process),
the movement was reversed. We started with a given amount at 3027 time in
the future and determined the value of that at the present time.=' With dis-
counting, you end up with fewer dollars; with interest, you end up with more.

Frequently, when money is borrowed, a modified form of discounting is
used to determine the cost to the borrower and the amount that is received,
Whenever interest is paid in advance, the amount borrowed has been discounted.
For example, if you receive $940 but agree to pay $1,000 back at the end of
1 year, the $1,000 has been discounted at 6 percent., The actual interest
that you have paid on the amount that you received, $940, is 6.4 percent.i/
You would have been charged 6 percent interest if you had received $1,000 and
paid back $1,060 at the end of the year.

PRESENT VALUE OF AN ANNUAL RETURN

If you are to receive $2,500 at the end of each year and the payments
are to continue forever, you can determine the present value of this return
by the use of the capitalization formula:

.1) p = -—E-

where: P = present value
R = annual payment
i = interest rate

In this problem, we want to determine P where R is equal to $2,500 and i,
let us say, is 8 percent. With these substitutions, the formula becomes:

$2,500
P ="0.08
(5.2) .

= §31,250
The $31,250 can be described in two ways:

1. It is the present value of an annual income of $2,500 that
will be received forever,

3/Actually, whenever you move from an earlier time to some future time,
the interest process is involved.

4/This can be from any future time to an earlier time.

2 However, if the loan was repaid by equal monthly payments, the
interest rate on the amount actually received would be almost 127%.



2. It is the amount that must be invested at 8 percent interest to
obtain an annual return of $2,500 forever.

This problem has involved the use of the standard capitalization formula.

Problem: From your records, you estimate that you receive
$34.55 per acre as average annual net return to land that
is in continuous corn. What is the capitalized value of
the land with an ll-percent rate?

p = $34.55

0.11
$314

The land in continuous corn is worth $314 per acre.

PRESENT VALUE OF AN ANNUITY FOR A GIVEN TIME

Let us assume that you will receive $1,000 annually at the end of each
year for the next 10 years. Your discount rate is 9 percent. You want to
determine how much this annual income that you will receive over the next
10 years is worth to you today. The equation to solve this problem is:

1-(1+i) "
(6.1) P=R _—i'f_l__
i
where: P = present value
R = payment per conversion period
i = discount rate per conversion period
n = number of conversion periods

.\ =T
The factor [}_ik#il__ can be obtained directly from the PVUS tables
i

(App. table 3) for various values of i and for various number of conversion
periods. In this case, we solve for P where R equals $1,000, n is 10 years,
and i is 9 percent. In the PVUS table (App. table 3, part 6), we find that
when i is 9 percent and n is 10, the factor is 6.4177. With the proper .
substitution, we solve:

el
I

= $1,000 x ‘[5.417f]

(6.2)
$6,417.70

What does this figure $6,417.70 mean? It can be interpreted in three ways:

l. It is the present value of 10 annual payments of $1,000 each, with
payments made at the end of each year and with a 9-percent discount.

2. It is equal today to receiving $1,000 at the end of each year for
the next 10 years, if your discount rate is 9 percent.



3. It also represents the principal which, if invested at 9 percent
compound interest, will be completely exhausted, along with the
interest, if $1,000 is taken from it at the end of each year.

Table 3 shows the way this can be derived, year by year.

Table 3-=Present value of an annuity of $1,000 annually for 10 years at
9 percent interest, with year-by-year calculations

: Amount to : : Present value : Present value
Yeanl/ : be received : Factorg/ :  for given R3 : cumulative
Dollars - - - Dollars - - -
n
n R (1+i)~™ R(l+i)"D I R(+i)™®
-1 n=1
1 1,000 (1.09)_2 917 917
2 1,000 (1.09)__3 842 1,759
3 1,000 (1.09)_4 772 2,531
4 1,000 (1.09)_5 708 3,239
5 1,000 (1.09)_6 650 3,889
6 1,000 (1.09)_7 596 4,485
7 1,000 (1.09)_8 547 5,032
8 1,000 (1.09)_9 502 5,534
9 1,000 (1.09)_10 460 5,99
10 1,000 (1.09) 422 4/6.416

l/As of the end of the year.

2/gee Appendix table 2, part 5, for these factors.

3/This is calculated by multiplying R times the factor taken from the
appendix table,

4/The difference between this and the answer obtained by using formula
6.1 is due to rounding,

There is a similarity between the individual calculations for each year
and the discounting formula 4.,1. Actually, the annuity formula is a summa-
tion formula for a series of discounts. The same answer can be obtained by
discounting each annual payment and by totaling these items. This is the
procedure used in table 3. Although this longer method can be used, it is
far simpler to use the summation formula 6.1. This merely involves obtaining
the annuity factor from the PVUS tables and multiplying this by the periodical

payment.

Problem: Someone wants to sell you a note that still has four
more payments. It pays $750 per year with the first payment

a year from now. You can buy the note for $2,788. Is it a
bargain? You know that you would have no problem in getting
7.5 percent on an alternative investment. What investment
would you have to make with 7.5 percent interest to obtain

an annuity of $750 per year for 4 years?



Referring to the PVUS tables (App. table 3, part 6),
we find that the factor for 7.5 percent for 4 years is 3.3493,
Utilizing this factor in formula 6.1 we have:

$750 x g5.349é]
$2,511.9

P

An annuity of $750 per year for 4 years requires an
investment of only $2,512 at 7.5 percent. The note for
$2,788 would not be a bargain because the alternative
investment would cost $276 less. If you had bought it
at the asking price, you would have received only a
3-percent return instead of 7.5 percent.

FUTURE VALUE OF AN ANNUITY FOR A GIVEN TIME

You may, at times, be interested in the future value of an annuity.
This value is usually referred to as the amount of an annuity. It can be
determined by using the following formula:

(+1)"-1

(7.1) ;

g
]

= amount or future value

payment per conversion period
interest rate per conversion period
= number of conversion periods

R
]

.\ n
For various values of i and n, we can find the value of the factor [}li&%_:%]

in the FVUS tables (App. table 4). We will use the same example as in the
previous section: the annuity is $1,000, n is 10 years, and i is 9 percent.
In the FVUS table, we find that when i is 9 percent and n is 10, the factor
is 15.1929. Using formula 7.1, we have:

A

$1,000 x [i5.192ﬂ
$15,192.90

(7.2)

This figure, $15,193, can be described as follows:
1. If we invest $1,000 at the end of each year for 10 years at
9 percent interest, the payments will accumulate, with
interest, to $15,193 at the end of 10 years.

2. The value of $1,000 per year for 10 years at 9 percent
interest is equal to $15,193 at the end of 10 years.

Table 4 shows the way this is derived.

10



Table 4=-Amount of an annuity of $1,000 annually for 10 years at 6 percent
interest, with year-by-year calculations

: : Value at : Cumulative value
¢ Periodic : : end of : from end of
Yearl/ : investment : Factor2/ : 10 years§/ : 10 years
Dollars - - - Dollars - - -
n
n R (1+1)10™ R4y 0°® R R(141) 072
1 1,000 (1.09)2 2,172 415 194
2 1,000 (1.09)8 1,993 13,022
3 1,000 (1.09)7 1,828 11,029
4 1,000 (1.09)6 1,677 9,201
5 1,000 (1.09)° 1,539 7,524
6 1,000 (1.09)% 1,412 5,985
7 1,000 (1.09)3 1,295 4,573
8 1,000 (1.09)2 1,188 3,278
9 1,000 (1.09)L 1,090 2,090
10 1,000 (1.09)0 1,000 1,000

l/The investment is assumed to be made at the end of the year. There-
fore, the first $1,000 investment earns interest for 9 years while the
last $1,000 does not earn any interest. If an investment was made at the

beginning of each year, the amount at the end of the 10th year would be
$16,561.

Q/See Appendix table 1, part 5, for these factors.
3/This is calculated by multiplying R times the factor taken from the
appendix table.

4/The $1 difference between this and the answer obtained by using
formula 7.1 is due to rounding.

The interest formula 1.1 and the individual calculations for each year
as shown in table 4 are similar. In table 4, the standard compound interest
formula is used to calculate the amount of each periodic investment at the
end of the 10-year period. For example, the amount of the third investment
is equal to $1,000 (1.09)7, or $1,828, at the end of the period. Individual
calculations can be made for each year. The sum of these individual calcula-
tions amounts to $15,194., This is the same as that derived by using the
regular annuity formula 7.1 except for the dollar difference that is due to
rounding the figures in the process. One would normally use formula 7.1,
which merely involves obtaining the annuity factor from the FVUS tables and
a single multiplication.

Problem: You have an opportunity to buy into a small business
enterprise. You will be required to pay $3,333 per year for
the next 6 years, If you accept the rate of 9.5 percent, how
much will you have tied up in this investment at the end of

6 years? 6
1.095°-1

11



The annuity factor when i is 9.5 percent and n is 6 is found
in Appendix table 4, part 6, and is 7.6189. We then have:

A = $3,333 x [}.618é3
$25,394

At the end of 6 years, you would have a total of
$25,394 invested in the business.

BASIC FORMULAS

The five basic formulas we have discussed are:

R
(5.1) pPp=73 The capitalization formula No table needed
Present value :
(1.1) A=P (1+i)n Compound - interest formula Use compound in=-
Future value terest tables
A (App. table 1)
2.1) P= qhe . . Use formula 4.1
Discounting formulas .
and the discount
Present value tables (App. table
_ -n .
(4.1) P=A (4+i) 2)
-n
1-(1+
(6.1) P=R (}—iigéi“;> Annuity formula Use PVUS tables
Present value (App. table 3)
n-
(7.1) A =R Slii%——li> Annuity formula Use FVUS tables
Future value (App. table 4)

These formulas are basic to solvingproblems relating to present or future
values., Table 5 compares these formulas, using essentially the same basic
data. In many problems, you may need to use several formulas. :

THE AVERAGE INVESTMENT METHOD

The average investment method should never be used in the analysis of
any investment. Almost 100 publications issued by U. S. agricultural experi-
ment stations and State extension services in the 1960's included some
analysis of investment costs or costs of ownership. Ninety of them used the
average investment method in the analysis. In spite of its wide use by
agricultural economists, the average investment method is incompatible with
second analysis.6/

6/ ‘

~ Arthur J. Walrath, "The Incompatability of the Average Investment
Method for Calculating Interest Cost with the Principle of Alternative oppor-
tunities," Southern J. Agr. Econ., Vol. 5, No. 1, July 1973, pp. 181-185.
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Table 5-—Comparison

of results from

different formulas

: : Present Future
Process : Formula Given data value : value
: - = = Dollars - - -
: R
Capitalization : P=7 $1,000 per year,
: 8 percent interest 12,500 ————
Interest, : n
accumulated : A = P(1+1) $10,000, 8 percent
: for 10 years ———— 21,589
Discount . P=AQ@+) " $10,000 in 10 years,
: 8 percent discount 4,632 —————
: -n
Annuity : P = R(l-—-(l—IQ———> $1,000 annually for
10 years, 8 percent 6,710 = —e————
: n
Annuity : A= R(:(l"'ii =l $1,000 annually for
10 years, 8 percent = =  —m=——e 14,487




In the average investment method, the cost of interest is based upon the
average of the original cost of the investment and the salvage value of the
of the investment. This involves a simple arithmetic calculation. 1In this
method, the time value concept of money is not recognized. Compounding or
discounting must be used for sound economic analysis and requires the use
of geometric progressions. The basic tables which have been discussed are
summation formulas for geometric progressions in which the time value concept
of money is recognized.

Results obtained by using the average investment method are always in-
consistent with the data as given. If an investor uses this method as the
basis for determining the soundness of an investment, he will never recover
all his investment or he must accept a lower rate than he used in his calcula-
tions. We will illustrate this by applying two methods--the average invest-
ment method and the annuity method--to one example.

We are considering an investment of $10,000. This has a life of 5 years
with no salvage value. An 8-percent rate is desired. The annual return
needed according to the average investment method, is determined by the

following formula:
R = (:G+€> 1+ Cc-L
2 n

= annual return
original cost
salvage value
= rate

= years of life

where:

B QX
]

The result is:

R = (§10,0(2)0 + <> (.08) + §10,0(5)0 -0

($5,000) (.08) + $2,000
$400 + $2,000
$2,400

According to the average investment method, one would need to receive
$2,400 annually--$400 for interest on investment and $2,000 for capital
recovery--to recover the initial investment at 8 percent interest. This might
appear to be reasonable; but, let us develop the annual calculations for this
to determine the actual status at the end of the 5th year (table 6). Accord-
ing to data in table 6, $613 of the investment is not recovered. This is
correct and arises from the fact that in thie average investment method the
time value concept of money is not recognized. The average investment method
is unsound. '

According to the annuity method, the annual return required is:

1 - (1+.08)"3

$10,000 = R x 08
= R x £3.9927:|
= $2:50

14



!

Table 6--Amount of investment outstanding at beginning of year and schedule for interest and
capital recovery for an investment of $10,000, at 8 percent, with life of 5 years,
and with no salvage value, as calculated by the average investment method

: Investment : : : : Amount
outstanding : Interest : : : credited

¢ at beginning : on 1/ : Interes / ¢ Interest :  Excess /G for capital
Year : of year : balance~ credited— : deferred—/ : interest— : recovery<

: Dollars
1 : 10,000 800 400 400 -- 2,000
2 : 8,400 672 400 272 - - 2,000
3 : 6,672 534 400 134 - - 2,000
4 : 4,806 384 400 - - 16 2,000
5 : 2,790 223 400 - - 177 2,000
6 : 2/613 - - - - - - - - - -

1/

EyBased on data given; i.e. interest calculated at 8% on investment.

=/ As determined by average investment method.

%/Any interest deferred must be considered as additional investment.

—/Excess interest credited in later years is considered as additional capital recovery.

éjThis is also the balance outstanding at the end of the 5th year even though the asset
has no salvage value that can be recovered.



The annual calculations involving the annuity method are shown in table 7.
The investment is fully recovered at the end of its life.

With annuity tables readily available, there is no justification for the
continued use of the average investment method. Sound analysis requires the
use of sound methods. In the analysis of investments, this means the use of
compound interest and discount tables and related annuity tables.

EFFECT OF RATES ON PRESENT AND FUTURE VALUES

What is the effect that a lower or a higher interest rate would have on
the final results? In the capitalization process, the present value varies
inversely with the change in the rate, For example, with an annual return of
$1,000, when the rate is increased from 4 percent to 8 percent, the value is
reduced from $25,000 to $12,500. On the other hand, cutting the rate in half
doubles the value (table 8).

However, in the compound interest or the future value annuity formulas,
cutting the interest rate in half does not reduce interest by half except
when only one conversion period is involved. Wherever there are two or more
conversion periods periods, the amount accruing as interest will be reduced
by more than half. In the example, the future value 10 years from now of
$10,000 is $21,589 when interest is compounded at 8 percent, but $14,802
when compounded at 4 percent. The amount of interest earned is reduced by 59
percent with the 50-percent reduction in interest rate., Likewise, when the
interest rate is doubled, the interest is doubled only when one conversion
period is involved. 1In all other cases, the accumulated interest will be more
than doubled. This means that, with any given change in the rate, there is a
proportionately greater change in the amount of interest that accumulates.

In the discounting and the present value annuity formulas, similar re-
lationships exist between a change in the rate and the amount of discount,
In these formulas, however, a change in the rate results in a proportionately
smaller change in the amount of discount, The present value of $10,000 to be
received 10 years from now is $4,632 with an 8-percent discount and $6,756
with a 4-percent discount. The discount declined by 46 percent with the
50-percent reduction in the discount rate.

These relationships can be more easily recognized if we take two addi-
tional rates--one higher and one lower--and compare results.

Table 8 shows the variations in the present or future amounts for three
interest rates. The greatest change is where the payment is allowed to accu-
mulate, For example, the value of $10,000 at the end of 10 years at 4 percent
interest is only $14,802. At 8 percent interest, the amount increases to
$21,589, or an increment of $6,787 because of the change in interest rate.

The amount increases to $31,058 at 12 percent interest, or an increment of
$16,256 over the 4-percent rate.
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Table 7--Amount of investment outstanding at beginning of year and schedule

for interest and capital recovery for an investment of $10,000 at
8 percent, with life of 5 years, and with no salvage value, as
calculated by the annuity method

Investment : : : Amount
outstanding : Annual : Interest : credited
: at beginning : returnll : on : for capital
Year of year : required= : balanceg/ : recoverygl__
Dollars
1 10,000 2,505 800 1,705
2 8,295 2,505 664 1,841
3 6,454 2,505 516 1,989
4 4,465 2,505 357 2,148
5 2,317 2,505 185 2,320
6 4/2  excess

l/As determined by using formula 6.1

2/Based on data given; i.e. interest calculated at 8% on
investment.

3/This is the difference between $2,505 and interest for any given

ear.
y /1

f this had been carried to the nearest cent, the annual payments

would have been $2,054.57 with the last payment of $2,504.53.

Table 8--Effects of changes in rates on present and future value
Given : : Rates
Process : data : Value : 4 percent:8 percent:l2 percent

: - - - Dollars - - -
Capitalization : $1,000 a year Present 25,000 12,500 8,333
Interest ;

accumulated : $10,000 for

: 10 years Future 14,802 21,589 31,058
Discount : $10,000 for

: 10 years Present 6,756 4,632 3,220
Annuity : $1,000 annually

: for 10 years Present 8,111 6,710 5,650
Annuity : $1,000 annually

for 10 years Future 12,006 14,487 17,549

17



EFFECT OF TIME ON PRESENT AND FUTURE VALUES

The time period considered in the examples is relatively short, except
for capitalization. The time involved, however, is important. It affects
the amount of interest or the discount (table 9). For example, $10,000 at
8 percent interest accumulates to $14,693 in 5 years, but to $21,589 in 10
years. The compounding effect, doubling the time period, results in a 147-
percent increase in the interest received. This arises because there is
interest on interest. Time likewise affects discounting. If $10,000 is dis-
counted for 5 years, it has a present value of $6,806, compared with a present
value of $4,632 if discounted for 10 years. Doubling the period results in a
68-percent increase in the discount. The period involved and the rates used
are important factors in your analysis.

EFFECTS OF DIVERSE PERIODS ON PRESENT AND FUTURE VALUES

The interest or conversion period in the examples has been identical
with the payment period. For many situations, this will not be true. For
example, interest might be compounded semiannually with payments made annually,
Or payments might be monthly with interest compounded quarterly,

In working with a given sum, the problem is relatively simple. To begin
with, two adjustments need to be made. First, the rate needs to be expressed
in terms of rate per conversion period. With a rate stated as 8 percent
semiannually, this is 4 percent per conversion period. Second, the period
involved must be stated in terms of number of conversion periods. With 8
percent semiannually for 10 years, the number of conversion periods would be
20 with 2 in every year.

Table 9--Effects of changes in time on present and future values

Given data

1/ using an 8 : : Time period
Process— : percent rate : Value : 5 years : 10 years : 20 vears
: - - = Dollars - - -

Interest, :

accumulated : $10,000 Future 14,693 21,589 46,610
Discount : $10,000 Present 6,806 4,632 2,145
Annuity : 2/51,000 annually Present 3,993 6,710 9,818
Annuity : §/$1,000 annually Future 5,867 14,487 45,762

1/

='Capitalization process is not included since n (time) is not a factor
in the formula.

2/present value of $2,000 annually for 5 years is $7,985 or $500 for
20 years is $4,909.

3/Future value of $2,000 annually for 5 years is $11,733 or $500 for 20
years is $22,881.
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For example, the future value of $10,000 invested at 8 percent semiannual
interest for 10 years would be calculated from formula 1.1 where P is $10,000,
i is 4 percent, and n is 20. The amount, then, would be $10,000 x [2.1911])
or $21,911,

Or, the present value of $10,000 discounted for 10 years at 8 percent
semiannually would be determined by solving formula 4.1 where P is $10,000,
i is 4 percent, and n is 20. Present value would be $10,000 x[z4564] or
$4,564,

In working with annuities, however, we must make a third adjustment in-
volving use of a correction factor. The annuity formulas we have used include
the term '"n," which has been defined as the number of conversion periods for
computing interest. The conversion period must be considered as the base
period. The periodic payment, the number of payments, and the rate need to be
expressed in terms of the conversion period.

We also have a new factor to comsider--'"p," which is defined as the num-
ber of periodical payments in each conversion period. If the rate is computed
semiannually and payments are made monthly, p is 6, since there are 6 payments
in each conversion period. On the other hand, if the rate is computed semi-
annually and payments annually, then p is 1/2 since there are two conversion
periods for every payment period.

The rate as stated is always an annual rate, but frequently it is com-
puted on a semiannual or a quarterly basis. When the rate is computed on a
semiannual basis, one must divide by 2 to obtain the rate per conversion
period. For example, 8 percent semiannually is the same as 4 percent for
each 6 months, the conversion period. If it is computed on a quarterly basis,
then one must divide by 4 to obtain the rate per conversion period.

R is the payment per conversion period. When the payment period is dif-
ferent from the conversion period, then:

R = p x (the periodic payment).

Present Value of an Annuity

In determining the present value of an annuity, we used formula 6.1
when the conversion period was the same as the payment period. When these
periods are not the same, we need to use a correction factor. This factor is

i
shown as[?{]. It is found in Appendix 5 for selected i values and p values
Y

and is applied to the standard annuity formula. The revised formula now
becomes:

i 1-(14i)7"
(8.1) P=R <jp> < 1 >
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where: present value

payment per conversion period
discount rate per conversion period
number of conversion periods

number of payments per conversion period
= correction factor (taken from App. table 5)

P
R
i
n
P

1

jP

Take the example that was used in the section on present value of an

annual return for a given time (page 8), but with one change. In the
example, we had a 9-percent annual discount. Change this to a semiannual
rate. The conversion period now is 6 months.

'In the problem, we want to determine the present value of $1,000 annually
and we have the following data:

R = $500 (1/2 of $1,000)
i = 4,5 percent

n = 20

p=1/2

In using equation 8.1 we need to use two appendix tables. The [—ji—]
|4
is taken from Appendix 5. For an i value of 4.5 percent and a p value of

“-n
1/2, the factor is 0.9780. The annuity factor l:ilfil—— is taken from

the PVUS tables, Appendix 3, part 5. For an i value of 4.5 percent and an
n value of 20, the factor is 13.0079. Using equation 8.1, we have:

$500 x [.9780] X [13.0079:]

= $6,361

P

With discount computed semiannually instead of annually, the present
value of the annuity is reduced slightly.

To make further comparisons, let us change the frequency of the periodic
payment and use a 9-percent annual rate. The basic data are:

Periodic payment = $500 every 6 months
i = 9 percent annually (conversion
period is 1 year)

n =10
p=2
R = $1,000

We solve P using equation 8.1,

$1,000 x [1.0227] x {:6.4177]

$6,563

P
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With more frequent payments, the present value has increased. Compari-
sons of present value for these and other periods are shown in table 10.

Table 10--Variations in present value of an annuity for 10 years, arising
from variations in frequency of payments and in frequency of
interest conversions

9 percent interest

: or discount : Present
Payment : computed : value

Dollars : Dollars
1,000 annually Annually 6,418
1,000 annually Semiannually 6,361
1,000 annually . Quarterly 6,332
500 semiannually : Annually 6,563
500 semiannually : Semiannually 6,504
500 semiannually : Quarterly 6,476
250 quarterly Annually 6,59
250 quarterly Semiannually 6,576
250 quarterly Quarterly 6,548

Future Value of an Annuity

Future values are determined in a similar way. The identical correction
factor is used. The basic formula with the correction factor is:

(9.1) A =R Gl;) <Qﬂ)f‘1_;>

where: future value

payment per conversion period
interest rate per conversion period
= number of conversion periods

= number of payments per conversion period

nmun

= correction factor

-

Let us take the same problem from the previous section, but this time
determine the future value. The rate is 9 percent semiannually and payment

is $1,000 annually for 10 years. The conversion period is 6 months. The
basic data is:

R = $500

i = 4.5 percent
n = 20

p=1/2
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For formula 9.1, the correction factor i is taken from App. table 5

%)

and the annuity factor iliil——— is taken from the FVUS tables (App.
table 4). We have:
A = $500 x E9780] X [31.3714]
= $15,341

In the second problem, the periodic payment is $500 every 6 months with
interest computed at 9 percent per annum. We solve for A with

A = $1,000 x [}.ozzi] X [}5.1925]
= $15,538

Table 11 shows the comparisons of the amount of the annuity with varia-
tions in the conversion periods and payment periods.

Table ll--Variations in amount of an annuity for 10 years, arisiﬂg from
variations in frequency of payments and in frequency of interest

conversions
9 percent interest
: or discount

Payment : computed : Amount

Dollars : Dollars
1,000 annually : Annually 15,193
1,000 annually : Semiannually 15,341
1,000 annually : Quarterly 15,419
500 semiannually Annually 15,538
500 semiannually : Semiannually 15,686
500 semiannually Quarterly 15,750
250 quarterly : Annually 15,609
250 quarterly . Semiannually 15,860

250 quarterly Quarterly 15,947

e ee

RETURNS VS. COSTS

In working with the annuities, we defined R as the total periodic payment
within a conversion period. In working with interest or discount, we referred
to the present or future value of a given amount. For many, this nomenclature
is misleading. Examples we have used have been expressed largely as invest-
ments. Many investments also involve costs that occur in various time periods.
Costs are analyzed in the same way. Actually, we can consider the periodic
payment as a quantity that can move in either direction. It can be a sum
that is paid in, as an income, or it can be a sum that is paid out, as a cost.
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For example, if you have a series of annual costs, present value of these
costs can be determined by using formula 6.1, or the future value of these
costs can be determined by using formula 7.1, Likewise, if you have a series
of annual returns, present value can be determined by using formula 6.1, or
future value by using formula 7.1. Whether the payment is a cost or income,
the analysis involves use of the same formula.

The main problem in dealing with costs and returns is to analyze what is
involved and to classify the various items properly.
ANALYZING THE DATA AVAILABLE
Regardless of the problem, it will be impossible for you to arrive at
any sound decision until you analyze the data that relate to the problem.

Figure 1 can be used as a guide for analyzing the data and for determining
what formula to use. Four distinct steps are involved:

1. Clagssification of Payments

In the first step, payments are classified into one of two types: (1)
those paid in or considered as income, and (2) those paid out or considered
costs. Income and costs normally must be handled separately unless they occur
simultaneously and can be combined and expressed as a net income or net loss
at a given time. If annual costs are involved, but income occurs irregularly,
the two need to be handled separately in determining present or future values.
They can be combined to develop a net figure after the present or future
values have been determined. On the other hand, if annual costs and annual
income are involved, then these can be combined into a net figure, and the
present or future values of these net figures can be determined., 1In most
work, however, it is advisable to keep income and costs separate until the
final calculations., So the first step is to choose between the two classi-
fications, income or costs.

2. Frequency of Payments

Both costs and income must be subclassed as to the frequency of occur-
rence. If the payment occurs only once, the formula that you use can be
determined without any additional steps, If payments are recurring, you face
further choice: do they occur at regular intervals or at irregular intervals?

If the payments are at irregular intervals you can immediately determine

what formula to use from figure 1. 1In problems of this type, each payment
will need to be handled separately.

3. Conversion Period and Payment Period

With constant amounts paid at regular intervals, one additional step is
required. One needs to determime whether the conversion period is the same as
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Fig. 1 CLASSIFICATION OF DATA AND FORMULAS USED

BASIC DATA
Classification of
COSTS ——————=| payments | INCOME
C: . Time Recurring — e s;;?nu::;y of e —— Roeurriﬁg One Time
Same Varying Varying Same
Amount Amounts or Type of Recurring Amounts or _] Amount
at Regular [7] Irregular "] Payments =1 irregular at Regular [
Intervals Intervals Intervals intervals
Relationship of L
Same Differs e e e] e e ===l Conversion Period e e e § m— o— Same Differs
to Payment Period i
F E: )
4.1 6.1 8.1 4.1 ORMULA TO US 4.1 6.1 8.1 4.1
p=A(1+i)" P=n(’—'”i;”i‘) P=R(;—)(1'“i—”—)"‘) P=A(1+)"* ld  Present Value o P=a(1+i" P=R(1;“i+—ir2) P=R(;—Xﬂ) P=A(+i)"
P P.
1.1} 7.1] 9.1] 1.1] 1.1} 7] 9.1} 1.1]
A=p(1+i)" A= n(”;?ii) A= R('l) (""'—’n—'-') A=P 1+ | Future Value = A =P 1+ A=R(‘J+:’¢) A-n(il)(“—":)L-’) A=P(1+i)"
b ' p

*CALCULATE FOR EACH ITEM OF COST OR INCOME WHERE THE PAYMENT IS EITHER IN VARYING AMOUNTS OR PAID AT IRREGULAR INTERVALS
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the payment period or whether the periods differ., You follow the chart to
determine the proper formula,

4, The Formula To Use

After the data have been clasgified in this manner, you will have the
choice of using one of two formulas. The decision of whether to use the
formula to determine present value or the formula to determine future value
will depend partly on the particular problem. In some cases, you are defi-
nitely concerned with a future value; for example, accumulation of funds to
meet future expenses. However, in many problems, you will want to relate
future payments to the present and this means you will normally use the for-
mulas giving present values,

In examining figure 1, you will find that income is analyzed in exactly
the same way as costs.

THE RATES TO USE

There is no one rate that should be used. Many individuals might use
different rates for interest, discount, and capitalization. Actually, many
can justify having several different rates just for discounting or compounding,

If you borrow money, you know that you will have to pay a certain cost
for the use of it. Let us assume that this is stated at 9.5 percent per
year. The lender, in offering this rate to you, based it upon a number of
factors. 1In addition to the cost ot money to himself, he considered the
risks and uncertainties that might be involved, the liquidityz of the loan,
and the potential variation in income. A loan for investments involving
risks and uncertainties, low liquidity, or variation in income will require
a higher rate of interest than one largely unaffected by these factors. The
9.5-percent rate reflects his appraisal of how these factors will affect the
investment you make.

You as a borrower or as an investor are also concerned with these three
factors. Variations in income can result in a smaller return for your labor
and management and it might even affect your ability to meet certain finan-
cial obligations. Lack of liquidity can also affect you. Whenever your
assets are tied up this restricts your ability to take advantage of other
investment opportunities that might arise. Certain risks are insurable and
you can protect yourself by having them insured. However, uncertainties do
exist and these increase with the life of the investment. Whenever you
make an investment, you want to strive to obtain a return from it that is at
least equal to similar investments.

l/"Liquidity" refers to the ease of converting the loan or investment
to cash.
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SOME EXAMPLES OF EVALUATION OF INVESTMENT OPPORTUNITIES

Although the following problems are stated in terms of specific types
of situations, similar types of problems are faced by all businessmen. Many
individuals and families are also confronted with situations requiring similar
analysis. In these problems, various rates are used to emphasize the fact
that there is no one rate that should be used. '

Examples are given of the procedure that one must follow. No question
is fully answered. Certain assumptions are made in presenting these prob-
lems. In actual situations, these assumptions must be based upon an analysis
of the investment being considered. It is not sound to assume, if you buy
additional land, for example, that your net income will increase proportion-
ally with the increase in acreage or some other factor. Detailed analysis
of the total business should be made to estimate changes in costs and re-
turns for the entire operation, '

The assumptions you make in regard to your investment possibilities must
be reasonable.

Problem: How Much Do You Need to Save?

You want to build up a cash reserve to cover an anticipated major ex=-
pense at a future date or as an emergency reserve. You decide that your
goal is to have a savings account of $5,000 at the end of 5 years. Assume
that you can set money aside monthly and that it can earn 5.5, percent interest
paid semiannually. How much do you need to save each month?

These data meed to be classified in terms of figure 1 in order to deter-
mine what formula or formulas need to be used. Figure 2, based on figure 1,
illustrates the type of classification that must be made. From this classi-
fication, we know that you are concerned with a future value and the formula
that must be used is:

n_
o () ()

where: A = $5,000

10 (there are two conversion periods per year)
2.75 percent (1/2 of 5.5 percent) interest
per conversion period

6 (6 payments in each conversion period)

the unknown monthly payment

6W (6 payments in each conversion perlod)

H 3
i

o =o
nonou

We solve for R in the equation:

10
0.0275 1.0275" -1

=Rx [l.0114] x [11.3326]
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$5,000
R
W

R x (11.4620)
$436.22
$72.70

If you deposit $72.70 monthly in a savings account earning 5.5 percent
semiannually, you will have $5,000 in that account at the end of 5 years. The
total amount you would have deposited over this time is $4,362.00.8/ If pay-
ments are made semiannually, an additional $50.00 must be deposited over the
5-year period (table 12). 1If the money is deposited at 5 percent interest,
the monthly or semiannual payments must be slightly greater.

Table 12--Process of accumulating $5,000 in 5 years at 5 percent or 5.5 per-
cent interest and with monthly or semiannual payments

Interest computed : Total amount
Payment required : semiannually : paid in
Percent - Dollars
$72.70 monthly : 5.5 4,362.00
$441,20 semiannually : 5.5 4,412,00
$73.62 monthly : 5 4,417.20
$446.29 semiannually : 5 4,462,90

Problem: A Subscription for 1, 2, or 3 Years?

On my desk is a form showing that a subscription to this magazine will
cost $9 for 1 year, $16 for 2 years, or $20 for 3 years. Which is the best
buy, assuming a 6-percent discountrate? First let us look at the cost of
the 2-year subscription.

The alternative to a 2-year subscription is the payment of $9 now and
$9 a year from now. This problem involves two sets of data, one for the first
annual subscription and one for the renewal. The initial subscription in-
volves a present cost and there is no need to classify this further. The
renewal costs, however, need to be classified and this is done in figure 3.

For a cost that occurs only once with the conversion period the same as

the payment period, we need to use the following formula to determine the
present value:

-n
%.1) P=A (l+i)

§/It is assumed that annual tax liability on the interest earned will
come out of personal income and not from savings account. However, tax liabil-
ity should be considered when alternative investments are being analyzed.
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Fig. 2 BASED ON FIG. 1 Fig. 3 BASED ON FIG. 1

BASIC DATA BASIC DATA
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9.1

A= R(t)(w) o s e e e el Future Value




$9

6 percent

1

$9 61.06)-1]
$9 8.9434)]

(]
$8.49

where:

La o B = BT

With a $9 cost for the original subscription, the present value of the
cost for two annual subscriptions is $17.49, compared to $16 for a 2-year
subscription. The latter is definitely a better buy.

Another way to look at this is to determine what return T would need to
get on $7 (the difference between the 2-year subscription and the l-year
subscription) so I would have $9 at the end of the first year to renew the
subscription. Here we can use formula 1.1 and solve for 1i.

$9 = §7 (1+1i)
i = 28.57 percent

Buying a 2-year subscription is the same as getting a return of 28.75
percent on the additional $7 required.

A 3-year subscription is an even better buy. The alternative to a 3-year
subscription is paying $9 today, $9 a year from now, and $9 2 years from now.
Again, we have two sets of data. There is the cost of the initial subscrip-
tion, which is a present value. Then there are two additional payments, The
classification of the renewal data is presented in figure 4.

From this classification we know that the formula to use to calculate the
present value of the second set of data is:

where: R = $9
n=2
i = 6 percent
_ 1-51+.06)‘:l
P $9 x [: 06
- 89 x E1.8334]
= $16.50

This is the present cost of the two renewals after the original subscrip-
tion. The total present cost for three consecutive annual subscriptions is
$25.50 compared to $20 for a 3-year subscription. A 3-year subscription re-
quires an additional outlay of $11 at the beginning. If I invested this, I

would need to receive a return in excess of 40 percent in order to have suf-
ficient funds to buy annual subscriptious over the next 2 years.,
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Problem: Annual Membership Fees or a Life Membership?

Is a life membership in an organization a better buy than an annual mem-
bership? Naturally, this depends partly on how long you live after acquiring
life membership. It also depends upon your discount rate.

You must compare the present value of a series of annual membership
fees with the cost of the life membership. Let us take the case where the
life membership fee is $150 and the annual membership fee is $10. Let us
also assume that you will be a member for 20 years and that your interest
rate is 6 percent. You want to compare the cost of a life membership with
the cost of an annual membership renewed for 19 years. The problem involves
calculating the present value of the annual membership.

You will find that two sets of data are involved. There is the cost of
the initial subscription. There is also the cost of the renewals starting a
year later. Since the cost of the initial subscription is a present value,
there is no need to classify the set of data. The classification of the
costs of the remewals is the same as presented in figure 4, Calculation of
the present value of the renewals involves this formula: ,

(6.1) | P =R <L-__Qﬂf_“

i
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where: R = $10
n=19
i = 6 percent

Substituting the given values, you have

-15
1-(1+.06)

$10 * [: .06 :]
$10 x [E1.158i]

$111.58

-}
]

To this must be added the cost of the initial subscription. This means
that the present value of an annual membership renewed for 19 years is $121.58
compared with $150 for a life membership. A life membership costing $150
definitely would not be a good buy if you anticipate being a member for only
20 years. Actually, $150 invested in a life membership, which you anticipate
is of value to you for only 20 years, yields a 3.3-percent return.

If you can earn 6 percent on your investment and the annual membership
is $10 and you estimate that you might have need for this membership for 20
years, it would be a better buy for you to invest $112 elsewhere than in a
life membership. You could withdraw $10 each year for 19 years before the
fund was completely exhausted. With annual dues of $10 or a life membership
fee of $150, paying annual dues will be more ecomomical unless you anticipate
renewing your membership for more than 31 years.

Problem: Should You Buy This Equipment?

As a businessman, you often face a choice among various pieces of equip-
ment, You will need to: (1) know the original cost of the investment, (2)
estimate annual operating and maintenance costs, (3) estimate the additional
income tax liability arising from the use of the investment, (4) estimate the
value of the output of the asset, and (5) determine what you anticipate as
the life of the asset and its salvage value,

Let us assume that after studying the possibilities, you consider the
following, which we will call Alternative A,

Dollars

Cost of the equipment installed, less

the. present value of any investment

credit permitted 10,500
Salvage value at the end of 12 years 1,500
Operating, maintenance, insurance

cost, etc, 3,000 annually
Value of production 5,500 annually
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In your calculations, you plan to use straight-line depreciation. The first
step involves calculating your additional income tax liability. Assuming that
all items of operating, maintenance, and insura?ce are deductable items, we
need to add to this the amount of depreciation2 to obtain total deductions.
The following calculation gives additional taxable income:

Dollars
Value of production 5,500
less operating costs 3,000
less depreciation 750
3,750
Additional taxable income 1,750

If you are in the 32-percent tax bracket; the additional income tax liability
amounts to $560.

At this point you can determine your annual net cash income after taxes.
This involves the following calculations:

Dollars
Gross income 5,500
less annual operating assets 3,000
less income taxes 560
3,560
Net cash income after taxes 1,940

At this point, you need to classify this net cash income after taxes;
this can be done in the same manner as previously. We have a return that is
recurring, that is constant at regular intervals, and where the conversion
period and payment period are identical. We are interested in a present
value. The classification is the same as shown in figure 4, except this in-
volves a return and not a cost. However, channelizing this classification
in figure 1 shows that the same formula is used:

1- (1) "
(6.1) P =R —-L;—)—
where: R = $1,940
n= 12
i = 10 percent

-}
|

: -12
We find that: = $1,940 x [1'(1+i(1)0) ]
$1,940 x [}.813{]

$13,218.58

2/This is total cost less salvage value divided by years of life.
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This is the present value of the annual income that would be derived
from investment in Alternative A. There is also a salvage value. (Classi-
fication of the salvage value is the same as shown in figure 3; this requires
use of this formula:

4.1) P=A (I4i)""
where: R = $1,500

n= 12

i = 10 percent

Present value of the salvage value is:

$1,500 [}L+.10)-1%]
$1,500 x [2318€]

$477.90

P

The total of these two items, $13,696, is the present value of all in-
come that would flow from this investment in Alternative A. With the data as
given, it would appear that this would be a good investment since only $10,500
is required for the original investment,

Choosing between two or more alternatives. But, you also wish to consider
Alternative B and have compiled the following information:

Dollars
Cost of equipment, less present
value of any investment credit 9,000
Salvage value at end of 10 years 1,000
Operating and maintenance costs 2,400 annually
Value of production 5,000 annually

Following the same procedure, we find his taxable income increases by
$1,800 with an additional tax liability of $576. Net income after taxes
amounts to $2,024 annually. The present value of this is $12,436.67 and
the present value of the salvage is $385.50. Total present value of all net
income amounts to $12,822,17, Again, this appears to be a good investment,

But the question to the businessman is: which is the better investment,
the one costing $9,000 (Alternative B) and having a flow of income over 10
years with a present value of $12,822 or one costing $10,500 (Alternative A)
with a flow of income over 12 years with a present value of $13,696.48. This
can be done by comparing the relationship of the present value of the flow of
income to the cost of the investment for each alternative. Even though the
present value of the flow of income from Alternative A is greater than from
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Alternative B, the latter is the better choice. Alternative B produces an in-
come flow that is 42.5 percent greater than the investment. Alternative A

has an income flow that is only 30.4 percent greater (table 13). The smaller
investment with the 10-year life is better,

Table 13--Comparison of altermative investment opportunities

Item : Alternative A : Alternative B
: Years
Life : 12 10
: Dollars
Original cost of investment : 10,500 9,000
Salvage value : 1,500 1,000
Annual net cash return : 1,940 2,024
Present value of income flow : 13,696 12,822
Percent

Present value of income flow :
compared to original. cost : 130.4 142.5

Problem: Should the Farmer Buy Additional Land?

A farmer wishing to buy more land must estimate the additional annual
net income that will arise with this purchase. He will need to determine how
long a repayment period he wants. He needs to know the interest rate he will
have to pay. The farmer will have certain additional risks associated with
farm production as well as uncertainties and risks relating to farm operationm.

Let us assume that the land has a firm cost of $25,000 and the farmer
can pay $10,000 down. Let us also assume that the farmer wants to repay the
loan over a l0-year period and that money can be borrowed at 9.0 percent.
Risks, uncertainties, variations in income, and lack of liquidity raise the
total rate to 10.5 percent.

The data we now have can be classified. We have a cost that is recurring
and that will involve equal annual payments with the conversion period same as
the payment period. ' This also involves a present value. The classification
is the same as shown in figure 4. This means that we need to use formula
6.1 where P = $15,000, n = 10, and i = 10.5 percent. Solving for R, we have:

X -10
15,000 = R x | (1*1'30;55)
-rx [6.1048 ]
R = $2,49
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The farmer will need an additional $2,494 annually to amortize the loan
and to cover other costs. This allows $2,337 for the amortization of the
$15,000 debt and $157 for the risks, uncertainties, and lack of liquidity
(table 14),

The problem stated that the farmer wants to repay the loan in 10 years.
What would be the effect if the farmer decided to finance such a loan over
a 20-year term? He would need an additional net return of only $1,822 com-
pared with $2,494. His costs would be reduced by $672 during the first 10
years, Offsetting this reduction would be the 10 additional payments of
$1,643 on the loan during the second 10 years. The longer loan requires an
additional $9,490 for interest on the $15,000 borrowed.

Problem: When Should You Sell Your Land?

Decisions relating to the sale of land near urbanizing areas must be made
in an atmosphere of considerable speculation in which you, the landowner,
must estimate the future price for your land. The question should be re-
examined frequently in areas of rapid economic growth.

You should first examine your present situation. 1In this appraisal, for
example, you might estimate that your land would sell for $50,000 today and
that you are receiving 7 percent on your investment, or $3,500 annually.

You also estimate that if you were to sell the land today, your capital gains
tax and other costs in transferring your investment from land to some other
use would total $5,000, leaving you a net of $45,000 from the sale. Also,

if you were to sell, you would need an alternative use for your labor and non-
real estate capital that would yield a return at least equal to that earned
today. In your appraisal, you realize that suitable alternative uses are
available,.

The question whether you should sell depends in part on what you expect
land prices to be in the future. If you expect no rise in land prices, you
would be better off financially to sell when you could obtain an annual
return in excess of $3,500 on the $45,000 in some alternative investment.
This would be a return of at least 7.8 percent on the $45,000,

However, if the area is one with considerable residential, commercial,
or industrial activity, it would be normal to expect some rise in land prices.
One can only speculate as to what this rise will be over the next 5 or 10
years, Let us assume that your land that will sell for $50,000 today can be
sold in 10 years for $105,000.

You also need to make some estimates of the various costs that will be
associated with the sale of this property in another 10 years. These costs
will include a capital gains tax and the expenses of the sale and transfer
of land. You assume that these costs will be $18,600. The net available,
after paying these costs, would be $86,400, compared with a net of $45,000
if you were to sell the land today. If these assumptions are correct, you
would receive an additionmal $41,400 net from the sale of the land by waiting
10 years. Should you wait or sell it now?
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Table 14--Costs of borrowing $15,000 for 10 years at 9 percent interest and with additional
costs of 1.5 percent

: Balance : 9 percent ¢ Reduction Costs : 1.5 percent Total
¢ beginning : interest : on : of additiog7l ¢ annual
Year : of vear : of loan : principal : loan : costs— :  costs
: Dollars
1 ; 15,000 1,350 987 2,337 157 2,494
2 : 14,013 1,261 1,076 2,337 157 2,494
3 : 12,937 1,164 1,173 2,337 157 2,494
4 ¢ 11,764 1,059 1,278 2,337 157 2,494
5 ¢ 10,486 944 1,393 2,337 157 2,494
6 : 9,093 818 1,519 2,337 157 2,494
7 : 7,574 682 1,655 2,337 157 2,494
8 : 5,919 533 1,804 2,337 157 2;494
9 : 4,115 370 1,967 2,337 157 2,494
: 2/ 2/
10 : 2,148 193 2,148 2,341 157 2,498=
lJIncludes risks, uncertainties, variations in income, and lack of liquidity. A reserve

fund should be set up to meet these costs.
E.Difference is due to the fact that calculations were made to the nearest dollar.



The answer depends largely on alternative opportunities for the $45,000
that you would net today. Can you invest $45,000 now and obtain a return
that will maintain the present return and provide an additional return that
will yield $41,400 at the end of 10 years? 1In this analysis, you decide to
use a 7.5-percent rate. How much additional return per year would you need
so that this investment would increase by $41,400 at the end of 10 years?

This analysis of the problem enables us to classify the data according
to figure 1. We find we have two sets of data. First, there is the current
flow of income of $3,500 a year. Second, there is the ad@itional flow of
income that will accumulate to $41,400 at the end of 10 years. This second
get of data is classified in figure 5. From this, we can see that we must
use formula 7.1 since we are concerned with a future value. With A = $41,400,
n= 10, and i = 7.5 percent, we have:

10
R % [:Q+.075) -1]
.075
R x [é4.147£]

= $2,926.39

$41,400

=]
|

The $2,926 is the additional annual return you need to make it profitable
to sell today. However, the additional $2,926 and annual interest increment
will be subject to personal Federal income tax and possibly State income tax.

Fig. 5 BASED ON FIG. 1

BASIC DATA

Classification of

Recdrring - —— — — Frequency of
Payments
Same
= aAtn;{oel;:tlar o e o e Gree SEEe S o sy ;ype OftReCuﬂ’im
ayments
Intervals

Relationship of
Same o e ——— = e we wms =« Conversion Period
to Payment Period

FORMULA TO USE:

7.1

W
ASR(W) b e s SmEn EAE TEEE S SmEn TN Sme Future Value

37



Your additional annual personal tax liability could be 36 percent or more on
the additional income. If the income tax liability amounts to 36 percent,
you would have an additional tax of $1,646 in the first year and of $3,156
in the last year on this additional income.10/

At present, you are receiving an annual income of $3,500 from the cur=-
rent investment. You want to continue to receive this return, but you must
also receive annually an additicaal $2,926 plus an amount equivalent to your
tax liability on the additional income. The situation, year by year, is
shown on table 15. Actually, instead of a 7.5-percent return as used in the
calculations, you must receive a return of 18 percent in the first year and a
return of 15 percent on your investment during the 10th year.

In summary, under the given assumptions, you would not be economically
justified in selling your land unless you can find an alternative source of
investment that will yield an annual return in excess of $8,072 on the $45,000
that could be obtained from the sale of the farm today.

Problem: What is the Value of Pastureland?

You estimate it will cost $70 per acre to establish a good pasture with
a life of 10 years. You also estimate that annual costs for taxes, ferti-
lizer, fencing, clipping, and other items are $21 per acre and that annual
returns are $45 per acre. With a 7-percent discount rate and a 10- percent
capitalization rate, what is this pastureland worth?

The classification in this probleu involves three sets of data. First,
there is the cost of establishing the pasture. This is a present value and
requires no further calculations. The second set of data includes the annual
cost and the third set annual returns. These two data sets are classified
in figure 6. Even though one set of daia involves costs and the other
returns, we find that formula 6.1 must be used for both sets of data.

Costs: The present value of $21 per year at 7 percent is determined from the

f0110w1ng equation:
=10
1-(1+.07)
= $21 x [: 07 :]

$21 x [7.0236]

$147.50

-}
|

Adding the cost of establishing the pasture gives a total cost of $217.50.

10/One can calculate the amount needed by using the following formula:
G(l-t) = N, where G is the income on which the tax is paid, or the unknown
in this case; t is equal to the tax rate or 367%; and N is the net income
after taxes or $2,926.
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Table 15--Year-by-year process of maintaining an annual income of $3,500 and of accumulating
$86,400 in 10 years from an original investment of $45,000

: Amount of ¢ Maintenance : : :
s investment at : of present : Return for : Additional : Total
: beginning of : annual : capital 1/ : annual taxZ/ : returns
Year : year : returns : accumulationm : liabilities— : needed
: Dollars
1 : 45,000 3,500 2,926 1,646 8,072
2 : 47,926 3,500 3,145 1,769 8,414
3 : 51,071 3,500 3,381 1,902 8,783
4 : 54,452 3,500 3,635 2,045 9,180
5 : 58,087 3,500 3,908 2,198 9,606
6 : 61,995 3,500 4,201 2,363 10,064
7 : 66,196 3,500 4,516 2,540 10,556
8 : 70,712 3,500 4,855 2,731 11,086
9 : 75,567 3,500 5,219 2,936 11,655
10 : 80,786 3,500 5,610 3,156 12,266
11 ¢ 3g6,396 - - - - -

117—1/2 % rate is used.

2/1t is assumed that additional personal tax liability will amount to 367 additional
income. However, it is necessary to recognize that under the current tax rate schedule,
the rg?e increases with an increase in taxable income.

2/Amount of investment at the end of the 10th year. Figures do not total $86,400
because of rounding.
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Returns: The préaent value of $45 annually for 10 years is determined in the

same manner:
. ‘:1-(1+.07)'10]
$45 x .07

$45 x [}.0236]
$316.06

2~
1

Value of land: To determine the value of the land, we first need to obtain
the net return which is $98.56. This is a return from the use of the land
over the 10-year period. This return needs to be expressed as an annual net
return. In this situation, we have a present value and the unknown is & re-
curring constant with conversion period the same as the payment period. From
figure 1 we find that formula 6.1 must be used to solve for R. We have:

-10
1- (1+.07)
$98.56 = R x o
= R x [}.0236]
R = $14.03

Pagsture yields a return of $14.03 per acre. You will need to decide what part
of this is returned as profit for establishing sod and what part is return to
land. 1If, as is frequently done, all is considered as return to land, and if
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it is assumed that this is a 1l0-year rotation that can be maintained indefi-
nitely, the capitalized value of land with a 10-percent rate is $140 (formula
5.1).

Problem: What About Growing Christmas Trees?

In evaluating possibilities of growing Christmas trees, a landowner esti-
mated that it would be necessary to incur costs as shown in table 16. These
costs would be incurred at various times over an 8-year period. These costs
must be converted to present values in order to make an adequate evaluation.
The owner, because of the risks involved, was willing to accept 12 percent as
a minimum return on his investment.

This problem involves many steps, outlined in table 17. This, however,
is not an unusual situation. Many investment opportunities will have costs
and returns in varying amounts over a number of years and evaluation of the
investment can involve many steps.

There are two main ways to determine present values of all costs. In
this example, it might be easier to take the costs for each year, as shown
in table 16, and discount the costs to the present, For example, in year 5,
there is a cost of $114 (which we have assumed is incurred at the beginning
of the year). This needs to be discounted for 4 years to obtain the present
value. Thus, the present value is:

P, = $114 x E1+.12)'EJ
$114 x E6355]

$72.45

The discounted costs for each year is shown in table 16, The total value of
all these costs is $756.10.

The identical figure can be obtained by working with the costs of each
item as listed in table 16 and calculating the present value of all costs re-
lating to that time. Take the cost of shearing as an example. We can recog-
nize this as an annuity whose present value can be calculated to the beginning
of year 2 and then that amount discounted for one year to obtain the present
value at the beginning of year 1. However, an adjustment needs to be made
since this cost can be reported as a deductible item on income tax returns.

At a 25-percent tax rate, the tax is reduced by $15, leaving a net cost of
$45. The steps needed to obtain the present value of this are presented in
table 17.11/

Likewise, the present value of the other cost items can be obtained by
using the formulas shown in table 17. The present value of all these costs is
the same as derived in the previous calculations.

11/Since it is assumed that the tax rate remains constant, the adjustment
could have been made after calculating the present value of the $60 costs for
7 years.
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Table 16—-Estimated costs per acre for Christmas tree production by years

: Yearl/
Item : 1 2 3 : 4 5 : 6 7 : 8 9
Dollars
Site preparation ¢ 33
Seedling/planting : 125 18
Mowing : 24 24 24 24 16 16 16 16
Shearing/pruning : 60 60 60 60 60 60 60
Insecticide 19 19
Herbicide : 14
Fertilization : 15
Miscellaneous : 20 8 26
Harvesting/marketing : 126 645
Property tax, fencing, etc. : 4 4 4 4 4 4 4 4 4
Total 2/ : 182 46 115 102 114 99 95 206 725
Reduction in income tax=~' : 6 7 28.75 25.50 28.50 24.75 23.75 51.50 181.25
Net cost : 176 39 86.25 76.50 85.50 74.25 71.25 154.50 543.75
Present value of net cost : 176 34.82 68.76 54.45 54.34 42.13 36.10 69.88 219.62

l/It is assumed that all costs are incurred at the beginning of the year.

incurE?d in year 2 need to be discounted only 1 year to obtain a present value.
%/1t is also assumed that the operator during the growing period is in the 25% tax bracket and

that he can report all cost items except the first two as deductable items in his income tax return.

This means that items
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Table 17—Procedure

for determining present values for Christmas tree enterprise

: : Formula : 2 Present
Cost item : Procedure to use : to usel/ : Calculate™ value
s Dollars
Site preparation : None for $33 None None 33.00
Seedlings/planting: a) None for $125 None None 125.00
: b) $18, discounted 1 year 4.1 18(.8929) 16.07
Mowing3/ : a) Present value of $24 annuity
: for 4 years 6.1 24(3.0373) 72.90
: b) Present value of $16 annuity
: for 4 years 6.1 16(3.0373) - -
: ¢) Above discounted 4 years 4.1 48.60(.6355) 30.89
Shearing/pruning3/: a) Present value of $60
: annuity for 7 years 6.1 60(4.5638) - -
: b) Above discounted 1 year 4.1 273.83(.8929) 244.50
Insecticide3/ : a) $19.00, discounted 2 years 4.1 19.00(.7972) 15.15
: b) $19.00, discounted 5 years 4.1 19.00(.5674) 10.78
Herbicide3/ : $14.00, discounted 3 years 4.1 14.00(.7118) 9.97
Fertilizer3/ ¢ $15.00, discounted 6 years 4.1 15.00(.5066) 7.60
Miscellaneous3/ : a) None for $20 -- - - 20.00
: b) $8, discounted 2 years 4.1 8(.7972) 6.38
: ¢c) $26.00, discounted 4 years 4.1 26.00(.6355) 16.52
Harvesting/mktmi/ : a) $126.00, discounted 7 years 4.1 126.00(.4523) 56.99
: b) $645.00, discounted 8 years 4.1 645.00(.4039) 260.52
Taxes, fencing, : a) None for $4 - - -- 4.00
ete.3 : b) Present value of $4 annuity
: for 8 years 6.1 4(4.9676) 19.87
Total : - - - - - - 21950.14
1/

='From figure 1.

2/

=’All figures in parenthesis come from the appendix tables.
3/To determine net cost after taxes, take the first two items--site preparation ($33) and
seedlings and planting ($125 plus $16.07)--as given and 75% nf all other items, mowing through
The total will be identical to that in table 16.

taxes and fencing.



Revenue also must be considered. The owner estimated that in the 8th
year, he would receive $523 from sales and in the following year $4,734. He
also estimated that his tax liability would reduce this income to $450 and
$3,836 respectively. The present value of these, using formula 4.1, are
$203.54 and $1,549.36 respectively, or a total of $1,752.90.

The net return from this activity is $996.8l. To compare this net re-
turn with returns from alternative enterprises, this figure needs to be con-
verted to an annual figure over the 8-year rotation. This is done by using
formula 6.1, where the present value is $996.81; the period is 8; and the rate
is 12 percent. We solve for R in the following manner:

-8
1-(1.12)

R X [;.9675]

$200.66

$996.81

R

Thus, the operator may expect, with these given assumptions, $200.66 as an
annual net return to land and management for this activity.
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Appendix table 1: The Amount of 1--The El+i)f]tab1e

Part l.--Amount of 1 where m is 1 to 60 and i is 5/12, 5.5/12, .5, 6.5/12,
7/12, 7.25/12, 7.5/12, 7.75/12, and 2/3 percent

D LIk -

-t
O 00N

-
S RS

P
H O

[~

ot
U

2RI RIS ORI
D LIk =

3 P3

r3 r3
BelissBRN s 8

Ol
[l

5/12 5.5/12
1.0042 1.0046
1.0084 1.0092
1.0126 1.0138
1.0148 1.0185
1.0210 1.0231
1.0253 1.0278
1.0295 1.0325
1.0338 1.0373
1.6381 1.0420
1.0425 1.0468
1.04648 1.+0516
1.0312 1.0564
1.0555 1.0612
1.0599 1.0661
1.0644 1.0710
1.0488 1.0759
1.0732 1.0808
1.0777 1.0868
1.0822 1.0908
1.0867 1.0958
10912 1.1008
1.0958 1.10%8
1+1004 11109
1.1049 1.1160
141095 L1211
1.1142 1.1263
1.1188 1L.1314
L1235 1.1366
1.+12682 1.1418
1.1329 1.1470

.5

1.0050
1.0100
1.0151
1.0202
1.0253

1.0304
1.0355
1.0407
1.0459
1.0511

1.0564
1.0617
1.0670
1+0723
1.0777

1.0831
1.0885
1.0939
1.0994
1.1049

1.1104
1.1160
11216
11372
1.1328

11385
1.1442
1.1499
1.1556
1.1614

6.5/12

1.0054
1.0109
1.,0163
1.0218
1.0274

1.0329
1.0385
1.0442
1.0498
1.0555

1.0612
1.0670
1.0728
1.0786
1.0844

1.0903
1.09462
1.1021
1.1081
1.1141

1.1201
101262
11323
1.1384
l.1446

11508
1.1570
1.1633
114696
1.1789

7/12 7.25/12 7.5/12 7.75/12 2/3
1.0058 1.0060 1.0063 1.006% 1.0067
1.0117 1.0121 1.0125 1.0130 1.0134
1.0176 1.0182 1.0189 1.0195 1.0201
1.023% 1.0244 1.0252 1.0261 1.0269
1.0295 1.,0306 1.0316 1.0327 1.0338
1.035% 1.03468 1.0381 1.03%94 1.0407
1.0416 1.0431 1.0446 1.0461 1.0476
1.0476 1.0494 1.0511 1.0528 1.0546
1L.0537 1.0857 1.0577 1.05%94 1.0616
1.0599 10621 1.0643 1.0665 1.0687
1.0661 1.068% 1.0709 1.0734 1.0758
1.0723 1.07350 1.0776 1.0803 1.0830
1.0785 1.0815 1.0844 1.0873 1.0902
1.0848 1.0880 1.0911 1.0943 1.0975
1.0912 1.0946 1.0980 1.1014 1.1048
1.0975 1.1012 1.1048 1.1085 1.1122
1.,1039 1.1078 L.1117 141157 1.1196
1.1104 1.1145 1.1187 1.1229 1.1270
1.1168 1.1213 1.,1257 1.+.1301 1.1344
1.1234 1.1280 1.1327 1.1374 1.1421
1.1299 1.1348 1.1398 1.1448 1.1497
11365 1.1417 1.1449 1.1521 1.1574
1.1431 1.1486 1.1541 1.1596 1.16351
1.1498 1.1585 1.1613 1.1671 1.1729
11565 1.1625 1.1686 1.1746 1.1807
1.1633 1.1695 1.1759 1.1822 1.18846"
1.1700 141766 1.1832 1.1898 1.1965
1.1769 1.+1837 119206 1.1975 1.2045
1.1837 1.,1909 1.1980 1.2053 1.2125
1.19206 1.1981 1.2055 1.2130 1.2206
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31
32
33
34

33

36
37
38
39
40

41
42
43
44
45

46
47
48
49
30

51
32
53
54
53

56
57
58
59
60

5/12 5.5/12
1.1376 1.1523
1.1423 1.1576
1.1471 1.1629
1.1519 1.1482
1.1567 1.1736
1.1615 1.1789
1.1663 1.1844
1.1712 1.1898
1.1761 1.1952
1.1810 1.2007
1.1859 1.2062
1.1908 1.2117
1.1938 1.2173
1.2008 1.2229
1.2058 1.2285
1.2108 1.2341
1.2158 1.2398
1.2209 1.2455
1.2260 1.2512
1.2311 1.2569
1.2362 1.2627
1.2414 1.2684
1.2465 1.2743
1.2517 1.2801
1.2570 1.2840
1.2622 1.2919
1.2674 1.2978
1.2727 1.3037
1.2780 1.3097
1.2834 1.3157

.5

1.1672
1.1730
1.1789
1.1848
1.1907

1.1967
1.2027
1.2087
1.2147
1.2208

1.2269
1.2330
1.2392
1.2454
1.2516

1.2579
1.2642
1.2708
1.2768
1.2832

1.2896
1.2961
1.3026
1.3091
1.3156

1.3222
1.3288
1.33535
1.3421
1.3489

6.5/12

1.1823
1.1887
1.1951
1.2016
1.2081

1.2147
1.2213
1.2279
1.2345
1.2412

1.2479
1.2547
1.2615
1.2683

1.2732

1.2821
1.2890
1.2960
1.3030
1.3101

1.3172
1.3243
1.331%
1.3387
1.34460

1.3533
1.3606
1.3680
1.3754
1.3828

7/12 7.25/12 7.5/12 7.75/12
1.1976 1.2053 1.2131 1.2209
1.2046 1.2126 1.2206 1.2288
1.21164 1.2199 1.2283 1.2367
1.2187 1.2273 1.2359 1.2447
1.2258 1.2347 1.2437 1.2527
1..2329 1.2422 1.2514 1.2608
1.2401 1.2497 1.2593 1.26%90
1.2474 1.2572 1.2671 1.2771
1.2546 1.2648 1.2751 1.2854
1.2619 1.2724 1.2830 1.2937
1.2693 1.2801 1.2910 1.3021
1.2767 1.2879 1.2991 1.3103
1.2842 1.2956 1.3072 1.3189
1.2917 1.3033 1.3154 1.3274
1.2992 1.3113 1.3236 1.3360
1.30648 1.3193 1.3319 1.3446
1.3144 1.3272 1.3402 1.3533
1.3221 1.3353 1.3486 1.3621
1.3298 1.3433 1.3570 1.3709
1.3375 1.3514 1.3655 1.3797
1.3453 1.35%96 1.3740 1.3886
1.3532 1.3678 1.3826 1.3976
1.3611 1.3761 1.3913 1.4066
1+3690 1.3844 1.4000 1.4157
1.3770 1.3928 1.4087 1.4248
1.3850 1.4012 1.4175 1.4341
1.3931 1.4096 1.4264 1.4433
1.4012 1.4182 1.4353 1.4526
1.4094 1.4267 1.4443 1.4620
1.4176 1.4354 1.4533 1.4715

2/3

1.2287
1.2369
1.2452
11,2535

1.2618

1.2702
1.2787
1.2872
1,2948
143045

1.3131
1.3219
1.,3307
1.3396
1.3485

1.3573
1.3666
1.3757
1.3848
1.3941

1.4034
1.4127
1.4221
1.4316
1.4412

1.4508
1.4604
1.4702
1.4800
1.4898

31
32
33
34

35

36
37
38
39
40

41
42
43
44

45

46
47
48
49

50

ol
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54

55

06
57
58
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60
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Part 2.--Amount of 1 where n is 1 to 60 and i is 8.25/12, 8.5/12, 8.75/12,
.75, 9.25/12, 9.5/12, 9.75/12, 5/6, and 10.25/12 percent

8.25/12 8.5/12 8.75/12 .75

1.0069 1.0071 1.0073 1.0075
1.0138 1.0142 1.0146 1.0151
1.0208 1.0214 1.0220 1.0227
1.0278 1.0286 1.0295 1.0303
1.0349 1.0359 1.0370 1.0381
1.0420 1.0433 1.0446 1.0459
1.0491 1.0506 1.0522 1.0537
1.0563 1.0581 1.0598 1.0616
1.0636 1.0656 1.0676 1.06%96
1.0709 1.0731 1.0754 1.0776
1.0783 1.0807 1.0832 1.0857
1.0857 1.0884 1.0911 1.0938
1.0932 1.0961 1.0991 1.1020
1.1007 1.1039 1.1071 1.1103
1.1082 1.1117 1.1151 1.1186
1.115¢9 1.1196 1.1233 1.1270
1.1235 1.1275 1.1315 1.1354
1.1313 1.1355 1.1397 1.1440
1.13%90 1.1435 1.1480 1.1525
1.1469 1.1316 1.1564 1.1612
1.1547 1.1598 1.1648 L.1699
1.1627 1.1680 1.1733 1.1787
1.1707 1.1763 1.181¢9 1.1875
1.1787 1.1846 1+1903 1.19464
1.1868 1.1930 1.1992 1.2054
1.1950 1.2014 1.207¢9 1.2144
1.2032 1.2099 1.2167 1.2235
1.2113 1.2185 1.2256 1.2327
1.2198 1.2271 1.2345 1.2420 .
1.2282 1.2358 1.2435 1.2513

9.25/12 9.5/12 9.75/12
1.0077 1.0079 1.0081
1.0135 1.0159 1.0163
1.0233 1.0239 1.0246
1.0312 1.0320 1.0329
1.03%91 1.0402 1.0413
1.0472 1.0485 1.0498
1.0552 1.0568 1.0583
1.0634 1.0651 1.0669
1.0716 1.0735 1.0755
1.0798 1.0820 1.0843
1.0881 1.0906 1.0931
1.0965 1.0992 1.1020
1.1050 1.1079 1.1109
1.1135 1.1167 1.1200
1.1221 1.1286 1.1291
1.1307 1.1345 1.1382
1.13%94 1.1435 1.1475
1.1482 1.1525 1.1568
1.1571 1.1616 1.1662
1.16460 1.1708 1.1757
1.1750 1.1801 1.1852
1.1840 1.1894 1.1949
1.1932 1.1989 1.2046
1.2024 1.2083 1.2144
1.2116 1.2179 1.2242
1.2210 1.2276 1.2342
1.2304 1.2373 1.2442
1.2399 1.2471 1.2543
1.24%94 1.2569 1.2645
1.2591 1.2669% 1.2748

5/6 10.25/12
1.0083 1.00835
1.0167 1.0172
1.0252 1.0258
1.0338 1.03446
1.0424 1.0434
1.0511 1.0524
1.0598 1.0613
1.0686 1.0704
1.0775 1.0796
1.0865 1.0888
1.0956 1.0981
1.1047 1.1075
1.1139 1.1169
1.1232 1.1265
1.1326 1.1361
1.1420 1.1438
1.1515 1.1536
1.1611 1.1654
1.1708 1.17354
1.18053 1.1854
1.1904 1.1956
1.2003 1.2058
1.2103 1.2161
1.2204 1.2265
1.2306 1.2369
1.2408 1.2475
1.2512 1.2582
1.2616 1.2689
1.2721 1.2797
1.2827 1.2907
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58
59
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8.25/12 8.5/12 8.75/12
1.2366 1.2446 1.2526
1.2451 1.2534 1.2617
1.2537 1.2623 1.2709
1.2623 1.2712 1.2802
1.2710 1.2802 1.2895
1.2797 1.2893 1.2989
1.2885 1.2984 1.3084
1.2974 1.3076 1.3180
1.3063 1.318% 1.3276
1.3153 1.3262 1.3372
1.3243 1.3356 1.3470
1.3334 1.3451 1.3568
1.3426 1.3346 1.3667
1.3518 1.3642 1.3767
1.3611 1.3739 1.3867
1.3705 1.3836 1.3968
1.3799 1.3934 1.4070
1.3894 1.4033 1.4173
1.3990 1.4132 1.4276
1.4086 1.4232 1.4380
1.4183 1.4333 1.4485
1.4280 1.4434 1.4591
1.4378 1.4537 1.4697
1.4477 1+.4640 1.4804
1.4577 1.4743 1.4912
1.4677 1.4848 1.5021
1.4778 1.4953 1.5130
1.4879 1.5059 1.5241
1.4982 1.5166 1.5352
1.508% 1.5273 1.5464

3/4 9.25/12 9.5/12 9.75/12 5/6 10.25/12
1+.2607 1.2688 1.2769 1.2881 1.2934 1.3017
1.2701 1.2785 1.2870 1.2906 1.3042 1.3128
1.2796 1.2884 1.2972 1.3061 1.3150 1.3240
1.2892 1.2983 1.3075 1.3167 1.3260 1.3353
1.2989 1.3083 1.3178 1.3274 1.3370 1.3467
1.3086 1.3184 1.3283 1.3382 1.3482 1.3582
1.3185 1.3286 1.3388 1.3491 1.3594 1.36%98
1.3283 1.3388 1.3494 1.3600 1.3707 1,3815
1.3383 1.34%1 1.3601 1.3711 1.3822 1.3933
1.3483 1.3595 1.3708 1.3822 1.3937 1.4033
1.3585 1.3700 1.3817 1.3934 1.4053 1.4173
1.3686 1.3806 1.3926 1.4048 1.4170 1.4294
1.378%9 1.3912 1.4037 1.4162 1.4288 1.4416
1.3893 1.4020 1.4148 1.4277 1.4407 1.4539
1.3997 1.4128 1.4260 1.43%93 1.4527 1.46463
1.4102 1.4236 1.4373 1.4510 1.4648 1.4788
1.4207 1.4346 1.4486 1.4628 1.4770 1.4915
1.4314 1.4457 1+.4601 1.4747 1.4894 1.5042
1.4421 1.4568 1.4717 1.4866 1.5018 1.5170
1.4330 1.4681 1.4833 1.4987 1.5143 1.5300
1.4639 1.4794 1.4951 1.5109 1.35269 1.5431
1.4748 1.4908 1.5069 1.5232 1.53%946 1.5563
1.4859 1.5023 1.5188 1.5355 1.5525 1.5695
1.4970 1.,3138 1.5308 1.5480 1.5654 1.5830
1.5083 1.5255 1.5430 1.5606 1.5784 1,596%
1.5196 1.5373 1.3352 1.5733 1.5916 1.6101
1.5310 1.5491 1.56735 1.5861 1.6049 1.6239
1.5425 1.353611 1.3799 1.5989 1.6182 1.6377
1.353540 1.5731 1.5924 1.6119 1.6317 1.6517
1.53657 1.5852 1.+6050 1.6250 1.6453 1.6658

31
32
33
34

35

36
37
38
39
40

41
42
43
44

45

46
47
48
49
30

a1
52
53
54

36
a7
38
59
60
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Part 3.--Amount of 1 where n is 1 to 60 and i is 10.5/12, 10.75/12, 11/12,
11.25/12, 11.5/12, 11.75/12, 1.0, 1.25, and 1.5 percent

10.5/12 10.75/12 11/12  11.25/12  11.5/12 11.75/12 1.0

1.0088 1.0090 1.0092 1.0094 1.0096 1.0098 1.0100
1.0176 1.0180 1.0184 1.0188 1.0193 1.0197 1.0201
1.0265 1.0271 1.0278 1.0284 1.0290 1.0297 1.0303
1.0355 1.0363 1.0372 1.0380 1.0389 1.0397 1.0406
1.0445 1.0436 1.0447 1.0478 1.0488 1.0499 1.0510
1.0537 1.0550 1.0563 1.0576 1.0589 1.0602 1.0613
1.0629 1.0644 1.0660 1.0675 1.06%20 1.0706 1.0721
1.0722 1.0740 1.0757 1.0775 1.0793 1.0811 1.0829
1.0816 1.0836 1.0856 1.0876 1.08%96 1.0917 1.0937
1.0910 1.0933 1.0955 1.0978 1.1001 1.1023 1.1046
1.1006 1.1031 1.1056 1.1081 1.1106 1.1131 1.1157
1.1102 1.1130 1.1157 1.1185 1.1213 1.1240 1.1268
1.1199 1.1229 1.1259 1.1290 1.1320 1.1350 1.1381
1.1297 1.1330 1.1343 1.1396 1.1429 1.1462 1.1495
1.13%6 1.1431 1.1467 1.1502 1.1538 1.1574 1.14610
1.1496 1.1334 1.1572 1.1610 1.1649 1.1687 1.1726
1.1594 1.1637 1.1678 1.1719 1.1760 1.,1802 1.1843
1.1698 1.1741 1.1785 1.182¢9 1.1873 1.1917 1.1961
1.1800 1.1847 1.1893 1.1940 1.1987 1.2034 1.2081
1.19203 1.1953 1.2002 1.2052 1.2102 1.2152 1.2202
1.2008 1.2060 1.2112 1.2165 1.2218 1.2271 1.2324
1.2113 1.2168 1.2223 1.2279 1.2335 1.2391 1.2447
1.221¢9 1.2277 1.2335 1.23%94 1.2453 1.2512 1.2572
1.2326 1.2387 1.2448 1.2510 1.2572 1.2635 1.2697
1.2433 1.2498 1.2562 1.2627 1.2693 1.2758 1.2824
1.2542 1.2610 1.2678 1.2746 1.2814 1.2883 1.2933
1.2652 1.2723 1.2794 1.2865 1.2937 1.3009 1.3082
1.2763 1.2837 1.2911 1.2986 1.3061 1.3137 1.3213
1.2874 1.2952 1.3029 1.3108 1.3186 1.3265 1.3345
1.2987 1.3068 1.3149 1.3231 1.3313 1.3395 1.3478

1.25

1.0123
1.0252
1.0380
1.0509
1.0641

1.0774
1.0909
1.1045
1.1183
1.1323

1.1464
1.1608
1.1753
1.1900
1.2048

1.2199
1.,2351
1.2506
1.2662
1.2820

1.2981
1.3143
1.3307
1.3474
1.3642

1.3812
1.398%5
1.4160
1.4337
1.4516

1.5
1.0150
1.0302
1.0457
1.0614
1.0773

1.0934
1.1098
1.1265
1.1434
1.1605

1.1779
1.1956
1.2136
1.2318

1.2502

1.26%90
1.2880
1.3073
1.3270
1.3469

1.3671
1.3876
1.4084
1.42935
1.4509

1.4727
1.4948
1.5172
1.5400
1.5631
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10.5/12  10.75/12 11/12  11.25/12 11.5/12  11.75/12 1.0

1.3101  1.3185  1.3249  1.3355  1.3440 1.3526  1.3613
1.3215  1.3303  1.3391  1.3480 1.3569 1.3659  1.3749
1.3331  1.3422  1.3514  1.3606 1.3699  1.3793  1.3887
1.3447  1,3542  1.3638  1.3734  1.3830 1.3928  1,4026
1.3565  1.3664  1.3763  1.3862 1.3963  1.4064 1.4166
1.3684 1.3786 1.3889 1.3992  1.4097  1.4202 1.4308
1.3804  1.3909  1.4016  1.4124  1.4232  1.4341  1.4451
1.3924 1,4034  1,4145  1,4256  1.4368  1.4481  1,4595
1.4046  1.4160  1.4274  1.4390  1.4506  1.4623  1.4741
1.4169  1.4287  1.4405  1.4525  1.4645 1.4766  1.4889
1.4293 1,4415  1.4537  1.4661  1.4785  1.4911  1.5038
1.4418  1.4544  1.4670 1.4798  1.4927 1.5057 1.5188
1.4544  1.,4674  1.4805 1.4937  1.5070 1.5204  1.5340
1.,4672 1.4805  1.4941  1.5077 1.5214  1.5353  1,5493
1.4800 1.4938 1.5078 1.5218  1.5360 1.5504  1.5648
1.4929  1,5072  1.5216  1.5361  1.5507  1.5655  1.,5805
1.5060  1.5207  1.5355  1.5505  1.5656 1.5809 1.5943
1.5192 1.5343 1.5496  1.5650  1.5806 1.5963 1.6122
1.5325  1,5481  1.5638  1.5797  1.5958  1.6120  1.6283
1.5459  1.5619  1.5781  1.5945  1.6110  1.6278  1.6446
1.5594 1.5759 1.5926  1.6095  1.4265 1.6437  1.6611
1.5731  1.5900  1.6072  1.6245  1.6421  1.6598  1.6777
1.5868  1.6043  1.6219  1.6398  1.6578  1.6760  1.6945
1.6007  1.6187  1.6368  1.6552  1.6737  1.6925 1.7114
1.6147  1.6332 1.6518  1.6707  1.6897  1.7090 1.7285
1.6288  1.6478  1.6669  1.6863  1.7059  1.7258  1.7458
1.6431 1,6625  1.6822  1.7021  1.7223 1.7427  1.7633
1.6575  1.6774  1.6976  1.7181  1.7388  1.7597  1.7809
106720 1.6925  1.7132  1.7342 1.7554  1.7769  1.7987
1.6866  1.7076  1.7289  1.7505  1.7723 1.7943  1.8167

1.44698
1.4881
1.35067
1.3256
1.5446

1.3639
1.5835
1.6033
1.6233
1.6436

1.6642
1.46850
1.7060
1.7274
1.7489

1.7708
1.7929
1.8154
1.8380
1.8610

1.8843
1.9078
1.9317
1.9558
1.9803

2.0050
2.0301
2.03535
2.0812
2.1072

1.5865
1.6103
1.6345
1.6590
1.6839%

1.7091
1.7348
1.76408
1.7872
1.8140

1.8412
1.8488
1.8969
1.9253
1.93542

1.9835
2.0133
2.0435
2.0741

2.10352

2.1368
2.168%9
2.2014
2.2344
2:2679

2+3020
2.3365
2.3715
2.4071
2.4432

& R R R ]
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Part 4.--Amount of 1 where n is 1 to 60 and i is 1.75, 2.0, 2.25, 2.5,
2.75, 3.0, 4.0, 4.5, and 5.0 percent

1.75

—

1.0175
1.0353
1.0534
1.071¢9
1.0906

1.1097
1.1291
1.1489
1.16%90
1.1894

1.2103
1.2314
1.2530
1.2749
1.2972

1.3199
1.3430
1.3665
1.3%904
1.4148

1.43935
1.4647
1.4904
1.5164
1.35430

1.5700
1.5973
1.6254
1.46539
1.6828

2.0
1.0200
1.0404
1.0612
1.0824
1.1041

1.1262
1.1487
1.1717
1.1951
1.2190

1.2434
1.2682
1.2936
1.3195
1.3459

1.3728

1.4002
1.4282

1.4568.

1.4859

1.5157
1.54460
1.5769
1.6084
1.6406

1.6734
1.7069
1.7410
1.7758
1.8114

2.25

1.0225
1.0455
1.06%90
1.0931
1.1177

1.1428
1.1688
1.1948
1.2217
1.2492

1.2773
1.3060
1.3354
1.3635
1.3962

1.4276
1.4597
1.4926
1.3262

1.5605

1.5936
1.6315
1.6682
1.7058
1.7441

1.7834

1.8235

1.8645
1.9065
1.9494

2.5
1.02350
1.0506
1.0769
1.1038
1.1314

1.1597
1.1887
1.2184
1.2489
1.2801

1.3121
1.3449
1.3785
1.4130
1.4483

1.4845
1.5216
1.35597
1.5987
1.46386

1.6796
1.7216
1.7646
1.8087
1.8539

1.9003
1.9478
1.9965
2.0464
2.0976

2.75

1.0275
1.0558
1.0848
I1.1146
1.14353

1.1748
1.2091
1.2424
1.2765
1.3117

1.3477
1.3848
1.4229
1.4620

1.5022

1.5435
1.58460
1.6296
1.6744
1.7204

1.7677
1.8164
1.8663
1.9176
1.9704

2.0245
2.0802
2.1374
2.1962

2.2566

3.0

1.0300
1.0609
1.0927
1.1255

1.1593

1.1941
1.2299
1.2668
1.3048
1.3439

1.3842
1.4258
1.46835
1.5126
1.55380

1.6047
1.6528
1.7024
1.7535
1.8061

1.84603
1.9161
1.97364
2.0328
2.0938

2.1566
242213
2.2879
2.3566
2.42373

4.0

1.0400
1.0816
1.1249
1.1699
1.2167

1.2653
1.,3159
1.34686
1.4233
1.4802

1.53%95
1.6010
1.6651
1.7317
1.8009

1.8730
1.947¢9
2.0238
2.1068
2.1911

2.2788
2.34699
2.4647
2.5633
2.646358

2.7725
2.8834
2.9987
3.1187
3.2434

4.5

1.0450
1.0920
1.1412
1.1925
1.2462

1.3023
1.3609
1.4221
1.4861
1.3330

1.6229
1.6959
1.7722
1.8519
1.9353

2.0224
2.1134
2.2083
2.3079
244117

2.5202
2.6337
2.7322
2.8760
3.0054

3.1407
3.2820
3.4297
3.5840
3.7453

5.0

1.0500
1.1025
1.1576
1.21585

1.2763

1.3401
1.4071
1.4775
1.3513
1.6289

1.7103
1.7959
1.88564
1.9799
2.0789

2,1829
2.2920
2.4066
2.5270

2.6533

2.7860
2.,9253
3.0715
3.2251

3.38644

3.5557
3.7335
3.9201
4.1161
4.3219

b kg

(R0 s B o e BN ¢ 3

fory

12
i3
14
15

16
17
i8
19
20

21
eje)

23
24
25
26
27
28
29
30



31
32
33
34

33
36

38
39
40

41
42
43
44

45

46
47
48
49

50

31
52
53
54
595

56
57
58
59
60

1.75

1.7122
1.7422
1.7727
1.8037
1.83533

1.8674
1.9001
1.9333
1.9672
2.0016

2.0366
2.0723
2.1085
2.1454

2.1830

2.2212
2.2600
2.2996
2.3398
2.3808

2,4225
2,4648
2.5080
2,5519
2.5965

2.6420
2.6882
2.7352
2.7831
2.8318

2.0

1.8476
1.8845
1.9222
1.9607
1.9999

2.0399
2.0807
2.1223
2.1647
2.2080

2.2522
2.2972
2.3432
2.3901
2.4379

2.4866
2.5363
2.5871
2.6388
2.6%16

2.7454
2.8003
2.8563
2.9135
2.9717

3.0312
3.0918
3.1336
3.2167
3.2810

2.25

1.9933
2.0381
2.0840
2.1308
2.1788

2.2278
2.2779
2.3292
2.3816
2,43352

2.4900
2.5460
2.6033
2.6619
2.7218

2.7830
2.8456
2.9096
2.9751
3.0420

3.1105
3.1805
3.2520
3.3252

3.4000

3.4765
3.5547
3.6347
3.7165
3.8001

2.5

2.1500
2.2038
2.2589
2.31583
2.3732

2.4325
2.4933
2.5857
2.6196
2.6851

2.7522
2.8210
2.8915
2.9638
3.0379

3.1139
3.1917
3.2715
3.3533
3.4371

3.5230
3.6111
3.7014
3.7939
3.8888

3.9860
4.0856
4.1878
4.2925
4.3998

2.75 3.0

2.3187  2.5001
2.3824  2,5751
2.4479  2,6523
2.5153  2,7319
2.5844 2.8139
2.6555  2.8983
2.,7285  2,9852
2.8036  3.0748
2.8807 3.1670
2.9599  3.2620
3.0413  3.3599
3.1249  3.4607
3.2108  3.5645
3.2991  3.6715
3.3899  3.7816
3.4831  3.8950
3.5789  4.0119
3.6773  4.,1323
3.7784  4.2562
3.8823  4,3839
3.9891  4.5154
4,0988  4.6509
4.2115  4.7904
4.3273 4.9341
4.4463  5,0821
4,5686 5.2346
4,6942 55,3917
4.8233 5,5534
4.9560  5.7200
5.0923  5,8916

4.0

3.3731
3.5081
3.6484
3.7943
3.9461

4.1039
4.2681
4.4388
4.6164
4.8010

4.9931
5.1928
5.40035
5.6165
9.8412

6.0748
6.3178
6.5705
6.8333
7.1067

7.3%910
7.6866
7.9941
8.3138
8.6464

8.9922
?.3519
?.7260
10.1150
10.5196

4.5

3.9139
4,0900
4.2740
4.4664
4.6673

4.8774
5.0969

5.3262

S3.8164

6.0781
6.3516
b6.6374
6.9361
7.2482

7.5744
7.+92153
8.2715
8.6437
?.0326

?.4391
?.8639
10.3077
10.7716
11.2563

11.7628
12,2922
12,8453
13,4234
14,0274

5.0

4.5380
4.7649
5.0032
5.2833

5.5160

3.7918
6.0814
6.3853
6.7048
7.0400

7.3920
7.7616
8.1497
8.3572
8.9850

?.4343
?.92060
10.4013
10.9213
11.4674

12.0408
12.6428
13.2749
13.9387
14,6354

15.3674
16,1358
16.9426
17.7897
18.6792
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Part 5.--Amount of 1 where n is 1 to 60 and i is 5.5, 6.0, 6.5, 7.0, 7.5,

8.6, 8.5, and 9.0 percent

5.5
1.0550
1.1130
1.1742
1.2388
1.3070

1.3788
1.4547
1.5347
1.6191
1.7081

1.8021
1,9012
2.0058
2.1161
2.2325
2.35353
2.4848
2.6215
2.7656
2.9178

3.0782
3.2475
3.4262
3.6146
3.8134

4,0231
4.,2444
4,4778
4,7241
4.9840

6.0

1.0600
1.1236
1.1910
1.2625

1.3382

1.4185
1.5036
1.5938
1.6895
1.7908

1.8983
2.0122
2.1329
2.2609
2.3966

2.3404
2.6928
2.8543
3.0256
3.2071

3.3996
3.6035
3.8197
4.0489
4.2919

4,54%4
4.,8223
5.1117
3.4184
5.7435

6.5
1.0650
1.1342
1.2079
1.2865
1.3701

1.45%91
1.5540
1.6550
1.7626
1.8771

1.9992
2.1291
2,2675
2.4149
2,5718

2.7390
2.9170
3.1067
3.3086
3.5236

3.7527
3.9966
4.2564
4,.5331
4.8277

9.1415
5.4757
5.8316
6.2107
b6.6144

7.0

1.0700
1.1449
1.2250
1.3108
1.4026

1.5007
1.60358
1.7182
1.8385
1.9672

2.1049

2.2822
2.4098
2.5783

2.7590

2.9522
3.1588
3.3799
3.61635
3.86%97

4,1406
4,4304
4.,7405
53.0724
S.4274

5.8074
62139
6.6488
7.1143
7.6123

7.5

1.0730
1.15586
1.2423
1.3355
1.4356

1.5433
1.6590
1.7835
1.9172
2.0610

2.2156
2.3818
2.5604
2.,7524

2.9589

3.1808
3.4194
3.6758
3.9515
4.,2479

4.5664
4,9089
5.2771
5.6729
6.0983

6.38557
7.0474
7.5759
8.1441
8.7350

8.0

1.0800
1.1664
1.2597
1.3605
1.4693

1.5869
1.7138
1.8509
1.9990
2.1589

2.3316
2.5182
2.7196
2.9372
3.1722

3.4259
3.7000
3.9960
4.3157
4.6610

3.0338
9.4365
5.8715
6.3412
6.8485

7.3964
7.9881
8.6271
?.3173
10.0627

8.5

1.0850
1.1772
1.2773
1.3859
1.5037

1.6315
1.7701
1.9206
2.0839
2.2610

2.4532
2.6617
2.8879
3.1334
3.3997

3.6887

4.0023
4.3425
4.7116
S9.1120

G.09466
6.0180
6.5296
7.0846
7.6868

8.3401
?.04%90
?.8182
10.6528
11.5883

9.0

1.0900
1.1881
1.2950
1.4116
1.5386

1.6771
1.8280
1.9926
2.1719
2.3674

2.3804
2.8127
3.0658
3.3417
3.64235

3.9703
4.3276
4.7171
3.1417
5.6044

6.1088
b.6586
7 +2579
7.2111
8.6231

?.3992
10.2451
11.1671
12.1722

13.2677

d oI

fary
O oW\
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31
32
33
34

35

36
37
38
39
40

41
42
43
44
45

46
47
48
49
50

31
52
53
54

85

56
57
58
59
60

5.5
5.2581
5.5473
5.8524
6.1742
6.5138

6.8721
7.2501
7.6488
8.0695
8.5133

8.9815
9.4755
9.9967

10.5465

11.1266

11.7385
12.3841
13.0653
13.7838
14,5420

15.3418
16,1856
17.0758
18.0149
19.0058

20.0311
21,1539
22.3174
23.5448
24,8398

6.0

6.0881
6.4534
6.8406
7.2510
7.6861

8.1473
8.6361
?.1543
?.7035
10.2857

10.9029
11.5570
12,2505
12.9855
13.7646

14,5905
15.4659
16.3939
17.3775
18.4202

19.5254
20.6969
21.9387
23.2550

24,6503

26,1293
27.6971
29.3589
31.1205
32.9877

6.5

7.0443
7.5022
7.9898
8.35092
?.0623

?.6513
10.2786
10.9467
11.6583
12.4161

13.2231
14.0826
14.9980
15.9729
17.0111

18.1168
19.2944
20.3485
21.8842
23,3067

24.8216
26.4350
28.1533
29.9833
31.9322

34,0078
36.2183

38.5725
41.0797
43,7498

7.0
8.1451
8.7153
?.3253
?.9781

10.6766

11.4239
12.2236
13.0793
13.9948
14.9745

16.0227
17.1443
18.3444
19.6285

21.0025

22.4726
24.0457
25.7289
27 .3299
29.4570

31.5190
33.7253
36.0861
38.6122
41.3150

44,2071
47 3015
50.6127
54,1555

57.9464

1.5

?.4116
10.1174
10.8763
11,6920
12.5689

13.5115
14,5249
15.6143
16.7853
18,0442

19.3976
20.8524
22.4163
24,0975
25.9048

27.8477
29.9363
32.1815
34,5951
37.1897

39.9790
42.9774
46.2007
49,6658
53.3907

57.3950
61.6996
66.3271
71.3016

76,6492

8.0

10.8677
11.7371
12,6760
13.6%01
14,7853

15,9682
17.2456
18.6253
20,1153
21.7245

23,4625
25.3395
27 .3666
29.5560
31.9204

34,4741
37.2320
40.2106
43.4274
46.9016

S30.6537
54,7060
59.0825
63.8091
68.9139

74,4270

80.3811
B6.8116
?3.7563
101.2571

8.5

12.54067
13.6067
14.7632
16.0181
17.3796

18.8569
20.4597
22.1988
24,0857
26.1330

28.3343
30.7644
33.3794
36,2167
39,2951

42,6352
46 .2592
50.1912
54.4574
59.0863

64,1087
69 .5579
75.4703
81.8853
88.8455

?6.3974
104,5912
113.4814
123.1274
133.5932

9.0

14.4618
15.7633
17.1820
18.7284
20.4140

22,2512
24,2538
26.4367
28.8160
31.4094

34,2363
37.3175
40.6761
44,3370
48.3273

S52.6767
S7.4176
62.5832
68.2179
74.3575

81.0497
88.3442
?6.2951
104.9617
114.4083

124.7050
135.9283
148.1620
161.4966
176.0313

31
32
33
34

33

36
37
38
39
40

41
42
43
44

435

46
47
48
49
50

7 §
52

53
54

55

56
57
58
59
60
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11
12
13
14

15

16
17
i8
i9
20

21
22
23
24

25

26
27
28
29
30

Part 6.--Amount of 1 where n is 1 to 60 and i is 9.5, 10.0, 10.5, 11.0,
11.5, 12.0, 12.5, and 13.0 percent

9.5

1.0950
1.1990
1.3129
1.4377
1.5742

1.7238
1.8876
2.0669
2.2632

2.4782

2.7137
2.9715
3.2537
3.5629
3.9013

4.,2719
4.6778
S.1222
5.6088
6.1416

6.7251
7+.3639
8.0635
8.8296
?.6684

10.5869
11.5926
12.6939
13.8998
15.2203

10.0

1.1000
1.2100
1.3310
1.4641
1.6105

1.7716
1.9487
2.1436
2.3579
2.5937

2.8531
3.1384
3.4523
3.7975
4.1772

4.5950
5.0545
3.3599
6.1159
6.7275

7.4002
8.1403
8.9543
9.8497
10.8347

11.92182
13,1100
14,4210
15.8631
17.4494

10.5

1.1050
1.2210
1.3492
1.4909
1.6474

1.8204
2.0116
2.2228
2.4562

2.7141

2.9991
3.3140
3.6619
4.0464
4.4713

4.9408
3.45%96
6.0328
6.6663
73662

8.1397
8.9944
?.92388
10.9823

12.1355

13,4097
14.8177
16.3736
18.0928
19.9926

11.0

—_——

1.1100
1.2321
1.3676
1.5181
1.6851

1.8704
2.0762
2.3043
2.35580

2.8394

3.1518
3.4985
3.8833
4.3104
4,7846

5.3109
5.8951
6.5436
7.2633
8.0623

8.9492
?.93346
11.0263
12.2392
13.5855

15.0799
16,7386
18.579¢9
20,6237
22.8923

11.5

1.1150
1.2432
1.3862
1.5456
1.7234

1.92153
2.1425
2.3889
2.6636
2.9699

3.3115
3.6923
4.1169
4.5904
5.1183

3.7069
6.3632
7.0949
7.9108
8.8206

?.8350
10.9660
12,2271
13.6332
15.2010

16.9491
18.8982
21.07195
23.4948
26,1967

12.0

1.1200
1.2544
1.4049
1.57335
1.7623

1.9738
2.2107
2.4760
2.7731
3.1058

3.4785
3.8%960
4.,3633
4.8871
G+4736

6.1304
6.8660
769200
8.6128
?.6463

10.8038
12.1003
13.3523
15.1786
17.0001

19.0401
21,3249
23.8839
26,7499
29,9599

12.5

1.1250
1.2656
1.4238
1.6018
1.8020

2.0273
2.2807
2.5658
2.8865
3.2473

3.6532
4,1099
4,6236
3.2016
5.8518

6.5833
7.4062
8,3319
$e 3734
10,5451

11.8632
13.3461
15.0144
16.8912
192.0026

21.3779
24,0502
27.0564
30.4385
34,2433

13.0

1.1300
1.2769
1.4429
1.6305
1.8424

2.0820
2.3526
2.6584
3.0040
3.3946

3.8359
4.3345
4,8980
5.5348
6.2543

7.0673
7.9861
?.0243
10.1974
11.5231

13.0211
14.7138
16.6266
18.7881

21.2305

23.9905
27.1093
30.6335
34,6158
39.1159

G d P -

-
O LN O

11
12
13
14

15

16
17
18
19
20

21

22

23
24
23
26
27
28
29
30



LS

31
32
33
34

35

36
37
38
39
40

41
42
43
44
45

44
47

49

50

51
52
53
54

535

56
a7
58
59

60

9.5

16.6662
18,2495
19.9832
21.8816
23.9604

26.2366
28.7291
31.4584
34.4469
37.7194

41.3027
45,2265
49,5230
54,2277
59.3793

65.0204
71.1973
77.9611
85.3674
?3.4773

102.3576
112.0816
122.7293
134.3886
147.1555

161.1353

176.4431
193.2052
211.5597

231.6579

10.0
19.1943
21.1138
23,2252
25.5477
28.1024

30.9127
34.0039
37.4043
41,1448
45,2593

49,7852
54,7637
60.2401
66,2641
72.8905

80.1795
88.1975
97.0172
106.7190
117.3909

129.1299
142.0429
156.2472
171.8719
189.05%1

207.9651
228.7616
251.6377
276.8015

304.4816

10.5

22.0918
24.4114
26.9746
29.8069
32.9367

36.3950
40,2165
44,4392
49,1054
54.2614

599.9589
6642545
73.2113
80.8985
8%.3928

?8.7790
109.1508
120.6117
133.2759
147 .2699

162,7332
179.8202
198.7013
219.5649
242.6193

268.0943
296.2442
327.3498
361.7216

399.7023

11.0

25.4104
28.2056
31.3082
34,7521
38,5749

42.8181
47.5281
92,7362
58.5593
65.0009

72.13510
80.0876
88.8972
?8.6759
109.3302

121.5786
134,93522
149.7970
166.2746
184.5648

204.8670
227.4023
202.4166
280.1824
311.0025

345.2127
383.1861
425.,3366
472.1236

524.0572

11.5

29,2093
32,5683
36.3137
40.4898
45,1461

50.3379
56.1268
62.5814
69.7782
77.8027

86,7500
P6.7263
107.8498
120.2325

134.0816

142.5009
1666935
185.8633
207.2376
231.0699

257.6429
287.2719
320.3081
357.1436
398.2151

444.0098
495.0709
592.0041
615.4846
686.2653

12.0

33,5551
37.5817
42,0915
47.142%
52.7996

59.1356

66,2318
74,1797
83.0812
?3.0310

104.2171
116.7231
130.7299
146.4175
163.9876

183.6661
205.7061
230.3908
258.0377
289.0022

323.6825
362.5243
406.0273
454,7505
509.3206

570.43%1
638.8918
715.5588
801.4258
897.5969

12.5

———

38.5237
43,3392
48.7566
54,8512
61.7075

69.4210
78.0986
87.8609
?8.84346
111.1990

125.,0989
140.736462
158.3283
178.1193
200.3842

225.4322
253.6113
285.3127
320.9768
361.0989

406.2362
457 .0157
514.1427
578.4106
630.7119

732.03509
823.5572
26,5019
1042.3146
1172.6039

13.0

44,2010
49 .9471
G36.4402
&3.7774
72,0685

81.4374
F2.0243
103.9874
117.3058
132.7816

150.0432
169.5488
191.,5901
216.4968
244,6414

2746.4448
312.3826
352.9923
398.8813
4350.7359

509.3316
575.5447
650.,3635
734.,9130
830.4517

938.4104
10460.4038
1198.2563
1354.,0296
1530.0535

31
32
33
34
35

36
37
38
39
40

41
42
43
44

45
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21
22
23
24
25

26
28

29

30

14.0
1.1400
1.2996
1.4815
1.6890
1.9254

2,1950
2.5023
2.8526
3.2519
3.7072

4,2262
4.8179
5.4924
6.2613
741379

8.1372
?.2765
10.5752
12,0557
13.7435

15.6676
17.8610
20,3616
23.2122

26,4619

30.1666
34,3899
39.2045
44,6931
30.9502

15.0

1.,1500
1,3225
1.3209
1.7490
2.,0114

2.3131
2.6600
3.05%90
3.5179
4.0456

4.,6524
3.3503
6.1528
7.0757

8.1371

?.3576
10.7613
12.3755
14,2318
16.3665

18.8215
21 .6447
24,8915
28.6252

32.9190

37.8568
43,5353
S50.0656
87 .3735

66.2118

16.0
1.1600
1.3456
1.35609
1.8106
2.,1003

2.4364
2.8262
3.2784
3.8030
4.4114

5.1173
9.9360
6.8858
7.9875
@.2655

10.7480
12,4677
14,4625
16.7765
19.4608

22,3745
26.1864
30.3762
35.2364
40.8742

47 .4141
55.0004
63.8004
74,0085
85.8499

17.0
1.1700
1.34689
1.6016
1.8739
2.1924

2.5652
3.0012
3.5115
4.1084
4.8068

5.6240
6.5801
7.6987
?.0075
10.5387

12,3303
14,4265
16.8790
19.7484
23.1056

27.0336
31,6293
37.0062
43,2973
50,6578

59 . 2697

69 .+3455 -

81.1342
94,9271
111.0647

Part 7.--Amount of 1 where n is 1 to 60 and i is 14.0, 15.0, 16.0, 17.0,
18.0, 19.0, and 20 percent

18.0
1.1800
1.3924
1.6430
1.9388
2.2878

2.6996
3.1855
3.7589
4.,4355
9.2338

641759
7.2876
8.59%94
10.1472
11.9737

14,1290
16,6722
19.6733
23.2144
27.3930

32,3238
38.1421
45.0076
53.1090
62.6686

73.9490
87.2598
102.9666
121.5005
143.,3706

19.0

1.1900
1.4161
1.6852
2.0053
2.3864

2.8398
3.3793
4.0214
4,7854
346947

6.7767
8.0642
?.59464
11.4198
13.35895

16.1715
19.2441
22,9005
27,2316
32.4294

38,5910
45,9233
54.6487
65.0320
77.3881

92.0918
109.5893
130.4112
155.1893
184.6753

20.0

1.2000
1.4400
1.7280
2.0736
2.4883

2.9860
3.5832
4.2994
35.1598
6.1917

7.+4301
8.2161
10.6993
12,8392
15,4070

18.4884
22.1861
26,6233
31.9480
38,3376

46,0051
53.2061
66.2474
792 .49468
?5.3962

114.4755
137.3706
164.8447
197.8136
237 .3763
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11
13
14
15
16
17
18

19
20

21
22
23
24
25
26
27
28
29
30
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31
32
33
34
35

36
37
38
39
40

41
42
43
44
45

46
47
48
49
50

o1
52
53
54
99

36
a7
a8
59

60

14.0

58.0832
66.2148
73.4849
86.0528
?8.1002

111.8342
127.4910
145.33%97
165.6873
188.8835

215.3272
245.4730
279.8392
319.0167
363.6791

414.5941
472.6373
538.8065
614.,2395
700.2330

798.2656
?10.0228
1037.4260
1182.6656
1348.2388

1536.9922
1752.1712
1997.4751
2277 .1216
2595.9187

15.0
76.1435
87.5651

100.6998
115.8048
133.1735

153.1519
176.1246
202.5433
232.9248
267.8635

308.0431
354.2495
407 .3870
468.4950
538.7693

619.5847
712.5224
819.4007
?42.3108
1083.6574

1246.2061
1433.1370
1648.1075
1895.3236

2179.6222

2506.5655
2882.35503
3314.9329
3812.1728
4383.9987

16.0
99.53859
115.5196
134.0027
155.4432
180.3141

209.1643
242.6306
281.4515
326.4838
378.7212

439 .31645
509.6072
391.1443
685.7274
795.4438

?22.7148
1070.3492
1241.6051
1440.2619
1670.7038

1938.0164
2248.0990
2607 .7949
3025.0421
3509.0488

4070.49466
4721.7761
5477 .2602
6353.6219
7370.2014

17.0

129.9456
152.0364
177.8826
208.1226
243.5035

284.8991
333.3319
389.9983
456 .2980
533.8687

624.6264
730.8129
855.0511
1000.4098
1170.47%4

13469.4609
1602.2693
1874.6550
2193.3464

2566.,2153

3002.4719
3512.8921
4110.0838
4808.7980
95626 .2937

6582.7636
7701.8334
?011.1451

10543.03%7
12335.356%5

18.0
169.1774
199.6293
235.5625
277.9638
327.9973

387.0348
456.7034
5338.9100
635.9139
750.3783

885.44464
1044.8268
1232.8956
1454.8168
1716.6839

2025.6870
2390.3106
2820.5665
3328.2685
3927.3569

4634.2811
S54468.4517
6452.7730
7614.2721
8984.8411

10602.1123
12510.4928
14762.3815
17419.6101
20555, 1400

19.0

219.7636
261.5187
311.2073
370.3366
440.7006

G924.4337
624.0761
742.6506
883.7542
1051.6675

1251.4843
1489 .2664
17722270
2108.9501
2309.63506

2986.4842
3553.92162
4229.1603
5032.7008
5988.9139

7126.8075
8480.9010
10092.2722
12009.8039
14291.6666

17007.0833
20238.4291
24083.7306
28659.63%4
34104.9709

20.0
284.8516
341.8219
410.1863
492.22335

5%20.668B2

708.8019
850.3622
1020.6747
1224.8096
1469.7716

1763.7259
2116.4711
2539.7653
3047.7183
3637 .2620

4388.7144
5266.4573
6319.7487
7583.6985
2100.4382

10920.5258
13104.6309
15725.5871
18870.6685
22644 .8023

27173.78627
32608.5153
39130.2183
469362620
536347.5144

31
32
33
34

35

36

37
38

40

41
42
43
44
45

46
47
48
49

S0

31

£
wa

53
54

55

36
a7
58
39
60
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Appendix table 2: Present value of 1--The E1+i)'§]tab1e

Part 1.--The present value of 1 when n is 1 to 60 and i is 5/12, 5.5/12,

.5, 6.5/12, 7/12, 7.25/12, 7.5/12, 7.75/12, and 2/3 percent

5/12 5.5/12
+ 9959 + 9954
+ 9917 + 9909
+ 9876 +?864
+ 9835 +9819
92794 9774
9754 9729
+ 9713 + 2685
+ 2673 + 2641
+ 9633 19597
+ 92593 + 9553
+ 2953 + 92509
+9513 + 2466
+P474 2423
+ 2434 + 2380
+ 9395 + 9337
+ 9356 + 2294
+ 2318 +P252
L P279 +92210
+ 2240 + 9168
+ 9202 2126
+ 9164 + 2084
2126 + 2043
+ 2088 +2002
+ 2050 +8961
+2013 8920
+8975 +8879
+ 8938 + 8839
+8901 +8798
+ 88464 8758
+8827 +8718

.5

+ 9950
+ 2901
+ 9851
+ 9802
+P754

2705
+R657
+ 2609
+ 92561
+923513

+ 2466
+ 2419
+ 9372
+ 9326
L P279

2233
+92187
+2141
+ 9096
+2051

+ 2006
«8961
8916
+ 8872
+8828

8784
+8740
+B697
+86353
+8610

6.5/12

+ 9946
+ 9893
+ 9839
+ 9786
+ 9734

+ 9681
19629
«PS77
+ 9325

+ 9474

+ 9423
+ 9372
+ 9322
+ 9272
$P222
2172
+ 2123
+ 2073
+P025

+B8976

+ 8928
8879
.8832
+8784
+8737

+8690
+8643
+8596
+ B350
+ 8304

7/12

7.25/12 7.5/12 7.25/12

+ 2942 + 92940 + 2938 + 9936
- .7884 + 92880 +?876 9872
+ 9827 9821 + 9815 + 7809
+2770 P762 + 9754 9746
2713 2703 + 2693 + 2683
$ 2657 2645 + 9633 9621
+ 2601 + 2587 + 9573 + 9559
+ 9545 + 92530 9314 + 9498
+ 2490 $P472 + 7455 + 9437
+ 2435 12415 + 2396 +R377
+ 9380 + 2359 + 9338 +92316
+ 2326 + 2303 «9280 +P257
$P272 + 9247 $P222 2197
+9218 7191 +P165 +92138
+ 2165 12136 +2108 +2080
+2111 +2081 + 2051 +2021
+ 2059 92027 +B9935 +8963
+ 2006 8972 +8939 8906
+ 8954 +8919 . 8884 +. 8849
+8902 +8865 . 8828 L8792
+8850 + 8812 +8774 8736
+8799 +8759 +8719 8679
+ 8748 +8706 +8B665 8624
+8B697 +8654 +8611 +8568
+8647 +B602 +8558 +8313
8597 + 8550 +8504 8459
8547 +8499 +8452 +8405
+8497 + 8448 8399 8351
+ 8448 +8397 +8347 +B297
8399 +8347 +8295 +8244

2/3

+ 9934
+ 9868
+9803
+9738
+ 2673

+P609
+ 2546
+ 92482
+ 9420
9357

+F295
9234
2172
+P112
+ 2051

+8991
+8932
+8873
8814
8736

+8698
+8640
+ 8583
8526
+8470

8413
+ 83358
+8302
+8247
+8193

ML=
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5/12 5.5/12
8791 +8678
8754 +8639
8718 8599
8682 . 8560
8646 .8521
.8610 .8482
8574 .8443
8538 .8405
8503 8367
.8468 .8328
8433 8290
.8398 8253
8363 .821%
.8328 . .8177
8294 .8140
.B259 8103
8225 .8066
8191 8029
8157 \7993
8123 . 7956
8089 7920
8056 .7884
.8022 . 7848
. 7989 7812
L7956 V7776
7923 7741
+ 7890 L7705
. 7857 $7670
. 7825 V7635
V7792 7600

.5

+83567
+ 8525
. 8482
+ 8440
.8398

+8356
+8315
8274
+8232
;8191

8151
8110
+8070
+803C
+ 7990

+ 7950
+ 7910
+7871
7832
7793

77354
7716
7677
7639
+ 7601

+ 7563

7525

7488

+ 7451
7414

6.5/12

. 8458
+8413
+8367
8322
L8277

+8233
.8188
+8144
+8100
8057

+ 8013
7970
7927
+7884
+ 7842

+ 7800
7758
7716
7674
+ 7633

7592
+ 7551
+ 7510
+ 7470
+ 7430

+ 7390
+ 7350
+7310
7271

7232

7/12 7.25/12  7.5/12 7.25/12 2/3
+8350 +8297 8244 +8191 8138
+ 8302 8247 +8192 8138 . 8083
+8254 +B197 + 8142 +BO8B6 8031
+ 8206 +8148 +B0?1 +8034 + 7978
. 8158 8099 8041 + 7983 7925
+8111 +8051 + 7991 + 7931 7873
+ 8064 +B0OO2 + 7941 +7881 7820
+8017 + 7954 L7892 + 7830 7769
7970 + 7906 7843 + 7780 7717
7924 + 7859 7794 + 7730 7666
+ 7878 +7812 7746 + 7680 7615
+ 7833 + 7765 + 7698 + 7631 7365
7787 +7718 + 7650 + 7582 7515
7742 7672 + 7602 + 7533 s 7465
s 7697 17626 + 7553 + 7483 7416
7652 + 7580 + 7308 7437 + 7366
7608 7534 7461 + 7389 + 7318
7564 + 7489 7415 + 7342 7269
<7320 +7444 + 7369 + 7293 + 7221
7477 + 7399 7323 + 7248 + 7173
+ 7433 + 7355 7278 + 7201 + 7126
+ 7390 + 7311 7233 7135 + 7079
7347 s 7267 .7188 + 7109 + 7032
+ 7305 7223 + 7143 + 7064 + 6985
7262 +7180 7099 +7018 + 6939
« 7220 7137 + 70035 16973 + 6893
7178 7094 + 7011 L6929 + 6847
7137 « 7051 + 6967 + 6884 + 6802
+ 7095 + 7009 +6P24 + 6840 + 6757
7054 s 6967 + 6881 6796 L6712

31
32
33
34
35

36
37
38
39
40

41
42
43
44
45

46
47
48
49

a0

91
52
a3
54

55

S6
57
a8
a9
60
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Part 2.--The present value of 1 when n is 1 to 60 and i is 8.25/12, 8.5/12,
8.75/12, .75, 9.25/12, 9.5/12, 9.75/12, 5/6, and 10.25/12 percent

8.25/12 8.5/12 8.75/12 .75
P932 « 7930 9928 9926
7864 + 9860 9856 L9852
9797 s 2790 L2784 L9778
+?730 722 2714 L2706
+FE63 « 9653 9643 «P633
+ 2597 + 2585 +P573 fPGH62
fP532 923518 9504 + 2490
+P467 + 2451 2435 + 9420
+P402 + 2385 + 9367 «9350
+9338 +92318 cP299 2280
2274 9253 L9232 L2211
+2211 2188 +P165 + 9142
+7148 +9123 + 2099 +2074
+ 20835 + 2059 + 2033 + 2007
+ 7023 +B9RPY 8967 +8940
8962 +B8932 +8903 +8873
+8%01 8849 8838 +BBO7
8840 8807 8774 «8742
8779 +8745 8711 B676
8719 +B683 84648 L8612
+8660 L8622 858G L8548
+8601 8362 L8523 8484
8542 +8B302 .B461 <8421
+8484 8442 +8400 8358
+8426 8382 +8339 L8296
+8368 L8323 +B279 +BR234
8311 LBR6G 8219 L8173
8254 L8207 L8159 L8112
8198 +8149 8100 L8032
8142 +BOP2 L8042 P92

9.25/12 9.5/12 9.75/12 5/6 10.25/12
L9924 L9921 P19 +P17 «PFLS
+ 2848 + 7844 2839 +PB3G L2831
9772 +R766 9760 cR754 «9748
2698 + G690 2681 cRE73 +P666
9623 19613 9603 2594 . 9584
LSE50 <9538 L9526 L2514 <2502
+P477 +P463 + 2449 + 2436 + 2422
+92404 + 9389 +9373 + 2358 + 2342
$ 9332 +2315 + 9298 + 2280 263
$P261 £ 9242 s 9223 + 2204 + 2185
+ 2190 +F169 +2148 128 <9107
+2120 + Q097 LP0O75 L2052 + 2030
« FOE0 +FP026 <2001 L8977 +8953
8981 L8955 L8929 +8903 8877
L8912 8884 + 8857 +8830 +8802
8844 88135 8786 +8757 L8728
8776 +874% +8715 82684 L8654
+8709 88677 8645 +B612 +8580
L8642 L8609 L8735 8341 +B308
+B576 +8541 «BH0A& 8471 +8436
L8511 +8474 8437 <8401 8364
L8446 8407 +B3469 +8331 +B293
+ 8381 +8341 8302 LB262 8223
L8317 +8276 8235 3194 +B154
+ 8253 +8211 8168 8126 . 8085
L8190 +8146 +8103 + 8059 +80146
8128 L8082 +B037 7993 7948
LBO6G +8019 7973 « 7927 + 7881
8004 + 7956 79208 + 7861 7814
7942 + 7893 + 7845 7794 + 7748

0 3 S e

OO oN O

a5
2

26
27
28
29
30
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31
32
33
34

334

36
37
38
3¢
40

41
42
43
44
4%

4é
47
48
AG
30

51
52
53
54
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o

B
5y

ol ie }
nE

5
&0

8.25/12

L BOBS
8031
7P
LFRE2

L 7BA8

A8 4
7761
L7708
+ 7HGG
+ 7603

755

7499
+ 7448
7397
« 7347

7297
7247
L7197
<7148
L 70O

L A0EL
«FO03
* (()95'\:;
LAHF0Q7
+68G0

LHB13E
ch7E7
c&F21
s &E7T
e HEIY

8.5/12 8.75/12
LBO3G 7983
7978 7P264
L7922 « 7868
L 7BES L7811
L7811 « 77355
+ 7756 « 7699
L7702 « 7643
c 7HAT 7588
« 7594 7533
e 7EA0 . 7A7R
. 7487 s 7424
+ 7435 + 7370
L7382 C7BLT7
+ 7330 L7264
L7279 L7211
L7228 L7159
c 7177 7107
7124 + A056
7076 F00G
cF0O2E LHPEY
1-(5':?77 c-f)‘?':)q
L6528 L6854
« HB7Y +AHB04
LABE] s &75HE
LO783 L H706
L6735 cOEET
L6688 s HEOF
16641 LAHGA]
L6594 6514
L OTE47 e hASET7

.75

L7932
7873
+ 7815
e 7757
+ 7699

« 7641
« 7H8S
o 753

+ 7472
+ 7418

+ 7361
73064
f7RG2
7198
7145

7091
« 7039
«HP86
6934
LHB83

L6831
LH780
+ 6730
+ 6680
+6G30

L HHE1
I 4
L6483
« 6435
L H3HT

9.25/12 9.5/12 9.75/12
+7882 7831 7781
7821 + 2770 7719
+7T76E 7709 + 765
7702 74648 + 7595
+ 7643 + 7588 + 7533
+ 7585 «7HR29 7473
$7G37 « 74469 + 7413
+ 7469 « 7411 « 7353
7412 « 7353 L7294
7355 L7295 7235
7299 7238 +7176
7243 7181 7119
+7188 « 7124 L7061
7133 7068 <7004
7078 L7013 + 6948
7024 «6PE8 L6892
6970 LHP03 + 6836
617 6849 + 6781
6864 L7790 fHT727
<6812 6742 6672
cH7EG «64HB9 sHELY
L6708 c 6636 656G
HEGEY LHEB4 6512
«H606 L HE32 + 65460
HEEG + 6481 6408
AS0G 5430 6356
«HATS + 6380 <6303
cHA0S «GA30 &254
cHIGT cH280 6204
6308 «H230 6154

5/6 10.25/12
L7732 L7682
L7668 L7617
7604 L7553
L 7542 L7489
L7479 7425
7417 L7362
7356 . 7300
L7295 L7238
Ry dek it 7177
LTI L7116
7116 L7056
L7057 L6996
6999 LO937
L6941 L6878
L6884 L6820
L OB27 o762
4770 LH705
JE714 L6648
P 6659 L6592
6604 L6536
L 6549 L6481
L6495 L6426
L6441 6371
L6388 6317
L6335 6264
L6283 L6211
L6231 L6158
L6180 L6106
L6129 . 6054
L6078 L6003

31
32
33

35

36
37
38
39
4Q

41
42
43

45

46
47
48
49
S50

al
52
53
54

55

96
a7
58
59

60
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Part 3.--The present value of 1 when n is 1 to 6
11/12, 11.25/12, 11.5/12, 11.75/12, 1.0, 1.25,

10.5/12

10.75/12

11/12

11.25/12

11.5/12

0 and i is 10.5/12, 10.75/12,
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Part 4.--The present value of 1 when n is 1 to 60 and i is 1.75, 2.0,
2.25, 2.5, 3.75, 3.0, 4.0, 4.5, and 5.0
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Part 5.--The present value of 1 when n is 1 to 60 and i is 5.5,
7.0,

7.5, 8.0, 8.5, 9.0, and 9.5 percent
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Part 6.--The present value of 1 when n is 1 to 60 and i is 10.0, 10.5,
11.0, 11.5, 12.0, 12.5, 13.0, and 14 percent
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Part 7.--The present value of 1 when n is 1 to 60 and i is 15.0, 16.0,
18.0, 19.0, and 20.0
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Appendix table 3:

Part

Present value of an annuity of 1 per period--The PVUS

[}-g1+i)'n
i

1.--Present value of 1 where n is 1 to 60 and i is 5/12,
6.5/12, 7/12, 7.25/12, 7.5/12, and 7.75/12 percent

table Pp=1

5.5/12, .5,

5/12 5.5/12 ) 6.5/12 7.25/12 7.5/12

7.75/12

cFREY
1.9874
29702
’; 9‘\.}\')
4. 9381

5.9135
&6 . 8848
78521
3. 8153
Q7746

10.7299
11.6812
12,6286
13,5721
14.5116

15,4472
163790
17,3069
18,2309
19,1511

20,0670
20, 9801
21 .8889
DRLTRER

23 ARG

24,5927
I

ol L3 ’}u \’) .i
24537864
27024630
28.1457

FPE4
L9843
2C9FAT
3,954
4, 9320

5.9049
& 8734
78375
8.7972

G PH2G

10,7034
116500
12.5923
13,5303
14,4440

15,3934
ldoW1Q6
72398
18 1544
19,0890

199775
20,8817
20L.7819
2286780

235499

PFLO9VE
2?;9&91

o« PREHG
1.9801
28702
3.9505
4,920

G.89484
H.84621
FoBA30
8.7791
G 73049

10,4770
11.6189
1" 12 E!\.l({n

13.4887
14.4166

15,3399
162584
17,1728
18.0824
18.9874

19.8880
20,7841
216757
22,5629
2344086

S, 3240
25,1980
2HLOQEF7
.‘oo‘?‘(ﬁ')
27.7e4A1

LFPAG
1.983¢
2.94678
3.9464
4.2198

5.8879
6. 8508
78085
8.74610
P.70084

106807
1158880
12,8201

13.4473
14.3495

15,2867
16,1989
171083
18.0087
18.20863

19 /“‘N

.«2({)0/ /'\.‘i

DL H20! ]

10.624%
11,5571
12.4843
13.4061
143225

152337

90 g

161395
170401
179355

18.8257

197107
DO LEHGOS

’lo4UJ4

24,0554
24,9141
25,7638
7646086
27 . 4485

LER40
1.9820
2.9641
3.9403
4,9008
H5.8751
G BAIY
7.78488
8. 7340

. A7ES
106115

115417
]”.36&4

14&399’

15.2073%
1611060
17,0072
17.89%1
18.78%54

19,6667
205426
21,4133

DRLR2FB7

QﬁolJSV

23.9939
24.8438
25,6884
26,5283
27,3630

LP938
1.2814
DRLAY
F.9383
4.9076

5.870¢9
&.8282
7 77%6
8.7281
P bEAT

10.598
1. ?Jéé
124484
13.360G1
14.2758

15,1810
14.0804
1697494
I ,-;:" c-w..-\) )/I

18,7456

1_‘)’&() ”)”"
20,4948
2134613
22,2224
23,0782

23,9284
24,7738
25.6137
26.4484

272779

L FEP3S

1.9808
393462
4.9044

H.8667
GBS
7.7724
8.7161
9.6538

10,5854
11.59111
12.4308
13.3446
14.2526

158.1547
16,0510
16.92416
17.8265
18.720587

@.5792
20,9472
213090
221664
23.0177

23.8636
24,7041
25.5391
26,3688
27,1932
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.5 6.5/12 7/12 7.25/12 7.5/12 7.75/12

336008 A8
34,3788 &G
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Al POGE
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48 41 . 7802 48
49 KRN 42 3030 49
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Part 2.--Present value of 1 where n is 1 to 60 and i is 2/3, 8.25/12,
8.5/12, 8.75/12, .75, 9.25/12, 9.5/12, and 9.75/12 percent

2/3 8.25/12 8.5/12 8.75/12 .75 9.25/12 9.5/12 9.75/12

L FGBFO
1.97 9»
2 9EE(

ERRN 5””

P21 cFELY 1

1.9759 2

+

1.92
4. H ‘«. A'l

& G.8625 YRR SeRa0G &
4 & 8170 & 8002 & 798 7
5 FLFAE2 77507 77438 F7ESS a
5 §.7072 888949 §.580% G676 8. 46835 ?
LG 9. 6429 Feadld Fedhl04 PLGPPE ¢.a780 1o

L1
12
13
14
135

O.4949
L4047
LA072
2027

SR

O.BE07 L

1+434% il

23423 L2 3246

; 13 :
i

2

LG54 105485 1053346
QHUJ 11»4(ud 114501
3953 ; 1234600
038R 13¢£m;5 L3 2633
4.2062 14.1831 141600

11 L0.53724
12 11.49G8
Lz 12.4130
1332432
1423293

o
-

-

RENES
o

»
peS
-

i,

B CN R
-

P e

&4?7“ 14,9449 L&
15.8163 L7
166828 18

1810808 150743 15,0503
159934 189632 159341
1ée8764 1é&. 8439 Lé6.8115

[l N 5

—
2N
-
A D e
2 Ld D N R

7 1779 177184 17,6826 él ps 17,5403 19
20 L8665 188867 185473 44588 18,3908 20

19,3199 19, 19,2344 21

20,1645 20,1179

194490

3051 = 2‘.071” 22
L LGS ”leJOQ£ 108 2100248 2

24

Loe 1

PR

21.8891 21,8343 2L.F7RA
22,7188 224604 22,6007

21,9990 21

L P442
Qx7 iy

26

27
28
o
30

3. SOA0 2R HH23 D2R.4FBE
24,4946 4, 4279 24,3590 24,2914
iuoﬂl/” 35+?4?8 2EVLTOY 5609”9
281321 &L 0538 2EL.RTEY 25,8983

269412 hm.QS&u 2&TFFE BEHLAHP2E

:’3 « \) f}l)

:?.('\v\}luq
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31

¥
33
34
33

34
37
38
39
40

41
4z
43
44
45

59
&0

2/3

I = T e S
L e Tl F

28.7312
29.5343
3003320
3112464

31.9118
32,6938
33,4707
34.2424

353.0090

3. 770646
36 . G270
37,2785
33,0250
38.7666

39,5032
40,2350
40,9619
41 .46840
42,4013

43,1139
43.8218
445249

45,22

223G

45,9173

A6 6064
47,2913
47 F715
486472
49,3184

8.25/12 8.5/12 8.75/12 .75

9.25/12

9.5/12

27,8335 27.7447
28,6384 28,5425 !
29, QWQW REL 3348 28,
3224 A, 1214 F0. 0
31.015£ IG. 9025 .75

317947
e

4411
17086

IS L0700
34 8873

2944
G124
3249
0F17
7330

4288
1i9l
8039
A4BAG

ey
LEZS

40 O4EY
A0 TG
414805
4219049

2 24901
Teﬁfl? 43,1485
3. 0343 43.801L8
LAB98 44, 4499

A3 &C08
A4 2688
PELE

4% 3403 QU029
AU PHHY QE .T308
44,89 b HR2EA 4635638
47 G347 47,3621 4H.9918
48,1734 478930 47 .6148

A5 GRYT

4‘(\ .;.’4 )()

48, QJéL

9.75/12

2703067
28.0785
28.8442
29,6034
303570

3&;1693
368697
37 .85845

38.2537
38.9373
3¢.61354
40,2881
40. 9553

41.6172
42,2737
42.9249
43.5709
44,2117

44,8473
45.4778
46,1032
46,7236
47 . 3390

31
32
33
34
35

36

58

41
42
43
44
45

44
47
48
49
51¢)

51

ey
oo

33
54

55

54
57
58
59

60



Part 3.--Present value of 1 where n is 1 to 60 and i is 5/6, 10.25/12,
10.5/12, 10.75/12, 11/12, 11.25/12, 11.5/12, and 11.75/12 percent

8L

5/6 10.25/12 10.5/12 10.75/12 11/12 11.25/12 11.5/12 11.75/12
1 L9917 LPP1G L9913 LRI P09 PRO7 cPP00 L9903 1
2 1.9753 1.9747 19741 1.9734 L. 8728 1.9722 1.9716 1.9710 2
3 2.9307 2.,9495 2.9483 29470 2.,9458 2.7446 2:,9434 2.94202 3
4 3.2180 3.9160 3.9140 3.9120 39100 3.9080 J3.92060 3.92040 4
i 4.8774 4.8744 4.8714 4.8684 4. 8654 4. 8624 4.8594 44,8564 G
& 5.8288 3.8246 5.8205 U.8163 G. 8121 5.8079 G5.8038 J.7994 &
7 67724 6. 7668 H.7613 & 7508 67002 Se7447 6+ 7392 67337 7
8 7.7081 7.7011 746940 7 HBAY 7.6798 7.6728 7ebEET 7. 6387 8
2 8.6362 8.6274 8.6186 846098 846010 8.9922 8.,583% 8.5747 £
10 @ G060 ?.5458 Y5351 G.5244 ?.5138 P 0031 ?.4925 @.4819 10
11 10,4693 10,4565 104437 1G.4310 1G.4183 10.4006 10.3929 10,3803 11
12 11.3745 11.3595 1. 344& 113295 11+3144 11,2997 11.2848 11.2699 12
13 12.2722 2.,2548 12,2374 12,2200 12,2027 12.1854 12.1682 12,1509 13
14 13,1626 13.1425 13,1226 13,1027 13.0828 13.06329 13,0432 13.0234 14
15 14,0455 14,0228 14.006G1 13.9774 13,9549 13.9323 13.9099 13.8874 15
16 14,9212 14,8905 14.8700 14.8445 14.8190 14.7936 14.74683 14,7431 16
17 15.78%9646 15.7609 15.7323 13.7038 156753 156470 15,8186 15.5904 17
18 146.6508 166190 16,5872 1. G555 165239 16.4923 1&+4609 1é 4290 18
19 17,5050 1744697 17.4346 17.3996 17.3647 173299 1729351 172605 1%
20 18.3520 18.3133 18.2747 18.2382 18.197¢ 18.1596 181215 18.083% 20
21 19,1921 19.1497 12,1075 12.0854 19.0235 18.9817 18.9400 18. 8984 21
22 20,0262 19.9791 19.9331 19.8873 19.8416 19.79461 197507 16 7055 22
23 20,8514 20.8014 20.7515 20.7018 20. 60523 20.6029 2GLHE37 20;b04/ 23
24 21 &H709 “1 6148 21,0629 21,5091 214556 21,4023 21.3491 21,2962 24
25 22,4835 224252 2234671 22,3093 222016 22,1942 22.1370 22.0800 25
26 23,28%4 23,2268 23.1445 23,1023 23.0404 ??.9?88 22174 A2 8562 26
27 24.0887 24,0216 ‘3 9?49 23.8883 23.8221 23,7581 236503 2E 4248 27
28 24.8813 24.8097 240738 24,6674 24,5966 245261 24.45460 24,3861 28
29 2L G674 25,5911 ’; 25,4395 25.3641 25.2891 25:2143 2H 1399 29
30 244470 2636579 262801 262047 26.1246 26.0449 25,9455 25,8864 I
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31
32
33
34

35

36
37
38
39
40

41

2
43
44

45

5/6

27.2202
27.9870
28.7474
29.5016
30.2495

30,9912
31.7268
32,4564
33,1799
33.8974

34,6090
35.3147
36.0146
36.7087
37.3970

38.0797
38.7567
39.4282
40.0940
40.7544

41 .4093
42.0589
42.7030
43.3418
43,9754

44,6037
45,2268
A5 . 8447
46,4576
47,0654

10.25/12

27.1341
27.8959
28.6511
29.4000
30.142%

30.8788
31.6088
32.3326
33.03503
33.7619

34,4475
35.1671
35.8608
36,5486
37.2306

37.920468
38.5773
39,2421
32,9013
40.5549

41 .2030
41 .8455
42,4827
43.1144
43,7408

44,3618
44 . @777
45,5883
45,1937
46.7940

10.5/12

27.0485
27.8052
28,5553
29.2989
30.0361

30.76469
31.4914
32.2095
32,9215

33,6272

34,3269
35,0204
35.7080
36,3894
37.0653

37.7351
38,3991
3?.0573
3¢.70%¢
40.3568

40.9980
41 . 6337
42,2639
42.8886
43.5080

44,1219
44,7305
45,3338
45,9319
46,5248

10.75/12

26.9632
27.7149
28.4599
29.1984
29.9302

30.6556
31.3745
32.0871
32,7933
33.4933

34.1870
34.8746
35,5561
36.2315
36.2009

37.5644
38,2220
38.8738
39.5197
40.1600

40.794%5
41.4234
42,0468
42+ 6646
43.27469

43.8838
44,4832
45.0814
45,6722

46.2578

11/12

26.8782
27,6250
28.34650
29.0983
29.8249

30.5449
31.2583
31.9653
32.64659
33.34601

34.0480
34,7296
35.4051
36.0744
36.7376

373748
38.0461
38.6914
39.3309
3P .9645

40 5924
41.2146
41.8312
42.4421
43.0475

43,6474
44.2419
44 ,.830¢
4% 4146

A% @930

11.25/12 11.5/12 11.75/12
24,7937 R6.7095 26,6257
27.5355 27.44465 R7.3578
28,2705 28.1765 28,0829
28.9986 28,8995 28.8009
29,7200 29.6157 29,5119
30.4347 30,3251 30.2160
31,1427 31,0277 30.9133
31.8442 31,7237 31,6039
32,5391 32,4131 32.2877
33,2276 33,0959 32,9649
33.9097 33,7723 33,6356
34 . 5855 34,4422 34,2997
35,2550 35,1058 34,9574
35.9182 35,7630 35,6088
36.5753 36.4141 36,2538
X7 .2263 37,0589 36.8926
37.8713 37,6976 A7 .5251
385103 8. 3303 38,1516
39 . 1433 38,9570 38,7719
39,7705 395777 39,3863
40 .3918 40,1925 39.9946
41.0073 40,8015 40,5971
41.86172 41,4047 41,1938
42,2214 2.0022 41,7846

42.8199

43,4129
44,0004
44 GB2E
A5 1591
45,7304

42,5940

43,1802
4374608
443359
44,2056

45, 44698

42,3698

42,9492
43 ERZ0
44,0913
44,6541
45.2114

31
32
33
34

35

36

37

38
39
40

41
42
43
44
45

46
47
48
49

50

a1
a2

53
54
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Part 4.--Present value of 1 where n is 1 to 60 and i is 1.0, 1.25, 1.5,
1.75, 2.0, 2.25, 2.5, and 2.75 percent

1.0 1.25 1.5 1.75 2.0 2.25 2.5 2.75

L9732 i

Les 1 1.9204

2. 2 2.8423

3.7 3 37394
5 4.4 : 4.6128 5
é 5 é
7 1 b 7
8 2472 701701 a
? OG5 7.9709 9
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4 Lo
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Ld T DN
G W

43

45

44
47
48
49

50

e

A d k) =

(&R
~ o

(R

o8
59

60

1.0

26,5423
27.286%6
27 9q?x
287027
29«4086

30.1075
0. 7995
31 .4847
F2.1630
32.8347

34997
24,1581
34,8100
354555

346.0945

347272
37.3537
37 .9740
38.58681
39.1961

39,7981
40,3942
40.9844
41 .54687
2.1472

427200
43.2871
43.8486
44,4046
44,9550

1.25

255G uu‘? A
D2E2A1X
24,9050
2785605
28.207¢

28.8473
29.4788
20,1025
30,7185
3132469

3L.9278
*’e },...'X
31075
3306&04
340 u8”

34,8229
35,3806
35.9315
36.4755
37,0129

37.5436
38.0477
38.5854
3P.0967
39,6017

40.1004
40,5930
41.0795
41,3600
42,0344

1.5
24,8461
25.28671
25.8790
26,4817
A1¢0/Uu

276607
28,2371
28.8051
293646
29,9138

30,4590
30. 9941
31.5212
3~.0406

30, E5E2R

33,0565
33,5532
34,0426
34.5247
34.9997

35,4677
35.9287
36.3830
36.8305
37.2715

377059
38.133%
38.38585
38.9710
39.3803

1.75

237699
24, 343%9
24,2080
25,9624
26,0073

26,5428
270690
275863
28.0%944
28,3942

29,0852
29,5678
30.0421
3G.5082
30.96463

31.4145
31.8589
32,2938
32.7212
33.1412

33,5540
33,9597
34,3584
34,7503
35,1354

35.5140
A5 . 8859
42518
346.6109
369640

2.0

ey oay meey

22,9377
22X, 4683
23.9886
24,4984
24,9984

L5.4888
2H. 969G
264406
2HL.9026

27 L3555

27.T799G
28.2348
28.64616
29.0800
29.4902

29.8923%
30,2866
30,6731
31.0821
31.4238

31.7878
32.1449%
324950
32.8383
33,1748

33.8047
33.8281
44,1452
34,4541
34,7609

2.25

22:1470
2206377
23,1175
23,5868
24,0458

24.4947
24 .9337
25,3630
257829
26,1935

265951
26.9879
273720
2PFATT
281151

28.4744
28,8259
29,1695
29.5057
22,8344

30,1559
30.4703
30.7778
31.0785
31.3727

316603
31.9416
32.2167
32.4858
327490

2.5
21,3954
21.8492
22.“91?

2.7238
MA 1452

23,5563
23.9573
24.3486
24.7303
29,1028

2h.4661
23,8206
2618664
26,5038
26.8330

27,1542
2748675
27LTF73I2
28.0714
28.3623

28.6462
28.9231
22.1932
29.4568
29.7140

29.9649
30.2096
30.4484
30.6814
30.2087

2.75
20.6806
21,1003
21.3088
21,9084
22,2933

22,6699
23,0364
23,3931
23,7402
24,0781

24,4069
24,7269
25.0384
25,3415
25,6365

25.9234
24642030
26.4749
26.73946
26.9972

27.2479
27,4918
27.7293
27.9604
28.1853

28.4042
28.6172
28.8245
29,0263

29,2227

31
32
33
34
35

34
37
38
39
40

41
42
43
44

47

46
47
48
4%

50

51
52
53
54
55

a6
57
a8
59

60
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28
29
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5.5, 6.0, 6.5, and 7.0 percent

3.0

+ 2709
1.91359
2.8286
I.7171
4.3797

S5.4172
6. 2303
7.0197
7.7861
8.5302

?.,2526
?.9340
10.6350
11.2961
11.9379

12,5611
13,1661
13,7535
14,3238
14,8775

15,4150
15.9369
16.4434
16,9355
17.4131

17.8768
18,3270
18.74641
19,1885
196004

4.0

P61
1.8861
2.7751
3.,6299
4.4518

G.2421
6.0021
&. 7327
7.4353
8.110%

8.7860%
?.3851
¢.9856
10.5631
11.1184

11,6823
12,1657
12,6593
13.133%
13.5903

14.0292
14.4511
14.8568
15.2470
15.6221

15.9828
16,3296
16.6631
16.9837
17.2920

4.5

+PU6Y
1.8727
2.7490
3.587%
4.3900

G9.1579
3.8927
b 0959
72488
7.9127

8.5289
?.11848
?.6829
10.2228
10.7395

11.2340
11.7072
12,1600
12,5933
13,0079

13.4047
13.7844
14.1478
14.4955
14.8282

15.1466
15,4513
15.7429

16,0219

16.288¢

Part 5.--Present value of 1 where n is 1 to 60 and i is 3.

5.0

P24
1.8594
2.7232
3.5440
4.3295

Se0757
5.7864
6.4632
7.1078
7.7217

8.30464
8.8433
P393
?.8986
10.3797

10.8378
11.2741
11.46896
12.08B53

12,4622

12.8212
13.1630
13.4886
13.7986
14.0939

14.37352
14.6430
14.8981
15,1411

16,3725

5.5

P47
1.84483
26979
J.,5052
4.2703

4. 9905
3.6830
& 3346
G952

73376

8.0925
8.46185
91171
?.5896
10.G376

10,4622
10.8646
11.2461
11.6077
11.9504

12,2752

12.5832
12.8750
13.1517
13.4139

13,6625
13.8981
14.1214
14.3331
14.5337

0, 4.0, 4.5, 5.0,

6.0

9434
1.8334
246730
J.44651
4.2124

4.9173
3.5824
6. 2098
&.8017
7234601

7.8869
8.3838
8.8527
@, 2950
Q. 7122

10,1059
10,4773
10.8276
11.1581
114699

11.7641
12.0416
12.303

12,5504
12.7834

13.0032
13.210%5
13.4062
13.5907
13.7648

6.5

« 9390
1.8206
2.6485
3.4258
4.,1557

4.8410
5.484%5
6.0888
&.6561
7.1888

76890
8.1587
8.5997
?.0138
?.4027

G678
10.1106
10.4325
10.7347
11,0185

11.2850
11,5352
11.7701
11:9907
12.1979

12,3924
12,8750
12.7465
12.9075
13.0587

7.0

+ 93446
1.8080
2.6243
3.3872
4.1002

4.74665
3.3893
59713
6.5152

7.0236

7+4987
79427
8.3577
B.7455
?.1079

P+ 4466
P 7632
16.0591
10.3356
10.5940

10.8355
11.0612
11.2722
11,4693
11.6536

11.8258
11.9867
12,1371
12,2777
12,4090
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32
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34
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35
34
37
38
a9
44
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3.0
20.0004

0.3888
20,7688
21.1318
21.4872

21.8323
221672
'.. .AZ. “} 9 ’) '—‘
22.8082
23.1148

234124
2F.7014
23.9819
24,2543
24.5187

24,7754
25.0247
2H.286867

ernOII
27258

25,9512
2601662
2é3TH0
D6 ETTY

sy g e e
.\'.'.\\ & .r / 'q

4.0
17.5885
17.8738
18.147&
18.4112
18.868644

18.9083%
19.1426
193479
19,5845
19,7928

17.9931
20,1806
20.3708
20.5488
20,7200

20.8847
21,0429
21,1951
21.3415

21.4822

216175
217474
21L.8727
21 .9930
22,1086

1 Ooe ‘J"I;“[JI"%

1 3G
L8.2297
18.4018

1&\9‘«\3(‘)1

18.8742
19.0184
1915863

L2884
19 4147
19,8356
196513
197620

19.84680
12.96%93
2004663
201592
202480

203330
20.4144
20,4922
208667
206380

16,3742

16,5489
167113
168879
170170
171591

172944
17,4232
17,5459
l 7 o\‘\) \‘

17.7741

17,8801
17.9810
18,0772
18,1687
18,2559

18,3390
18.4181
18,4934
18,8851
18,6335

18,6985
18. 746008
18.8195
18,8738
8.9293

LE. 8047
L& 7287

16,0461

1& 187
1aH.263
163630
16,4579
146.5477

L4632
16.71
36«?9U?

& (-8(3)»“'
LmQQQLQ

16, ‘?‘y‘c\ 7

/exu 1
.l. 3095
17 .4499

6.0

13.9291
14 OQ40

13.5“10
14.73868
l4ah40U

4,949
15,0463

<1380
L 22AG
s 3062
L3832
+AGER

Y_"E \."f o x_”

13&
18
13
1E
1E

15,5244
15.5890
LG 6500
15:.7074
15.7619

15.8131
15.8614
15.9070
159300
15,9905
16.0288
16.04649
14.09%0
16,1311
16.1614

14, 358
14.4214
14.4802

l4ém8£é
14,7245

14.7648
14.8026
14.8382
14,8715
14.9028

14,9322
14.93598
14,9858
15,0101
15. 0330

7.0

12.5318
12.6466
12,7538
12.8540
12.9477

13,0352
13.1170
13,1935
13.2649
13,3317

13.3941
13,4524

13,5070
13,5579
13.6055

12,6500
136914
13,7305
13.7668
13.8007

13,8325
1 3.8621
3.8898
A.9157
3.9399

13,9626
13, 9%??
14, 003%:
14.0219
14,0392

31
32
33
34

35

346
37
38
39
40

41
4z
43
44
45
46
47
A8
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[ 0

i
[ IS I

3

54

| =g b
..

S
57
5

a9
&0



%8

LIS RER I

fadl sl e I N s N

11
12
13
14

15

146
17

19

20

21
22
23
24
25
26
27

28

29
30

Part 6.--Present value of 1 where n is 1 to 60 and i is 7.5, 8.0, 8.5,

9.0, 9.5, 10.0, 10.5, 11.0, and 11.5 percent

7.5

302
L7934
2.6005
3.3493
4459

4.6938
G3.2968
5.8573
6. 3789
6.8641

7.3154
77353
8.1258
8.4892
8.8271

?.1415
9.4340
?.7060
?.2591
10.1945

104135
106172
10.8047
10.9830
11.146%

11.2995
11.4414
11.5734
1169862
11.8104

8.0

L D209
1.7833
2.5771
3.3121
3.9927

4.,6229
22064
Ge7486
& 2469
G+ 7101

7.1390

7 5361
7. 9038
8.2442

8. 5595

8.8514
Z.1216

9.3719

@, 6036

?.8181

10.0148
10.2007
10.3711
16.5288
10.6748

10.8100
10.9352
110511
111584
11,2578

8.5
LR21T
1.7711
25540
32758

3.9406

4.5536
G.118%5
G.6392
61191
6+5613

69690

7.3447
7.6910
8.0101
8.3042

8.5753%

9, 0555
92677
9. 44633

§.6436
?.8098

F.P829

10.1041
10,2342

10.3541
10,4646
1058665
LG 65803
10.74468

9.0

174
17891
25313
3.2397
3.8897

4.4859
5.0330
9.5348

G952

be4177

6.80582
71607
74869
7.78862
8.0607

8.3126
8.5436
8, 7554
8.90501
9. 1285

9.,2922
. 4424
?.E802
F.7066
?.8226

P PLP0
100266
101161
10.1%83
1O 2737

9.5

L2132
17473
2.5089
3.2045
3.8397

4.4198
4.9494
U.4334
5.8753
é.2788

& 6473
& P38
72912
7 R71e
7.8282

8.0623
82760

R.4713
86498

8.8184

B.9611
P09
@ 2209
@ 3341
G Aa374

?.46183
@.4P71
R 7EHP0
98347

10.0

P09
17355
2.48489
3.1499
3.7908

4 3HEZ
4.84684
O.3349
G 7EP0
He1446

& 4901
68137
7+1034
73687
76061

78237
68.021é
8.2014
88,3649
B.O13E4

B.464B7
877135
8.8832
8.9847
G070

P.1609
P 2372
2.3066
P 34696
G A269

10.5
LR000
17240
2448651
3, 1359
307429

4.2922
4.7893
G.2392
B o463
6.0148

&+ 3482
G HEO0
549230
Fe1702
7.3938

75942
77794

79451

8.09u2
8.2309

8.3338
8.4649
80856
B.&GbA
8.7390

8.81364
8.8811
8.9422
8.9974
2.0474

11.0

GO0
1.7125
28437
3.,1024
362G

4. 2305
4,7122

Gelasl

C5.B370

G5.88%92

4+ 2065

& 4924
& 7499
& 2819
71909

7 3792
75488
77016
7.8393
7 POEE

B.2751
8.17257
8.266464
3.3481
2.4217

&.4881
8.5478
g.46016
88501

8.4938

11.5

L BYES
1,701
2,4206
3, 0696
X, 6499

4,1703
4,6370
5. 0556
G.4311
G5.7678

6.0697
43406
63835
6+8013
b PRET

71719
7.3291
7.4700
70964
77098

78115
7027
79845
2.0578

8,1234

81824

[rO—

83288

834637

Ul d Gk =

00N

12

27
a8

oy ey
." (.Y

30
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&.4809

3 B0X0

s
LA

YR
T

Lot bl pel b b

2E20 8.8784 8. 5229
P 2870 8.89948 83407
3095 8.9188 8.0567
P 3aRe 89357 B.5710

1G.2a72 G771 ?.3483 8.9511 8.5839

AALE
4154
4794

3P0

P

[

102718 EEPE LN P 3AHG0 8.9649 8.5954
1G 2934 P.8174 53801 8.9774 8.6008
31 7.8340 D3PIV 8.7886 8.46150
s
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Q. 83491 P 4081 8.6233
LG 3450 ?. 8628 P.4173 8.6308

P Q07

P.BFE3 9. 4274 F.0161 8.6375
Y. 8846 ?.43466 Q0235 8.6435
P BPAHY ?.4448 ?.0302 8.46489
PeR083 o4l $.0362 8.6537
¢.2148 P 4ue L ?.0417 8.6580

LG 4235 P22 @ 4653 P.0465 8.6619
164324 FP298 F.4708 ?.080% 8.6654
104400 P.2350 Q47059 ?.0549 8.668%5
! e
1

134480 ?.5418 2.4804 L0585 B.6713
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Part 7.--Present value of 1 where n is 1 to 60 and i is 12,0, 12.5,

14.0, 18.0, 19.0,

12.0

15.0, 16.0,

12.5

L8929
1.4%901
2.4018
3.0373
346048

4.1114
4,.54638
4.9674
G.3282
5.6502

G.93F7
G.1944
64235
& 6282
&.8109

G P40
Fe1196
f¢~49;
/ I&G8

P )

P HGR20
Foh4446
F.7184
77843
7 8431

L BeH7
fo)4§ﬂ
77844
§.0218

8.0552

. 8889
1.6790
2.3813
3.0056
3.5606

4. 0538
4,4923
4.8820
Ge2285
G364

9.8102
G O5L3G
502693
& A620
&+ 6329

& 7848
&6.9198
7.0398
Fol46G
724814

77,3254
FeAG0E
7 ﬂﬁ7“

,’d790

7208
YehET 4
7.7043
P37
77644

17.0,

13.0

- BEE0
1.6681
23612
2.R745
3.5172

X975
4.4224
4.7988

G.1317
G.4262

S9.6889
G174
H.1218
& RO
& 4624

& 6039
& 72T
68399
& F3I8O
7.0248

7.1016
71690
FORIPT
Fo2uae
3300

VIV
7 4084

7 044'? '

74700
T AREY

14.0

CBETE
1edad?
S.32164
2137
3.4331

3.8887
4.2883
4. 6389

4.94464 -

G2l el

4527
368603
G.8424
&L 0021
&.1422

Ao 268
b 3729
&04674
AeH504
6 b231

b &R0

.\
(()GI ’7‘

ﬁo/?q'
& BRI
. B7RP

&eF081
& DI
& RE07
6. PEAO

70027

and 20.0 percent

37845
4,1604
4.4873
'4 e 77 1. 6-"
G.0188

s+]”¢
S.8474

9542
S GBL T2
&L 1R8O
H.1982

S 2HYR

K*o d‘} ‘)’3(5"
Seddal

&5 4904
Gt A
g g

NPT YN

16.0
88621
146052
2.245%
d7982
3.2743%

36847

03846
4, 3438
4,806
4.8332

GL0E86
G197
e 3A2X
R 1Y

.':' [
l J/”:)':;

H.4685
G.7487
58178
G877

G.9288

G973
G.01L1L3E
H(VA4\

13.0,

17.0

83547
1. 5853
DLBOPE
27432
F 19593

3.5892
39224
4.2072
4,4%506
4. 4586

4.,83464
4,98084
7.118*
S.2293
D.3242

q+40ﬁ?

e Ji:*’:"

L GRTE

Gedh&an

Jvﬂ’(q
e

3 e
5 LBOPY
B RR04
SRR

18.0

t84;d
1.38656
”01743
5901
§§| 2

3.49764
3.811%5
4.0776
4, 3030
4,4%41

4,6%560
4,7932
4.9095
5. 0081
5.0916

G.1624
q 2223

B LR73D
GaR1E62

gy
e G277

G dBIT
S A0ee
gy

19.0

<8403
154465
2.1399
26386
30878

3. 4098
37057
J.9544
4,1633
4.3389

4.48465
4.4105
4.7147
4.8023
4.,8759

4.9377
4.,9897
5. OE33
50700
5, 1009

ﬂﬁi”ﬁS

l¢’2

20.0

+8333
1.5278
2.1045
2.35887
2.99064

3. 3250
J3.60446
3.8372
4.0310
4.1925

4.3271
4,4392
4.5327
4.6106
4, 86755

4, 7296
4.7746
4,.8122
4, 8435
4. REPS

4.8913
4., 20%4
4.924%5
A PR
4,978

O g

é
7
8
E4
10

12
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31
32
33
34

35

36
37
38
39
40

41
42
43
44

45

446
47

49
50

51
52
53
54

55

56
57
58
59
&0

12.0
8.0850
8.1116
8.1354
8.1566
8.,1753

8.1924
8.2075
8.2210
8.2330
8.2438

8.2534
8.2619
8.26%96
B.2764

8.2825

8.2880
8.2928
8.2972
88,3010
8.3045

8.3076
8.3103
8.3128
8.3150
8.3170

8.3187
8.3203
8.3217
8,3229
8.3240

12.5

7.7923
7.8154
7, 8359
7 8542
7.8704

7.8848
7.8976
7.9089
7.9191
7.9281

7.9361
7.92432
7.9495
79551
7.92601

7.9645
7.92683
7.9720
79751
7.9778

7.9803
79825
7.9844
7 9862
7.9877

7.98%1
79903
7.9%14
79923
7.9932

13.0

7.35183
7.5383
7.35860
7.5717
7.5854

75979
7.6087
7.6183
7.6268
7.6344

7.6410
76469
76322
7.65468
746609

7.6645
76677
7.6705
746730
76752

76772
7.6789
7.6805
7.6818
7.6830

7.46841
7.6851
7+6859
7.68466
7.6873

14.0

7.0199
7.0350
7.0482
7.0599
70700

7.0790
7.0868
7.0937
7.0997
7.1050

71097
7.1138
7.1173
71208
7.1232

7.1286
7 1277
7.1296
71312
7.1327

7.1339
71350
74+1360
7.13468
71376

7.1382
7.1388
7.13%3
741397
7.1401

15.0

&6.5791
65900
&£.6005
66091
b.61866

b6+6231
&.46288
4+46338
6.6380
({306)418

6. 6450
446478
66503
b.6524

6.6543

6. 6559
66573
&. 6585
&.46596
H.H605

H.b6613
G 5620
& 6626
G663
6.64636

& 6640
b.6644
66647
66649
& B651

16.0

6.1872
641959
6.2034
62098
62153

&2201
62242
6.2278
6+ 2309

&+ 2335

6.2358
& 2377
6. 2394
6+ 2409
6.2421

6.2432
b 2442
6+ 2450
b 2457
6.246463

62468
62472
6.2474

+ 2479
&.2482

6.248%
&.2487
642489
6. 2490
6.2492

17.0

G5.8371
5.8437
5.8493
3.8541

5.8582

G.8617
5.84647
G.84673
G.8695
G.8713

G3.8729
3. 8743
5.8755
G.8760
G.8773

L8781
L8787
L8792
B797
8801

[ L

+8804
83807
8809
5.8811
G.8813

[ A

0.8815
G9.8816
3.8817
%.8818
5.8819

18.0
5. 5227
5.5277
5. 5320
5. 5356
5.5384

3.5434
SeH452
G.35468

G.5482

5.5493
G.0E02
Ge5510
9.5517

5.8523

G.35528
Gl G532
5. 83536
U, 5539
5.5541

G.0544
95545
G, 5547
G.0348
5. 5549

G 0550

5.5551

G.5552

93052
e [ El Fa Bl

HeG053

19.0

G.2392
G.2430
G.2462
5.2489

G.23512

2031
2047
s 2061
e 2G72
2582

(R R I N ]

+2E90
« 2EPE
2602
2607
2611

LR L LR LR

’
L=

i
i

2614
2617
L2619
e 2621

e 2623

R R

i

R

2624
2625
3262

G.2627

52628

3 "
i

5

D.2628
T.2629
S.2629
Ge2630
9.2630

20.0

4.,9824
4.9854
4.9878
4.9898
4.,9915

4,9929
4.9941
4.9951
4.9939
4.9964

4.,9972
4.9976
4,9980
4.9984
4,9986

4.9989
4.9991
4.9992
4.9993
4.9995

4.9995
4.97986
4.9997
4.9997
4,9998

4.,9998
4,9998
4,.9999
4,.999¢
4.9999

31
32
33
34
35

3é
37
38
39
40

41
42
43
44

45

46
47
48
49
50

51
a2
53
54
53

36
a7
58
59
60



88

Ul Lihy =

R scILNE; |

15

PRI PRI RY RS
G d it =

Appendix table &4:

The Amount of Annuity of 1 per period--The FVUS table

A= [}1+i)“-{]

Part 1.--Future value where n is 1 to 60 and i is 5/12, 5.5/12,

7/12, 7.25/12, 7.5/12,

5/12

5.5/12

1.0000
2.0042
3.0125
4.,0251
3.0418

6.0628
7.0881
8.1176
?.1515
10.1896

11.2321
1~.2789
13.3300
14,3854
13.4455

16,3099
17.5788
18,4519
19.7294
20.8118

21.8985
22.9898
24,0856
25.1859
26,2909

27.4004
28.5144
29.6334
30.7569
31.8850

1. 0000
2.0044
3.0138
4.0274
G. 0440

6. 0692
7.0970
8.12935
?.16468
10.2088

11.2556
12.3072
13.3636
14.4248
15.4909

16.3619
17.6378
18.7187
19.8045
20.8953

21.9910
23.0918
24.19727
25.3084
26,4244

27.35457
28.6719
29.8033
30.93%9
32.0817

.5

10000
20050
3.01%50
4. 0301
G3.0503

& 07:;
71059
H.1414
?.1821
10.2280

11.27¢2
12.33568
13.3972
14.4642
15.5365

16.6142
17.6973
18,7858
19.8797
20.9791

22.0840
23.1944
24.3104
25.4320
26.5591

27.6919
28.8304
29.9745
31.1244
32.2800

6.5/12

1.0000
2.0054
J.0163
4,0326
G.00545

&.0818
7+1148
8.1%533
P.1975
10.2473

11.3028
12,3640
13.4310
14.5038
15.5823

16,6667
17.7570
18.8532
19.9553
21.0634

22.1775
23,2974
24.4238
25.5381
26,6945

27.8391
28.9899
30.1470
31.3103%
32.4799

7.75/12, and 2/3 percent

712

L.0OG00
2.0058
F 0175
4 0351

587

&.0882
71237
8.1653
F.2129
10,2666

11.3265
12.3924
13.4649
14od434
1d06 83

16.7194
17.8170
18,9209
20.0313
21,1481

22.2715
23.4014
24.537¢
25.6810
26.8308

27.9874
29,1508
30.3207
31 .4975
32,6813

.53, 6.5/12,

7.25/12

1.0000
20060
J.0182
4.0344
3.0608

6.0914
71282
8.,1712
Pe2206
10.2763

11.3384
12,4069

5.4818
14,5633
15,6513

16.7458
17.8470
18.9548
20,0694
21,1906

22,3186
23,4535
24,5952
25,7438
26,8993

2B.0618
29,2314
30.4080
31.591?
..... 7826

7.5/12

1.0000
2.0062
3.0188
4.0377
9.04629

60945
71326
8.1772
9, 2283
10,2860

11.3503
12.4212
13.4988
14,5832
15.6744

16.7723
17.8772
18.988¢9
201076
21.2332

22,3659
2B.EG057
24,6526
23.8067
26,9680

28.1366

29.3124 -

30.4954
31 .6862
A2.8843

7.75/12

1.0000
2.0065
3.0194
4.0389
9. Q8E0

6.0977
7.1371

8.1832
?. 23460
10.2957

11.3622
12,4356
13.315¢9
14,6032
L& 4975

uo7989
17.9073
19.0230
20.1459
212760

22.4134
23.5581
24,7103
2T, 8699
270349

28.2115
293937
30.5836
31.7811
A2.9864

2/3

1.0000
2.0067
3.0200
4.0402
S5.08671

6.1009
741416
8.18%2
?.2438
10.3054

11.3741
12,4499
13.5329
14.6231
15,7206

16.8254
17.9376
19,0872
20,1842
21.3188

22,4609
23,6107
”4 7681
25,9332
271061

28.28648
29.4754
30.6719
318763
33.0889

AdGin -

s
ST N

11
12
13
14

15

16
17
i8
19
20

21
bl
A Al
23
24

25

26
27
28
29
X
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31
32
3

34
33

36
37
38
39
40

41
42
43
44

45

46
47
48
49

30

[ IR B I R ]
o B I N

58
59
60

(A
~N o

5/12

X3.0179
34,1554
35.2978
346.4448
37.5967

38.7533
3%9.9148
41.0811
42,2523

43,4283

44,6093
45,7932
446.9860
48.1818
49,3825

G0.5883
51.7991
G93.0149
54,2358

55.4618

S5 6929
57.9291
99.1704
60.4170
61.6687

b2.9257
64.1879
65,4553
66,7280
&8.0061

5.5/12

33.2288
34.3811
35.5387
36.7015
37.8698

3%.0433
40,2223
41.40466
42.5964
43.7916

44,9924
446.1986
47.4103
48.6276
49,8505

91.0790
G2.3131
53,5529
%4.7983
36,0495

5973064
38.53690
39.8375
61.1117
62.3918

63,6778
64.9696
b6 28674
67.53711
48.8808

.5

33.4414
34,6086
35.7817
36 . 9H0H
38.1454

37,3361
40,5328
417354
42.9441
44,1588

45 .37946
46.6065
47 .8396
49.0788
G0 . 3242

31,5758
G2 .8337
54.097¢
95.3683
U6 6452

G7.9284
39.2180
&0. 53141
&1 .81867
631258

&4.4414
65,7636
&7 .0924
468 .4279
&9 7700

6.5/12

33.6558
34.8361
XH 0268
37,2219
38.4236

39,6317
40.8464
42,0676
43,2955
44 . 5300

45,7712
47,0191
48,2738
49,5353
50.8034

52.0788
G53. 3609
54,6499
GG, P459
G7.2490

G8L.HE91
U9 .87463
&1 2006
&2 5321

438708

AU 2168
&6 5701
67 .9306
&9 29086
7046740

7/12

33.8719
J3T.0695
362741
37 4857
38.7043

32,9301
411630
424031
43,6500
44,2051

4461671
47 . 43464
48.7131
4% 972
Gl . 2889

G2. 5881
G3.8948
G5, 2092
G9hHLO31LE
578611

9. 1986
605439
&1.8971
632581
&4. 6271

66,0041
467, 3892
&8.7823
70.1835
71 G929

7.25/12

33.9804
30,1859
36,3985
37.4184
38.8457

40.0804
41.3225
425722
43.8294
45,0942

A6, 38566
47 . 5468
48.9346
G0 L2303
31.5338

G2.8451
G4.14644
35,4916
Uh 8269
G38.1702

G99.3217
60.8813
62 2491
63 L2352

&G 0096

&6 .4024
478035
69.2132
70.6313
72,0881

7.5/12

34,0898
A5.3028
36.52348
37,7518
38.9877

40.231 4
41.4828
42.7421
44,0092
45,2843

4654673
47 B384
49,1575
G0.44647
31.7801

HEL1L03R7
G4 . 4354
GE TG
G7.1245

S8.4815

G59.8470
61.23210
G2 6037
63,9949
65 .3949

&6 .8036
68.2212
&9 . 56470
71.0828

F2.5271

7.75/12

34,1994
I5.4203
36,6490
37.8857
39,1304

40,3831
41 . 6439
42.912¢9
44,1900
4% . 4754

46,7691
43.0711
49 .3816
50.70085
H2.0280

B3, 3440
S4.7086
G6.0620
9744240
58.7949

&0 1746
&1 ..0632
6224608
643674
&5 .78332

67,2080
48.6421
70,0854
71.5380
73.0000

2/3
34.3094

35.5382
36,7751
38,0203
392737

40,5356
41.8058
43.0845
44 3717
45,6675

446 . 9720
48.2851
49, 46070
30.9378

32.2773

G3.6259
54,9834
6. 3499
G7..7256

09.1104

60,5045
61.9207%
63.3206
64,7427
66,1743

&7 . 6155
6P . 0663
70.3267
71.99469
7X3.4749

31
32
33
34
35

36
37
38
39
40

41
Y
43
44
4%

46
47
48
49
30

31

=2

2
a3
G4

a3

Géb
a7z
58
59
&0
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U d it =

21
i
22
23
24

25

2

27
28
29
A0

8.25/12 8.5/12
1.0000 1.0000
2.0069 2.0071
3.0207 3.0213
4.0414 4.0427
5.0692 5.0713
6.1041 6.1073
7.1460 7.150%5
8.1952 8.2012
P, 2515 9. 2593
10.3151 10.3248
11.3860 11.3980
12.4643 12,4787
13.5500 13.5671
14.6432 14,6632
15.7438 15,7671
16.8521 16.8788
17.9679 17.9983
19.0915 19,1258
20,2227 20,2613
21.3617 21.4048
22.5086  22.,5%464
23,6634 23,7162
24,8260 24,8842
2E.9967 26,0404
27.1754 27,2450
28.3623 28,4380
295573 29,4395
30.7605%  30.8494
31.9719 32,0679
33.1918 33,2951

8.75/12

1.0000
2.0073
3.0219
4.0440
9.0735

b.1104
71550
8.2072
?.2670
10.3344

11.4099
12,4931
13.5842
14.6833
13.7904

16.9055
18.0288
12,1602
20.2999
21.4480

22,6043
23.7692
24.9425
26.1244
27,3148

28.5140
29,7219
30.9387
32.1642
33.3988

.75

1.0000
2.00753
3.0226
4.,0452
5.0736

4.113646
71595
8.2132
9.2748
10.3443

11.4219
12.5076
13.6014
14.7034
15.8137

16.9323
18.0593
19,1947
20.3387
21.4912

22,6524
23,8223
25.0010
26.188%

27.3849

28.5903
29.8047
31.0282
32,2609
33.3029

Part 2.--Future value where n is 1 to 60 and i is 8.25/12, 8.5/12, 8.75/12,
.75, 9.25/12, 9.5/12, 9.75/12, 5/6, and 10.25/12 percent

9.25/12 9.5/12
1.0000 1.0000
2.0077 2:0079
3.0232 3.0238
4.0465 4.0478
3.0777 G5.0798
4.1168 6+1200
7.1640 7+1685
8.21%2 8.2252
9.2825 ?.29203
10.3541 10.3639
11.4339 11.4459
12,5221 12.5365
13.618¢6 13.6358
14,7236 14,7437
15.8370 15.84605
16.9%591 16.9860
18.0899 18.1208
19.2293 19,2639
20.3775 20,4165
21,5346 21.35781
227006 22.7489
23.8756 2X.9290
25,0594 25.1184

26,2528

27.455]1

28. 66568

29.8878
31.1181
32.3580
33.46074

26,3173

27,5288

28.74364
29.9711
31.2084
32.4554
33.7124

9.75/12

1.0000
2.0081
3.0244
4.0490
3.0819

6.1232
7.1730
8.2312
?.2981
10.3737

11.4579
12.5510
13,6530
14.7640
15.883%

17.0130
18.1512
19.2987
20,4555

216217

Q27974
23.9826
25,1774
26.3820
27,5964

28.8206
30,0547
31.2989
325532

IZ.8127

5/6 10.25/12
1+0000 1.0000
2.0083 2.0085
3.02351 3.0257
4.0503 4.,051%5
3.0840 5.0861
b+ 1264 b6.1296
71775 7.1820
8.2373 8.2433
9.3059 ?.3137

10.3835 10.3933
11.4700 11.4820
12.5656 12.5801
13,6703 13.4874
14.7842 14.8045
15.9074 15.9309
17.0400 17,0870
18.1820 18.2128
19,3335 192.3484
20,4945 20,5338
21,6654 21.7092
22,8459 22.8944
29,0363 24.0902
25,2366 25.2960
26,4469 26.5120
276673 27.7385
28.8979 282754
30,1387 30,2229
31,3598 31.4811
32,6514 32,7500
33,9235 34,0297

[ RS CRE % I 0%

O N

10

12
13
14

15

16
17
i8
1%
20

21
s
oty
2
A
24

25

26
27

28

30



16

31
32
33
34
35

8.25/12 8.5/12 8.75/12 .75
34,4199 34,5309 34.6423 34.7542
33,6566 35.7755 35.8949 36.0148
36.9017 37.0289 37,1586 37.2849
38.1554 38.2912 38.4276 38.5646
39.4177 39.5624 32.7078 3%.8538
40.6887 40.8427 40.9973 41,1827
41 .9685 42,1320 42.2963 42.4614
43,2570 43,4304 43.6047 43.7798
44,3544 44,7380 44,9226 45.1082
45.8607 46.0549 46.2502 46.44635
47 1760 47.3811 47 .5874 47.7948
48.5003 48.7168 48,9344 49.1533
49 .8338 50,0618 50.2912 S0.5219
S91.1764 51.4164 51.6579 51.9009
52.5282 52.7806 53.0344 33.2901
53.88%94 54,1545 54.4213 54,6898
55.2598 895.5381 55.8181 S36.1000
56.6398 S36.92315 97.2251 897.5207
58,0292 58.3348 58.6424 58.9521
59.4281 59.7480 60.0700 60,3943
60.8367 61,1712 61.35080 61.8472
62,2549 62,6045 62,9565 63.3111
63.6829 64,0479 64,4156 64,7859
65,1207 65.5016 65.8853 66.2718
66,5685 b66.92656 67+ 3657 67.74688
68.0261 68.4399 68.83569 69.2771
69,4938 69,9247 70,3590 70,7967
70.9716 71.4200 71.8720 72.3277
72,4590 72,9259 73.3961 73.8701
73.9577 74,4424 74,9313 75.4241

9.25/12 9.5/12
34,8665  34.9793
36,1353 36,2562
37,4138 37,5432
38,7022 38.8404
40.0005 40,1479
41,3089 41,4658
42,6273 42,7940
43,9559 44,1328
45,2947 45,4822
46,6438 46.8423
48,0034 48,2131
49.3734 49,5948
50,7540 50,9874
52,1452 52,3911
53,5472 53,8058
54,9599 55,0318
56,3836 56,6690
57,8182  S8.1177
59,2639 59,5778
60,7207 61,0494
62,1888 62,5327
63,6682 44,0278
65,1589 45,5347
66,6612 47,0535
48,1750  48.5843
69,7006 70,1273
71.2378 71.6825
72,7870 73,2500
74.3480 74,8298
75,9211 76,4222

9.75/12

35,0925
36.3776
37.6732
3B.2793
402960

41 6234
42.9616
44,3107
45,6707
47.0418

48,4240
49.8174
51,2222

G2.6384
54,0661

G5.5053
G6.9563
G8.41%1
59.8937
61.3804

462.8791
64.3900
HH.9132
67,4487
68 .99467

70,5573
72,1306
7371467
7H.3158
76,9276

5/6

352062
36.4996
37.8038
39.1188
40.4448

41.7818
43.1300
44,4894
45 . 8602
47,2423

48+ 6360
30.0413
31,4583
52.8871
54.3279

5357806
G7.2454
G8.7225
60.2118
61.7136

632279
64.7548
56,2944
67 .84469
6P 4123

70.9907
72,5823
74.1871
758054
774371

10.25/12
35,3204

36.6221 .

37.9349%
39.258¢
40,5943

41 .%9410
43,2992
44,6491
46.0506
47,4440

48.8492
H0.2665
51.6958
3341374
54,5913

56,0576
37.5364
99,0279
60,5321
62,0491

63,5791
A%, 1222
66.6785
68,2480
&9 . 8309

71 .4274
F3.0375
74.6614
7462991
77.9508

31
32
33
34

3
3%

36
37
28
39
40

41
42
43
44
4%

46
47
48
4
S50

G52
53
[

W

S5
w g
Séh
a7
ae

o

60
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Part 3.--Future value where n is 1 to 60 and i is 10.5/12, 10.75/12, 11/12,
11.25/12, 11.5/12, 11.75/12, 1.0, 1.25, and 1.5 percent

10.5/12 10.75/12 11/12 11.25/12 11.5/12 11.75/12 1.0 1.25 1.5

1 L0000 100G Lol 1 Lo GO0 1.0000 1
2 2.0087 2.0090 2.0 2 QHTHU 20150 2

fae]
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é
]
o
i
P
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F 0263 E 0270 3
4 4. 00528 4.0541 4.0
G G.08683 G5.0%049 e R
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<
~0
e
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& & o &6 13860 1392 b 22F4
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ey
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oy

LO.581L7 10./0

oo
d
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e

PRV R v

+HE33 11
0412 12
23468 0 13
4504 14
6821 15

11,5547 117139
126678 12,8404

1
1
13.7%1% 13.WHV5 14.0211
!
1

114941
12,8947 4
L3.7049 L&
14,8248 14

o ) E RS W R
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[
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31
32
33
34
35

36
37
3g
39
40

41

e}
43
44

45

46
47
48

50

a3l
52
53
54
a9

m‘ub

g

a9
&0

10.5/12

10.75/12

11/12

354350
36,7451
38,0666
39,3997
40.7444

421009
43,4693
44,8497
46 .2421
47 . 6467

49 .0636
S30.4929
51.9348
53.3892
54,8563

96.3363

7.8293
59.3353
60.8545
62,3869

63.9328
63,4922
67.0653
68.46521
70.2528

71.8675
73,4964
7531395
767949
78.44689

AH L EE01
34H. 8686
38.1989
32.5411
40,8983

4226146
43,6402
45,0312
46,4344
47 .8506

49,2792
50.7207
52.1731
53.6425
55.1230

G36.6168
58.1240
59 .6447
61.17%90
b2.7271

4.2890
63,8649
&7 4"ﬁ0

469 .05
?0.6??9

72.3111
73.9589
73,6214
77,2988
78.9913

AN HEGT

369924
I8 3317
396831
41.04569

424231
43.8120
452136
A&l

48,05

49,4940
30 .9497
32,4168
93,8972
95,3913

56.89%91
S8.4206
G99 . 9042
15057
3 069

&4 . 6477
&b 2403
67 .8475
69 . 4694
7141062

72.7580
74.4250
76,1072
77.8049
79.5181

11.25/12

11.5/12

11.75/12

1.0

357817
371172
8. 4652
39,8258
41.1991

42,5854
43,9844
A, 59;(!

s
“){ \.‘} 13 A: [ J \'.'.l

A% . 7140
Sl I\)\;l

G947 .1831
GH.7192
GO 2697
&1.8347
H3.4144

65,0089
Sh. 6183
8. 2429
&69.8827
71.5378

73,2085
74.8948
76 HP70
78.3151
8O.0493

35.8983
372423
380992
39.9691
41 .3521

42,7484
44,1581
A%, 513
47.0181
48,4687

49,9332
Gle.4117

290494
S4.4114
G95%.9328

57,4689
GR.0L94
HO L H8G2
S 1&6E8
7616

&5, 3726
H& e PYYL
S8 HA12
702990

ey

PL.9737

7305624
7E5.34684
77,0807
78.8:294
80,5849

40,1131
415058

42,2123
44, 3324
A5 . FELT
47 2147
48,6770

0L 1836
31 .6447
93,1504
G4 . 46708

Ghe 2061
077065

G9 L3220
SO, P029
H2 . 4592
41112

&5 7389
&7 3R2S
&9 0424

F2.4109

74,1199
;1..' 0\}4"7
77,5883
79.3481
6112506

)0515’/

41 A0

AF 0769
44,5076
4% RE27
A7 4123
48 . 88464

G0 3752
Gl .8790
93,3978
G4,9318
36,4811

38004'9

N ()3\‘:3
ﬁ298348
H4 4632

&46.1078
67.74689
6P 4466
Z71.,141G
72,8525

74,5810
763268
78.0901
79.8710
81l.6697

AU 11EE
BEHHT7EA
A48 . 2629
?.88582

51 .4896

..... 1332
“4 7973

G46.4823

H58.1883
G9.9157

bl 0846
LR 4354
6‘}4- ...\..84
&7 . 0437
68.8818

70.7428
72,6271
74.5349
76486464
78.4225

80.4027
82.4078
84.4379
864.4933

88.5745
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94 2679

H54H.0819
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71.6087
73.46828
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8000938
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%6

2.75, 3.0, 4.0, 4.5, and 5.0 percent

1.75

10000
20175
F.0528
4.1062
G3.1781

62687
73784
8.5075
P HG6H4
16.8254

0148
13»3251
1440560
15,7095

16 .9844

lg.2817
19.6016
20.9446
22.3112
23.7016

20.1164

26,5559

28.0207

2.0

1.0000
2.0200
3.0604
4.1216
G.2040

6.+3081
74343
8.5830
P 7544
16.9497

12.1687
13.4121
14.4803
15.9739
17.2934

18.4393
20.0121
21.4123
22.8406
24,2974

25,7833
DT 2P0
28 8450
3. 4219
32 0X03

S LT
i e

2.25

10600
2.0225
3.04680
4.1370
S.2301

6.3478
FA906
8.6592
P?.8540
1075,

12.324¢%
13,8022
14,9083
17,6092

19.0054
20,4330

21.8928

233853
24,9115

2h 04720
28,0676
29,6992
IL 3674
IT 073D

2.5

1+0000
2:0250
30756
4, 1525

3.2863

6.3877
7.5474
8.7361
P.P545
11,2034

12.483%
13.7954
15.1404
16,8190
17.9319

19.3802
20.8647
22.3863
ﬂx DG
’’’’ G447

’q+9é'“
305844
¢ ;‘3()'/

‘) l l—J 17 t_‘

X
e

\.)\)erll 17

41 .8BEHSE

PR
QRG027

2.75

1.0000
20275
3.0833
4.1680
5.2827

& 4279
7.6047
8.8138
10.0342
11.3328

12.46444
13.9921
15.3769
16.7998
18,2418

19,7640
21,3075
22.8934
245230
261974

41,3610
43,4984
A5 4544

Part 4.--Future value where n is 1 to 60 and i is 1. 75, 2.0, 2.25, 2.5,

3.0
10000
20300
3.0909
4.1834
G.3091

& A4684
7 HE2G
8.8923
1G. 1591
1i.44639

12.8078
14,1920
15.46178
170863
18.5989

20,1549
21 « / \)J\_\
23.4144
2011469
Qéﬁd/ud

4.0

L GGO0
2.0400
F.1216
4.2465
G.4143

6;&330
L3983

\ \sz\

1U6d8£8
20061

135.4864
L0258
16,8268
!\,\0 .“”?1 (?
20,0238

pd J 8 ”y 4

31,9692
342480
IHhedl /‘H

4.5
10000
2.,0450
31370
4.2782
S3.A4707

&.7169
8.0192
¥ . 3800
10.8021
12.2882

13.8412
154440
171599

18.9321

20.7841

‘3‘.3 . \:-O\M
38,9370
41 .46892
G4 HAGR

4/«‘/06

5.0

1.0000
o vOdOO
I.1505
4.3101

G.5258

4.8019
8.1420
?.5491
11.0266
12,5779

14,2068
15.9171
17.7130
19.5%86

21.3786

23,6575
L J¢\3404
‘b» 1324

0L.5390

$6¢0a60

3G.7193
2HEOSHL
41 .4305
44 G020

A7 FETL

911135
G4 86571

58,4026 -
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G232

AT O
&Ha 4388
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S6

36

30

31

52

53
o4

33

96
57

a8

a9

60

1.75
40,7000
42,4122
44,1544
45,9271
47.7308

49 .5661
91.4333
93.3336
GG.2670

B7.2341

B9 2357
61.2724
63.3446
65,4532

67.5986

69.7816
72,0027
74.2628
76.5624
78.9022

81.2830
83.7055
86.1703
88.6783
?1.2302

?3.8267
?6.4687
?9.1569
101.8921
104.6752

2.0

42.3794
44,2270
46.1116
48,0338
49 .9945

91.9944
54,0343
56.1149
G58.2372

60,4020

62.6100
64.8622
6741595
6%.3027
71.8927

74,3304
76.8172
79.3535
81.9406
84.57%4

87.2710
?20.0164
?2.8167
?3.6731
?8.5865

101.5583
104.5894
107.6812
110.8348
114.0515

2.25

44 .1447
4641379
48.17460
30.2600
G2.3908

94 .5698
Ghe 7974
a?2.0754
61.40446
63.7862

66.2214
68.7113
71.2574
73.8806

765225

792443
82.0273
84.8729
87.7825
?0.7576

P3.7997
96,9102
100.0906
103.3427
106.64679

110.0679
113.35444
117.0992
120.733%9
124.4504

2.5
46,0003
48.1503
503540
52.6129

54,9282

97.3014
99,7339
62,2273
464.7830
674026

70,0876
72.8398
73.6608
78,5523
81.59161

84 .5540
87.6679
?0.8596
?4.1311
97.4843

100.92215
104.4445
108.0556
111.7570
115.5509

119.4397
123.4257
127.5113
131.6991
135.9916

2.75

47 .9512
G0 2699
G2.6523
S5.1002
G7.6155

60,1999
62855

6053839
68.3875
71,2681

74,2280
772693
80.39242
83.6050
86.9042

P0.2940
@3.7771
973560
101.0333
104.8117

108.6240
112.6831
116.7819%9
120.9934
125.3207

129.7670
134.3356
139.0299
143.8532
148.8091

3.0
S0.00627
S2.5028
SR.0778
G7.7302
604621

63,2759
bhHL 1742
69.1594
72.2342
73.4013

786633
82.0232
85,4839
89.0484
PR.7199

96.5015
100.3965
104.4084
108.5406
112.7969

117.1808
121.6962
126.3471
131.1375
1360716

141.1538
146.3884
151.7800
157 .3334
163.0534

4.0
59,3283
H2.7015
&6 2095
&9 . 8579

73,6522

77.3983
81.7022
85,9703
?0.4091

?5.,02085

PP . 8265
104.8196
110.0124
115.4129
121.0294

126.8706
132.9454
139.2632
145.8337
1526671

15%.72738
167.1647
174.8513
182.84%54
191.1592

199.80%5
208.7978
218.1497
227.8757
237.9907

45
64,7524
EB. 6662
72.7562
77.0303
81lL.4964

86.1640
?1.0413
?6.1382
101 .4644
107.0303

112.8467
118.2248
125.2764
131.9138
138.8500

1446.0982
1533.6726
161.5879
169.8594
178.5030

187 .5357
196.92748
206 .8386
217.1464
227.9180

23%¢.1743
2560.9371
Q63,2293
276.07464
28%.4980

5.0

70.7608
75.2988
80.0638
B5.0670
90,3203

G.8363
101.6281
LOZ.7095
114.0950
120.7998

137.8398
135.2618
142.9933
151.1430
159.7002

168.6852
178.1194
188.0254
198.4267
209.3480

220.8154
S32.8562
245.,4990
2538.7739
27271248

287.,3482
302.7157
J18.8514
335.7940
A53.5837

31
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Part 5,--Future value where n is 1 to 60 and i is 5 5, 6.0, 6.5,
8.0, 8.5, and 9.0 percent

L 3 Gd P e

5.5
L0000
208580
3.18680
4,.3423
S3.5811

5.8881
8.2669
?.7216
11.2563
12.8754

14.5835
146.3856
18.2868
20.2926
22.4087

24,6411
26.9954
29.4812
32,1027
34.8483

37.7841
40.8643
44.1118
47 .5380
al. 1526

94 . 94660
H8.9891
63,2335
67.7114
72.4355

6.0

1.0000
20600
3,134
4. 37446
H.4371

6. 9753
8.3938
.8975
11,4913
12.1808

14.9714
16.869%
18.8821
21.0151
232740

28,6725
28,2129
30.9097
3X. 7600
36H.7856

39.9927
43,3923
46,5958
50.8154
34 .8645

G59.1564
63,7058
68.5281
73.46398
79.0582

6.5

10000
2.0650
F.1992
A 4072
UeHP2S

h 52 2 4
1O 0789
11.7319
13,4944

15.3716
17.3707
19.4998
21.7673
24.1822

26.7540
29.4930
32.4101
35,5167
38.8283%

42.34%0
46.1016
50.0982
94 .35448
58.8877

63.7154
68.8569
74.3328
80.1642
86.374%

7.0

100060
2.0700
3.2149
4.4399
G.7807

7 1533
8.6540
10.2598
11.9780
13.8164

15,7836
17,8885
20,1406
225505

25,1290

27.8881
30.8402

33,9990

373790
40,9955

44,8652
49,0057
G3.4361
G8.1747
632490

A8 4760
74.4838
80. 6977
8734645
P4.4608

7.0, 7.5,

7.5

L0000
2.0730
3.2306
4.4729
G.8084

72440
8.7873
10.4464
12.2298

14.1471

lé6.2081
18.4237

- 20.805%

23,3659
26.1184

29,0772
32,2580
35.6774
39,3532
43,3047
47,5525
52,1190
57,0279
62,3050
67 HTTY

74.07862
BO. 631
87.6793
95,2553
1G3.39%4

8.0

1.0000
2.0800
3.2464
4.5061
Ge8866

7.+3359
8.9228
10.6346
12.4876
14.4866

16,6455
18.9771
21,4953
24,2149
27.1521

30.3243
33.7502
37,4502
41.4463
45,7620

G0. 4229
G53.4568
60.8933
6675648
73,1059

79,9544
87.3508
?5.3388

103.9659
113.2832

1.0000
L.OSJO
3.262

4.;39u
\.}09‘..14

7.4290
?.0603
10.8306
12.7512
14.8351

17.0961
19.5492
22.2109
25,0989
28,2323

31.6320
-“;‘J + 3‘-07
39,3230
43,6654
48.3770

93.48%1
99,0356
65,0537
71.5832
78.46678

84,3546
P4.6947
103.7437
113.5620
124.2147

9.0

1.0000
2.0900
3.2781
4.5731
5.9847

7.5233

9.2004
11.0285
13.0210
15,1929

17.3603
20.1407
;.... 3 9\.)34
26,0192
29.360%9

33.0034
36.9737
41.3013
46.0185
51.1601

Gb.7645
62.8733
69.5319
76.7898
84.7009

93,3240
102.7231
112.9682
124.1354
136.3075

U W hg

O oW N

24

26
Y
2
2

29
30



L6

31
32
33
34
35

3é
37
38
39
40

41
42
43
44

4%

46

o

5.5

77.4194
B2.67735
88.2248
?4.0771
100.2514

106.7652
113.6373
120.8873
128.5361
136.6054

145.1189
154. 1005
163.5760
173.5727
184.1192

195.2457
206.9842
219.346849
2324334
2462175

260.7594
276.1012
292, 28468
309, 3625
3273775

346.3832
366.4343
387.5882
409 ., 92054
433 . 4504

6.0
84.8017
20.88%98
Q7. 3432

104.1838

111.4348

1191209
127.2681
135.9042
145.0585
154.7620

165.0477
175.9305
187.5076
199.7580
212.7435

226.5081
241.0986
2546.5645
272.9584
290,3359

308.7561
328.2814
348.9783
370.9170
394.1720

418,8223
444, 9517
472.46488
G02.0077
533.1282

6.5
?2.9892
100.0335
107.5357
115.3255

124.0347

133.0969
142.7482
153.0269
163.9736
175.46319

188.0480
201.2711
21%5.3537
230.3517
246 .32446

2633357
281 .4525
J00 . 74869
321 .2955
3431797

366.4864
391 .3080
417 . 743G
445, 8963
475. 8795

G07.8117
541.819%
G78.0377
G1&ELHL02
V6898

7.0
102.0730
114,2182
118.9334
128.2588
138.2369

148,.9135
160.3374
172.5610
185.6403
199.6351

214.460%94
2306322
247 .7765
266.,1209
285.7493

3046.7618
329 .2244
3532701
378.9990
4065289

43%5.9860
4675050
H501.2303
537.3164
S975.9286

6172436
661.4506
708.7522
75%.3648
813.5204

1.5
112.1544
12158659
131.4834
142.5596
184. 2516

166.8205
180.3320
174.8569
210.4712

227.2565

245.3008
264.6983
286.5507
307.9670
322.0645

357 .9694
385.8171
41%5.7533
447 .9348
482, 5299

519.7197
359.6987
G02.6761
648.87468
6985425

7E1.9332
809.3282
871.0278
P37.3549
1008. 4565

8.0
123.3459
134.213%
145.9506
158.6267
172.3168

187.1021
203.0703
220.3159
238.9412

259.0565

280.7810
304.2435
329.5830
356.9496
3B6.35056

418.4261
452.9002
490,1322
G30.3427
873.7702

620.6718
&71.3255
726.0316
785.1141
848.9232

?17.8371
992.2640
1072.6451
1159.4568
1253.2133

8.5
135.7730
148.3137
161.9203
176.6834
192.7017

210.0813
228.,9382
249.3980
271.5%68

295.46825

321.8156
350.1699
380.9343
414,3137
450.5304

489.8255
5332.4606
578.7198
628.92110
683.3684

742, 4547
B06. 5634
876.1213
951 . 5916
1033.4769

1122.3224
1218.7198
1323.3110
1436.7924
1559.92198

9.0
149.5732
164.0370
179.8003
1926.9823
215.7108

236.1247
258.3759
282.6298
309.0665
337.8824

369.2919
403.35281
440.8457
481 .5218

525.8587

574.1860
626.8628
684.2804
746 .8656
815.0836

889.4411
?70.4%908
1058.8349
11535.1301
1260.0918

1374,5001
1499.2051
1635.1335
1783 .2955
1944.7921

94
a8
a6
57
o8
59
60
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Part 6.--Future value where n is 1 to 60 and i is 9.5, 10.0, 10.5, 11.0,
11.5, 12.0, 12.5, and 13.0 percent

0 & LIk =

TN

17
18
19
20

21
23
22
23
24

w
25

26
27
28
29

30

9.5
1.0000
20880
3.2940
4. 46070
b.04446

7.6189
?.34246
11.2302
13.2971
15.5603

18.0385
20.7522
23.7234
26.9774
30,5402

34,4416
38.7135
43,3913
48.513%

54,1222

60,2638
66.9889
74,3529
82.4144
?1.2459

100.9143
1115012 ;
123.0938
135.,7877

149.4875

%
4

10.0

L« OOGG

11,4389
13.5795
153.9374

18.5312
21.3843
24,5227
27.9750
3L.7725

35.9497
40,5447
475 . 5992
F1.1591

57,2750

64.0023
714027
795430
a8.4973
F8.3471

109.1818
121.0999
134.2099
148.6309
1464.4940

10.5

L0000

4. 6753
601662

7.8136
G 6340
11.6456
13,8484
16.3246

19.0387
22,0377
25.3517
29.0136
33.0600

37.5313
42,4721
47.9317
G336 94645
60. 6308

67 .9970
761367
8%.1311
P5.0699
10605822

118.1877
131.5974
1446.4151
162.7887
180.8815

11.0
1.0000
21100
3.3421
4,70%7

& 2278

7.9129
?.7833
11.8594
14.1440
16.7220

19.55814
22.7132
26.2116
30.0%4%
34.4054

39,1899
44,5008
G0 . 3959
G6.9395
64 . 2028

72.2651
81.2143
?1.1479
102.1742
114.4133

127.9988
143.0786
15%9.8173
178, 3972
199.0209

11.5

10000
21150
3352
4,7444
62900

8.0134
9.9349
12.0774
14,4843
17.1300

20,0999
23.4114
27.1037
31.2207
35.8110

40,9293
46,6362
B2.9993
60,0942
48.0051

76.8257
86.6606
P7.6266
109. 8536
123.48648

138.46878
155.6369
174,5351
195.6067
219.1014

12.0

10000
241200
3.3744
4.7793

&, 3528

g.1182
10.08920
12.2997
14.7757
17.5487

20.6546
24.1331
28,0291
32.3926
37.2797

42.7333
48.8837
G5.7497
63,4397
72.0524

81.6987
P2.8028
104.6029
118.1552
133.3339

150.333%
169.3740
190.46989
214.5828
241.3327

12.5

1.0000
2.1250
3.3906
4,8145
64163

8.2183
10.2456
12,5263
15.0921
17.9786

21.2259
24,8791
28.9890
33.6126
38.8142

44,6660
G1.2493
G98.6554
66 .9873
76.3608

86,9068
P8. 7691
112.11352
127.1298
144.0208

163.0234
184.4013
208.451%
235.3079
26594464

13.0

10000
2.1300
3.4069
4.8498
6.4803

8.3227
10.4047
12.7573
15.4157
18.4197

21.8143
25,6502
29.9847
34.8827
40.4173

46.6717
53.73%1
61.7251
70.7494
80.94468

P2.4699
105.4910
120.2048
136.8315
185.61%96

176.8501
200.8406
227.9499
258.5834
293.1992
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31
32
33
34
33

36
37

39
40

41
42
43
44

45

Th DD
NOOON O

[ AR A B
k= O

[ A}
N O

4, 4]
Raliesl

o~
<

9.5

1464.9078
181.5741
199.8236
219.8048
241.6885

265.6489
291.8855
320.6147
352.0731
386.5200

424.,2394
465.5421
510.7686
560.2917
614.5194

673.8987
738.9191
810.1164
888.07735
?73.4448

1066.92221
1169.2797

1281.3612

1404.0905
1538.4791

14685.6347
1846 .7700

2023.2131
2216.4184

2427.9781

10.0
181.9434
201.1378

222, 2515

EAR AR

245.,47867
271.0244

299.1268
I30.0395
364.,0434
401 . 4478
442.59246

487.8518
G537 .6370C
592.4007
652.46408
718.9048

791.79053
871.9749
601723
1057 .18%6
1163.208%

1281.2994
1410.4293
1552.4723
1708.7195
1880.5%14

20869.6506
BR277.6156
2506.3772
2758.0149
3034.8164

10.5
200.8741
222.9608
247.3772
274.3518
304.1588

3370955
373.4905
413.7070
458.1462

G307 .2614

561.5130
G621 . 4719
GB7 F2ES
7609377
841 .8361

?31.2289
1030.0080
1139.1588
1259.7705
1323.0464

1540.3162
1703.0494
1882.84694
2081.5710
2301.135¢9

2543, 7552
2811.849%
3108.0937
3435,4435
37971651

11.0

221.9132
247.3236
27G.5292
306.8374
341.58%96

380.1644
402 . 9825
470.5106
B2 D667
581 .8261

6446 . 8289
718.9779
FEP L0655
8BH7.9827
PEHECA3BS

10961688
L217.7474
1352.6996
1502 .4965
1668, 7712

1853 . 3360
2058.2029
2285.6053
2538.0218
2818.,2042

3129.2067
3474 .4194
3857 .6036
4282.9422
4755.0658

11.5

245.2981
274.,5074
307.0757
343.38%5
383.8792

429 .0254
479 . 3633
5354900
598.0714
HET7 B496

7456523
832.4023
P29.1286
10346.9784
11572309

12913125
1440.8134
1807 . 5069
1793.3702
2¢00.6078
2AXL 6777
2489 .3206
27765925
3096 .9006
I454.,0442

3852.26593
42946, 2691
4791.3401
5343 .3442
5958.8287

12.0

271.2926
304.8477
342.42%94
384.5210
431 .6635

484 .4631
543.5987
609 .8308
684.0102
767 .0%14

860.1424
?64.35%5
1081.0826
1211.8125
1358.2300

1522.2176
1705.8838
1911.58%8
2141.9806
2400.0182

2689.0204
3012.7029
33752272
3781.2545
43236 . 0050

4745 .3257
SXLG. 7647
5954, 6545
6670 . 2153
7471.6411

12.5
300.1897
338.7135
382.0526
430.8092
485 . 6604

547 . 3679
&616.7889
&94.8875
782.7485
881.5920

992.7910
1117.889%
1258.6262
1416.9544
1593.0737

1795.4579
2020.89202
2274.5015
2559.8141
2880.7909

3241.8898
34648.1260
4103.1417
4619 .2845
3197 .69350

5848.4069
6580.4578
7404.01350
8330.5169
9372.8315

13.0

332.3151
376.5161
426 .4632
482.9034
G546.46808

618.7493
700.18867
792.2110
896.1984
1013.7042

11446.4858
1296.5289
1466.0777
1657 .6478
1874.1444

2118.8060
2395.2508
2707.6334
3060.6258
3459 .5071

3910.2430
4419.5746
4995.1193
5645.4849
6380.3979

7210.8496
8149.2601
PR09.6639
10407.9202
11761.9498

31
32
33
34

35

34
37
38
39
40

41
42
43
44

45

46
47
48
49
50

a1
a2
53
54

S5

o6
57
o8
a9

60
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14.0
1.0600
2.1400
3.43%6
4.9211
H.6101

8.,5355
10,7303
13,2328
146.0853
19.3373

23,0445
702707
32.0887
37,5811
43.8424

G0. 2804
GP.1176
68,3941

78.9692

91.0249

104,7484
120 .4360
138.2970
138 .4584
181.8708

208.3327
238.4993
272.8892
312.0937
336 .7868

15.0

1.0000 -

2.1500
3.4725
4.9934
6.7424

8.7537
11»0&68

72468
16 7858
20.3037

24,3493
29,0017

4.3519
40.5047
47.5804

G5.7175
&5 0751
70.83464
88.2118
102.4436

118.8101
13786316
18927484
18414878
2127930

245.7120
283%.56088
327.1041
A7 1697
434.7451

Part 7.--Future value where n is 1 to 60 and i is 14.0,
18.0, 19.0, and 20 percent

16.0

1.0000
2.14600
3.5056
G5.0665
6.8771

8.,9775
11.4139
14.2401
17.35185
21.3215

253.7329
30.8502
346.7862
43.86720
91,6595

40,9230
71486730
84.1407
P8.46032
115.3797

134.8405
1574150
183.6014
2139776

249.2140

290«0883

9: ﬂu’P
456, 3032
BI0L3LLT

15.0, 16.0,

17.0
©1.0000
2.1700
3.5389
9.1409
7.0144

?.20868
11.7720
14,7733
18.2847
22.3931

27,1999
32.8239
39,4040
47,1027
U6.1101

46 . 6488
78,9792
93,4056
110.2846
130.0329

153.1385
180.1721
211.8013
248.8074
292.1049

342762
402 QB2
471

GU2.9121

647 . A3F1

17.0,

18.0

1.+0000
2.1800

3,5724

5.2154
7.1542

?. 4420
12,1415
15,3270
19,0859
23.5213

28,7551
34.9311

42,2187
©0.8180
60.9653

72.9390
87.0480
103.7403
123.4135
146.6280

174.0210
206.3448
244,486468
289.4945
342, 6035

405, 2721
479 2211
HE4 . 4809
HEP  A47E
70,9480

19.0
1.0000
2,1900
3.6061
\JQ~913
7.29866

®.6830
12,5227
15,9020
19.9234
24,7089

30,4035
37.1802
45.244%5
54.8409
66.2607

7?.8502
?6.0218
1 1..1 0,..6\.19
138,1664
165.4180

197.8474
2346.4385
282.3618
337.01035
402.,0420

479 4306
571.5224
681 .1116
811.53228

CReS6LFL2R

20.0
1.0000
2.2000
3+6400
5.3680
7.4416

?.9299
12.9159
16,4991
20,7989
25,9587

32,1504
39.5805
48.4966
59,1959
72,0351

87.4421
105.92306
128.1167
154.7400
186.6880

225.02G6
271.0307
326.2369
392.4842
471.9811

567.3773
&81.8528
819.2233
84.0680

L 1181.8814
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31
3
33
34
35

56

14.0

407.7370

65,8202
32.03 30
60f.4199
693 G727

791.6729
Y03.5071
1030.9981
1176.3378
1342.,0251

1530.9086
1744 .2358
1991.7088
2271.5481
2590.54648

2954.2439
33468.8380
3841 .4753

4380.2819
4994 ,5213

83694.7543
6493.0199
7403.0427
8440.4687
?623.1343

10971.3731
12508.3654
14260.5365
16258,0117
18535.1333

15.0

G00.9569
7741005
&64 . H6ET
765.3654
881.1702

10143457
1167497

1343, 6222
1546 . 1655
1779.0943

2046 .9539
23054.9969
2709.2465
3116.6334
3585.1285

4123.8977
4743 .4824
5456.0047
6275.4055
7217 .7163

8301.3737
PE47.5798
10980.71467
12628.8243
14524.1479

16703.7701
19210.,3356
22092.8859
25407.8188
29219.9916

16.0
616015016
7187475
831.2671
PHE 2698

1120.7130

1301 .0270
”10 1914
FE2.8220

7054oh73

2360.7572

2739.4784
3178.7949
3688.4021
4279 . 5465
4965 .2739

8760.7177
6683.4326
7753.7818
8995.3869
10435.6488

12106.3526
14044.3690
16292.4480
18900 .2629
21925.3050

25434 ,3538
29504 .8504
34226 .6264
39703.8867
446057 .B085

17.0

758.5038
888.4494
1040.4858
1218.3684
1426 .4910

1669 .9945
1954.8938
2288.2255
6676«3?58
3134.,521

3668.3906
4293.0169
G5023,.8298
5878.8809
6879 .2907

8049.7701
?419.2310
11021.5002
12896.1553
15089 .5017

17655.7170
20658.1688
24171.0809
28281.1647
33089 .94627

3B716.2564
45299.0199
33000.8533
62011 .9984
72555.0381

18.0

?34,31846
1103.4960
1303.1283
1538.4878
1816.6516

2144.,46489
2531.6857
2988.3891
3IGFAT 2992
4163.2130

4913.5914
379%.0378
6843.84646
B076.7603
Po3L.5771

11248.2610
13273.9480
13664 .2586
18484 .825]
21813.0937

25740.4300
30374.7316
35843.1833
42295.9563
49910.2284

58895.0696
69497.1821
82007 .6749
?6770.0563

11418%.6665

19.0

1151.3875
1371.1511
1632.64698
1943.8771
2314.2137

2754.9143
3279.3481
3903.,4242
4646.0748

G529.8290

4581 .4985
7832.9808
PI22.2472
110%94.4741
13203.4242

15713.0748
18699 .5590
ARV AT
1648 s 6356
313153363

37504.2502
44631 .0578
G53111.9588
63204.,2309
75214.,0348

89505.7014
106512.7847
126751 .2137
130834.9444
179494,5838

20.0

1419 .2579
1704.10935
2045.9314
2456, 11748
2648,3411

J3X¢ . 00949
4247 .8112
5098.373%
4$119.0482
7343.8478

BB13. 6294
105773553
1 ’6‘3’§ 8263

‘% ’Bl « 3099

21938.5719
,..(") 272863

F1B93. 7436
37913»4923
A5497, 1908

G459 . 6289
&EGH18. 1547
286 22,786
P4348 3427

113219. 0113
15‘863 BLTU
195646, 091»

2347763098
ABL732.5718

31l
32
33
34
3G
36
5
%8

40

.....



period differs from payment period=

Appendix table 5--Values of the correct}7n factor [?{] when conversion
P

i : : : :
) : 11/8 . 11/4 . 11/2 : 13/4 2
1/4 . .9833 . 9814 .9778 L9741 .9705
1/2 : L9944 .9938 .9926 .9913 .9901
2 . 1.0028 1.0031 1.0037 1.0044 1.0050
4 . 1.0042 1.0047 1.0056 1.0065 1.0075
6 . 1.0047 1.0052 1.0062 1.0073 1.0083
12 . 1.0051 1.0057 1.0069 1.0080 1.0091
i : : : :
p : 21/4 ¢ 21/2 : 23/4 3 : 31/2
174 L9669 L9633 .9597 .9561 .9490
1/2 : . 9889 .9877 . 9864 .9852 .9828
2 . 1.0056 1.0062 1.0068 1.0074 1.0087
4 . 1.0084 1.0093 1.0103 1.0112 1.0130
6 +  1.0093 1.0104 1.0114 1.0124 1.0145
12 . 1,0103 1.0114 1,0125 1.0137 1.0159
i: : : : :
p : 4 4 1/2 5 : 51/2 6
174 T .9420 9350 9280 9212 oLk
1/2 . .9804 .9780 .9756 .9732 .9709
2 : 1.0099 1.0111 1.0123 1.0136 1.0148
4 +  1.0149 1.0167 1.0186 1.0204 1.0222
6 : 1.0165 1.0186 1.0206 1.0227 1.0247
12 . 1,0182 1.0205 1.0227 1.0250 1.0272
i : : : :
p : 6 1/2 : 7 : 7 1/2 : 8 : 8 1/2
1/2 :  .9685 . 9662 . 9639 . 9615 .9569
2 . 1.0160 1.0172 1.0184 1.0196 1.0220
4 1.0241 1.0259 1.0277 1.0295 1.0331
6 1.0268 1.0288 1.0308 1.0328 1.0369
12 1.0295 1.0317 1.0339 1.0362 1.0406
i : H : :
P : 10 : 11 : 12 : 13 : 14
2 1.0244 1.0268 1.0292 1.0315 1.0339
b4 1.0368 1.0404 1.0439 1.0475 1.0511
6 1.0409 1.0449 1.0489 1.0529 1.0568
12 1.0450 1.0495 1.0539 1.0583 1.0626

l/In this table, i is rate of interest or discount per period and p
is the number of payments per conversion period.
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