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1. GENERAL DESCRIPTION OF THE COMPUTER PROGRAM

This computer program is used to implement the Cate-Liebig algorithm for con-
tinuous data. The Cate-Liebig approach is intended to provide an alternative
to stepwise multiple linear regression for the development of predictive
models. In the program, cases are allocated to individual variables in an
iterative manner based on the zero means of optimum binary (0-1) dummy vari-
ables created by using the Cate-Nelson critical level algorithm. The means

of the allocated cases, along with a calculated overall maximum applied at the
final critical level, are utilized to define a linear response surface with an
independent equation for each variable.

The predic¢ted value for any case is the minimum of all the values predicted
for that case by the various individual equations. Variables are deleted from
the model if less than a user-specified number of cases is allocated to that

variable. Provision is made for testing the model on an independent set of
data. ‘

This documentation and the program structure are modeled after the widely known
biomedical (BMD) computer programs developed by the University of California.
It is intended to be readily usable for persons familiar with the BMD program
package; however, this documentation may be used without additional reference
to any other publication.
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3 2. USER'S GUIDE
} %? 2.1 PROGRAM MODES
!, %g X The program may be run in two primary modes. In the first mode, the program
: fits a set of dependent data using the Cate-Liebig algorithm and optionally
. provides a test of the resulting model on an independent data set. In the
second mode, the program runs a user-specified model on an independent data
set.

2.2 PROGRAM QUTPUT

ne g e agid T
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Qutput from this program includes the following:

| § 1. Summary of allocations.
% 2. Model coefficienfs.
E 3. For fit and test data (if any):
‘5 ; a. Limiting variable for each case.
i;_ % b. Escimate, actual value, and error of dependent variable.
if % c. Simple error statistics, including mean error, mean square error,
\r . root mean square error, and coefficient of determination.
% v";% d. Plot of estfmated versus actual value of the dependent variable.
g _“Tg 4. Optional output, such as
% a. Plot of raw data for each variable.
k ) b. Summary of consistency check.
- f | c. Summary of critical-level splits after each iteration.
? : d. Plot of cases allocated to each variable.
oo 2.3 LIMITATIONS PER PROBLEM
Lgv“ i Limitations per problem are as follows:

1. Number of original variables (NOV); 1 < NOV < 80

i
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2. Total number of variables after transgeneration (IP); 1 < IP < 80
3. Number of variable format cards (NVFC); 1 < NVFC < 10
4. Number of cases in fit (N); 2 < N < 2000 |

(& 7]

Number of test cases (NTC); 1 < NTC < 2000
6. Number of transgeneration cards (NTGC); 0 < NTGC < 99

This program allows transgeneration of variables.

2.4 ORDER OF CARDS IN JOB DECK

Cards in the job deck should appear in the following order (NOTE: items b
through g may be repeated as often as desired):

a. Program deck (a Tisting of the complete Fortran program is given in
appendix A. A1l of the following cards are data read by that program.)

b. Problem card

c. Transgeneration cards (optional) ' 1
d. "Labels" cards (optional)

e. F-type variable format card(s)

f. Data deck (place data input deck here, including test cases)

g. Control-delete cards (optional). Alternatively when run in the model
test mode only, the model definition cards are input at this point.

h. Finish card

2.5 CARD PREPARATION

a. System cards (to be determined)

b. Problem card:

Column Problem
1-6 Problem (mandatory)
10-15 Alphanumeric problem name
17-20 Number of cases

2-2
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Column

24-25
29-30
34-35
39-40
44-45
49-50
52-53
54-55
57-58
59-60
64-65
66-70
71-72
73-75

76-78

T
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Description

Number of original variables

Number of transgeneration cards

Number of variables added by transgeneration
Index of dependent variable

Number of control-delete cards

Number of labeled variables

Minimum R2 on split for allocation

Do not plot raw data if NPS = 1

Consistency check will not be used if = 1
Print summary of splits for each split if =1
Do not print and plot each allocated variable if = 1
Number of test cases

Number of variable format cards

Smallest number of observations allowed for a variable
to be allocated

Index of weighting vector

NCTE: Any input variable may be used. All cases are assumed

to be weighted equally if index is not given a value.

If the number of cases = 0, the program is run in the model test mode and
& the model definition cards are required.

c. Transgeneration card:

Column

1-6

7-9

10-11
12-14
15-20

Descrigtioh

TRNGEN

Variable index K

Code from transgeneration list
Variable index I

Variable index J or constant C

The term transgeneration is used to include transformations of input vari-
ables and creation of new variables prior to computation. Notations to

be used in the transgeneration list include the following.

S 3o . T o
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g E' i, j. k = variable indices (need not be different)
N P c = a constant

! g al, a5, a5, = constants

n = the number of cases, or sample size

Rt rr R

¢ Code Transgeneration Restriction
01 > X X; >0
02 i+ VETFT X X; 20
03 logy X ~ X, X; 20
04 efi - x,
05 arc sin vk > X, 0 <X <1
06 arc sin /7;7Tﬁ’¢—T7'
*arc sin VX, +T)/Tn + 1) » X 0 < (X;/n) <1
i 07 1/X; > X, X; #0
é : 08 Xi +c -~ Xk None
N 09 X;c > X, None
10 X;© > X, X; >0
11 Xi + Xj > Xk None
: 12 Xi - Xj > Xk None
T»i 13 XiXs > X None
: 14 xi/xj > Xk xj #0
{; 15 If X; >¢c, 1> X3 None

otherwise 0 -+ Xk

2-4
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Code

16
17
18
20
21
22
23

24

When a violation of a restriction in the right-hand column occurs during

Transgeneration

If X, 3_Xj, T+ X, 5 otherwise 0+ X
'logeXi > Xk

If X; <c, 1> X otherwise 0 + X,
sin Xi -+ Xk

cos Xi > Xk

arc tan Xi > Xk

K% - X

cxi -+ Xk

Restriction

None

None

None

None

c>0

transgeneration, the program will print a diagnostic message.

d. Label cards:
Column
1-6
7-10

11-16
17-20
21-26

67-70
71-76

Description
Labels (mandatory)

Number of the variable (or category or index) to be named

(this number must be right-justified)
Corresponding alphanumeric name
Number of another variable

Corresponding alphanumeric name =+

Number of another variable

Corresponding alphanumeric name of that variable (up to

7 variables per card)

2-5
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Label cards allow the user to substitute alphanumeric names for the usual
numeric indices that appear on the printed output. There may be from one
to seven pairs of variable numbers and labels on each "labels" card. If
desired, only one pair may be specified on each card. However, the total
number of labels appearing on all the "labels" cards must be equal the
number of labels specified on the problem card. It is not necessary to
label all the variables. Those labeled may be listed in any order.

F-type variable format cards: The format is keypunched beginning with a
left parenthesis, followed by a sequence of specifications, and closed

by a right parenthesis. The first two specifications below are followed by a
comma, except when they precede a slash or a right-hand parenthesis.

Blank columns within the format are ignored, and columns 73 to 80 are;nof e

used. (A complete description of formats can be found in any Fortran
programming manuals.) The specifications for F-type variable format cards
are as follows:

® "nFw.d" is the floating point (decimai) indicator; n is the number of
fields of width w (includes a sign and decimal point if punched); and
d is the number of digits to the right of the decimal point if the
decimal is not punched (0.5 d < w). If the decimal is punched, d is
ignored. If n is not specified, it is assumed to be 1.

e "mX" (alphabetic X), in which X is the skip indicator and m is the
number of columns to be skipped.

o "/" (slash) indicates, "go to the next data card." Depending on its
location in the format statement, the "/" will either direct the pro-
gram to go immediately to the next card (ignoring any further informa-
tion on the current card) or skip one card altogether. For example,
if a format begins with "/," the program will adtomatical]y skip the
first card, read the second, skip the third card, etc. If a format
ends with "/," the program will automatically read the first card,
skip the second, read the third card, etc.

e "//" indicates, "go to the card after next." Two slashes "//" will
direct the program to skip two cards. Any number of slashes may be
used. o
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Control-delete cards

Column Description

1-6 CONDEL

7 Control value for first variable
8 Control valiue for second variable
72 Control value for 66th variable

If there are more than 66 variables, continue on another card of the same
form until all variables have been specified. The variable numbers above
refer to variables after transgeneration.

NOTE: The following control values are permissible:
0 — Linear form will be assumed.
1 — Delete variable (or dependent variable).
2 — A 0-1 form will be assumed.

If no control-delete cards are included or if a field is left blank on
the control-delete cards included in the deck, the value 0 will be
assigned if the variable is not the dependent variable and the value 1
will be assigned if it is the dependent variable.

Model definition cards: If the number of cases on the problem card is
set equal to zero, the control delete card(s) is (are) replaced by Card 1:

Column Description
1-3 Number of variables in the model (integer)
4-14 Maximum Y response in model (floating point)

This card is followed by one card for each variable in the model in the
following format.

Column Description
1-3 Variable number after transgeneration (integer)
2-7
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Column Description

4-14 Intercept (linear model) or lower mean 0-1 model (floating
point)

15-25 Slope (floating point)

26-36 Critical level (floating point)

37-40 Type of response function for this variable (%1, 0)

If the code for the type of response is set equal to zero, a linear model
of the A + BXi will be assumed. If the slope, B, is positive,

Y, + A+ BX, X < critical level

Yi = maximum otherwise

If the slope is negative,

Y.

j A+ BXi Xi > critical level

Y
If the code for the type of response is set equal to #1, a 0-1 mean model
will be assumed. If the code equal +1,

maximum otherwise

Y; = lower mean X; < critical Tlevel
Yi = maximum otherwise

If the code equals -1,
Y, = Tower mean Xi > critical level
Yi = maximum otherwise

Note that the program output tabulates all of these values in the model sum-
mary. When a 0-1 form has been assumed in the model fit, the appropriate
lower mean value will be listed as the intercept.

The form of the response functions may be mixed on a variable-by-variable
basis. '
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g. Finish card

Column Description
1-6 Finish

) This card will notify the program that the entire job is finished.
)
-
e
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APPENDIX A
PROGRAM LISTING

% Tisting of the complate Fortran program is given on the following pages.
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