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NCRETURN COMPUTER PROGRAM FOR
- "EVALUATING INVESTMENTS REVISED
- TO PROVIDE' ADDITIONAL INFORMATION

ABSTRACT. — Reports a modified version of
NCRETURN, a computer program for evaluat-
ing forestry investments. The revised version,
RETURN, provides additional information about
‘each investment, including future net worths
and benefit-cost ratios, with no added input.

OXFORD: 651.1:U681.3. KEY WORDS: com-
puter program, investment analysis, evaluation.

In 1967 we published a description of a computer
program designed to evaluate long-term forestry in-
vestments.! This program, labeled NCRETURN, has
since been reviséd to print out additional information
so that a more thorough analysis of investments is
possible. This note briefly describes the added output.
A complete description of the original program and
the input format (which is unchanged) is given in
the 1967 publication. '

v Schweitzer, Dennis L., Lundgren, Allen L., and
Wambach, Robert F. A computer program for evalu-
ating long-term forestry investments. USDA Forest
Serv. Res. Pap. NC-10, 34 p., tllus. N. Cent. Forest
Exp. Sta., St. Paul, Minn. 1967. "

An expanded output table from this revised pro-
gram (now labeled RETURN) is shown in figure 1.
(The illustrative table entries are the result of analyz-
ing a hypothetical investment in producing 1 acre of
red pine stumpage on a 55-year rotation.) The first
four columns, which give the interest rate used for
discounting and compounding, the discounted in-
comes and costs, and the net worth for a single rota-
tion, are similar to the output provided by the orig-
inal version of NCRETURN. The remaining six col-
umns are new.

The “NET WORTH AT END OF ROTATION”
of column 5 shows how much incomes would exceed
costs (or, if negative, costs would exceed incomes) at
the end of the rotation if all costs and all incomes
were carried forward to that point in time at the
compound interest rate shown in the first column. At
a 5-percent (.0500) interest rate, the compounded
net worth at the end of the rotation is $294.36. This
tells us that if all of the incomes and costs specified
in this investment analysis actually are realized, then
by the end of the rotation we would have enough
income to offset all costs, compounded at 5 percent,

- MAINTAINED IN COOPERATION WITH THE UNIVERSITY OF MINNESOTA



- -
U0DI0L 1D2L-GC
D uo surd pai Fuimo.id up pusw)sIAUL Fa1DIIST]]L UD
sof (NINLTYDN fo uossiza pasiass v) NYNLTH
wiSord 1ammdwor wosf 21qvy mdmp — 1 2andig
02°2 9% 69°€£92~- EE*6Y- 25°06- 611y 0520°
28° 1 ss* L%°9691~ 90° - 6E° 16~ €£°05 0020°
0s°1 L9° 20°6L,6- 99°0€~ 6€°26= €2°19 0990°
€2°1 18° 12°2€9- bse L= €G°€6- 66°SL 0090°
10°1 66° 1ges1- 96 = S8°%6- 16°€6 0950°
00°1 00°1 i0° 00° 26°96- 26°%6 87s0° = udl
1 £9° 12°1 9£° 462 1102 8€°96~ 65°911 0050°
210201~ 91°65S1 89° 8%° 1 £9°125 18°9% S1°86- 20°G91 05%0°
£E-c1]- 06°%02 S5° 168°1 £2°002 66°08 22°001- 02°181 0040°
98°021~ S5°192 Sn* 1e°2 %€*928 RS %21 ©9°201- 22122 0S€0°
(4 °ss LE® e S6°916 £,°081 89°501~ 16°682 00€0°
% ° 6€E 05°991- 96°584 [ 2e'e 85° 066 91°252 €8°801~ ¥6°09€ 0520°
. 2691~ *68 2 g0°% 08°€201 15°9%¢€ L1211~ 62°15% 0020°
S%°628 80°012~ €5°6€01 02° S6° % 0L°1S01 2L E9Y S LT1= L1°18S 0510°
61°99¢%1 28162~ £0°8541 L1° 20°9 S1°8901 96°L19 00°€21- 96°0%L 0010°
85°60%€ S2°0%5- £8°6%6€ K1 1€°2 91°9201 86°L18 19°621- 66 L6 0500°
H140M L3N S1502 S3IWGINI or1vy oI1vy NOT1V10M HLJ0M 13N S150D S3INOONT 31vy
NNODS 1NNQJS N 1502 40_ON ANNOJSIQ Q3INNUISIA_A3ILNNOJSIQ
SNOT1V10d4  3ILINIANI -1S00  -1I43N38 HL1HOM 13N NOILV1OH . 319NIS IN0JS1a

(SOILvy 1S0D=-1143N3E 1d3DX3 ¢SHVIT0Q NI)

_INJIWISIANI 404 S3IW0ILN0 JVIONYNT Y 40, 318V L

€

*ON W318048d = L

40

» °ON - eeeseCHyVIA GG = HIONI) NOILvioy**®*®®®




‘and still have $294 left over. Note that at the in-
ternal rate of return (IRR = .0548), discounted costs
equal discounted incomes, so both discounted net
worth at the beginning of the rotation and com-
pounded net worth at the end of the rotation are
zero. In both instances, costs and incomes can be
compared because they are viewed at a common point
in time.

Column 6 shows the benefit-cost ratio, another
measure. of investment profitability. To obtain this
ratio, total discounted incomes have been divided by
total discounted costs for each interest rate.? For an
interest rate of 5 percent, the benefit-cost ratio in
our example is $116.49 + $96.38 = 1.21. This indi-
cates that for every dollar of total discounted costs
invested in this project, assuming an interest rate of
5 percent, we can expect a return of $1.21 in dis-
counted incomes. Note that at'the internal rate of
return (IRR ='.0548 in this example), discounted
incomes equal discounted costs, so the benefit-cost
ratio is 1.00. For a given interest rate, benefit-cost
ratios from -different investment alternatives can be
compared to determine which alternative provides the
. most income per dollar invested.

"The cost-benefit ratio, the reciprocal of the benefit-
~“cost ratio, is given in column 7. For a 5-percent in-
terest rate, the cost-benefit ratio is $96.38+ $116.49
= $0.83. This indicates that every dollar of total dis-
counted income received from growing red pine will
require an investment of $0.83 in discounted costs.
-In other words, it shows the investment required per
dollar of discounted income. Cost-benefit ratios from
alternative production opportunities can be compared
to- determine which opportunity requires the least
investment per dollar of income produced.

The last three columns of output show the dis-
counted incomes, costs, and net worths for an infinite
series. of equal-length rotations, each with costs and
incomes identical to the first. These are obtained by

multiplying the corresponding item in columns 2 to 4

by a special. interest rate multiplier ((1+i)» =+
((1+i)»—1)), with interest rate i and rotation age

2 This is in line with: Chappelle, Daniel E. A
computer program for evaluating forestry opportu-
nities under three investment criteria. USDA Forest
Serv. Res. Pap. PNW-78, 64 p., illus. Pac. N. W.
Forest Range Exp. Sta., Portland, Oregon. 1969.

n, called a land expectation value multiplier.® The
discounted net worth for an infinite series of identical
rotations shown here is the well-known soil or land
expectation value in forestry. It is particularly useful
in comparing investment periods of different lengths.

Besides these changes, a table has been added to
the output to summarize the Internal Rate of Return
(IRR) calculated for each rotation age (fig. 2). This
table, showing the IRR for each rotation age speci-
fied f-r the problem, is useful in comparing rates
of return for alternative rotation ages. It is also useful
in determining the payback period for specified alter-
native interest rates.

[SUMMARY TABLE OF IRR FOR PROBLEM 3]
ROTATION AGE IRR
25 0166
35 0332
45 0521
55 0548
65 0556
75 0557
] 85 40555

Figure 2. — Summary table of internal rates of return
from computer program RETURN over a range
of rotation ages for an illustrative investment in
growing red pine.

The payback period is the minimum period of time
in the life of an investment required to recover all
investment costs up to that time. Although the con-
cept usually has been used without allowance for a
rate of return on invested capital, it can be modified

3 For an example and more detailed explanation
see: Lundgren, Allen L. Estimating investment re-
turns from growing red pine. USDA Forest Serv. Res.
Pap. NC-2, 48 p., illus. N. Cent. Forest Exp. Sta., St.
Paul, Minn. 1966.



to include the time to recover the cost of an invest-
ment plus interest.* By plotting IRR over rotation
age (fig. 3), and interpolating between points, one
can estimate quickly the minimum rotation age re-
quired to recover the invested capital plus interest for
any specified rate. To illustrate, we would estimate
the payback period for our example to be from 25
to 30 years for a 2-percent interest rate, from 30 to
.35 years for-a 3-percent rate, from 35 to 40 years
for a 4-percent rate, and just under 45 years for a
5-percent rate. No rotation age will recover more than
5.6 percent on invested funds. Although it is a weak
investment . criterion by itself, the payback period
suggests the relative flexibility of an investment by
indicating how long-funds must be kept tied up in an
investment before they all can be recovered.

In addition to the modifications described above,
an IMPACT subroutine can be added to the RE-
TURN program. This subroutine provides an addi-
tional tablé of output for each specified rotation
age and interest rate. This information enables the
analyst to judge the relative importance of each item
“of cost and income in the analysis. A detailed descrip-
tion of this subroutine is given elsewhere.?

4 Weingartner, H. Martin. Some new views on

" the payback period and capital budgeting decisions.
Manage. Sci. 15(12): B594-607. 1969.

5 Schweitzer, Dennis L. The impact of estimation
errors on evaluations of timber production opportuni-
ties. USDA Forest Serv. Res. Pap. NC-43, 18 p., illus.
N. Cent. Forest Exp. Sta., St. Paul, Minn. 1970.
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Figure 3. — Illustrative plot of internal rates of re-

turn over alternative rotation ages to estimate pay-
back periods for specified interest rates.

Copies of the program listing for RETURN with
or without the IMPACT subroutine are available
from the North Central Forest Experiment Station
upon request.
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