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PREFACE

The study, upon which this publication is based, was undertaken
to make pertinent economic information regarding loblolly pine pro-
duction available to Virginia®s farm and other private, non~industrial
forest landowmers. The research was made possible by a grant from the
Virginia Agricultural Foundation. The authors wish to express their
gratitude to.the Foundation for providing funding.

Virginia landowners wishing assistance in usiuvg the study results
to develop economic data for their egpecific situations, should contact
the Extension Forestry Project Leader, Virginia Polytechnic institute

and State University, Blacksburg, Virginia 24061.
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ECONOMIC GULIDELINES FOR LOBLOLLY
PINE MANAGEMENT IN VIRGINIA

Emmett F. Thompson, Robert C. Mantie,
Alfred D, Sullivan, and Harold E. Burkhart

INTRODUCTION

Recent studies (e.g. Southern Forest Resource Analysis Committee,
1969; U, 5. ¥orest Service, 1972) indicate that wood requirements may
exceed available supplies by the end of this century., The latest
forest survey of Virginia (Knight and McClure, 1967) indicated a 15
ver cent excess of pine cut over pime growth. As a result of this
latter finding, Virginia's General Assembly passed a 1970 Reforesta-
tion of Timberlands Act. ' This Act provides financial assistance to
private landowners to vrestorve former pine growing lands to pine pro-
duction.

Virginia has clearly established a state policy of encouraging
investment in forest production. However, individual landowners may
have alternative uses for their land and/or capital, or they may not be
fully aware of their land's potential for timber. The specific objec~
tive of this study was to develop a means for making economic data on
using their land for loblolly pine preduction available to Virginia's
individual forest landowners. The study was limited to loblolly pine
for several reasons. Loblolly pine is perhaps the most important of
the timber species currently grown in Virginia, and it is expected to
increase in importance. Of the 67.5 wmillion tree seedlings planted in
Virginia in 1972, 62.0 million were loblolly pine and 36.5 million of
these were planted by farmers and other individuals (Virginia Forests,
1972). TLoblolly pine accounts for over 90 per cent of the approxi~
mately 85 thousand acres artificially regenevated in Virginia each
year (Shores, 1970). In addition, new informatien on the physical
yields of natural stands of loblolly pine and lobliolly pine plantations
inn Virginia has recently become available (Burkhart et al., 1972a;
Burkhart, et al., 1972b).

MODEL DEVELOPMENT

The number of variables which must be considered in economic
analyses of timber production suggests that a computer-based means
of analysis could be beneficial to landowners. The combined charac~
teristiecs of speed, data storage capacity, and accuracy make modern
day computers extremely helpful in providing pertinent decision-making

The authowxs are respectively: FProfessor and Head, Dept. of Forestry,
Mississippi State University; Former Graduate Research Assistant, Div. of
Forestry & Wildlife Resources, Virginia Polytechnic Institute and State
University; Associate Professor, Dept. of Forestry, Mississippi State
University; and Asscociate Prefessor of Forestry, Div. of Forestry and
Wildlife Resources, Virginia Polytechnic Institute and State University.

At the time this study was conducted, Thompson and Sullivan were, res-
pectively: Professor and Assistant Professor, Div. of Forestry and
Wildlife Resources, Virginia Polytechnic Institute and State University.



information. Thus, it was considered appropriate to develop an

investment mcdel capable of being analyzed on a computer., This

would provide a model with sufficient flexibility te¢ handle many
landowner situations.

The procedure used, then, was to develop a computer-based
system to assist in determining the conditions under which loblolly
pine production is economically justified in Virginia. The variety
of objectives and physical and economic situations faced by different
landowners required a program flexible enough to handle many different
situations. The program was written in the FORTRAN IV language for an
IBM 370/155 computer. Appendix E is a listing of the program. Appen-
dices A, B, and C contain detailed descriptions of the card input order
and data deck preparation for the program.

To maintain landowner flexibility, four separate, economic deci-
sion~making criteria are available: present net worth, internal rate
of return, equivalent annual income, and capitalized wvalue of annual
incomes. The following discussions of these criteria are not intended
to be exhaustive. For a more thorough treatment, as well as a source
of additional references, see Gregory (1972: Ch. 14 and 15).

Present Net Worth

Present net worth (PNW) or discounted cash flow is defined as
the difference between the present value of all future relevant
incomes and the present value of all future relevant costs at a
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given interest rate,
 bution of an investment to the investor's capital stock. It represents
the amount by which the investment either fails to reach or surpasses
the selected interest rate. That is, the present net worth figure
ranks an investment in relation to the financial return an investor
could expect to receive from an alternative investment opportunity
earning the given interest rate.
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The interpretation of the present net worth criterion is straight-
forward. A positive PNW indicates that the investment will offer a
higher return than the selected rate. A zero PNW reflects an invest-
ment that is just equaling the selected rate. A negative PNW indicates
that the alternate investment is preferable fo the one under consideration.

Internal Rate of Return

Internal rate of return (IRR) is the compound interest rate that
equates the present value of all future incomes with the present value
of all future costs. Internal rate of return is the average growth
rate of an investment. It is a relative measure showing the rate at
which the investment Increases in value over time with respect to the
outlays required to produce that flow of income.

The IRR criterion is based on several assumptions. Perhaps the
mest important is that all incomes, intermediate and final, can be
reinvested at the internal rate of return. If this 1s not the case,
difficulties will arise. Marty (1970} has suggested a composite rate
of return to avold the difficulties.



Eguivalent Annual Income

When alternative lnvestment opportunities have unequal lives,
they cannotf be compared solely on their present net worths. The
lives must somehow be equalized. If it can be assumed thai sach
alternative will perpetuslly duplicate itself, infinity becomes the
common life. The present net worth of any cash flow can be converted
to an equivalent annual income (EAL). The EAI, then, can be used as
the criterion to compare unequal life investments.

Soil rent, a concept familiar to most foresters, is a special
case of equivalent annual income for comparing unequal length timber

rotations,

Capitalized Value of Annual Income

The capitalized value (CV} of an annual income is determined by
dividing the annual income, or equivalent annual income, by the appro-
priate interest rate. This figure represents the present value of a
perpetual series of annual, or equivalent annual, net incomes and
implies the amount will remain constant over time.

Since the capitalized value is based upon future net returns,
it approximates the worth of the particular investment alternative.
If the investment is in land, capitalized value can be interpreted
as the maximum one could pay for land and still realize the desired
race of interast. When used in this manner, the calculated CV is
the same as soil expectation value, which is also a familiar concept
to most foresters.

Choosing the Appropriate Criterion

The appropriate investment criterion for a given situation
depends upon the investeor's objectives and economic situation.
Each of the above criteria has certain advantages which make it
especlally sulted to specific situations. But, when used out of
context, each of the criteris can lead to poor decisions.

Present net worth is a f£lexible criterion in that any cost/return
schedule and investment length is easily considered. PNW can be used
to analyze either an established or a prospective timber stand. By
considering the value of the current stand and estimating future
value, growth, and costs, the stand's optimum economic harvest age
can be determined. When considering a new stand, PNW can also be
used to evaluate the desirability of the investment.

If the investor is interested in the rate of value growth, or
yield, of an investment, the internal rate of return is the proper
criterion. The IRR is probably wmost useful for deciding between
alternative projects dn terms of capital efficiency.



Equivalent anoual income is useful for comparing alternatives
of unequal lives, when it can be assumed that the investment oppor-
tunities will repeat themselves indefinitely. This restriction does
become less important as the length of the investment period increases.

The capitalized value of an annual income is most useful in
determining the value of an annual, or equivalent annual, net income
stream. In forestry this criterion is useful in determining the
value of bare forest land for producing successive timber crops.
This criterion assumes an infinite planning horizon, but, like
equivalent amnusl income, the assumption becomes less important as
the length of the individual investment period.increases.

Because the warlous criteria may lJead to different decisions,
it is important that the investor match his objectives and econemic
siruation Lo the criteria. Unless the investor is certain that one
of the othér criteria is best suited to his situation, it may be
best to stick with present net worth. In general, if the investor
expects a complex pattern of costs and returns, has doubt about his
relnvestment opportunities, or if the decision is between mutually
exclusive opportunities, it is better to rely on present net worth
than te risk an incorrect decision because the assumptions under-
lying the other criteria were not satisfied.

USING THE MODEL

The model consists of a computer program which calculates
present net worth, internal rate of return, equivalent annual
income, and/oxr capitalized value of annual income for specified
loblelly pine investment opportunities. Physical yield equations
for both old-field loblelly pine plantations (Burkhart, et al.
1972a) and natural loblolly pine stands (Burkhart, et al. 1972b)
are incorporated in the program. These equations were used because
they represent the mest recent research data available on loblolly
pine vield in Virginia and they allow volume to be expressed in a
number of units of measure,

Descriptions of the program options available and the information
necessary to employ the program are discussed below.

Options Available

Three optlons or program classifications are used to distinguish
alternative investment opportunitiles. The first two are very similar,
differing only by the number of retations comsidered. The third
repregents a totally different situation.

Option 1 deals with the pre~inwestment question of whether or not
a landowner should plant loblolly pine. Because this is a pre-invest-
ment decision, all expected future costs and revenues are included.
The format followed was to first discount costs and revenues using



the appropriate discounting formulas at an increasing interest rate
starting from zero and working up by increments of 0.5 per cent. The
present net worth for the interest rate is then calculated by finding
the difference between the present value of incomes and the present
value of costs. If costs prove to be greater than incomes at a zero
per cent interest yate, the total cost, total revenue, and net worth
figures are printed along with a statement indicating what has
happened. If incomes exceed costs at zero per cent, the discounting
process continues until present net worth becomes zerc. A bisection
method is then used to more accurately approximate the internal rate
of return (Chappelle, 1969).

The equivalent annual income is calculated and printed for each
interest rate used in the discounting process. The capitalized values
of these annual incomes are calculated only if no walue is given to
land in the input data.

The first option deals with only one rotation age thus there will
be only one set of calculations produced. Option II allows for up to
25 different rotation ages to be investigated with all other input
factors remaining constant. Because costs and revenues will change
as different rotation lengths are considered, there is a set of cal-
culated values (present net worth, rate of return, ete.) printed for
each rotation age tried.

Option IIL is designed to handle existing natural stands and
plantations. In this case the relevant question is whether or not
a stand should be cut now or sometime in the future. Past costs
and incomes are irrelevant and have no bearing on what is to be
done in the future. Instead, the decision to cut should be based
on the growth in value that can be expected by allowing the stand
to continue ro grow.

The relevant costs in this case include the walue of the
present stand plus any costs that may occur before the stand is
cut. The value of the present stand is equal to its volume times
the current stumpage price. The future revenue is equal to the future
volume cut times the expected stumpage price.

Option III will only calculate the values of present net worth
and internal rate of return. Equivalent annual income is irrelevant
in this situation because EAI assumes that the cash flows will be
duplicated over time. This duplication is impossible without
establishing a new stand, thus future costs will be different from
those experienced in growing the current stand. The capitalized
value of the equivalent annual income is not included for the
Same reason.,

Basis for Calculating Physical Yields

A& detailed description of the derivation of the loblolly pine
yield equations used in this study ig given in Burkhart, et al. (1972a)



and Burkhart, et al. (1972b). Only the information needed for the
correct application of these equations will be presented here.

It is important to note that all physical yields and costs and
returns are on a per acre basis. Total tract values can be calculated
by multiplying the number of relevant acres by these per acre values.

The yield equations should perform adequately in predicting
yilelds for the geographical areas sampled and for the range of
observed data. Data for plantation yields were collected from
sample plots located in loblolly pime plantations of the Virginia
Piedmont and Coastal Plain and the Coastal Plain c¢f Maryland,
Delaware, and North Carolina. Data for natural stands were collected
from sample plots located in the Virginia Piledmont and Coastal Plain
and the Coastal Plain of North Carolina.

The 189 sample plots for plantations ranged in age from 9 to 35
years, in site Index (base age 50) from 62 to 110 and in number of
trees per acre from 300 to 2,900 (Burkhart et al., 1972a:3). The
sample plots for natural stands ranged in age from 13 to 77 years,
in site index (base age 50) from 533 to 92, and in basal area from
35 to 217 square feet per acre (Burkhart, et al., 1972b:3).

Lf the yield equations are used for stands having physical
characteristics falling outside the range of cobserved data, the
user must be aware that the yield estimates may be unreasonable
and care should be taken to first evaluate the yield estimates for
their wvalidity before using them to estimate future income from
timber harvest.

Yield estimates can be expressed in the following units of
measure (Burkhart, et al., 1972a).

1. Total cubic-foot volume (inside and outside bark) per
acre for all stems in the l-inch dbh class and above.

2. Merchantable cubic~foot volumes (inside and outside
bark) per acre to 3- and 4-inch top diameters (outside
bark) for stems in the 5~inch dbh class and above,

3. Standard cords of wood and bark per acre to 3~ and 4—inch
top diameters (outside bark).

4. Green weight with and without bark in 1,000 pounds per
acre for the total stem and to 3~ and 4~inch top diameters
{putside bark).

5. Dry weight of wood only in 1,000 pounds per acre for the
total stem and to 3~ and 4-inch top diameters {outside
bark).



6, Board foot volume per acre, International 1/4 inch log
rule, for all stems in the 8-inch dbh class and above
that qualify (i.e., contain at least one 16~foot sawlog
to a 6-inch top diameter, inside bark).

7. FPulpwood volume in addition to board foot volume is defined
to include trees less than the threshold diameter for saw-
timber (8-inch dbh class) but greater than a minimum size
for pulpwood (5-inech dbh ¢lass), plus the trees above the
threshold diameter for sawtimber but not gqualifying due to
form or quality, plus the pulpwood volume in the tops of
those trees utilized for sawtimber.

Proper use of the yileld equations requires knowing the assumptions
upon which they are based and their input data requirements. For best
results, the yvield estimates for plantations sghould be used for stands
that are unthinned, contain no interplanting, are free of severe in-
sect or disease damage, are unburned and unpruned, and are relatively
free of wildlings. The equations estimate yield per acre under a
clear—-cut harvesting method. Thus they cannot be used to estimate
growth response to thinnings or to estimate yields from partial cuts,
The site index figure required is based on an index age of 50 years.
However, site indexes for eastern softwoods are often based on an
index age of 25 years. The following conversion factor can be used
to make the change:

ST_. = L1.3L(S1__)
20 £a

Yields of natural stands pertain to stands that are unthinned,
even~-aged, unaffected by severe insect and disease damages, and are
unburned and unpruned. Although the equations are capable of con-
sidering natural stands having 75 per cent or more of their total
bagal area in loblolly pine, this study assumed that all stands are
stocked only with loblolly pine.

Site index, current apge, and current basal area per acre are
needed to estimate vields from natural stands. If necessary, site
index can be converted to a base age of 50 years by the same method
previously described. Basal area projections for determining future
yields from natural stands are made using the prediction equation
developed by Clutter (1963).

Where for some reason it is believed that an acre of loblolly
pine will produce more or less volume than that calculated by the
yield equations, it is possible to change the calculated volumes by
means of a volume change factor. That is, the calculated yields
can he increased or decreased by a specific percentage of the
original yield caleulated. This makes it possible to take into
account differences in growth rate due to such factors as fertili-
zation or the use of genetically improved stock.



Calculation and Description of Incomes

The primary source of income from forested property is derived
from wood products. Other sources of revenue such as leasing land
to hunting clubs may be substantial but they are relevant to only
a limited number of landowners. Annual and periodic incomes from
these complementary uses of the forest can be handled by the computer
program,

Gross income from the final harvest is defined as the product
of physical yield and stumpage price. The yield refers to the com-
plete removal of all merchantable timber from an unthinned stand.
Adjustments for the volume left as seed trees in compliance with the
Virginia Seed Tree Law is not explicitly comnsidered in the yields
but they may be incorporated by using the volume change factor.

Estimation of future stumpage prices is essentially a value
judgment involving many interrelated factors. It could probably
be safely concluded that stumpage prices will increase but to what
extent, when, and for whom is a question which the individual land-
owner will have to satisfactorily answer for himself,

Calculation and Description of Costs

The cost side of any economic analysis is extremely important
for it is the basis upon which the worth of an investment is measured.
Although some costs cannot be foreseen (such as a natural disaster),
it is possible to identify many of the costs that an investor in a
forest enterprise can expect to incur. These can generally be classi-
fied according to time and frequency cf cccurrence. 7The most common
catepories are one-time, pericdic, and annual costs.

The real difficulty lies in the estimation of the values and
exact timing of these costs. They are subject to all:the uncertain-
ities of the future and considerable knowledge and foresight is re-
quired of the forest investor before he can intelligently analyze an
investment opportunity.

Tederal Income Taxation

If a forest landownexr satisfies the requirements, he is eligible
to receive long-term capital gains treatment on his income from timber
sales. Procedures for determining taxable income from timber sales
are explained in Agriculture Handbook 274 "The Timber Owner and his
Federal Income Tax" (U. S. Forest Service, 1971). The procedures
outlined in this reference were used in developing the taxation
aspects of the model,

Initial Cost

Stand establishment will in many cases be the largest cost
incurred in forest investments. It is an important consideratlon



for not only is it a large expense but the economic and biological
success of the subsequent stand is closely related to how and when
the stand was reproduced.

Different site preparation and reproduction techniques affect
future yields through the influence of stocking, plant competition,
and mortality. The benefits of these wvarious methods must be care-
fully weighed before one method i3 chosen. Since the additional
benefit from a more intensive site preparation method won't be rea-
lized until harvest, it is the present value of that benefit that
must be compared with the additional cost of site preparation. If
this additional benefit is not enough to cover the added expenditure,
then increased site preparation intensity is not economically worth-
while,

Periodic Costg

The small private landowner is unlikely to incur large or frequent
periodic costs. Whenever they are incurred, however, they must be
classified as to whether or not they are to be expensed or capitalized
for federal income tax purposes. Most costs experienced by the small
private landowner can be expensed, and it is to his advantage to do so.

The computer program can handle both types of periodic costs.
The capitalized costs are used in thelr absclute form, while the
expensed costs are reduced to effective costs before being dis-
counted., Calculations involving annual and peviodic incomes and
annual costs are also reduced to their effective values before
Leing used in the discounting procedure.

Actual cost must be converted to effective cost because expen-
ditures reduce the amount of income tax to be paid. Therefore, the
effective amount of the expenditure is somewhat less than the abso-
lute amount. For example, assume that a landowner's taxable income
is 1000 dollaxs. With an ordinary income tax rate of 20 per cent,
his income tax would be 200 dollars. If he were to incur a cost of
200 dollars that could be charged against his income, his taxable
income would only be 800 dellars and the subsequent tax 160 dollars.
In effect, the landowner has "saved" 40 dollars. The effective cost
incurred is thus 200 dollars minus 40 dollars, or 160 dollars.

Annual Costs

For convendence, annual costs may be broken inte two main
categories: management costs and property taxes. Management costs
are those annual costs incurred in producing a forest crop. They
include such costs as interest, maintenance, and salaries of woods
workers. Management costs for the small private landowner are
generally not great. Property taxes usually constitute the largest
part of a small forest landowner's annual expense.
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Value of Land

Land, as well as all other resources, derives its value from
potential use. It has an imputed value given to it by its present
use but it also has a value derived from other potential uses. The
use of land for one alternative prevents it from being used for
another, thus there exists a loss in potential revenue which can be
referred to as an opportunity cost.

The amount of this opportunity cost depends upon the alternative
available to the owner. The land could be sold in which case the
oppertunity cost could be based upon its fair market value. The
landowner may be able to lease his land or he may have several alter-
native crop type possibilities in which case the land value may be
the present value of the future revenue streams.

For some landowners, an alternative use of land may not exist
and there is no opportunity cost. If a landowner refuses to comnsider
selling his land and would prefer to grow trees as opposed to other
alternatives, he has no lost opportunities in using the land for
timber production. To some it may seem Inconceivable that land
could be regarded as having no alternative uses, but for those
landowners who have very close tiles to their land and have a very
rigid idea as to its uses, such an approach is not entirely irrational.

+ho 1A
The opportunity cost of land can be expressed as the loss

annual revenue that could have been received had the land been put
to another use. This annual return can be determined either by
estimating the potential annual returns from an alternate use such
‘as an agricultural crop or by calculating the interest charges of
holding the land that could have otherwise been sold. In either
case, the capitalized value of that annual income stream will equal
the imputed value of the land for that use.

-~
U.I.

If the annual income from an alternative use were to_be_ realised
then it would be subject to federal income taxation. This makes the
real or effective opportunity cost somewhat less than first anticipated.

The present value of the opportunity cost of using land can be
expressed as:

- VL) {1 ~ FTR) ({1 + D -1
(L + 4)F

0C

where
0C = Present value of the opportunity cost

VL = Total wvalue of land

FIR = Federal ordinary income tax rate

r = Length of planning horizon or rotation
1 = Annual compound Interest rate
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The interpretation of this formula is:

1. (1~-FTR) This factor places the opportunity cost on an
after tax basis.

2. (L + i)r - 1) Oppertunity cost represents the 'charge"
for using the land, "(1+i)"" is used to calculate the
future value of the land which includes both land value
and accumulated interest. The "-1" is pecessary to remove
the wvalue of the land leaving only the interest charged.
This part of the formula rests upon the assumption that
the wvalue of the land will remain constant over time.

3. The {1 + i)r Expressgion in the demominator brings the
value of the opportuniiy cost back to the present.

Input Variables

Fach investment situation is unigue in certain respects but many
of the input wvariables specified by the landowner are required by ali
three options. Variables common to all the options include:

Physical Variables

Site index (base age 50 years)
Desired units of measure for physical yields
P LA R s |

T -~ B . W S
Actatlion iengliis o oe evaiuated

Volume change factor

Costs (dollars per acre)

Annual cost

Intermediate costs to be expensed for federal income tax purposes

Intermediate costs to be capitalized for federal income tax
purposes _

Federal ordinary income tax rate {per cent)

Sale expenses

Land wvalue

Incomes
Stumpage price {dollars per cord and per MBF)
Annual income {dollars per acre)
Intermediate incomes (dollars per acre)

Variables pertinent to specific situations include:

Prospective Plantations

Establishment cost (dollars per acre)
Initial stocking {number of trees per acre)
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Existing Plantations

Establishment cost or other basis for federal tax purposes
{dollars per acre)

Current age of stand

Current stocking (number of trees per acre)

Existing Natural Stands

Federal tax basis, 1f any (dollars per acre)
Current age of stand
Current stocking (basal area per acre)

RESULTS AVAILABLE FOR LANDOWNERS

The results of this atudy will epable an analyst to investigate
various forest investment opportunitles available to individual
private forest landowners. By using input information pertinent
to his particular physical and economic situation, a forest landowner
will also be able to determine the relative economic importance of
any foreseeable changes in his physical or economic situation by
varying the value of individual inputs.

The economic model is designed to be flexible enough to acco=
mmodate most common forest investment situations. The program it-
self is easy to use and the output information is straight-forward
and easily interpreted.

Qutput Information Provided by the Program

A description of the physical characteristics of the stand is
given for each rotation age requested. This description includes
the type of stand being considered, the initial or current stocking,
and the projected stocking at time of harvest.

The physical yield of a stand can be expressed in up to three
different groups of units of measure. These groups and the corres-
ponding code numbexrs are listed in Appendix D. The first desired
unit of measure must be in terms of cords only or board feet and
additional cords, for the income from the timber harvest is based
upon these values. The two remaining groups of units of measure
may be in any other desired units.

If a landowner feels that the expected physical yield will be
different from that calculated by the yield equations, he can alter
the yleld with the volume change factor. This factor either in-
creases or decreases the yeld by a constant percentage. If a
change in the yield is made, the program first prints the unaltered
yield. This is immediately followed by the modified yield. Such a
format allows both yields to be compared directly. All subsequent
incomes and economic analyses are based on the modified yields.

The relevant yield in the analysis of an existing stand 1s the
increase in wvolume over and szbove the volume of the present stand.
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Thus, for all existing stands, the yields printed by the program
include first the volume of the current stand and then the amount
of increase in volume at each desired rotation age. All incomes
from timber harvests are based on these modified stand volumes.

To aid in the interpretaticn of the decision-making criteria,
all economic ipput information relevant to the specific rotation
in question are printed directly after the physical yield infor-
mation., This information includes stumpage prices, gross income
from harvest, and the anticipated income and cost streams. The
information and procedures used for caleculating federal income
tax are also included in this section of the print out.

The decision-making criteria available for use depend upon
the forest stand situation the landowner desires to explore.
Net income at the time of harvest, present net worth, and the
internal rate of return are calculated for all situations. The
interest rates used in these calculations start at 0 per cent and
increase by increments of one half of one per cent. Discounted
incomes, discounted costs, and present net worth are calculated
and printed for each interest rate. The internal rate of return
ig identified when the resent net worth essentially becomes zero.

The equivalent annual income is calculated for situations
involving prospective plantations. The capitalized value of
these incomes are provided only when no value has been previously
given to land. Neither eguivalent annual income nor the capitalized
value are calculated for situaticns involving existing stands,

Uses and Limitations of the Computer Program

The most important step in any forest investment analysis is
the determination of the investor's econowmic and land-use objec—
tives. Once theze objectives have been determined, alternative
methods of achieving these goals can be identified. The use of
computer models is merely an aid in the decision-making process.
The final decision is left to the investor's judgment.

To illustrate how this computer program can provide useful
information ‘to potential forest investors, consider the following
examples. Table 1 represents the output from a situation where a
landowner is interested in determining the economic feasibility of
converting his land fo a loblolly pine plamtation. The 100 dollar
per acre land value used in the analysis implies that forest pro-
duction is only one potential use for his land,

The landowner must first determine the wood growing potenmtial
{site index) of his land. The vield equations incorporated in
the program will calculate the potential Icbloelly pine yield of the
plantation at the desired rotation age for that site index but i1t
ig left to the descretion of the landowner to estimate the Income
and cost stresms which he feels are relevant te his situation.
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In this example, the income from the timber harvest is based
on pulpwood only but as a matter of interest, the landowner can
request that the income be expressed for a sawtimber and pulpwood
harvest.

To determine the economic potential of the plantation, the
landowner may weigh his alternatives according to several economie
criteria. At a discount rate of 5 per cent, the landowner in this
example could expect a present net worth of $37.27 per acre over
the value of land and an equivalent annual income of $2.64 per
acre if harvested in year 25. If he decides to use the internal
rate of veturn criterion, he could expect a return of 6.14 per
cent on his investment.

There are many possible modifications of this example that a
landowner could choose to make. If he ware interested in determining
the optimum economlic rotation, he could select a series of rotation
lengths to be analyzed. He would then be able to determine the year
at which the relevant decision-making criterion is maximized. He
would also be able to determine the effect and relative importance
of any changes that may occur in the input information the landowner
originally chose to use. As an example, suppose the landowner expects
an increase in property taxes. He could then increase the value of
the annual cost data and observe the effect this change would have on
the criterion of his choice.

Table 2 illustrates the output from a situation in which a
forest landowner is faced with the question of what to do with
his currently 15 year old loblolly pine plantation. The first
part of the table describes the present economic and physical
situation. The values given in this portion of the output re-
present the gross income and income tax that a landowner could
expect should he decide to harvest the stand at age 15.

The second portion of the table describes what changes would
occur should he decide to hold the stand for another 10 years. The
decision to hold the stand produces an increase in volume and sub-
sequent income (the increase being the difference between the
potential volume and income at the rotation age and the present
volume and income). The consequences of this decilsion are described
by the present net worth and internal rate of return values, With
a discount rate of 5 per cent, the present value of the net increase
in value of the plantation used for this example is $65.58. The
internal rate of return is 7.11 per cent. These figures indicate
that it would be better for a landowner to postpone harvest. To
determine the optimum rotaetion age, the landowner should investigate
a series of rotation lengths to determine the age at which the
chosen decision-mgiking criterion is maximized.

The situation depicted in Table 3 is very similar to that of
Table 2. It involves a natural stand of loblolly pine rather than



is

an existing plantation, but the main approach of the analysis is the
same. However, this third example does illustrate how the volume
change factor may be used to better approximate the yield of a forest
stand.

Although the computer model is quite flexible, there are certain
functions it is unable to perform. There 15 no method built-in to
include an increase in stumpage prices due to the increase in timber
values over time., This limitation can be overcome by assigning
different stumpage prices to the yields at different ages but doing
80 requires a separate set of input data for each different rotation
age-stumpage price combination. The additional expense and time
required to make these separate analyses are minor.

Another limitation of the program is the approach taken for
calculating the present value of an annual cost. The program
assumes that the annual cost will remain constant throughout each
rotation considered. There are discounting formulas which take
into account constant annual changes in an annuity. But a constant
change is not representative of changes in property taxes, since
land is re-assessed periodically. If a landowner feels that a
constant annual cost will significantly jeopardize the validity of
the results of this program, he can treat the annual costs as a
series of expensed intermediate costs. He can thus show the changes
and the time periods for which each tax value is applicable.
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Table 1. (continued)
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Intermediate Income In Year 20 $ 5.00 Per Acre

Cost Schedule

Value of Land:

Establishment Cost:

Annual Cost:

Intermediate Costs
Intermediate Costs
Internediate Costs

Intermediate Costs
Intermediate Costs

to
In
In

to
in

$ 100.00 Per Acre
S 40.00 Per Acre
$ 1.50 Per Acre
be Expensed For Tax Purposes:
Year: 10 5 3.00 Per Acre
Year: 15 5 5.00 Per Acre

be Capitalized For Tax Purposes:
Year: 7 3 4,00 Per Acre

Calculation of Federal Income Tax:

Sale Expenses:

Original Basis:

$ 1.00 Per Acre

§ 40.00 Per Acre

Capitalized Carrying Charges: $§  4.00 Per Acre

Adjusted Basis:

Taxable Income:

$ 44.00 Per Acre

Ordinary Income Tax Rate = 20.0%

Income Tax (Capital Gain Treatment):$45.05 Per Acre

Net Income in Year of Harvest

Total Income:
Total Expenses:
Net Income:

Economic Analysis

$ 497.55 Per Acre
3 47.25 Per Acre
§ 450.29 Per Acre

Value of Land Included in Analysis

Discount Discounted Discounted Present
Rate Incomes Costs Net Worth
0.0 539.55 126.45 413.09
0.0050 478.59 128.02 350.57
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Table 1. (continued)

Discount Discounted Piscounted Present
Rate Incomes Costs Net Worth
0.0100 424.93 129.31 295.63
0.0150 377.66 130.34 247.32
0.0200 335.98 131.16 204,82
0.0250 299,22 131.80 167.41
0.0300 266.75 132.29 134.46
0.0350 238,07 i32.65 105.42
0.0400 212,71 132.90 79.81
0.0450 190.27 133.05 : 57.22
0.0560 170.40 133.13 37.27
0.0550 152.78 133.14 . 19.64
0.0600 137.16 133.10 4.06
IRR = 0.0614 133.07 133.08 -0.01
Discount Equivalent
Rate Annual Income
0.6 : 16.52
0.0050 14.95
0.0100 13.42
0.0150 11.94
0.0200 15,49
0.025C 9.09
0.0300 7.72
0.0350 6.40
0.0400 5.11
0.0450 3.86
0.0500 2.64
0.0550 1.46
0.0600 0.32
IRR = 0.061l4 -0.00
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Table 2. Example computer print-—out for an existing loblolly
pine plantation

The Economics of Growing Loblolly Pine in Virginia
Site Index (Base Age 50 Years) 90

Single or Multi-Rotation Analysis
of an Existing Stand

Present Age of Stand = 13

Rotation Lengths to be Evaluated: 15, 23,
Stand Type = Plantation

Present Stocking (Trees Per Acre) = 600

I. Physical Yield

Volume Change Factor Equals 1.000
Total Yield if Harvested at Age 15:

Utilization Standard = 0B, To a 3 Inch Top Diameter (ORB)
1132.4 Bd.~Ft. Per Acre at $40.00 Per Thousand Bd.-Ft., and
31.9 Standard Cords Per Acre at § 5.00 per Cord, or
2763.1 Cubic Feet Per Acre at $ 0,06 Per Cubic Foot

IT. 1INCOME SCHEDULE
Current Stumpage Price:
§40.00 Per Thousand Bd.-Ft.
$ 5,00 Per Standard Cord
Grosg Income from Harvest at Age 15:
Sawtimber: $ 45.30 Per Acre
Fulpwood: § 159,31 Per Acre

Calculation of Federal Income Tax:

Sale Expenses: § 1.00 Per Acre
Original Basis: $ 40.00 Per Acre
Capitalized Carrying Charges: $  0.00 Per Acre
;djus;;d Basigjmw T ;nnzajaau?er Acre
Taxable Income: § 162,60 Per Acre

Ordinary Income Tax Rate = 14,0%

Income Tax {Capital Gain Treatment):5 11.45 Per Acre
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Table 2. {continued)

1.

II%.

Single or Multi~Rotation Analysis
of An Existing Stand

Rotation Length = 25 Years
Planning Horizon = 10 Years

Stand Type = Plantation
Present Stocking (Trees Per Acre) = 600
Trees Per Acre at Time of Harvest = 568

]

Physical Yield
Volume Change Factor Equals  1.000

Additional Yield if Harvested at Age 25:

Utilization Standard = 03, To a 3 Inch Top Diameter {(OB)
10609.8 Bd.-Ft. Per Acre at $50.00 Per Thousand Bd.-Ft., and
3.5 Standard Cords Per Acre at § 8.00 Per Cord, or
329.8 Cubic Feet Per Acre at $ 0.08 Per Cubic ¥oot

Income Schedule

Current Stumpage Price:
$40.00 Per Thousand Bd.-Ft.
§ 5,00 Per Standard Cord

Stumpage Price at Time of Harvest:
$50.00 Per Thousand Bd.~-Ft.
$ 8.00 Per Standard Cord

Additional Gross Income If Harvested at Age 25:

Sawtimber:
Pulpwood:

Annual Income:
Cost Schedule
Value of Land:

Annual Cost:

$ 530.49 Per Acre
§ 27.95 Per Acre

$ 0.00 Per Acre

S 100.00 Per Acre

§ 2.50 Per Acre

{Note:
" Based
On

All Intermediate Incomes and Costs Are
on the Present Point in Time and Not
The Time of Stand Establishment)
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Table 2. {continued)

IV. Net Income in Year of Harvest
Total Income:
Total Expenses:
Net Income:
V. Economic Analysis
Value of Land Included in Analysis
Discount biscounted Discounted
Rate Incomes Costs
0.0 558. 44 263,32
0.0050 531.28 265.11
0.0100 505.55 266,80
0.0150 481.19 268.40
0.0200 458,12 269.90
0.0250 436.26 271.31
-0.0300 415.53 272.65
0.0350 395.8¢ 273.90
0.0400 377.26 275.09
0.0450 359,60 276.20
0.0500 342.84 277.26
0.0550 326.93 278.25
0.0600 311.83 279.19
0.0650 297.50 280.07
0.0700 283.88 286.91
IRR = 0.0711 281.08 281.08

Calculation of Federal Income Tax:
Sale Expenses:

Original Basis:
Capitalized Carrying Charges:

Adjusted Basis:

Taxable Income:
Ordinary Income Tax Rate = 14,.0%

Income Tax {(Capital Gain Treatment):

§ 517.44

§ 36.22

$ 558,44

§ 39.37

$ 519.07

Present
Net Wort

295,12
266.17
238.75
212.80
188.22
164.94
142.89
121.99
102.18
83.40
65.58
48.68
32,65
17.43
2.598
-.00

Per

Per

Per

Fer

h

Acre

Acre
Acre

Acrte

Acre

Acre

Acre

Acre

Acre
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Example computer print-out for a natural stand of loblolly
pine

II.

The Economics of Growing Loblolly Pine in Virginia
Site Index (Base Age 50 Years) 80

Single Or Multi-Rotation Analysis
0f An Existing Stand

Present Age of Stand = 15

Rotation Lengths to be Evaluated: 15, 20,
Stand Type = Natural Stand

Current Stand Age = 15

Current Basal Area = 120 (8q. Ft. Per Acre)

Physical Yield
Volume Changé Factor Equals 1.000
Total Yield If Harvested at Age 15:
Utilization Standard = 0B, To a 3 Inch Top Diameter (OB)
175.4 Bd.-Ft. Per Acre at 5$40.00 Per Thousand Bd.-Ft., and
18.1 Standard Cords Per Acre at $ 5.00 Per Cord, or
1516.9 Cubic Feet Per Acre at $ 0.06 Per Cubic Foot
Volume Change Factor Equals 0.750
Total Yield If Harvested at Age 15:
Utilization Standard = 0B, To 2 3 Inch Top Diameter (OB)
131.5 Bd.~Ft. Per Acre at $40.00 Per Thousand B4.-Ft., and
13.7 Standard Cords Per Acre at $ 5.00 Per Cord, or
1150.0 Cubic Feet Per Acre at $ 0.06 Per Cubic Foot

Income Schedule

Current Stumpage Price:
$40.00 Per Thousand Bd.~Ft.
$ 5.00 Per Standard Cord

Gross Income from Harvest At Age 15:

Sawtimber: ) 5.26 Per Acre
Pulpwood: S 68.46 Per Acre

Calculation of Federal Income Tax:

Sale Expenses: $ 1.00 Per Acre
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Table 3. (continued)

Original Basis: $ 0.00 Per Acre
Capltalized Carrying Charges: $ 0.00 Per Acre
Adjusted Basis: $ 0.00 Per Acre
Taxable Income: § 72.72 Per Acre
Ordinary Income Tax Rate = 14.0%

Income Tax (Capital Gain Treatment): $ 5.09 Per Acre

Single or Multi-Rotation Analysis
0f An Exdisting Stand

Rotation Length = 20 Years
Planning Horizon = 5 Years

Stand Type = Natural Stand

Current Stand Age = 15

Current Basal Area = 120 (8q. Ft. Per Acre)

Basal Area at Rotation Age = 150 (8q. Ft. Per Acre)

I. Physical Yield
Volume Change Factor Equals 1.000
Additional Yield if Harvested at Age 20:
Utilization Standard = 0B, to a 3 Inch Top Diameter (OB)
1191.5 Bd.-Fr. Per Acre at $60.00 Per Thousand Bd.-Ft., and
10.9 Standard Cords Per Acre at $ 8.00 Per Cord, or
976.8 Cubic Feet Per Acre at § (.09 Per Cubic Foot
Volume Change Factor Equals  0.750
Additional Yield if Harvested at Age 20:
Utilization Standard = OB, to a 3 Inch Top Diameter {(0B)
893.7 Bd.~Fr. Per Acre at $60,00 Per Thousand Bd.-Ft., and
8.2 Standard Cords Per Acre At § 8.00 Per Cord, or
732.6 Cubic Feet Per Acre At $ 0.09 Per Cubic Foot
IT. Income Schedule
Current Stumpage Price:

540,00 Per Thousand Bd.-Ft.
$ 5.00 Per Standard Cord
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Table 3. (continued)

Stumpage Price At Time of Harvest:
560,00 Per Thousand Bd.-Ft.
$ 8.00 Per Standard Cord

Additional Gross Income If Harvested At Age 20:
Sawtimber: $ 53.62 Per Acre
Pulpwood: $ 653.34 Per Acre
Annual Income: _ S 2.00 Per Acre
IT¥. Cost Schedule
Value of Land $ 75.00 Per Acre
Annual Cost: 8 1.00 Per Acre

Intermediate Costs To Be Capitalized For Tax Purposes:
(Note: All Intermediate Incomes And Costs Are Based
On The Present Point in Time and Not on the Time
of Stand Establishment)

Calculation of Federal Income Tax:

Sale Expenses -8 1.00 Per Acre
Original Basis: 5  0.00 Per Acre
Capitalized Carrying Charges: $  0.00 Per Acre
;;;;sted Basis: N gHHHSTSS“Per Acre
Taxable Income: 5 117.96 Per Acre

Ordinary Income Tax Rate = 14.0%

Income Tax (Capital Gain Treatment): S 8.26 Per Acre
IV. Net Income in Year of Harvest

Total Income: § 120.96 Per Acre

Total Expenses: $ 10.12 Per Acre

Netr Income: $ 110.84 Per Acre
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Table 3. {continued)

V. Economic Analysis

Value of Land Included in Analysis

Discount Discounted Discounted Present

Rate Incomes Costs Net Worth
0.0 127.56 87.28 40G.28
0.0050 124.56 88.58 35.92
¢.0100 121.53 89.84 31.70
0.0150 118.65 91.06 _ 27.59
- 0.0200 115.85 92.24 23.61
0.0250 113.13 93.39 19.74
0.0300 110.49 94,51 15.98
0.0350 107.93 95.59 12.33
0.6400 105.43 96.65 8.79
0.0450 103.01 97 .67 5,34
0.0506 100.65 98.66 1.99
IRR = 0.0530 99,26 99,25 0.00
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Appendix A. Card input order

System Control
Cards

Data Deck
Two

Pata Deck
One

System Control
Cards

Spurce Deck

System Control Cards
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Appendix B. Data deck one preparation

Card Symbol Format Columns Meaning
1 (FPL(1,L)  F10.5 1-10,11-20, ... Coefficients for
plantation yield
equations
2 (FPL(J,L) F10.5 1-10,11~20,... (J = 1,24; L = 1,3)
24 (FPL(J,L) F10.5 1-10,11-20,...

Cards 1-24 contain coefficients for plantation yield equations. The
equations are given in the publication: Burkhart, Harold E., et al.
1572, Yields of 0ld-Fieid Loblolly Pine Plantations. Pub. FWs-3-72,
Div. of Forestry and Wildlife Resources, VPI & SU, Blacksburg, Va.
The units of measure, by card, are:

* *
Card Unit of Measure_/ Card Unit of Measure—
1 Cords {(0B) 3" Top i3 Add. Cu. Ft. (IB) 4" Top
2 Cu. Ft. (0B) 3" Top 14 Cu. Ft. {(0B) Total Stem
3 Green Wt. (0B) 3" Top 15 Green Wt. (OB) Total Stem
4 Cords (OB) 4" Top 16 Cu. Ft. (IB) Total Stem
5 Cu. Ft., {OB) 4" Top 17 . Green Wt. (IB) Total Stem
6 Green Wt. (0B) 4" Top 18 Dry Wt. (IB) Total Stem
7 Bd. Fr. (IB) 6" Top 19 Cu. Ft. (IB) 3" Top
8 Add. Cu. Ft., (0B} 3" Top 20 Green Wt., (IB) 3" Top
9 Add. Cords (OB) 3" Top 21 Dry Wt. (IB) 3" Top
10 Add. Cu. Ft. (0B) 4" Top 22 Cu. Ft. (IB) 4" Top
11 Add. Cu. Ft. (0B) 4" Top 23 Green Wt. (IB) 4" Top
12 Add. Cu., Ft. (IB) 3" Top 24 Dry Wt. (IB) 4" Top

*
— All top diameter limits for cubic feet, cords, green weight and

dry weight are outside bark; the top diameter limit for board
feet is inside bark.
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Appendix B. (continued)

Card Symbol Format Columns Meaning
25 FNS(J,L)  F10.5 1-10,11-20,... " Coefficients for

natural stand
vield equations
(J =1,24; L = 1,6)

26 FNS(J,L) F10.5 1~106,11-26,...

48 FNS(J,L) F1G.5 1-10,11-20,...

Cards 25-48 contain coefficients for matural stand yield equations.
The equations are given in the publication: Burkhart, Harold E.,
et al. 1972, Yields for natural stands of loblolly pine. Pub.
FWS-2-72, Div. of Forestry and Wildlife Resources, VPL & 8U,
Blacksburg, Va. The units of measure, by card, are:

. . # [ ‘ %/

Card init of Measure— Card Unit of Measure™

25 Cords (0B) 3™ Top 37 Add. Cu. Ft. (IB) &" Top
26 Cu. Fr. (OB) 3" Top 38 Cu. Ft. (0OB) Total Stem
27 Green Wt. {0B) 4" Top 39 Green Wt. (OB) Total Stem
28 Cords {(OB) 4" Top 490 Cu. Ft. {(IB) Total Stem
29 Cu. Fr. (0B) 4" Top 41 Green Wt. (IB) Total Stem
30 Green Wt. (OB) 4’ Top 42 Dry Wt. (IB) Total Stem
31 Bd. Ft. (IB) 6" Top 43 cu. Fr. (IB) 3" Top

32 Add. Cu. PFt. (OB) 3" Top 44 Green Wt. (IB) 3" Top

33 Add. Cords (0B) 3" Top 45 Dry Wg. (IB) 3" Top

34 Add. Cu. Ft. {0B) 47 Top 46 Cu. Ft. (IB) 4" Top

35 Add. Cords {0OB) 4" Top 47 Green We. {IB) 4" Top

36 Add. Cu. Fr. (IB) 3" Top 48 Dry Wt. (IB) 4" Top

*

~' All top diameter limits for cubic feet, cords, green weight  and
dry weight are outside bark; the top diameter limit for board
feet 1is inside bark.
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Appendix C. Data deck two preparation

Card Symbol Format Columns © Meaning
i MROT 110 1-10 Total number of separate

investment alternatives

Cards 2 through 10 are repeated for each investment alternative. Any
card containing no non-zero entries should be omitted.

2 IST 110 1-10 Stand type:
Plantation = 1
Natural stand = 2

2 151 110 11-20 Site index, 50 year base

2 NROT 110 21-30 Number of rotation lengths
to be evaluated:
Maximum = 25

2 NOP 110 31-40 Investment option desired:
Single rotation,

= 1

Multi-rotation,
preinvestment analysis
= 2

S8ingle or multi-rotatlon
investment analysis
of existing stand = 3

2 TUNIT (1) 110 41-50 Unit of measure,
51-60 maximum of 3 groups
61~70G possible, groups 1,2,3,

or 4 must be included
(see Appendix D)

2 VCF(JK) ¥10.3 71-80 Volume change factor
3 ROTA(L) 25F3.0 1-3,4-6,..., Rotation lengths to be
: gevaluated:

Maximum = 25

4 TR F10.0 1-10 Initrial number of trees
per acre {plantation only)
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Card

Symbol

Format

4

AIR

STP

STPA

STP1

STPAL

AD

BO

5TP

STPA

STPL

STPAL

NI

¥10.0

F10.2

F10.2

FlQ.2

F10.2

Fi0.0

F10.0

F10,.2

F10.2

¥10.2

F10.2

IL0

Columns

11-20

21-~30

31-40

41-50

51-60

1-10

i1-20

21-30

31-40

41-50

3160

1-10

Meaning

Current number of trees
per acre {plantation only)

Estimated future stumpage
price, dollars per cord
(plantation)

Estimated future stumpage
price, dollars per MBF
(plantation)

Current stumpage price,
doliars per cord
(plantation)

Current stumpage price,
dollars per MBF
{plantation)

Current age of natural
atand

Current basal area of
natural stand, square
feet per acre

Estimated future stumpage
price, dollars per cord
{natural stand)

Estimated future stumpage
price, dellars per MBF
{natural stand)

Current stumpage price,
dollars per cord
(natural stand)

Current stumpage price,
dollars per MBF
{natural stand)

Number of intermediate
incomes:
Maximum = 10
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Appendix C. (continued)
Card Symbol Format Colunmns Meaning
6 NIEC 116 11-20 Number of expensed inter-
mediate costs:
Maximum = 50
6 NICC 110 21-36 Number of capitalized
intermediate costs:
Maximum = 10
6 VAT F10.2 3140 Value of annual income,
dollars per acre
6 VAC F10.2 4150 Value of annual cost,
dollars per acre
7 AGEI(I) F10.0 1-10 Year intermediate income
oCCurs
7 VIT{I) ¥10.2 11-20 Value of intermediate income,
dollars per acre
8 AGEEC{I) F10.0 1-10 Year expensed intermediate
cost accurs
8 VIEC({I) Fl0.2 11-20 Value of expensed inter-—
mediate cost, dollars per
acre
9 AGECC{(I) F10.0 1~10 Year capitalized inter-
mediate cost occurs
9 VICC(I) F10.2 11-20 Value of capitalized
intermediate cost, dollars
per acre
10 V1L Fi6.2 i-10 Value of land, dollars per
acre
10 EC Fio.2 11-20 Establishment cost or
other tax baslis, dollars
per acre
10 ES Fl0.2 21~30 Sales expense, dollars
per acre
10 FTR F10.4 31~40 Federal ordinary income

tax rate
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Units of measure; description and programming code

numbers
Unit of Ueilization Top Diameter
Measure Standard {inches} Code

Units of measure used to calculate income

from timber harvest

Group 1

Cds.
Cu.

Green Wt.

Group 2

Cds.,
Cu.

Green Wi,

Group 3

BF
Cds.
Cu.

Group 4

BF
Cds.
Cu.

Alternate units

Ft.

Ft.

Ft.

Fe.

Wood
Wood
Wood

Wood
Wood
Wood

Wood
Wood
Wood

Wood
Wood
Wood

and bark
and bark
and bark

Lo ho W2

and bark
and bark
and bark

EngRal

only 6
and bark
and bark

La

only
and bark
and bark

B i e )

(0B)
(0B} 1
(0B)

(0B)
(0B) 2
(0B)

(1B)
(0B) 3
(08)

(1B}
(0B) 4
(0B)

of measure not used in the calculation of income

Group 5

BF
Cu,

Group 6

BF
Cu.

Ft.

Fr.

Wood
Wood

Wood
Wood

only &
only 3
only ]
only : 4

(IB) 5
(0B)
{IB) 6
{0B)
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Appendix D. (continued)

Unit of Utilization Top Diameter
Measure Standard {inches) Code

Alternate units of measure not used in the calculation of income

Group 7

Cu. Ft. Wood only 3 (OB)

Green Wt. Wood only 3 (0B 7
Dry Wt. Wood only 3 (0B)

Group 8

Cu. Ft. Wood only 4 (0OB)

Green Wt. Wood only 4 (OB) 8
Dry Wi, Wood only 4 (0B}

Group 9

Cu. Ft. Wood and bark Total Stem g
Green Wt. Wood and bark Total Stem

Group 10

Cu. FtL. Wood only Total Stem

Green Wt. Wood only Total Stem 10

Dry Wt. Wood only Total Stem
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APPENMDTY E. SOURCE DECK LEISTING FOR LOBLOLLY PINE INVESTMENT

AMALYSIS PROGRAM

YO OO Y O

™y

-

] Ky MY Y e e

Y

-

R

My ™

oy

A

—

A PROGRAM T3 ANALYZE THE ECONOMIC WORTH OF
LOALOLLY PINE PRODUCTION DPPORTUNITIES AVAILABLE 70
PRPIVATE FOREST LANDOWNERS [N THE COASTAL PLAIN

AND PIEDMONY REGIONS OF VIRGINIA

THE MAIN PROGRAM READS INPUT DATA AND LOORDINATES
THE CALLING OF SUBROUTINES

DIMENSTON [UNTTI3)sDRIGO)IANRELTE,ROTIZE5),FAT(4T)
COMMON FPLI{24,51.FNS(24,6)ROTA{25),8A125},BF{25},
ITY(254253,AVIZ25:24), TYAL25:24) . TSTPIBILAGETIL1O),
AVITLLI0} AGREECESO}VIEC IS0 sAGECE{ 10, VICCILID),
AAYAL25240, 18T ST TUNITA  NOP,ATR, TR, TREES, 2080,
GETP s STPASGITcACTIT VAT s VAL VL o ESs EC, NITLNIFC,NICC,
BFTR s FITo% Py Lo BFAS I, TUSNROT  JKNg JK ¢ VOF {23 4 PLHLC AP,
O5TPL,3TPAL

READ YIELD EGQUATION COEFFICIENTS FOR PLANTATIONS
P01 =124

READ(S 23UFPLL L) s L=1,5]

FORMATI6FID.5)

READ YIELD EQUATION COEFFICIENTS FOR NATURAL STANDS

or o3 J=1.2%
READIS 23IFNST I, Lsl=l 6]

READ NUMBER OF IMVESTMENT ALTERNATIVES

READUS, 43MRAT
0031 K=l MROT

READ STAND AND ECONOMIC ANMALYSIS PARAMENTERS

READIS 4 ) IST, ISE.NROTNOP L LIUNITI Ty I=1:31,VCFL2)
FORMATITI10:F10.31}

READIS, S J{ROTAIL I, L=1NROT }

FORMATI{Z25F3,.0}

GO T &3 B0 57

READ PLANTAT [ON CHARACTERISTICS AND STUMPAGE PRICFES
READES , TITRyATR STP,STPALSTP L, STPAL
FURMATE2FLCG.0:4F10.213

GOTD 9

READ NATURAL STAND CHARACYERISTICS AND
STUMPAGE PRICESR
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8 READIS,TIAOBO,STP,STPA,STPL,STPAL

C

C READ INTERMEDTATE AND ANNUAL INCOME AND
C COST SCHEDULES
y

9 REANIS,I0INTT NIEC,NICC. VAL VAL
10 FORMATI3110,2F10.2)
IFINIT «EQ. O¥IGO TO 13
DO 11 I=1.NII
11 READIS, 12AGETIT},VITIT)
12 FORMAT(FI0.0,,F10.21]
12 IFINTEC EQ. OGN 7O 15
nn 14 I=1.NIEC
14 READ(S, 123AGEECT{ T, VIEC(I)
15 IF{NICC LEQ. 0IG0 TO 17
D016 I=1,NICC
16 PFADIS, 12YAGECCLIT,VICCILY

C
T READ LAND VALUE AN FEDERAL [NCOME TAX INFORMATION
€ :
17 READIB,IBIVL,EC, BESFTR
18 FPEMATIAFI0.2.F10.413
C
2 DETERMING [F VOLUME IS5 T4 BrR ALYVERED
C
VOFIT1l)=1.
IFIVEFI2] FQe O3JHN=1
TEAVOFI2Y GY. D)JKN=Z
r :
L DG OECONOKIC ANALYSIS FOR EACH ROTATION LENGTH
r CHOSFN WITHIN AN TNVFSTMENT ALTERNATIVE
C

ne 30 L=1,MNROT
WRITE( 6,191 5]

19 FORMATI1HL 14X, "THE ECONOMICS OF GROWING °,
JEINBLOLLY PINE IN VIRGINIA®/ /724X, °SITE INDEX?Y,
2% {BASE AGE 50 YEARSY ', 86X, 13/777)

WRITE(&H:2010K :

20 FORMAT{LISX,* MANAGEMENT ALTERNATIVE®', 1577/

GO TOU21,23,25).N0OP

21 WRITE{6,221)

22 FORMAT(15X,*SINGLE ROVATION PRE-INVESTHMENT *,
LTPANALYSTSE/ /)

GooTe 27

23 HWRITEIG.241)

24 FORMAT{ISY .t MULTI-ROTATINN PRE-TNVESTMENT ¥,
LPANALYSISY/ /)

GCTO 27
25 WRITEL6,26)
76 FOPMAT(ISX, *SINGLE 0OF MULTI-ROTATION ANALYSIS®/
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115X, "0F AN EXISTING STAND®//]

27 ST1=151
C
T MAKE VNLUME CHANGES IF NFCESSARY
C
DY 29 JK=1,JKN
By 28 J=1+3
TUNTITA=TUNITI Y]
Call YIELD
28 CALL ©uTeUuY
29 CONYINUE
CALL SIRS
TELINOP LFD. 3Y .AND. (L FQ. L}3IGO YO 30
CALL PNWO
20 CONTINUE
31 TONTINUE
BETURN
NN
r
C FUMCTINN CPL, FUNCTION CNS, AND SUBRDUTINE
e YIELD USE EQUATINNS AS DESCRIBED BY BURKHART, H.F.
T B.he PARKER, M.,R. STRUB, AND R.G. ODERWALD. 1972,
i YIELDS OF OLD-FTELE LOBLOLLY PINE PLANTATEGNS.
e YOI ESU. PURLICATION FwWS - 3 - F2. AND RY
C BURKHART, H.E.y R.0., PARKER, AND R.G. ODERWALD. 1972,
¢ YISEDS FOR NATURAL STANDS COF LOBLOLLY PINF.
G YETESH, PUBLICATION FRS = 2 - 72,
-
FUMCTION CPLIXL e XZ2oX3sX b X5}
COMMIN FPL{24,5) FNSI{24,6) ROTA{Z25},BAL25) ,BFE25),
LTY (28,2434 AY 125,240, TYAI25,24),TSTP{8}AGFTILLO},
2VIT 110} AGEECIS O, VIEC IS0, AGRCC L0 VICCL 10,
AAYAIZE 24 s IS8T Sl FUNITAGNDOP ;ATR TR, TREES ADL B0,
GASTP STRAGIT s AGIT VAT VAL VL ES ) ECNIT(NIEC,NITC,
BFETR  FL T X eP el aBFA, 1o TUSNROT s JENy JKVOF {2}, PLH,CAB,
ESTP1.5TPAL
,
C FUNCTION CpL CALCULATES STOOKING PFR OACRE AND
C CONSTRUCTS THE FUNCTION FOR CALTULATING YIFLDS
T FOR OPLANTATIONS
C
y CALCULATION OF TREF HEIGHTS AT BROTATION AGE
C

ALTHe=ALOGLO(S T I~5.86537%{ L 0/ROTAILY}~0.02)
TH=10.0%%ALTH
TEINOP L Ta 3360 TO 1

WHEN NGOP = 3: CALCULATION OF ODRIGINAL STOCKING
USING CURRENT STOLKING AND AGE

leaEREe]
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o i i s o e i e et e i g o i e S . i P T TS TIPTE USRS N SO AL VR T A T ik e o s e e S T R TP A TR T R it Sl

11.20347F729%AL0GI0IATRY
TR=10, DAL TR

CALOULATION DF STOCKING AY ROTAT ION AGE @
PROBIT CQUATION DEVELOPED BY J.D. LENHART AND
Jeb o CLUTTER {CUBIC-FOOT YIFLD TABLES FOR
OLD-FTELDR LOBLOLLY PINE PLANTATIONS IN THE
GFORGIA PIEDMONT, GEGRGCIA FOREST RESEARCH
COUNCIE REPORY ND. 22 - SERYTES 3, MARCH, 1971}
TO BREDICY PROGPORTION OF THE DBRIGINAL STOCKING
STILEL ALIVE AT ROTATION AGE. SUBRDUTINFE NDTR IS
USED TO DFTERMINE THE VALULE OF THFE STANDARD
NORMAL VARTARLE 972% SUCH THATY

PROBABILITY {72 < IP} = P,

[ RPan T4 B o T Ao T v BE Sk AR N A BER IR B4

1 PROBIT=S,.3T45-0. 6T63THALOGIOIROTALLY I~ 0.96269
LATDGIOLTRY

A=PROBEIT~5,.0

CALL NDYTH

TREESE=TR*P

GENERAL FORMULA FOR CALCULATING YIELDS

OF LEBLOLLY PINE PLANTATIDNS

YYDy

CPL=X14X 22 (. O/ROTAIL) P4 XB3 %L TH/ROTA{L ) 34 X4%{TREES
710001+ 2ROTA{L Y #ALOGICITREES)

RETURM

END :

FUNCTION CNSIXL s X2:X3:X4445: X865

COMMON FPL{Z2%:D) FNS{24,63 :ROTAIZE . DAIZB1,BF {28},
ITYIZ2524) AY{25: 246, TYA{ 25324 s TSYPIBESAGETILILD Y,
IVITIIO s AGEECIB0 . VIEC IS0}, AGECCTLIOI . VICD 110,
BAYAL 28,240 s IST oSl e TUNITAG MNP GATR A TR, TREESADRD,
AT STPALGIT o AGIT o VAT VAT VL s ESy FL o NTTNIEC.NICC,
BFETR oFIT X 4Py Lo BFAyd s TUGNROT, JEMaJE sWOFI2 1o PLELCAP,
ESTPL,5TRAL

FUNCTION CNS CALCULATES STOCKING PER ACRE AND
CONSTRULTS THE FUNCTION FOR CALCULATING YIFLDS FOR
NATURAL STANDS

CALCULATION OF TREE HEIGHTS FOR DIFFERFENT
S51TE iNBEXES AN BOTATION AGES

YOS YO Oy Oy

EFL{8Y] L¥e TSICGO TO 3
IFEST «1E . 8%IGO Y0 2
ALTH=ALOGLO{ST 1= {5, 989355 L O/ROTAIL)~-1.0/50,.04}
GO TD 3

DALY H=ALDGIOIST 1-16.932202 L. OZROTAIL}~1.0/50.03 1
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GO TN 3
2 AMTH=ALOGIOISTI~(6. Ql%é&*(i O/RQTAEED-I 0/50.01%1
3 TH=L0,0%*ALTH

[FOENDP NE, 33 .0R. {1 NE« 13IGO TO 4

RA{L =080

GO T B

]

CALCULATION NF BASAL AREA PER ACRE. AY
ROTAYION AGE

BASAL AREA PROJECTION EQUATICN FROM CLUTTER:J.L.
1963, COMPATIRLE GROWTH AND YIELD MODELS FOR
LORLOLLY PINE. FOREST SCEIENCE. 9:354-371.

TP YOY Oy T

G ALBA=4,6012¢0,01358T%51~AD%{4.6012+0.013597%S1~
LALAGIBO P IF{L O0/R0O0TAILE?
ARATL J=EXP{ALBAY

GENERAL FORMULA FOR CALCULATING YIELDS
0 NATURAL STANDS OF LOBLOLLY PINE

I B T

5 OCNSEXI X241 .0/R0TA{LY I+X3%( TH/ROTALL 12 X4%AL0OGLO
FTERBACLY J+X5%R0OTA{LI*ALOGLOIBA(LI I +X8

RETURN

END

SURROUT INE YIELD

COMMON FPLI24,5) yFNS{24461,RUOTAI25),BA(25),BF(251,
LTY 25,245 AY{ 25,24 s TYBU 25,243 s TSTP{B) JAGETEL0Y,
2Y¥IT{10} AGEECIB0IVIECIS0I yAGECCELI0;VICLI10},
BAYAL 25,241, IST, ST JUNITANOP ATR TR, TREES s AQ B0
GSTP 3 STPALGIT AGET s VAT o VAT VI o ESyECNTTNIEC,NICE,
BETR o FIT X 4P LeBFAL S, TU L NROT 5 JUN, JK,VEFE23,PL HLC AP,
6STPL,5TPAL

SUBRCUTINE YIELD CALCULATES PHYSICAL YIELD
ACCORDING TO THE STAND CONDITIONS AND UNITS OF
MEASURE CHOSEN BY THE USER

TUNITA REFFRS TO THE CHOSEN UNIY OF MEASURE

iR En R et

IFCTUNITA EQ. 0160 TO 24
GO TO0{10253,:3+3+3:8:,9,10,113,TUNITA

ENTOAND MY REFER TO THE CORRESPONDING YIELD
EQUATION COEFFICIENTS NECESSARY TO CALZULATE YHF
YIELD IN THE DESIRED UNTYTS OF MEASURFE

IR O B B

N=1
M=
GO TG 12
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e ke A e i AN L b i i i b el AR bl K e . o e by s . s e v bl s oy e e Y S D

"y Y O

[ T e W

3

10

bl

12

a 76 12
CALCULATION OF YIELD IN BUOARD-FEET

IFUIST LEQ. LIALBF=CPLIFPLI{T 1} sFPL{To2}sFPL{Ts3},
1FPLUT 443 FPLIT51)) '

IFTIST JEQ. Z2VALBF=CNS{FNS{T,11FNSIT,2):FNSIT43),
1ENS{T 4 3y FNS{T45)1sFNS{Ty61})
BEILI=10.0%%ALBFRYCFLUK)

[ROENGD LEQ. 3) JAND. (L +6Te LIIBF(LI=1I00%%ALBF
JL=T-TUNITA

GOV TO (4254564 7) 50

N=22

M=22

GO 10 12

M=19

GO TO 12
070 12
G TO B2

GO 10 12
N=22
M=2 4.
GOTOD 12
N=14&
M=15
oo 12
N=16
M=18

CALCULAYION OF YIELDS IN CORDS, CUBIC FEET,
GREEN WEIGHT, AND DRY WEIGHT

DG 15 I=NyM

IF(IST Qe LIALTY=CPLIFPLIT 1) +FPLIT 20, FPLI{T:31),
1FPLlT+4),FPLI{T.5})

TFEIST JEQe 2JALTY=CNSTUFNS{I 1) FNS{I,2),FNS{E,3),
TENS{ T o4 o FNS{ T, 50, FNS{E, 6}

IF{NOP .EQ. 31GO YO 13

TFLETUNTTA oGE. 31 LAND. {(IUNITA LE. 6)3IGO TO 13
TY (L, D)=10.0%*ALTYSVLF( JK])

GO YO 14
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ARPPENDT X £, (CONTINUED])

13 TYUL =10, 0%%aLTY
14 TRECTUNTTA GE. 3Y AND. {IUNITA LE. 6)3IGO TD 15
IFCENDOR i T. 3} 0R. (L .EQ. 1¥IGO YO 15

C
T CALCULATION OF ADDITIONAL YIELDS WHEN NOP = 2,
o REFFRS T8O SITUATIDNS WHERE STAND IS HARVESTED
" FOR OINE PRODUCT CNLY
¢
TYALL , T3=TY{L,1)~-TY{},1}
TYTL T I=TYAILST*VOFTJKY
15 CONTIMUE
IFETTUNITA oLT. 3) OR. [TUNITA .GT. 6}iIGD TO 24
G TO [ 16417:18419) 540
15 NM=112
Mh=13
GLOTo 20
17 NM=12
Mh=12
GTD 20
18 NM=11
MN=10
GO TC 20
19 NM=g
Mi =8
20 IF{ISY BEQ. 2160 TO 21
" CALCULATION OF THE PULPWOLND VOLUME OVER AND ABOVE
C THE BOARD-FONT VOLUME., REFERS TO SITUATICONS WHERE
L THE STAND IS T3 RE HARVESTED FOR MULTIPLE
£ PRODBUCTS .
{ ' ‘
AY{L o NMI=TY L NI—~T 10 0%%FPLINM, 133RFILI*=*FPLINM, 2}
AYCL oMNY=TY{L MI~{ 10 0%%FPLIMN I IEBFIL JEAFPLIMN, 21
GOTD 22
21 AY{L s NMI=TY{ L NI~{10OF«FNSINM, T IxBF{L IRAFNSINM,21)
AYCL o MNI=TY (L M~ 0 OFEENSIMN, LISBF (L I FNSIMN,2 )
272 ITFUENAOP LiT. 3} 0R. {1 2EQ- 13160 TO 23
C
C CALCULATION OF ADDITIONAL BOCARD-FOOT YIFLDHS
L WHEN NOP = 3
g
BFA=BF{L)}~BF{1}
RE(LI=BFARVOF K]
C
¢ CALCULATION OF ADDIT EONAL PULPWOORD YIELDS WHEN
C NOP = 3, REFERS T SITUATTIONS WHERE THFE STAND
{ IS TO RE HARVESTED FOR MULTIPEE PRODUCTS.
v

AYATLy NMY=AYIL gNMI~AY {1 ,NM}
AYALL o MNF=AY (L yMNI-AY T 1 ,MN}
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T LA G M A A T AR R AL Al i b4 Ll e e bl e T et AR Y. S TV . ] PP T AP T AR, L AL R WD ABMS G ke i S e b b i oo e R e . S BN B Al e sy S e

AT Y

[N B e e

2 b

TYLL oNMP=AYA (L ¢ NM)RVOF {JK)

TY L MM = AYALL o MNIXVCF{JK )

GOIn 24

TYOL o NM)=AY[{ yNMIRVOF{ K]

TY (L s MN =AY [L, M3V CF L JI)

RETIIRN

EN

SUBRTIUT INE NDTR .
VYYE28,3 243 AYI25,24) o TYA{254:24) s TSTP(BYAGETLL0),
ZVITCLO )+ AGEEC{S0 3, VIECISO,AGECCTI LD VICCLIOY,
FAVALZ25 3246 o IST oST IUNITALNOP L ATR, TR, TREES, AD, R,
GSTP s STPASGEIT o AGIT VAL o VAC y VL sESoFC s NET ¢NIFC NICE,
DFTRGFIT ¢MsPy Lo BFAsJ» TUSNROT 3 JKNsJK VOV {2Y, PLE,CAD,
HSTO1,5TPA]L

SURROUTINE NDTR DETERMINFS THE VALUE 0OF THE
STANDARD NORMAL VARIABLE $7¢,

A¥=ARS{X)

T=1.0/01:.0+.2316419%AX)

D=0,298%423 % XP{-X*X/2,.0}
P=la0-DaTell{({(1.330274%T~1.8212563%T+1., ?814?83*?—

1 Ne3565628)%Ts (0,3103815}
LE(X oL E. DIP=1.0~P

RETURN

END

SURROUT INF OQUTPUT

DIMENSEON MROTA(25Y . '

COMMON FPLA{24,5),FNS{24,83, RGT&IZSi,BAt251 BFI2R)¢
1?V(15,243.Avt25,24),rya:25,243 TSTPL{BY,AGFI{10),
2VITU10Y sAGEEC( 503 VIECUB0) ;AGECCILO),VICC TN,
IAYAL254524 3+ ISTySIs TUNTTASNOP s ATR o TR, TREES , AD 4RO,
GSTD  STPALGITAGIT o VAT, VAC VL yESy FCoNIT4NIEC,NICC,
SFTR G FITeXePelsBFAJsTUSNROT s JKNy JK¢VCF (2} 4 PLH,CAP,
6STPL,STPAL

SUBRDOUT INE DUTPUY PRINTS PHYSICAL YIELDS AND
INCOME AND COST STREAMS

IFCIUNTTA LEQ. 0IGO TO 54

1F(d 6T 136D 1O 19

IFLLUKN oFQe 23 oANDe (JK LEQ. 21160 TO 1S
TECINOP «EQe 33 AND. L oFQ. 13IPLH=0.0 _
I EINOP of:Qo 3} o AND o {L e OT & lggpLH:RGTﬂl(!)‘
1ROTALL)

ITONOP LT. 3)PLH=ROTAIL}

IROTA=ROTALL )

IPLH=PLH

Ne 1 LT=1,NROT
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Faa B e

[ e T

1 MROTA{LI}=ROTA(LT)
TFLINOP BEQe 23 2AND. (L EQe LIJWRITEI(G6,21IRNTA
2 FORMAT (15X, *PRESENT AGF OF STAND =%,13}
IH{L «EQe LIWRITE(G3IIMROTA{LI} L I=1,NRCT}
3 FORMATOISY o *ROTATION LENGYHS TO BE EVALUATED ¢,
V1211357, %) /7150131013, % 5% )

If(ff\j{';ﬂ sLE s ?3 QOR» (L .GY# 1)IWRI.{E(694‘31?OTA1{I}L

4 FORMAT{ISX,*ROTATION LENGTH = #,1I5,% YFARS'/15%,
IPPLANNING HORIZON =%,i5,% YEARS®///)
IFLIST LEQ. 23GO TO 10

PRINT STAND CHARACTERISTICS ¥OR PLANTATIONS

WEITE(G 5]

FORMATIISX s STAND TYPE = PLANTATIONG}
TFINDP LT 3160 TO 8 ‘ ‘
TATR=ATR

ITREES=TREES

Tl LEQs LIWRITE(G,6}IATR

+J

H

& FORMAT{15X,? PRESENT STOCKING {TREES PER ACRE} =9_.714)

IFIL «GTe LIWRITE(G,TIIATR, ITREES

7T FORMAT{15X, *PRESENT STOCKING {TRFES PER ACRE}="T,
174/15X,*TREES PER ACRE AT TIME OF HARVEST =¢ 15/)
GG IO 13

8 {TR=TR
{TREES=TREES
WPITE( 6,93 ITR, ITREES

O FOEMAT 115X, *INITIAL STOCKING {TREES PER ACRE)= +,
115/715%X, *TREES PER ACRE AT VIME OF HARVEST =9,15/)
GOOTO 13

PRINT STAND CHARACYERISTICS FOR NATURAL STANDS

10 [480=A0
IBO=RO
IBA=RA{L)}
PRI ERQ. LTIWRITEIG6,1131AG,180
11 FORMAT{ISX,? STAND TYPE = NATURAL STAND®/15X,
P*CURRENT STAND AGE =%,15/15X+*CURRENT BASAL AREA =9
2:15,% [5Q. FT. PER ACRE}'}
IFTL oGV LIWRIVEIG,12)TA0.180,184
12 FORMAT{I5X; *STAND TYPE = MNATURAL STAND®/15X,
1PCURRENT STAND AGE = s15/15X, *CURRENT RASAL AR[A =°
25I55% (5Q. FTe PER ACRE}*/15X,*BASAL AREA AT 1,
IPROTATION AGE =9,i5,' {5Q. FV. PER ACRE}*/}

THE FOLLOWING SECTION PRINTS THE PHYSICAL YIFLDS.

13 WRITECG, 14}
14 FORMAT(11X,'I. PHYSICAL YIELD'//}
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NN aRe el

DY MO

IS WRITEL 6, 16)VOF 4K

1A FORMATLLS X, ' VOLUME ChANGE FACTOR EQUALSE,F8,3/)
IFOINOP L T. 31 WOR. (L EQ. 13IWRITE{6,1THIROTA
TROENTP LFQ. 35 JAND. (L .6T. LIVWRITE(&,1BJIRCTA

17 FORMAT{LES X, TOTAL YIFLD IFf BHARVESTED AT AGE",13,% :14v/)

18 FORMATIISX, *ADRITIONAL YIELD I¥F HARVESTED AT AGE®,

FIZ3,9 2%/}
Lo TFIIUNTTA oGT. 4i60 7O 39

INCOMES ARE BASED ONLY ON CORDS OR BOARD-FEETY

AND ADDTITIONAL PULPWOOD. THEY ARE NOY BASEDR CN THF
ALTERNATE UNITS OF MEASURE. {BASED ONLY ON

TUNITA = 1+2¢30%1).

GO TO {20425,29,2%3, IUNITA
20 GIT=TY{L,} }*37TP

WHEN NOP = 3 THE [NCREASE IN VALUE OF & STAND
IS COMPARED TO THE YALUE OF THE CURRENT STAND.
fCAPE 15 THE VALUE OF THE CURRENMY STANMD

FFINCD JEQa BHCAP=TY (1,1} %87VP1

TREINDP JFQ. 31 <AND. {L ED. 1}IGIT=(AP
oo 21 I=1.3
21 YSTRPITI=GET/TY(L:1}
IFL{NRGP LEQe 31 LAND. [ EQ. 1IIWRITF{6,22}
ITY{L+13,57TPL
TFLENOP wlTe 33 o0Ra (L oGTe LIIWRITE(G,22)1TYIL,1),S5TP
22 FORMATOISX,PUTILIZATION STANDARD = OB, TO A 3 ¢,
PHINCH TOP DIAMETER (0B /15X, F6.1:7 STANDARD CORDS ',
2'PER ACRE AT $9,F5.2,.% PER CORD, ORY)
WRITE{H,233TYIL 23, T5TPI2)
23 FORMAT{LISX:Fée,14% CUBIC FEET PER ACRE AT %%,
1FS. 2% PER CUBIC FOOT, ORY}
WRITFL6,24)TYIL 33, TSTP{3)
24 FORMATII5XF6.1+9 GREEN WY, 1000 LBS. PFR ACRE ¢,
LAY §%:F5.72:% PER 1000 {RS.*/}
GO TO 54
2% GIT=TYiL,&)%5TP
TFENDE EQ. 3ICAP=TYI1,41%57P1
FEIINOP FQes 3} «ANDe (L FGs LIIGIT=CAP
26 DO 27 174486
2T TSTPLIE=0IiT/TYIL 1
IFCENDE LFQs 31 oANDe (L FQe 1HIIWRITE(6,28)
ITY{Le® ) STRL
PFOINGP oLTe 33 0R. (L o06T. 1IIMRITE(H,2B)TYIL,41,57P
PR OFORMATOLOX, PUTILIZATION STANDARD = QBR, TO A 4 %,
LYTNCH TOP DIAMETER (OBIF/15X:F6.1s*% STANDARD CNROS
2FPER ACRE AT $°,F5.2.% PER CUORD, NIR*]
WRITE(H 233V YIL 53, TSTPIB)
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WRITE{G6,241TY{1L,6),TSTP{&}
GO T 54

29 IF{TUMETA JEQ. 41GC T0O 30
AGIT=TY{L,9)1*STP
IFINMPR o FO. 33CAPI=TY{1,91%57P1 :
IFCINTOP FQe 3F AMD. {L oFQ= 1}IAGIT=CAP
GG 10 31

A0 AGTT=TY (L, 1131%STP
TFINGE FQ. 33CAPI=TYL{1,11%S8TP]
IFOINGOP JFQe 33 AND. {L ECQe. 1}JAGIT=CAPI

3L GIT={BF{LI=STPAYSLIOCG.D
TF{INGOP W8T, 33 0R. {1 .GYe 1)1IGO 7O 32
GIT=IRF{112STPALI/100G.0
CAP=CAPL¥GTY

A2 IFUIUNTTA EQ. 4360 TO 36
TSTPLLI=AGIT/TY(L 8}
IFEINGP o1 T. 33 0Rs (L .GT. LI)GD TG 35
WRITF{6,331BFIL),8TPAL

33 FORMAT{LISX;*UTILIZAY [ON STANDARD = 0By TO & 3 ¥,
TPINCH TOP DIAMETER (OB} /18X :F8.1,:% BD.-FT. PEP ?,
PYACRE AT $%,F5.2,% PER THOUSAND BD.-FT.e ANDY)

WRTITELG 34 3TV L9 8TPL,TYIL,8),757P1 1)

24 FORMATIISX,FE. 1! STANDARD CORDS PER ACHRE AT %7,
PFSe24% PER CORDsOR®P/1BX4Fb.19% CURIC FEEYT PERY,
2% ACRE AT $°0,F5,2,% PER CURIC FROTY/)

GO T 54

A5 WRITE(G.33IBF{LI:STPA
WRITELG s34 TYI L 9 STPL,TYIL B ,TSTP{1)
GO TG 54

36 TSTPE{LI=ACGET/TYIL 10}

ITFLINGP LT, 33 OR. b «GT. 131iG0O TO 38
WREITELL,ATIBF{ L), STPAL

37 FOPMATIISX P UTILIZATION STANDARD = OBy TO A & 9,
PPINCH TOP DIAMETER {0OB3I/158X,F8.1+ BD.~FT. PER ¢,
ZYACRE AT $%:F5,.2:% PER THOUSAND BDe-FT .y AND?}

WREITF{A:343TY{L,11.8TPL,TY{L,10},TSTPIL])
GO T 54

3B WRITFIA,3TIBFILESTRA
WRITE 6,34 TYTL o R o STPTYEL 101, TSTP{Y ) -
GO TO 54

39 WRITELG 440} .

G0 FOPMATIISX, PALTERNATE UNITS OF MEASURE FOR THE &,
L*SAME YIELD A% ABOVE $#/) '

TFLIUNITA GT. al60 10 &5
FEOIUNTYA BN, 6560 TO 43
WEITF{Gs61 ) ’

A1 FORMATIIGX,  UTHILEZATINN STANDARD = R, TO A 3 1,

TEINCH TOP DIAMEYER (R ® !
WRITFI& 42 BF{LTYIL:12)
42 FORMATIISN ;FB.14Y BD.~FT. PER ACAE, AND'/IBY,
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196.1¢% CURIC FEFET PER ACREY/]
G 10 54

43 WRITFIG ;54 )

Ll FOPMATIISX P UTTLIZATION STANDARD =71Ry TO A 4 TNCH 4,
1370 DIAMEPTER {(0B%}

WRITFELA 42 IBFE L), TY (L1319
G0 54

45 JL=11-1UNITA
G OT0 (52 ,49,4B .46 ¢ JL

Gh WRITE(&,401
WRITE(G:4THITY L s 1beT=19,211)

47 FORMATILIOX,FT.1,*% CURIC FEET PER ACRE, OR¥/15X,
1Fé. 1% GREEN WY, 1000 LBS. PER ACRE, DRY/1%X,
2F6.15% DRY WY. 1000 18S. PEFR ACREY¥/}

G0 TN 54

L8 WRITFIH 443
WRITELG,, 4TI {TYIL 1), 1=22;524)
G IO B4

4C WHITEFL{ 6503

50 FORMAT{ISK, "UTILIZATION STANDARD = TOVAL STFM &,
peinny

WRITELH 5L M TYI L, si=14415)

51 FORMAT(IOXN ;FT7.1:% CUBIC FEEFYT PER ACRE; (ORY/LI5X,

1F6e. 1. GRFEN WT. 1000 LBS. PER ACREY /)

G T 54
572 WRITF{6:53)
B3 FORMATIISX P UTTILIZATION STYANDARD = TOTAL STEM 7,
1R (IR}

WRITE{ G647 TY{L,1),i=16,18}

B4 TF{S EQ. LITU=TUNITA
IF{d LT, 331GO T 94

FTFLUURN EQ. 2§ LANTI, {JK LEQ. 13IGO TO 94

PEINT INCOME SCHEDULE

[ NN

WRITE(H:55}

55 FUAMAT (10X, "11. INCOME SCHEDULE®//S
IFINOP NE. 2360 7O 58
WRITEL 64561 , '

56 FORPMATILSN, YCURRENT STUMPAGE PRICE:®}
TFESTPAY o GT. OJHRITEIG,HLESTPAL
WRITELS,6215TP1
JFiL EQ. 1IGD YO 65
WRITELG6:57) _

5T FORMATLIGX  *STUMPAGE PRICE AT TIME 0OF HARVEST:®)
G TO 60

58 WRITE{G,591)

59 FORMATULSX . *STUMPAGE PRICE:*}

650 IFISTPA .GT. OIWRITE{S6,6135TPA

61 FORMATIISH Y%7 ,FS.2,% PER THOUSAND BD,~FT,7)
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P it i R S RS KTk el e b el iy ki s iy, g e . M (HPYY ST . HePA A S T, R T ik S e AR LR, b s v e, s Sy

G2 FORMATILION: Y29 ,F5,24% PER STANDARD CORDY/)
TECINDOP LT, 31 L0R, (L EQ. 13160 1O 65
TRISTRA GT. ODIHRITEFIG.63VIROTA;GIT, AGET
63 FORMATIISX  PADBITIONAL GROSS INCOME IF HARVESTED 'y
1EAT AGET 13, % /730X, SAWTIMBER 29, 9X, 9% ,FT7.2,
2% PER OACRES JA0OK, P BLLPWOOD 2Py, OX %867 FT.24% PER 1,
ATACRER /Y
IF{STPA FQe ODINRITEI{6,643IROTA,GIT
L4 FURMATLLSX P ANDITIONAL GROSS INCOME IF HARVESTED ®,
IV AT AGEL®E,I347% /30X, !PULPWOOD 3P s AXL 8 sFTalds
2 PER ACRE? 7}
GG TO &8
65 TF{STPA GTa. OIWRITEIG,66IRDTA, GITLACIT
66 FORMAT (15X, GROSS INCOME FROM HARVESY AY AGE!,
TT2:7% 257300, SSAWTIMBER 3% ,8X,98 oFT7.2:% PFR ACRFY/,
ZA0OA,PPULPHOGD 180K 88 FT.24" PER ACRET/)
TFESTPA o0 G. DIWRITEIS,6TIIROTA,GIT
6T FORMATI 15X, *GRESS INCOME FROM HARVEST AT AGEY, 17,
1 2P /730X, "PULPWDROD 3% ,9X, 788, FT.2,% PER ACRFE?/)
69 THTINCOP EQ. 37 AND. (L .EQ. 11IGO TO 94
WRITELA,6TIVAL
6T FORMATILIESX , * ANNUAL INCOMF: ¢ 421X, 880, F 7,25
1# BER ACRES /3
TFENTT EQ. QIGO0 TO 75
DR T4 I=1 NIV
GG TO (72:70.713 ,NOP
TO IFLAGETITY 0T« ROTAILIIGO TO 74
GO T T2
TV IFTAGREY{TI} -.GT. PLHIGD TO 74
T2 1AGEI=AGETI{I}
WRITE (S .73 3TAGFE I, VITEI S
7% FORMAT{LISXY F INTERMEDTIATE INCOME IN YFEAR®';13:5%,
T8&, 7.2, PFR ACREY)
T4 CONT INUE
Th WRITE(E .76

C PRINT COST SCHEDULF

7¢ FORMAT(IHO, 9%, * 111, COST SCHEDULE®//)

WRITFE{6,F7TIVL _
7T FORMATIISX, ' VALUE OF LANDI ", 21Xe 982, FT7.2s

1f PER ACRE?/)

FFOCIST oFQ. L) «AND. INDP oLTe 3)IWRITE(S,T7BIEC
78 FORMATULSX,® ESTABLISHMENT COST2%,16X, 986, F7.2,

1t PER ACRE!/)

WRITE(G,79IVAC
7O FORMATULISN , 7 ANNUAL COST2?,23%,781 (FT.2,

1* PER ACRES/)

IF{{NIEC+NICC) LEQ. 0}CN TD 92
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a ke

IFINIEC .FQ. 0160 T0 86
IF{INOP .EQa 3} .ANDs {L oEQ. 11360 TO 86
WRITE( 6,80}

80 FORMAT(ISX P INTERMEDIATE COSTS TN BE EXPENSEDY,

a1

82
13

G4

a5

86

37

38

89
G0

g1
g7
92

a4

i

1? FOR TAX PURPOSES: )
D 25 I=1.NIEC
GID T8 183,81 ,82),NCP
[FLAGRECII) GT. ROTA(L}IGD TO 85
60 T0O 83
FFIAGEEC{Y) GT. PLHIGO TO 85
TAGEEC=AGEECEL ) =
WRITELG B84 IAGEEC,VIEC(T]

FORMAT{LIBX P INTFRMEDIATE COSTS IN YEAR:' 13,5,

188 FT.2:% PER ACREY
CONTINUE

IFINICC EQ. 0} GO 70 92
WRITE(G6,87 )

FORMATLIHO o1 4X . INTERMEDIATE COSTS TO BE ¢,

T*CAPITALIZED FOR TAX PURPOSES:®}
D02 91 I=1.NILCC

GOTE 150,88,89),NCP

IF{AGRECCIT) GY. ROVA{L}IGO TO 91
GO T 90

TFTAGECCIT)Y 67. PLHIGD TO 91
TAGECCO=AGECCI I}
WRITE{G .84 TAGECC, VICCI{TY
CONTINUE

IFINGOP EQ. BIWRITEL{H,92}

FORMATL{IHO 18X« {NGTE: ALL INTERMEDIATE INCOMES AND ',
1PCOSTS ARET/20X, "RASED ON THE PRESENT POINT IN TIME®,
20 OAND NOTE/22X*0ON THE TIME OF STAND ESTABLISHE,

FEMENT) /)
RETURN

MDD

SUBRDUT INE SRS

COMMAN FPLI24:51,FNS124,6) sROTAI25),RA(25),BRE125},
LTY1 25,240 3 AY{ 25,240 o TYA(25,24) s TSTP(8) ,AGET101,

SYITL10), AGEECIS0}.VIECIS0)AGECCTI10I,VICCTI10),

AAYAL 253265 g IS8T o ST, TUNITA, NOPATR TRTREES s AQ,R Oy

ESTPL,5TPAL

W%TP; STPA?GE?Q&G{? ?VA,{qvﬁ%CyVLvES&ECgN;I9N{F£9NECC9
SFETRGFIT oNaPo Lo PFA I IULNROT  JENL JKSVOFL 21 PLHSCAHP,

SUBRMITINE SRS CALCIA ATES FEDFRAL INCOME TAX

TVICC=0.0

TFINICC LEQs GIGD TO &

DO 4 [=1.NICC

GO TD (3514205, NOP

FFIAGECCIEY 6T, ROTAILIIGD TO 4



49

APPENGIX €. {CONTINUED)

T enTto3 T T
2 IF(AGECCLI) .GT. PLHIGE TO 4
% TYICC=TVICC+VICCIT)
4 CONTINUF

ADJB = ADJUSTED BASES

I ]

ARJB=EC+TVILC

IFELIU JLT. 33 0R. {IU GT. 6}IAGIT=0.0
GI=GIT+AGIT

TI=GI~ADJR-ES

W

CARPITAL GAIN TAX RATE = ONE HALF THE DRDINARY
INCOME TAX RATE

CPTY Y Y

CGFTR=FTIR/2.0
FIT=TI*CGFTR
FIRC=FTR*100.0
WRITE{G 6 3ESFCs TVICC, ADJB,TI.FTRC
f PDRMAYI1HG;14X9‘CALCULATEON NF FEDERAL INCOME TAX:!
1/7715X, PSALE EXPENSESS® y21X o8 8, FT.2,2X,PER ACREY S/
21X PORIGINAL BASIST*, 20X, 8%, FTe2:2Xs TPER ALRE®/
F1ISXGYPCAPTTALTIZEN CARRYING CHARGES 2 ¥ 46X %47 27 T.242%y
GiPER AQRES FLDR g ¥ o o o o o o e i e 7 e e fy
G m e e E/IORPADJUSTED BASIS 220X %% ,FT.2,
HE2Xy PPER AURE Y/ /IBX, P TAXARLE INCOMEI® s20X,98%,FT7.2,
T2A"PER ACRE*/1SX,*DRDINARY INCOME TAX RATE =14,
BFS.1.7%%3
TFITIIT+9,.11
T WRITEL 6, 8)
8 FORMAT{1HO,15X,* LANDCWNER INCURRED A 1LOSS* /7Y
GOt 13
9 WRITE(6,103
10 FORMAT{LHO 15X "LANDOWNER INCURR ED MEITH%P LOSS ¥,
LYNOR GAIN'//)
GO To 13
11 WRITELG6,123F 1Y
12 FORMATIIHO, 14X, INCOME TAX {CAPITAL GAIN %,
LTTREATMENT )37 yF b, 2920 PPER ACRE‘E’?
13 RETURN
END
SUBROUTINE PNWO
DIMENSTON DRIBC),ADRIBOI,ROT{25), FAT{BOYVNIL2Z25),
IPNW{BOY,CVIBOY
COMMON FPL{24,5) FNS{24,61,ROTA{25),BA(25]),8F(251},
ITY (25324 AVIZ25:, 24, TYA{Z5:243, TSTP{B).,AGEI( 10}, |
ZVITULDI S AGEFECUS0Y o VIEC{S0) LAGFCC {10, VICCI10),
FAYA(P25,243 15T ST ITUNITANOPATR ,TR,TREES+AQRO
ASTP s STPAGCITAGIT VAT VAL, VL JES, FC NTTNIEC,NICT,
SFTR Gy FITeX s Pyl yBFAIe [ULNROT, JKNy JK,VCF{2),PLH, CAP,
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9

i

r

C

r
1
2
3
&
5
&
7
8

C

C

¢

10

il
12
i3
14

6ESTPLLSTPAL

SURRQOUTINE PNW( DETERMINFS THE VALUE OF THF
DESIRED DECTSIUN-MAKING CPITERIA

CALCULATION OF NET INCOMF IN THE YEAR DOF HARVEST

WRETTEIS,1)

FORMAT{IOX,®1V.e NET INCOME IN YEAR TF HARVESTY//)

VEIT=0.00 ' _

IFINIT] .FQ. OIGD TO 3

P2 i=1.NII

IFTAGETI(T) JNEF. PLHIGO TO 2

VEIT=VYRITHVII(T)

CONTINUE

YMR=GIT+AGITHVATVFIT

VETEL=0,00

VEICC=0 .30

FFINTEC EQs DIGD TO 5

DGO 4 [=1,NIEC

IF{AGEFECIT) NE. PLHIGOD TO 4

YEFIFL=VFIFC#IVIEC{TI®{ ], 0~FTR})

CONTINUGE

IFINICC EQ. QGO 7O 7

DO A I=1NICC

IFLAGECCLEY NE. PLHIGDO TO 6

YFICO=YFRICC+VICCETD)

CONTINUE '

VMNC=FS+FITH+{VACH{ 1 ., O~FTRIIHVFIECHVFILC
YNTLL I=VNR-VYNC
WERITEL 6, BIVNR YNC, VNI {L)

FORMATIISX , *TOTAL INCOME:I®? 422X 5%, FT.242X,
19PER ACRE® J/19 X, FTOTAL EXPENSEST 20X %8, FT.2,2%,
ZPPER ACRE®//ISXK,INET INLOMEL? 324X, ¥8% (F7,2,2X,
IIPER OACREC /)

STARTING POINT OF THE ECONOMIC AMALYSIS

WRITELS .9} '

FORMATILLX %V, ECONOMIC ANALYSIS®/)

[FIVL .GT. GIGD TO 11

HRITE{&,10)

FORMAT( 28X, SVALUE OF LAND NDT CONSIDERED EN ANALYSIS'//)
GO TN 13

WPiTE{6,121%

FORMAT{ 23X,  VALUE OF LAND INCLUDED IN ANALYSIS®'//)
WRITF{A, 14}

FORMAT (19K " DISCOUNT® (33X *DISCOUNTED? 32X,
ITDISCOUNTED? 42Xy YPRESENT /21X, *RATE? 6 X, P INCOMES? ,
COXsPCOSTS® o4 X *NET WCORTH® S
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Y™ Y T T

L

N TE !

VY

YOIy Y Ty

16
17

e

19
a0

21

22

DETERMINATION OF THE INTEREST RATE

NZ2=80

NR{Y)I==-0.005

DO 49 [1=N1gN2
TFINT EQ. 2IDR{ILS
FEiNT JFQ. 3IDR{III}
pne=neiitl '

DRITI-13+0.005
{DR{II-L)+DR{I1-211/2.0

A

DISCOUNT TNCOMES
INTERMENDTATE INCCMES

IFTINDP LTe 33 W0OR. (NROT oEQ. 13160 TO 16
ROT (LY =PLH

G0N 17

ROT{LI=ROTA{L)

TPYIT=0.00

TFINTT LFQ. OGO TG 22

ne 2: I=1¢NIT

GL 1D (20,18,19),NCP

IFLAGEI(TY LGT. ROTALLIIGG TO 21

G0 TN 20

IFLAGFTIITY o GT, ROTILIIGO TO 21

TF{PDR LEQ. OIPYIT=VII{I}%{1.0-FTR}

IF{PDR oGT. OIPVIT={VIT{T{ .0-FTR}II/{1.04DR{TT})
PH#AGERL 1} ' -
TPYII=TPVII+PVYT]

CONT INUF

ANMUAL INCOMES

IE(ODR EQ. OIPVAI=IVATI®{1.0~FTR) }*ROTI{L}

TF{PDR LGT. OJPVAI={VAI®{1.0-FTR))I*{{{1.04DR{IT1))
IH#P0TI{L J-1.0374DRITEIR( L. O0+DR{ T} I**ROTILI )}
FINAL INCOME

TCI=GIT+AGIT

PYTGI=TGL/ (L 04DR{ T I**ROT(L}
PYI=TPYII+PVAL4PVTGT

NESCOUNT COSTS

INTERMEDIATE COSTS

TPYIEC=0.00
TFINIED LEQ. 03IGD 7O 27
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e em, e e e . s s . e e . e it e At e e e o — e s

Y Oy

f]

Ty

YTy

laNeRe

3

28

29
30

31

ot

D0 26 1=14NIED

G oTo §?5,23 243y NOP

TFCAGEECITY GT. ROYAILYIGD TO 26
GO TO 2%

ITIAGERECITY 67. ROTILIIGD TO 26
PYIEL= {V{FCQI)*{I 2O0-FTR}II/ 1. O*DR(EI)!**AGFVCII!
TPYIEC=TPVIEC+PVIED

CONTINUE

TPYICC=0.00

IFINICT <EQ. D3IGO 10O 32

00 31 I=1.NICC

GOOTH (30:284,29F4NCP

IFTAGECCH{T ] 67, ROTALLIIGO TG 31

GO T A0

TFIAGELCIT) oGT. ROTILIIGD TO 31
PYICC=VICCIII/11.04DR{TT})**AGECCI(I)
TEVICC=TPVICL+PVICLC -

CONT INUE

ANNUAL COSTS

TF{PDR EQe OIPVACL=VACK{ 1. 0~-FTRI®ROTIL)

[FIPDR GT. O)PVAC={VACHI L O~-FTRIIF{{{1.0+DRETT)}
FAROTILI-1 .0 /{DRUTTIF{ L. O+DR{TI IXRPROTILI I}

VALUE OF LAND

IF{POR LEQ. QIPVVL=0.00
(20" 6T, OPYVL=VLARI-FTRI®{{1, O+B?¥II§)**RQT(L)

E=laB3 /{1 C+DRITTIIRERAOTILY

35

36

INCOME TAX

IFI{PDR EQ. 0)GO TO 33
PYIT=FIT/01.0#DRIT I3 IX%ROTIL)
GG 70 34

PVIT=F{T

SALE FXPENMSES

CPYES=ESA{lO0«+DR{TT} JHFROTIL)

IF(NOP .FQ. 3160 TO 35 |
PVC=TPVIEC+TPVICC+PYAC+PVET+PVES +EC+PYVL
6N TN 36

Y= TPV?FC#TPVICG%@VAC%?V!?éPVES@pVVL+fA?

PRESENT NET WORTH

PNWITTII=PVI-PV(
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e T e e W PR TR T P T AT o AU = ST TS PN S . . ] A A $a P .t e . - W, T T I D DD il b . o e ot S S T S i e T

[ I

sEFeTealeNaNeRe e nie

37
38

39

40
41

4

43

44
45

46

47

48
49

50

FOUIVALENT ANNUAL TNCOME

FRANL L EQe 3iG0 TO 44

TFIPDR LEQe OQJEATLET }=PNWITI}/RCTL{L}

IF(PDR GTe OJEAILTTI=(PNWITTII®{ 1. 0¢DR{ITIIFXROT{L )
I#{DOR{ITI/T (Ll 04#DRITTIIF*ROTILI-1.011

CAPITALIZED VALUE OF THE EQUIVALENT ANNUAL IKCOME

TE{PDR GT, QYCVETT I =BATLTITI}/DR{ITTL)

IFLIT FD. BOIGCO TO 40

MAwm] i1

IFLED FQ. 2160 YO 37

IF{PNHITY}150,40042

TFIPNWITINIZB:40.42

WRITF{ G, 43 50RETT I, PVIZPVCPNWIEL)

WRITE(SHy3G} _

FORMATIIHOD,, 20X *PRESENT VALUE OF COSTS ¢,
LPTS GREATER®/27X, " THAN PRESENT VALUE OF INCOMES?Y)
GN T B

WPTTREIG 4L IDRTIELI s PVIPYLPNW{IT}
FORMATILIOXTIRR =% 4 F 643X FBa246XFBa2p3XFB.2)
TFEINL EQ. 2} AND. INOP LT. 31IADRIIII=DRIILY
G TN 51 o
WRITE(O.,430RITII,PVIZPVC,PNWI{ITIT)

FORMATLZ0X oFh,4:3XsFRa2+4XeFBs2:3X,F8:2)

GOT 48

ITFIPNWITIN)&S, 404547

JFI{IT FQa. 111 AND. {Nl .EQ. 333G0D 70 40
IFIPNW{TI-1} .67 D.O00IGD TO 49
DRETI-EI=DR{ITI~2)

GO T3 49

IF{0T] EQ. 11} AND, (Nl FQ. 33350 TO 40
IF{PNWITEI-13 LLT. 00060 TO 49

G T 46

IFTINDL oEQs 21 JAND., {NOP LV BIVADRETIII=DR(ITI
COMTINUE :

RISECTION METHOD FUR MORE ACCURATELY DETERMINING
RATE OF RETURN AS DEVELOPED BY CAPPELLE;D«E ..
1969, A COMPUTER PROGRAM FOR EVALUATING FORESTRY
OPPORTUNITIES UNDER THREE THNVESTMENT CRITERIA.
PACTFIC NIRTHWEST FOREST AND RANGE EXPERIMENT
STATION. FPNW - 78,

REDEFINITION OF THE INTEREST RATE PARAMETFERS
FOR THE BISELTION PROCEDURE

DR{II=DRI{IL}
DRIZ¥=DR{TI-1}
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N1=3
NZ=11
GnoTa 1%

51 IF(NGP LE£0. 336D TO 89
DRA=DRITI} '

AEAT={PNW{IT)*{10+DR{ITII**ROTILIIK{DRITT)}/
T e OFDROT I IR OT {11 -1.01})
ACY=AEAL/DRITT}
IF(VL Fds OIWRITE{G6,:52)
92 FORMAT(IHO .1 BX, 'DISCCUNT'32X¢’FQU[VALENT',ZX,
LPCAPITALIZED /21X *RATE ® 43X, * ANNUAL INCOME®,
23X TVALUE® )
TFIVL .6T. O)WRITE(S,57])
52 FORMAT{IHO 18X, *DISCOUNT® ; 2X s "EQUIVALENTT /21 X,
TPRATHE® W 3XPANNUAL INCOME® )
D0 58 [11=2,NA
IFLADRITITY €0 OIWRITE{S54JADRITITILEAT{(TILT)
54 FORMATIZOXsFbo443XeFB.21)
TFEIVE EDe O} AND. {(ADR{ITIT)} EQ. O)IWRITELE.55)
88 FURMAT {1H4 42 mmmmmmmm £}
IF{VL EQ. 01GQ TO 57
TFIADRITITI ) oGT.o OIWRITE(EySOJADRETIT)(EATLETT)
6 FORMATIZO0X s FbH493XFBaZ)
GO T 58
57 IF{ADR{TING
ICVITTT}
58 COMTINUE
SR {IVL WEGe 0} LAND, INOP LT. 3TiWRITE(6,41)
1DRA, AEA T, ACY ' :

%]

W0Te OIWRITEL6,433ADR{ TET),EAT(LIT,

FRFIVL WGT. QIWRITF{6,41I0RA, AEAT
59 HETURN

END
'S
C THE NEXT CARD 15 THE STARY OF DATA DFCK ONE
C
De T&4TQ -9.48111 0.38508 ~03:0116% 0.008632
768535 -5.,561891 0.36235 -0.01307 0.00671
1.41301 ~11.19215 C,42667 ~-03.01510 0.006867
0. 73019 -11.22644 [.42333 ~-0.01394 0,00628
265254 -11.38212 0.43070 ~0.01533 0.006866
1404643 -13.87T138 0.47500 ~C 01765 0. 00630
3.61623 -54,.6895% 1.20010 ~0.13601 0.00169
003496 0.83645
-1« 353492 0.B84192
0.00095% N.B4413
~1. 97211 0. R4486
~(1. 13773 0.85035
-0 17400 {0 ,RBHE9
248451 ~5.45086 (0.79954 31.00946 0.00886
1.2195%% ~T.02899 (,34034 0. 00419 0,00877
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2e 37288
1.17817
0.,90223
256915
1.37009
1. 06538
2e5444T7
i.36893
L1.074%2
~0, BHHES
1.09894&
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J.65136
-0, 15109
~Zs11416
-0.19531
~2a 16224
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~11.6570G3
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-14,17658&
~13.845683
~9.8384%
~10.65329
~12,.,83394
~-11.91054
~12.73563
~15. 20935
~44.05023
0. 89579
(1. 89306
0.90473
0.90306
0.93793
0.94709
~7.19583
~G. 2576
~8.23404
~10.22765
~10.19236
~12.22892
~13.19926
~14.12292
~14.78118
~15.59714
-16.5%751
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0. 31876
Ja35466
s31881
(. 40684
0.4364%0
040689
Co&B136
0. 48683
0.45142
021349
0238675
0. 28454
0. 25910
0.28245
0. 336468
0. 86790

0. 16497
. 22006
0. 18782

C.23060

0.18813
0.27149
0. 29240
0.27178
D.32578
0. 342465
0.32603

0. 00706
0.00213
0.006720
-0.01395
~0.01564
-0.01385
~0.,01645
-0.01823
~0.01635
0.84393
0.82303
0,80858
0. 83009
0.80904
0. 79787
1.00569

0.93605
Us 89634
0.91938
0. 88892
0,9209%
C.B1208
0,80660
O Bl34%
0.79943
0. 79664
0.80073

000@884
0.00871
3008864
0.00672

0.00662

0.00655
0.00653
0. 00616
0. 00637
000159
0.00195
0. 00234
0. 00197
0.00232
0.00268
0.00758

0.0017%
J.0G212
0.00191
3. 00218
0.00184
0.00224
0.00250
d., 00218
0.00262
0. 00273
0.00257

0.45212

0.43976
0-43485
Dab4522
0., 43500
043201

" 0.46452

0.45562
0. 46069
0.,453%99
G.45978
0.43596
0.43417
0.43518
0.43238
0.43188
0.43162
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