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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 landowners. 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 using the study results 

to develop economic data for their specific situations, should contact 

the Extension Forestry Project Leader, Virginia Polytechnic Institute 

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

Emmett F. Thompson, Robert C. Mantie, 
1 

Alfred D. Sullivan, and Harold E. Burkhart 

INTRODUCTION 

Recent studies (e.g. Southern Forest Resource Analysis Committee, 
1969; U. S. Forest 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 
per cent excess of pine cut over pine growtho 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 restore 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 production 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 million 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). Lobl.olly pine accounts for over 90 per cent of the approxi
mately 85 thousand acres artificially regenerated in Virginia each 
year (Shores, 1970). In addition, new information on the physical 
yields of natural stands of loblolly pine and loblolly pine plantations 
in 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
teristics of speed, data storage capacity, and accuracy make modern 
day computers extremely helpful in providing pertinent decision·-making 

1 
The authoxs are respectively: Professor 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 Associate Professor 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
pectl.vely: Professor and Assistant Professor, Div. of Forestry and 
Wildlife Resources, Virginia Polytechnic Institute and State University. 
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information. Thus, it was considered appropriate to develop an 
investment model capable of being analyzed on a computer. This 
would provide a model with sufficient flexibility to 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 Eis 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 value 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 
0 ..:..vcu .i.utci.c.-,t Late. Present net worth is a measure of the contri
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. 

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 to 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 
most important is that all incomes, intermediate and final, can be 
reinvested at the internal rate of return. If this is not the case, 
difficulties will arise. Marty (1970) has suggested a composite rate 
of return to avoid the difficulties. 
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Equivalent Annual Income 

When alternative investment opportunities have unequal lives, 
they cannot be compared solely on their present net worths, The 
lives must somehow be equalized. If it can be assumed that each 
alternative will perpetually duplicate itself, infinity becomes the 
common life, The present net worth of any cash flow can be converted 
to an equivalent annual income (EAI). 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 
rate of interest. 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 investor's objectives and economic situation. 
Each of the above criteria has certain advantages which make it 
especially suited to specific situations. But, when used out of 
context, each of the criteria can lead to poor decisions. 

Present net worth is a flexible criterion in that any coAt/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 ec.onom.ic 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 interes·ted :i.n the rate of value growth, or 
yield 1 of an investment, the internal rate o.f return is the proper 
criterion. The IRR is probably most useful. for deciding between 
alternative projects in terms of capital efficiency. 



4 

Equivalent annual 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 annual income, the assumption becomes less important as 
the length of the individual investment period.increases. 

Because the various criteria may lead to different decisions, 
it is important that the. investor match his objectives and economic 
situation to the criteria~ Unless the investor is certain that one 
of the otl'ier 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 
reinvestment opportunities, or if the decision is between mutually 
exclusive opportunities, it is better to rely on present net worth 
than to risk an incorrect decision because the assumptions under
lying the other criteria were not satisfied. 

US ING THE MODEL 

The model consists of a computer program which calculates 
present net worth, internal rate of return, equivalent annual 
income, and/or capitalized value of annual income for specified 
loblolly pine investment opportunities. Physical yield equations 
for both old-field loblolly 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 most recent research data available on loblolly 
pine yield 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 options or program classifications are used to distinguish 
alternative investment opportunities. The first two are very similar, 
differing only by the number of rotations considered. The third 
represents a totally different situation. 

Option I deals with the pre-investment 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 
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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 bet.ween 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 rate, 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 zero. 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 value 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, etc.) printed for 
each rotation age tried. 

Option III 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 to grow. 

The relevant costs in this case include the value 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 is given in Burkhart, et al. (1972a) 
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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 
yields for the geographical areas sampled and for the range of 
observed data. Data for plantation yields were collected from 
sample plots located in loblolly pine plantations of the Virginia 
Piedmont and Coastal Plain and the Coastal Plain of Maryland, 
Delaware, and North Carolina. Data for natural stands were collected 
from sample plots located in the Virginia Piedmont 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 53 to 92, and in basal area from 
35 to 217 square feet per acre (Burkhart, et al., 1972b:3). 

If the yield equations are used for stands having physical 
characteristics falling outside the range of observed 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 validity 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 1-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 
(outside 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). 
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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. Pulpwood 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-inch dbh class), plus the trees above the 
threshold diameter for sawtimber but not qualifying due to 
form or quality, plus the pulpwood volume in the tops of 
those trees utilized for sawtimber. 

Proper use of the yield equations requires knowing the assumptions 
upon which they are based and their input data requirements. For best 
results, the yield estimates for plantations should 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 
inde.x age of 25 years. The following conversion factor can be used 
to make the change: 

SI __ = l,Jl(Sl __ ) 
)U L) 

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 
basal area in loblolly pine, this study assumed that all stands are 
stocked only with loblolly pine. 

Site index, current age, and current basal area per acre are 
needed to estimate yields 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 be increased or decreased by a specific percentage of the 
original yield calculated. 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. 
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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 considered 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 of occurrence. The most common 
categories are one-time~ periodic, 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. 

Federal Income Taxation 

If a forest landowner 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 consideration 
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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 various methods must be care
fully weighed before one method is 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 Cos ts 

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 their absolute form, while the 
expensed costs are reduced to effective costs before being dis
counted. Calculations involving annual and periodic incomes and 
annual costs are also reduced to their ettective values before 
being 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 dollars. 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 dollars 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 convenience, annual costs may be broken into two main 
categories: management costs and property taxes~ Management costs 
are those annual costs in.curred 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. Prope.rty 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 
opportunity 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 consider 
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 ties to their land and have a very 
rigid idea as to its uses, such an approach is not entirely irrational. 

"T'h"" nppnrt- 11 ni ry cost of land can be expressed. as the loss of 
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. 

If the annual income from an alternative use were to_be_realized 
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: 

where 
oc 
VL 

oc = ~(--'--V""L),_(=l'----~F~T=R'"--)--'-(-'-'(l'---+~i,_) r_-~1) 
(1 + i)r 

Present value of the opportunity cost 
= Total value of land 

FTR = Federal ordinary income tax rate 
-r Length of planning horizon or rotation 
i = 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. ( (1 + i) r - 1) Opportunity cost represents the "charge" 
for using the land. "(l+i)r" is used to calculate the 
future value of the land which includes both land value 
and accumulated interest. The 11-1" is necessary to remove 
the value of the land leaving only the interest charged. 
This part of the formula rests upon the assumption that 
the value of the land will remain constant over time. 

3. The (1 + ')r Expression · th d · t b · k in e emomina or rings the 
value of the opportunity cost back to the present. 

Input Variables 

Each investment situation is unique in certain respects but many 
of the input variables specified by the landowner ar.e required by all 
three options. Variables common to all the options include: 

Physical Variables 

Site index (base age 50 years) 
Desired units of measure for physical yields 
Rotation lengths to be evaluated 
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 value 

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, if any (dollars per acre) 
Current age of stand 
Current stocking (basal area per acre) 

RESULTS AVAILABLE FOR LANDOWNERS 

The results of this study will enable an analyst to investigate 
various forest investment opportunities 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. 

Output 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 numbers 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 yield with the volume change factor. This factor either in
creases or decreases the]!l.eld 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 econom:tc analyses are based on the modified yields. 

The relevant yield in the analysis of an existing stand is the 
increase in volume over and above 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 interpretation of the decision-making criteria, 
all economic input 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 calculating 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 O 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 
is 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 equivalent annual income nor the capitalized 
value are calculated for situations involving existing stands. 

Uses and Limitations of the Computer Program 

The most important step in any forest investment analys:i.s is 
the determination of the investor's economic and land-use objec
tives. Once these 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 to a loblolly pine plantation. 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 potential 
(site index) of his land. The yield equations incorporated in 
the program will calculate the potential loblolly pine yield of the 
plantation at the desired rotation age for that site index but it 
is left to the descretion of the landowner to estimate the income 
and cost streams which he feels are relevant to his situation. 



14 

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 sawUmber and pulpwood 
harvest. 

To determine the economic potential of the plantation, the 
landowner may weigh his alternatives according to several economic 
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 return 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 were interested in determining 
the optimum economic 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 decision 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 rotation age, the landowner should investigate 
a series of rotation lengths to determine the age at which the 
chosen decision-making criterion is maximized. 

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

Intermediate Income In Year 20 $ 5.00 Per Acre 

III. Cost Schedule 

Value of Land: 

Establishment Cost: 

Annual Cost: 

$ 100.00 Per Acre 

$ 40.00 Per Acre 

$ 1.50 Per Acre 

Intermediate Costs to be Expensed For Tax Purposes: 
Intermediate Costs In Year: 10 $ 3.00 Per Acre 
Intermediate Costs In Year: 15 $ 5.00 Per Acre 

Intermediate Costs to be Capitalized For Tax Purposes: 
Intermediate Costs in Year: 

Calculation of Federal Income 

Sale Expenses: 

Original Basis: 
Capitalized Carrying Charges: 

Adjusted Basis: 

Taxable Income: 

7 

Tax: 

$ 4.00 Per Acre 

$ 1.00 Per Acre 

$ 40.00 Per Acre 
$ 4.00 Per Acre 

$ 44.00 Per Acre 

Ordinary Income Tax Rate= 20,0% 

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

IV. Net Income in Year of Harvest 

Total Income: 
Total Expenses: 
Net Income: 

V, Economic Analysis 

$ 497.55 Per Acre 
$ 47.25 Per Acre 
$ 450.29 Per Acre 

Value of Land Included in Analysis 

Discount 
Rate 

0.0 
0.0050 

Discounted 
Incomes 

539.55 
1,78,59 

Discounted 
Costs 

126.45 
128.02 

Present 
Net Worth 

413.09 
350.57 



Table 1, (continued) 

Discount 
Rate 

0 .0100 
0.0150 
0.0200 
0.0250 
0.0300 
0.0350 
0.0400 
0.0450 
0.0500 
0,0550 
0.0600 

IRR= 0,0614 

Discount 
Rate 

o.o 
0.0050 
0.0100 
0 .0150 
0.0200 
0.0250 
0.0300 
0.0350 
0.0400 
0. 0450 
0.0500 
0,0550 
0.0600 

IRR= 0.0614 

Discounted 
Incomes 

424,93 
377. 66 
335.98 
299.22 
266. 75 
238.07 
212. 71 
190.27 
170.40 
152. 78 
137 .16 
133.07 

Equivalent 
Annual Income 

16.52 
14.95 
13.42 
11.94 
10.49 

9.09 
7. 72 
6.40 
5.11 
3.86 
2.64 
1.46 
0.32 

-0.00 
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Discounted 
Costs 

129.31 
130. 34 
131.16 
131. 80 
132.29 
132.65 
132.90 
133.05 
133.13 
133 .14 
133 .10 
133. 08 

Present 
Net Worth 

295.63 
247.32 
204.82 
167.41 
134.46 
105.42 

79.81 
57.22 
37.27 
19.64 

4.06 
-0.01 
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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= 15 
Rotation Lengths to be Evaluated: 15, 25, 
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= OB, To a 3 Inch Top Diameter (OB) 
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 

II. INCOME SCHEDULE 

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

Gross Income from Harvest at Age 
Sawtimber: 
Pulpwood: 

15: 
$ 
$ 

Calculation of Federal Income Tax: 

Sale Expenses: $ 

Original Basis: $ 
Capitalized Carrying Charges: $ 

45.30 Per Acre 
159.31 Per Acre 

1.00 Per Acre 

40.00 Per Acre 
0.00 Per Acre 

-------------------------------------------
Adjusted Basis: $ 40.00 Per Acre 

Taxable Income: $ 162.60 Per Acre 
Ordinary Income Tax Rate = 14.0% 

Income Tax (Capital Gain Treatment):$ 11. 45 Per Acre 
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Table 2. (continued) 

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 

I. Physical Yield 

Volume Change Factor Equals 1.000 

Additional Yield if Harvested at Age 25: 

Utilization Standard= OB, 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 Foot 

II. 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 
Sawtimber: 
Pulpwood: 

Annual Income: 

III. Cost Schedule 

Value of Land: 

Annual Cost: 

25: 
$ 530.49 Per Acre 
$ 27.95 Per Acre 

$ 0.00 Per Acre 

$ 100.00 Per Acre 

$ 2.50 Per Acre 

(Note: All Intermediate Incomes and Costs Are 
Based on the Present Point in Time and Not 

On The Time of Stand Establishment) 
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Table 2. (continued) 

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): 

IV. Net Income in Year of Harvest 

Total Income: 

Total Expenses: 

Net Income: 

V. Economic Analysis 

Value of Land Included in Analysis 

Discount Discounted Discounted 
Rate Incomes Costs 

o.o 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 395.89 273.90 
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 2 79 .19 
0.0650 297. 50 280.07 
0.0700 283.88 280.91 

IRR 0 .0711 281.08 281.08 

$ 1.00 Per Acre 

$ 40.00 Per Acre 
$ o.oo Per Acre 
----------
$ 40.00 Per Acre 

$ 517.44 Per Acre 

$ 36.22 Per Acre 

$ 558,44 Per Acre 

$ 39.37 Per Acre 

$ 519.07 Per Acre 

Present 
Net Worth 

295.12 
266.17 
238. 7 5 
212.80 
188.22 
164.94 
142.89 
121. 99 
102.18 

83.40 
65.58 
48.68 
32.65 
17.43 

2.98 
-0.00 
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Table 3. Example computer print-out for a natural stand of loblolly 
pine 

The Economics of Growing Loblolly Pine in Virginia 

Site Index (Base Age 50 Years) 80 

Single Or Multi-Rotation Analysis 
Of 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 (Sq. Ft. Per Acre) 

I. Physical Yield 

Volume Change Factor Equals 1.000 

Total Yield If Harvested at Age 15: 

Utilization Standard= OB, To a 3 Inch Top Diameter (OB) 
175.4 Bd.-Ft. Per Acre at $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= OB, To a 3 Inch Top Diameter (OB) 
131.5 Bd.-Ft. Per Acre at $40.00 Per Thousand Bd.-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 

II. Income Schedule 

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

Gross Income from Harvest At Age 15: 
Sawtimber: 
Pulpwood: 

Calculation of Federal Income Tax: 

Sale Expenses: 

$ 5.26 Per Acre 
$ 68.46 Per Acre 

$ 1.00 Per Acre 
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Table 3. (continued) 

Original Basis: $ 0.00 Per Acre 
Capitalized 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 
Of An Existing Stand 

Rotation Length= 
Planning Horizon= 

20 Years 
5 Years 

Stand Type= Natural Stand 
Current Stand Age= 15 
Current Basal Area= 120 (Sq. Ft. Per Acre) 
Basal Area at Rotation Age= 150 (Sq. Ft. Per Acre) 

I. Physical Yield 

Volume Change Factor Equals 1.000 

Additional Yield if Harvested at Age 20: 

Utilization Standard= OB, to a 3 Inch Top Diameter (OB) 
1191.5 Bd.-Ft. 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$ 0.09 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 (OB) 
893.7 Bd.-Ft. 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 

II. Income Schedule 

Current Stumpage Price: 
$40.00 Per Thousand Bd,-Ft. 
$ 5.00 Per Standard Cord 
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Table 3. (continued) 

Stumpage Price At Time of Harvest: 
$60.00 Per Thousand Bd,-Ft. 
$ 8.00 Per Standard Cord 

Additional Gross Income If Harvested At Age 20: 
Sawtimber: $ 53.62 Per Acre 

65. 34 Per Acre Pulpwood: $ 

Annual Income: $ 2.00 Per Acre 

III. Cost Schedule 

Value of Land 

Annual Cost: 

$ 75.00 Per Acre 

$ 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 

Original Basis: 
Capitalized Carrying Charges: 

Adjusted Basis: 

Taxable Income: 
Ordinary Income Tax Rate= 14.0% 

Income Tax (Capital Gain Treatment): 

IV. Net Income in Year of Harvest 

Total Income: 

Total Expenses: 

Net Income: 

$ 1.00 Per Acre 

$ o.oo Per Acre 
$ 0.00 Per Acre 

---------
$ 0.00 Per Acre 

$ 117. 96 Per Acre 

$ 8. 26 Per Acre 

$ 120.96 Per Acre 

$ 10.12 Per Acre 

$ 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 40.28 
0.0050 124.50 88.58 35.92 
0. 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 
0.0400 105.43 96.65 8.79 
0.0450 103.01 97.67 5.34 
0.0500 100.65 98.66 1.99 

IRR= 0.0530 99.26 99.25 o.oo 
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Appendix B. Data deck one preparation 

Card 

1 

2 

24 

Symbol 

(FPL(l, L) 

(FPL(J,L) 

(FPL(J,L) 

Format Columns 

Fl0.5 1-10,11-20, ... 

Fl0.5 1-10, 11-20, ..• 

Fl0,5 1-10, 11-20, .•. 

Meaning 

Coefficients for 
plantation yield 
equations 

(J = 1,24; L 1,5) 

-----------------------------------------------------------------------
Cards 1-24 contain coefficients for plantation yield equations. The 
equations are given in the publication: Burkhart, Harold E., et al. 
1972. Yields of Old-Field Loblolly Pine Plantations. Pub. FWS-3-72, 
Div. of Forestry and Wildlife Resources, VPI & SU, Blacksburg, Va. 
The units of measure, by card, are: 

*/ *I Card Unit of Measure- Card Unit of Measure-

1 Cords (OB) 3" Top 13 Add. Cu. Ft. (IB) 4" Top 
2 Cu. Ft. (OB) 3" Top 14 Guo Ft. (OB) Total Stem 
3 Green Wt. (OB) 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. (OB) 4" Top 18 Dry Wt. (IB) Total Stem 
7 Bd. Ft. (IB) 6" Top 19 Cu. Ft. (IB) 3" Top 
8 Add. Cu. Ft. (OB) 3" Top 20 Green Wt. (IB) 3" Top 
9 Add. Cords (OB) 3" Top 21 Dry Wt. (IB) 3" Top 

10 Add. Cu. Ft. (OB) 4" Top 22 Cu. Ft. (IB) 4" Top 
11 Add. Cu. Ft. (OB) 4" Top 23 Green Wt. (IB) 4" Top 
12 Add. Cu, Ft. (IB) 3" Top 24 Dry Wt. (IB) 4" Top 

------------------------------------------------------------------------!'_I 
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. 



29 

Appendix B. (continued) 
-·--·--

Card Symbol Format Columns Meaning 

25 FNS(J,L) Fl0.5 1-10,11-20, ... Coefficients for 
natural stand 
yield equations 
(J = 1, 24; L = 1,6) 

26 FNS(J,1) Fl0.5 1-10, 11-20, ... 

48 FNS (J ,L) Fl0.5 1-10,11-20, ..• 

--------------------------------------------------------------·------·----

Cards 25-48 contain coefficients for natural 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, VPI & SU, 
Blacksburg, Va. The units of measure, by card, are: 

Card -- i - -., * I Un t ot heasure~~ Card Urdt 
*I of Measure.--

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Cords (OB) 3" Top 
Cu. Ft. (OB) 3" Top 
Green Wt. (OB) 4" Top 
Cords (OB) 4" Top 
Cu. Ft. (OB) 4" Top 
Green Wt. (OB) 4" Top 
Bd. Ft. (IB) 6" Top 
Add. Cu. Ft. (OB) 3" Top 
Add. Cords (OB) 3" Top 
Add. Cu. Ft. (OB) 4" Top 
Add. Cords (OB) 4" Top 
Add. Cu. Ft. (IB) 3" Top 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Add. Cu. Ft. (IB) 4" Top 
Cu. Ft. (OB) Total Stem 
Green Wt. (OB) Total Stem 
Cu, Ft. (IB) Total Stem 
Green Wt. (IB) Total Stem 
Dry Wt. (IB) Total Stem 
Cu. Ft. (IB) 3" Top 
Green Wt. (IB) 3" Top 
Dry Wt. (IB) 3" Top 
Cu. Ft. (IB) 4" Top 
Green Wt. (IB) 4" Top 
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 C. Data deck two preparation 

Card 

1 

Symbol 

MROT 

Format 

IlO 

Columns 

1-10 

Meaning 

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 

2 

2 

2 

2 

2 

3 

4 

IST 

ISI 

NROT 

NOP 

IUNIT(I) 

VCF(JK) 

ROTA(L) 

TR 

IlO 

IlO 

IlO 

IlO 

no 

Fl0.3 

25F3.0 

FlO,O 

1-10 

11-20 

21-30 

31-40 

41-50 
51-60 
61-70 

71-80 

Stand type: 
Plantation = 1 
Natural stand= 2 

Site index, 50 year base 

Number of rotation lengths 
to be evaluated: 

Maximum= 25 

Investment option desired: 
Single rotation, 

µreinvestment analysis 
= 1 

Multi-rotation, 
preinvestment analysis 
= 2 

Single or multi-rotation 
investment analysis 
of existing stand = 3 

Unit of measurey 
maximum of 3 groups 
possible, groups 1,2,3, 

or 4 must be included 
(see Appendix D) 

Volume change factor 

1-3,4-6, .•• Rotatl.on lengths to be 
evaluated: 

1-10 

Maximum= 25 

Initial number of trees 
per acre (plantation only) 
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Appendix C. (continued) 

Card Symbol Format Columns Meaning 

4 AIR FlO.O 11-20 Current number of trees 
per acre (plantation only) 

4 STP Fl0.2 21-30 Estimated future stumpage 
price, dollars per cord 
(plantation) 

4 STPA Fl0.2 31-40 Estimated future stumpage 
price, dollars per MBF 
(plantation) 

4 STPl Fl0.2 41-50 Current stumpage price, 
dollars per cord 
(plantation) 

4 STPAl Fl0.2 51-60 Current stumpage price, 
dollars per MBF 
(plantation) 

5 AO FlO.O 1-10 Current age of natural 
stand 

5 BO FlO.O 11-20 Current basal area of 
natural stand :i square 
feet per acre 

5 STP Fl0.2 21-30 Estimated future stumpage 
price, dollars per cord 
(natural stand) 

5 STPA Fl0.2 31-40 Estimated future stumpage 
price, dollars per MBF 
(natural stand) 

5 STPl Fl0.2 41-50 Current stumpage price, 
dollars per cord 
(natural. stand) 

5 STPAl Fl0.2 51-60 Current stumpage price, 
dollars per MBF 
(natural stand) 

6 NII no 1-10 Number of intermediate 
incomes: 

Maximum= 10 
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Appendix C. (continued) 

Card Symbol Format Columns Meaning 

6 NIEC Il.O 11-20 Number of expensed inter-
mediate costs: 

Maximum= 50 

6 NICC IlO 21-30 Number of capitalized 
intermediate costs: 

Maximum= 10 

6 VAI Fl0.2 31-40 Value of annual income, 
dollars per acre 

6 VAC Fl0.2 41-50 Value of annual cost, 
dollars per acre 

7 AGEI(I) FlO.O 1-10 Year intermediate income 
occurs 

7 VII(I) Fl0.2 11-20 Value of intermediate income, 
dollars per acre 

8 AGEEC(I) FlO.O 1-10 Year expensed intermediate 
cost occurs 

8 VIEC(I) Fl0.2 11-20 Value of expensed inter-
mediate. cost, dollars per 
acre 

9 AGECC(I) FlO.O 1-10 Year capitalized inter-
mediate cost occurs 

9 VICC(I) Fl0.2 11-20 Value of capitalized 
intermediate cost, dollars 
per acre 

10 VL Fl0,2 1-10 Value of land, dollars per 
acre 

10 EC Fl0.2 11-20 Establishment cost or 
other tax basis, dollars 
per acre 

10 ES Fl0.2 21-30 Sales expense, dollars 
per acre 

10 FTR Fl0.4 31-40 Federal ordinary income 
tax rate 
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Appendix D. Units of measure; description and programming code 
numbers 

Unit of Utilization Top Diameter 
Measure Standard (inches) Code 

Units of measure used to calculate income from timber harvest 

Group 1 

Cds. Wood and bark 3 (OB) 
Cu. Ft. Wood and bark 3 (OB) 1 
Green Wt. Wood and bark 3 (OB) 

Gr~__l 

Cds. Wood and bark 4 (OB) 
Cu. Ft. Wood and bark 4 (OB) 2 
Green Wt. Wood and bark 4 (OB) 

Group 3 

BF Wood only 6 (IB) 
Cds. Wood and bark 3 (OB) 3 
Cu. Ft. Wood and bark 3 (OB) 

Group 4 

BF Wood only 6 (IB) 
Cds. Wood and bark 4 (OB) 4 
Cu. Ft. Wood and bark 4 (OB) 

Alternate units of measure not used in the calculation of income 

Group 5 

BF Wood only 6 (IB) 5 
Cu. Ft. Wood only 3 (OB) 

Gro~ 

BF Wood only 6 (IB) 6 
Cu. Ft. Wood only 4 (OB) 
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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 (OB) 7 
Dry Wt. Wood only 3 (OB) 

Group 8 

Cu, Ft. Wood only 4 (OB) 
Green Wt. Wood only 4 (OB) 8 
Dry Wt, Wood only 4 (OB) 

Gro~ 

Cu. Ft. Wood and bark Total Stem 9 
Green Wt. Wood and bark Total Stem 

_(;roup 10 

Cu. Ft. Wood only Total Stem 
Green Wt. Wood only Total Stem 10 
Dry Wt. Wood only Total Stem 
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APPENnrx E. snuRC[ DECK LISTING FOR LOBLOLLY PINE INVESTMENT 
l\N.ALYS!S PROGRA"l 

C 
C l\ PROGRI\M TO ANALYZE THF ECONOMIC WORTH OF 
C l07lDLLY PINE PRODUCTION OPPORTUNITIES AVAILABLE TO 
C rP!VATE FOREST LANDOWNERS IN THF COASTAL PLAIN 
C ANO PIFOMONT RFGIONS OF VIRGINIA 
C 
C THE MAIN PROGRAM READS INPUT DATA AND COORDINATES 
C THE CALLING OF SUBROUTINES 

C 

DIMENSION !UN!Tl3l ,DP(40),AORl47l,ROTl25l,FA!l47) 
COMMON FPL(24,5l,FNSIZ4,6l,ROTA(25l,B11(251,BF(?5l, 

lTYl25,241,AYl25,241,TYA(25,24l,ISTPl8l,AGEl!lOl, 
2 VI ! I l O) , AGEE CI 5 0 l , V l EC 15 0 ) , A GECC I l O l , V I CC I l O l , 
3 AY A ( 2 5 , ? 4 l , l ST , S I , I lJ NIT A , Nor, A TR , TR, TREES , AO, BO, 
4 S 1 P, ST PA, GIT , AG IT , VA I , VA C, V l , ES, EC, N I I , N IF C, N ICC, 
5FTR,FlT,X,P,L,BFA,J,IU,NROT,JKN,JK,VCF!2l,PLH,CAP, 
6STPl,STr>Al 

C REAn YIELD EQUATION COEFFICIENTS FOR PLANTATIONS 
C 

C 

nn 1 J=l ,24 
1 RFl1!)(5,2HFPUJ,Ll ,L=l,5l 
2 FOR"1ATl6Fl0,5) 

C RFAD Yl~LO EQUATION COFFFICIFNTS FOR NATURAL STANDS 
( 

or., J=l,24 
3 RFI\D!5,2l(FNS(J,ll,L=l,6! 

C 
C RfA• NUMRfR OF INVFSTMENT ALTERNATIVES 
C 

RFI\D{ 5,lt)MROT 
rw 31 K=l,MP.IJT 

C 
C REAO STANO AND ECONOMIC ANALYSIS PARAMFNTERS 
C 

4 

5 

r: 
C 
C 

6 
7 

C 
C 
C 
C 

PF AO l 5 , 4 I l ST, I S l , N ROT, NOP , ( I UN IT ( l l , I= 1, 3 l , V CF ( 2 ) 
FORMAJl7110,Fl0.31 
RE/\015,SllRIJTA!Ll,L=l,NROTJ 
Ff'RM/\T(25F3.0l 
GD HH6,81,!ST 

RFAD PLANTATION CHARACTFP!STICS AND STUMPAGE PPlCfS 

RfAOl5,7lTR,ATP 1 STP,STPA,STPl,STPA1 
EUR.''1/\T 12F10,0,4FI0,2 I 
Gfl Tn 9 

RFAD 1\l/\TlJf'Al ST/IMO CH/\P/\CTl?li !STICS /\ND 
SlUMPAGF PHICES 
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APPFNO!X E. (CONT!NUFDl 

-----------------------------------------------------------------
8 AFAD15,7)AO,BO,STP,STPA,STPl,STPAl 

C 
C READ INTER"'IEDIATE /IND ANNUAL INCOME AND 
C crsT SCHEDULES 
C 

C 
r: 
C 

r 

9 
10 

11 
l.2 
13 

l ,, 
15 

16 

READ(5,101Nll,NIEC,NICC,VAl,VAC 
FDRMATl3110,2Fl0.Z) 
l F ( N I l • E Q. 0 l GO TO 13 
on 11 !=1,Nll 
RF/\015,121AGElll),Vl!!ll 
FOR"'IATIFIO,J,FlO.?l 
lflNIEC .EQ. OIGO TO 15 
!HI 14 I= 1 , N ! EC 
R~/10(5,l?lAGEEC( !l,VTEC(l) 
IFIN!CC .EQ. OlGO TO 17 
DD 16 l=l,NICC 
PfA0(5, l2lAGECC( ll,VICCI ll 

RFAD LAND VALUE ANO FEDERAL INCOME TAX JNFOR~ITTON 

17 fHAD(5,18)VL,EC,fS,FTR 
18 FFPMATl3Fl0.2,Fl0 • 41 

L OFTERMIN[ IF VOLUME IS TO BF ALTERED 
C 

C 

VfFlll=l. 
IFIVCFI?) .FQ. OJJKN=l 
IF(VCFl21 .GT. O)JKN=2 

C DC ECONOMIC IIN/.\LYSIS FOR EACH ROTATION lE"lGTH 
r CHOSEN WITHIN AN INVFSTMENT AlTERNATIVF 
C 

!Jr' 30 L=l, NR.OT 
1,P I H ! 6, l 9 l ! SI 

19 FORMAfllH1 1 l4X,'THE ECONOMICS Of GROWING'• 
l'!rlRLOLLY PINE IN VIRG!N!A'///24X, 1 S!TF lNOEX', 
2' (BASE AGE 50 YF/IRS)',6X,!3////l 

WRlTEU,,20lK 
20 FORMATl15X,' MANAGEMENT Al TERNAT!VE', I5///) 

GD HHZI,23,251,NOP 
?l ;JRITEl6,22! 
2? FOR'1Af(l5X,' SINGLE ROTATION PRE-INVESTMFNT ', 

l' ANALYS! <;• //l 
Gfl H 1 27 

23 \.!P!TEI 6,241 
24 FOR'1ATl15X 1

1 MULTI-R•TAT! •N PRE-INVfSTMFNT ', 
l 'AN,HYS!S'//l 

GO TO 2 7 
25 WR!TEl6,26! 
26 FCPMAT(l5X,'SINGLE OP MULTI-ROTATION ANALYSIS'/ 
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I\DPfNDIX F. l(!JNTPJUEIJ) 

-------------------- -----------------------------------------------
115X 1 '0F AN EXISTING STANO'//) 

?7 Sl=!Sl 
(. 

(. MAKE VOLUM~ CHANGFS IF NfCFS~ARY 
C 

r: 

Df' 29 JK=l,JKN 
f)[l 28 J=l,3 
l UN lT A= !UN IT I J l 
CALL YI ELD 

?8 CALL O•JTPUT 
?9 CDciT !NUE 

CALL SIRS 
!Fl {\J'.JP .fQ. 3l .AND. (L .EQ. U )GO TC 30 
CALL PNWO 

30 CONTlNUJ:: 
31 CONTINUE 

RFTURN 
r:~m 

C FUNCTION CPL, FUNCTION CNS, AND SUBROUTINF 
C Y!FLD USE EQUATIONS AS DESCRIBED BY BURKHART, H.F. 
C R .r;. PARKER, M.R. STRUB, /\NO R.G. OOERWALD, l 972. 
C Y !ELOS OF OLD-FIELC lOfllOllY PINE Pl/lNT/\TTONS. 
C \/PIE.SU. f'UFILICAT!IJN FWS - 3 - 72, AND PY 
C BURKHART, H.E., R.C. PARKFR,AND R.G. ODERWALn. 1972. 
C YlFLDS FOP NATURAL STANDS CF lOBlOLLY PINF. 
C VP i &SU. PUBL !CATION FWS - 2 -· 77. 

C 

cllNCT!ClN CPLIX1,X2,X3,X4,X5l 
cu,1Mnr, FPI 124, 51,FNSl24, 6! ,POTAI 25l ,BA(25l ,BF! 2'5), 

t TY { :> S•, 2 41 , I\ Y { 2 5, ? 41. TV II I 25 , 2 4) , TS T PI 8 I , AG F I ( lO l , 
2 VI ! i lO l , AGEE CI 5 0 I , V ! EC I 5 0 I , I\ G FCC I l O l , VIC Cl 10 I , 
1AYAl25,241,IST,51 1 1UNITl,NOP,ATR,TR,TREES,AO,B •, 
4STP,STPl\,GIT,AGIT,VAl,VIC,VL,ES,FC,Nll,NIEC,NICC, 
5FT0 1 FIT,X,P,l 1 RFA,J,IU,NROT,JKN,JK,VCF(2l,PLH,CAP, 
6STP 1,STPAl 

C FUNCTION CPL CALCULATES STOCKING PFR ACRF AND 
C CONSTRUCTS THf FUNCTION FOR CALCULATING YIFLDS 
C FOR PLANTATIONS 
C 
C CMCULATION OF TREF HF!GHTS AT ROT/\TION AGf 
C 

1\1 TH=A!OGlO! Si l-5.86537*( 1.0/ROTA!U-0.02) 
Tfl=lO.O**lll.TH 
IF(NCP .LT. JlGO TO l 

C 
C WHFN NOP= 3: CAICULIITION Of ORIGINAL STOCKING 
C USING CURPENT STOCKING /\ND AGE 
C 
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/\P0 END!X F. !CDNT!NUfD) 

( 

r; 
C 
C 
C 
(' ,, 
r ,, 
C 
C 
C 
C 
C 
c. 

C 

M l R = -0 • 6 3 U 3 0 3 7 + 0 • l ,, 6 0 91 9 6 * II UJG 1 0 I RO TA I 1 l l + 
ll.20347729*ALOG10(ATR) 

TP.=10.0**AlTR 

CALCULATION OF STOCKING AT ROTATION AGE: 
PROBIT EQIJATION DEVELOPED BY J.D. LENHART IND 
J.L. CLUTTER (CUBfC-FOOT Y!FlD TABLES FOR 
OUJ-f!ElD lOBlOLlY P INF PLANT AT IONS YN THE 
Gf•RG!A PIEDMONT, GEORGIA FOREST RESEARCH 
cnuNCH REPORT NO. 22 - SERIES 3, MARCH, 19711 
TD DPEDICT PROPORTION OF THf ORIGINAL STOCKING 
STILL ALIVE AT ROTATION 1\GE. SUBIHJIJT!Nf NDTR IS 
US[D TO DFTERMINE THf VALUE (IF THE STANDAP!l 
NOP M Al VAR! A Bl f 'l.' sue H THAT 
PPnr1Ai3llITY !l < lP) = P. 

l PPDBIT=9.3745-0.67637*AlOGIOIROTAILIJ-0.96269* 
1A1 llGlO (Tl') 

X=PROF\I T-5.0 
CM.L NDH\ 
TRFF'S=TR*P 

C GFNERAL FORMULA FOR CALCULATING YIELDS 
C OF LCRLCtLY PIME PLANTATIONS 
C 

,. 
\,, 

C 
( 

C 
C 
C 

C 

CPL=Xl+X2*11.0/ROTAILll+X3*1TH/ROTAILIJ+X4*ITREES 
I.I 100 .o l +)(5 *ROT AU I~' AUJG l O I TR E FS ) 

RETURN 
ENO 
FUNCTION (NSIX1,X2,X3,X4,X5,X61 
C C ,11 MON FPL I 2 1, , 5 I , F NS I 2 4 , 6 I , ROT A 12 5 ) , BA ! 2 5 l , BF I 2 5 l , 

lTYl25,241,AYl?5,241,TYAl25,241,TSTPl81,AGEl(lOI, 
! V l 11 l O I , AGE F Ci 50 l , V ! EC I 5 0 l , A GECC I 10 I , VI CC I l OJ , 
3 A YA I ? 5 , 2 4 l , I ST, S l , ! UN l T A, NOP , A Tl< , TR , TR E F S , /\ 0, BO , 
4STP,STPA,GIT,AG!T,VAl,VAC,VL,ES,EC,Nll,NlfC,NICC, 
'iFTR ,FIT ,X ,P, L, flFA,J, !U,NRCT, JKN,,JK ,11Cfl2 I ,PLH,C~i', 
6STPl,STPAl 

FUNCTION CNS CALCULATES STOCKING PER ACRE ANO 
CONSTRUCTS THE FUNCTION FOR CALCULATING YIELDS FOR 
NATURAL ST ANOS 

CALCULATION OF TREE HEIGHTS FOR OIFFERFNT 
SITE INDEXES AND ROTATION AGFS 

lflSl • LT• 75IGO JO 1 
!HS I .LE• 135!Gl1 Tn 2 
Al Hl=/\LOGlO! SI )-!5.'lf\9',S*( 1.0/RDHdl )··1.0/50. 01 l 
en ro 3 
l\lHi"l\lDG10($1 l-!6.'l32Z0*I l.OlROHdLl-1.0/50.0l l 
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APPFN• IX E. (CONTINUE•) 
-------------------------------------·----------------------------

C 

GD T0 1 
? ALTH=Al • GlOISl)-16.91444*!1.0/ROTIILl-l • 0/50.0ll 
3 TH=lO.O**AL TH 

lf((NrJP .NE. 3) .OR. (L .NE. lllGO TO 4 
RA!ll=BO 
Gil TC 5 

C CA,LCULAT !ON flF BAS Al AR FA PfR ACRE AT 
C Rf TA T Fl '1 A GE 
C 
C B/\SAl ARFA PROJECTION fQLIAT!ON FROM ClUTTFR,J.l. 
C 1963. COMPATl.RLf GROWTH ANO Y!ElD MODELS FOR 
C lllRLOllY P!NF. FOREST SCIENCE. 9:354-371. 
C 

4 Al84=4.6012•0.013597*SI-A0*(4.60l2+0.013597*Sl-
1ALOG(BO ll*ll .0/ROTA!Ll I 

RAIL )=EXP( ALBA I 
C 
C GFNERAL FORMULA FOR CALCULATING YIELDS 
C nF "1/\TURAL STANDS OF LOBlOllY PINE 
( 

C 

5 o•s=Xl +XZ*I l .0/ROTA{ l I l +X3*1 TH/ROT/I( L) l+X4*ALOG10 
1 I RA! l) l +X5*ROTAH. l *ALOGlO I BA (L l l +X6 

RFTURN 
ENO 
SU8ROUT!NE YIELD 
C['MMON FPLl24,5),FNS(24,61,ROTA!25l,RAl251,BF(251, 

l TY ( 2 5, 2 4 I, A Y ( 2 5, 2 '• l, TY A! 2 5, 2 4) , TS T PI 8 J , AGE I I l O l , 
2 VI ! ( l O l , AGEE C ! 50 l , VI EC ! 5 0 I , AGE CC I 10 l , VI CC! l O I , 
3AYAl25,241,ISJ,Sl,IUNITA,NOP,ATR 1 TR,TREES,AO,BO, 
4STP,STPA,GIT,AGIT,VAI,VAC,VL,ES,EC,Nll,NIEC,NICC, 
5 F Tq , Fl T, X, P, L, BF II, J, IU, NROT , JKN, JK, VC FI 2 l, PL H, CAP , 
6STP l, STPA l 

C SUBROUTINE YIELD CALCULATES PHYSICAL YIELO 
C ACCQRO!NG TO fHF STAND CONDITIONS AND UNITS OF 
C MEASURE CHOSEN BY THE USER 
C 
C !UNITA REFFRS TO THE CHOSEN UNIT OF MEASURE 
C 

!Fl !UNITA .EQ. OIGO TO 2'• 
GO TOll,2,3,3,3,3,B,9,10,111,!UNITA 

C 
C 'N'/IND 'M' REFER TO THF CORRESPONDING YIELD 
C EOlll\TION COF.FF!CIENTS NECESSARY TO CALCULATE THf' 
C Yl&LD IN THf DFS!RED UNITS OF MfASURF 
r 
I, 

l N=l 
M=3 
GO TO 12 
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APPENO!X E. (CONTINUEO) 

;> N=4 
'1=6 
GO TO 12 

C 
C CALCULATION OF YIELD IN BOARD-FEET 
C 

C 
C 
C 
C 

3 IF( !ST .EQ. l)ALBF=CPLIFPL17,ll,FPL!7,2),FPLl7t3l, 
1FPL(7,4l,FPL17,5ll 

4 

5 

6 

IF( !ST .EQ. 21.~LBF=CNS{FNS(7,11,FNSC7,?l,FNSl7,3l, 
l fNS { 7, 4 l, FNS ( 7, 5 l, FNS ! 7, 6 l I 

RFlll=lO.O**ALBF*VCF(JK) 
IH(NOP .EQ. 3) .ANO. (L .GT. lllBF(ll=lO.O**ALBF 
JL=7-lUNIT A 
G[l TO ( 4,5,6, 7l ,JL 
N=? 2 
M=?2 
GO TO l i' 
~ 1=19 
M=l9 
GD TO 1::> 
N=4 
M=5 
Gfl TO I 2 

7 N=l 
M=? 
GO TO l? 

R N=l9 
M=21 
GO TO 12 

9 N=22 

10 

ll 

12 

M=24 
GO TO 12 
N=l4 
M=l :; 
er rn 1 2 
N=l6 
M=l 8 

CALCULATION OF YIELDS IN CORDS, CUBIC FE[T, 
GREEN WEIGHT, ANO ORY WEIGHT 

f)O 15 l=N,M 
IF!IST .FQ. llAlTY=CPL!FPLII,ll,FPLII,2l,FPL!I,31, 

l F PU I • 4 l , FPL ( I , 5 } I 
!HIST .EQ. ZlAlTY=CNSIFNS(!,l),FNSII,21,FNSl!,3), 

lH!S{ l,41,FNS( l,5l,FNSI 1,6) l 
IF!NOP .EQ. 3lGO TO 13 
IF! ( !UNlTA .GE. 3) .AND. ( IUN!TII .LE. 6llGO TO 13 
TY(L,ll=IO.O**AlTY*VCFIJK) 
GO TO 14 
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------
l3 

i\PPEW1JX [. (CfJNTINUEOI 

TY(L,!)=10,0**ALTY 
14 

C 
C 
C 
C 
C 

15 

16 

l 7 

lR 

l') 

20 

C 
C 
C 
C 
f 

?l 

?? 
C 
C 
r ,, 
C 

C 
C 
C 
( 

( 

!F!(!UN!TA .GE. 31 .ANO. (lUNlTA .LE. 6)lGO TO 15 
IF((NOP ,LT. 31 .OR. (l .EQ. lllGO TO 15 

CAI.CULATION OF ADDITIONAL YIELDS WHEN NOP= 3. 
REFFPS TO SITUATIONS WHERE STAND IS HARVESTED 
FfA llNE PRODUCT CNLY 

TY A lL, l) = TY ( L, I ) -TY I l, 1 l 
TY( L, I l=TYAfL,l l*VCF!JK) 
U,!H l~!Uf 
!Ff(!tlN!TA .LT. 3) .OR. IIUNHA .GT. 6HGO TO 24 
GC TO (16,17,18,19),Jl 
NM= 13 
MN=l3 
,;c TO 20 
Nt,t= 12 
"IN=l? 
Gf TO ?O 
NM= 11 
MN=lO 
GC. TC 20 
NM=9 
f"lf\.1=8 

IF( IST .FO. 2lGO TO 21 

CALCULATION OF THE PULPW• On VOLUME OVER ANO ABOVE 
THE BOARD-FOOT VOLUME. REFERS ro SITIJATIONS WHEPE 
THE ST/\NO !S TO Rf HARVFSTEO FOR MULT!PlF 
PROO UC TS. 

AYIL,NMl=TY(L,NJ-110.0**FPLINM,ll*RF(ll**FPLINM,2)) 
A Y ( l , "N l = TY ( L , Ml - I 1 0. O* * F P ll MN, 11 * BF (L ) ''*FPL ( M f! • 2 J J 
GU TO 22 
AYI L,NM)=TYI l,N)-110.0**FNS!NM, l l*BF(l l**FNS(NM,Z l l 
AYIL,MNl=TY!L,Ml-110,0**FNS(MN,ll*BF(L)**FNSIMN,?ll 
lF(l~llP .LT. 31 .OR, 11 .EQ. lllGO TO 23 

CALCULATION OF ADDITIONAL BOARD-FOOT YlflOS 
WHFN NOP = 3 

BfA=BF(U-fJFlll 
RF!ll=BFA*VCFIJKI 

CALCULATION OF ADDITIONAL PULPWOOD YIELDS WHFN 
NOP= 3. REFERS TO SITUATIONS WHERF THF STAND 
!S TOR[ HARVESTED FOR MULTIPIE PRODUCTS. 

AYA(L,NM)=AY!l,NMI-AYll,NMl 
AYAIL,MNl=AY(L,MNl-AYll,MN} 
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,,PPC'H1!X E. CCONT!NU[Dl 

-----------------------------------------------------------------

r 

TYIL,NMl=AYAIL,NM)*VCF(JKl 
TY(L,MN!=AYA(L,MN)*VCF(JK) 
Gf' H 1 2', 

? 3 TY ( L , ~J M ) = A YI L, N' '1 l 1, VC FI J K l 
TYIL,MNJ=AYIL,Mil*VCF(JK) 

,'4 kfTI.IPN 
f~ID 
SURRfJUT !NE NDTR 
cnMMnN FPLl24,51,FNSl24,61,ROTAl251,BA(?5l,8F1251, 

lT YI 2 5, 2 4 l , A Y ( 2 5, ? 4) , TY A I 2 5, 2 4 l , TS T P ( 8 l , AG F I I 1 0 J , 
2 V i I I l O l , AG EEC I 5 0 l, VI EC I 50 J , AG ECC { 10) , VI CC ( IO l , 
3 II YA! 25 , 2 4) , l ST , S l , I UNI TA, NOP, AT R, TR , TR E FS , AO, RU, 
4STP,STPA,GIT,AGIT,VAI,VAC,VL,ES,fC,Nll,N[fC,N!CC, 
~~T~,F!T,X,P,L,8FA,J, IU,NROT,JKN,JK,VCF(2l,PL~,CAP, 
r,STDl,Sl"PAl 

C SlHJROUTINE NDTR DETERMINES THE VALUF OF THF 
r ST/INDAPI) NORMAL VARIABLE •z•. 
( 

C 

iY=AP.<;(X) 
T=l.0/(l.0+.23l6419*AX) 
0=0.•9R9423*FXPI-X*Xl2.O) 
P = l • 0-8<' H ( ( ( ( l • 3 30 2 7 4* T -1 • 82 12 5 6 l *T + l • 7 8 14 7 8 I * T-

l 0~3565638l*T+ O.3lq3815) 
IF<X .u=. OlP=!.0-P 
Pf TURN 
HID 
SUPRQUTINF OUTPUT 
n1MENSION MROT/11251 
COMMCI\I FPL (24, 5l, FNSl24,61,ROTAI 25l ,BA!251 ,RF! 25), 

l TY ( 2 5, 2 4 l , AY ( 2 5, 21+) , TY A I 2 5 , 2 41 , TS T P ( 8 I , AG F I { 1 0 l , 
2V l l ! 1 0) , II GEE CI 50) , VI EC I 5 0 I , AG ECC ( 1 0 l , V ! CC I l O l , 
3 A YA I 2 5 , 2 4 l , l ST, S I , I UN IT A, NOP , ATP , TR , TREES, 110, RO, 
4STD,STPA,G!T,AGIT,VA!,VAC,VL,ES,EC,N!I,N!EC,NICC, 
5FTR,FIT,X,P,L,f\FA,J,IU,NROT,JKN,JK,VCF(2) ,PLH,CAP, 
6STP1 ,STPAI 

C SURROUT!NE OUTPUT PRINTS PHYSICAL VIEU.JS ANO 
f INCOME ANO COST STREAMS 
!. 

!F( IUN!TA .EQ. OIGO TO 54 
IF(J .GT. llGO ro 19 
!F((JKN .EQ. 2l .AND. !JK .FQ. 211GD TO 15 
I! ( ( NOP .EQ. 3 l .AND. IL .FQ. ll lPLH=O.O 
!f!(NOP .fQ. 31 .ANO. !L .GT. ll)PlH=RCrAlll-

lROTA(ll 
Jr!NOP .LT. 3)PLH=ROTA(L) 
IPUTA=ROTAIL) 
I PLH=PLH 
no 1 l l =l ,NROT 
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\f'PFNOIX F. (CONTINUEO) 

-----------------------------·-----------------------------------

C 

1 MROTAllll=ROTA(lil 
If( {NOD .EO. 3) .AND. (L .EQ. ll )WRTTE16,211RfJTA 

? F•RMAT(l5X,•PRFSfNT AGE OF STAND =',131 
!Fl L .f:'O. l l WR !TE(6,3l I "IROTA(ll l ,L l=l, NRCT I 

, Fr,o,~Af( l5X, 1 ROTAT!ON LFNGTHS TO BE EVALUATED :•, 
112(13,',' l/15X,131!3,','I) 

ff!(NOP .LE.?) .OR. (L .GT. ll)WRHE!6,'t)!ROTA,!PLH 
4 FDRMATl15X,•R • TAT!ON LENGTH= ',15,' YEARS'/15X, 

l'PLANNING HORIZON =',15,' YEARS'///) 
IF!!ST .EQ. Z)Gn TO 10 

C PRINT STAND CHAR/\CTFRISTICS FOR PLANTATIONS 
C 

WPITE!6,5J 
5 FORMAT(l5X, 1 STAND TYPE= PLANTATION') 

IF ( NOD .l T. 3 l GO TO 8 
11\TR=ATR 
l TR E ES=TREES 
I H L • E Q. l HIP I TE ( 6, 61 I A TR 

6 FnRMAT(15X, 1 PRESENT STOCKING (TREES PFR ACRFJ =',141 
!F(L .GT. UWR1TE(6,7!1ATR, ITREFS 

7 FrJRMATl15X,1 PRESENT STOCKING ITREES PfR ACPEl=', 
1I4/15X,'TRFES PER ACRE !\T TIME OF HARVEST =',l5/l 

GO TO 1 3 
8 ITR=TR 

l TREES=TR!'ES 
WP!TF( 6 1 91 ITR, !TREES 

a FO~MAT115X,'INITII\L STOCKING ITREES PER I\CREI= '• 
ll5/15X,'TREES PER ACRE AT TIME OF HARVEST =',15/1 
Gf1 TO 13 

C 
C PRINT STAND CHARACTERISTICS FOR NATURAL STANDS 
C 

( 

10 !Afl=AO 
!RO=BO 
Ifl~=RI\ ! l l 
!Fil .EO. UWRHE!6,tll!AO,IBO 

11 FDRMATl15X,' STANO TYPE = NATURAL STAND 1 /15X, 
!'CURRENT STANO /\GE =',15115X,'CURRENT BASAL ARE, =• 
2,15,' !SQ. FT. PfR ACRE)'I 

lf(l .GT. l)WRlTE!6 1 12lIAO,IBO,IBA 
12 FDRMATH5X,'STANO TYPE= NATURAL STAND'/l5X, 

l'ClJRPFNT STAND AGE •',15/15X,'CURRENT RASAL ARfA =• 
2,15,' (SQ. FT. PER ACRE)'/15X,'flASAl AREA /IT•, 
3'PflTIH!ON AGF =•,15,' !SQ. FT. PER I\CPEl'/l 

C THF FOLLOWING SECTION PRINTS THE PHYSICAL YIELns. 
C 

13 WPITE(6,141 
14 FOAMATlllX,• I • PHYSICAL Y!ELD'//1 
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,\fl PF Wl IX f • ( UJ NT I NU En l 

15 WPrTF(6,l6)VCF(JK) 
lf, <'OP"1H(l5X, 1 VOLUMF CrANGE FACTOR EQUALS',FB.3/J 

!H!NOD .LT. 3) .(1R. !L .EQ. UJWR!TE(6,17l!ROTA 
IF((,"JP .ro. 3) .AND. (l .GT. lllWR!TE(6,1PllRCTA 

17 FORMATl15X,'TOT/\l YlflD IF HARVESTED AT ,AGF',13,' : 1 /l 
lR FORMAT! 15X,•AODITlONAl YIELD IF HARVESTED AT AGE', 

113,' : 1 /) 

1 " l F( I UN I TA • GT. 1tl G G TO 3 9 
C 
C INCOMES ARE BASED ONLY ON CORDS OR BOARD-FEET 
C ANO ADDITIONAL PULPWOOD. THEY ARE NOT RASED CN THF 
C ALTERNATE UNITS OF MEASURf. !BASED ONLY CN 
C !UN!TA = 1,2,3,4). 
C 

GO TO ( 20,25,zg,zgJ, IUN!TA 
20 GIT=TY(L,ll*STP 

C 
C Wf1EN NOP = 3 THF: INCREASE IN V/\lUE OF A STANO 
r TS cnMPARED TO THF VALUE OF THE CURRENT STAND. 
C 'CAI" l S THE VALUF OF THE CURRENT STAND 
C 

IFINCP .FQ. 3)CAP=TYll,ll*STPl 
IF({NOP .EQ. 3) ,/\NO. !l .EQ. lllGIT=CAP 
00 2 1 ! = l, 3 

21 TSTPlll=GIT/TYIL,ll 
lFl!NOP .EQ. 31 .AND. IL .EQ. lllWRiTFl6,22l 

lTY(L,ll,STPl 
IFIH'flP .LT. 3l .CR. ll .GT. ll!WRHEf6,22lTYll,Jl,STP 

22 Fl1RMAT( 15X,•UTllllAT!ON STANDARD= 08, TO A 3 ', 
l'!NCH Tl7P D!AMfTER lOBl'/l5X,F6.l,' STANDARD COPOS ', 
2'PE'< ACRE AT $' ,F5,2,' PER CORD, OR' I 

WPITFl6,23ITYIL,Zl,TSTP12l 
?3 HlllMH!15X,F6.l,' CUBIC FEET PER J\CRE AT $•, 

lF5.2,' PER CUBIC FOOT, OR' I 
WPITFl6,24ITYIL,31,TSTPl31 

24 FORMAT(15X,F6.l,' GREEN WT., 1000 LBS. PFR ACRE'• 
l '6 T $ • , F 5. 2, ' PER l O 00 l BS. ' I) 

GO TO 54 
25 GlT=TY!L,4l*STP 

lflNflP .EQ. 3ICAP=TYl1 1 4,l*STP1 
IF((NOP .FQ. 3l .ANO. IL .EQ. lllGIT=CAP 

26 on 27 !=4,6 
27 TSTPlll=GIT/TYIL,11 

lf(l~l'lP .n,. 3) .ANO. (l .FQ. ll!WR-!TE(6,28l 
lTY (L,4 l,STPl 

!FHNOP .LT. 3) .OR. IL .GT, lllWR!TE(6,28JTY!l,rt),STP 
ryg FORMAT( l'iX, 'IJTIL!l/\HON STANDARD = Of\, TO A 4 ', 

l'!NCH TOP D!/\MfTER IOB!'/l5X,F6.l,' STANDARD CORDS', 
2'PER ACRE AT $' ,F5.2,' PF!> CCRD, fJR' l 

WR!Tfl6,231TYIL,51,TSTP!51 



,\PPfNf)[X F. ( ClNTINUEDl 

\,/ P l T fc ( 6 , ? 4 l TY ( l , 6 l , TS T PI 6 l 
Gr T(l 5'• 

2 C/ l F f ! \IN l TA • E Q. 4 l G C TO 3 0 
/\C,JT=TYI L,9l ;,5rp 
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lrfNnP ,FQ. 3JC/\Pl=TYll,9l*STPl 
!FIHFJP .HJ. 3) .ANO. (l .FQ. lllAG!T=CAPl 
G,: TC 11 

30 AC!T=TY(L,lll*STP 
!FINnP .Eo. 3ICAPl=TYll,lll*STPI 
lF((NflP .EQ, 3) .ANO. IL .EQ. lllAGIT=CAPl 

31 GIT=IBFILl*STPAl/1000,0 
IF(PJflD ,LT, 3l .OR. (l .GT. l)lGO TO 32 
G!T=(RFll l*STPAl 1/1000,0 
C/\P~CAPl +GIT 

,? !Fl !UN! Tf, ,EO, 4lGO TO 36 
TSTP(ll=AGIT/TYIL,8) 
!HOIOP ,LT. 3l .CIR, IL .GT. ll)GO TO 35 
WRlfF(6,33lflf(U ,STPAJ. 

:\3 FORMIITH5X,'UT!lIZIIT!ON STANDARD= OB, Tf\ A 3 •, 
l'!NCH TOP DIAMETER !0Bl'/l5X,F8.1,' 130.-FT. PFP' 
2'ACRF AT l',F5.2,' PER THOUSAND BD.-FT., ANO') 

\,JR l Tb ! 6 ,3 4 HY( l, 9 l , S TP l , TY IL, 81 , TS T PI l l 
34 F •RM/\T!l5X,F6.l,' STANDARD CORDS PER ACRE AT$•, 

lF5.:z,: PER CORO.,• R=/i5X,F6.l, * CUA IC FEET PFR;, 
2' ACRE ,\T $• ,F'i.2,' PER CUBIC Ff10T'/ l 

GO TO 54 
15 WR!TEl6,33IBFILl,STPA 

WPITEl6,34lTYIL,9l,STP,TYIL,8l,TSTPIII 
GO TO 5 1, 

36 TSTPll)=AGIT/TYIL,101 
l FI ( NOP • l T. 3 l .OR. I l • GT. l ll GO TO 38 
WP!Tfl6,371BFl11,STP/\l 

37 FDRMATll5X,'UTILIZATION STANDARD= 0B 1 TO A 4 •, 
l'!NCH TOP DIAMETER 10Bl'/15X,F8.1,' B0.-FT. pr:p •, 
2'ACRF AT S',F5.2,' PER THOUSAND BO.-FT., ANO') 

WRITFl6,341TYll,lll,STP1,TYIL,l01 1 TSTPlll 
GD TO 54 

3 8 WR I T F I 6 ,3 7 l BF! U , ST Pl\ 
WR !T FI 6, 34 l TY I L , ll l , 5 TP , TY I l , l O l , TS T P ( l ) 
GO TO 5,, 

JQ WR! TH6 ,40) 
4n FllPMATl15X, 1 ALTERNATE UNITS CIF MFASURF FOR THF • 

1 ' SA ME Y ! El D AS A RO V [ ! • / l 
l F I I UN lT II • GT. 6 l Gf1 TO 4 e; 
If(!UN!T/1 ,EQ. 6)G(l TO t+3 
r/R I 1 E ( 6 , 41 I 

1tl HIIH1/\lll5X, 1 1Jill!ZATION STANOAl18" !8, TO A 3' 
l'!NCH TOP ll!AMfTER IOB!'l 

WR!TF!6,42)BFIU,TYIL,12l 
42 Fr1Q'IATl15X,F8.l,' f\0.-FT. PfP ACRE, I\ND'/15X, 
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1"6.l,' CU13IC FFFT PER ACRE'/1 
Gr rn 54 

1,3 WR!TF!6,44l 
1,4 FDPMAT!15X,'1Jlll.!ZAT!ON STANDARO =IB, TO /I 4 !NCH', 

l 'HJP Ol/\MFTEf< IOR)' l 
~/Rl TH6 ,42 HlFI U, TY IL, 13) 
Gn Hl 54 

4'> Jl=ll-!UNJTJ\ 
GO TD 152,49,48,461,Jl 

46 \1RlTf(6 1 40) 
WPITE(6,47llTYll, I l, l=l9,2ll 

47 FOR·'1/\Tll5X,F7.1,' CU5!C FEET PER ACRE, OP'/l5X, 
IF6.l,' GREEN ~T. 1000 LBS. PER ACRE, OR1 /15X, 
2F6.l,' ORY WT. 1000 LBS. PER ACRE'/l 

Gn rn 54 
48 WRJTF{6,441 

WRITF(6,47)(TYIL,ll,1=22,241 
Gf1 TO 51, 

1,s \<H:!1"Fl6,50l 
50 FQRMATl15X,'UT!LIZATION STANDARD= TOTAL STFM '• 

l'{n!:l)'l 
irJRITE(6,'il ){TYIL,! l,1=14,15) 

51 Ff!RMAT!l5X 1 F7.l,' CUfl!C FfcH PER ACRE, flR 1 /l5X, 
lH,. l,' GRFEN \-IT. 1000 LBS. PER ACRE' /l 
r;r.~ T n s 4 

52 lt/P!ff'(6,'>3) 
5°, FCR'-11\T( 15X,'UT1l!ZAT!01\' STANDARD = TOTAL STFM • 

l'(lfl)'l 
WR TT E ( 6, 47 bl TY I L, I l , I= 16, l 8) 

5~ !F(,J .EQ. ll!ll=ILINITA 
JFIJ .LT. 3lGO TO 94 
lf((JKN .FQ. 21 .ANO, (Ji< .EQ. ll)GO TO 94 

C 
C PPINT INCOME SCHEDULE 
C 

WRITEl6 1 55l 
55 FCRMATIIOX,1 11. INCOME SCHEDULE'/11 

IF(NOP .NE. 3)GO TO 58 
WP!TEl6,56) 

56 FflP~ATl15X,'CURRENT STUMPAGE PRICE:•) 
lFISTPAl ,GT. OIWRTTF16,6llSTPAl 
WR!TF(6,621STPl. 
If!L .EQ. l)GO TO 65 

!✓ P!TE!6,57l 
57 FflRMATl15X,'STUMPAGE PRICE AT TIME OF HARVEST:') 

Gf' TO 60 
58 WR! T(U:.,591 
59 FORMATllSX,'STUMPAGE PRICE:•) 
60 IFiSTPA .GT. OIWRITEl6,6llSTPA 
61 FDRM,Hll5X, 1 $ 1 ,F5.2,' PFR THOUSAND RD.-FT.'l 
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~pµrNnJx F. ICONTINUEn) 

1NR! fE(6 ,62 )STP 
6? FORM/,T! lSX, 'fl ,F5.2,' PER STANDARD CORO' /l 

lf-((,''0P ,LT. 31 .CJR. (L .EO. lllGO TO 65 
IF<STPA .GT. OlWRITF!6,63l lROTA,GrT,AG!T 

63 F[1RMAT!15X,'A0f)!T!GNAl GROSS INCOME IF HARVESTfCJ ', 
1 1 AT IIGE',13,' :'/30X,'SAWTIMBER :•, 9X,'$',F7.2, 
2' PEP .~CRf'/30X,'PULPWf:OD :', 9X,'$',F7.2,' PEP,,, 
3'11CPE 1 /) 

IF( STP,\ .Fe). 0 lWR!Tf {6,641 !ROTA,GIT 
(4 F(:P'1ATI l5X,' 11nn1TIONl\l GROSS INCOMF IF HARVFSTED ', 

1 1 AT AG[', 13,' : '/30X, 'PULPWOOD :•,9X,'$' ,F7.2, 
2' PFR ACRF'/1 

GO Tn 68 
65 !FISTPII .GT. OIWR!TEl6,66IIROTA, GIT,AG!T 
66 FLJRMATl15X,•GROSS INCOME FROM HARVEST AT AGE', 

!!?,' :•t30X,'SAWT!MBFR : 0 ,9X,'$',F7.2,' PFP ACPE'/, 
230X,'PlJLPwOOD :•,9X,'$',F7.2,' PER ACRE'/l 

I fl ST PA. • E Q. 0 l 1,. R ! H: 16 , 6 7 l IR OT A, GIT 
67 Fi1RMAT( 15X,'GPOSS INCOME FRO!" HARVEST AT AGE',!", 

l' : 1 /30X, 1 PULPWOOD :',9X,'$',F7.2,' PER ACRF'/l 
69 !H(NOP .EQ. 3) ./\NO. (L .EQ. l))GO TO 94 

WRJTE(6,69IVAT 
6° Hli<MA in sx' I ANNUAi. !NCO MF: I ,21X,. $'. F7 .?, 

IFINII .EO. O)GO TO 75 
no 74 1=1 ,NI l 
GO TO I 72,70,711,NOP 

70 IF( AGE! ( !l .GT. ROTA Ill !GO HJ 74 
GO TO 7 2 

71 I F { AGE T ( Il • GT • Pt H l GO TO 7 4 
7? IAGF.l=AGF!(ll 

~RITFl6,7311AGEI,Vll!I l 
71 FDRMAT! 15X ,, !NTERMEflIATE INCOME IN YEAR', I3,5X, 

1'$',f-7.2,' PfR ACRE') 
74 CONTINUE 
75 WP!TU6,76l 

C 
r PRINT COST SCHEDULE 
C 

1i FOPMAT(lH0,9X,'ll!. COST SCHEOULE'//l 
WR!TH6,77!Vl 

77 FnRMIIT(l5X,"!lllUE CF lAN0:',21X,'$',F7.2, 
1' P[R ACRE'/l 

IF((!Sf .FQ. 1) .AND. !NOP .LT. 3JIWRITE(6,78lf:C 
78 FDR'lATl15X,'ESTABllSHMFNT COST:',16X, 1 $',E7.2, 

l' PER ACRE'/1 
1✓ RITF(6,79)VAC 

79 FORMATl15X,' ANNUAL COST:', 23X,' $', F7 .2, 
l' PER ACRE'/) 

IFIINIEC+NICCI .EQ. OlCO TO 92 
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ADP F'1D! X E. {CONTI NIJEOJ 

--------------------------------------------------------------

C 

JF!N!EC .EQ. OIGO TO 86 
JH!NOP .EQ. 31 .AND. (L .EQ. ll)GO TO 86 
WRfTF!6,801 

80 Ff'R~l/\Tl15X, • INTERMFDIATE COSTS TO BF FXPENSED', 
1 1 cDR TAX PURPOSES:') 
or 85 l=l,N!EC 
G[) rn (83,81,B?l,NCP 

Bl !F! AGFEC! l J .GT. ROTA( LI IGO TO 85 
GO TO 83 

82 !F!AGEEC(I) .GT. PlHlGO TO 85 
81 I AGEEC=AGEECI I I 

WRlTE16,B411AGfEC,VlECII! 
34 FORMAT!l5X,'INTFRMEOIATE COSTS IN YEAR:',13,5X, 

l't',F7.2,' PER ACBE') 
95 CC!'HlNlJe 
86 JF(MICC .EQ. Ol GO TO 92 

WRITE(6,87 I 
:n FOR"IAT! lH0,14X ,, INTERMEDIATE COSTS TO BE ', 

l'CAP!T4L!ZED FOR TAX PURPOSES:•! 
on 91 I= 1, NI cc 
GD TD 190,88,891,NCP 

98 IF!AGFCCI!) .GT. ROTl\llllGO TO 91 
GO TO 90 

89 IF{,'\GECC{I) .,,GT .. PlH)GO TO 91 
90 IAGECC=/\GECC!l.! 

WR!TE(6,B4llAGECC,VICCIII 
CJl CONT!f\JUE 
CJ? !HNOP .EQ. 3lWRITEl6,'l31 
g-;, FORMAT<lHO,lSX,'INOTE: ALL INTERMEDIA.TE INCOMES Al\fl '• 

l'COSTS ,RE'/ZOX,'RASED ON THE PRESENT POINT IN TIME', 
2' hND NOT'/22X,'0N THE TIME OF STANO ESTABLISH', 
l'MENTl'/l 

CJt; RFTURN 
CND 
SIJBROUT iNE SIRS 
COMMON FPLl24,51,FNSl24,6l,ROTAl251,BA(25l,8Fl25l, 

l TYi 25 1 ?41,AYI 25,241, TVA( 25,24) ,JSTPl81,AGE l! 10), 
ZV l I ( l O l, AGE EC { 50 l, VI EC I 50 I, A GECC 110 I. V ICC l 10 l , 
3AY ,H 25, 2 4 l , I ST , S l , I UN [TA, NOP, AT R, TR, TREES , AO, B 0, 
4STP,STPA,GIT,AG!T,VAl,VIC,VL,ES,EC,Nll,N!FC,NICC, 
S FTR, f IT ,X, P, L, f\ FA, J, 1U, N ROT, JKN, JK, VC Fl 21, PlH, CAP, 
6,TPl,STPAl 

C SUBRf111TINF Slf'S CALCUlATFS FfDFR/ll INCOME T/IX 
C 

TV!CC=O.O 
lf(NICC ,fQ. OIGO ro 5 
DO 4 !=1,IIIICC 
GC TO 13,1,21,NOP 

1 lFIAGECC{II .GT. RCTIIIUIGO TO 4 
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APPFNIJ!X F. (CONT!NUFOl 

----------------------------------------------------------------

C 

Gfl H1 3 
2 lf-(AGECC(Il .GT. PLHlGO TO 4 
i TVICC=TVICC•VICCIII 
4 CONT !NUF 

C ADJB = ADJUSTED BASIS 

r 
C 

C 

5 AOJ'l=EC+TVICC 
!F{(IU .LT. 3) .OR. l!U .GT. 6llAGIT=O.O 
Gl=G!T+AGlT 
Tl~Gl-Al"lJB-ES 

C II PIT At GAIN T 6X RAT F = ON E HALF THE ORO IN ARY 
I~1COME TAX RATE 

CGFTR=FTR/2.0 
FIT= Tl *CGF TR 
FTRC=FTR*lOO.O 
WR!TE16,6lES,EC,TV!CC 1 AOJB,Tl,FTRC 

6 FORMAT(lH0,14X,'CALCULATION OF FEDERAL INCOMF TAX:' 
l//15X, 'SALE EXPENSES:• ,21X,' $• ,F7.2,2X,•PEP ACRE'// 
'.'l'\X,'PRIG!NAL BASIS:',20X,'$',F7.2,2X,'PER I\C~E•t 
315X,'CAPITALIZFD CARRYING CHARGFS:',6X,•S•,F7.z,zx, 
4•P~R ACRE1 /l5X,'--------------------------------- '• 
5•----------'/15X,'ADJUSTED BASIS:•,2ox,•s•.~1.2, 
62X,'PER ACRE 1 //l5X, 1 TAXABlE iNCOME: 1 ,ZOX,'$',F7.2, 
72X,'PER ACRE'/l5X, 1 0RDINARY INCOME TAX RATE=', 
8E5,l,'1:'l 

!E!Tll7,9,ll 
7 WR !TEI 6, 8) 
8 H1R'1 AT ( lHO .15X,' LA ND CWNE R INCURRED A LOSS' I II 

Gfl TO 13 
9 WRlTF(6,10l 

10 FOR'~AT(l.M0,15X,'LANOOWNER INCURRED NEITHER LOSS', 
l'NflR GAIN'//l 

Gil TO !'I 
ll WPlTE(6,121F!T 
12 FflRMATf lH0 1 14X,' INCOME TAX !CAPITAL G/\!N '• 

l'TRFATMENT):$ 1 ,F6.2,2X,'PER IICRE'/ll 
13 RFTURN 

END 
SUflROUT i NF PNWO 
DIMENSION DR(80l,AORl801,RlH(25),f'Al(BO},VN!{25l, 

lPNWl80) ,CV!801 
CDMMON FPLl?4,5l,FNSl24,bl,ROTA(25),B/\(25l,BF(25), 

l TY l 2 5 , 2 4) , AY ( 2 5, 2 1tl , TY A 12 5, 2 4 l , T ST PI 8 l , AG FI I l O I , 
2V l I I Hl I , AGEE C ( 5 0 l , VI FC ! 5 0 l , II GFCC ( l O l , V ! CC ! 10 ) , 
3AYAl25,241,!ST,S1,IUN!TA,NOP,ATR,TR 1 TREES,A0,80, 
4STP,STPA,GIT,AGIT,VAl,VAC,VL,ES,FC,Nll,NIEC,NICC, 
5FTR,FIT,X,P,L,RFA,J,IU,NROT,JKN,JK,VCF(21,PLH,CAP, 
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!,PPENfHX F. (CONTINUED) 

---------------------------------------------------------------
6 S TPl, ST P /\ l 

r SIJRROUT!NF PNWO DFTFRM!NFS THE VALUE OF THF 
C DESIRED DECISlfN-MAKlNG CPITERIA 

C CALCULATION OF NET !NCOMF !N THE YE/\R OF HARVEST 

WPTTf!6,U 

C 

FQ!'.\M/\T!lOX,'IV. NET INCOME IN YEAR OF HARVEST'//) 
VF!T=0.00 
!F(N!I .FQ. O)GO ro 3 
rm Z l=l,NII 
!F<\Gflf!l .Nf. PlHIGO TO 2 
VF!T=VF IT+V!I( I) 

;> CfJNTINUF 
3 VNR=GIT+AGIT+VAI+VFIT 

VF l EC=O. 00 
V ~ I CC=O .')0 
!F(NIFC .EQ. OJGO Tfl 5 
no 4 1~1,N!EC 
IF( AGFEC( l l .NE. PLHIGO TO 4 
VFIEC=VFIFC+IV!FClll*ll.0-FTRll 

t+ CD\JT l NU E 
5 !FOHCC .EQ. OlGO TO 7 

OCI ½ l=l,N!CC 
IF(AGFCC!ll .NE. PLH)GO TO 6 
VFICC=VFICC+VICCl!I 

6 CONTINUE 
7 VNC=FS+FIT+(VAC*ll.0-FTRl)+VFIEC+VF!CC 

VNI (l )=VNR-VNC 
WR!TE16,BIVNR,VNC,VNIILI 

8 FnR.MAT!15X,'TOTAl INCOME:',22X,'$',F7.2,2X, 
l'PFR ACRE'//15X,'TOTAl EXPENSFS:',ZOX,'$',F7.2,2X, 
2'PFR I\CRF'//l5X,'NFT INCOMF:',24X,•$• ,F7.2,2Y, 
3'PCR ACRE'//) 

C STARTING PO!NT OF THE ECONOMIC ANALYSIS 
C 

WR!TEl6,9! 
9 FORMAT( 11x,•v. ECONOMIC ANALYSIS'/) 

IF!VL .GT. OIGO TO 11 
WR l H' f 6 , 1 0 l 

10 FCIRMATl25X,'VALUE OF LANO NOT CONSIDERFO IN ANALYSIS'//) 
Gll TO 13 

11 WP!TE!6,12l 
12 FORMAT!23X,'VALUE OF LAND INCLUDED IN ANALYSIS'//) 
13 WP.ITFl6,l.4) 
14 FflR'1AT(10X,'DISCOUNT',3X,'DlSCOUNTED',2X, 

l 'DISCOUNHD' ,2X, 'PRESENT'/21X,'RATE',6X, 'INCOMES', 
26X, 'COSTS' ,4X, 'NFT WCRTH' l 
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4PPFNO!X C. !C'1NTINLIFDl 

Nl=2 

C IJETERMINAT!ON OF THE INTEREST RATE 
r 

C 

N2=80 
OR(l)=-0.005 

l ~ Dll 40 ! l = ta , N2 
!F(Nl .EC). ZlOR(lll=OR(lI-ll+0.005 
f'<Nl .FO. 3)DR(!Il=(DR!Il-ll+DP{II-21J/2.0 
i>!lP=OP I I! l 

C DISCOUNT !NCOMFS 

C !NTERMEO!ATE !NCCMES 
C 

C 
C 
r; 

C 
C 
r v 

C 

IF!{ NIJP .LT. 31 .OR. ( NROT .EQ. ll )GO TO 16 
Arn ( l j =PLH 
GO TO 17 

I 6 ROT ( LI =ROT A ( L ) 
17 TPV!l=0.00 

!Fl ~I! l .F(;J. OlGO TO 22 
fJr! 21 l=l,NI! 
GC TO (20,18,lq),NCP 

J.R IF(AGEl(I) .oGl. ROTA(LJ}GO TO 21 
GO TO 20 

19 !FIAGFIIII .GT. ROT(lllGO TO 21 
20 !F{POll .EQ. OIPV!I=Vlll!l*(l.O-FTRl 

21 

22 

!F{PDR .GT. OlPVIi=IV!I(Il*(l.O-FTRll/11.0+0Rllll) 
ll'*AGE!! I) 

TPV!l•TPVll+PVII 
CCNTlNUF 

/\Nh!lJAL INCOMES 

I F ( "OR • E Q • 0 l P VA I= I VA I* I l • 0-F TR I l *RO Tl l l 
l Fl PDR .GT. Ol PVA!=IVAI*!l.O-FTRl l*I ! 11.0+DR (I! II 

l **POT (L 1-1.0 l/1 DR! I I)*! 1.0+0R{ II) l**ROTILJ l I 

Fl NIIL PJCOME 

TGl=Gl f+!\GIT 
P VTG != TG I/ I l. O+DR ( 11 l I **ROT ( U 
PVl•TPVl!+PVAI+PVTGI 

C DISCOUNT COSTS 
C 
C INTFRMFDIATE COSTS 
C 

TPVIEC=0.00 
lF(NlEC .EQ. OlGO TO 27 
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DC 26 f=l,NifT 
Gil HI l?.5,23,241,NOP 

23 !Fl AGE EC( ll .GT. R(HAlll )GO TO 26 
Gr TO 2 5 

24 IFIAGEFC( II .GT. ROTlll)GO TO 26 
25 PVIEf>(VIEC(Il*ll.O-FTR)l/ll.O+DRIIIl)**AGEEC(I) 

TPV!FC=fPV!EC+PVIEC 
26 CONTINUE 
27 TPVICC=0.00 

!FINICC .EQ. GIGO TO 32 
DO 31 !=l,N!CC 
GO TO 130,28,291,NCP 

28 !f'{AGECC(I) .GT. ROTA(U!GO TO 31 
en ro 30 

29 IFIAGFCC!!J .GT. ROTllllGO TO 31 
30 PV!CC=VICCIIl/11.0+0R(IIl}**AGECCl!I 

TPVICC=TPV!CC+PVICC 
11 [ • Nl!NUE 

C 
C ANNUAi. COSTS 
C 

32 l f( DDR .EQ. O}PVAC=VAC*l l.O-FTR)*ROTlll 
!F(POP .GT. OJPVAC:(VAC*ll.O-fTRll*llll.O+DRIIIJl 

l **ROT ( L ) -1 • C)) I { DR ( I I ) * ( l. O+DR C I I I ) **POT ( L ) ) i 

C VALIJF OF ll\ND 
C 

TF{POR .EQ. OIPVVL=0.00 
!FIPOR .GT. OIPVVL=Vl*(l-FTRl*lll.O+ORII!ll**ROT(L) 

t-1.0l/fl.O+DR( !Ill**ROTILI 
C 
C INCOME TAX 
C 

!F(POR .EQ. OIGO TO 33 
PVIT=F !T/11.0+0RC I 1) l**ROTIL I 
GO TO 34 

3 3 P V IT =F I T 
C 
C SALE EXPENSES 
C 

34 PVFS=ES/11.0+DR(Till**ROTlll 
!F(NOP ,FQ. JIG • TO 35 
PVC=TPV!EC+TPVICC+PVAC+PVIT+PVES+EC+PVVL 
GO TO 36 

15 PVC=TPVIEC+TPVICC+PVAC+PV!T+PVES+PVVL+CAP 
C 
C PRESENT NfJ WORTH 
C 

36 PNW!!Il=PV!-PVC 
C 
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C Fclll!VAlFNT ANNUAL l~JCOME 
C 

C 

lFINl .EQ. 31GO TO 44 
IF(POR .FQ. OIEATl!ll=PNW!Ill/RCTIU 
IF!PDR .GT. OIEAI! lll=IPNWllil*(l.O+DRIIIll**ROT(t)l 

P'f DR ( l Tl If { 1 .o+DR ! I 1 I l **ROT IL 1-1 .o l l 

C CAP!TAL!?ED VALUF CF THE EQUIVALENT ANNUAL INCOME 
C 

C 

!F{PDR .GT. OlCV!lll=EAIOYl/DR(IIl 
1F!Tl .FQ. 80)GO TO 40 
MA=l l-1 
!Fl! [ .fQ. 2)GC TO 37 
! F ( P NW ! l l l 15 0, 40 • 4 2 

3 7 f F { PNW( I l I 138,40,42 
18 WP!TFl6,43lDRlll),PV!,PVC,PNWlI!l 

WR.!TF(6,391 
39 FORMAT(LHO,ZOX,'PRESENT VALUE OF COSTS '• 

1' !S GAE I\TFR' /Z?X, 'THAN PRESENT VALUE OF INCOMES' l 
Gil TrJ 5" 

40 W"ITH6,4l)OR!l!),PV!,PVC,PNW!II) 
41 F(!RMATfl5X,' lRR =' ,F6.4,3X,F8.2,4X,F8.2 9 3)(,Ffl.?) 

!F({Nl .EQ. 21 .AND. INOP .LT. 3))1\DRl!Il=OR!IIJ 
Gr' rn 51 

47 WRITEl6,43lDK( !Il,PVI,PVC,PNWIII I 
43 frPMAT(20X,F6.4,3X,F8.2,4X,FB.2,3X,F8.2l 

Gfl TO 48 
1,4 !FlPNW(!!l)45,',0,47 
45 TF(III .FQ. lll .ANO. PH .EQ. 3)}GO TO 40 

IFIPNWIIl-ll .GT. O.OOIGO TO 49 
46 Dfi I I I-ll=DR( II-21 

GO TO 49 
47 !H !fl .FQ. lll .ANO. (Nl .EQ. 3>lGO TO 40 

!F(PNW!ll-ll .LT. O.OO)GO TO 49 
GP TrJ 46 

48 !F!!Nl .EO. 2) .AND. (NOP .LT. 3llADRl!Il=DR(fll 
49 Cm!T!NUE 

C BISECTION METHOD FGR MORE ACCURATELY DETERMINING 
C RATE OF PETURN AS DEVELOPED BY CAPPELLE,D.E •• 
C 1969. A COMPUTER PROGRAM FOR EVILUI\TING FORESTRY 
C OPPORTUNITIES UNDER THREE INVESTMENT CRITERIA. 
C PACIFIC N~RTHWEST FOREST IND RANGE EXPERIMENT 
C ST~TION. PNW - 78. 
C 
C REDEFINITION OF THE INTEREST RITE PARAMETERS 
C FflR THE Bl SECT ION PROCEDURE 
C 

50 DR( U=DR! I I I 
OR(2 )=DR( Il-11 



54 

,\PPf"IO! X E. !CO~!Tl.NUFOI 

C 
C 
C 

Nl=3 
NZ= 11 
G'l Tn 15 

51 !F[r\JnP .EQ. J)G(l TO 59 
ORI\= OR I l !I 
AFAl=IPNW( II)*( l .O+llR( l I l )**ROTILl l*IOR!I I )I 

l ( l 1 , O+ 0 R ! T I J I* *ROT l Ll - l • 0 I l 
ncv=AFA [/OR( II l 
IF(VL .EQ. O)WR!TE(6,52l 

'i2 F(1P'll\T(lH0,18X,'O!SCCUNT',2X,'EQU£VALENT',2X, 
1'CIPITALl7ED 1 /21X,•RATE',3X,'ANNUAL INCOME•, 
23X, 1 V/\LUE 1 I 

!FIVI .GJ. O)WPITF(6,53l 
53 FOPVATllH0,18X,'DISCOUNT',2X,'EQUIV/\LENT'/21X, 

l •" .~ T F • , 3 X, • ANNUi\ l I NC OME •) 
1)[ 1 58 !Tl=2,NA 
!F(ADP(ll[l .E(J. O)WRITE!6,54)1\DR!Illl,FAI!Illl 

54 fO?~ATl20X,F6.4,3X,F8.2) 
l F ( ! VL • E O. 0 l • ANO. I A f1R I I I I l • EQ • 0 l ) WR I TE l 6, '> 5 ) 

55 FUR'~I\T (1H+,42X, •--------• l 
!F(VL .EQ. OtGO TO 57 
!F(AOR!f!II .GT. OIWRITE(6,56lAOR(ffIJ,fAl![lf) 

56 ~nR~ATl20X,F6.4,3X,F8.21 
GO rn 58 

57 IHAOR(llll .GT. OlWRITF!6,43lADRIIIU,EAilllll, 
lCV(II!l 

58 CONTINUE 
JF(!VL .FQ. Ol .AND. !NOP .LT. 3l)WRITE16,4ll 

l llPA, AEA I, ACV 
!FIVI .GT. O)WRITFl6,4llDRA,AEAI 

59 RFTUPN 
fNI) 

THE NEXT CARD IS THE START OF DATA DECK ONE 

:J. 764 7<J 
?.68516 
1.41301 
0.73019 
2.65264 
I. 4044 3 
3.61621 
o. 0349 6 
-1. 'Vi',9? 
0.0()()C>5 
-l.972ll 

-9.lt8lll 
-9.61891 
-11. 19215 
-ll.~2644 
-11.38212 
-13.57138 
-54.68953 
0.83645 
0.84192 
0.84413 
0, R'•'dl 6 
0.85035 
0. fl'iq89 
-5. 1,5086 

0,38508 
0,39235 
C,42667 
0,42333 
0.43070 
0.47500 
1.20010 

-0.01165 
-0.01307 
-0.01510 
-0.01394 
-0.01533 
-0.01765 
-0, 13601 

0,00632 
0.00671 
0.00667 
0.00628 
0.00666 
o. 0063 0 
0.00169 

-0. ur, Tl 
-0.111,00 
2,48451 
l.21951 -1. 021,99 

0,29954 
0.34034 

0.00946 
o. 00419 

0.00886 
0.00877 
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2. 37?88 
1.17817 
0.90223 
2.56915 
1.37009 
1. 09538 
2. 5444 7 
l. 36893 
1.07452 
-0.86665 
1.09894 
-0. 19443 
-0.91362 
1.05155 
-0.24703 
i).65136 
-o. 15109 
-7.11416 
-0.19531 
-2.16224 
-0.42904 
-0. 4 73 87 
0.90099 
-').3'1595 
0.81129 
-0. 37380 
-0. 61+94/l 
J.97153 
-0.24276 
-0.1+9877 
0.91458 
-o. 29591 
-0.54577 

-6.19378 
-7.56027 
-7. 793 16 
-10.26901 
-1 l.65703 
-11.76794 
-12.38362 
-14.17656 
-13.84583 
-9. 83844 
-10.65329 
-12 .83394 
-11.91051+ 
-12. 73563 
-15.20935 
-44.05023 
0.89579 
0.89306 
0.90473 
o. 903 06 
0.93793 
0.94709 
-7.19583 
-9. 7?976 
-8.23404 
-10.22765 
-10 .19236 
--12.22892 
-13.19926 
-14.12292 
-14.78118 
-15.59714 
-16.5'5751 

0.31876 
o.35466 
0.31.881 
0.4C684 
0.43640 
0.4068'l 
0.451.36 
0.48683 
0.45142 
0.21349 
0.23675 
0.28456 
0.25910 
0.28245 
o.33468 
0.86790 

0.16497 
0.22006 
0.18782 
0.23060 
0.18813 
0.27149 
0.29240 
0.27178 
0.32578 
Oe 34265 
0.32603 

55 

0.00706 
0.00213 
0.00120 
-0.01395 
-0.01564 
-0.01385 
-0.01645 
-0.01823 
-0.01635 
0 • 84393 
0.82303 
0.80858 
o. 83009 
0.80904 
0.79787 
1.00569 

0.93605 
o. 896.34 
0.91938 
o. 88892 
0.92095 
0.81208 
0.80660 
0.81344 
0.79943 
o. 79664 
0.80073 

0.0088', 
0.00871 
0.00864 
0.00672 
0.00662 
0.00655 
0.00653 
o. 00616 
0.00637 
0.001.59 
0.00195 
0.00234 
0.00197 
0.00232 
0.00268 
0.00758 

0.00175 
0.00212 
0.00191 
0.00218 
0.00184 
0.00224 
0.00240 
0.00218 
0.00263 
o. 00273 
0.00257 

0.45212 
0.43976 
0.43485 
0.44522 
0.43500 
0.43201 

0.46452 
0.45562 
o.46069 
0.45399 
0.45978 
0.43596 
0.43417 
0.43518 
0.43238 
0.43188 
0.43162 

C 
C 
C 

THE NEXT CARO IS THE START Of DATA DECK TWO 

15 25 

too. 

l '5 ?O 

17. 
75. 

25 

3 
l 

2 

15 

l 

600. 

40. 

4. 

90 

80 

120 

80 

8. 

1 • 

8 

1. 

2 

2 

l 

l 

50. 

.14 

60. 
2. 

• 14 

3 

3 

l 

5. 
2.5 

1. 
5 

3 

40. 

3 

40 

l. 

.,. 15 

5 10 
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---------------750. 1 o. 
l 1 2. 1. 5 

zo. 5 • 
10. 3. 
1~. 5. 
7. 4. 
100. 40. l • • 20 


