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Program Manual 

for Producing Weight-Scaling Conversion Tables 

by 

Gary L. Tyre 

Clyde A. Fasick 

Frank M. Riley, Jr. 

and 

Frank 0. Lege 

Weight-scaling--weighing truckloads o f timber t o determine 
volume--is much faster and cheaper than scaling individual pieces ( 7 ,  8, - - 
11). Simple rules of thumb that convert weights into sawtimber o r  veneer - 
volumes a r e  usually insufficient over short periods, however, because 
they cannot account for the high variation common in individual loads or 
i n  small t rac ts .  Long-log and tree-length logging increase the problems 
i n  applying rules of thumb because volumes of a variety of products must 
b e  estimated for individual truckloads . 

Researchers have developed techniques for accurately estimating 
volumes of various products on individual loads when the weight and the 
number of t r e e s  on the load a r e  known ( 2 ,  9, 10). These techniques - - -  
have been tailored to long-log and tree-length logging (1, 3, 4, 6), and - - - -  
to  the merchantability limits of individual f irms.  

This manual presents a computerized system that will yield weight- 
scaling estimates for individual f irms.  The system is flexible enough to 
accommodate normal logging techniques while producing scale estimates 
f o r  any combination of three basic roundwood products: veneer logs, 
sawmill logs, and pulpwood. It is geared directly to inventory control 
and allocation of raw material to processing centers and includes a pro- 
gram which helps relate scaling data to prospective stumpage sales and 
harvesting operations. Details of the development of the statistical 

The authors a r e  USDA Forest Service Economists, Southeastern Forest Experiment Station, 
Athens, Ga., and Asheville, W. C.  

Research reported here was done b y  the Forest Products Marketing Research Project, 
Southeastern Forest Experiment Station in cooperation with the Southeastern Area State and Pr i -  
vate Forestry, USDA Forest Service. 



models have already been reported (3). Three programs a r e  provided. 
Program WTVOL generates estimates of veneer volumes, sawmill vol- 
umes, and pulpwood volumes in any- combination desired. Program 
CHECK uses regression coefficients developed by WTVOL plus weight- 
volume data from periodic check scales to calculate volume and percent- 
age differences between estimated and observed volumes. Program 
VOLWT estimates average total and saw-log weights by form class, d.b.h., 
and number of usable 16-foot logs from volume per t r ee  and average t r e e  
length. These tables can be related back to earl ier  stumpage sales 
and harvests.  

Description of Linear Models 

Ear l ier  reports show that linear regression models can provide r e -  
liable e s t i m a t e ~  for this weight-scaling system. The general form of the 
equations for programs WTVOL and CHECK is: 

i 

Yi = boi + bliNT + bZiWT + b3i(WT x NT)' 

where 

Yi = either veneer volume, total saw-log volume, o r  total saw-log 
weight. 

NT = number of t rees,  long logs o r  short logs per load (not mixed). 

WT = total net weight of the load. 

In program VOLWT the form is: 

where 

Yi = either average total weight o r  average saw-log weight 
per t ree.  

and 

AV = average volume per t ree .  

A L  = average length per t r e e  (number of usable 16-foot logs). 

A number of models were tested but those indicated above were con- 
sistently better in estimating the dependent variables and were judged 
to be of higher practical value. F reese ' s  manual (5) describes the 
stepwise regression procedures by which the modeis were developed. 

Not al l  estimates produced by the programs described here a r e  
generated directly by regression. For  instance, where estimates a r e  



des i red  for sawtimber and pulpwood from tree-length material, saw- 
t i m b e r  weights a r e  generated by regression, but pulpwood weights a r e  
c alculated by subtracting estimated sawt irnber weight frorn total weight. 
Such estimates a r e  simpler and more consistent. Similarly, where es-  
t ima tes  a r e  desired for veneer, sawmill, and pulpwood volumes, total 
sawtimber voltrAme and veneer volume a r e  estimated by regression, and 
sawmill  volumes a r e  estimated by the difference between the two re-  
gress ion estimates. 

Data Handling and hiranagement 

Data required to produce conversion tables are :  

1. Total board-foot volume ( s w m i l l  plus veneer volume), 

2 .  Sawmill volume. 

3 .  Veneer volume. 

4. Total weight (all products). 

5. Pulp weight. 

6. Number of t rees ,  long logs, o r  short logs (not mixed). 

These data a r e  collected for each load and recorded as indicated by 
exhibits 1 and 2 .  Other data are required by the three programs in- 
cluded here, but these special data reguiremelats a r e  noted in  the dis-  
cussions of the individual programs. 

e 

Keypunch formats for the data a r e  shown in Appendix 4. None 
of the programs discussed here edit input data; therefore, consider- 
able care  must be taken in recording and keypunching, 

Estimating Volumes from Weight 

Program WTVOL is the cornerstone of this system; it provides es- 
t imates of product volumes. The program permits use r s  to choose frorn 
five options depending on logging technique and product raw materials.  
These options are: 

1, Long o r  short logs 

a. Sawtimber only (option 1). 

b. Veneer only (option 2). 

c .  Sawmill and veneer logs (option 3 ) .  

2 .  Tree-length logs 

a. Sawtimber and pulpwood (option 4). 

b. Veneer, sawmill, and pulpwood (option 5). 



Exhibit 1. Weight ticket 

Cl No Pulpwood 
T. - R .  - County 

Lbs. Gross Driver 
Lbs. Tare Driver O n  Cl O f f  

Per Lb. Price - 



The input data decks for this program are:  

1. Name header card- -for f irm name, dates, t ract  identification, 
o r  any other information needed to identify the tables. 

2 .  Option card1 

a. Option code (1-5 a s  described previously). 

b. Pounds per cord of pulpwood conversion. 

c ,  Minimum number of t r ees  for which a table is desired. 

d. Maximum number of t r e e s  for which a table is desired. 

e.  Minimum net load weight to appear on each table. 

f .  Maximum net load weight to appear on each table. 

3 .  Truckload data cards  

a. Identification. 

b. Total volume (veneer and sawmill). 

c . Sawmill volume. 

d. Veneer volume. 

e .  Total net load weight. 

f .  Pulp weight. 

g. Number of t rees ,  long logs, o r  short logs. 

4. Trai ler  card--blank if other data se ts  follow; 9999 in columns 
1-4 if no other data follow. 

These decks make up one complete data set and WTVOL requires that 
these  cards a l l  be present and in the order  noted. Since f i rms usually 
a r e  receiving timber from several  t r ac t s  whose average timber sizes may 
v a r y  considerably, WTVOL is programed to produce multiple se ts  of 
tables in a single run. The maximum number of se ts  of tables that can 
be produced in one run is limited only by the specific requirements of the 
computer system developing the tables, In producing a set of tables, the 
program reads a set of header control cards then reads basic data cards 
until a t rai ler  card is encountered. Next, regression analysis is performed 
and tables a r e  generated. If the t ra i ler  card previously encountered is 
blank in the f i rs t  four columns, the program reads the next set of header 
c a r d s  and basic data cards  and produces a second se t  of tables. This se-  
quence is followed until a t ra i ler  card is encountered with the value 9999 
in eolumns 1 through 4, which indicates the last  data set.  

'items (b) through (f) of the option card may be left blank. Where (b) is left blank, gulp- 
wood will be tabulated in pounds rather than cords. Where (c) through (f) a r e  left blank, the pro- 
gram will produce tables based on the actual ranges of number of t rees and net load weight observed 
in the sample data. 



Once the name card  and option card  a r e  read,  the regress ion  anal- 
y s i s  is b e e n  and sums of squares  and products a r e  developed a s  each 
truckload data ca rd  is read .  After a l l  c a rds  a r e  read, the regress ion  
equations a r e  developed and the tables a r e  generated by substituting 
values for number of t r e e s  and total net load weight. Table range is 
limited by the minimum and maximum values for number of t r e e s  and net 
load weight shown in the option card  o r  a s  calculated f rom the sample 
da-ca when minimum and maximum values a r e  not shown in the option c a r d ,  
This sequence is followed for a l l  s e t s  of input data.  

The form of the output f rom WTVOL depends upon the nature of the 
raw mater ial  and the consequent option chosen. Each se t  of volume tables  
is preceded by a summary  sheet showing means and standard deviations, 
regression equations developed, and the coefficients of determination (p) 
and standard e r r o r s  associated with each equation. An example of th i s  
surnmary page is shown in exhibit 3.  Tables showing volumes by weight 
follow the summary  page and a r e  i l lustrated for a l l  options in exhibits 4 
through 8.  

To use  these tables,  record  net load weight and number of t r e e s  o r  
logs for each truckload. Refer to the table corresponding with the number 
of t r e e s  o r  logs recorded, go down the left-band column to  find weight in 
thousands of pounds, and finally go a c r o s s  this  row to locate the volume(s) 
shown under weight in hundreds of pounds. Note that weights a r e  shown t o  
the nearest  even hundred pounds which should be sufficient for  most  ap- 
plications. When fur ther  precision is required, u s e r s  should interpolate 
o r  use net weight and number of t r e e s  (o r  logs) in the regress ion  equa- 
tions shown on the summary  page to calculate volumes directly.  

Appendix 3a indicates the deck setup for th i s  program, a program 
listing is shown in Appendix 2a, a l l  input data formats  a r e  shown in 
Appendix 4, and definitions of the variable names a r e  given in Appendix 1. 
As  indicated in  Appendix 3a, program JVTVOL also uses  two supporting 
subroutines, TINV and MULT,  in developing the regress ion  analysis.  
These subroutines a r e  briefly discussed in a following section. 

Check-Scaling 

Once WTVOL has been applied to  initial sample data, this  weight- 
scaling system may be regarded operative if the f i r m ' s  l imits  of precision 
have been me t .  But constant checks a r e  essential  to determine continuing 
accuracy of the system and to demonstrate i t s  integrity. Fo r  th i s  pur- 
pose, truckload samples  should be continually taken and program CHECK 
can then be applied, 

CHECK cornpares actual measured volumes of truckload samples  
(check-scale samples)  with tabular volumes generated by WTVOL from 
the base  data.  The CHECK program reproduces tabular values f rom the 
weight/volume tables  by calculating the weights and volumes with the 
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same linear regression equations that were used in the table-generating 
program, WTVOL. The coefficients for these equations a r e  printed on 
the summary page at the beginning of the WTVOL output. 

Input for the CHECK program is: 

1. Name header card--same a s  name card identification 
for WTVOL. 

2.  Option card--the program handles five options which a r e  
identified on this card, and a r e  the same a s  those outlined 
for WTVOL. This card also contains the weight per cord 
of pulpwood being used for options 4 and 5. 

3 .  Linear regression equation coefficients card--coefficients 
must be read in the order  noted below. 

a. Option 1 requires only one card (the constant and 
regression coefficients for total saw-log volume). 

b . Option 2 requires only one card (the constant and 
regression coefficients for veneer-log volume ) . 

c .  Option 3 requires two cards  (the constant and 
regression coefficients for total saw-log volume 
and total veneer volume). 

d. Option 4 requires two cards  (the constant and 
regression coefficients for total saw-log volume 
and total saw-log weight). 

e .  Option 5 requires three cards (the constant and 
regression coefficients for total saw-log volume, 
total saw-log weight, and total veneer volume). 

4. Truckload data cards--same a s  truckload data cards  
for  WTVOL. 

5. Trai ler  card--same a s  t ra i ler  card  in WTVOL. 

In CHECK, no calculations a r e  made until the f irst  truckload data 
card is read. At that time tabular values a r e  developed using the con- 
stant and regression coefficients and the values for number of t r ees  and 
total net weight read from the truckload data card. These values a r e  
subtracted from the measured check-scale volumes on the truckload data 
card. These differences a r e  printed on the output, added into summary 
areas,  and the next truckload data card is read. After all  check-scale 
cards a r e  read, percentage differences a r e  computed and printed along 
with actual differences. 



Exhibit 4.  

NAME O F  FIRM QR O R G A N I Z A T I O N  

0 
SAWT I M B E R  

lMBF1 
2,173 
2,108 
2.050 
1.998 
1,954 
Lo916 
1.884 
1.858 
1,837 
1,822 
1-812 
1 , 807 
1 , 807 
1.812 
1.829 
1,834 
1.852 
1.873 
1,899 
1,928 
1,961 
1,998 
2,038 
2.082 
2,129 
2,179 
2 * 2 3 2  
2,288 
2 ,347  
Pa409 
2.474 
2.541 
2,612 
2,684 
2 , 7 5 9  
2,837 
2,917 

Example of table for sawmill-only option 

2 
SAWTIMBER 

( M B F  1 
2.160 
2,096 
2.039 
1.989 
1,946 
1.909 
1,878 
1,853 
1.834 
1,819 
1.811 
1,807 
1.808 
1,813 
1,823 
f ,837 
1,856 
1,878 
1.904 
1.935 
1,968 
2,006 
2.047 
2,091 
2,138 
2.189 
2.243 
2.299 
2.359 
2.422 
2,487 
2.555 
2.626 
2.699 
2.774 
2,853 
7 . 9 3 3  

HUNDREDS OF POUNDS 
4 

SAWTIMBER 
( M B F )  
2.146 
2.084 
2.028 
1,980 
1.938 
1.902 
1.873 
1,849 
1.830 
1-81? 
1.809 
1,806 
1,808 
1.815 
1.825 
1- 841 
1.860 
1-883 
1-910 
1.941 
1.976 
2.014 
2,055 
2,100 
2,148 
2,199 
2- 254 
20 3 11 
2,371 
2-434 
2o500 
2,569 
2.640 
2.714 
2-7 90 
2,869 
2.950 

6 
SAWTIMBER 

I HBF 1 
2.133 
2.072 
2.018 
1.971 
1,930 
1,896 
1. 867 
1.845 
1,827 
1.815 
1.808 
1- 806 
1.809 
1,816 
1,828 
1.844 
1.864 
1,888 
1.916 
1.968 
1.983 
2.022 
2.064 
2,109 
2.158 
2.210 
2,265 
2,323 
2.384 
2-46? 
2.514 
2. 583 
2,654 
2.729 
2,805 
20 885 
2.966 

30 LOGS 

8 
SAWT IMBER 

( M B F )  
2.120 
2.061. 
2,008 
1,962 
1,923 
1,890 
1.862 
1.841 
1.824 
1,814 
1 * 808 
1.807 
1.810 
1,818 
1.831 
1.848 
1.869 
1.893 
lo922 
1.954 
1,990 
2,030 
2,073 
2.119 
2.168 
2.221 
2,276 
2,335 
20396 
2,460 
2-52? 
2.597 
2 669 
2.744 
2.821 
2,901 
2,983 









Exhibit 8. Example of table for veneer, sawmill, and pulpwood option 

N A M E  OF F I R M  CIP T ) R G A N I Z A T I O b J  

0  
S A W M I L L  

I "l3F 1 
U.7<31 
0 . 7 8 4  
0 .737  
0.  78'3 
0 . 7 9 1  
0 , 7 9 2  
0 . 7 9 4  
0 , 7 9 5  
0 .795  
0 .  79 6  
0 . 7 9 6  
3 . 7 9 6  
0 , 7 9 6  
0 .  7'76 
0 . 7 3 5  
3 . 7 3 4  
0 . 7 9 3  
0 .797  
0 , 7 0 1  
0 . 7 9 9  
3 .  7 9 8  
0 .  786  
0 . 7 8 4  
0 . 7 8 1  
0 . 7 7 9  
3 , 7 7 7  
0 . 7 7 4  
0 ,771  
0 . 7 6 9  
0 , 7 6 5  
0 , 7 6 2  
0 .759  
0 .755  
3 - 7 5 ?  
0 .743  
0 . 7 4 4  
0 . 7 4 3  

2  
PULP V r Y F E R  C A W 1 4 1 L L  PULP 

I C P R n C )  ( Y O F  1 Ik4HF) ( C O P D S )  
0.3 1 .378  0.7P3 0.0 
0.3 1.31 1  0 -  7 8 4  9.0 
0 0 1 .257  0 . 7 8 7  0.0 
0.0 1 . 2 0 0  0. 7 8 9  0.0 
0 , 0 1 9  1 . 1 5 5  0 . 7 9 1  0 .061  
QO??R 1 . 1 1 6  0 .797  3.268 
3 .426  1.0R4 0 . 7 9 4  3 . 4 6 4  
0 . 6 1 4  1 ,  C58 0 , 7 9 5  0.651 
'2.707 1.033  0 . 7 9 6  0.827 
0 , 9 6 1  1 . 0 2 3  0 . 7 9 6  0 . 9 9 4  
1 , 1 7 1  1 . 0 1 4  0 . 7 9 6  1 , 1 5 2  
1 .277  1 . 0 1 3  0 . 7 9 6  1.307 
1 , 6 1 5  1 .011  0 , 7 9 6  1.443 
1 , 5 5 0  1.01 7  0 .  7 9 6  1 , 5 7 6  
1 . 6 7 7  1 . 0 2 8  0 . 7 9 5  1 .701  
1 . 7 9 6  1 . 0 4 3  0 . 7 9 4  1 , R l Q  
1 . 9 0 9  1 - 0 6 ?  0 . 7 9 3  1 .979  
2 , 3 1 3  1,'3R6 0 .797  7 - 0 3 ?  
7 . 1 1 1  1 . 1 1 4  0 . 7 9 1  7 , 1 2 9  
2 .202  1 , 1 4 6  0 . 7 8 9  2 - 2 1 ! ?  
7 . 2 P 7  1 , 1 8 1  3.787 7 .303  
L . 1 6 f 3  1 .221  0.785 2. 381 
7 . 4 3 8  1 .363  0 . 7 8 3  2.452 
2 .505  1 . 7 1 0  0 . 7 8 1  7 , 5 1 A  
7 . 5 6 6  1 .360  0 . 7 7 9  7 , 5 7 7  
7 , 6 2 1  1 , 4 1 3  0 , 7 7 6  7 - 6 3 ?  
7 . 6 7 1  1 . 4 6 9  9. 7 7 3  2.681 
7 . 7 1 5  1 . 5 2 9  0 . 7 7 1  7 , 7 7 4  
2 , 7 5 6  1.591 0 .768  7 , 7 6 3  
2.7Q3 1.657 0 . 7 6 4  3 - 7 9 " ?  
1 . 3 7 3  1 . 7 2 6  0 . 7 6 1  20R26 
2,845 1 .797  0 . 7 5 3  7 .850  
2 . 8 6 6  1 . 8 7 1  0 .754  2 , 8 6 9  
7 , 1 8 1  1 . 9 4 8  0 . 7 5 1  2 , p 4 4  
7 , 0 9 3  7 . 0 3 7  0 , 7 4 7  2 , 8 9 5  
1 . 9 0 0  2 , 1 0 9  0 . 7 4 3  2 0 Q O l  
7 . 9 0 3  7 . 1 9 4  3 1 7 3 9  7 .903  

Y O b I D R E D S  flF 
4  

V f K F E F  S A W M I L L  
( P H F )  (fJF3F) 
1 . 3 6 4  0.782 
1.299 0.785 
1.241 0 - 7 8 7  
1 .190  0,791) 
1 - 1 4 7  0 .791  
1 - 1 0 9  0 .793  
1 . 0 7 9  0 , 7 9 4  
1 .054  0 , 7 9 5  
1.035 0.796 
1.071 0 , 7 9 6  
1 . 3 1 3  0 . 7 9 6  
1.010 0 ,796  
1.312 0 , 7 9 6  
1 .019  0 . 7 9 6  
1.331 0 , 7 9 5  
1.1747 0 .794  
1 ,067  0 , 7 9 3  
1 , 0 9 1  17,792 
1 , 1 2 0  0 , 7 9 0  
1 , 1 5 2  0 - 7 & 9  
1 .18s  0 .737  
1.279 0.785 
1.772 0.783 
1 , 3 2 0  0 , 7 8 0  
1 , 3 7 0  0 , 7 1 8  
1.474 0 , 7 7 6  
1 ,481  0.773 
1 .541  0 . 7 7 0  
1 , 6 0 4  0.767 
1.671 0 , 7 6 4  
1 .740  0 . 7 6 1  
1,817 0.757 
1 , 0 8 6  0 , 7 5 4  
1 .964  0 , 7 5 0  
2 , 0 4 4  0.746 
2 - 1 ? 6  0 .743  
2.211 0 .739  

3 0  T R E E S  
Pni fvDs 

6  
P U L P  V E Y E E D S A W Y I L L  R U L P  V E Y F F R  

( C l f Q D S )  ( M R F I  I Y R F )  ( C R P Q S )  ( M E F 1  
0.0 1 . 3 5 0  0 .783  0 . 0  1  337 
0.0 1 .287  0 .786  0 1 0  1.275 
11.0 1 . 2 3 0  0 , 7 8 8  0.0 1 , 2 2 0  
0.0 1 . 1 8 1  0 , 7 9 0  0 .0  1 , 1 7 2  
0 , 1 0 4  1 , 1 3 9  0 .792  0 ,145  1.131 
0 , 3 3 8  1 .103  0 .793  0 . 7 4 8  1 , 0 9 6  
0 . 5 0 2  1 , 0 7 3  0 . 7 9 4  0.540 1.068 
006R7 1 . 0 4 9  0.795 0 .722  1 .045  
O.Rb1 1 - 0 3 2  0 , 7 9 6  0 , 8 9 5  1 , 0 2 9  
1 , 0 2 6  1 , 0 1 9  0.796 1 .058  1.017 
1 . 1 8 3  1 , 0 1 2  0 1 7 9 6  1 .213  1.011 
1 , 7 3 1  1 .010  0 .796  1 , 3 5 9  1 .010  
1 .470  1 . 0 1 3  0.796 1 ,497  1 . 0 1 4  
1 . 6 0 1  1 .021  0 .795  1 .627  1 .023  
1.725 1 , 0 3 3  0.795 1 , 7 4 9  1 , 0 3 6  
1 , 8 4 1  1 .050  0 . 7 9 4  1 .864  1.054 
1 . 9 5 1  1 .071  0 .793  1 .972  1.076 
2 .053  1 . 0 9 7  0 .791  2 , 0 7 2  1.102 
2 . 1 4 0  1 .126  0 . 7 9 0  2.166 l o L 3 2  
2 . 2 3 7  1 , 1 5 9  0.788 2 , 2 5 4  1 - 1 6 3  
2 - 3 1 ' 3  1 , 1 9 6  0 , 7 8 6  2. 335 1 . 2 0 4  
2 . 3 9 5  1 . 2 3 7  0 , 7 8 4  2.410 1.246 
2 . 4 6 6  1 , 2 8 2  0.782 2 . 4 7 9  1.291 
2 , 5 7 0  1 .329  0 .783  2 , 5 4 2  1 - 3 3 9  
2 , 5 8 9  1 . 3 8 1  a 0 7 7 8  2 . 6 0 0  1.391 
2 , 6 4 2  1 , 4 3 5  0 , 7 7 5  2 - 6 5 ?  1.446 
2 . 6 9 0  1 . 4 9 3  0 .772  2.699 1.505 
7 . 7 3 3  1 . 5 5 4  0 , 7 6 9  2 ,741  1 , 5 6 6  
2 , 7 7 0  1 . 6 1 7  0 .766  2 .777  1 , 6 3 0  
7 .803  1 .684  0 .763  2 , 8 0 9  1.698 
7 . 8 3 1  1 .754  0 .760  2 .836  1. 768  
2 . 8 5 4  1 .826  0 , 7 5 7  2 , 8 5 8  1.041 
2 . 8 7 2  1 , 9 0 1  0 .753  2.876 1 , 9 1 7  
7 .887  1 . 9 7 9  0 0 7 4 9  2 .889  1 .995  
7 .896  2 , 0 6 0  0 . 7 4 6  2 .898  2.076 
7 ,902  2. 1 4 3  0 , 7 4 2  7 , 9 0 2  2.160 
2 , 9 0 3  2 . 2 2 8  0 , 7 3 8  2 .903  2 0 2 4 6  

R 
S A W M I L L  

(MBF  1 
0 1  7 8 3  
0 .786  
0 .788  
0 .790  
0  ,792 
0 , 7 9 3  
0 .794  
0 ,795  
0.796 
0 , 7 9 6  
0.796 
0 , 7 9 6  
0.796 
0.795 
0 .  7 9 5  
0 , 7 9 4  
0.792 
0 .791  
0 .  7 9 0  
0 , 7 9 8  
0.786 
0 -  7 8 4  
0 .782  
0 , 7 8 0  
0 , 7 7 7  
0 .774  
0 .772  
0 , 7 6 9  
0 .766  
0 -  7 6 3  
0 .759  
0 , 7 5 6  
0.752 
0 ,749  
0 .  7 4 5  
0.741 
0 .737  

P U L P  
( C O R D S  1 

0.0 
0.0 
0.0 
0.0 
00 187  
0.387 
0 .577  0 , 7 5 8  

00 9 2 8  
1.090 
1 .243  
1.387 
1 , 5 2 4  
1.652 
1 .773  
1.886 
1  9 9 2  
2.092 
2 , 1 8 4  
2.270 
2 .350  
2  4 2 4  
2.492 
2.554 
2 .611  
2.662 
2 ,708  
2.748 
2. 7 8 4  
2 .815  
2 .841  
2.862 
2.879 
20 8 9 1  
2  8 9 9  
2.907 
2 - 9 0 ?  



Output from this program consists of a table (exhibit 9 )  giving the 
ID number of each individual check-scale load and the difference be- 
tween its actual measured product volumes and those calculated by using 
regression equations developed in generating the previous weight - volume 
tables. These differences for each product a r e  summed and printed on 
the table a s  the " ~ o t a l  Difference." The program also sums the actual 
volumes of each product contained in the check-scale sample and the 
total percentage difference is calculated a s  a percentage of the actual 
total volume. This percentage gives an indication of the e r r o r  in the 
tabular values being checked. 

In options 3 and 5 which check both veneer and sawmill volumes, 
the total veneer difference and the total sawmill difference a r e  added to 
get a " ~ o t a l  Saw-Log Difference." The total sawmill and veneer volumes 
of the sample a r e  also combined to get the " ~ o t a l  Saw-Log ~ o l u m e , "  and 
the total saw-log difference is calculated a s  a percentage of the total 
volume. 

Exhibit 9. Example of CHECK output for 
pulpwood, veneer, and sawmill option 

NAME OF F I R M  OR ORGAYIZATION 
CHECK SCALES 

DIFFERENCES i V  ACTUAL AND CALCULATED DATA 

(ACTUAL-CALCULATED) 

PULP VENEER SAWMILL 
I D  f ORDS 

(NO) (MBF) 4 MBF) 

- - - - - - - - - - - - - - - - - - - - -  
TOTAL 
D I F F .  - 1 . 4 3 0  - 0 0  3 1 2  0 ,597  

PERCENT 
OF -11 .9  -1 .4  14.6 

ACTUAL - - - - - - - - - - - - - - - - - - - - -  
TOTAL SAWLOG 
D I F f o  0 , 2 8 5  
t V e V O L o D I F F * + S e V O L o D I F F , )  

TOTAL SAWLOG D I F F o  
AS PERCENT OF 1 . 1  
ACTUAL SAWLOG V 9 L e  



Similar to WTVOL, CHECK is set up to handle any number of data 
s e t s  at one time. A blank trai ler  card must follow each data set i f  more 
da ta  se ts  a r e  to follow. If no more se t s  follow, the t ra i ler  card should 
contain 9999 in columns 1 through 4. A new name header card, option 
c a r d ,  and regression equation coeificients card must head each data set 
I n  the program. 

Appendix 1 shows definitions of variable names, Appendix 2b in- 
cludes the program listing for CHECK, Appendix 3b illustrates the deck 
setup, and Appendix 4 describes input data formats. No subroutines a r e  
used in CHECK. 

Estimating Weights from Volumes 

This program is designed to produce, through regression analysis, 
tables showing average weight per t r e e  by diameter class and number of 
usable 16-foot logs. The program is flexible enough to handle any num- 
b e r  of form classes,  ranging from 65 to 90, any type of log rule (i.e., 
Scribner. International 2-inch, o r  Doyle), any volume table giving cubic- 
foot o r  board-foot volumes, and any range of diameters for different 
species. 

Five types of data cards a r e  required as input to the program: 

I .  Name card--same a s  for WTVOL and CHECK, 

2 .  Option card--includes number of form classes for which 
tables a r e  desired and the minimum and maximum di- 
ameters  for which weights a r e  to be estimated in each table. 

3 .  .Truckload data cards--same a s  for WTVOL and CHECK 
with an additional variable- -total saw-log length in linear 
feet per load. 

4. Tra i ler  card--same a s  for WTVOL and CHECK. 

5. Volume cards--volume data by form class,  diameter, and 
number of 16-foot logs (simply volume tables punched into 
cards) .  

After the truewoad data cards a r e  read, the regression coefficients 
fo r  determining average total weight per t r e e  and average saw-log weight 
per  t r ee  a r e  determined. They a r e  then applied to the mlume data by 
d.b.h. and number of usable 16-foot logs to produce weight; tables by di- 
ameter  and length for each desired form class and species. In addition 
to the tabular weights, average total weight per t ree,  average saw-leg 
weight per t ree ,  average total volume per t ree ,  average number of usa- 
ble 16-foot logs per t ree ,  percentage variation explained by the regres-  
sion equations, and their standard e r r o r s  a r e  eompu-t;ed and a r e  footnoted 
on each table a s  illustrated in exhibits 10 and 11. 



Exhibit 10. Example of VOLWT average total weight per tree table 
for form class 78 

NAME O F  F I R M  OR O R G A N I Z A T I O N  

FORM C L A S S  7 8  AVERAGE T O T A L  W E I G H T  P E R  T R E E *  
T R E E  W F I G H T  (M.Lf3S-1 B Y  NUMBER O F  U S A B L F  1 6 - F O O T  L O G S  

D I A M E T E R  
4 I N C H E S )  1.0 1.5 2.0 2.5 3 - 0  3 - 5  4. 0 4 - 5  

THE ABOVE T A B L E  FQR E S T I V A T I N G  AVERAGE T O T A L  W E I G H T  PER T R E E  WAS DERIVED B Y  S O L V I N ;  T q E  FOLLOWING-- -  
* A V E R A G E  T 3 T A L  WE I S Y T  P E R  T R E E  = 0 , 0 2 5 1 1  + 7 , 7 9 5 9 2  ( A V F R .  V O L . / T R E E l  + 0 . 5 0 5 1 6  [M). OF USABLE 1 6 - F O O T  L O G S )  

M E A N  AVERAGE T O T A L  W E I G H T  P E R  T R E E  = 3 , 5 0 9  (MILBS.) 
S T A N D A R D  D E V I A T I O N  O F  AVERAGE T O T A L  W E I G H T  PER T R E E  = 0,950 I M - L B S *  J 
MEAV T O T A L  V O L U Y E  PER TREE = 0 . 2 5 7  (MeB.F, 1 
S T A N D A R D  D F V I A T I O N  O F  AVERAGE VOLUME P E R  TREE = 0.091 ( M e B - F . 1  
VAR I A T  l nN E X P L A I N E D  BY R E G R E S S I O N  E Q U A T I O N  = 8 8 . 5 7  P E R C E N T  
S T A N D A R D  FRROR O F  R E G R E S S I O N  E Q U A T I O N  = 0 . 3 2 5  ( M o L B S , )  
M F A N  NO. OF U S A B L E  1 6 - F O O T  L O G S  = 2 ,931  ( 1 6 - F O O T  L O G S )  
S T A N D A R D  D E V I A T I O N  O F  NO, O F  U S A B L E  1 6 - F O n T  L O G S  = 0 , 5 2 8  ( 1 6 - F O O T  LOGS) 

+NOTE:  AVERAGE VCLUME P E R  T R E E  WAS B A S E D  ON OOYLE L O G  R U L E  VOLUMES-- 
MESAVAGE AND G l R A R D  



Exhibit 11. Example of VOLWT average saw-log weight per t ree  
table for form class 78 

NAMF CIF FIRM O R  O R G A N I Z A T I O N  

FORW CLASS 78  AVERAGE SAWLOG WEIGHT PER TREE* 
TRF E  WFIGHT ( M e L B S * )  BY NUMBER OF USABLE 16-FOOT LOGS 

D l  ANETER 
t INCHES I 1.0 1.5 2.9 2.5 3.0 3 - 5  4.0 4 95 

THE ARQVE TARLE F R Q  E S T I M A T I N G  AVERAGE SAWLOG W E I G H T  PET TREE WAS D E R I V E D  B Y  S O L V I N G  THE FQLLOWING--- 
"AVERAGF SAWLCG ME I F H T  PER TREE = - 0 . 0 3 7 2 6  + 7 . 6 3 3 6 9  (AVER.  VOL. ITREE)  + 0 ,46018  (Nor OF U S A B L E  16-FOOT L O G S I  

MEAN AVEPAGE SAWLOG WEIGHT PER TREE = 3,274 (Y.lBS,P 
STANDARD D E V I A T I O N  OF AVERAGF SAWLQG WEIGHT PER TRFE = 0.906 (M.LBS,) 
MEAN TOTAL  VOLl lME PER TREE = 0 .257  tM,BeF.l 
STANDARD D F V I A T I Q N  n F  AVFRAGE VOLUYE PER TRFE 0,091 tY.B-F,)  
VAR [ A T I O N  E X P L A I N E D  BY REGPESS lOM E Q U A T I O N  = 90.53 PERCENT 
S f A N D A R D f R R O R D F R E C R E S S l O N F Q U A T I O N =  0 , 2 8 2 ( M , L B S . I  
M E A N N O ,  f l F ' l J S A B L E  1 6 - F O D T  L O G S =  2 , 9 3 1  ( 1 6 - F O O T L O G S )  
STANDARD D E V I A T I D N  OF NO* QF USABLE  16-FOOT LOGS = 0 . 5 2 8  ( 16-FOOT LOGS) 

*ROTE: AVERAGE V f l LUMf  P E S  TREE WAS RASED ON DOYLE LOG SULE  VOLUMES-- 
MESAVAGF AND G IRARD 



VOLFV'I' i s  a s  flexible a s  other  programs described he re  and, in 
producing multiple s e t s  of tables  in  a single run, i s  controlled by the 
t r a i l e r  ca rds  s imi la r  to those for  the other programs.  Here, though, 
the  t r a i l e r  card  i s  used to indicate an  end of truckload data and the be- 
ginning of volume data in addition to  informing the program of an  end of 
data s e t s .  The t r a i l e r  card  should be placed af ter  the truckload data 
deck a s  before and should be blank in columns 1 through 4 when addi- 
tional. data s e t s  follow and should contain 9999 in columns 1 through 4 
when the data se t  being read  is the las t  one. When multiple data s e t s  
a r e  being read,  volume data must follow each data se t .  

The deck setup for VOLWT is shown in Appendix 3c, input data 
formats  a r e  shown in Appendix 4,  and definitions of variable names a r e  
shown in Appendix 1. VOLWT also uses  subroutines NlATINV and 
MULT a s  part  of i t s  regress ion  analysis.  

Subroutines 

Subroutines NLATINV and MULT a r e  required in  both programs 
WTVOL and VOLWT to perform the regress ion  analysis.  NlATINV 
inverts  the mat r ix  consisting of sums  of squares  and sums  of products 
o f  the independent regress ion  variables.  This matr ix i s  given to 
MATINV by the main programs and MATINV replaces this  matr ix by 
i t s  inverse.  The inverse matr ix and the mat r ix  containing the sums  of 
the  dependent variables and the sums  of products of the dependent vari-  
ables  t imes  the independent variables a r e  input t o  MULT. MULT mul- 
t ipl ies  these two mat r ices  t o  develop a matr ix of regress ion  coefficients 
which a r e  returned to  the main program. 

These two subroutines a r e  not hardware dependent and should r e -  
quire  no alteration o r  programer action regard less  of the program in 
which they a r e  used o r  which option is chosen. No definitions of var i-  
able names used in them a r e  included here ,  but l ist ings for  both can be 
found in  Appendices 2d and 2e. 
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Appendix 1 

Definitions of Program Variable Kames 

AMEAN Array of averages for number of t r ees  per load, total 
weight per load, board-foot volume per load (sawmill 
plus veneer volume), saw-log weight per load, board- 
foot veneer volume per load. 

AMNPUL &lean pulp volume. 

AMNPWT &lean pulp weight. 

AMNSML Mean sawmill volume. 

AMSE Array of mean square e r r o r s  for the regression equations. 

ANLOGS Number of usable 16-foot logs. 

APV Pulp volume (or weight) per truckload. 

ATPV Total pulp volume (or weight) in a l l  sample truckloads. 

ATSLV Total saw-log volume in al l  sample truckloads. 

ATSV Total sawmill volume in all  sample truckloads. 

ATVV Total veneer volume in a l l  sample truckloads. 

B Array of regression constants and coefficients. 

CPV Calculated pulp volume (or  weight). 

CSMV Calculated sawmill volume. 

DET Determinant of the matrix continuing sums, sums of 
squares and products of the independent variables. 

ICOUNT Line count controlling printer. 

ID Truckload identification number. 

IFC Form class.  

IFRAC Fraction of load weight not in even thousands of pounds. 

Code used to select program option which varies accord- 
ing to product raw material.  



IWTM 

KARRAY 

LOGRL 

r n X D  

MIND 

NAME 

NCASE 

NOLDS 

PPD 

PSLVD 

PSVD 

PULPWT 

PVD 

PVVD 

Identifies the number of t r ees  per load to which each table 
applies. Appears in heading of each table. 

Truckload weight, in even thousands of pounds, appearing 
in left-most column of each table. 

TWTMIN rounded back to nearest lowest thousands of 
pounds. 

Total net load weight. 

Do-loop index. 

Diameter class varying from 10-40 inches. 

Counter used in determining when the number of form 
classes for which weights have been computed 
equals NK. 

Array of volumes by form class, length, and diameter. 

Log rule. 

Maximum diameter appearing in weight table. 

Minimum diameter appearing in weight table. 

Name of f i rm o r  organization. 

Number of form classes for which tables a r e  to be 
produced. 

Total number of loads. 

Percentage difference in actual pulp volume (or weight) 
and calculated pulp volume (or weight). 

Percentage difference in actual saw-log volume and 
calculated saw -log volume. 

Percentage difference in actual sawmill volume and 
calculated sawmill volume. 

Pulpwood weight read from truckload data cards.  

Difference in actual pulp volume (or weight) and calculated 
pulp v o l m e  (or weight) by load. 

Percentage difference in actual veneer volume and calcu- 
lated veneer volume. 



REGSS 

RHS 

RSQR 

SAWIjriWT 

SCALE 

SLVD 

SMLVOL 

SOLRHS 

SPWTSQ 

SPX 

SSE 

SSbf LSQ 

SSY 

STD 

STDPTJL 

STBPWT 

SUMSML 

SVD 

SVOL 

Weight per cord factor used in converting pulpwood from 
pounds to cords. 

Array of pulptliood weights (or volumes) calculated and 
pr ided in tables. 

Regression sum of squares. 

Right-hand side of normal equations. 

Coefficient of multiple determination. 

Array of average saw-log weights. 

Total truckload volume. 

Saw-log volume difference per load. 

Sawmill volume. 

Array containing product of B times RHS. Used in cal- 
culating sums of squares due to e r r o r .  

Sum of squares of pulp weight. 

Sums, sums of squares and products of the independent 
variables. 

Sums, sums of squares and products of independent and 
dependent variables. 

Sums of squares due to e r r o r ,  

Sum of squares o f  sawmill volume. 

Sum of squares of the dependent variable corrected for 
the mean. 

Standard deviation of variables whose means a r e  defined 
in AMEAN. 

Standard deviation of pulp volume. 

Standard deviation of pulp weight. 

Sum of sawrnill volume. 

Sawmill volume difference per load. 

Calculated tabular values of sawmill volume. 



SWT Calculated saw-log weight. 

TITLE Name of f irm o r  organization. 

TMr"r=IC Maximum number of t r ees  per load observed among 
sample loads. 

TMIN &Iinim-um number of t r ees  per load observed among 
sample loads. 

TOSAWL Total saw-log length per truckload. 

TOTWT Total weight per t ree .  

TPVB Total pulpwood volume (or weight) difference in  the sample. 

TREES Sponymous with ITREES but is in rea l  mode used to cal- 
culate tabular values. 

X Maximum n u d e r  of t r ees  per load. Used a s  a delimiter 
in producing tables. 

TREMIN Minimum number of t r ees  per load. Used a s  a delimiter 
in producing tables. 

TSEVD Total saw-log volume difference in the sample. 

TSML Total sawmill volume for a11 loads. 

TSVD Total sawmill volume difference in the sample. 

TVVD Total veneer volume difference in the sample. 

TWT Net load weight, in even hundreds of pounds, used in cal- 
culat ing tabular values. 

TWTI Synonymous with I T but in rea l  mode. 

TWTMAX Maximum net load weight per truckload. Used as a 
delimiter in producing tables. 

TWTMIN Minimum net load weight per truckload, Used a s  a 
delimiter in producing tables. 

VAR( 1 ) The number, one. 

VAR(2) Number of t r e e s  per load in WTVOL, Average volume 
per t r ee  per truckload in VOLWT, 

VAR(3) Total net weight per load in WTVQL. Average saw-log 
length per t r e e  per truckload in 16-foot logs in VOLWT. 



VAR( 6 ) 

VAR( 7) 

VVD 

VVOL 

WMAX 

Square root of total net weight t imes number of t r ees  per 
load in WTVOL. Average total weight per t r ee  per 
truckload in VOLWT. 

Total board-foot volume (sawmill plus veneer) in WTVOL. 
In VOLWT, the average saw-log weight per t r ee  per 
truckload. 

Total saw-log weight. 

Total veneer volume. 

Veneer volume difference per load. 

Calculated tabular veneer volume. 

Maximum number of t r e e s  per load observed among 
sample loads. 

WMIN Minimum number of t r e e s  per load observed among 
sample loads. 

XIFRAC Synonymous with IFRAC but in rea l  mode. 

XIWT Net load weight rounded to the nearest 200 pounds. 

XIWTM Synonymous with IWTM but in, rea l  mode. 

XNO Number of t rees  o r  logs per load. 

Y Dependent variables. 



Appendix 2a. Listing for WTVOL 

D I M E N S I O N  M A M E f 2 0 f  , V A R ( ~ ) , S P X Y ( ~ * ~ # * S P X ~ ~ , ~ )  t A M E A N ( 7 ) t R H S ( 4 t 3 b  * R E G  
~ S S ( ~ ) ~ S S E ( ~ ) ~ A M S E ( ~ ~ ~ R S Q R ~ ~ ) ~ P W T ( ~ ~ ~ S V O L ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ V V O L ~ ~ )  

D I M E N S I O N  S S Y f  3) 9 S O L R H S f  3 )  r S T D (  7) 
DOUBLE P R E C I S I O N  VAR.SPXY,SPX,RHStVDL,WTStAMEAM,TEMINTREMAX,  TUTM 

l f N I T W T M A X I D E T p A f l N P W T t S S E ~ A M S E p R S P R t R E G S t T R E E S ~ T W T  
2 1  ~ S W T I B I S O L R H S ~ V V O L  

DOUBLE PREC 1 S I  ON SSY 9 TWT*  PWFCT R t S T D t  STDPWT ,SUMPWTtSPUTSQ,STDPVLtSU 
l M S M L r  SSMLSQ, STDSML,iMIN,TMAX,UMINtUMAX 

P D O  2 I = l t ?  

DO 2 Jsl.7 
2 SPXY I I t J)=O. 

TSML=O 
SUMPWT=O, 
SPWTSQ=O, 
SUMSML=Oo 
SSML SQ=O* 
R E A D ( S t 3 f  ( N A M E ( I ) , I = l t 2 0 )  
R E A D ( 5 . 4 )  I O ~ P H F G T R , T R E M I N ~ T R E H A X ~ T U T M I N ~ T U T M A X  

3 FORMAT f 2 0 A 4  
4 F O R Y A T f  I L t F 4 * 3 , 4 F 3 * 0 )  

VAR( 1) I S  ONE* 
V A R f  2 )  I S  T H E  NUMBER O F  TREES PER L O A D *  
V A R ( 3 )  I S  T O T A L  NET W E I G H T  PER LOAD, 
V A R ( 4 )  I S  T H E  SQUARE ROOT O F  T O T A L  N E T  W E I G H T  X NUMBER OF T R E E S  PER LOAD, 
VAR(  5 )  I S  T O T A L  BOARD FOOT VOLUME ( S A W M I L L  + VENEER V 3 L U M E ) r  
V A R f  6 )  I S  T O T A L  SAWLOG WEIGHT, 
V A R 1 7 )  I S  T O T A L  VENEER VOLUME* 

WHERE 10 I S  EQUAL T O  0 OR 99999 A N  END OF S A M P L E  D A T A  H A S  BEEM EN- 
COUNTEREDI WHERE I D  I S  0% OTHER D A T A  S E T S  W I L L  FOLLOW. WHERE I D  
I S  9999, A L L  D A T A  SETS H A V E  B E E N  READ*  

I F  O P T I O N  1 .29  OR 4 I S  D E S I R E D *  BOARD-FOOT VOLUMES MAY B E  PUNCHED I N  
T H E  T 3 T A L  VDLUME F I E L D  OR I N  THE S P E C I F I C  VOLUME F I E L D  OR BOTH* T H E  
F O L L O W i N G  STATEMENTS P L A C E  VALUES I N  F I E L D S  L E F T  B L A N K  FOR THESE 
O P T I O Y S  WHEN S P E C I F I C  A N D  TOTAL VOLUME F I E L D S  ARE NOT PUNCHED. 

T H E  F O L L O W I N G  STATEMENTS D E T E R M I N E  M I N I M U M  & M A X I M U M  NUMBER O F  
T R E E S  PER L D A D  FROM T H E  SAMPLE D A T A  U Y E N  T H E S E  VALUES ARE NOT 
S P E C I F I E D  I N  T H E  O P T I O N S  CARD, 

THE F D L L O W I N G  STATEMENTS D E T E R M I N E  M I N I M U M  & MAXIMUM L O A D  W E I G H T S  
FROM T H E  S A M P L E  DATA WHEN THESE VALUES ARE NOT S P E C I F I E D  I N  THE 
O P T I O N S  CARD. 

8 I F ( T W T M I N , N E o O * O R ~ T W T M A X ~ N E * O I G O  TO 9 
I F ( S P X Y t  1, I )  .EQ*O)WMIN=900000 .  
I F I S P X Y f  I t  l)*EQIO!WXAX=O* 
IFlVAR(31.LT~#MINtWMIN=VdRI3) 
I F I V A R  (31 ,GT*WMAXf WMAX=VAR(3)  

V A R I A B L E S  U S E D  I N  R E G R E S S I O N  A N A L Y S I S  U H I C H  ARE NOT READ D I R E C T L Y  
ARE O E T E R M I U E D  BELOW, SUMS AND SUMS OF SQUARES t PRODUCTS ARE A L S O  

C A L C U L A T E D *  



Appendix: 2a (continued) 

S P X Y  I S  S E P A R A T E D  I N T O  S P X  ( S U M S S S U M S  OF S Q U A R E S  C P R O D U C T S  FOR 
T H E  I Q D E P E Y D E N T  V A R I A B L E S )  AND Q H S  ( T H E  R I G H T - H A N D  S I D E  O F  T H E  
FdORuAL E Q O A T  TONS I. 

S U B R O U T T G E  M A T I Y V  I S  C A L L E D  T O  I N V E R T  T H E  M A T R I X  SPX,  S U B R O U T I Y E  
M U L T  M U L T I P L I E S  T H E  I N V E R S E  OF S P X  A N D  P H s  T O  D E T E R M I N E  0s T H E  
R E G R E S S I O N  C O E F F I C I E N T S .  

C A L L  M A T I N V t  S P X 9 4 , D E T I  
C A L L  M L l L T ( S P X t R H S r 4 r 3 r 4 s R )  

L 
C S T A U O A R O  D E V I A T I O N S ,  M E A N S *  ERROR S U Y S  C F  S Q U A R E S *  R E G R E S S I O N  SUMS OF 
C S Q U A R E S ,  M F A N  SCIUARE E R R O R S *  A N D  C O E F F I C I E N T S  O F  V A P I A T I O N  A R E  C A L C U L A T E D .  
C 

DO 15 1 ~ 2 9 7  
S T D ~ I J = ~ S P X Y ~ I ~ I ~ - ( ~ F P X Y ~ ~ ~ I ~ * * ~ ~ ~ S P X Y ~ ~ ~ ~ ~ ~ ~ / ~ S P X Y ~ ~ ~ ~ ~ - ~ ~ O ~  
S T D (  I ) = D s Q s T ~ S T O I I l l  

1 5  A M F A N ( I ) = S P X Y (  1, f ) / S P X Y i  L e i 8  
h M N D W T = S U M P H T /  S P X V I  1 e 1 1 
AYWSML = T S Y L / S P X Y f l * l l  
IFtPWFCTR-LE*O.)PHFCTR=1. 
A M N P V L = A M N P W T / o W F C T P  
S T O P W T = D S Q R T ( f  SPWTSQ-(  [ S U M P U T * * Z I / S P X Y (  I* 1) 1 i / ( S P X Y (  l e k ) - l * O ) )  
S T D P V L = S T D P W T / P M F C T R  
S T D S M L = D S Q R T ( (  S S Y L S Q - (  ( S U M S Y L * * Z ) / S ~ X Y ~ ~ ~ ~  j9 ) / I S P X Y ( l , l ) - 1 . 0 )  
013 19 J = l t 3  
S O L P H S l  J ) = O .  
on 1 7  r=l,r+ 

1 7  S f i L R H S f J ) = S O L R H S ( J j + B (  1 v J ) Q R H S i  1 . J )  
S S E f  J ) = S P X Y (  J + 4 ,  J i - 4 ) - S O L R H S ( J I  
S S Y ( J ) = S P X Y ( J + ~ ~ J + ~ ~ - ~ R H S ~ ~ ~ J ) * * ~ / S P X Y ~ L , ~ ) )  
R E G S S f  J ) = S S Y (  J ) - S S E f J )  
A M S E i J ) = S S F { J ) / ( S P X Y l  1 v 1 1 - 4 m O f  
A M S E L J I =  ( D S Q R T  I A M S E ( J ) l l  

19 R S Q Q ( J ) = Q F G S S I  J l / S S Y ( J )  
N O L D S = S P X Y  f 1 , l )  
IF(TRfMIN~EQ*O.)TREMfN=TMIN 
I F (  T R E Y A X * E Q * O .  f T P E M & X = T M A X  
IFITWTMIN.EQ.O.)TUTWIN=WMIN 
I F g T W T M A X .  EQ.Q.)TWTMAX=WMAX 
I W=TthTM I N 
T W T M I N = I W  
GO 10 ( 2 0 9  30~40~50r601 t I 0  

C 
& S U Y M A R Y  PhGE FOR O P T f C N  1 I S  P R I N T E D  
L 

2 0  W F l T E ( 6 , 2 0 0 )  
W R I T E f 6 , 1 0 0 ) f N A P E I I ~ s I = 1 ~ 2 0 )  
WRITF(6r207)N~LDSIAMEAIVf2jtSTDf21,AMNSML,STDSMLtAMEAN(6!,STDfb) 
WRlTEt6*204)(BfItlI,I=l,4f 
W R I T E [ 6 r l 0 2 l % S Q Q ( l )  * A M S E ( l )  

Ir 

C D E L I M I T E R S  A 9 E  S E T  FOR P R O D U C I N G  T H E  T A B L E S .  
G 

2 1  T R E E S = T R E Y  I N - 1 .  
2 2  T W T = T W T M I Y  

T W T I = T W T M I N  
T R F E S = T S E E S + l -  
1 F f T R E E S . G T . T R E M A X ) G O  T O  8 0  
I T R E E S = T R E E S  



Appendix 2a (continued) 

T A B L E  H E A D I N G  F O R  OPT I!3N 1 I S  P R I N T E D  THEN TABULAR VALUES ARE 
C A L C U L A T E D  G P R I N T E D  FOR E A C H  L l N E  I Y  THE TABLES, 

StJYMARY PAGF FOR C P T I O Y  2 I S  O R I N T E D  

T A B L E  H E A D I N G  FOQ O P T I f l M  2 I S  P R I N T E n  THEh! TAB l fLAR VALIJES ARF 
C A L G U l A T F o  & P Q l r Y T E O  FnR EACH L I N E  I N  THE TABLES.  

L 
C SUYYARY PACE FOR O P T I O N  3 I S  P R I N T E D  
L 

40  W R I T F ( 6 v 4 0 0 )  
W R I T E ~ 6 ~ l O 0 l ~ N A ~ E ~ ! ) ~ ~ ~ 1 ~ 2 0 ~  
W R I T E ( 6 ~ 4 0 2 ) N O L 3 S I A M E ~ N f 2 1 ~ S T O ( 2 )  , A M N S Y L , S T D S M L ~ A P E A N ( ~ ~  , S T D ( 7 ! e h M  

I E A N ( 6 )  , S T D ( 6 1  
W R I T E ( ~ , ? O ~ ) ~ B ( I , ~ ) ~ I = ~ I ~ I  
w P I T E ( ~ , ~ ~ ~ ) R S Q R ( ~ ~ , A M S € [  1 )  
W K I T F ( 6 r 4 0 4 )  f Y I I r 7 )  , I = 1 , 4 )  
W Q I T E ( ~ ~ ~ ~ Z ) Q S O R ( ? ) , A M S E ( ~ )  
WRITF(6,3041(BII,31t1=1,4) 
W R I T F ( 6 , 1 0 2 1 Q S Q R  ( 3 )  , A M S E I 3 1  
G O  T O  2 1  

c 
C, T A B L F  t i E - A r ) f V G  FOR V T I O V  3 I S  P R I N T E D  THEN T A B U L A R  V A L U F S  ARE 
C C A L C U L A T E 9  h P ? I N T E D  FOR EACH L I N E  I N  Tt iE TABLES, 
C 

4 3  d P f T E l h r 4 0 8 i  
44  O n  46  1 - 1  9 5  

S V C L I  l f = B f  1, ~ ) + B { ? ~ ~ ~ * T R E E S + B ~ ~ ~ ~ ~ * T W T ~ ~ ~ ~ ~ ~ ) * D S Q ~ T ~ T ~ T * T R E E S )  
VVCL ( 1  ) = a (  1 , 3 ) + R ( 2 , 3 1 * T R E E S + B t  ~ , ~ I * T W T + B ~ ~ ~ ~ ) * D S Q P T {  TwT*TPEESB 
IFIVVQL1I),LE.3,$VVOLII)=O. 
I F f S V 7 t l  l ) * L E . O e ) S V D L i  l t = O o  
I F t V V n L f I  J . LT ,SVf3C(1 f  IGCi  T O  4 5  
V V C C ~ I ~ = S V O L ( I  1 
SVPL i ! =O. 
63 T n  46 

4 5  SVPL ( T l = F V O L  ( l f - V V 3 W  1 
46  TWT=TWT+.? 

f T b r T = T b T f  
d f ? I f E { O t 1 6 2 )  T T W T I V V ~ L ~  ~ ) ~ S V ~ ~ ~ ~ ~ ) ~ V V ~ L ~ ~ ~ ~ S V ~ ~ ~ ~ ! T V V ~ L ( ~ ~ P S V ~ L ( ~ ) F V  

I V C I L ( 4 )  * S V 3 L ( 4 1 , V V n L t  5 )  , S V O L f 5 1  
T W T T = T G T I + l .  
I G I T d T , G T . T W T Y A X ) G J  T? 2 2  
GO Tf? 44  

C 
t S U Y M A Q Y  P A G E  F n 4  P P T I n Y  4 I S  P 9 1 Q T E D  



Appendix 2a (continued) 

T A B L E  H E A D I N G  F q R  O P T I O Y  4 I S  P P I N T E D  THEN T A B U L A S  VALUES ARE 
C A L C U L A T E D  & P R I Y T E D  FOR EACH L I N E  I @  THE TABLES,  

SLJYMARY PAGE F O R  P P T I O N  5 I S  P R I N T E D  

T A H L F  H E A 3 I h G  FOR O Q T I O Y  5 I S  P R I R T E D  TPEN T A B J L A R  VALUES ARE 
C A L C U L A T F 3  & P R I N T E 3  FOR EACH L I N E  I Y  THE TABLES. 



Appendix 2a (continued) 

C 
C I F  I D  I S  0 GO TO 1 E READ THE NEXT SET OF DATA* OTHERWISE 
C TERMINITATE PROGRAM, 
t 

8 0  I F f I D - E Q o O I G O  TO 1 
LOO FORMAT( lHO, / f / r 6X ,20A41  
1 0 2  FORMATI lHOr5X* 'MULT IPLE  R SQUARED = ' t F9 ,4 * / t  

1 ' STANDARD ERROR = * ,F9-4 , / / / / )  
1 0 4  FORMAT(lH1,5X, 2 0 A 4 t  l 1 X * I 3 t e  LOGS ' I  
1 0 6  F O R ~ A ? I l H l ~ 5 X ~ 2 0 A 4 ~ 1 l X ~ ~ 3 ~ ~  TREESe9 
1 4 2  FORMAT( l H  lX,13,4X,51 F7*3,4X,Fffo3,5Xf 1 
2 0 0  F O R M A T f l H l  38X,43HUEIGHT SCALING OF LOGS FOR SAWTI MBER VOLUME) 
2 0 2  FORMATflHO,/////r6X,*NUMBER OF LOhDSe16X,*= ' * I4, '  ( N O l l ' t / / / r 2 7 X  

1 teMEAY ' r22X* 'STANDARD D E V I A T I O N f r / / r  
Z~XI'NUMBER OF LOGS = ' t F 9 e 4 , '  [NO. l ' *  18X,F9-4vS ?NDe)' , / ,  
36X9'SAWLOG VOLUME = ' *F9 *4 , '  (MBF) ' r l 8X ,F9*4 , '  ( M B F l ' t / ,  
46XseSAWLOG WEIGHT = ' 9  F9.4, * I M L B S I e r  17XeF9.4,' (MLRS) ' )  

2 0 4  FORMAT f l H O  r 5 X ,  'THE REGRESSION EQUATION FOR EST [HATING TOTAL SAWLOG 
1 VOLUME IS ' , / / r2X, 'TOTAL SAWLOG VOLUME = * tF9 -4 , '  + ' r F 9 0 4 .  
2 '  (NO OF LOGS1 + 'VF9-4 , '  (TOTAL WEIGHT) + ' r F 9 - 4 1  
3 *  (SQRT(TOTAL WEIGHT + NO OF L O G S ) ) ' )  

2 0 6  FORMAT(1H ,59X,'HUNDREDS OF P O U N D S * ~  /,* THOUS.' r l l X , ' O '  ' 2 3 x 1  
1'2'r23X~*4'r23X~*6'~23X~'8'~/t' 3 F ' ~ 9 X * 4 ( 9 H S A W T I M B E R * l 5 X l  q 

29HSAWTIMBERv/,' POUNDS'r9X,4(5H[MRFl e19X)  v5HIMBF)) 
2 0 8  F@RYAT( 1H 71x1 I 3 r 8 X w 4 f  F8.3r16X)  ' F a - 3 )  
3 0 0  FORMAT( 1 H l  r41Xp40HWElGHT SCALING OF LOGS FOR VENEER VOLUME) 
302  FORYAT(lHO,/////,6Xt'NUMRER OF L O A 0 S s r 6 X t ' =  ' , 1 4 t t  ( N 0 - ) ' , / / / , 2 7 X  

1r*MEANe,22X,'STANDARD O E V I A T I O N ' r / / r  
26X**NUMBER OF LOGS = ' r F 9 0 4 r '  (NO* l ' r  1 8 X e F 9 - 4 t  (NO.) '* / ,  
36XIeVEMEER VOLUME = ',F9.4r' (HBF) ' .18XrF9.4r '  I M B F ) * * / ,  
46X1'VENEER WEIGHT = ' , F 9 * 4 * *  (MLBSIep17X ,F9 .4 * *  I M L B S )  * )  

3 3 4  F O R M A T ~ L H O ~ ~ X I ' T H E  PEGQESSfQN EQUATION FOR ESTIMATING TOTAL VENEER 
1 VOLUME IS8,/ / ,?X, 'VENEER Vi3LUME = * , F 9 * 4 r '  + ' r F 9 o 4 ,  
2 '  (NO OF LOGS) + * , F 9 * 4 r e  (TOTAL WEIGHT) + * * F 9 * 4 e  
3 '  (SQRT(T9TAL  WEIGHT 9 NO OF L O G S ) ) ' )  

3 0 6  FORMAT( 1 H  ,59X r'HUYDREDS OF POIJNDS'. /, * THOUS.', 1 lX , '0 ' ,23Xr  
1 8 2 ' r  2 3 x 1  ' 4 ' r 2 3 X , * 6 '  * 2 3 X t ' 8 '  A' OF' ~ ~ ~ X * ~ ( ~ H V E N E E R I ~ ~ X ) ,  
2 6 H V E N E E R , / , " P n U N D S \ l O X ~ 4 1 5 H I M B F ~ t 1 9 X ~ ~ 5 H I H B F ) P  

4 0 0  F O R M A T f l H l  ,33X,52HHEIGHT SCALING OF LOGS FOR VENEER AND SAHMILL VO 
1LUME ) 

4 0 2  FORMATIlH0,/1///,6XtiNUMBER OF L0ADSe,6X,'= '914, '  ( N O - ) ' t / / / s 2 7 X  
1 'MEAN* ,22XI 'STANDARD DFVIATIC'Y' * / / *  
26X,'NUMBER OF LCGS = ' rF914 , '  I N O - ) e r 1 8 X ~ F 9 ~ 4 , '  ( N O * ) ' r / t  
36Xr 'SAWMTLL VCILUME = ' 7 F 9 . 4 f e  (MBF)' , l8X,F9.4, '  ( M R F ) * p / ,  
46Xp'VENEFR VOLUME = *,F9*4,* {MBF) ' ,18XtFQe4, '  ( M B F ) ' r / *  
56Xp1SAWL@G WEIGHT = ' pF9 -4 , '  (MLBS) '  *17X,F9.4r1  (MLBS)  ' 1  

4 0 4  FORMATf1HOV5X, 'THE REGRESSION EQUATION FOR ESTIMATING TOTAL SAWLOG 
1 UFIGHT I S ' p / / 1 2 X v ' T O T A L  SAWLOG WEIGHT = ' , F 9 - 4 * '  + ',F9.4, 
2 '  (NO OF LOGS) + ' r F 9 o 4 q '  (TOTAL WEIGHT) + ' r F 9 0 4 r  
3 '  (SOQT(T3VAL WEIGHT + NO OF L O G S ) 1 ' )  

4 0 8  FORMAT(1H ,59X+'HUNDREDS OF POUNDS', / r *  THOUS- * *  1 l X i e O '  r 2 3 X t  
1 * 2 ' ~ 2 3 X 1 ' 4 * ~ 2 3 X 1 ' 6 ' t 2 3 X ~ * 8 ' ~ / v '  O F ' r S X t  
25 I l 8HVENEER SAWMILLp6X)  r / . '  P O U N D S * ~ ~ X I ~ ~ ~ H ( M B F )  *bXp5H(MBF ),EX 
3 )  1 

500 FflRMAT( 1 H l  * 3 3 X  t57HHEIGHT SCALING OF TPEES FOR SAWTIYREQ AND PULPWO 
1OD VOLUME) 

5 0 2  FORMAT(1H01/////,6X*'NUMBER OF LOADSe,6X.*= *,14,' (NO*J' , / / / ,27X 
l , ' M E A N e t 2 2 X ~ ' S T A N D A R D  D E V I A T I O N S p / / r  
26XI* NUMBER OF TREFS = ',F9-4, * (NO. ) ' *  18X,F9.4re  ( N D * f ' r / r  
36X1'PULPWDOD VOLUCF = ' t F 9 s 4 1 '  (CORDS)'  e16X1F9.4, ' [CORDSI ' 1  / t  

46X1 '  PULPWOOD WEIGHT = *,F9*4, ' ( M L B S I ' t  17X,F9,4*' I MLBS) * * / ,  
56X,'SAWLOG VOLUME = *,F9-4, fM8F 1 ' r  18X,F9*4, ' I M 8 F )  ' t  / r  
S6X t8TOTAL  WEIGHT = ' rF9.4, '  t M L B S ) \ l 7 X , F 9 - 4 , '  ( M L B S J f r / r  
76Xf1SAWLOG WEIGHT = '1F9,4* '  (MLBS) ' ,17X,F9*4r '  ( H L B S ) ' )  

503 FORYAT(1HOl/l///,6X**NUMBER OF L O A D S a , 6 X ~ ' =  ' r i b , '  I N O . ) * r / / / , 2 7 X  
1 1  *MEAN1,22X, 'STANDARD D E V I A T I O N ' r / / r  
26X1'NUIYU3ER OF TPEES = ',F9,4,' ( N 0 , ) * , 1 8 X t F 9 * 4 t e  ( N U e l ' r l ~  
36X,*PULPWqOD WEIGHT = ',F9,4,' f M L R S ) \ l 7 X * F 9 * 4 , '  ( M L B S ) * r / t  
46Xq'SAWLOG VCILUME = ' f F 9 - 4 .  ' fYSF 1',18X,F9*4,' I M B F ) ' r / r  
56X r1TOTAL  HEIGHT = ',F9,41' ( Y L B S ) ' r l 7 X , F 9 . 4 r '  { H L B S ) * t / t  
66X r 'SA&LDG WEIGHT = " F 9 * 4 1  * ( M L B S j *  t 17X,F9.4r8 [ M L B S J * )  

5 0 4  FORMAT t LHO, 5X7 'THE REGRESSION EQUATION FOR ESTIMATING TOTAL SAWLOG 
1 VOLUYE I S ' r / / * 2 X * ' T C l T A L  SAWLOG VOLUME = * ,F9*41 '  + ' rF9.4r  
2 '  (NO t"F TREES) + ' t F 9 - 4 r '  (TOTAL WEIGHT) + ' p F 9 1 4 t  
3' 1SQRTIT3TAL WEIGHT * NO OF T R E E S ) I e 1  

5 0 6  FORMAT(lHOtSX, 'THE REGRESSION EQUATION FOR ESTIMATING TOTAL SAWLOG 
1 WEIGHT I S '  ,// r 2 X t ' T O T A L  SAWLOG WEIGHT = * rF9.4, ' + *, F9.4, 
2 *  [NO OF TREES) + * , F 9 - 4 r s  [TOTAL WEIGHT) + ' r F 9 - 4 ,  



Appendix 2a (continued) 

3' f S q 9 T ( T 7 T A L  WEIGHT * NQ OF T R E E S ! )  ' f  
508 F O R M A T  ( I W  9 5 9 X l W t f r ) Y 0 9 E ' i S  PF P0UI..DSg /, V T H O U S - ' ,  11x1 ' 0 '  9 2 3 x 1  

L V Z " r 2 3 X , ' 4 '  ~ 2 3 X ~ % ' p 2 3 X ~ P 9 e ~ / , P  7 F 1 1 5 X 1 5  ( 1 7 H S A W T I Y B E R  P J L P v 7 X  
2),/, * P f 3 U Q D S 1 @  5 X e 5 (  1 7 Y f M A F )  ( C O R D S 1  q 7 x 1  I 

510 F O F W A T  ( I N  $ 5 9 2 ;  r S " I I I Y O R E D S  OF P O J N D S "  / r  * T H O U S  - ' e  l l X ,  a 0 e , 2 3 X ,  
1 ' 2 ' 9 2 3 X 1 ' 4 '  t 2 3 X , ' h *  9 2 3 X p  '8' p f  9 '  7 F ' t S X , 5 ( 1 7 H S A W T I M S E R  P U L P s 7 X  
2 5 , 1 p V P " 0 V 0 S \ t 5 X 1 5 f  l 7 H f Y a f t  IP3UYDSlt7Xf) 

512  F O F M A I l l H  t l U 1 T 3 q 4 X ~ 5 ( F S 2 3 r 4 X ~ F 7 * 3 , 5 X 1 j  
630 F O F Y  A T  ( ? H I  ~ 2 9 X 1 6 2 W H F I G H T  S C A L I Y G  OF T P E E S  F O R  V E Y F W  R I S A W Y I L L  A N D  P 

l U L P W O C D  V Z L U H f f  
002 F 7 P " A T ( l q O * / l / / l q 6 X ~ ' N U Y B E R  OF L O A D S ' , S X * ' =  ' r I 4 r V ( N ~ * ) ' , / / f p 2 7 X  

1 , ' w E A Y S , 2 2 X p  " S T A Y D M  D E V I A T T q Y ' t / / r  
2 6 X , ' ? j U Y B F P  3 F  T P F F S  = 5 F 9 , 4 q r  I'NPe ) ' o l 8 X , F 9 * 4 , '  I V D * l l , / v  
> 6 X e f  f='JLPkl70D ' i 3 t l f " E  = ' ,F9.4,  t C C Q O S 1  \ 1 1 X , f 9 . 4 *  V C O O O S ) * ? / ,  
4 6 X e f P U L P M ? O D  W E I G H T  = ' , F ~ , ~ , V V L ~ S ) ' ~ ~ ~ X I F ~ * ~ ~ V ~ L B S ~ ' ~ / ~  
5 6 X , ' S A h Y I L L  V 3 t U Y F  = " F 9 . 4 , '  f Y B F f ' , l 8 X , F 9 , 4 , '  I M B F I ' , / ,  
h 6 X I i V E F E E 2  V O L I J Y E  = ' ,F9,4,  V f Y B F  I * ,  l 8 X S F 9 * 4 ,  V M B F ) @  ,/, 
7 5 X , @ T 9 T A L  W E I G H T  = " F 9 . 4 9  ' f  ( M L B S 1 % 1 7 X t F 9 . 4 r 6  ( ( Y L R S )  ' t / e  

8 6 X 1  'SSAhL36 W F I G Y I  = "rF4.4,  * I M L B S )  * r 1 7 X , F 9 . 4 t '  [ M L R S ) ' )  
603 FOR"ATtlHOp/f///r$Xo'NUWBER OF C O A D S ' , 6 X t ' =  ' r 1 4 e q  ( ( M O - ) ' p / / / t Z ? X  

i , ' " ~ A Y ' ~ 2 2 X I t S S A Y O A R D  D E V I A T I O Y \ / / p  
2 6 X I t N l J i 4 9 E R  13F T R E E S  = * r F 9 - 4 r U N O r ) ' , 1 8 X r F 9 e 4 , V N O - I ' , / ,  
3 6 x 9  V ' J L P W D O D  W F I C H T  = ' r F 9 . 4 9 '  { [ M L B S l '  9 f 7 X f F 9 - 4 , '  i f l L B S ) ' ~ / r  
4 6 X p g S 5 A W M I L L  V f J L t l Y F  = ' v F 9 - 4 , '  I Y B F  ) ' ~ 1 8 X r F 9 ~ 4 ~ '  ( N B F I 0 r / r  
5 6 X V q V E Y F E R  V O L U M E  = ' p F 9 - 4 ,  * I Y R F ) * r l 8 X , F 9 - 4 ,  ' ( M B F )  5 1 ,  
6 6 X , * T 3 T A C  WE I G Y T  = ' ~ F 9 , 4 *  V ( Y L B S t e  e l ? X 1 F 9 * f t q ~  g M L t 3 S )  * * / $  

7 6 X I ' S A W L f l G  W E I G H T  = ' * F 9 . 4 r '  i M L B S L a t 1 7 X ~ F 9 - 4 . '  ( M L R S I ' B  
6 0 4  F D R " A T ~ l H O ~ 5 X ~ ' T H E  R E G R E f S I O N  E O U A T I O b  F P R  E S T T M A T I N G  T O T A L  V E N E E R  

1 V O L U Y E  I S ' ~ / / ~ 2 X ~ ' V E W F F R  V l L U M E  = \ r F 9 * 4 * ' +  ' r F 9 - 4 s  
2 V V f  O F  T R E E S )  + ' , F 9 , 4 9 '  ( T O T A L  M E I C M T )  + " F 9 . 4 9  
3 #  I S Q 9 T I T D T b i  W E I G H T  * N'3 qF T R F E S 8 j e j  

636 F O P b 4 A T ( l H  9 5 9 X y 1 W U N D R E D S  C?F P O l i e ! D S ' r / q '  T H O U S r ' , I I X t ' O s  r 2 3 X r a 2 ' $  
1 2 3 X ~ ' 4 \ 2 3 X 1 v 6 6 " ~ 2 3 X ~ ' 8 * p / , '  O F " 4 X p 5 ( 2 4 W V E N E E P  S A W M I L L  P U L P  
Z i , / p e  P n U h Q S " 3 X , 5 t 2 4 H I M B F )  f P B F 1  ( C O R D S )  1 1  

607 F O K M A T  I 1 H  , 5 9 X V b H 1 I ' . I D R E D S  OF P C t U h i D S * ,  /,' TiiflUS.', l l X , ' O ' , 2 3 X , ' 2 ' ,  
1 2 3 x 9  ' 4 ' r 2 3 X r ' 6 '  r 2 3 X , ' 8 ' r / r ' O O F '  q 4 X  1 5 f  2 4 H V E N E E Q  S A W M I L L  P U L P  
2)7 / ' ,  " P O U N D S 1 , 3 X ~ 5 ( 2 4 H ( Y B F l  L R R F  1 I P O U Y D S )  1 )  

608  F O R Y A T I  1H , Z X * 1 3 q 2 X v 5 (  F 7 . 3 r F 8 - 3 0 F 7 i . 3 9 2 X !  1 
s T n p  
E ND 



Appendix 2b. Listing for CHECK 

D I M E N S I O Y  N A Y E 1 2 0 9 ? B f 3 ? 4 t ? Y ( 3 I I I V A R f 7 j  
1 I C O U N T = O  

A T V V = O ,  
A T S V = O ,  
TVVD=O, 
ATPV=O,  
T S V D = O  
TPVD=O, 
f S t V D = O *  
A T S L V = O ,  
9 E A D ( 5 ? 3 l t N A Y E (  T I ? I = f t 2 0 3  

3 F D R Y  A T  ( 2 0 A 4 f  
R E A D ( 5 1 5 1 1 0 , P W F C T R  

5 F O R Q A T ( l P t F 4 - 3 1  
I F l l O t E Q * l ) W R l T E t 6 r 7 ) 4  N A N E t I ~ q I = l l 2 4 1  
I F # I O a E Q a 2 1 W R I  T E ( 6 ? 8 j  t N A Y F ( I l ~ I = l r 2 3 )  
I F ~ I ~ a E Q * 3 I W R I T E ( 6 p 9 ) ( N A M E ( I f  ? I = L ? 2 0 )  
I F [ I O , E Q * 4 e A N ~ m P W F C T R e  E Q e 0 ) W R l T E t b ~ 1 0 )  ( N A M E (  1 1 ~  1 = 1 ? 2 0 1  
I F ~ l O ~ E ~ s 4 ~ A V D ~ P W F C T R a N E . r O ~ W R I T E ~ b ~ l l ) ~ Y A M E ( 3 ) i 1 = l ~ 2 0 )  
IF(IO*EQ.5eANDePUFCTReEQ*OjWRITEIS~L2JfNAMEt I]? I = l i 2 O j  
I F ( I O . E Q ~ 5 a A N D * P W F C T R e N E * O f b J R I T E f 6 i l 3 ) ( Y A W € (  I I ~ I = l q 2 0 )  

7  F O P M A T ( l H l r 2 0 6 4 , / r l 9 X ~  ' C H E C K  S C A L E S '  ? / / p 3 X ?  
1 ' D D I F E R E N C E S  I N  A C T U A L  A N D  C A L C U L A T E D  D A T A 0 , / / p  
2 1 5 x 1  ' ( A C T U A L - C A L C U L A T E D )  ~ / / t 2 9 X ,  ' S A W L O G '  ? / * 1 8 X ~  
3 V D '  q 9 X ? ' [ Y B F I  ',//I 

9 F O P Y A T ( ~ H ~ , ~ ~ A ~ ~ / ? ~ ~ X I ' C H E C K  S C A L E S % / / r 3 X l  
l g D D I F F E R E N C E S  I N  A C T U A L  A N D  C A L C U L A T E D  9 A T A e l / / ,  
2 L 5 X p  ' f A C T U 4 L - C A L C U L A T E W  i / / i 2 9 X p ' V E N E E R g ? / *  1 8 X T  
3 ' I D s r 9 X ~ * I Y B F l  ' , / / I  

9 F O R V A T  ( 1 M 1 1 2 0 A 4 r / ? l 9 x i  ' C H E C K  S C A L E S \ / l r 3 X I  
l g D I F F E R E M C E S  I N  A C T U A L  A N D  C A L C U L A T E D  D A T A g $ / / ,  
2 1 5 x 1  ' ( A C T U A L - C A L C U L A T E D ) '  ? / / r 2 0 X i s V E N E E R ' ?  7 X i ' S A W M I L L s  
3 / ~ 1 3 X ~ ~ D ' ~ S X q ' f M B F I o ~ 8 X ~ ' I M 8 F ~ e ~ / / )  

10 F f J R w A T l l H 1 ~ 2 0 A 4 i / r 1 9 X ~  ' C H E C K  S C A L E S '  T / / ?  3 x 9  
1 ' D I F F E R E N C E S  I N  A C T U A L  A Q D  C A L C U L A T E D  D A T A 1 , / / *  
2 L S X t  ' ( A C T U A L - C A L C U L A T E D )  * TI/ 2 2 x 1  V J L P '  v ? X  T ' S A U L O G ' ~  
3 / r l 3 X r ' 1 D g  p b X ,  ' P O U N D S *  q / p 2 1 X t 1 f M L B S )  ' ~ 7 X s  ' ( M B F I '  , / / I  

1 I F O R Y A T f  l H l  r 2 0 A b i / r 1 9 X 1  ' C H E C K  S C A L E S Q  ? , l / , 3 X ?  
% ' D I F F E R E N C E S  I Y  A C T U A L  A N D  C A L C U L A T E D  D A T A ' ?  / / ?  

2 1 5 x 1  V A C T J A L - C A L C U L A T E D ) '  , / I  2 2 X t ' P J L P ' r ? X 9 ' S S A L O G " I  
3 / , 1 3 X i ' [ O ' ? ? X 1  ' C O R D S ' p / T 2 2 X ~ ' ( N O l ' 9 7 X ~ * ~ M B F ) ' ~ / / ~  

1 2  F Q F U A T ( l H 1 ~ 2 0 4 4 t / r 1 9 X v  ' C H E C K  S C A L E S '  , / / 1 3 X 1  
1 ' D I F F E R E Y G E S  I Y  A C T U A L  A N D  C A L C U L A T E D  D A T A " i / / i  
2 1 5 x 1  ' f  A C T U A L - C A L C U L A T F D j T  p / / , l O X *  ' P J L P ' ~ 6 X ~ ' V E ~ E E F  ' 7  

3 5 X p 8 S A W Y f L L '  r / ? 2 X ? ' I o 1  , ~ X I @ P O U ~ " ~ ~ S ~ ~ / ~ ~ X ~ @  b % f % S ) ' i  
4 6 X i V M R F l e  9 6 x 9  V N B F J  ' ? I / )  

1 3  F O R Y A T  l l M l t 2 0 4 4 ? / r 1 9 X ,  ' C H E C K  S C A L E S % / /  9 3 x 1  
1 ' D I F F E R E Y C E S  I N  A C T U A L  A N D  C A L C U L A T E D  D A T A % / / ?  
2 1 5 x 9  " A C T U A L - C A L C U L A T E D 1  * T / / D ~ O X ~  ' P i l I P ' i 6 X ? ' V E N E & R ' 9  
3 5 X ~ ~ A M M 1 L L \ / ~ 2 X ? ' 1 O t  ~ ~ X T ' C ~ R D S * ? / T  I O X p ' ( N 0 ) ' p  
~ ~ X ~ " Y B F ) ' ? ~ X T ' ~ M B F ~ ' ~ / / ~  

1 4  I X = 1  
I F [  I 0 , E Q 1 3 ) I X = 2  
I F C I O , E Q , 4 )  1 X = 2  
I F (  1 O . F Q - 5 )  I X = 3  
D O  1 7  I = l , l X  
R E A 3 ( 5 t 1 5 1 1 B ( 1 ~ J f r J = l ~ 4 1  

1 5  F O R * A T f 4 F 9 , 4 1  
1 7  C n N T I N U E  

Y 

C V A R ( 5 1  - T 7 T A L  L O A D  S C A L E  ( A N Y  S C A L E )  
t V A R f 7 1  - V E Y E E R  V O t U Y E  [ A N Y  S C A L E )  
G V A R ( 3 )  - T 3 T A L  Y E T  L O A D  W E I G H T  [ M e L B S - I  
G V A F ( 2 t  - Y U Y B E R  O F  T R E E S  O R  L O S S  O N  L 3 A D  
r U 

19 9 E A D ( 5 , 2 0 )  I D ~ V A R ~ ~ I  , S N L V O L i V A R ( 7 j  f V 4 R I 3 1  ? P U L P H T 7 V A R ( 2 i  
2 0  F Q R Y A T f  I 4 , 3 F 4 0 3 + 2 F 5 0 3 q  F 3 - O I  

I F (  i O e E Q . 3 , 0 R .  I O , E Q , 5 j G Q  T O  2 1  



Appendix 2b (continued) 

T H E  F 3 L L O W I N G  1 2  S T A T E Y E N T S  R O U N D  T H E  T P U C K L O A D  
WE I G H T  10 T H E  N E A R E S T  E V E N  HUNDRED POYNDS. 

I WTY=VAR ( 3  1 
I F R A C = ( V A 9 1 3 ) - F L O A T (  I W T M ) l * l O o O  
00 2 4  K = 1 1 9 , 2  
I F 1  I F 9 A C o E Q o K l  fFRAC=IFRAC+l 

2 4  C O N T I N U E  
I F (  I F R A C o Y E o  l O 1 G O  T O  2 5  
I F R A C = O  
I WTM= I WTM+ 1 

2 5  X I W T M = I W T Y  
X I F R A C = I F R A C  
X I W T = X I W T M + ( X I F R A C / l O o  1  
X N O = V A P  I 2 1  
DCf 2 7  I = l ? I X  

T Y I S  ? E G R E S S  I O N  E Q U A T I O N  C A L C U L A T E S  T q E  S A M E  
V A L U E S  A S  P R O D U C E D  I N  T H E  WTVOL T A B L E S ,  

Y t  I i = B ( I , l l + D (  l r 2 ) * X N O + 8 {  1 ? 3 f * X f W T + R [ I , 4 i * S Q R T f X N O * X I W T )  
I F I Y ( I ) o L E o O I Y I I 1 = 0 ~  

7 7  C O N 1  I N U E  
I F ( I O o E Q o 1 ) G O  T O  29 
I F I T O . E Q o 2 f G O  T O  3 4  
I F ( I 0 . € Q o 3 ) G 0  T O  3 9  
I F ( I O . E 0 , 4 ) G O  TO 49 
I F I I n o F Q o 5 l G O  T O  5 9  

S T A T E Y E Y T  # 2 9  T H R U  * G n  T O  1' r S  O P T I D V  NUMBER 1 

2 9  S L V D = V A P  1 5  I - Y I  1 )  
I F  (ICOUNToEQo40)WRITE[6,30) 
I F (  ICOUNToEQ.82)WPITE(6r30) 
I F (  I C O U N T ~ E Q ~ l 2 4 ) W R I T E  (6,30) 
I F ( I C O U N T ~ E Q ~ 1 6 6 ) W R I T F f 6 t 3 O I  

3 0  F O R Y A T f l H l )  
W R I T E ( 6 , 3 1 )  ID, S L V D  

3 1  F O R Y A T f  l H  ~ 1 5 X v 1 4 t 9 X r F 6 r 3 )  
T S L V D = T S L V D + S t V D  
A T S L V = A T S L V + V 4 R (  S f  
GO T f l  19 

3 2  p S L V D =  ( T S L V D / A T S L V 9 * 1 0 0 e  
W R I T E (  6 r 3 3 l T S L V D r P S L V D  

3 3  F g R Y A T f l H  , / , S  - - - - - - - -  - - - - - - - - -  - - - - 8 ,  

L / t l 7 X ?  ' T O T A L  '*/,l?X,'DIFFo'~bX?F7o3~ / / , 1 7 X ? ' P E R C ? N T ' * / ?  
2 1 8 X 1 ' ! 3 F  ' ? 9 X + F 5 *  1 q / ~ 1 7 X , ' h C T U A L 8  1 

I F ( I D o F 0 , 9 9 9 9 ) G 0  T O  69 
GO T O  1 

S T A T E M E N T  # 3 4  T H P U  $ 5 0  T O  1' f S  O P T l n V  N U Y B E R  2 



Appendix 2b (continued) 

3 5  F O R V A T (  l H 1 i  
U R I T E 1 6 v 3 6 f  l D r V V D  

36 F O R M A T ( 1 H  t l S X r I 4 r 9 X r F 6 . 3 )  
T V V D = T V V D + V V D  
A T V V = A T V V + V A R (  71 
GO T O  19 

3 7  P V V O = ( T V V D / A T V V i * l O O ,  
W R I V E ( 6 , 3 8 1 T V V D f P V V D  

3 8  F O R Q A T f l H  , f t *  - - - - - - - - - - - - - - - - - - - - - *  
1 / t 1 7 X r r T O T A L  * r / r l 7 X r ' D 1 F F o e  r b X t F 7 * 3 v / / v 1 7 X r  * P E R C E N T * r / r  
2 1 8 X r * O F t r 9 X t F 5 *  l r / r l 7 X ~ *  A C T U A L '  

I F ( l D o E Q e 9 9 9 9 ) G O  TO 69 
GO T O  1 

[: 
G S T A T E M E N T  #39 T H R U  *GO T O  1' I S  O P T I O V  NUMBER 3 
U 

3 9  V V D = V A R I 7 l - Y ( 2 )  
C S M V = Y ( L I - Y I 2 )  
SVD=SMLVOL-C SMV 
IFlICOUNToEQ.321WRITE(6r41) 
I F (  ICOUNTeEQo741WRITE(&r41)  
IF1ICOUNT~EQo116)HRITEf6r41) 
IFlltOUNToEQol58)WRITEt6r41) 

4 1  F O R M A T 1 1 H l )  
W R I T E [ b r 4 3 ) I D r V V D r S V D  

4 3  F O R V A T (  1 H  , l O X  9 1 4 , 5 X r F 6 e 3 * 7 X 1 F 6 . 3 )  
T V V D = T V V D + V V D  
T S V D = T S V D + S V D  
A T S V = A T S V + S M L V O L  
A T V V = A T  V V + V A R f  7 )  
GO T O  19 

4 5  T S L V D = T V V D + T S V D  
A T S L V = A T S V + A T V V  
P S V D = ( T S V D / A T S V ) * l O O o  
P V V D = (  T V V D / A T V V )  * loo, 
P S L V D = (  T S L V D / A T S L V l * l O O o  
W R I T E [ 6 , 4 ? ) T V V D ~ T S V D ~ P V V D r P S V D r T S L V D t P S L V D  

4 7  F O R Y A T ( 1 H  r I , t -  - - - - - - - - - - - - - - - - - - - - - - -' ? / ?  

1 1 O X r  ' T O T A L  * ~ / r 1 O X ~ ' D I F F ~ * r 4 X t F 7 o 3 r 6 X r F ? o 3 ~ / / ~ l O X ~  
2 ' P E R C E N T * r / r l l X ~ * O F ~ r 7 X r F 5 o l r 8 X r F 5 ~ l t / r l O X r * A C T U A L * r / ~  
3 ~ - - - - - - - - - - - - - - - - - - - - - - - -  - ' r / r l O X r  
4 ' T O T A L  SAWLOG* t / r l O X r  * D f F F o * p l 2 X r F 7 e 3 r / ~ L O X r  
5'(V*VOLoDIFFo+SoVOLoDIfF* I * ,  / / t  1 0 X r n  T O T A L  SAWLOG D I F F *  r / r  
5 l O X r  ' A S  P E R C E N T  OF' r 5 X  r F 5 0 1  r / , l O X r  * 4 C T U A L  SAWLOG VOL.' ? / / I  

I F ( I D o E Q . 9 9 9 9 ) G O  TO 69 
GO T O  1 

I: 
C  S T A T E M E N T  # 6 9  T H R U  'GO T O  l* I S  O P T l O N  NUMBER 4 
t 

49 I F ( P W F C T R o E Q * O ) G O  TO 5 0  
CPV= ( X I W T - Y (  2) 1/PWFCTR 
APV= PULPWT/PWFCTR 
PVD=APV-CPV 
GO T O  5 1  

5 0  C P V = ( X I W T - Y (  2 )  1 
APV=PULPWT 
PVD=APV-CPV 

5 1  S L V D = V A R f  5  5-Y( 1) 
IFlICOUNT*EQ~401WRITEI6~52i 
IF f ? C D U N T m E Q * 8 2 1 W R I T E t 6 ~ 5 2 I  
IFIICOUNT*EQr124)WRITE(6~52) 
I F ~ I C O U N T ~ E Q ~ L 6 6 ) W R I T E I 6 ~ 5 2 t  

5 2  FORMAT [ 1 H 1 )  
W R f T E f 6 r 5 3 )  I D , P V D ? S L V D  

5 3  FORMAT4 l H  tlOXr14,6XtF6o3r6XpF6m3) 
T  PVD=T PVD+ PV D 
T S L V D = T S L V D + S L V D  
A T P V = A T P V + A P V  
A T S L V = A T S L V + V A R t  5) 
G f l  T O  19 



Appendix 2b (continued) 

S T A T E M E N T  4459 T H R U  '60 T O  L o  I S  O P T I O Y  N U Y B E R  5 

59 I F f P W F C T R o E Q o O I G O  TO 60  
C P V =  ( X I W T - Y ( 2 )  ) / P W F C T R  
A P V = P U L P W T / P W F C T R  
P V D =  APV-CP V  
GCi T O  61 

6 0  C P V = [ X I W T - Y (  2 )  1 
A P V =  PUL P H T  
P V D = A P V - C P  V 

6 1  V V D = V A P ( 7 1 - Y ( 3 1  
C S M V = Y ( 1 ) - Y ( 3 1  
SVD= S Y L V O L - C S Y V  
I F [ f C C f t J N T o E Q , 3 2 ) W R I T E f 6 t 6 2 )  
I F (  I C q U N T o E Q o 7 4 ) W P I T E ( 6 t 6 2 )  
I F ( I C ~ U N T o E Q * 1 1 6 ) W R I T E ( 6 ? 6 2 I  
IF(IC9UYT.EQo1581WRITE(6,621 

62  F O R M A T (  1 H l )  
W R I T E ( b r 6 3 f  I D t  P V D t V V D W  

6 3  F O R Y A T t l H  t I 4 ~ 4 X t F 6 . 3 r  5 X r F 6 0 3 o 5 X 1 F b 0 3 )  
T V V D = T V V D + V V D  
T S V D = T S V D + S V D  
T P V D = T P V D + P V D  
A T S V = A T S V + S M L V O L  
A T V V = A T V V + V A R (  7) 
A T P V = A T P V + A P V  
GO T O  19 

6 5  T S L V D =  T V V D + T S V D  
A T S L V = A T S V + A T V V  
P S t V D = ( T S L V D / A T S L V ) * l O O o  
P P D = I T P V D / A T P V I * L O O O  
P S V D = I  T S V D / A T S V )  * l oo *  
P V V D = (  T V V D / A T V V l  *LOO, 
W R I T E (  6 9 6 7 )  T P V D T  T V V O t T S V n ~ P P D t P V V D t 3 S V D p T S L V O p D S L V 9  

6 7  F O R w A T ( l H  ,It' - - - - - - - - - - - - - - - - - - - - - e r  

I/,' T O T A L * , / r g  O 1 F F o o p  2 X 9 F 7 ~ 3 9 4 X 9 F 7 . 3 9 4 X 9 F 7 . 3 , / / ~ '  P E R C E N T 8 * / ?  
2 2 X t 8 0 F ' t 5 X , F 5 0 1 p 6 X p F 5 0  1 p 6 X t F 5 . 1 , / t e  A C T U A L ' ? / ,  
3 * - - - - - - - - - - - - - - - - - - - -  - *  , 1, * T O T A L  S A M L ~ G *  

4 1 9 '  D I F F o ' t 2 0 X t F ? o 7 t / ?  ' I V o V O C o D I F F o + S o V O L * D I F F o ~ ' t / / t  
5 '  T O T A L  S A W L O G  D I F F o * t / t '  A S  P E R C E Y T  3 F ' ? 1 2 X t F S o l p / r  
6  ' A C T U A L  SAWLOG V 0 L o  * ) 

I F ( I D . E Q , 9 9 9 9 ) G O  TO 69 
GO TO t 

C H E C K  S C A L F  D A T A  A R E  C H E C K E D  A G A I N S T  
P ? E V I O U S  M O N T H ' S  W E I G H T / V O L U M E  T A B L E S  

6 9  S T O P  
E N D  



Appendix 2c. Listing for VOLWT 

0 0 0  3 
0 0 0  4  
0 0 0  5  
0 0 0  6 
0 0 0  7  
0 0 0  8 
0 0 0  9 
0 0 l 0  
0 0 1  1 
001 2  
0 0 1  3  
OOP 4  
O O L  5 
001 6 
0 0 x 7  
0 0  1 8  
0 0 1  9 
0 0 2  0 
0 0 2  1 
0 0 2  2 
0 0 2  3 
0 0 2  4 
0 0 2  5 
0 0 2  6 

D I Y E Y S I O N  K A R ~ A Y ( ~ ~ , L ~ ) , T O T U T ~  3 1 1 1 1 1  g S A W W T t 3 1  e l l )  t B f 3 * 2 ) t R S Q R ( 2 9  P A  
2 ' 4 S ~ f  2 )  r T l T L E ( 2 0 f  r I f l ( 3 l ) , S P X Y f  5 e 5 1 t V A R t 5 1  e S P X t 3 , 3 ) e R H S l  3 ~ 2 )  9AMEAN45 
3 ) I S 3 L 9 H S f 2 ) ~ S S E ~ Z ) ~ S S Y f 2 ~ ~ P E G S S ( 2 ) t S T D f 5 1  

DOUBLE P R E C I S I O N  T 7 T W T , S A W W T , ~ S Q R , A M S E ~ 8 1  VAR,SPXYt  SDXtRHS*AMEANeSO 
ZLRHS, S S F  , S S Y t R E G S S t f f E T  , S T D e A N L i ) G S g S C A L E ~ S A d V O L * V E N V D L ,  TOTHHTv P U L P H  
3 T , A T Q E E S + T D S A W L  

0 0  1 I = l r 5  
DR 1 J = 1 , 5  

P S P X Y ( I , J ) = O .  
913 2 I = f r S  
VARt  I )  =O, 

7 C O N T I N U F  
9Q 4 1=1,3  
W 3 J = 1 , 3  
S o X f  I , J ) = O -  

3 CfJNT I NUF 
4 C1SNT r VUE 

0 3  8  1 ~ 1 ~ 2  
S O L P H S ( I ) = O ,  

8 CONT I N l l E  
3'3 9 I = 1 , 2  
S S F t  I ) = 0 *  
S S Y (  I )=O. 
REGSSf  I I=O. 

9  C P Y T I Y U E  
DO 1 0  I ~ l r 5  
S T D t  I )  =O. 

10  CONT I N V E  
K = 3 
Y D=0 

A T  T H I S  P O I F I T  A  S I N G L E  CARD I S  READ WHICH D E F  TPJES T H E  NUMBER OF FORY 
C L A S S E S  FOR WHICH T A B L F S  APE TO RE COMPUTFD I Y C A S E ) t  THE K I N D  OF L 3 G  
R U L E  T A B L E S  U S F D  ( L Q G R L l t  AND THF M I Y I Y U P  AND MAXIMUP D I A M E T E R S  FOR 
WHICH THE RAYGE l3F D I A M E T E R S  I S  TO BE D E F I N E D  [ Y I Y D  AYD YAXDI ,  

V E X T  A  T I T L E  CARD I S  R E A D  I N D I C A T I N G  T Y E  NAME OF THE O P G A N I Z A T I O Y  F n R  
d H I G H  THE T A B L E S  APE S E I N G  COMPUTFD. 

R E A 0 1 5 , 1 3 )  ( T I T L E (  I )  , I = 1 , 2 0 )  
1 3  FORM AT 1 Z O A 4 )  

A T  T H I S  P q I Q T  I N  THE DROGRAM A L L  TPUCK L D A ?  D A T A  I S  R E A D  I N T O  THE GOM- 
PUTER AN3 VAR ( 1 1  THROUGH VAR ( 5 )  ARE DEF I V F D .  THESE VAR I A B L E S  REDRE S E N T  
1.0, AVESAGE VOL!JMF DER TREE,  AVERAGE S A H L q C  LENGTH P E 9  T R E E *  AVERAGE 
& E I G H T  PER T Q F E ,  AND AVERAGE S4WLOG WEIGHT P E R  TREE, R E S P E C T I V E L Y -  

1 4  R & A n ( 5 , 1 5 )  1 0 1 3 ,  SCALE, SAMVOL,VENVOL,TOTWHT, PULPMTT AT;lFESt TOSAWL 
1 5  F f iR*AT( fX , I3 ,3F4 .3 ,2F5 .3 *F3*OgF5 .0 )  

I F(SCALEIF3 .0 .  SC4CF=SAWVOL 
I F [ !  DN0.E0.013R~fDMC.E0.999) GO TO 1 7  
V A P I  l f = 1 . 0 0 0  
VAR(  2 1 = S C A L E / A T P E E S  
V A R 1 3 l = f  ( T R S A W L )  / A T R E F S 1  /16,DO 
V A R ( 4 l = T O T W H T / A T S E E S  
VAR(  S I = ( T D T W H T - P U L P W T )  /ATREFS 
DO 16  T=1,5 
DO 1 6  J z 1 . 5  

1 6  S P X Y f I ~ J ) = S P X Y ( I , J ) + V A R ( I ) * V A R f J l  
5 0  T O  14 

1 7  DO 1 8  1 = 1 , 5  
0 0  1 8  J = 1 , 5  

1 8  I F ( S P X Y f  1 7  J 1  .EQ.O) S @ X Y (  I , J ) = l ,  
DCI 2 0  1 - 1 9 3  
D n  1 9  J = l t 3  

19  S P X ( I , J ) = S P X Y ( I , J f  
P t i S f I , l f = S ~ X Y (  l r 4 t  

7 0  9 H S f  I p ? ) = S P X Y [  115) 
C A L L  Y A T I Y V ( S P X e 3 t D E T J  
C A L L  Y U L T (  S P X , R H S , 3 ? 2 , 3 r B )  
20 2 1  I = 2 , 5  



Appendix 2e (continued) 

S T D ( I ) = f S P X Y t f  ,I I - [ ( S P X Y f  l t T f * * 2 f / S P X Y ( l ~  1 1 )  ! / ~ S P X Y ( ~ I ~ ) - ~ * O D O I  
S T D 1  I I = D S Q R T [ S T D (  I 1  

2 1  AYEAN[  I ) = S P X Y f  l t  I ~ / S P X Y ( ~ I ~ )  
DO 2 3  J = l r 2  
S O L R H S I  J ) = O *  
DO 2 2  f = 1 , 3  

2 2  S O L R H S I  J I = S O L R H S ( J ) * B (  I , J ) * R H S t  1,J) 
S S E I  J t = S P X Y  ( J + 3 ,  J + 3 ) - S O C R H S f J )  
S S Y ( J ) = S P X Y ~ J + ~ ~ J + ~ ) - ( R H S ~ ~ I J ) * * ~ / S P X Y ( ~ I ~ ) ~  
R E G S S f  J ) = S S Y ( J  1 - S S E (  J )  
AYSE(Jl=SSE(J)/(SPXYflrll-2-000) 
A M S E (  J f = D A B S ( A M S E I J ) )  
A M S E t J ) = D S O R T ( A M S E ( J f )  
RSQR ( J ) = R E G S S f  J ) / S S Y (  J ) 

2 3  R S ~ R ( J ) = R S Q R I J ) * ~ O O ~ O O  
2 4  K = K + 1  

3 N E  SET 3 F  F U R M  C L A S S  VOLUMES ARE R E A D  A T  A  T I M E  AND A L L  T O T A L  W E I G H T  
AND SAWLOG W F I G H T  C A L C U L A T l O N S  ARE WADE B E F D R E  A N n T H E R  F J R M  C L A S S  I S  
R E A D  T Y o  

00 2 6  I = l q N D  
R E A D ( 5 9 2 5 )  ( K A S R A Y I I t J l  q J = 1 , 1 1 ) p I D ( I ~  

2 5  FORMAT ( 1  11 5 1 2 1 X t  1 4 )  
2 6  C O N T I Y U F  

90 2 7  I = l r Y D  
ANLOGS=. 5 
DO 2 7  J = l r 8  
ANLOGS=ANLOGS+ -5 
T O T W T [ I ~ J ) = B ( L 1 l ~ + B ~ 2 q l ~ * ~ ( D F C O A T ~ K A R P A Y ~ I ~ J ~ ~ ) / ~ 0 O O o D O ~ + ~ ~ ~ 3 ~ l ~ * A  

2 M L O G S )  
SAWWT( 1 * J I = R (  1 , 2 ) + R [ 2 r 2 1 * f ( D F L O A T ( K A R R A Y (  11Jl ) I / k O O O * D 0 1 + f B ( 3 , 2 1 * A  

2 Y L O G S )  
77 C O N T I N U E  

T H I S  S E T  O F  S T A T E M E N T S  D E T E R M I Y E S  T H E  FORM C L A S S  FOR W H I C H  T H E  C A L -  
L U L A T I O N S  H A V E  B E E N  MADE FROM THE TD P R F V I O U S L Y  R E A D  I N *  

00 2 8  I = 6 5 1 0 r 9 0 1 0 q 1 0 0  
I F (  I D {  l ) . E Q o ( I  1 I I F C = (  4 1  1-10) / I 0 0  

2 8  C O N T I N U E  

F R n Y  T H I S  P O I N T  O N  T H E  PROGRAM D E T E R M I Y E S  AND P R I N T S  OUT T H E  A P P P O P R I A T E  
T I T L E  H E A D I Y G S q  FORM C L A S S  H E A D I N G S I  AND W E I G H T  C A L C U L A T I  OYSo 

00 5 3  N = l r Z  
W R I T E ( ~ I ~ ~ ) ~ T I T L E (  I) t I = l p Z O l  

2 9  F O R M A T ( ~ H ~ , ~ X I ~ O A ~ )  
I F ( N o E Q . 2 1  GO TO 3 1  
W R I T E ( 6 q 3 0 )  I F C  

3 0  F O R M A T ( 1 H O l 2 X * ' F n R Y  C L A S S  ' 9 1 2 q 1 7 X I ' A V E R A G E  T O T A L  WEIGHT PER T R E E *  
2 ' )  

GO T O  3 3  
3 1  W R I T F ( 6 t 3 2 )  I F C  
3 2  F O R M A T ( ~ H O I Z X ~ ' F O R M  C L A S S  ' , 1 2 9 1 7 X 7 ' A V E R A C E  SAWLqG W E I G H T  PER T R E E  

2* '  
3 3  W R I T E ( 6 9 7 4 )  
3 4  F O R M A T ( 1 H  1 3 X , ' T R E E q 1 1 7 X , ' U E I G H T  fM,LBS,) BY NUMBER OF U S A B L E  1 6 - F  

2 g 0 T  L O G S '  q 2 8 X / 2 X q ' D I A M E T E R e  t 9 0 X / 2 X +  ' f I Y C H E S )  8  1.0 1.5 
3  2.0 2.5 3 - 0  3.5 4.0 4.5 
4 " )  

I F ( Y - E Q e 2 t  GO TO 4 7  
J J = 9  
3'3 3 8  I = l t N D  
J J = J 8 J +  1 
I F (  J J ~ L E ~ ~ ~ ) W R ~ T E ( ~ T ~ ~ ~ J J I ( T O T W T (  1 1 J 1 1 J = l , 5 )  

3 5  F P Q Y A T { l H  T 3 X p 1 3 F 9 X t F 7 0 3 , 3 X ~ F 7 . 3 , 3 X 9 F 7 , 3 r 3 X t F 7 * 3 t 4 X , ' - - - - -  
2- * ,4x I~ - - - - - - s  4 x ,  * ----- 9 , 6 X )  

I F ( J J ~ G T . L l ~ A Y D , J J o L T o 2 0 ~ W R I T E f 6 ~ 3 b )  J J I ( T Q T U T (  1 f J ) 1 J = 1 1 7 1  
3 6  FCIPMAT f 1 H  , 3 X t  I 3 , 9 X I F 7 . 3 ~ 3 X t F 7 - 3 *  3 x 9  F 7 , 3 1 3 X , F 7 * 3 e 3 X * F ? * 3 1 3  

2XtF?.3,4X1'------ '  r  6x1 
I F ( J J w G T ~ 1 9 . A Y D . J J ~ L E ~ M A X 5 ~ W R I T E ( 6 ~ 3 7 f J J ~ (  T O T H T t  I I J )  1 J = l p f 3 1  

3 7  F O X M A T ( 1 H  1 3 X 1 I 3 ~ 9 X ~ F 7 e 3 * 3 X ~ F 7 * 3 ~ 3 X ~ F 7 . 3 ~ 3 X ~ F 7 . 3 * 3 X r F 7 * 3 s 3 X * F 7 e 3 v 3  
2 X , F 7 - 3 1 3 X , F 7 - 3  ~ 6 x 1  

3 8 C O h T  I YUE 
W ~ I T f f 6 ~ 3 9 1 8 ( 1 ~ 1 ) ~ ~ ( 2 r  1 )  , B ~ ~ I ~ ) T A ~ E A N ~ ~ ) ~ S T D ( ~ ! ~ & ~ E A ~ ~ ~ ~ I I S T D ( ~ ~ I R S  



Appendix 2c (continued) 

2QR(l)rAMSEll)pAMEAY(3lpSTD(3l 
3 9  F O R M A T f L H O p ' T H E  ABOVE T A B L E  FOR E S T I M A T I N G  AVERAGE T O T A L  WEIGHT PE 

2R TREE WAS DER I V E D  B Y  S O L V I N G  THE F3LLOWING---'/3Xp**AVESAGE T O T A L  
3  H E I G H T  PER TREE = ' p F 9 . 5 1 '  + ' 1 F 9 0 5 t Q  (AVER. V D L * / T R E E ) ' * *  + ' t F 9  
4.5,' f  NO. OF U S A B L E  16-FOOT L O G S ) ' / 6 X p ' M E A N  AVERAGE TOTAL WEIGHT P 
5 E R  TREE = ' r F S 0 3 p 8  f Y o L B S o l ' / b X , ' S T A N D A R D  D E V I A T I O N  OF AVERAGE T D T  
6 A L  WEIGHT PER TREE = ' r F 8 - 3 1 '  I M * L B S o f  ' / 6 X p ' M E A N  T O T A L  VOLUME PER 
?TREE = ' p F 8 1 3 t  V M - B . F - 1 ' / 6 X p ' S T A M D A R D  D E V I A T I O N  OF AVERAGE V 3 L U Y E  
8  PER TREE = * r F 8 . 3 r '  ( W o B . F * 1 ' / 6 X p W A P f A T I O N  E X P L A Z N E D  BY REGRESS1 
9 0 N  E Q U A T I O N  = ' p F 7 . 2 p e  P E R C E N T ' f 6 X p s S T A N D A R D  ERROR OF REGRESSTOY E 
l Q U A T I 3 Y  = ' r F 8 . 3 r '  ( M * L B S . I e / 6 X * * Y E A N  NO- OF U S A B L E  15-FOOT LOGS = 
2 ' pF8.31' I 16-FOOT L O G S )  ' / 6 X p * S T A N O A R D  D E V I A T I O N  QF NDe OF USABLE 
316-FOOT LOGS = ' p F 8 - 3 , '  116-FORT L 3 G S ) ' f  

I F ( L f 3 G R L o N E o l )  GO TO 41 
W P I T E f 6 p 4 0 )  

4 0  FORMAT f l H O p 2 X * ' * N O T E :  AVERAGE VOLUYE PER TREE 4 A S  BASED ON S G R l B N E  
2 R  L 3 G  RULE V O L U Y E S - - ' / l O X p ' M E S A V A G E  AND G I R A R D ' )  

GO TO 5 3  
4 1  I F ( L O G R L o N E * 2 )  GO T O  43 

d R I T E 1 6 , 4 2 1  
42  FORMAT ( L H O  1 2 X e  '*NOTE: AVERAGE VOLUME PER TREE H A S  BASED ON I N T E R N A  

Z T I O Y A L  1 / 4 - I  NCH L n G  R U L E  VOLUMES-LO LOXI ' MESAVAGE AND G I R A R D '  
GO TO 5 3  

4 3  I F ( L O G R L * N E - 3 )  GO TO 4 5  
W R I T E ( 6 , 4 4 )  

4 4  F O R M A T ( 1 H 0 , 2 X p s * N n T E :  AVERAGE VOLUYE PER TREE WAS BASED OY DOYLE t 
2 n ~  RULE V O L U Y E S - - * / L O X  , 'MESAVAGE AND GIRARD* 1 

GO T O  5 3  
4 5  I F ( L O G R L o E Q * 4 1  W R I T E ( 6 & )  
4 6  F O R Y A T ( l H O p 2 X * ' * N O T E :  AVERAGE VOLUME PER TREE WAS BASED ON LOCAL V 

2 f l L U Y E  TABL E S '  1 
GO TO 53 

4 7  J J = 9  
DO 4 8  I = l p N D  
J J = J J + 1  
I F ( J J e L E * l l ) H R I T E I S p 3 5 I t I J p 4  S A W W T ( I t J ) v J = l t 5 )  
I F I J J * G T . l l . A N D .  J J , C T o 2 O ) W R I T E ( 6 r 3 6 )  J J p ( S A U W T t I + J ) p J = l p 7 )  
I F (  JJ.GT.19.AYOoJJ.LE.MAXD)HR I T E ( 6 p 3 7 )  JJt  ( SAWWTt I t  J)  p J = l t B )  

4 8  C O N T I N U E  
W R I T F 1 f ~ ~ 4 9 ) 5 ( 1 ~ 2 )  p B ( 2 p 2 )  r B f 3 . 2 )  pAYEAN(5),STDf5)tAMEAN(Z)pSTD(2)pRS 

2 Q R t 2  1, A M S E f 2 ) , A M E A N I 3 ) , S T O t 3 1  
4 9  F D R M A T ( 1 H O p ' T H E  ABOVE T A B L E  FOR E S T 1  M A T I N G  AVERAGE SAWLOG W F I S H T  P 

2ER TREE HAS D E R I V E D  B Y  S O L V I N G  THE FOLLOWING---'/3XpS*AVEPAGE SAWL 
3 0 G  WEIGHT PER TREE = ' p F 9 o 5 p '  + ' p F 9 . 5 r '  (AVER, VOL. /TKEE) ' , '  + ', 
4 F 9 . 5 9 '  (NO. OF USABLE 16-FOOT L D G S ) '  / h X p ' M E A N  AVERAGE SAWLOG W E I G H  
5 T  PER TREE = ' r F 8 - 3 ,  "(H-LBS. 1 @ / 6 X .  ST4NDARD D E V I A T I O N  OF AVERAGE 
6SAWLOG W C  I G H T  PER TREE = ' p F 8 . 3 r '  1M*LBS.  I ' / 6 X p ' M E A N  T O T A L  VOLUYE 
7 P E R  T Q E E  = ' p F 8 - 3 , '  1  Y * B e F o  ) ' / 6 X p  'STANDARD D E V I A T I O N  OF AVERAGE VO 
8LUME PER TREE = * rF8.3,' ( Y . R * F . ) ' / b X , ' V A R I A T I O N  E X P L A I N E D  BY REGR 
9 E S S T O N  E Q U A T I O N  = ' I F 7 * 2 , '  PERCENT' /6Xp 'STANDARO E R R 0 9  OF R E G S E S S I  
1 0 N  E Q U A T I 3 N  = ' t F 8 . 3 1 '  ( M * L B S . ) * / 6 X , ' M E A N  NO* OF U S A B L E  16-FOOT L O  
2GS = ' p F 8 * 3 p Q  ( 1 6 - F O O T  L O G S ) ' / 6 X p s S T A N D A R D  D E V I A T I O Y  OF Y D *  3 F  USA 
3 R C E  16-FOOT LOGS = 'pF8.3, '  ( 1 6 - F n O T  L Q G S I ' )  

I F ( L O G R L * N E . l )  GO TO 5 0  
H R I T E ( 6 p 4 0 )  
GO TO 5 3  

5 0  I F ( L O G R L e N E * 2 1  GO T O  5 1  
W R I T E 1 6 r 4 2 )  
GO TO 5 3  

5 1  I F f L O G R L o N E * 3 1  GO TO 5 2  
H R I T E f 6 p 4 4 )  
GO TO 5 3  

5 2  IF (LOSRL.EQ.41  W R I T E ( 6 & )  
5 3  C O N T I N U E  

IF(K.EQ,NGASE) GO TO 5 4  
GO TO 2 4  

5 4  K=O 
I F f I D Y f l . N E . 9 9 9 1  GO TO 11 
STOP 
E%C 



Apperndk 2d. Listing for  m T I N V  

SU890UT IN f  MATIMVIAtNIDET1 
I M P L f C f T  REAL*8IA-H,O-kl 
OIMENSION I P I V O T I 2 0 1 r I N D E X I Z O t 2 f  
DOUBLE PRECISION A ( 4 , 4 ) p P I V O T 4 2 0 #  
EQUIVALENCE I IROWeJROW 1 s  l ICOLUNv 3COLIfN)p IAXAXtTeSWAPl  
IFIN.NF,PI GO TO 20  
DET=Af l l r l l  
A t l ~ 1 J = f e l A t l 9 1 )  
GO TO 118 

20 C)ET=l* 
DO I J=L,N 

1 I P I V O T t J ) = O  
00 14 f = l t N  
A Y A X = O *  
0 0  6 J = l r l V  
T F I 1 P I V O T I J ) e E Q e l l  GO TO 6 

2 DO 5 K=l ,N 
I F ~ I P I V O T ( K 1 - 1 ) 3 ~ 5 ~ 1 8  

3 I f  lDABS(AMAX1-DABSIAI  J t K I )  1 4 6 5  
4 IROW=3 
I C DL UM=K 
AMAX=A( J t K )  

5 CONTINUE 
6 CONTINUE 

IPIVOT~IC~CUMI=IPIVOT(ZCOLU~1+1 
I F I I R Q W - I C O L U M ) 7 r 9 r ?  

7 DET=-DET 
00 8 L = l p N  
SWAP=Af f RQWtL1 
Af I R O W I L ) = A I  ICnLUMqL) 

8 A (  ICOCUMILI-SWAP 
9 fNOEX? I r l t = I R O W  

INDEX( I ,2 )= ICOLUM 
P l V O T f  I ) = A t f C O L U M ~ I C O t U M )  
DET=DET*PI VOTI I) 
A I  I C O ~ U M T  I C n L U M f = t *  
D O  t o  t = l , N  

10 A 4  I G O L U M ~ L  ) = A [  ICOLUM,L I / P I V O T I  I )  
11 00 1 4  L l = l t N  

I F  ( C l * E Q * I C O L U M I  GO TO 14 
1 2  T=A( tl 9 ICOLUM) 

A ( L L r f C O t U Y 1 = 0 -  
9 0  13 t = l r N  

13  A I t l r t j = A ( L l ~ L ) - A (  ICOLUM,C)*T 
14 CONTINUE 

'30 1 6  I = l r N  
L = N + l - I  
IFfIYDEX(L91lmEQeIMDEX(tt2)) GO T O  16 
JROW=INDEX(Lq l t  
JCQLUM=TNDEXIL t 2 )  
DO 16 K = L , N  
SWAp=AfKf JROWI 
A #  K, JRDW)=AfK, JCOLUN) 
A t  Kr  JCRtUY $=SWAP 

1 6  CONTINUE 
1 8  RETURN 

END 



Appendix 2e. Listing for MULT 

SUBROUTINE MULTIA,BtN,LsHtC) 
DiNENSlON AfN,N)  * B ( N I L ) , C I N ~ L )  
DOUBLE P R E C f  S l O N  A t S s C  
00 LO I = f , N  
08 10 3 = 1 t L  
C (  I t 3 ) = 0 ,  
00 10 i ( = l p H  

10 C(113f=C(I p~)+A(loKl*BIKp31 
RETURN 
END 



Appendix 3a. Illustration of deck setup 
for  WTVOL 

/9999 Trai  ter Ca rd  I 
P r u c k l o a d  Data D e c k  

Program WTVOL 

System Cards 



Appendix 3b. Illustration of deck setup 
for CHECK 

A 9 9 9 9  Trai ler C a r d  t 
w ~ r u c k l o a d  Data D e c k  

Regression Equation C o e f f i c i e n t  Card (s i  I I 
p t i o n  & Pulp  W t .  Factor  Card I i II 

Name Header C a r d  1 1  1 1 1  
f i r o g r a m  CHECK 

Appendix 3c .  Illustration of deck setup 
for VOLWT 

f v o l u m e  Table  D e c k  

9999 T ra i l e r  C a r d  I I 

N a m e  Header  C a r d  

Subrout ines M A T I N V  & M U L T  



Appendix 4. Data formats 

Co. N a r n e ,  Date,  No.  of Loads i n  Sample, Etc. 
i C o l .  1 -80 )  



Volume Data  by 16-Foot Logs 

Blank 

4 3  
*u.s. G. P.O.  : 19 74-747-899/1420+ Region No. 4 





Tyre Gary  L, , Fasiek, C l y d e  A , ,  Riley, Frank XI.,  Jr., I 
~ n d  Lege Frank 0* 

1973, Prograx  rrn a nu a l for producing weight- scaling 
1 conversion t a b  l e s. Southeast, For, Exp, Stn, , 
I 

USDA For, Serv, Cen, Tech, Rep,  SE-3, 43 pp. I 
Three computer programs are presented which can be ap- 
plied by individual firms do establish a weight- scaling infor- 
rna t~on  system. The first generates volume estimates from 1 
t rueMoad weights for any combination of veneer, sawmill, 
and pulpwood volumes. The second prcvides quality-control 1 
information by tabulating differences beliveen estimated vol- 
urnes and observed check-scale volumes, The th i rd  pro- 
duces weight estimates from S P O ~ U ~ ~ ~ S  and generates tables 
that can he used to relate back to stumpage sales and cur-  1 
rent harvesting operations, The system depends upon re- 
gression analysis. 

i 
S 
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