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CHAPTER I
INTRODUCTION

The use of the computér in the statistical analysis of experimental
data is usually available only to people, or teams, who have statistical
and computational experience, In particular, the experimenter who
collects the physical data can rarely do the analysis on the computer
without help. )

The ever-increasing use of terminals, both typewriter consoles and
graﬁhic display units, appears to become a prgmising link between the
experimenter and the analysis of his data. Of course, these terminals
need to be programmed by experts in computation and statistical analysis
before they can serve the function of analyzing the experimenter's data.
Too often, specialists in some field with a smattering knowledge of
staéistics and some elementary programming experience "write their own
subroutines". There are literally thousands of '"least squares" and
Yregression" programs embodiecd in terminal systems. In view of the utter
simplicity of this problem, most would prob.bly work all right, a few
may be inefficient (especially where factorial designs are irregular and
the inexperienced statistical layman would use a ""general linear model"
approach for their problem setting up, say, a 20 by 20 equation system
where a statistician would obtain the same result from a 3 by 3 equation
system), still others probably lack prccisiop in any but thc smallest

studies.,
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Another problem in this universal practice of laymen writing their
own ad hoc program, or using a poorly understood package, is that they
apply inappropriate techniques. The more advanced tools of analysis
which should be used in their data are forever inaccessible to them.

Our approach to’ this problem has been to have experienced statisticians
write conversational units addressed to the experimenter with supposedly
incomplete knowledge of statistics and computation. On the basis of
answers given to these questions, the computational program will perform
the statistical analysis warranted by the data.

In the present thesis we'dcal with the general complex of '‘analysis
of variance" in one-way and twc-way (irreguiar) classification designs,
involving either univariate or multivariate responses. There exists a
variety of pregrams for this set of analysis of which most are for use
in the batch mode. One major problem, however, especially in the multi-
variate pass (multivariate analysis of variance, discriminant analysis)
is the disturbing influence of even very few faulty data, i.e., data
which may have been transcribed incorrectly or contain keypunch errors,
such as misplaced decimal points, or outliers or other typ;s of mavericks.
Hence, before any meaningful analysis can be made the inveétigator must
be sure that he has good data. |

Since it may be time-consuming to perform an initial analysis
of variauce, then in a new run to edit the data, and thereafter to
perform more analyscs, a conversational approach to the problem scems to
be indicated. The conversational unit availaélc to us is an IBM 2250
Graphics console which is connected with an IBM 360 Model 65 computer.

The 2250 display unit has an alphameric keyboard and a program function
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keyboard to serve as input devices, and a cathode-ray tuﬁe as an output
device. Thus, a communication exists between the user and the computer.

This thesis prescuts a brief description of the classical approach
of adjusted ncrmal equations which is cmployed in the analysis of
variance and its multivariate extension. The user is then presented
with a description cxample of how the program can be used. Finally,
the coﬁputer programs are documented.

Special notation which will be used:

u incidicence matrix

n.. cell size
ﬂ-j vector of column sizes
vector of row sizes
n sample size

vector of row totals

j=o

vector of column totals

G grand total

Dng diagonal matrix with elements of n in principle diagonal

See references [2] and [3] for further explanations.
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CHAPTER 11
DESCRIPTION OF THE CONVERSATIONAL UNIT

The user, at the console, is asked to supply some general infor-

mation about his data (title, variable names, transformaticns, factor ’

¥

names, level codes, etc,). Second, he must enter his data either from
the typewriter or by a special batch run if his data are voluminous.

On each response variable, a univariate anaiysis of variance is
then performed (assuming, in any ecvent, an irregular two-way classifi-
cation model - see Section 3.1). In addition to the usual analysis of
variance and the customary F statistics, the dispiav contains a report
of neans in each cell, sizq (inciden~2) of cach cell, standard
deviations of observations within cach ;cll, adjusted row nicans, adjusted
column means,'and various other quantities. Some hints are given in a
special instructional display as to how the user should utilize these
results in order to identify fauley data.

Next; the user is given an option to vicw sclected graphicai
displays of his data (data in a cell, data in a ro. or column, all data;
cach responsc variable against cach other rcopcise variable). This
enables him to detect.unusual behavior of some observations., He may
then go back to a display of his original data, and make any changes
which he desires on the basis of the study of tables of means and the
graphs. He may then, if he chooses, perform another univariate pass

: .

for further inspection.

et 260, N A AN




CAfter thus titing his data, the u;cr may now procced to a multi-
variate analysis. Me is asked, specifically, which variables he wish;s
to include in this, or any subscquent, muftivariate pass [S5].w»This is
an important aspect of our program in that; all too often; multivariate
analyses arc badly distorted by some variable which should not te
inéludcd in the same study (e.g., when once responsc variable is a mathe;
matical function of othexs; if it is lﬁncar, of course,.the entire
analysis would be false).

The output display of the multivariate pass contains the usual
guantities of multivariate analysis, i.e., Ehe Likelihood-Ru;}o test
statistic for cach cffect, the Union-lntorsccéion statistic ("canonical
R2 as goodness-of-fit"), the discriminant function, and most important,
the correlation of cach response variable versus the discriminant
function {2]. 1In addition, the display contains correlation matrices

between the sclectdd response variables based on sums of squares and

products for (a) crror, (b) total, (¢) rows plus crror, (d) colums

4o
)

plus crror.

After viewing the multivariate analysis displays the usek may

perforin additional univariate and multivariate analyses; he may sce
his displays apain and do additional editing. He may continuc until

he is satisficd that he has viewed his data from cvery conceivable

angle,

In closing it is important to note that the CPU time nceded o
the analyses is quite shoxt (a fow scconds only even for the multivariate
fnss of cxtensive sets of data). Oux console, 4s most other ednversa-
t}onul torminals, operates in a tiue shared mode under a special moniteg




[4]. Thus, the user has the ability to spend corsiderable time in front

of the console, without requesting computer time any longer than he

would have in batch wode. In fact, by employment of programs designed

for speed [1] the computer time is of one or more orders of magnitude

shorter than that rcquired for other statistical packages.

A more detailed description of the flow of the analysis is presented

in Chapter 4,
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CHAPTER TII
TOOLS FOR STATISTICAL ANALYSIS

In this chapter, ve describe thosc subprograms which employ special
statistical techniques of analysis. The other subprograms which deal with
standard mathematical algorithms (inversion, ¢’ jenvectors, numerical inte-

gration) or data proceséing, are summarized in Chapter 5,
3.1 Program ANOT
" Analysis of Irregular Two-Way Classification Designs

. hd . . . » 3 .
The amodel foxr an ivrcgular twe woy docian with interaction is

where yijk is the kth observation in the ijth cell,

1l,...,r

i

k = l,...,nij s nij is the number of observation in the ijth cell, If
' nij = 0, the ijth cell is empty. For convenicnce in arithmetic, let r < c.
Let the incidence matrix be as follows:
: N = |n )

n“ nlz RN nlc \ nl.
1\21 n22 “ e nZC n2.

n e « o N n_.
rl r2 1rC
n,n e« on n
S B .C
. K ¥
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If the incidence matrix is proportional, i.e. nysoE (ni . n.j)/n, an

abbreviatid, unadjusted analysis can be performed which is well described

in elementary texts.

: " As it -.ow stands, the model is indeterminate, and no reasonable
analysis ¢.- be made. Thus, it is neccssar} to makc certain assumptions
\
about the model or to impose certain conditions to maké main effects
'estimable". Let us impose the following r + ¢ - 1 conditions:
\ i \
- l 1
\ J. n,.8.. = 0 for all j \
l 1 1) 1) . !
2. n,.6,. = 0 foralli
J o1y
Thess couditions minimizg, in effect, the contribution of khe interaction.
\ N
\ _ With these conditions, the normal equations become as follows:
|-
1 \ .
\ " . [ 1 = n
T e e dd 11e o b» u
. m o+ + N = \
ng o Dn. a + Nb .g \
1. . |
1 L
\_ n,.m+Nas+Dn b= '
. 1 |. )
Now there are r + ¢ + 1 cquations in r + ¢ + 1 unknownsi \

\ By making the r + ¢ - 1 conditions on our original model, we now
have a new ?nd more restricted model. Different conditions would have
vbd to different models and hence different analyses. \

L \ \
To soive the cquations, we can apply two constraints. Note that
the constraints arc applicd to the estimates of the o and £ cffects and
i .
‘ s . 13 3 3 .
i arc only for arithmeticiconvenicnce in solving thg set of sipgular,
e i

\
. equations. Different choices of a pair of constraints would have led| to

the same analysis. \

P

L .
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- After somé -elementary manipulations, we obtain the r "adjusted
\ R
normal equations', |
4 .l . ‘
\ \-’ " 1
!
* 1 - 1
\ Ca = Q.
The typical elements of C are as follows:
] c . .
Cos =My . =) n?./n . . !
ii 1; 521 i’ O 1
and ‘ E . \
. c E
Cip = TZ nijnkj/".g , 1 # Kk,
X j=1 . 1
The typical element of Q is b ‘ \ -
\ x, |
e \
. =R, =) n,..C./n .
Ql i jzl ij J/ i
: \
t 1
which is an adjusted row total.
C is symmetric ang singular;\ there ac¢c r cquations in r uﬂ#nowns;
and the rank of { is r-1. We still have one constraint which we can 5

apply. Let a, = 0. Hence, we now have r-1 cquations in r-1 unknowns.
. i}
Thus, we obtain the solugions A1589, +ee 5. 1, and ar'= 0.
i

The effects, as such, arc not estimable but effect contrasts arc.
L4 .

. . . ' ) v
Since additions of a constant to a contrast does not change the contrast,

.

we can add a constant Kk to our solutions 5, i=l, ... , r, for mere
‘ \

. . ) {
convénience of representation of the same results,
\

¥
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Had the C matrix been "orthogonal', an estimatec of the ith TOW
effect could have been Ri/ni. ,; i.e., the ith row mean, an easily
interpretable quantity. This "effect estimate" would satisfy the
constrains Xni.a; = G, the grand total. It is obtained from an a,
based upon another constraint, by addition of a constant X,

a; = a4 k, where
T
k = (G_-.E ni.ai) / n.
i=1

Thus, in the non-orthogonal case, it scems convenient, for’
purposes of intcrpretatipn, to use a} = a, +‘k where k is defined as
above, These a; will be called "adjusted row means'". Note that, for
the statistician, this would be somewhat inconvenient. He prefers sums
or weighted sums of cffects to:add to zero, so that he may add these in
the model equation without having to subtract constants (in our case, the
grand mean). To the experimenter, however, a mean is much more useful
than effect estimates which are preferable for mathematical convenience.
To repeat, these Are merely different vepresentations of identical
}esults‘

Similarly, for column effects, we cuaiculate, initially,

T
C. - n..a.
) igl 11

G
bj = i
n
For thetadjusted column means, et b; = bi + k where
. I
G - ):n.bj
k = =l 7T 7
n

e




I e e - o . DRNO.

11 *

3.2 Program TEMAT. .
Multivariate Analysis of Variance
The likelihood ratio statistic is
-m log(|E[/[H+E|)

where m = d.£f. error + 1/2(d.f. hypothesis - number of responses - 1),-

IEI is the determinant of the matrix of sums of squares and

products for error,

H is the matrix of "adjusted" sums of squarcs and products

for each hypotheses (subtotals, interaction, rows, columns,

in turn).

The first two terms of the Bernoulli expansion of the distribution,
which would be in error by a term of order 1/m4, arc employed to state
at what level of significance the null hypothesis would be rejected.
In the (hopefully frequent) case that this levcl-is below 10'5, the
result is displayed as zero. Large values (.20 or larger) are desirable
only in the interaction test. From time to time, the display for onc
‘effect is replaced by the message "MATRIX (071 GRAMIAN". This can have
two reasons:
(a) There is linear dependence between the response variables,
: e.g., one may be the sum of the others. In this casc, the multivariate
’

analysis is obviously faulty. A variable should be excluded in the

next run,
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(b) The approach to the null-hypothesis situation is too close.
This is the generalization of the case which produces negative variance-
component estimates in univariate analysis. If this happens in an
Interaction test, the result is quite desirable. If it happens in a
main effect, it contributes ncthing., If the "MATRIX NOT GRAMIAN"
display occurs iﬁ a main effect it simply means that “o is to be
accepted, and that no interpretation of discriminant functions or main
effect differences shoulﬁ be attempted,

In the special casc where the hypothesis has cnly one degree of
freedom (2 levels in a faétor) the likelihood-ratio test, just as the
union-intersection test, reduces to an F statistic (more commonly known
as "llotelling's T2 ~ with some minor variation in constants'). In these
cases, the F statistic and the associated degrces of freedom are reported.
The user would have to comparc with F tables' to decide on acceptance or
rcjection of the hypothesis. In our interactive system we have a
"Calculator" mode which enables him to look up, i.e., actually compute,
the probability levels,

The program also calculates the union-intersection statistic, i.e.,
the largest characteiristic root of E'ln (same definitions as above). The
right and left cigenvectors agsociated with this matrix arc also computed
and reported, the former being a representation of the discriminant
function, the latter being used as a basis for calculating correlations
of response variables versus the d. .:riminant functions [2}. The
par&metcrs needed for entering the Roy-leck charts arc displayed. There
is a practice to use the Beta statistic SSI/(SSH + SSE), usually called

2 . . . . .
R™, as a measurc of geodness of fit of a univariate analysis of variance

R——_

- :
e
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model, To satisfy users who like this measure, the corresponding multi-
variate index ("canonical Rz") is reported, It is, in fact, the largest

characteristic root of (H + E)'lH.
3.3 Distribution Routines

FUNCTION GAMX (X, DF)

P(a,x) = GAMX(x,a) = — (
. u
v

If DF < 200, the probabilities are evaluated-by a sum of Poisson terms

a ~-X
X e

I'(a+l)

where a = DF, DF'+ 1, ...
If DF > 200, the evaluation is by cubic approximation

Gam(X,DF) = YORMX(Y) where Y = [3/X/DF - 1 + 1/9DF) /ODF

FUNCTION CHIX(X,DF)

P(y,x) = CHIX(X,DF) = _____!___Jx yY/z'le'Y/zdy
220 (v72) o

Since the chi-square distribution is a special case of the gamma
distribution, the probabilities are evaluated by the use of the GAMX

subroutine where

CHIX(X,DF) = GAMX(X/2.,DF/2.)
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FUNCTION YORMX (X) _ : ‘

' 2
1 x -t/2
. P(x) = YORMX(X) = —— j e dt
V2n

-0

If |x| < 2.5, the evaluation of the probabilities cmploys the Hastings

2 ;
g {g Lxe re e i
{f form; otherwisc, the Laplace continued fraction is used. {
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q: . TOOLS FOR THE USER |
4,1 User's Guide

The program SPOOK is designed to provide the user with an analysis
of irregular data matrices. A univariate analysis (i.e., every score
or variable is anaiyzcd scparately) is performed, followed by, if desired,
a multivariate analysis (where all variables are analyzed as a set).

The univariate analysis may be either a one-way or a two-way classi-

fication design. A one-way design is such that the individual experi-

Ll g

mental units (e.g., individuals, plots of land, animals, etc.) are . i

classified by only onec characteristic or factor. A two-way design is

TRy

based upon the individual experiwental units being classified by two

characteristics or factors. Each experimental unit is then assigned to

one, and only onc, category for cach factor. Examples of factors would
.be sex, age, weight, h.ight, etc, Since the conversational unit is
designed for two factors, a one-way classification requires special
treatment. In this instance, the user should state, when asked, a dummy
name (or no name at all) for the first factor and he should further

declare that it has just one level. The second factor should then be his

only factor.

Each factor must be such that levels may ‘be designated. The

designation of levels may be in the form of consccutive numbers such as

15
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a to b or, if the data are continuous, records which fall below a
be regarded as belonging to level 1, records falling between a

as belonging to level 2, etc.

1

1

ang a
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.could

2

Thus, the levels of a factor such as sex

could be designated as 1,2 while the levels of a factor such as age could

be designated as

5~ 9 years
10 - 14 years
15 - 19 years.
20 - 25 ycars

level 1 ° ("end code"
level 2 ("end code"
level 3 ("end code"

level 4 ("end code"

There can be up to twelve levels for cach factor.

here is 9)
here is 14)
here is 19)

here is 25).

For each experimental unit, there may be from one through ten

responses to different variables.

Examples of response variables would

be a test score (or average) in English, a test score in arithmetic, and

a test score in science, or the number of situps, number of pushups, time

in 100-yard dash, and distance in broad jump. In these examples the

experimental units would be individuals, and the factors may be sex, age,

school type, ectc.

A name or code (maximum of four characters) should be assigned to

each factor and each response variable,

identification in the output.

be desired.

The naming will be used for

In addition to the names, a title might

Once having collected his data, the user could have a table such as

Table 4,1 for quick reference,

answers to the questions asked by the computer.

If the data are voluminous, and punched on cards, the user is

advised to refer to the description of BUILD in Chapter § so that a

With such a table he will be able to give
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H' ¢
S :
4 prior batch run can be made to storc the data. Because preparation of ;
'y the input may appear complicated to those with limited programming o
o B background, a user who finds the description difficult may wish to :
& consult a somewhat more experienced programmer for the first run. Once ;
5B the batch run has been made, the input portion of SPOOK is omitted, and ;
* the user may proceed as if he had entercd his data from the console.
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EFFECTIVENESS OF TEACHING
MALE FEMALE
: ENG  ARIT SCIE | ENG  ARIT SCIE
2 55.1 55.6 46.8 | 57 47.4 44,8
7 56.1 53,2 41.7 | 55.6 46.3 39.9
4 A
¢ PUBLIC 55.9 49,5 38.1 | S8 51.2 50
s 54,4 58,9 39.6 | 55.9 -50.3 39.4
A : 59.7 49.5 43.1
. 52.8 59.4 47.1 | 55.6 54.8 42.7
LR 53.6 65.6 42.1 | 61.7 '53  47.1
- PRIVATE _ )
| 53.9 59,2 42.3 | 56.1 60.8 45.2
-l ' 53.8 58.2 45.2 | 60.3 67.6 49.2 -
g ‘
d 56.7 62.3 49.8 | 61.8 52.6 48.4
58.2 64.6 47 55.6 69.9 49,3
BOARDING 59.6 52.8 49.2 | 62.3 62.4 _50.4
59.9 54,3  46.2,
60.7 59.4 48.6

Tabie 4.1
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4,2 Example

This section is intended to familiarize the user both with the
IBM 2250 display unit and the program SPOOE.

The 2250 display unit is centeved around a cathode-ray tube on
which computer-programmed information is displayed. Thus, a visual
communication exists between the user and the computer. The unit also
has an alphameric keyboard similar to a typewriter keyboard. There are
44 Keys and a space bar.giving 62 standard characters. Special keys of
interest to the user are the "ALT'" and the "5" keys. When thcsp two
keys are depressed simultancously, the end of a response is signalled.
This combination will often be referred to as “end of block" or "EOB",
The user should also note the '"BACKSPACE'" key. This moves the cursor
back one space and as long as EOB has not been signalled the user can
correct his typed input. To the left of thc alphameric keyboard is a
program function keyboard which consists of 32 lighted keys numbered
0 - 31. All keys, except key 0, are available to the user. At
different points in the program, different keys will have significance,
and thus be lighted to help the user remember them.

When the user first sits dpwn in front of the console, he should
depress any key (not key 0). Once the instructions appear he should
type SLINK SPOCK and then signal EOB ("ALT" and "5" depressed simui-
tancously).

Even though each frame ;hould be sclf-cxplanatory, a typical sct
of data was constructed and §ubjcctcd to the program to illustrate the

usc of SPOOK. The data arc shown in Table 4.1, Since one purposc of

1
§,
b
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%f this program is to provide a quick means of cditing the data, the :
&
L
%:' ) example will try to illustrate one way to hunt faulty ones.
g ;“ R .
g The first display is shown in Figure 4.1. Several instructions .
5 : P
0 which are of particular importance are as follows: key 30 restarts L,
£ B . ) :
%f} . the program, key 31 will terminate the program, key 2 will allow the g:
% % user to reenter data, and any remaining key (again, not key 0) will
& :
%N . . , . .
& allow him to continue once he has seen the display of his data. The
£
4 one instruction which needs all the emphasis it can receive ig

"CAUTION: DO NOT TRY TO SPEED UP THE PROGRAM BY ANSWERING QUESTIONS

TR
EMCAL I /L3 G

BEFORE THEY ARE ASKED, THIS WILL ONLY CREATE PROBLEMS." We know

g _ there are.users who anticipate and answer the next question. They

% must contain themselves, since all keyboard responses are placed in a
g y . queuc, and each question expects some response. Once the user geté

f L “out of phase", the best solutien is to pr?ss key 31 to terminate and
é then to reenter the program. Even the restart option kkey 30) may

<

: fot correct the situation,

‘Because the ekamplc is being created at the console, key 1 is

depressed to begin the question and answer session. The first query

is.for a study title., The study title is entirely optional and is

used to head the output. It may consist of up to 60 characters. The

display following the cntry of the title is shown in Figure 4.2, The

e ¢ ke o b

next question ic "HOW MANY RESPONSE VARIABLES DO YOU'HAVE?"l The
- number 3 is entered and the following message is displayed to the user:
HYOU HAVE 3 RESPONSE VARIABLES." As always, to indicate approval, any

it . one of the unused program function keys is depressed.
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5‘5 The next set of questions asks the user for a name (four letters :
B ‘ ' ' %
K are rccognized) for each of the response variables. The purpose of
BT ¥
B naming ecach response variable is so that the data will be entered as '

2

3 the user wishes and also so that the aser can identify each in the :

3

output. Once the names "ENG ARIT SCifi*¥ are displayed and the user |

&\ RO s ST
Y

has indicated approval, he is asked for a transformation cide for each
re;ponse variable. The query and the user's weply is displayed to him
as in Figure’4.3.

Next, the names of the two factors and the numter~of 1cvels’fo?
each is required. Again the p%ming of the factors is for'idcntifigati;a
in the output, but if the first factor has more levels than the second
féctor, the two will be exchanged-in the anaiysis and hence the naming
is especially helpful. In this study, the first factor is SEX and has -
2 levels, and the second is TYPE and has 3-levels. If there is only
one factor (one-way classification analysis) the user should give a
dummy name to the "first" factor (or just leave the name blank) and

indicate the number of levels (below) as 1. The second factor is thén

RSN LR DI VDR T TR SR YT SR TP WTF RIS ERT R E
A AHTRAY N 4 - ‘
TR A s v s FrY Sea Ok S Rl B " (e [

his only one.

Figure 4.4 shows the next display. Since, in our example, all

levels are discrete (rather than selected partitions on a continuous
scale) and since they further have natural codes 1-2, 1-2-3, key 1 has §
béen depressed, Had key 2 been depressed to indicate continuous lcvels;
‘Figure 4,5 would have appeared asking for the "end codes' of the levels

of each factor. The display in Figure 4.6 is the next one to appear in

either casc;
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Figure 4.7 shows the instructions. for entering dat . Note that )
\
key 2-is no longer used for reentry of data, Instead, the user types
! \ . ’
"BACK" and the number of c&tfics which hd wishes to go‘back. Each . \

time thi% option is used the hppropriate number of lines will be erssed
stérting at the boftam of the display. Thus, one cannot change, at.

this .stage, an entiy without also'ﬁeéntering all of the following entyies.
L

Key 3 will be depressed when the user has entered all of the data. Once
nto the univariate analysis.
|

} . .
llence, he should be sure that the data displayed on the console is what,
P

key 3 is depr%sscd the user is forced i

is desired at that point.
) N \

Depending upon the nimber of lusers concurrently on the central

processor, waiting time for results may take several minutes cven though

o —

)

"the centf\l proce§sing time is only a matter of a sccond or two. gence, }
displays similar ;o the one in'Figuro-d.S kcey the user posted on progress
and aljow him to stop the calculations if he &isﬁes. ‘Once key 2 is .
depres;cd the program will procecd to the output having performed y
univariate analxsés ouly on the named variables.
As the Qispléy in Figure 4.9 indicates, the uscf has complete
! . .

control over what portions of the output he views. Once the user

»

]
reaclies the instructions which follow cach set of sutput, he is not

bound to follow them at that point, He can $till depress key 3 to

1
decremcint the page number and Nence continue viewing the analyses more
|

¥

'
*

extensively., X

" Page 1L (Figure 4.10) gives some hints on how to begin looking\at

the preliminaryioutput. Once the user has checked the F-ratios, adjusted

s

means, and cell means and standard dcv%ations of the univariate analyses
!
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and if he finds nothing abnormal, he}should'still proceed to the plots
-of the response variablc pairs and to the raw data, Plotting rows,
columns, and cells may ind&cate faulty data. At the plotting ségment
“he shﬁuld check the upper and lower limits of each variable. This %s
anothe£ good way. of checking on faulty data. Becauée of the many sgeps
in bfinging data to be analyzed, faulty daga or outliers can easily

occur: data can be transcribed incorrectly or have keypunch errors, !

Thus, the first analysis should never be the last! \

1

. Y i
look first at the variaqlc ENG. The F-values are nonsignificant but a ¥

Figures 4.11 -~ 4,16 show the output ﬁrom this initial run. Let us '}

careful inspec%ion does not stop with the ANOVAR table. Looking at

. ]
the adjusted means, one sces that the means of the second level of each . \
i

factor seems}to_be quite out of range. The neﬁt place that merits .
inspection is the table of means and stand;rd deviations. '"Deviation
frqm a trcnd!in rows or columns'" is a mild wbj of réportin; what is

happening in‘the (2,2).cg11. This clearly indicates that the quickest
}way to find out what is happening is to\go to the pletting sé&ment of

the program. But, first lopk at the ARIT and SCIE variables. There is

\
nothing to indicate faulty data in these variablcs\ The data in the \
two variables should still be ln;cstigated by piots and by looking at
the raw data. ,
‘Figure 4317 'hows‘the first display once the plotting segment is 2
entered. To begin, the (2,2)'cell is what we are interested in, and
the best method is to plot ENG against cach of the other variates, ‘ ‘

Figures 4.18 and.4.19 indicate that entry mumber 17 is the outlier, |

\ | | § \‘
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Note the upper and lower limits on the ENG variable. Figures 4.20 - 4,22

show plots of other data. After other plots have been investigated for

faulty. data which did not show in the analysis, depression of key 5

passes control of the program to a display of the raw data. Now, changes

can be made. Inspection of entry number 17 shows a misplaced decimal

point (a quite common mistake). Depression of key 2 allows the correction

to be made as shown in Figure 4.23. Once the correction is made,
depression of key 6 will allow the user to sce plots again.

Here, it should be emphasized that while the user is in the
plotting segment key 5 will take him to the raw data and key 29 will
allow him to see the previous univariate analyses. While he views the
raw data, key 6 will allow him to sec plots (these new plots will
include any changes made) and key 29 will allow him to see the previous
univariate results. Once the user has performed his first univariate
analysis pass, he can always depress key § to sce raw data or key 6 to
see plots. This allows him to go back and forth as often as he wishes
in order to make changcg. Hence, if he made a change in the data and
saw in the plots that he still did not like it, another change could
easily be made.

In our example, continuation to a new univariate analysis is now
indicated. Figures 4.24 and 4.25 show the new output for the variable
ENG, Here, both factors are significant and outliers arec no longer
indicated. Thus, in the example, the faulty data point did produce
obvious changes in the univariate analysis. On the other hand, cven

where faulty data make no obvious changes in the univariate analysis

they could still influence the multivariate analysis in an unpredictable

manner,
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Once an edited analysis has succcs;fully been made, the user
’ may indicate a multivariatc analysis by the depression of key 4. Once
the multivariate option has been indicated, the user is given thé
3 opporéunity to delete any of the response variables. After having
studied the univariate results, the user may wish to cicludc some of

the variables frem the multivariate pass. For example, a variable

3TN Y s st e

which shows an insignificant F-value even for subtotals serves no good

purpose in the multivariate analysis and may dilute it. As each

response variable name is displayed on the screen, the usSer should

depress key 1 to include the variable in the multivariate analysis or

(3
2 RSy
R Lo 3w e o i I, 3 105 2 oo 1,

key 2 to exclude it from the analysis. Once the user has made a

O

s

decision on each name, he will be given the opportunity to revise his

- list if he should have made a mistake.

BN e

In the example we will include all the variables in the multivariate

pass, This will give sample output as scén in Figures 4,27 - 4,30,

*The multivariate output includes likelihood ratio tests, union-intersection
) ’

QIS Ao i

tests, weights of the discriminant functions, corrclation between each
variable and the discriminant function, E matrix of sums of squares and

-1 . .
cross products for error, E 7, and corrclation matrices based on E and

N e e

H'+ E for each H (sce Section 3.2).

e

At the end of the multivariate output 33 a message instructing
the user to depress key 31 if he wishes to terminate or key 4 for
another multivariate analysis which might be indicated to investigate
new combinations of response variables. Once again the user is still

free to depress key 3 to go buck to continuc study of the output. :

Although the data should have been cdited completely before the

.o

el
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multivariate analysis, the user may still depress key 6 to see plots

or depress key 5 to see raw data,

26
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OUTPUT -AREA

THIS PROGRANM 1S D

ESIGNED TO PERFORM AN ANALYSIS OF IRR
YOU HAY HAVE A MAXIMUM OF 16 RESPONSE VAR!ABLES AND A ggg‘féﬁnoap'
2 FACTORS. ~YOUR DESIGN MAY BE QUITE UNBALANCED, AND WHOLE CELLS
MAY BE MISSING. TRANSFORMATIONS CAN BE MADE. FOR EACH PAIR OF
FACTORS, AN ANALYSIS OF VARIANCE IS PERFORMED FQOR EACH RESPONSE
VARIABLE, SEPARATELY, ONCE YOU SEE THESE UNIVARIATE ANALYSES You
WILL BE GIVEN THE QPPORTUNITY TO SEE PLOTS OF YOUR DATA AND THE
RAN DATA AGAIN, THUS, YOU WILL BE ABLE TO EDIT YOUR DATA AND RUN

THE ANALYSES AGAIN, .

TO BEGIN YOU MUST ANSWER QUESTIONS BY USING THE TYPEWRITER
KEYBOARD DIRECTLY IN FRONT OF YOU, _TO SIGNAL YOUR COMPLETION
OF QUESTICNS, FIRST DEPRESS THE "ALT" KEY, AND WHILE HOLDING IT
DOWN, DEPRESS THE "G" KEY, THIS SEQUENCE WiLL LATER BE
REFERRED TC AS “"E0B". ONCE YOU ANSHWER QUESTIONS, THE ANSWERS
WILL BE DISPLAYED BACK TQ YOU. [F YOU ARE NOT SATISFIED, PRESS
KEY 2 TO REENTER DATA; OTHERNISE, THE PROGRAM WILL CONTINUE

BY YOUR PRESSING ANY KEY,
AT ANY TIME YQOU MAY RESTART BY PRESSING KEY 306 OR TERMINATE BY
PRESSING KEY 31,

: NOT TRY TO SPEED UP THE PROGRAM BY ANSWERING
%GE&%?Sas ggsoge THEY ARE ASKED. THIS WILL ONLY CREATE PROBLEMS.

' AVE PREVIOUSLY USED THIS PROGRAM.OR ENTERED YOUR DATA
%ﬁaggganAgcn ﬁoos. PRESS KEY 2 TO SEE YOUR DATA,

PRESS KEY 1 TO PROCEED.

REPLY AREA

Figure 4.1
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i
QUTPUT AREA
IF YOU DESIRE TO HAVE A TITLE TO HEAD YOUR OUTP
IF YOU DO NOT DESIRE A TITLE, LEAVE THE RESESNSE’Aeéﬁ’EEALE‘N°"'
YOUR TITLE IS :
EFFECTIVENESS OF TEACHING
‘x . 1]
!
i
’; "

’ . ’ REPLY AREA

Figure 4.2

.
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OUTPUT AREA

FOR EACH RESPONSE VARIABLE ENTER A TRANSF
FOLLONING L1ST: SFORMATION CODE FROM THE

CODE
0:1

T NLLIN

TRANSFORMATION

NO TRANSFORMATION

LOGE(X) (X>0)

LOGE(1+X) (X>=-1)

SQRT(X) (X>=9)

/7% (X>0)

ARCSIN(2X-1) (0<X<1)
VARIANCE-STABILIZING TRANSFORN?

ON FOR PROPORT
AVATLABLE (NOW: NO TRANSFORMATION) OPORTIONS

Tl
CN

SEPARATE ALL ANSWERS BY COMMAS,

ENG
1

ARIT SCIE
R 1

REPLY AREA

Figurc 4.3
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puTePuT AREA
YOUR FACTORS SHOULD BE IN DISCRETE
: LEVEL ' 2,
{F YOUR DevA LS, SONTINUOUS, CRoup InG "Cana “0oif " ¢ge’ 13, BUT
IF YOUR DATA [S CONTINUUUS. PRESS £fy ot' INED+ PRESS KEY't,
\
REPLY AREA

Figurc 4.4
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QUTPUT AREA

T0 GRQUP THE DATA, ASSIGN EACH LEVEL OF THE FACT . "
OR AN IDENTIFIER: €G, IF ONE OF THE FACTORS 1 ESE‘SANE?BGCERS,,
S YEARS TO 25 YEARS, WE MAY WISH TO ASSIGN AGES TO LEVELS 4S

5- 9 YEARS  LEVEL 1
10-14 YEARS LEVEL 2
15-13 YEARS  LEVEL 3
20-25 YEARS  LEVEL 4

THEN THE END CODZ FOR LEVEL t WOULD BE 9, THE END CODE FOR
LEVEL 2 WOULD BE 14, ETC
THIS DATA WOULD BE ENTERED AS  9,14,19,25

WHAT ARE THE "END CODES" FOR THE 2 LEVELS OF FACTOR SEX ;

WHAT ARE THE “END CODES" FOR THE 3 LEVELS OF FACTOR TYPE

REPLY AREA

Figure 4.5
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QUTPUT AREA

m% ~sr2w CODES" FOR THE 2 LEVELS OF FACTOR SEX
THE -srzm cgos—:s“ FOR THE 3 LEVELS OF FACTOR TYPE

e e S
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REPLY AREA

Figure 4.6
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QUTPUT AREA

NON YOU HMUST SUPPLY THE DATA, YOU WILL NEED TO |

LEVELS OF THE FACTORS AND THE RESPONSE OF EACH VA
EXAMPLE : 2:71,412,34,5

INDICATES FACTOR 1 IS AT LEVEL 2, FACTOR 2 |

THE RESPONSE FOR VARIABLE 1 IS 412, THE RE?P

A

v

—_

VARTABLE 2 1S 34: AND THE RESPONSE FOR VAR

IF YOU WANT TO QMIT DATA ON A PARTICULAR RANDOM
REPLACE 1T BY -999,

EXAMPLE: 2:7.412,-999.,5
INDICATES THAT THE DATA FOR THE SECOND RESPONSE
VARIABLE 1S OMITTED.

WHEN YOU HAVE ENTERED ALL DATA: PRESS KEY 3.

HGULD YOU REALIZE YOU HAVE A MISTAKE N YOUR DATA, TYPE "BACK*
U e NUMBER OF ENTRIES YOU WISH TO GO BACK. '

WHEN YOU ARE READY TO ENTER YQUR DATA. PR

£SS REV 1

REPLY AREA

. Figurc 4.7
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QUTPUT AREA

THE kNALIE%% ON THE FOLLONING VARIABLES ARE NOW COMPLETE.

‘ PRESS KEY § TO CONTINUE WITH CALCULATIONS OR KEY 2 TO STOP
CALCULATIONS AT THIS STAGE.
%

%
i
i
b

]

1

1

i

i

3

REPLY AREA

i Figure 4.8
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QUTPUT AREA

KEYBUARD FUNCTIONS:

ALTERNATE PORTION OF CURRENT PAGE.
INCREMENT PAGE NUMBER

DECREMENT PAGE NUMBER.

30 RESTART PROGRAM

31 TERMINATE PROGRAM.

N en

PRESS KEY 1 TO PROCEED TO THE FIRST PAGE OF YOUR UNTVARIATE RESULTS

REPLY AREA

e s ot
e e -

Figure 4.9
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OUTPUT AREA
PAGE 1L

AT THIS POINT YOU SHOULD LNSPECT YOUR UNIVARIATE RESULTS VERY
CAREFULLY. i l ,

IS THERE A LARGE INTERACTION VERSUS ERROR F-RATIO? |
THIS MAY INDICATE THE PRESENCE OF OUTLIERS OR FAULTY DATA,

CHECK THE TABLE OF CELL TOTALS OF VARIABLES WITH LARGE F-RATIOS
FOR LARGE STANDARD DEVIATIONS OR FOR ‘A CELL MEAN WHICH DEVIATES
i IRREGULARLY FROM A TREND IN ROWS OR CIOLUMNS.,

| ‘AFTER YOU HAVE CHECKED THESE RESULTS YOU CAN CHECKX AND EDIT
\ YOUR DATA, ' | ;

l

e

} % \ REPLY AREA

\
'
! Figure 4,10
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\ ‘ OUTPUT AREA \
; \ \ PAGE 2L
e \ : EFFECTIVENESS OF TEACHING
3 : _ \ VARLABLE ( ENG ) TABLE OF MEANS }
A K LN £ACH BLOCK, RON 1 DENOTES § Sk O st
g ' LL MEAN
: ! cODED : CODE pE L?éIRUg osnarss ‘
b L. L LRV 2 3 |
3 % : 15,5316 61 5.352€ 01 5.81] 01 5.544€ of | . }
: ; 1.798€-61 5.000£-61 1,450E 60 b ‘ ‘ 3
3 2 5.124E 01 5.8428 01 L.004E 01 5.853 0! ! |
1.671E 00 3.635E 00 2.bb4E 00 . ;
¥ C Lo 1 1
5 5.641E 01 5,591€ 01 5.%355 01 5,121E o0 i
s 9 8 5 . : i
F' = , ESTIHATES OF SEX  ADJUSTED MEANS, ORDERED |
S © 5.8a% 61 5.564€ of \ ~
B \ ‘ : ESTINATES 0F  TYPE ADJUSTED HEANS, ORDERED | .
5,915 01 5.442E 01 G.HIGE 01 ‘
g ANALYSIS OF VARIANCE FOR VARIABLE ENG
, SOURCE OF VARIATION D.F. SUH OF SQUARES
? X - (ROWS) | '5.013498€ o1
: \ Yohe  (cors) 2 4.413365€ o1
SEX # TYPE(INTERACTION) 2 1,227552€ o1 1
TOTALS -5 1.170524D 02 :
s”ERSOR 19 1.397502D, 01 )
TOTAL 24 1.316214D' 02 g
.
.
. i
! REPLY AREA
3
\ v i ,
| \ Figure 4.11 .
' \
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OUTPUT AREA .
PAGE 2R

AND EFFECTS ( SEX ) VERSUS ( TYPE )

CELL SIZE, AND ROW 3 DENOTES STANDARD DEVIATION.
i { HEAN SQUARE F vS. ERROR F VS. IKTERACTION
9 '€ 04 1.207€ 60 %.0b5E 60
E b }:}3?2235 04 1.158E 00 £.022E 09
v B , 1.103074E 04 1.133E 60
X {.018300E 04 1,107E 09
2 E 9.739343E 03 -
< B 9.95474b6E 63 . \
E & ' RROR = 9.848794E 01 !
i) RO0T HE T HE A B CARE INTERACTION = 1.058213E 62 i
f 4 REPLY AREA i
Figurc 4.12 }.
==
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QUTPUT AREA
PAGE It

EFFECTIVENESS OF TEACHING
VARTABLE: ( ARIT ) TABLE OF MEANS

RONS = COLUMNNS = TYPE ‘
SEX IN EACH BLOCK: ROW 1 DENOTES CELL MEANS, ROW T
CODED CODED LEVE f gENO Es

LEV. 1 2 .3

1 5.430€ of 6.060E o1 5.99€ 01 5.812€ of
3.962€ 06 3.374E 00 b.255€ 00

2 4.894¢ 01 5.905€ o 5.ﬁ1§£ 01 5.568€ o1
2.038E 00 b.b04E 00 6.910E 00

L.
co5.532E 01 5.982€E 01 5.979€ 01 5.615E 01
9 8 8 25

ESTIMATES GF SEX  ADJUSTED MEANS. ORDERED

| 2
5.816E 01 S5,5b4E 01
ESTINATES 0F1TYPE ADJUSTED MEANS, ORDERED

5.99%5 91 5,967€ 61 5, 131E O )
ANALYSIS OF VARIANCE FOR VARTABLE ARLY

SOURCE OF VARIATION D.F. SUM OF SQUARES
RONS) | 3.863693€ o1
?555 gchS) 2 4,1b5764E 62
SEX * TYPE(INTERACTION) 2 3.601245€ of
. 5 4.833194D 02
s”éégéaLs 19 4,9719621D 62
TOTAL 24 9.8127143D 02
REPLY AREA

Figure 4,13
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OUTPUT AREA

PAGE 3R

" AND EFFECTS ( SEX ) VERSUS ( TYPE )

CELL S1ZE, AND ROW 3 DENOTES STANDARD DEVIATION,

MEAN SQUARE

_F VS, ERROR  F VS, INTERACTION
' 3.863693€ 01 1.4749E 00 2.5
2.082882€ 02 7.941€ 00 1.?335 3?
1.503622€ O 5.137E-01
9.6406231E 01 3.488E 00
2.02085bE 01
4.088443E 0!
ROOT MEAN SQUARE ERROR = 5.119430E 00
R0DT MEAN SQUARE INTERACTION = 3.81T14817E 00
REPLY AREA

Figurce 4.14

Y
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QUTPUT AREA
PAGE 4

EFFECTIVENESS OF TEACHING
VARLABLE ( SCIE ) TABLE OF MEANS

ROKWS = cot NS = TYPE
SEY IN EACH BLOCK, ROW 1 DENOTES CELL HEANS. ROW 2 DENOTES
EgeED 1 2 3 CODED LEVELS

1 4.1525 01 4.411E o1 4.86}E o1 4.4??E o1
3.198E 00 2.410E 006 1,474E 09

2 4,344E 61 4, GOSE 01 4,858 ©1 4, 6022 01
q, 29?6 00 2, TBTE 00 1 54?5 0o

Cohﬁzeos 01 4.511E ©1 4,8b1E 061 4,533E 61
9 8 8 25

ESTIMATES OF SEX  ADJUSTED MEANS: ORDERED

2 {
4.589E 01 4.4461E 01 _
ESTIMATES OF TYPE ADJUSTED MEANS, ORDERED

' 2
4.85%5 61 4.519E 01 4,2b1E 01
ANALYSIS OF VARIANCE FOR VAR[ABLE SCIE

SOURCE OF VARIATION D.F. SUM OF SQUARES
" (RDWS) 1 9.94b443E 00
¥$§E {COLS) 2 1.482998E 02
SEX * TYPE(INTERACTION) 2 5.036934E 06
5 1.6863b3D 62
S”EéﬁééLs 19 1.7114142D 62
TOTAL 24 3.400505D 62
REPLY AREA

Figurc 4,15

e e et e s e e et b Ok ML



DUTPUT AREA

42

Figurce 4.16

PAGE 4R
AND EFFECTS ( SEX ) VERSUS ( TYPE )
CELL SIZE, AND ROW 3 DENQOTES STANDARD DEVIATION,

HEAN SQUARE F vS. ERROR F VS, INTERACTION
9.94b443€ 00 1.102E 69 3.949E 990
1.414990E 61 8.219€ 00 2.944E 01
2.5184b7E 00 2.192E-01
3.372726E 01 3.138E 66
3°921191€ 00
1.416817€°61

ROOT HMEAN SQUARE ERROR = 3.003631E 60
00T HE ROOT HEAN SQUARE INTERACTION = 1.58b%61€ 60
REPLY AREA
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QUTPUT AREA
AT THIS STAGE YOU MAY LD

Ok AT PLOTS OF YQUR paATA p
YOU HAVE THE CHOICE OF SEZING A CELL, A ROW, A coagéxfsée
THE LEVELS 0F ‘golh faetgRis 'IU%,CHOLCE OF bolnts: TyscOf,
. . W ISH SEE A
OF A FACTOR TYPE “0* FOR THE LEVEL . £ AL LEVEL?
EXAMPLE 2,2 INDICATES BOTH LEVELS AT 2,

0.4 INDICATES THE 4TH COLUMN,

310 INDICATES THE 3RD ROW.

0.0 INDICATES ALL POINTS,

WHICH SET OF POINTS DO YOU WISH TO SEE?

WHICH TWO) RESPONSE VARIABLES DD YOU WISH TO SEE?
PLEASE ENTER THE FIRST, EOB, AND THE SECOND, E0B.

REPLY AREA

. Figure 4,17
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3.924€ 01
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Figure 4,18
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.435€ o1

20

18
SCIE

19

11
L115E 01 -
-59415E 02 ENG 9,285€ 62

Figure 4,19

s NS 3l ek TR S Mk d i e i )

S R T

1

daet,




e e

O
i < !
- ;
© s {
[}
o0
-
[
~
: .
m .
< :
o .
-
o
wn
- . -
-t o
o~
- <
[3)
[
=
- ~N .m
- 259
3
[~
w
-
o
-~ ”
[~ - .
@ w
w
- w
- w ~”
- — ~
. O ~N
oy [ -
"
)




47

b.3306E O

ARLT .

o~
- ~
1) .
had -~
© ~
- [3) !
| ¥ i
= A
1] |
o~ . oy i
- : ) ﬂ
- W
- &
|
\
I
|
|

3.934€ of

3.444€ 014
scfe
3.014E 01

e -, .
oAt e WA ot T I Ay s 1 < e Tt - N o

Y3 a4 e o o L K N
Zeid Fooa o come AT A I T S A RN L L T VP S St g e R RIS
a7, 7 O R N LT




48
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Figure 4,22
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QUTPUT AREA
PAGE 2L
‘ EFFECTIVENESS OF TEACHING
VARIABLE ( ENG ) TA%LE OF HEANS
RQE§ : IN EACH BLOCK, ROM 1 DENOTES oLt v YeE
. CE L N
cobky ’ NOTES ¢f SE Lsé ROE 2 osnorss
LEV. 2 . 3
15, ss:e 61 5, 3525 01\5 811E 01 5, que o1
1. 1qss 01 5. ooos o1 1, qsos 00 "

i

2 5.124€ 01-1.835€ 02 L. 008E 01 3. 433€ of
" 1.b11E 00 2. 483E 02 2.bbAE 00 |

\ '

i

coL. } \ \
S i41c ot 1.185E 62 5.935E 01 7.723E 0! ,
9 8 - 8 25

eirlnAfes OF SEX  ADJUSTED MEANS, ORDERED

2 41
9.b56€ 01 5.264E O _
ESTIMATES OF TYPE ADJUSTED MEANS, ORDERED

i
| 213¢ 02 5.4b1E 01 5.4S0E O
ANALYSIS DF VARIANCE FOR VARTABLE ENG

SQURCE OF VARTATION D.F. sun OF SQUARES
’ i
A {RONWS) 1 { 1,115292€ 04
TYPE] {COLS) 2 ! 2.2548%4E 64
SEX * TYPE(INTERACTION) 2 2.204148E 04
| A 5 $.391499D 04
S“gégr Ls 19 1.850416D 65
TOTAL 24 2.383420D 65
) |
}
\ ‘
} ' REPLY AREA
!
Figure 4,24 ‘ }
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LUTPUT AREA

i Y PAGE 2R
} \ !

L

_AND EFFECTS ( SEX ) VERSUS ( TYPE )

" CELL SIZE» AND wa 3 DENOTES STANDARD\DéVIATIqN.

\

| \

[

' \
! '
]

HEAN SQUARE \ F VS, ERRGR F VS. INTERACTION

q 01 1,289E 01 8.178€ 06"
g:%%Zaggg 01 6. T45€ 00 3.b44E 00
5. 1371757E 69 1.576E 00 .
2.341048€ 01) b.O13E 00 ‘
3.893421E 06! \
1.95e31ss 06 ,

i

A RROR = {.913115€ 00

§°°T "5230?°Hg§5 EQUARE INTERACTION = 2.477443E 06

i

REPLY AREA

Figure 4,25
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QUTPUT AREA

YOUR RESPONSE VARIABLE NAMES WILL APPEAR BELON ONE AT A TIME
PRESS KEY 1 IF YOU WISH TO TNCLUDE THE VARIABLE DR KEY 2 IF
YOU WISH TO DELETE THE VARIABLE.

-

ENG

ARLT

SCIE .

THE ABDVE VARLABLES ARE THE ONES YOU DECIDED TO INCLUDE,

1F YOU AGREE, PRESS KEY 1: IF YOU HOULD LIKE TO TRY AGAIN,

PRESS KEY 2.

LI

REPLY AREA

Figure 4,20
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OUTPUT AREA

PAGE 4L
EFFECTIVENESS OF TEACHING MULTIVAR]A
HATRIX E AFTER ELIMINATION OF Fa
ENG ARLT SCIE
ENG  7.3975E 01 -5.2622E 01 3.1884E o
ENG ARLT SClE
ARIT -4.2622E 0f 4,979bE 02 4,17139E ot
.. ENG ARLT SCIE
SCIE " 3,188bE 01 5.7739€ 01 1,7141E 02

STEPWISE LOG DETERMINANTS

ENG ARIT SCILE
4,3037E 00 1,0402E 0! 1,5325E

CORRELATIONS BASED ON E

ENG . ARLT SCIE
ENG  1,0000E 00 -3,2p28E-01 2.831bE-01
ENG ARLT SCIE -
ARIT -3.2b28E-0% 1,0000E 00 2.318bE-01
ENG ARIT SCIE
"SCIE 2.8316E-01 2,318bE-01 1,06000E 60
SUBTOTALS (ALL EFFECTS) SEX AND
TI10 TEST STATISTIC, CHI-SQUARE = 0.3137€ 62 WITH
LIKELIHOOD RATIO TE Ciaii L RaMaRE = el JE,92.M11
MATRIX H+E
N ARIT SCIE
ENG 1.q€ofs 02 -3.9992E 61 1,3580E 02
‘ £NG ARIT © SCIE
ARIT -3.9992€ 01 9.8129E 02 2,4725E 02
THG ARIT SCIE
REPLY AREA

Figurc 4,27
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guteur ARéA
PAGE 5L
SCIE 1.3580E 02 2.4726E 02 3.4008E 62

CORRELATIONS BASED ON H+E

ENG
ENG  1.0000E 06 -9, 23
ENG Rl
ARLIT -9.2361E-02 1:9000

) ENG ARYT
SCIE 5.3272E-061 4,219%9E-01 1.8

STANDARD!ZED ROY STATISTIC OR_SQUARE
READ HECK CHARTS HiTH S =

NELGHT OF DISCRIMINANT FUNCTION

CANONICAL CORRELATION =
= 0.5 N = 1.5

ENG ARL SCIE
4,p267€~02 1,2249€E-02 8.4342E-03
CORRELATIONS BETWEEN DISCRIHINANT FUNTION AND ORIGINAL VARIABLES
+ ENG ARLT SCIE
7.3636E-01 3.6b39E-01 6,205bE-01
INTERACTION SEX & TYPE

AT1O0 TEST STATISTIC, CHI-SQUARE.= 0.5889E 61 WITH
LIKELIHOOD RATIO TE ic CHl-S SQUARE.= 3,01 i
HATRIX H+E
NG ARLT SCIE
ENG 8.6%255 01 -5.b511E 61 3.S48AE 0
ENG ARLT SCIE
ARIT -5.6611€ 01 ©,2809E 02 5.1081E 61
' ENG ARLT SCIE
sclg 3.5484E 01 5,9081E 01 1.7649E 02

CORRELATIONS BASED ON Hig

REPLY AREA

"Figure 4.28
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STANDARDIZED ROY STATISTIC OR SQUARE

ENG

ENG ARIT ‘
SCIE 2.8748E-01 1,9364E-01 1.9

CORRELATIDNS

S

]

ENG ARIT S

ARIT -2 4495E-01 1,0000E 060 1.93
S

0
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OUTPUT AREA

PAGE oL
ENG ARLT CIE
1.0000E 00 -2,6495€-01 2,8748F-01
ClE
54E-01
CIE
00E 69
OF A CANONICAL CORR =
READ HECK CHARTS W[TH S = 2 M= -0.0‘8R=EL‘TIO¥.5

WEIGHT OF DISCRIMINANT FUNCTION

ENG ARLT SCIE
$.17153€-02 1,51226-02 ~1,6132E-02

ENG
b.4301E-01

TEST STATISTIC F =

ENG
9.4101E-02

CORRELATIONS

ENG
9.9981E-01

BETHEEN DISCRIMINANT FUNTION AND ORIGINAL VARIABLES
3.4500E-01 ~1.0355E-02
SEX EFFECTS
| 3.8465 WITH 3, AND 11, D.F,

WEIGHT OF DISCRIMINANT FUNCTION

ARLT SCIE
<7.1749€E-04 1,0651€-63

BETWEEN DISCRIMINANT FUNTLON AND ORIGINAL VARIABLES
. ARIT SCIE
-3.3809€-01 2.9237E-01
TYPE EFFECTS

TEST STATISTIC, CHI-SQUARE = 0.22711E 02 wWlTH .
LIKELIHOOD RATIO TES SIGNIFICANT AT LEVEL 0.920€-63
HATRIX H+E
REPLY AREA o
’\

Figure 4,29
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OQUTPUT AREA

: . PAGE 1L
ENG ARLT 'S¢
. ENG - 1,1871F 062 9,03106E-01 1.018%% 02
: ENG ARIT sSC
ARIT 9,0370E-01 9 14555 02 2 195%& 02
ENG ARIT SCIE
SCIE 1.0189E 02 2.7959€ 02 3.1911E 02

A - e W T S o A e = e e e T mEmsoer T

ENG

ARLT

SCIE

EN
1,0000£ 00
ENG
2,7427€E~03

ENG
5.2303E-01

2.7427€-03

ARLT
1.06000€ 00

ARIT
5.1107€-01

STANDARDIZED ROY STATISTIC OR SQUARE OF A CANONICAL CORRELATION =
READ HECK CHARTS WITH S = 2 M= 0.0N = 1.5

WEIGHT OF DISCRIMINANT FUNCTION

. ENG ARIT SCLE
3.4649E-02 1.5876E-02 1.3041€-02

CORRELATIONS BETWEEN DISCRIMINANT FUNTION AND ORIGINAL VARIABLES

ENG ARIT SClE
4,1948E-01 b.1658E-01 1.0109E-01

REPLY AREA

Figure 4.30
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CHAPTER V
COMPUTER PROGRAMS

The computer programs were written in FORTRAN IV for the IBM 360
Model 65 and operate under Grapﬁics Monitor System (GMS). Extensive
use is made of the COMFORT and COMPLOT graphics subroutine packages.
Thé computational routines are from the MUDAID program, thus for more

complete documentation, the reader is referred to A FORTRAN II PROGRAM

FOR MUDAID: Multivariate, Univariate, and Discriminant Analysis of

Irregular Data.

A load module under GMS is limited to 140K of core storage, and

thus to reduce the size of the program an overlay structure was utilized.

A main program or root was developed to control the flow of the program,

and thé remaining subroutines of the program werc divided into segments
which were not needed in core at the same time. Hence, several subroutines
use the same core storage at different times. The overlay structure and
listing of the job control cards are found at the end of this chapter,

This program uses five different data sets. Unit 11 (NW1) is a
sequential file and is used to stofe the transformed data. Unit 12 (NW2)
is also a sequential file and is used to store intermediate results and
to pass them between overlays. Units 16, 17, and 38 are all direct acéess
files. Units 16 (N1) and 17 (N2) cach have 1580 records of 80 characters
in length, arc written under format control, and the associated variable:

are, respectively, IREC1 and IREC2, NI and N2 arc used to display output,
a 57
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Unit 38 (N32 has 510 records of 80 characterg in length, is written either
with or without format control, and the associated variable is IREC3., N3
is used to store raw data for display and also to store selected common
variables. N3 may be built within SPOOK or through the batch use of BUILD.
| The main program serves as '"traffic controller" to call the various
subroutines, The order in which the subroutines is called depends largely
on the variable N which is the number of the program function key depressed
by the u§er: The main program also initially sets the variable MULT = 1

which forces the user to proceed through the univariate pass.

MAINA

r———

This subroutine scrves as control for the INPUT and PMATX subroutines.

Once the multivariate option is indicated, MAINA only calls the subroutine |

PMATX.

INPUT

2
'g . e gp——
bt

5
A
s
‘0
)
A
-
1
s
2]

R TR S T T TR RN T SR T TS A N A RS T SR e e e R Iﬂ"n?ﬁ!m‘ffm?“ﬂﬂv'ﬁwf»ﬂﬁw‘,vr—'.w—w-u-. It ol , i

This‘subroutine is the main conversation unit of the entire program.
By asking questions of the user, INPUT receives the raw data and provides
the initial processing and storing of the data for future use.

In the general instructions, the user finds that key 30 can be
depressed at any time to restart the program and that key 31 is the “panié

button", i.e., any time it is depressed the program terminates., Each time

the user answers a question, the answer will.be displayed back to him and

then he must either depress key 2 to reenter his response or any other

key (not 30 or 31) to continue with the program., If an answer does not

C T e
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fulfill the specific requirements, it will be displayed with an error
message asking for the reentry of the response. Hcré, the program

begins by asking the uscr if he has used the program previously or if

he has entered his data by the use of the program BUILD. If the answer
to this question is yes, the user is ingtructcd to press program function
kgy 2 to branch to statement 1001; otherwise, depression of key 1 will
allow him to continue with the program %nd building of data,

The first query is for a study name header. This can be any
combination of chara;tcrs up to 60 characters in length. The title is
optional and is used only for the heading of the output,

Beginnhing in statement 213 the user is asked for the Aﬁmber of
reébonse variables in his study. This number may range from cno up to
and including ten. If the number is not in this range, an error message
is displayed asking: for v :ieni., of the response. In the 215 loop the
user is asked to give cach responsec variable a four character name or
code so that he will be able to idcntify'each variable in the output,

Each response variable can have a transformation assigned to it by

the user sclecting a code from the following list:

Code Transformation

no transformation

log,(x) (x> 0)
10ge(1+x) (x> -1)

Jx (x> 0)

/x (x> 0) .
arcsin{(2x-1) (0c x< 1)

available (now: no transformation)

0,

[ - K7, NI -G JOR X Sy

]

5 A ity
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A check is made to insurc that the codes sélcctcd by the user are from

: the above list; if not, an error message appcars. If the data assigned
to a variable is "illegal" for the particular transformation, the data
in question will then be set to -999 and thus later be ignored in the
processing of data. An cxample of "illegal data' would be the square
root or loge of a ncgative number. .

Because of limited space in the conversational mode, the user is

limited to only two factors. As with the responsc variables, in loop
226 the user is asked to give cach factor a four character name or code.

Each factor may have a maximum of twelve levels. If the user has

continuous data, the data will be cncoded into levels by the user
} " supplying "end codes". If one of the factors is age ranging from

5 to 25 years and is to grouped as follows:

; ' C 5 - .9 years level 1

13 10 - 14 years  level 2
'gi 15 - 19 years level 3
:% 20 - 25 years  level 4

the cnd codes would be 9, 14, 19, and 25, Loop 8&4 provides the encoding

)
;
X
33 A ‘
E B of the levels.
3 . b
¥
A P s
: The last of the conversational scgment is the entering of the data.
&

The user is asked to indicate the level of each factor and the response o

of each variable. If the data on a particular variable is to be oﬁittcd,

i
é ‘ . the user is instructed to enter -999 and thus the data will be later
e
. ignored, .
B .
*‘ﬁ Immediately-after cach set of data is cntered, the raw data is

displayed back and is also placed on direct access unit 38 for future

< A}

N
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use in the 1001 scgment of INPUT. Then the 106 loop places the factor

levels into the coded levels, the 102 loop processes the variable
responses through the appropriate transformations; and the data is
stored on NW1 for future use,

Program function key 2. is no longer used to recnter data. Instead,
the user types MBACK'" and the number of entrics he wants io go back.
Then in the 380 loop the appropriate number of entries is removed from
the screen, and NW1 and N3 are reset to the appropriate placeé. 1f
only the work "BACK" is entered, only one entry.is removed.

When all the data have been entered, the user depresses key 3 to
indicate this. Control is then passcd back to MAINA to begin the
calculations. o

The last segment of the INPUT routine begiﬂ; at statement lOOi and
is mot accessible to the user until he has either scen the univariate
results or has previously entered his data. The raw data are displayed
from N3 and the segment allows the user to edit his data. To delete a
record, the user typcs."DROP"'and the subject number, The variable
responses arc then replaced by -999 which is always ignored in the
calculations. To add data, the user gives the next'subject nunber and
the new record. The variable NSUBJ (nhumber of Qata records) is then
incremented. To change a reéord,lthe user types the record number and
the new recofd. At this stage, ;hanges arc made only on the N3 wnit,
Once all the changes to the data are made, new traﬁsformations may be

indicated. The data arc then read from N3, reprocessed through the 106

and 102 loops, and stored on NW1 before the subroutine is left.
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While in this segment of INPUT, the user may return to his previous
univariate analysis output by depression of key 29 or to the plots of
his data by depression of key 6.

A flow chart of this subroutine is included at the end of this

chapter, ' ) ‘ ,
PMATX

This subroutine processes the'data stored by INPUT on NW1., An
initial decision is made depending on the value of the variable MULT.

If MULT = 1, a univariate analysis is made; if MULT = 0, a multivariate
analysis is ﬁade.

In the univariate pass (statements 511 - 600), the data are first
checked for omitted data (-999). If missing data are found, the obser-
vation is ignored. PMATX stores on NW2 the following arrays: NN which ‘
consists, of the incidence matrices, SUBT which is the arfay of cell
totals, DSS which is the array of sums of squares in each cell, and DSQU
which is the‘vector of the sum of squares of all observations for each
variable, the latter being in double precision,

| In the multivariate pass (statements 510 - 520), the number of
variables to be used (NLUV) is first calculated by counting the nonzero
elements in LUV. NLUV and NVBL are then exchanged. This exchange retains
the value of NVBL so that the ﬁultivariate pass can be cxccuted as many

times as desired as if it were the first. Here,' if missing data are

e g

found in any part of the record (signalled by ISET(13)), the entire
record is eliminated. Also, if the LUV clement for a variable is 0,

the data for this variable are ignored. Once cach record has been




F o0 <
-

SORPP AT

. 63

processed through statement 505, the LUV vector is restored to its
original values so that correct values will be obtained in all records.
For this multivariate pass, PMATX also stores, on NW2, DSSCP

which is a matrix of sums of squares and cross products.

"MAINC

For each response variable, the arrays DSSCP, NN, DSS, SUBT, and
the vector DSQU are read from NW2. Because NN, DSS, and SUBT are read
when needed, the storage areas are equivalenced thus reducing the size
of the subroutine. An incidence matrix NN1 is constructed from NN; a
matrix of sums of squares SS is constructed from DSS; a matrix of
subtotals SUB is constructed from SUBT; and a variable DSQV which is
the sum of squares of all observations is produced from the vector DSQU.
MAINC then calls ANOT which performs the uni&ariate analysis of each
variable., After ANOT returns control, intcrmediate results once again

are stored on NW2,
ANOT

This subroutine is called from MAINC once for each response variable.
AN&T performs the univariate analy;is by the use of adjusted normal
cquations.

'If the number of rows is greater than the number of columns,
exchanges are made in NR and NC, NX (incidence matrix), SQRX (cell sum
of squares matrix), SUBX (cell totals matrix), and the variable IFLAG is

set to 1. If any rows or columns are cmpty, a compacting routine then

eliminates the rows or columns from NX, SQRX, and SUBX, Calculations of

\
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,squaics, degreLs of frcedom, F versus error, and F versus‘interaction \

:

the number of observations in cach row (ﬁIDOT), unadjusted row totals
(R), nuwnber of obscrvations ?ﬁ cach coluﬁr (NDOTJ), unadjusted, column
totals (C), grand rotdl (G), total numbc; of observations (NNs, grand.
mean (GM), correctcd sum of squares for total (SSTO), sum of squares \
for subtotals (SSB), sum of squarcs for error (S§L) arc completed. In
loop 60 the matrix CX of the "ad;ustcd\normal eqdntxons" and v%ctor Q
(%ector of “ad;usted row totals") arc calculated. Loop 288 calculates

the adjusted column totals (QB). The adjusted normal cquations and’
\

adjusted row totals are reduced by oﬁe so thg EQSYM 1nﬂerts an’ (r- l)x(r 1)

matrix. Estimates of row effccts (RE) and column cffects (CE) are both

obtained by statcment 216. Loop 92 obta1ns the cell standard deviations.!
The analysis of variance begins with.statement 215. Sums of

\ . . .
squares, mean squares, F-ratios, and estimates of adjusted means (ordered)
. : L \ .

t
1

arc all completed by statement 246, | o

The table for cach variable which'iqcludcs cell means, the humbcr\

L e
. (3 .

of observations in each cell, the standard deviation for cach’'cell,
unaéjusted rov and column means, estimates of row and column\effects,

and an analysis of variancq table containing sums of squares, mean

¢ . i l
is then placed on N1 and N2. , ‘ )

. . i
If the rows and columns werce exchhnged originally, they are

i
‘

exchanged again. ANOT_thén Valls INTER before returning control to
)MAINC ANOT returns to MAINC the estimates of row offccts (RE),
‘cstlmatcs of column effccte (CL), the adjusted row totals (Q), and‘the
\ adgustqf column totals (QB). MAINC then storcslthcse resulFs on NW2,

A description of the algorithms\omplbyud is given in Scction 3.1.
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* EQSYM

This subroutine solves the adjusted normal equations by ‘the

knver51on of an (r-1)x(r-1) matrlﬁ where r is the number of levelsﬁ

of the factor with the least number of levels. \
i

INTER

This subrouéine is called f?op ANOT just\before control is
returned to MAINC. It displays a message to the user indicating the
variables on which analysis has been completed. The us%r then has the
choice of pressxng program function key 1 to iontinue with éalculations
or key 2 to stop calculations. If key 2 is depressed, the Vurlable NVBL
{number of response variables). is reset to the variable IV (the number

of the last responte variable on which analysis has been completed).

Controi is then returned to ANOT,

OUTPUT

—

\ \
\ '

¥

This subréutinc is to display to the user the direct access units
16 and 17 on which all output was placed. Since a normal printsut page
is 131 characFers wide and the maximum number of characters on the ‘
schen is 74 éharactcrs, unit 16 contains the left side of a page and
statements 15 - 17 control the disblay\while unit 17 contains the righf
iside of a page and\statemcnts 25 - 27 éontrol.?ts display.

The user may gce his out%ut by using three program function keys:
kgy 1 alternates the portion of the current page, k%y 2 increments the

'
'

page number, and key 3 decrements the page number.

’
t

—
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then the user finishes with his univariate results he determines
where control is passed by the use of the program function keys: if
he wants to continue to his multivariate results, he presses key 4 which
passes control to subroutine DELETE; if he wants to see and edit his
data, he presses key 5 which passes control to the 1001 statement of
the INPUT subroutine; - if he wants tg scc plots of his data, he presses
key 6 which pgsses control to the subroutinc PLOT.

When the user finishes with his multivariate results, he is asked
to depress program function key 31 to terminate the program or key 4
to perform another multivariate analysis. Although the option is not
mentioned on the display, the user may do e%actly as he could when he
completed the univariate passes; i.e., key 5.will pass control to the

1001 statement of INPUT and key 6 will pass.control to PLOT.

PLOT

This subroutine allows the user to see his data of any two response
variables plotted, In the general instructions, he is told to indicate
combination of all levels of a factor by "0'. Thus, when he gives the

set of points which he wishes to see

2,2 indicates the (2,2) cell
0,4 indicates the 4th column
3,0 indicates the 3rd row
0,0 indicates all data
if the rows arc factor 1. A check is mi 'c to insurc that the user

has requested a "legal' display; i.e¢., if the 4th column does not
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exist for his data the user will be givén an error mcssage and asked to
reenter his data. The user enters his two variable names, and once again
a check is made on whether the names matgh thosc given in INPUT.‘

Loop 75 scans the raw data on NW1, picks out the appropriate points,
and begins calculations of thc means and.standard deviations for the

two variables. Tmncdiately after fhe_75 loop, if the particular plot

. has onc or fewer points, the user is given an error message and is

asked to reenter a new set of levels. The upper and lower limits for
each variable are calculated as the mean + three sigma limits.®

The plot displays the record number of the points. Thus, the
user can quickly pick out which records he is seecing.

Once the user has scen the plot, control of the program depends
upon his choice of the program function keys: key 1 will allow him to
sce additional plots, key 5 will allow him to return to the 1001
statement of INPU+ to sce and edit his data; dnd key 29 will allow him
to return to ’ .- 2l..10Us univariate analysis, As aiways, key 30 wili

allow %e user to resta.. the program and key 31 will allow him to

<. 5 4nate the program.
DELETE

This subroutine is called from the rooi when the user has decided
to continue with the multiv;riaté option., Initially, the variable
MULT is set to O to indicate the multivariate pass in fﬁtugc subroutines.
Each responsc variable name is displayéd, and the user is asked

to press program function key 1 to include the variable or key 2 to

delete the variable. If key 1 is depresscd, LUV(IK) = 1K, MNLUV(IK) = 1K,
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and TNAM(IK) = VNAM(IK). If key 2 is depressed, LUV(IK) = 0,

MNLUV (IK) = 0, TNAM(IK) = BLANK, and the name is erased from the screen.
If the user is satisfied with the final list; beginning with statement
50 the TNAM array is‘then compressed so that it contains only the

;ames of the response vdr@abies to be included in the multivariate

analysis. Control is then returned to the root.

MAINB

This subroutine is not called until the multivariate option is
entered. NW2 is backspaced onc record, the incidence matrix NN1 is
read, and‘the NW2 is rewound. DSSCP is read, and the NN, SUBT, DSS3,
and DSQU are all bypassed by dummy read statements., MAINB then uses

the results from ANOT to build the input for-GENHE which generates the

H and E matrices (see Section 3.2).. Once control is returned from

GENHE, MAINB stores the results on NW2.
GENHE

This subroutine uses the adjusted row cffect estimates, adjusted
row totals, adjusted column effcct estimates, adjusted column totals,
the subtotal matrices, and the incidence matrix to compute the
elements of the H matrices (sums of squares and products for hypotheses)

and the E matrix (sums of squares and products for error).

"MAINE

Here the data which will be nceded by TEMAT arc read from NW2,

This subroutine also controls the intcrmediate output of results.

ek 4 e e e ™




Before control is finally returned to tﬁq root, MAINE exchanges the
values of NVBL and NLUV so that subsequent multivariatec passes can
have the original value of NVBL. This allows the user to use several

- different combinations of variables.
TEMAT

Seé Section 3.2.

TRL

This subroutine obtains the triangular matrix T such that:
TT' =.A where A is a symmetric Gramian matrix. If A is singular, T
will be rectangular such that the number of columns is equal to the

rank of A,

FACE

This subroutine is called from TEMAT and it obtains the largest

root and associated eigenvector of a symmetrix matrix,
WRIR

This subroutine is called from both MAINB and TEMAT. WRIR writes
the symmetric matrices or vectors. The argument NN = O indicates
vectors and NN = 1 indicates a symmetric matrix. Row and column

numbers are replaced by names given to response variables (VNAM),

65

o




70

INSLD

This subroutine is called by EQSYM, MAINB, and TEMAT. INSLD
obtains the inverse or conditional inverse of a Gramian matri#. It
also obtains stepwise log-determinants, but if the matrix is singular

these are just dummy values.
CHIX, GAMX, and YORMX
Sec Section 3.3.
ELGGM
This subroutine cvaluates loger(x).

BUILD

This program is for the user of SPOOK who has voluninous data
which are punched on cards. The user runs this batch program, and
the needed data are stored on direct access unit 38 from where SPOOK
obtains them.

Input cards must be prepared as follows:

Card 1: Title: wup to 60 alphameric characters beginning in
column 1
Card 2: Variable Designation and Transformations (see trans-

formation codes under INPUT; blanks will be rcad as 0)
Col 1 blank
Col 2-3 number of response variables (<10)

Col 4-7 d-character name for variable 1



Card 3:

Cards 4,5:

71

Col 8 transformation code for variable 1
Col 9-12 4-character name for variable 2
Col 13 transformation code for variable 2

" Col 49-52 .4-character name for variable 10
Col 53 transformation code for variable 10
Col § number of variable FORMAT cards (1-5)
remaining columns may be blank or not; the& will be
ignored
One card for each of the two factors
Col 1 blank
Col 2-5 4-character name for factor
Col 6-8 blank
Col 9-10 mumber of lovels (<12)
Col 11 ignored by program; may o£ may not be
filled
Cdl 12-14. "end code" for level 1 (see.explanation
under INPUT)
Col 15 i gno.red

Col 16-18 'end code" for level 2

Col 55 ignored

Col 56-58 "end code'" for level 12

ey
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Cards 6-10: Variable FORMAT cards (nﬁmber of cards must correspond
to Col 5 of card 3); state the format for each record
in usual FORTRAN FORMAT statement form; use all ‘80
coiumns of each card; start the first (or only) card
with (, i.e.; omit the word FORMAT; end the statement
with ); the factor levels are read first; hence, if

the factor levels do not precede the variable responses,

use T format.

Remaining cards are the data cards.

The output from this program is a list of the raw data as it

will appear on the console when SPOOK is entered.
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Overlay Structure

ROOT

73

COMTORT
| I | l |
MAINA  OUTPUT PLOT DELETE INSLD
[ COMPLOT LTERM
- | SLITO
INPUT  PMATX : SLITOT
- WRIR

| I | .

MAINC MAINB  MAINE

ANOT ~ GENHE  TEMAT

R S

EQSYM INTER  TRI CAIX FACE®

GAMX

YORMX  ELGGM

. D ey

IS,
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Job Control Cards for the Overlay Structure

ENTRY MAIN®
OVERLAY ONE
‘INSERT'MAINA
OVERLAY , THC:
INSERT INPUT
OVERLAY TKO
INSERT PMATX

~ OVERLAY ONE
INSERT OUTPUT
OVERLAY ONE
INSERT PLOT,COMPLOT
OVERLAY ONE
INSERT DELETE |
OVERLAY ONE
INSERT INSLD,LTERM,SLITO,SLITOT,HRIR
OVERLAY TKO
INSERT MAINC,ANOT
OVERLAY THREE
INSERT EQSYM
OVERLAY THREE
INSERT INTER
OVERLAY ‘TKO
INSERT MAINB,GENHE

OVERLAY TWO

74
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INSERT MAINE,TEMAT
OVERLAY THREE
INSERT TRI

OVERLAY THREE

INSERT FACE

OVERLAY THREE

INSERT CHIX,GAIX
OVERLAY FOUR
INSERT YORMX
OVERLAY FOUR

INSERT ELGGM

75
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APPENDIX
COMPUTER LISTINGS




SO

[EraEasaony rrotig

st sy

(11}

\Inl)z
wu)?
HIMY
4y05
DB LY
w7
[RVI S
a3
[HVR
wdll
tl2
(V) 13
1 l4
[ ¢
uile
Lol?
OaLE
[K13R0
Wb
1321
)22
1923
TARYY
VQ28
€a26
027
19028
¢J29
U300
03l
V32
LJ33
unis
(035
(U3¢
(NI RN
ugle
039
V040
1041
042
0043
C0A4
0045
(VBT
ug4?

PeXzlalakalakala)

FCRTRAN IV G LEVEL

1v3
100
949

994
844

209

201

25

26°

ri4
28

29
396

483
484
496
583
504

i . | 43

15 * ot U MRIN DATE = 71253 13723494

ThIS PROGRAM =~ BUILD =~ 1S DESTIENED TO ALLOW THE USER
OF SPODK TG ENVER HIS CATA THRU BATCH MUDEe

THE CATA {S STORED ON DiRECT ACCESS UNIT 38

FRCY WHFRE SPBGK OBTAINS IT.

.

CIVENSION YTLALST oVRAR(LO} ¢FNAM{2) NLVL (2} s NEND(2412) LEVELL2,12),
INTRANCIO ), ISET(2)FHT{100),XL10)

CEFINE FILE 3815109801, JIREC3)

N3=38 R

PEML5, 250 TTL(L ) Ix1,15)°

RUDI(5926) NVBLo (VNAR(E) ¢NTRAN(I}4I=1,10)

RE L5402 TINFNT

Co1GT J=1,2

wt 6059 28) FNAM(S ) JNNN, INENOUJ 1) yi=) ,NAN}
NLVL {0 I =NAN

CO tan K=1,2

JJ2NLVLIK) .

FFCIENCIK o JJ)) 999,999,844

CONT INUE

€ »949 LMN=1444

NEAD (K LMNY =LNN

CONT [NUE

CONT INUE

NFMT=NENT® 2,

FEAI(5 29V (ENTLT) o Il oNFNMT)

IRLE 32502 .
WRITE(NITIRECIITTLyVNAMS FRAR NLVL REND jLEVEL ¢ NTRAN NVEL
IRiC3=1

WRITE(EsSEINIFMAPIL ) o T1el 420y (VRARLL D} v 1=1,45) ]
WRITE(NRVIKEC3 ) 4R3V (FHAMIT ) ¢ 1oLy 2) s {\eis™M{L) s l=1yh)
IF(NVBLeGT oS IRRITEINIY [RECIV4B4)(VNAMNITY1=6,10)
1P (NVBLaGTo5) WRITE(69584) {VNAM(L)y130,10)

NSUB J=0

EELO(S  FPT END=20L ) (ISETCI Do loml 2) o (XIK)¢K=1 NVLL)
NSUB J=NSUBJ ¢1
WRITEINIYIREC3,396INSUBJ ESETLLISET (et ot X{KU) o XQ=1,NVBL)
HRITE(64496) NSUBJ ¢ ISETLL) o ISLTI21 ¢ {X{KQYREU=]1 NVSL)
G) TO 200

IPEC3=510

WRITE{N3I'{RECIINSUBJ

*sTQP
FORMAT (15A4)
FORMAT (13, 10(A4,11))
FURMAT {4X, 1))
FORMAT(IX A&y 2Xy13,1201%e13))
FORMAT L2044)
FORMAT (313 ,1P5E1243/9X41P5€12.3)
FORMAT (&X, ZA4 514X Ak 4X L)

FORMATLI2X 95 (4% e A4 04X ) )
FOARMAT (160,313, 1P5€1243/71K0,9X, 1PSEL124 3}

FORMAT (1HL 04X ¢ 244+ 5(4Xeh4y4X) )
FORMAT (INHO 412X ¢S (4 Xy Ak 46X} )

END

[




FORTRAN IV G LEVEL

DD

ugd2

uin3
[
U5
CuG6
Ca?
coas
v009
cale
tnll
uyl12
[R5 %]
Gyla
Lu1s
Wwlb
<0117
Lagl9
vals
cu2cC
udel
g2
toe3
('024

|

84

19 HAIN DATE = 71253 1372417
H .
COMHON No lUVLY o IYYPE 2 VTLLLS) VNARILG) FRANI2 ) ¢ NLYLLZ 1) NENDLZ,12 ),
ILEVEL(2,12) NRAJNCAMROZRCAeJABIH) JNT ¢ N2,NVBL AFACTHNGL24HUL Y,
SNSUBJoHLUY S hit] ¢yHH2 o HT s BSEG NI 2o MILy KOUNTHHD LAG, IREC Y, IREC2, IPEC ]
SeNTRANLLIU) o TRAB(I0) LUV 10) o BNLUV(LYY

CEREING FILY 1611530480 EsIRECLITo1T121980¢8G4E o I2EC2) ¢
138(510,48C, L IRECDD

HuLl=1

CALL MAINA '

IF(N,FQeGIGD TG S

1t {(*1eE0e 27160 T0 3

CALL MAINC

IF(NeEULINIGE TC

IFIMULTLEQO GO 7O 7

CALL duTPLY

TEINFCo otk o4 EQ4 06T T
IFINGEGSIGD TQ 4
IF(N.EGs L)IGO TU 5

CaLl PLGY

IF (31,1 Ca 29106 1€ 3

TE{N et Qo uallle ke EQe5)GG YO L
Catl. NELETE

(N Qe 30 ML T L

—_
o
e

60 TC 1
7 CALL MAIAS
CALL MAINE ’ .
GO Ty 2 - .
G STCP .
INC

e i
Ung aradSy

"
L ANDNGAL WYLtV - vk vl er

P TIC YA

fom Arpr by

-
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5 "FORTRAN IV G LEVEL 19 M .7y -] S © DATE =7T128% 7 T 1372417
X
L cool SUBROUTIKE HAINK™ = —~ ~ =~ '
. 0002 COMMCH N.lO\LY.lYYPEoTT!’15).VNAH(10)'FNAM(2)oNLV((2)'NENO|2o12)'
T . TLEVEL (2123 o bREGUCASNND Ll BoJAB(B oL N2oNYBL NFACT4RG12,MUL T,
iy . 2NSURJ o HLUV gifdl o HMZ o HT oL SEQoNEZ 11T ¢ KOURT (ND 1AGy TRECL o LREC24 EREC D
] 3 NTRAH(LUD yTHAK(10) LUV LOBeMHLUV(10) .
TN 0003 - Niel
5 0004 NJ=2
: 0005 1F (HULT L EQuD e ANDoNoNE4SEGO TO 902
: 0006 ML = 11

0007 . NU2 = 12

oocy 950" ISEQ = O

0009 {FiC=0 L ] .

0010 CALL INPUT

601l < IF (NeEQs 60 OReNeEQe29)GO T0 99

0012 902 CALL PMAIX{RI,N&)

0013 110 HiZ = KI

0014 NJZ = KJ

CoL5 * 99 RETURN

gere ENC

”
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FORTRAN IV G tLVlL

gl
[V [V g
wig3

0u04

¢JI05%
CUdb
ooe?
Q008
w0us
0olo
G011
vul2
ugl3
4ol 4
als
volé6
vul?
Lole
Gel¢
vu2l
Lol
('022
V23
t 024
G325
Le26
Lu2?
Q28
v02S
(VNED]
w03l
(SR
0033

v 34
Q3%
(038
L0337
6039
€039
L.040
0041
0042
G043
¢a4a

e 86

19 INPUT DATL = 71253 13724717
SHOUT L Teeut

LA WAL PELLL G LGBINT

CONHON My TGVLY  LTIYPE, TTLLILS ) (VNAMLLO) o £2AM{2 ), NLVL 12 ) NENDL2,1 28,
ILEVELIZ912) o bl AL AZNRBGNCR, JABIAY gL o NIWNVOL o NFACT o NG12,MULT,

SNSUBJ G RLUV o bW ) o hHZ o NT o ISEC, NI 2 RIZHKOUITANDIAG, TKEC L, IVECE,) I=EC2

3N

203

SeNTRANMCLIO) (TNAYTL0) LUVILC) fHELUVI L)

DIMENSION SETUP(13), ISETCLI3) o TEXTOLS )y X( 1), T XT2(18),
110 XT3 2u)

EOUIVALES™T (SETUPLLYZISET(L) )y (TEXT201) o TEXT3(1))
DHUBLE Po .CISION GNP,ON(L1Z)
CATA CSI2E/'BY/

CATA BLANK/? 1/
DATA BAGK/YBACKY/
GATA CRAPZYLROPY Y/
CALL GRINIT(CS12E)
CALL GUECHIFCRINYY
NC2=12

PASK 121610612739
MASK 227073241627
HASA 3= 2008435459

MASK 41544167179
RASKO=H368T0G18
N3=3u

NI=14

NC=66G

NEACT=D

hNGLE=)

AIIAG=14

R za

CUll =579,
FURMAT()RAG)

IF L ELaSICH TG 10V])
Catl, GCPFRIMASKL ZPEINT)
RuNIND hnWl

RERFLDL ONT

FARMLT LiDAa)

tFLH=)

NSTEP=1 .
CALL CGFRAS(LI0CN)

CALL GROUPLYL® 1,204 6400)
CALL GROPLY(? *420,6400)

CALL GRUPLY(*THIS PROGPAP IS CBESIONED TU PERFOGRM AN ANALYSIES OF IR
TREGUL AR DATAL 466, 6400)

CALL GRUPLY(SYCUL MAY HAVE A MAXIMUM OF 10 RESPONSE VAR TABLES AND A
2 MAX TMUM UFY 064, §400)

CALL 4nOPLY(*2 TACTORSe  YOUR DESIGN MAY Bt OLITE UNGALAKCED, ANL
InHOLE GELLSY y64, G40

CALL GROPLYL sHAY 8F MISSINGs TRANSFORMATIUNS CAN 8& MADL. FOR EA
GCR PALR OF v, 63,E6400)

CALL LRIPLY(*FACTORS ) AN ARALYSIS OF VARTANCE IS PEFFGRMED FOR EAC
bh RESPONSEY ¢ €3 6400

CALL GROPELYUSVARTARLE, SEPARATELYS ONCE YOU SEE THLSE UNIVARTATE

TAHALYSES YOU 85 ,6400)
CALL GROPLY(*WILL BE GIVEN THE GPPORTURITY TO SEE PLUTS OF YOUR DA

PRI

Y




FORTRAN [V G LEVEL

Y45
G34E
Ca47
w48
U04S
wso
uos1
uds2
0053
0354
4155

GJ56
€Ja57

(CS8
V59
Lubl
Gusl

Cd62 -

6H063
uidéq
LU 65

U L1}

Jeo?
(1Y}
(B I'Y
370
Lyl
9N
)13
T4

anTs
Ml
gl

&8,

0C17s
10 8G
uLot

OV E2
2083

87

16 INPUY DATE = T1252 13/724/11

1TA ANC TRHEY,63,8400)

CALL GROPLY(*RAW DATA AGAINe THUS, YGU WILL EF ABLE TU COIT Yaur
1CATA AND KUN®,€5,840G)

CALL CROVLY('THE ANALYSES AGBiN.* o19p8400)

CALL GROPLYL? Vy2u46408)

CALL GRDPLY('TO REGIN YOU MUST ANSWEK QUEST[OUNS BY USlnp TH™ T¥r:w
TRITCR® 458,64C0 .

CALL GFDPLY('KEYBOARD DIRECTLY.IN FRUNT OF YOU, T3 SIGUAL YOUR (o
BNPLLTION® 461 46400) . .
CALL CROPLYU'CF QUESTIONS, FIRST UEPRESS THE ®ALTY" KEY, &ND whil:

"SHOLUING 17146346400}

205

206

811
212

CALL GRUPLY(¢GCWN, DEPRESS THr "5" KEYe THI3 SEWVUENCT HAfLL L=z217
1PF9,5%,8400)

CALL GRUPLY('REFERREC TO AS MEQE". ONCE YOU ANSWER QUESTINNS, Tin
1 ANSHERS ', €148400)

CALL GRIPLY('MILL £:tE OISPLAYED BACK TO YOUe IF YUU ARG NIT SATISF
LIEGy PRESSY,£3,464uu)

CALL GRUPLY('KEY 2 TO REENTER DATA; OTHERWISE, THE PRCORAA W#iLL ¢
IONTINUE '45) 464001

CALL GRUPLY('BY YUUK PRESSING ARY KEYe ' 925469001}

CALL GFUPLY (' v,1,6400)

CALL GRUPLY('AT ANY TIME YGU MAY RESTART BY PLESSING KEY 3, usa 12w
LMINATE BY'V4062Z,84C0)

CALL GRDPLY('PRESSING KEY 31.! .lh,&“UJl

CALL GRDPLY(! 1,2046410)) ' .

CALL GRUPLY(' ',1,E840))

CALL OGRDPLY{PCAUTION: DO thiT TRY T2 SPETOL UP THE PRUGRAM HY a1S o8
LRING Y 5T E400) .

CALL GROPLY('CUESTINNS BEFFGRE THEY ARE ASKED. TYHIS WILL ONLY CRwp
1TE PROBLEMSS ' £S5 6400)

CALL, GRDPLY(' vy} ,840))

CALL GRDPLYLY ' 1,8400)

CALL GROPLY(*1Ff YOU HAVE PREVIDUSLY USED THIS PxUGRAM (R ENTLARD Y
LCUF TATA® y6) 4806t )

LCALL GROPUY( PTHRUOUGH BATCH MUOYE, PRESS KEY 2 TU SFL Yuul UnTALt
1e60010)

CALL GROPLY(? *,1,E8400)

CALL GROPLY('PRESS KFY L 1C PRUCFEJ- 12396400}

CALL HWALT .

IF(N +tC. 34) Gu TC 2u5S

IF (NJEQe31) GG TD 210

TF("14FCe2)GL TC 1o}

IF (N «EQe 1} GC TU 206

GU TG 2us

CAL’. GERAS(109)

NSTER=2

CALL GRDPLY(! . 19 20,8400)
CALL GRbLPLY (Y Vo200, 6400}

CALL GRDPLY({YIF YCU UES[RC T\ HAVL A TITLE YO KLAD YOUR QUTPUL, &N
LTER 1T HiMe ' 064, 8400)

CALL GRDPLY('LE YOU DO NCT OESIL A TITLE, LEAVE THa RLOLPDY ST A«E:
2 BLANKe ¥ 450 8400}

CaLt Gwalr .
IFILTYPE.NES 3IGG TC 4UE
CALL GRRPLY(TIL,NCG)

x

RV

LN

PR

oAl
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FORYRAN IV G LEVEL

)84
voes
386
vus?
0088
v08s
GwU9G

0Ng}
ic%2
¢093
tos4
Gu9s
L096
w7
LCS8
(89S
01446
Glol
ulg2
tlv2
blug
0108
0lg¢
0107
uivs
G136
0110

Ulll
o112
ullz
ullé
OL1E
tl1e

117
tils
¢lls
ule
21
0122
G123
0124
G125
Gle¢
6127
ulz2e
t12¢
G130
131
ti3e
133
Cl134
(135
(t13¢

c

234
214

213

" CALL GROPLY(!

208
812
297

150

204

2V}

217
216

803

215

153
151

155

88

1s INPUT DATE = 71253 13726717
CALL GrOPLY(* t2u06400)

CALL GRDPLY(*YCUR TITLE IS¢,13,¢840u)

CALL GROPLY(TTL,NC,S400) -

CALL GWAIT

IF(NeEQs2) GC TC 212 . o

If (NoEQe3U} GC TO 203

IF {Ne.EQs31) GO TO 210

CALL GERAS(100)
NSTEP=3
*,20,840u)
CALL GRDPLY(! 1,20, 840 u) .
CALL GROPLY{*HCW MANY RESPUNSE VARIABLES DG YOU HAVE?Y 348 64t )
‘Call, GwAILTY
IF{ITYPESNE«3)GO YO 402
CALL XBLANK{TEXT4NC}
CALL GHRPLY(TEXT4NC)
INCLX=0
CALL INX(TVEXT,INDEX NG ,ONPE&LL)
NVEL=DAP 4,01
WEITEIRCUN, 1SCINVEL
FORMAT(Y' YL tAVEY,13,¢ RESPONSC VARTAELESS!,2HX)
CALL FEICH(TEXTY23yNCFyE40U)
CALL GROPLY(?
CALL GROPLY({TEXT2,HCF,84CC)
IF (1 oLCe AVEBL oANDe NVBL oLES1) GO TQ 2(a
CALL GROPLY(! 1,204 E64UN))
CALL GROPLY({*THE NUMHBER GF RFSPUONSE VARIABLES MUST BE AT LCAST )1 A
IND N0 458, 6400) )
CALL GRUPLYU'GREATER THAN 10s PLEASE REENTERS'433,640 3)
GG T0 8)2
CALL GwaAlY
1F INGEQe3D) GO TO 203
IF {(NeEWs31) GO TO 21V
JF (NeEQe2) CC TO 213

V4,209 £400))

CALL GERAS{1LG) i .

NSTUF=4

tn 215 J=1,NV3L

WRITE(RT,?216)J

FORMAAT(TENTER A FOUR LETTER NAME FOR RESPONSE VARIABLEY,13,11X)
BACKSPACE NT

REAMMNT,2LYITEXT

CALL GROPLY(® 1420, 6400)
CALL GRDPLY(TEXT NC,E4LY)

CALL GualY

IFUITYPLGNES 2)GG TG 402

CALL GRKPLY({TEXTyNC)

CALL GERBS{2)

VNAM(J) = TEXT(L1})

IF (NVBLGECel0) GO TO 157

IastvisL+l

00 153 1x14A,10

VNAM(T J=QLANK
MRITE{NOULK 158 LVNAR(TE) o I=1,10)
FORHAT (IO (2X 4A6 1))

et et st e amennanto e T

RO N ¥ N

Fma s @




FORTRAR [V G LEVEL

06137
0138

0139 °

0140
0141
0142
0143
0144
0145

Gl46
0147
01448
G149

0150
0151
vis2
G153
154
0155
0156
0is?
OL5€
uls9

0160

0161
162
D1¢€3
0l€4
0165
0164
G167
OLé6Y
6166
o170
0111
0172
0173
0114
GL15
017¢
own
0178
C11s
viec
otel
o182
0183
0184
Gles

c16¢
ate?

160

224

804
29

219
173

174
175

299

19 INPUY T T DATE = 71253

CALL FETCH{TEXT2 NCF,E400)

CALL GROPLY!? * 20, 6400)
CALL GRDPLY(? T e 1,204 £40D)
CALL GROPLY('YCUR NAMES ARES®,14,6400)

CALL GRUPLY({TEXT2,NCF,8400) .
CALL GRAIY

IF (NsEQe3U) GO TO 203
IF (NoEU.31) GO TO 210
IF {No€Qe2) GO TC 201

CALL GERAS(100)
NSTFP=5
CALL GROPLY(? 1420,6450)

89

137240117

*CALL GRDPLY({'FCR EACH RESPONSE VARIAGLE ENTER A TKANSFORMATION CO!:

1E FRUM THEY,£€3,8400}
CALL GROPLYU{'FOLLOWING LST3%,15,6400)

CALL GRDPLY(? '920, 6400}

CALL GROPLY(? CODE TRANSFORMATION? y24,£6400)

CALL GRUPLY(! Uyl NO TRANSFORMATION',29:L400)

CALl. GROPLY(! 2 LCGE(X]) (XU ,2T,6400)

CALL GrPLY(!? 3 LOGE(1+X) (X>=1)%,30,84u0)

CALL GRDPLYL® [ SORT (X} {(X>=0)1 42864 0)

CALL GRDPLY(? S 1/X {A>0) ¥ 423,46400)

CALL GRDPLY(? [ ARCSIN(2X~-1} (Q<X<1 )Ty 24, B40u)

CALL GadPLY? VARTANCE~STABILIZING TRANSFORMATION FNR P
1RGFORTIONS ', €34 E£400)

CALL GRDPLY(® 7 AVAILABLE (NOa: NO TRANSFORMATION}'y46,
184G9) '

CALL GRDPLY(® 1420, 6400) .

CALL GRDPLY('SEPARATE ALL ANSWERS RY COMMAS,',31,84L0)

CALL GROPLY(® 520, 8400)

CALL GuUALT

IFCITYPESNEL3IGO TO 402

CALL GRRPLY{TEXT ¢NC)

CALL INK{TEXKT NCoS+TERIDNLLI«ON{2),0N(3)yDNC4)4ONIS))
IF(TERLNEWLUIGO TO 401

IF(MV3Le LELS)GE TO 219 .

CALL IHKITEXToMC oSeLERVON(S)9ONCTIONLB)+DNEI),ONLLD))
IF{TERGNELUDNGD TO 401

CONT INUE

G0 173 TJK=1,10

NTRAN(TIK) =CAL 1UK)

HRITE(NDUM *SS){VYNAMIL), I=1y10}

CALL FETCH{CXT2 (NCF46400G)

CALL GROPLY(TEXT2,NCF,6400)
WRIVE(NCUM o175 ) (ATRAN(M) 4M21,NVBL)
FORMAT(Lull4,2X))

CALL FETCHITEXT2,NCF,L400)

CALL GROPLY(TEXT2,NCF,(400)

00 298 M=1,NVBL .

IF (NTRAN{M)+CEeQO oANDe NTRAN(M)4LE.7) GO TO 298
HRITEINT 1 299 INTRAN( M)

FORMAY(*A TRANSFORMATICN OF®,13,' IS ILLEGAL. REENTER ALL DATAL',

17X)
BACKSPACE M1
READINT, 212 ) TEXT"

N

I

Arbman




FORTRAN IV G LEVEL

0168
0185
0190
6141
€192
0193
0154
0185
0156

Q197
c168
0199
€200
0201
0202
0203
0204
G20¢
02¢¢
0207
vaoe
0209
0210
0211
0212
6213
U214
0215
u2lé
0217
0218
6219
veio

0221
0222
€223
0224
Q225
0226
227
0228
0229
0230
0231
0232
06233
0234
0235
0236
0237
0238
0239
0240

298
169

2317
225

229

221

805

226

32¢

327

228

243
240

806
291

S 7 90

19 INPUS DAYE = 71253 13724717

CALL GROPLYITEXT NC,E4003

CALL GROPLY(® $ 9204 €400}
G0 10 o4 - .

CONT INGE

CALL GwalY

IF (N.EG,2) &0 TO 224

IF(N<EC.30) GO TO 203

IF {NJEQ.31) GO TO 210

GO TC (225,660), IFLH

CALL GERAS{100)

NSTEP=7

PO 224 J=1y2

WRITE(NCUNL22T)I

FORMATIYENTESR A FOUR LEVYTER NAME FOR FACTOR',13,22X)
CALL FEICHITEXTZ oNCF4E£408)

CALL GROPLY(! $120,£400)
CALL GROPUY{TEXTZ NCF 1E4#CO)

CALL GuAlY

TFLLVYP e 316D TU 402

GALL GREELYTUTEXT HHC)

CALL GExnsS(2)

FNAML Y TEXTHL)

WRITE (iR, 326 )FNANCL ) FINARC 2)

FORRAT(Z (2K, 84) 408X}

CALL FIVTBITEXT2 oHCF,E40C)

CALL GROE{VL? 1, 20,6400)
CALL Gebi vl 20,0400

CAtl Gnu LY 'YCUR NAMES AREY, 14, £400)
CALL GHROPLY(TEXT2NCF,6400) :
CALL GRA N

IF (NoBue 20) GO TO 203

IF {(heE0e31) GG TO 210

{F {NefLQa2Z) GO 7O 225

CALL GEFRAS(100)

NSTEP=8

CALL GROPLY!* '4204 8400}

CALL GROPLYL? Y420y L400)

CALL GRUPLY('YCU MAY HAVE U2 TO 12 LEVELS PLR FaCTORe !y 40 8400
CALL GROPLYL(® 192048400}

CO 241 J=1,2
WRITEINDUM,240)F KAB(J) .
FORMAT{'MOW HANY LEVELS DD YOU HAVE FOR FACTOR ',A4,'2',16X]
CALL FETCH{TEXTZ NCF,L400)
LCALL GROIPLY( YEXT24HCF4L4C0)

CALL GWAILT

[F(LTYPEoNE,31G0 7O 402

CALL GRRPLYITEXT HC)

CALL XBLANK(TVEXT ¢hC)-

INCE X=0

CALL IRX{TEXTyINDEX,HC,DNP,E4OL )

ALVL L0 )=DHP+ 401

1F (NLVL {JlaLEal2) GO TO 241

CALL GROPLY('RUNBER OF LEVELS CANNOT EXCEED 12+ TRY AGAING ' 46,

184G60)

-

- e TSR RERIER TUR s 0k X S e

CB e el se mar e

A svewate



FORTRAN LV G

C N oy
Ay AN

0241
. 0242

. 0243
0244

——
——tory

fo s e
et

. Y0245
0246

0247

0248

3 G245
; © €250
0251

R TL

ey S N
sz SR

0252
0253
(254
u255
(25¢
¢257
0258
(259
(260

0261

st

P AN v
TR

A sd ad

0262

£ 0263
B 0264
P uz6s
: . Dase
- 02567
0268
. T 0249
S c
; . 02170
0271
212
L2113
G274

5 0275
6216

E 0277
X €278
e 276
; caso
v281

3 0292
ks 0263
Ve 02¢s
s 6265
% C2¢¢

2L TS S

GEVEL 19

TIRPUT

60 TO 806
204 COMNS INUE

91

‘- DATE « 71253 13/264/17

WREITE(NDUK 3D IFNAMIL B o NLVLEL ) s FNAR{2) oNLVL{ 2}

330 FORMAT(*FACTOR 'oA4y* HAS? 13,

1¢ LEVELSe' 3}
CALL FETCHUTEXT2,KRCF,E4C0)
CALL GRDPLY(?
242 CALL GWAIT
IF (Ne€Qe30} GC TO 203
IF (het0Qa3l) GO 1O 210
IFINeEGa2) GO TO 228

CALL GFRAS(100}
00 349 K=1,2

D0 340 l=1,412
NERDEK ¢ §)=0
COAT INUE
NSIEP=S

CALL GRDPLY (Y
CALL GRDPLY(!

340

CALL GRUPLY{TEXT2,NCF,£40Q0)

LEVELSs AND FACTDR ' ,A%4s? HAS',13,

$4204 6400}

' 4204 £400)
t 24y 64001}

1CgLL GRCPLY{*YOUR FACTORS SHOULD BE IN DISCRETE LEVELS AS 1+21e00r
i2e

BUTS ¢61+86400)
CALL GHDPLYI'IF YOUUR DATA
1Y0Us 957, 6590C) -

IKEY le'e55,8400)

IS CONTINUNUS, GROUPING CAN BE DUNE FOR
CALL OREPIY{IF YOUR LEVELS ARE

ALRL ALY DISCRETELY DEF[HIED, PRESS

CALL CGROPLY(VEF YOUR GCATA IS CONTINUODUS, PRESS KEY Zz4%40,8400)

245 CALL GWALTY
IF (NefQa3G) GO TN 203
IF (NelQe31l) GU TT 210
IF (NofQel) CO 10 247

IF {(NefQu2) GG YG 246
GO TG ¢4t

2646  CALL GFRASE100)
NSTEP=10
CALL GROPLY(?
CALL GrOPLY (Y

V920, 8400}
20, E400)

CALL GROPLY({'TC GROUP THE OATA, ASSIGN EACH LEVEL OF THE FACTOR AN

1 YENG CONEM® (644864001}

CALL GRUPLYL SOR AN [DENTIFIER;

FakCING FROMY 64, 6400)

CALL GROPLYI 'S YEARS G 25 YEARS,

1VELS AS'4 60, £40U)
CALL GROPLY(!

. 5- 9 YEARS
CALL GROPLY{'  10-14 YEARS
CALL GaoePLY(? 15-19 YLARS

CALL GRDPLYL® 20~25 YEARS

CALL GFOPLY('THEN THE ENG CODE FOR LEVFL 1 wOULD B8E 9y

1E FOR',5846400)

£Gy IF ONE OF THE FACTGRS IS AGE R

WE MAY WI&H TG ASSIGN AGES TJ LE

LEVEL 11,25,4400)
LEVEL 2%4225,L5u0)
LEVEL 3',28c84ln)
LEVEL 44 425,8400)

THE END COD

CALL GROPLYLCLEVEL 2 HCULD BE 14, ETCe*e25,840D)

CALL
CALL GrOPLY( !
L 250 Jrly2
nL=HLVL LD}

GADPLY{ *THIS DATA NOULD BE inTERED A4S

9e34419425% 1428400}
1 20,8400)

Ve . l"*’\'ﬂ

NPRRPRC Y

e s

e e
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92
FORTRAN IV G LEVEL 19 © INPUT DATE = 71253 13724417
0267 -7 256 WRITE(NOUN,25LILVLEJEFNARTY) ’
0288 251 FORMAT ('WHATY ARE THE "END CCDES™ FOR THE®,Y3,% LEVELS OF FACTOR ¢
< Lehdyt2042X)
0289 CALL rtdCH(TEXTZcMCFrG#OOI
0230 CALL GRDPLY({YEXY2,NCFyC400)
0291 807 CALL GWAITY
0292 IF{ITYPESNEL3)GC TO 402
0293 293 CALL GRRPLY(TEXT,NC)
0294 CALL INx(rext.kc.a.tEa Dh(l)oDN(Z).DN(B).DN(bloDN(S) ON{6)DNLT),
. 10N(8Y
0295 : li(l&R NE«U}GO TO 401
0256 IF{NLoLE«BIGC TC 357
0297 CALL INKU{TEXT, N(:éolERoDN(9)vON(lO) DN(1L),0N112))
o2se IF(1ERWNELG)CO TO 401
0299 357 00 252 I=1,NL
L300 252 NENO(J4L)}=CNET)
0301 . 250 CONTINGE
c .
€302 247 CALL GERAS{100)
0303 G0 844 K=l 4NFACT
0304 . JJ = NLVLIK)
0305 IFINENDIK +Ju) ) 999,999, 844
0306 999 CONT INUE
4307 D0 998 LhN x 1,J4J .
0308 NEND (K, LHN) = LEN : .
0306 998  CUNTINUE -
VERY] 844 CONTINUE
u3ll CALL GRDPLY(* *420,5400)
0312 CALL GROPLY(? 1420,6400}
6313 DO 350 J=1,42
0314 NLFNLVL L)
t315 KRITECROUM, 345 INEVLIJ ), FRARLS)
0316 345 FORMHAT(YTHE “ENC CODES™ FOR THE?' 413.' LEVELS OF FACTOR %,A4y12X)
1Y CALL FEYCH{YEXT2 yNCF,6400)
0316 .CALL GRDPLY{TEXT2NCF¢84CC)
0319 352 WRITEINGUF 356} (NENDEJ,E Dy l=1oNL)
0320 356 FOPMAT{12(13 41X} 412X)
0321 CALL FETCHITEXT2NCF,L40G0)
0322 350 CALL GRDPLY{YEXT2,NCF,64001}
0323 360 CALL GWALT .
0324 1F (NeEQe30) GO YO 203
0325 IF(NeEQ. 31} 6N YGC 210
0326 IFINeEQs2)} %C TG 246 :
4
C
0327 285 CALL GERAS(1C0) ’
0328 CALL GCPFK(MASKZ +PFINT) N
0329 NSIEP=11 .
0330 CALL GROPLY(? . ' 920, 8400)
0331 CALL GROPLY(? 1520,£400)
0332 CALL GRDPLY(*NQOW YOU NUST SUPPLY THE DATAe. YOU WILL NEED TO INDIC
LATE THE® 4604 E4L0)
0333 CALL GROPLY('LEVELS CF THE FACTGRS AND THE RESPONSE OF EACH VARIAB
1LE 56, £400)
0334 CALL GRDPLY({" ENARPLE: 2474412134451 ,28,8400)

0335 CALL GRDALYU( INDICATES FACTOR 1 IS AT LEVEL 2, FACTOR 2 IS &T

e




FGRTRAN 1V G LEVEL

0336

0337

0338

G336
0340
0341

0342
€343
0344

0345
346

0347

0348
0349

035¢C
0351
03%2
ulis3
G354
t35¢
013556
G357
0358
6356
€360
UETY

0362
03¢3
vi64
03565
D346
‘0361
£368
0365
¢370
0371
0372
t373
(374
u3s
0376
031
0378
0316
(380

Giel

c

93
19 ’ R {, 11) 3 OATE = 71253 13724717
1 LEVEL 74%462,6400)
CALL GROPLY(® THE RESPONSE FOR VARTABLE L IS 612: YHE RESPUNSE
1 FCRY,57,6400)
CALL GRDPLY (' VAR!ABLE 2 15 36. ANL THE RESPONSE FOR VARIAHLE

13 IS 54°36098400)
CALL GRUPLY('!F YOU WANT TC OHiT DATA ON A PARTICULAR KANDOM valA

1BLEy*9y57,£400)
CALL, GRDPLY('REPL&CE IT BY -999,%,19,8409)

CALL GRDPLY(?® EXAHPLES 21744129 -G597959,304E8400)

CALL GRDPLY(?® INGICAYES THAT THE DATA FOR THE SECUND RESPUNSE®
T 195248400)

CALL GRDPLY(? VARIABLE IS OMITTED. *¢25,6400)

CALL GRDPLY{® v,1,8400)
* CALL GROPLY('WHEN YOU HAVE ENTERED ALL CATA, PRESS KEY 34%¢44,0L4un

1)
CALL GROPLY(? ' ,20,8400)
CALL GROPLY{'SHOULD YQU REALIZEC YUU HAVE A MISTAKE IN YOUR DATA, l
LYPE MRACK!® ,63,6400)
CALL GRNPLY{*ANC THE NUMBER UF ENTRIES YOU WISh TO GO BACKe' 46,
1400
CALL GRDPLY(Y 1,20y 6400)
CALL GRUPLY(*4HEN YOU ARE REAODY TO ENTER YiuR GATAo PRESS KEY 1o
15) 4£400)
IRECI=5)2
ngét(?3'lREC3)TTL'VNAM.FNAM,NLVL.NhﬂD.LhVEL.NTRAN.NVﬁL
L 3=
WRITEIN3YIRECI 403 10LANKy (FNAMIT) s I=142),{VNAM(T)}41=1,5)

483 FOPMAT (384,5(4XeA%y4X) )}

269

482

484

485

KOGE =0

KOUNT=0

CALL GwAlT

IF (NeEQe2d) GO TO 203
IF (NeFQs31} GG TO 210
IF (NebQol) GO TO 482
.60 10 269

CALL GERAS(100)

CALL GRUPLY(® Yo, 20, §400)
WRITECHOUM ¢ 463 )BLANK)  TENAM(T o Ix1y2) o (VNAM(T ), 1=],5)
CALL FETCH(TEXT2 NCF£400)

CALL GROPLY(YEXT2,NCF,E400)

JF(NVBLeLEeS) GC TO 485
WRITEUINDOUM 484 D {VHANLE )y [=6y10)

WRITEAN3Y IKEC3,0484) (VNAR(I),(=6,410)

FORMAT 112X ¢ 5(4X0A404X))

CALL FETCH(TEXT2,NCF,8400)

CALL GRDPLY(TEXT2,NCF,E4C0)

CONT INUE

CALL GRDPLYL® 14204 6400)
NSTEP=12

CALL ccnrx(uasxs.PFINT)

SETUPL13)=0.0

294 KOUNT=KUOUNT ¢} .
808 CALL GhAlf .

[FLITYPECEC Lo ANCoNs FGe31GO YO 390
JIFCITYPESHE.20GC TO 402

e

-~




FORTRAN IV G LEVEL

i 94

19 ) © INPUT T OATE = 71253 | 13/24717

0382 500 CALL GRRPLYUTEXY (NC)
0383 IFITLXT(1}eECeBACK) GO TO 380
6384 CALL 1ii{TEXToNCoT o ERIDMLL)9ON(2) oDNE3) oONC4) yUNIS) 4DNLO) 4DIN(T))
0385 IFLTIRGKRELLLGU TO 537
6386 TF(NVBLLLESS 160 TO 260
0387 CALL [HR(TEXT, Nc.).lFR.DN(a:.oN(9b,oN(10).0N(11).UN(12))
380 :F(tel.ue.olco 16 501
0389 260 ISET(Li=0N{1) .
0350 1SET12)=CN(2) y )
L35l 00 2¢1 12=1,10 ’
0362 261 X{1Z¥=Cu(1242) ’
0393 IFIKCOEoHELO) CALL GHKSPUXEDE)
* 0394 TELNY L LTS IRRITEINGUM, 3TCIKOUNT CESETLL) y 1214209 (X (1) o Ix1,NVAL)
0395 TFANVELLGEeS INRITELNDUH 3TOLKOUNT o (ISET () o Im1 420, (X (1) ,121,5)
€396 370 FORMAT(I4,4201341%X)41P580243)
€397 CALL FETCHETEXT2 HCF»5400)
L398 374 CALL GRODPLYIYEXT2 NUF5500)
399 IF{NVAL.LELS) GG TU 1
G400 WRITEUAOUM 3T5HEXET), 126, NVRL }
0401 375 FOFMATLIIZX,S5(2Xe1PEIO03))
0402 CALL FETCH(TEXT24NCFy 5400}
uh03 378 CALL CROPLYUTEXT2WNGE6502)
V404 396 FOMAAT(313,1P5E1243/79%91P5E1263)
€405 101 ROUE=Y
id 0406 ¢ MRITEINIVIREC34396)KCURT ISETIL) o ISETI2) 4IX{KGIoKO=] JNVBRLY
3 .
: G401 621 G0 106 Kul NFACY
g L4908 JUMLVLIK)
Y * 0409 107 0O 108 J=ledd
s Ny 0410 IF{ISLY(RI-NENCIKJ))109,109,108
: 0411 109  JStLV{Ki=Y
;b C412 60 16 oo
4 0413 108  COMTINLE
i . 0414 1SET(K)=JJ ;
; 0415 106 , CONYINGE N
4 V416 CO 1u2 K=1,NVBL
3 0417~ IF(XER) = CUTLE 10%341uy1C3
] 0418 103 KK=MTRAN(R)+1 . .
3 0419 GO T 0¢292944590607}KK
7 0420 1 SETUPIK2)=X{K)
04za GO VG e ‘ )
422 2 TREDURIII043G011
0423 10 SETUP(K+2)=0LTL .
v G424 SETUP{13)x160 .
0425 GO YC 102 )
3 0426 11 SETUP(1¢2)=ALOGIX(K})
b 0427 6O IO 162
0428 3 [FIX{R1+140010,410412
1 0429 12 scruv(r«?)~Atoc(xtv|¢1.0)
0426 GO TC 102
0431 4 TREX{X) 110422413
<, 0432 13 SEYUM(K+2)=SCRT(XIK )}
£ 0433 GO TO 122
a 0434 5 IE(NIRIIN0410414 . . .
i © 0435 14 SETUPLE2) 21 40/X IK)
. G434 GO TC 02
H
; .
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FORTRAN IV G LEVEL 19 ° T UINPUT T DATE = 71283 T 13724017 i
0437 .6 IF(X(KI®{L1a-2IK) ) 310,415,165 ot T ‘ :
¢ . 0438 15 SETUPIKeZ)=AhS IN(2e#X(K}=10 ' el L . i ;
0439 . G0 TC 102 . !
M T 7Y ] 7 SETUP{K2)ux i) :
. ¢ B30k Rbsntans 232820 0UKKY SNy, TIONSOSSESAE3 204008002 AARXPEAENTAA SRR TEK LR ;
. 0441 - 162  CONTINUE ;
. 0442 . IREX=]REC3 R }
06443 IREC3=510 ;
0444 e IF(IFLH.EOol!HRITE(N!‘IRFAZiKOUNT o oo ‘
0445 . IFUIFLHGEQe2 JURITEINIY IR 2iniSLBy
0446 © IREC3=IREX
L - 0447 WRITE (NwWl) SETUP
0448 SETUP(12) 2040
Uss9 c * GO TO (294,664}, IFLH o
0450 39C CALL GERAS{1CO}
(451 ASUBJ=KOUNT= | ' o
! 0452 ; CALL GCPFK{MASK2,PFINT]
g 0453 CALL GRDPLY(' 41,6400}
: 0454 CALL GRUPLY(® 9,1,84005
; 0455 . CALL GROPLY(*HCW THAT ,JUU HAVE ENTERED ALL OF YOUR DATA. YU CAN P
: . 1RESS KEY 19,£3,6400)
X 0456 CALL GROPLYUL'YO CCNT!!UEe COMPUTAYTIONS MAY TAKE SEVERAL MINUTES.
s 1 DE PATIENT 1,65,0405)
) 0457 391 CALL GWALT
: G458 IF {NeEQe30) GG TD 205
. 0459 IF(MNeEQell GG 1O 801
: C46C IF (NoEQe31) GO VO 210
. 0461 60 TO 39}
s G462 801 CONT JNUE
: ) 0463 802 RERIND NWl
f U464 CALL GERAS{3CO)
i 046% ) CALL GRRLSE
\ 4ot RE TURN
: ¢ .-
t c
i 0467 406 60 T0(203'¢06.rl5,201.226.237o225.228,441'246.2851210p604).NSTEP
|8 0468 401  CALL GROPLYU *FURMAT ERROR. REENTER DAYAe'4738,6400) ‘
: 0466 FF (NSTEPeEQe 12 ) KALERKEDE $1 ) .
; var0 GO TOU21042L048122 10vBOﬁo?lOyZlOo806.210-807.2!0 80848i9) JNSTEP
i 0471 402 IF(TTYPFeERul o tNDeNaEQa30)GD TD 203
. V472 IFCITYPECEQe 14 ANDJNWEQL31)GO VO 210
: Y 0473 lgftk4gg?er('\uu SHOULD 8F IN A POSITION REQUIRING EONB SEQUENCEe',
M ‘
¢ 0474 IE(NSTER,EQs 1 2)KCDE=RKODE ¢ ) Y
5 0415 Gu TO (?10.811.nxz.oos.sc4.21o.aos.806.210.807.210.808.609).Nfrev
g 0476 380 INLEXG
Car7 IF(TEXT(2) NESELANKY GO TO 384
0476 NDAGH=]
0479 GO TO 382 .
0480 364 CALL tnx(trx1.xnotx.uc.nhn.nsoal )
1 0481 HACK=DNP 4,01 ;
0402 382 MMUAGRCNBAMK '
0483 TF(LVBLALECS) GG TO 385
: 0484 RHBACK224NKGACK
2 0485 385 CALL GHKSP(NABIVK) By
13 . )
. ]
1
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v
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DAVE = 73253

96

T 13724701

B +ORTRAN 1V G LEVEL 19 INPUT
3
3 Y. KOURT=ECUNT-KDACK-1 :
i v4el [0 303 E=) o NBACK
K 0488 383 CALKSPACE MM) ‘
H ; 048% IREC3=IRECI-ANEACK
g 0490 GO TO 294 ¢
] 0451 500 CALL GERES(1}
¥ G452 GO TO 374
g : 0453 502 CALL GERBSEL)
58 €454 G0 TG 378
43 0495 503 CALL GHOPLY{ *FGRMAT ERRQRe PLEASE TRY AGAIN(®432,6504)
Y ; G456 GU TO 508
i8 4% 504 CALL GERAS(Y)
¥ 0458 ) TO 563
g G499 507 CALL GRDPLY{SFCRMAT ERRORs REENTER DATAe', 28,6509}
gh 0500 KUDE =K(DE4
73 0501 60 YO 508
5 0502 SGS  CaLL GLRAS(1)
Pl csu3 CH TO 401
g { 0504 210 CALL GERAS(100)
3 usos CALL GRRISE
Z 0506 s1op
. c
. ¢
0567 1001 REVING NW1
0568 CALL GCPFKIKASKG o PFINT)
0509 1 LH=2
I 0510 1PEC3=502
Y vs1t FLADINAY TREC2ITYL  VNAM F NAN, HLVL ¢ NEND , LEVEL o NTRAN, NVBL
vy 0512 IREC3:510
] G513 ELAD (N3 TREC2INSUBY .
b b 0514 IREC3=1
é . 0515 1HCR=1
|53 4 516 IF (NVBLeGTeS ) ENCH=2
O w517 604 1a=0
g . csie A§TER=13
M & 0514 IRECX={RECS
3 0520 CAtl GERASILTO)
0521 5959 FUPMAT{20A4)
0522 603 X1 610 1Ys1, INCR
0823 READINI IRECI 5699 TEXT
0524 1n1Q+)
vs25 610 CALL GROPLY{TEX12,NC248400)
0526 IF{10eLTua0e ANDs 1REC 3o LE S INCRENSUBS® INCRIGC TC 603
us27 CALL GRDPLY{ ' v, 1,E400)
‘ 0228 CALL GROPLY('PRLSS KEY 1 TO CONTINUE OR KFY 2 TG CHANGE DATAe!,48,
: 16400) .
. 0526 CALL GRPPLY{'1Fe AT ANY TIME, YOU WISH TO RETURN TO YOUR PREVIOUS?
*452,6400)
y us530 CALL GROPLYUYUMIVARIATE ANALYSIS OUTPUT, PRESS KEY 294%,41,8400)
¢ . . G531 CALL GRGPLY(IF YOU WISM TO SEC THE PLOTS OF YOUR DATA, PRESS KEY
16 1,55 ,£400)
! 0532 602 CALL GMAIT
H 0533 IF (M, L0 6) GO TO 660
2 0434 1F (N EUL291G0 10 6062
¢ 0535 I (HaLQe3OIGE TC 203
2 U536 [ (HeEQe 31IGE 10 210
£
} .
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97
FORTRAN IV G LEVEL 19 Ut DATE = 21253 13226247
0537 I ANGE GG 1o £0806 TRECIL 6T 2 L SCRANSUBIIGO TG 6T0 '
Y38 IF{NWEC1) GU TD 604
053§ 1F (HeEC.2) GO VO 406 y
0540 60 TG 6U2
¢sal 606 LALL GUKSIP(4) :
0542 CALL GROPLY({*1F YOU WISH TO DELETE AN surlar RECORD, TYPE "DRUP" A
IND ETS%959,48430) .
0543 CALL cRova('necuno HUMBER ¢ V9 144 £400)
0544 CALL CRDPLY{'IF YOU WISH TO MAKE CHANGES IN A RECORD, TYPE ITS REC
. 1CRD NIMBERY 16346400 )
0545 CALL GROPLY{'AND THE NEW RECOKD IN THF ORIGINAL FORMAl. SEPARATE
1ALL NUMBERSY 4644 6400 :
G546 CALL GRODPLY(YBY CEHMASS YOU MAY NOW ENTER YOUR CHANGESe' 46,
. 16400) ¢
0547 806 CALL GMALY
0548 IF(NeEQ. 2916C YC 002
0549 IFLITYPELMELIIGO YO 402
4550 625 CALL GHRPLY(TVEXT NG)
0551 CALL XBLARKLIZXT NCH
U552 “YFUTEXTI1 )6 CQeORGPIGH TO €14
0553 INGEX=0
0554 IV XNV REL ¢ 3
0555 €0 611 NS=1,AVX
055¢ KS§S=K$
0557 CALL INX(TEXT ¢ INDEXHC 4DNP4E401 ) ) .
055¢€ SETUPLKS)=LNP
0559 611 CONTIRUE
€560 €O 616 KS=1,AVEL
T131 616 X{KS)=SETUR(XS#3)
562 628 IRC=SETUPLY)
0563 TE{IRCGY L HSUBJIINSUBI=ASUBIGL
05¢4 ISEVCLY=SELUP(2]
0565 1SETL21=S0TUPT )
. L5866 629 FREC3=(IRC-1)&INCR414INCR
L5617 CRRITE(NIVIRECI 3560 IRCISEVIL G ISETL2) o (X{KT 1y KTa1 o NVBL)
0566 630 IREC3=INECK
0565 60 1C 604
us70 614 INCEX=4
6511 CALL IAN{TEXT  INODGKINC¢DNP,£401}
0572 IRC=ONP .
0513 ISET(1)=0
0514 1SET(2):0
0575 00 626 JO=1,AVBL
0576 626 X(JQ)=0UTL .-
0517 60 YO 629 .
0578 660 RLMIAD Nwl
057% {REC 3= INCR4L
0580 NYHEX=HVEL S 2
0481 KLCT=0
0582 664 1FIRCCYaGLNSUBYIGO tc 802
0583 KCCTWKCCT< 1
. 0584 REBD NI IREG 293960 CISETC IR, [R2143) o (SETUP( IV )4 IV=4y NVBX)
0565 1SEFE1=15EYL2)
0566 ESETL2)=I8ET(3Y
vs87 G0 661 KRz, AVOL

0588

661 X{KBI2SLIUPEKDY)
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FORTRAN IV' G LEVEL 19 : T THPUT DATE = 71253 13/26/17 "
0589 G2 11 421 T R . :
0590 673 CALL GLnASL1C0} I . .
0551 CiLl GRUFLYES ¢yl 8000y 0 L
0552 CALL caop%vt'te YOU wOULD tIXE TO INDICATE NEW TRANSFORMATIONS FOR :
’.',53.5"1(')!) .
0593. CALL GROPLY($ANY CF YOUR RESPONSE VARIABLESs PRESS KEY 24'y44,
18400}
0594 CALL GROPLY(IF YGU WISH 10 CONTINUE TO YOUR UNIVARIATE ANALYSIS,!
1152,6400) *
659¢ . CALL GRDPLY{ *PRESS KEY la'e12+6400)
0596 675 CALL GUNAIT
\ 0557 It (1. EQa 3UIGS TO 203
] 0596 IF (NGFGa31Y6E YO 210
{ T €599 o HFINGFQeL) GO YC 660
: 0600 I (Mot 0. 2060 TC 224
b 0601 GO TG 675
; 1602 ENI
Z 1
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99
FORTRAN IV G LEVEL 19 PMATX ) DATE = 71253 T 137240117
0001 SUBROUTINE PHATX(NS¢NJ) :
o . )
c GENERATES INCIDENCE MATRICES "AND SUBTOTALS MATRICES
c FOR A FACTOR PAIR, FOR ALL RESPONSE VARIAHLES
A ) .
c AN INITIAL DECISION IS MADE ON THE VALUE GF MULY
c IF MULT = O D0 YHE MULYIVARIATE ANALYSIS
c IF NULT = ) 00 UNIVARIATE ANALYSES
¢ . bl
c
0002 COMMOGN NoIGVLY ITYPE,TYL (153, VNAK(L10) o FNAMI2)-NLVL L2 NENDE2¢2 2}
LLEVEL{2412) yMRAYNCA GNRBGNCCo JABEB) o111 yNZ MVRL AFACY ¢ NGL2 ¢ MUL Ty
205UBJINLUV o bR g RH2 o NT o ISECNIZ e NJZ s nUNTND 1AG 9 SRECY, 1REC2y TRECS
3oMTRANCIO) 9 THE#(30) o LUVIIO0 ) HNLUVE LD}
0003 COUBLE PRECISION A ByC,D5QL,DSSCP
udu4 CINENSION OSCULLI0N,DSSCPLL0s 20D s SETUP(L3) 0SSI12912910)SUBTIL2,12
1410) 4 ISEY(L13),1N(12412,10)
ouos EQUIVALENCE (SITUP(L ). 1SETIL))
006 REWIND NuW)
o7 AP INSUBJLGYe506) GO TO 99
cooe CUTL=-999,
‘0009 N0 Sty Kxl,10
outo £LSQUIK) = G0N0
ool1 D0 500 I = 1,12
0012 £I 560 J = 1412
4013 GN (L eJyK) = 060
0014 DSSt1edsK) = Q00
ools SUBT(14deK) =2 0a0
0016 $00 GCNTINUE .
vott 00 150¢ 11=),10
vols €Y 1500 Jd=1,10
0019 150G GSSCPUITyJddl = 0400
0020 c I1F(MULY)S11, 580,511
c GHIVARTIATE PRRCEDURE
0021 511 CONT INUE
0022 00 600 1=1,NSUBJ
0023 READ (NW1) SETUP |
0024 I = [SETIND) !
0025 Pd = [SETINI) "
0026 {0 501 K = 1,NVBL i
0027 CK=SETUP(K+2) |
€028 IF(CK-CUTL)5C3,501,503
0029 503 NN(MI,MJ K} = NHEMI S, K) ¢ 1
6030 SUBTUHE oMJ o) = SHBY (KT HJ,K) + sevuplxoz)
00231 ACSSUNT g MO KY) = DSSURI HIGK) ¢ SLTUP(KOZJ'SETUP(KOZ)
0032 GSQUIK)=DSQUIK)+ [COLELSETUP(K+2)) ) 842
6032 501  COATINUE ‘
G034 600 CONI INUE -
0035 60 TC 529 . ]
c
c HULT IVARTATE PROCEDURE
003¢ £10 CONTINUE
0037 NVBL 1=MVBL~1
003e MUV =0
0039 €O 161 J=1,NV0L
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FORTRAN 1V G GEVEL 19 PNATX T T * BATE = 71253

0040 191 IF{LUVIJIGNELO) NLUV=NLUVel
0041 . IF (LUV(NVBL) ¢EQa0) LUVINYBL)=99
0042 ITEMPaNVAL
0043 NVBL=NLUV
0044 ALUV=ITENP
0045 0O 700 [=1.NSUBJ
0046 READ (NW1)} SETUP
00417 IF(SETUP(13)-14)506,700, 700
0048 506 CONTINUE .
0049 . £0 300 J=1,NVBL1 ]
0050 1F (LUV(J I hESO) GG TO 300
0051 302 0O 301 KaJ,HvBlLl
00%2 LUVIK)=(UVK+l ) .
0053 301 SETUP(K#2)=SETLP(K+3)
0054 IF{LUV(J) o EQe0) GO YO 302
0055 300 CCNTINUE
0056 HI = ISETINI)
0057 MJ = ISET(HJ)
0058 DO 505 K. = 1,NVGL
6059 ANCMI MO K) = NNCHIoMI,K) ¢ 1
0060 SUBTUMI MUK} = SUBTIMI,HIK) ¢ SETUP(K+2)
L0561 CSS{MIMJ4K} = DSSIMIMI4K) ¢ SETUP(K+Z)*SETUP(K+2)
00€2 CO 505 LH=1,AVBL
00¢3 A=COLE{SSTLP(K+42))
0064 B=CALE(SETUP (Lhe2)}
00¢5 C=CSSCPIKLM)
G066 C=CiaArp
0us? | DSSCP{KLMIEC
0068 505  CONTINUE
0065 £O 650 [AH=1,10
¢070 650 LUVCIAMI=MALLVCIAN)
601l 700 CONTINUE
< 0072 504 CCNTIMUE
©g73 512 CONTENUE
v074 *£0 520 K=1,NVBL
0078 CSQUIK)=CSSCFIK¢K)
£076 520 CCNTINUE
co7? 529 RENWING NK1
core REWIND N2 .
0079 WRITE(NW2) DSSCP ) .
o0ceo BRITE(NN2) NN ’
6081 WRITE(NW2) DSS
0082 WRITE(NW2) SLDY
0083 WRITEINH2) DSQU
0084 RETURN
oces 99 WRITE(6,93)INSUDY
€086 98 FORHAT(®  NSUBJ = %, 110)
€087 STGP
0088 END

100
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Do lieters ars-h 12

A . : 101 L

TEORIRER IV G LEVEL T 19 : TORAINETT T DATE = 77E28% 13/24/17
: on) . M NFE01 $4 Y TN S T ) .
[ RPS .,.'.‘ wilW ,u'xu...',““-‘: '- 3, s MGUNARIID ) o FHAMUZ Do NLVL L2}, NENDLR,12)
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FORTRAR IV G &EVEL 18 - -

0052
00%3
0054
0055
0056
$087
0058
005¢
0060
+ 0061
0062
I LE]
ongs4
0065
0066
0067
0068
0069
0070
G0N
0C72
2473
(AT
3015
CoTé
6317
0878
0019
0080
ous
0082
0083
0034
008%

0086
0087
0088
0089

0090

c091
0092

-009%
0094

0095
0096

0097
0098
0099

120 COMTIHUE

TRTUHAINETTT T T TTUYUDATE WOT128% TU13/24017

READ/NU2Y BSCO ™ 77 Tt T T
NSQY = DSQUIKY
" CALL "ARDT (R4 : SUBTZY 527408 AVe SSIRE,LESQWQOY ™ 777 77T
U0, C o e e e e e om . P
KHaK-1
" IT{ReGY41) GO TU 146 °
148 dRITEINUZ) Nl.NJ.K.SUB.R!,CE.Q.OB
GO YO 437
1646 CU 145 IX>Y4UM
145 R"AD(NHZD DUKD yGUHB sDUNHB »SS s QUR ) LUIN, DUM, DV
GO TR 143
907 CLufiaue ~ .
17 (HULTLE1.01G0 10 350
1051 KACGUR=KOUNT=Z
KRITE(NYIY IRECL ;2050)KKCUN
HRITEINLYIRECL,2003)
WRIVE(NMLS RECYL2051)
RRITE(NI $IRECS 42052)
RRUITCINLEIRECL 20500
i WRITE{NLOIRECT 42054)
00 309 121,43
309 MRITEIN2¢IREC2,2003)
03 313 11,37
310 MRITEINLYIRECL 42008}
350 WITE{NS2)MNL
IF(MULTY 136¢130,134
136 ISEQ a \7
50 TG 138
130 ISEQ = 398
138 RCZTURN
200) FQUMAT{SSX'PAGE? 41420 y14X)
2003 FHRMATLRIAY -
2041 FORNMAT(*AT THIS PUINY YOU SHGULD INSPECT YOUR UNIVARIATE RESULTS v
1ERYY,19X)
2042 FUSMAT (¢ COREFULLY o', 7OX)
2043 FNOMAT(YLS YRENRE A LARGE INTERACTION VERSUS ERRCR F-RATIO?*,30X)
2044 FURMATU('THIS HAVY [NDICATQ THE PRESENCE OF CUTLIERS OR FAULTY DATA.
10, 22%)
2045 FOUMAT{'CHECK THE TABLE OF CELL TOTALS OF VARIABLES HITH LARGE F-K
LATINGS 417X}
2046 FnﬂNAr(OFOR LARGE STANDARD DFVKATIONS QR FOR A CElL HEAN NHICH DEV
LIS 12X}
2047 Fubunrc'lancolnunvv FROM A TREND IN ROWS QR COLUMNS ' 36X)
2048 FORHATICAFTER VOU HAVE CHECKED THESE RESULTS YOQU CAN CHECK AND EDt
17%,21X)
2049 FORKATIYYOLR DATAe',70X)
2050 FOFMATUI*PAGE 9 13¢* WAS THE AST PAGE OF YOUR UNIVARTATE RESULTS, ¢,
127X¢
051 FORMAT(*YGU NOW HAVE THE FOLLOWING OPTICGNS:I® ¢45X)
2052 FORMAT(¢PRESS ~ KEY & TA"UCNTINUE TO YOUR MULTIVARIATE RESULTSY,
126X}
2053 FORKAT(LIIK,'E TO SE& ARG EDIT YOUR DATA',41X)
2054 FOPHAY HiZ2X,%¢ TO ¢ ~E PLOTS DF YOUR DATAY,41X)
END
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N . : NP . ) e : 103

, FORTRAN IV G LEVEL "19 - ANOY T OATE & 71283 13224017
T 0001 ) SUBRQUTINE ARDT (KNI oSUB ¢ IVS tAs IBeGSQU,SORRE 9 CEoGeQE)

; . .. g =" UNIVARTATE ANALYSIS DF IRREGULAR TWO-WAY FACYORIAL

3 . 0002 ¢ CEHHOﬁ'N'IGVLV.ITVPE}TTL(tﬁi.VNAKQIO).FNAﬁ(?).NLVL(Z).NEND(Z.)Z’.

LUEVEL (2,122 NRRAGRCA o NAB ¢ HU Lo JABLBI sNLy N2 NVOL o NFACT o NGL2 ¢ MUL T,
ZNSUBJ HLUY ¢ L o KW2 ¢ NT o3 SCCoHIZo NS KUUNT.ND(AG.IRCCI:lRECZleECi

4 . 3oNTRAR{10) « THARELIO), LUV 3014 IRLUVILQ)
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WREGulIREC) -1

£ (MACUREC 4] o8Qe 0) GO TO 10D}

tn'f[‘ﬂl'l"fﬂ.v?ﬁo3.
RIVE(N2PIRECR, 2003)

NS]PP‘IQ

IREC=]RECL=-)

MOOLUIRECy 458) AFle N} GO TO 1001

I (UL Y o B Lot I TEINIYIRC o 2029 VR AL IV)

IPLALLT o Qo Ml I TEIH) YL kT ) g 2024 DI NALLLIY)

FRITSAMEVIRECE & 003)

[N {3 L )

Iabalafel=l

I INGULIREC, b ) LiGe U) GO TH 1001

YOUIE(NYYIRECE v 2002)

MUITEN2Y TRECT2003)

DATE = 7125%

v

110

T 13/24/17
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FORTRAN IV G LEVEL 19 TOANIY
63 KNETEN=32 ) -
< A4 FIRTRE A REA T
(441 IEROMTREC, 658 fQe 8} GO I0 Juul
0442 1028 thTt‘Hl’lRFLl" (XY
G443 PTELNZVERECR, 23268
04hé No!b’ 2)
L 445 IRFC=IRECY-)
v446 TF(MCCLIRFCA45) o€ 01 GO TO VUl
LehT 1022 WRITE(WLTIRECLy2003)
U6hE WRITUIN2YIREC2, 20003)
0449 ASI{P=22
0459 L IR RECL-]
6451 HIMUG(IREC, 45) oFCe 0} CO TO 001
0452 1023  vRIEGAITTRECY $ 202 T TRAN(NFA D HOFRO, SSRAD
V453 WAITE M2 TREC2 42024 V530 FRU, FROT
0454 NSTFP=23
455 {RIe=IRECT-}
G456 I iMantIRER65) 482 3) GG TH lvul
01457 1024 RRUTE (A VIRECL, 2529 P RAMINER) »HSFCOL 4 5SCAD
458 WRITSIRES THREGR, D20 ) VSCOL s FCOL  FOULL
{459 NSTEP224
UAES {REC~IRECL =]
voeel IE BB LIREC,45) ofde W) 6B TO 1001 '
U462 LU25 RPITEINYCSLECH (20 s FHAMINEA L, fhhMlNFBE'NOFlNT'SSINT
2463 v WAITEEHECIREC2 ez UBLIVSINT $FINT
0484 NETEl=29
(4cS [REC=IRECL~]
G4b6 FRIMEDIIREG45) «UGe O) GO TO 100L
(17.%4 1026 VRITL (N IRECT y20i58)
458 s DO (A2 TRECE 2 00A)
LY -1 (R R
¢4T0 IREC = 1r&aC)~1
6nety I GINEIERC DY 00 V) 60 10 J0u0)
0412 1027 %Rifiih) FERECL 719525405834 S558
0413 tlr.|~"IRECL.:LJl)VSSB FSup
414 Nﬁ\ﬂ
G415 IRFCJIRECI-I
valé ) IF RN IReCead) SUGa CF 6D FO 12
ua?? 1626 BRITELHY P RLC) ¢ PC LI ARIE W SEE
U47¢ WOITEINQVIREC2,2038F VSE
L4719 NATLE=oA .
v409 meg«IRici-1
U481 I B IREG 49T o000 B) (U T 1001
0482 1029 WWITLINLYIRECE 28 258RAFTU, 8510
0483 BRIV (NS IREC? o 5 2V3TU
V4EA I HGREY 20,290,211
Q685 271 Ansk e SQRAT(vET)
U4Es NSYRDe W
0487 [eCagnicl=l
c4ane TFINOL LI RECA0) .uu. 0) GU ¥H 1ol
0489 1030 WRITE(NITIRRCE (PLulsi
Ca9e REITTINGY IRECR M3 )
c451 NSty
Ga92 NI RNINESY
0493 HISBRLIRES 44 20 3) €6 Y0 2001
0494 1031 BRIVE(YOIREC 720 2)

DATE « 73253
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FORTRAR 1V G LEVEL 19

0495
‘0496
0497
0453
€499
05G0
0501
G542
0503
0404
C505
0506
0507
0508
05Gs
0510
0511
0512
€513
0514
€515
0516
0517
* €518
¢519
0520
0521
052¢
0523
0524
0352%
0524
0827

0528
0529
0520
0531
0532
0533
0534
G528
053¢
0537
“043e
0536
0%40
0541

0542

0443
0544
0545
0546
0547

T SR DATE = 71253~ "13/24111

WRITE(N2VIRECZ,2046) NNSE
270 lFlND$IN7327*00 30,214
27% RMSIH = SGRT(YSEINY)
HSTEY=3L
{REGLAECL~Y o
IFINCDEINREC,L5) +£Qs () GO YO 1001
10832 WRITEINLYIRECY;2083)
KRITGUINZYIREC2,2087)AKSIN
2730 NSIEP=32
1049 IRECAIRECL~]
O IMODUIREC:45) JEQa 0) GO YO 1004
1050 KRIVF{NLSIRECY,2(03)
WRTTE(H2YIREC2,2003)
GO YO 1049 . .
273 IFUIFLAG) 293,293,294
294 ©D 2695 [=1,1LIRK
R{LY = RELL)
ey = ated ' ] L
RELLY = CELDN)
Gty ="gstl)
gy = RUTD
29% GBUIY = CHY)
293 CALL IAYER(IV]
RETUAN
2001 FORMAT(HSK4PAGL s L4ytLe 06K/} . .
2062 FO:HAT(SJX.'PAQF'.Iw,'R'olb K/} .
2003 FORMRATLIIOX)
2004 FURHAT(SIX 1084 415%/7) o~ .
2005 FaTHAf(TA482X7)
2006 FHRSLYI(ISX P VARIABLE § . A4y? ) TAGLE OF HEANSY, 15X/}
2007 FORAATICANG EVFRCVS ( YAkt } VERSUS { Y,A&4 Y 19,44X/)
2008 £MAT(Y ROMS 21,348t € L UM NS = %A6,17%)
2609 FnRMATtAh.RXo*!N EACH BLUCKy RUW 1 DENGYES CELL MEANS, RUW 2 OENGLT

1E5 ¢,
2010. FU?HAT(' CELL S12iy AND RGW 3 DGNUTLS STANDARD DEVIATIONG 421X}
2011 FQRMAT(Y CODED', 30,C G DE O L EVEL SYelBX)

2012 FDeNAYLY LEVely]3,2100522X)°

2013 FOeMaTthfldenn)

2014 FORRAT(1241P£F10.3,1EX) ..

2015 FORHAT(LPOFLG3, 20X} .

2016 FORMATILX 13,5010,22X]

2017 FQINATITING, JGH)

2018 FORIAYI2X1PAE1 (A2, TX) '
2019 FORMAT(LROELG 3y 20X)

2020 FOIRATLY COLet 477 X) *
2023 TORHATOIORVESTINATES UF 'A%,  ADJUSIED MEANS. UROERED® 4 23X)
2024 FURNAT (20X, ANALYCIS OF VARIANCE FUR YARIAULE *'yA4,22X)

2025 FORMAT(5X,S0URCE OF VARIATIGH‘,I%k.'H.F. 2 TX) *SUN OF SQUARESY,17X

l)

2025 FOGHATISX ¢ MEAN RFUhQE'.rx 'r VSe ERANRY 43Xy 'F VSs INTERACTIONY,
125%)

2027 EORCAT IR gAb9HNe $IROMS I o 1183,1PE2046,418X])

2028 FOABAY(IDCI0W Lot st T, 3:26K)

2029 FURMATIBX ARG g4, LILBLOYY 3118910020, 6918X)

2030 FORNMAT (SR gAG 988 (A0 YUINTERACTIONI 9 1114 1PER0GG, 18X

2031 FORMATIIPE204L el 743 943X)

112

T 355
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FORTRAN IV G LEVEL 19 ~

0548
‘0545
0550
0551
0552
0553
0554
4555
4556
06557

et i M o e 25 — — — - _.M
! 113
b Bl 1 117} OATE =~ 71283 13724727
2032 FORMAT (10% 04 SUSTATALS® 25X 1184 1PE20e 0 418X) :
2033 FORMAT (12K ¢ ERFORY 1 TRy 1289 1PE200 69 18X)
2034 FORHATILECR0WhH160RY ‘
5035 FOKMAT{1#%+7TaTALS,TX.[1841PE20¢ 6410X)
2035 FORMAT (' KOOT HEAN SGUARE EPROR = 1, 1PE2065,35X)
2037 FORMATITRX, 'HGAT HEAN SAUARE [NTERACTION = t1PE L6 26X)
1001 WAiTE(NLYIRECL,20CY IRTURT
SRITE(H2 [REC22002)REUNT
KOUNT=KOUNT ¢} o v
. 60 1O (1092.1003.1064.1005.1006.1007.10“8o1009.1010.lOllplOlZo
110131101’!‘1015v1016v161? lelﬁolUl‘hlUl’U'lOZl ’1022'1025v102‘n‘l’25t
zégéo.&ozv.}oza.;oz9.1020.:031.1032.273.1660).Nstee 359
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'FORTRAN IV G REVEL 19

0001

0002

+ 0003

0004
000s
CG06
0007
00058
0005
vl
oo1li
6012
Gol3
0014
0u1s
Cole
0017
0018
€01$
0020
0021
022
vd23
0024
V25
0026
G027
0uz2s
(V25
6v30
0031
G032
L0133
0024
G035
L0306
0037
0038
0039
€040

[ X2 XaX-)

)}

N w

12
14
13
15
10

16
20

Em Y 2 T e /'Eﬂ

e
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SUBROUTINE EGSYMIA,Q4ByNR} .
SOLVE A POSLTIVE SEMIOEFINITE OR POSITIVE DEFINITE
SYMMETRIC EQUATION

COMMON Ny JOULY o ITYPCy TTLUIGY g URABILO) o FNAPE 2 oNLVL (2 ) o NENDID412)
LLEVEL (2012 o BRAG KCAHRD G NCBe JADIR) ¢NLoN2yNVEL NFACTINGLZMUL T,
2NSU3J NLYUY o AHL gNR2 NT o1 SEGeti) 2 o LJZ W KOUNT ¢ NDTAG, TRECY, IKEC2y JRECI
FoNTRANCLO) YNAM( 101 ,LUVE 10 ) s HNL UV L0}

DIFEASIGN AC12,12) QU120 oBLL23AA(T8),TETB), DI

=20

co l)J”lvN?

O 1 I=i.¢J

Id = 1J4+1

AA(LJ) = AL WY

NRA = N

NRB = NR

NCA = AR

KCB = N2

Call INLLD({AAyT, D}

IX = 1

00 2 1=1,4HR

IX = [X¢l-1

JX = §

81} = Q.

€0 6 J=],HNKk

IFE(I=1) 3434

JX 3 J

Ge ¥0 ¢ L

JX = JxeJ-)

= IX ¢ JX =1

gery = ety ¢ YL QLY

CORT INUE .

£0 19 f=1,AR
«SUM = O

CO 12 J=1,NR
SUP = SUM + ALY, J1%DLS)

IF(OLT) 13414413

REN = 1,

GO Y6 15

DEN = ASS (Q(1))

IF(ARS (SUP=~CLI))/CCEN ~ leE~h) 10e10,416

CONT INUE
+ GO 10 20
CONTINUE
* RETURN
END

TUUEQSYN T 0 0T " DATE a 71253 1372417

ol
11393
0l2
vl3
vl4
als
0l6
Gl7
[IRX:]
ula
(4%
021
w22
w3
uoh
2%
B
027
D2y
G2¢
i3
03]
032
V33
0¥
335
036
037
038
¢39

040

(42
©4e3

uaé
6%
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rCRTRAN 1V G LEVEL 18 " O TINVER : DATE = 71253 C13/esr) !
(061 SUBROUVEINE TEVER(TIVY
0002 EXIERNAL PRIRT
€003 CONMUN M YOULY g TIVEESTTLULE )y VHARLID) , FNAME2 ) o NLVL L2 Yo HRENDE20 17 )
° LLEVELER e 120 o W Ao ACASHRD o NCB JALL ST o N1 ¢ N2 ¢ NVEL o LFACT o NG 2 MULT
2HSUDI AU oML D e 1 g DS ST 2y NI Ly KLUNT NG LAGy IREC Ly TRECZy [P LD
I NIRANC ) S THANML IO LBV cHRLUV( L)
0004 CIHERSION TEx(118)
4005 TATA CRL28000% 7
0006 CALL GRINIVECSIZEY |
Q097 MALRrlolC&12739
Q008 CALL GCPFX{UASKPFINT)
000? CALL GERAS(100)
0010 CALL GEBPLYLY §,4),L4%0010
uill CALL GROPLY('THE ANALYS@S GN THE FOLLOWING VARIALLGS ARU NOW COMPL
1ETEL 2957, Ra00) .
col2 IFQMULT o EQe Y IMRITE(S 425 ) (VNAM{ TS} o B2 ¢ EV)
0013 IEMUL Y EQLUINRITE(4 0 250 LTNAM(TS Y 41 d =)y LV)
0014 25 FURNAT(1u(2%,24))
¢oLls CALL FEICHITEXTY ZNCF, E£4S0)
Latle CALL GRUPLYITEXT y8CF, 8500}
uol? CALL GRUPLY(Y 1,1,8400)
vols CALL GRIDLY{'YPRESS KEY 1 TO CONYINUE WITH CALCULATIONS ORR KEY 2 TO
1 STOPY W 55,6400) *
0019 CGALL GROPLY{PCALCULATIOGNS AT THIS STAGE. ' 4274£400)
G020 10 CALL GUKITY .
002t IF N ECo3000iRe N EQe L IGC TG 2005 .
uoe2 1F(MefQe311GO TO 210
a2y IF(NeEQa2)C0 TC 78
0924 60 16 W .
ou2s 75 NYEL =1V
(026 203 CALL GERASI100)
0027 . CALYL GRRLSE
0028 Aounh :
002¢ 210 CALL GFRASHLICO)
0030 »CAL GHELSE
o3l ST
0e32 400 GO T4 Z10
G033 Ft:f.
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FORTRAN 1V G LEVEL 19

0001
0002
0003

0004
0005
0ud6
0007
occe
0009

0010 -

0011}
Wul2
13
0014
001¢
0016
0G17
Ju1¢€
0019
€G20

0021
0022
0023
0024
0025
00206

0027

0028
v02s
0030
0031
0032
¢033
0034
V03¢
Qu3é
G037
0038
0039
0040
0041
U042
0043
0044
C0AS
0046
ovat
0048
0049
0050

" 116

~ e “ -

SUSRAUTINE OUTPUT
EXTERNAL PFINT
COPMON Ny IUVLY oI TYHEe TYLFUS ) gUNANILO § o ENAMEZ ) o NLVL (23 o HENDL2¢12)
LLEVEL(2912) 9 5RASKCAGNRBetiCBr JABUSE pNE oH2 o NVAL ¢ RFATT yHG LG o HUL Y,
ENSUBJSNLUY 301l o AH2 s T o ISECINEZ  MIZ o KOUNT.AND T AG IREC 1, IRECZ2, 1REC 3
3oNTRANLL0D o TRABC10) o LUVE 1G], MRLUVI L0}
CIMENSION TEXT(18),TEXTZ{20)
EQUIVALENCE (TEXT(L),TEXT2(1})
DATA CSIZE/tBY/
. CALL GRIRIT(CSIZE)
. N==1
HASK1=2013265923
MASK=2113929219
NC=72
IF(MULTeEQeU JCALL GCPFRK{MASKL1,PFINT)
IF (MULToEQal) CALL GCPFKIMASK,PFINT)
IRECYI=1 .
IREC221
3 FORMATI2044)
CALL GROUPLY(® v,1,6400)
CALL GRDPLY(Y 9,1,6400)

CALL GRroPLYL® KEYBOARO FUNCTIQNSS'424,46400)

lCALL’GRDPLV(' 1 ALTERNATE PORTION UF CURKENT PAGE.* 440,
£400

CALL GRDOLY(? 2 INCREMENT PAGE NUMBERG? 9344 £400)

CALL GRODPLY(? 3 CECREMENT PLGE NUHBERS Yy 34, &40UU)

CALL GRDPLY(? 30 RESTART PRUGRAMe * 42 ybalt)

CALL GRODPLYL(? 31 TERMINATE PROGRAMe* 2y Lavu)

CALL GRDPLY(Y %,1,8400)
IFIMULTS£Qe) ) CALL GROPLY(YPRESS KEY 1 TO PRGCEED TG THE FIRST P4
1GE OF YOUR UNIVARIAYE RESULTSe' 68,8400}
IF(MULT EQe0 ) CALL GROPLY(!PRESS KEY 1 TQ P0OCEED TG The flkST PA
1GF OF YUR KUE TIVARTAYE RESULTSe '970 L4010}
5 CALL GKAIT
. JE{NeTQ-1) GC TO 15
IF{NeEQe30) GU TO 75
IF(MeEQe31) GO TU 50
GO TO 5
15 CALL GERAS(100)
16 Iale45
READ'N!']LECI)TEXTZ
16 CALL GRDPLV(TEXT(NC,£400)
17 CALL GMAIY
[FINJEQeLl) GC TO 30
IF (NeEQse2) GO TO 15
IF(NeEQs3) GC TO 32
IF(INeEQe4eORHaEQe5s OReNoEQe 66 O0RMeEQe 30160 1G 75
IF(N.EQe31l) CO TO 50
GO YG 17
25 CALL GERAS{IUO)
D0 26 =1445
READIN2YIREC2)VEXT2
26 CALL CROPLY(TEXT NGy E4CO)
27 CALL GuAlY
IF(NsEQ.1} GO TO 34
1F {NeEQe2) GC YO 25

- °ouTRuY DATE = 71253 13/724/17
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FORTRAR IV G LEVEL 19 nuteur DATE = 73253 13724017

(iDL}
052
(053
0854
058
Lgs56
0057
0058
0656
. 0060
0051
0062
6063
[H-T
0U5S
VU6
G067
DALY
WG ES
[Tl J7]
071
06712
G073
04
0G1Ss

3

15

34

36

50

401)

IFINGEQLI) G TE 3% .
1§ INa (o heGHaNeTUs 5o DReMNeEQe GeURGNEQLIVEIGD T T5

IF (neELe 31} GO 70 50

cu 10 77
TRECZ=IRECL-45
G310 2%
IF{IRECLeEQe 40}
[2EC 1= IRECL~SO
GO TC 15

CALL GERAS{LICO)
CALL GKRLSE

RF TURN
IREC1I=IRECZ2~45
GO VG 15
IF(IAEC2eEGe46)
IREC2=1KEC2-5U
GO T4 25

CALL GERAS(IL)
CALL GHRLSE
£10P

CALL GFRASE100)
WRITEL(H,402)

GC TC 17

Gu TO 27

402 FORMAT{In]*ERRDRY)

Gl TC 50
END ”
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19 PLOT . CATE = 71253 13/22&17

- 0001 SUBRGUT INE " PLOT

0002 EXTERNAL PFIMY,EUBINT

0003 INTEGER XNVBL YNVAL

00U | COMMCN N TOVLY, TTYPE,TTL L5 ), VNAM(LC ) FNANIZ by NLVLEZ ) MEND(2,12),

t lLEVEL(?' 2).NRA'NCAQNR8 NG()'JAB(b).NI'”ZU VBL.MALT.‘.‘GI&.MULI'

2NSUBJ o MLUV g AWL o NH2 o NT o TSEQ9 HEZy NIy KOUNT NDTAG) IREC T4 T0EC2 17 EC3
I NTRANUIGH o TNAPLLO)  LUVEIG ), MNLUVII0 ) .

uo0s, GIKENSION X{1003 ,¥Y({100), NCCUNT( 100) yNTENT 100 ) o NHURDLDD 20 4

‘ LMIXCHO3) JHAXCH(3) 4MIYCH{3) JMAYCH(3 ), TEXT (150 ISET(23),5ETUP(1a) .

0Las £OUI VALLNCE lISET(l)'SETUPnl)I

v007 DUUBLE PRECISION CNP

ccoe . \ DAVA CSTZE/vBY/

C0u9 1€} REWING tinl . . . \

uotu P IMPY=-106777216 \ ]

0011 NR=NLVL( 1}

o012 NCC=NLVL (2}

0013 BASK1=114CESC65S

V014 ) NSTEP=1

cols NC=oL .

uCle _' XSLM=U1) ,

017 YSUM=0 s }

votLe XSUM250 60 .

661S YSUM2204 0 |

uG20 KOUNY = . )

ve2l LCALL GRINIT{CSIZE) .

‘ w22 CALL GCECB(ECBINT) .

vo23 CALL GCPEK (MASKY PFINT)

0G24 CALL GERAS(LUN)

ou25 CALL GRDRLY(® v, 1yE400)

uu26 CALL GEDRLY{'AT THIS STAGE YOU MAY LOOK AT PLUTS OF YOUR DAVA PuI*
1TSat e 5y L)

w27 CALL GROPLY{'YOU HAVE THE CHOICE OF SEZING & CELL, A ROW, & COLUMA
1' LR"D7'&‘00U) \

\ 028 CALL GEDPLY('ALL YOUR DATAe TO INBICATE YOUR CHOICT OF POIHTS, TY

: \ \EFE TN ySaychuul
L0029 i CALL GROPLY{'THE LEVELS OF ROTH FACTORS. IF YUU WISH Tu Ske AlL t

' LEVELS' +8de £400 )

vl 3y CALL GRUPLY('GF A FACTCR TYPE "o\ FOR ThE LEVLL&? ) 35 ety

L031 CALL GROPLY(*EXAMPLE: SUPPUSE FACIOR 1 IS DlSlbﬂATkD AS THi RS
! 1IN THE? 2596400} . '

V032 CALL GROPLY(? ANOVAR TABLEY 422,8400U)

0Ual CALL GRDPLY(! 202 INUGICATES BUTH LEVELS AT 24 fy4dy
' 1E400) !

0034 CAL! GRDPLY(! 014 INDICATES YHE 4TH COLUMJAY 4k,

\ 14t \

) Uk CALL GRDPLY(Y 340 JTHDICAYES ThE 3RD ROWe ' 9038 o)
0036 CALL "GROPLY (! © 040 INUDICATES ALL POIHMTSe? yu2yfimuise)
ut3? CALL GRUPLYL' *,1,8400)

SR 185 €O 25 I=1,2

€029 \ WRITE4s 20 FMANLL)

u4aY 26 FOGMAT(YRRICH LEVEL D0 YCU WISH TU SEC OF *4A4927)
' w4l CALL FETChUTEXT (NCFy Caut )

Wi42 CALL GRDPLY(TEXT, NCF,E400)

Los3 CALL GwAI |

U4 4 IF{ITYPELNES 3) GO TO 402

G045

- —

CALL GIRRPLY{TEXT NC) \

———
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i
; 'FORTRAN IV G LEVEL §9 CTopore ’ DATE & 71253 13/24/172
: 0046 ) CALL XBLANK{TEXYNC)
0047 ‘ IHBEX=0 {
00648 T CALL INXUTEXTTHDEXoNC DNP+£401 )
. - - 0049 BE (] oECe 1 I NEXCI=ORP
: ! : 6050 . : IF(1.EQu2: HEAC 2= DNP
: ' 0051 25 CONTINUE
0052 " 175 IAINFACL. uz.un.on.NFAcz.cr.accsco YO 180
0053 CALL GROPLY(' ¢,1,6400)
) - o0Us4 191 GALL GROPLY{'MKICK VAKIABLE DO YOU WISH TU ASSIGN Tu THE X~AXIS7*y
; \ . ot 191 ,6400) '
; \ ! 0055 NSTEP=2 .
. LOSe <190 CALL GWAJT \ !
0057 JFLLTYPELNEL 2)GG-TO 402 i
0058 1 CALL GRRPLY[TE XY, NC) .
0059 ' CALL XDLANKITEXT NC
006C VHAML1=TEXT(L )
Gu6l . CALL GROPLY{'WHICH VARIAGLE DU vou WISH T3 ASSIGN T THE vY-AXIS?7,
151 ,6400) . -
0062 NSTEP=2 )
0063 , 195 CALL' GWAJT
0064 IFCETYPECNF, 3160 TO 402
006s CALL GRAPLY{TEXY NG \
+ 0066 CALL X3LANKEIEXT,NC)
0067 VNAK24TEXT (L) .
0068 XNVBL=-1 !
0066 YNVOL3-1 \ .
ea7c 00 50 1=1,hvbL - ! : '
oon | IE(VNABLLLOLVEAR(T)) XNVBL=] ' .
0012 50 ' IR IVNAFRZabQLVNAR(T)) YAVOL®]
0073 lF(XNVhL.tu»-l.OR.YNVﬂL.(0.—1)60 T0 450
0014 CALL GROPLYES *,1,6400)
00175 CALL GRDAPLY(® *,1,L400]) *
0e7s 1CAtlcbgn:lY('lF. AT ARY TIHE, YOU ulsu TO RETURN TO YOUR PREVIDUSY
e52¢8400
0o *CALL GRDPLY[TUNIVARIATE ANALYSIS UUTPUT, PLESS KLY 294 tp4l%845a)
0078 CALL GROPLY (Y '41,840u)
\ Ge19 . lCéLlu?hﬂrlY('\C RETURN V€ THE BEGINNING OF THIS SEGMENT TQ SEE!,
v 164V
. 6080 CALL bﬂnPLYC'AODlTXONLL PLGTS, PRESS KEY 14,30,84001
voal CALL GADPLYLY 1,1, 64u0)
. 0082 CALL GRODLY('YC SEE YdUk CATA AGATH, PRESS KEY 541,36, 6400}
0083 1=& 1
€084 £0 75 Mx1,LSLDY
0085 READ (MWL) SE1UP
0686 N IF (NFAC‘uLOuCuﬁNO.NFAC?qEOOO,GO 10 16
v087 IFANFAC) sNeta ANDS ISET 1210 LU NFACZIGO TO T8
) 0088 IF(HEACT 8. Qe 1SET (L) o ARG NFAC 20 Qutilil) TO T8
1 0089 lF(leT(l)of«.NFACl.ANO.la[T(Z).LU.NkAC?lGO,TQ 76
0690 60 TG 7Y \
0091 76 IFISETUP(Z4XMVOL14EQe=97900 DReSETUPL24YHVAL) o ECe=5974 16D TU T
0052 T=i¢l
€062 NCCUNT( ]S~
6054 NYENCEFubGDERCOUNTYEED 15 ) \
LG8 huhuhﬂ(hhﬂhbl(l) =RTENCEY D30 ! :
U996 NHUNGC§ Yo 3220 ENSHUNG LO)
B} . XOIY=SETUPL2 ¢XNhVEL)
\ .
y : ! '
\\ 4
) ]
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FCRYRAN IV G BEVEL 19 ©opLoy : DATE o 71253 V\3/24/07
0094 Y{ 1) =SETUR(2 4YNYBL)
00s9 ASLARSUN+XL L}
0100 YSUM=VSIeY (1) T
010l XSUM2=XSUM2+X T #X( 1)
0102 YSUH2=YSUM2e Y (1) &Y(L)
0103 KOUNT=KCUNT +1
Cl04 75 COANTINUE
ulos IFIRGUNTLLEL1)GO TO 425
G106 XMEAN=XSUM/F LGAT (KCUAT)
. 6107 YMFAN=YSLS/FELOAT (KOUNY)
o108 xSt= ((KSUM2~XSUM#XSUM11LUA!(KOUNT))IFLUAT(ROUHI-I))‘*.5
01909 YSO={ (YSLM2-YSUKEYSUM/FLCAT(KOURT) ) /FLOAT (KDUNT=1) ) 25,5
0110 XM O=382350
u11l YHID=34YSD
0112 XMIN=XNEAN-XNTD
0113 XMAYzXMEAN+XNMIC
0114 YMIN=VFEAN-YFIL
011s YMAX=YHFAN+YMID
(387 XOIS=2.4XMIN/S6,
c117 WRITE(NT 101 XML XMAX
vl1ls 101 FORMAT(2(1PEL043,2X))
clis BACKSPACE AT
vl20 READINT y1u2)MEXCHHAXCH
v121 102 FORMAT {hAG)
0122 CALL GEKAS{1CQ)
0123 CALL GRKLSE
0124 NSTEP=4 -
’ vl2s CALL IAITP
L0126 CALL PFLP (MASK],PFINT)
0127 CALL ECBP{EOEBIAT) .
0128 CALL GRAXES(C4940920 900040520 104052 410940:652)
0129 CALL GRCHAKC P AP ¢MIXCH) 109376494004 KODER) .
13¢ CALL GRUHAR('EP® ¢WNAHUXNVELY 54922504 yatile +KDDEN)
013t CALL bRLNAR('BP‘,thCH.lb.BJBO..QUO..KODEB)
0132 HRITE(NT 4101 IYHINYHAX
©133 BACKSPACE NT
t134 <REMNT) U2 FIYCH,MAYCH
013¢ CALL GRUHAR( 'SP® JHIYCH, 10, Ce 9 6004 yKODEC)
ul3e CALL GRCHAR(YBPY WNAMIYHYBL) (4 100, 4 23200 1KONEH) .
ul31? CALL GRCHAR(TBF? \NAYCH 109U 140724 \KODED Y
G138 CALL GRAXES(XMIN XHAX YMINYiidX,000,4012,60u,4012)
. 013$% CALL GRGRID(IXHIC YMED YA ROUELD)
ulal D0 9V I1+v1,KCUNT
0141 CALL UVuaL2)
6142 00 91 KKal,2
0143 91 CALL PUTUV(X{IL) YO I1)KCDEF)
G144 ICT=IMpY®(16=-NTENLIT))
0145 CALL GRPLOTC'BPY 28 48,1 ,2,1CT,*0! KODEG)
Ol4o CALL UV99
€147 90 COAY INUE
148 NO 25 11=1,KCUNT
0149 TEINHUND (11 oECa0eANDSNCOUNTLTT }alTo 10IGY TO 95
0150 XCH ) =XCE1)=-XD1S
0451 CALL uveot2)
0152 CO 94 KKal,2
0153 96, CALL PUTUVIXLILIoYUI1) KODEF)

e s ————
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FURTRAN IV G LEVEL 19 fLor - DATE = 71253 13724747
0154 !CT=(HPV“(}6-NHUNH!1f1)
« U155 CALL GRULUTEDPY gt , %81 ,2,1CT,007,KUNEG)
0156 CALL yU5S .
0157 95 CONY it
0158 505 FOFMAT(LH LI10)
(D827 CALL GUWALT
ol60 99 CALL REFILL
viel CALL RLSEP
01¢é2 IFINJEQ1)CO TG 107
C1é3 IFINGEQe2L)GL TG 2997
Glé4h RE TURN B
Li6s 400 CAaLl. GSnAS(lO00)
Cl6é GO TG 18
G167 401 CALL GUDPLY('FCRMAT ERRORe PLEASE REENTER DAYAL?435,8404)
0168 GO TO (16854259,297)NSTEP
0169 402 TF{TTYPESECQY LeANDUNAEN 291G TG 99
0176 IFLITYPELECela ANCoNe EQe30IGO TH 4%
¢l IFLITYPELECe 1o ATaNa€Qe311G0 10 299 .
0172 CALL GROPLY('YCU SBOULD BE IN A POSITICN REOUIRING EQRe? 42,y Ehutt)
U173 GO TO €)35,196¢195),NSTEP
U174 186 CALL GROPLY(Y v ,1,6409)
ul7s CALYL GROPLY('ONE (F YOUR LEVEL NUMAERS EXCEEDS THE NUYBER Of LeVEL
1S FOR THE FACTCRGYy70,€400) .
0176 CALL GROPLY('PLEASE REENTER YOUR SET OF POINTSe',34y6400)
ur?? GO Y0 165 : .
al7e 425 CALL GROPLY(Y '¢1,£400)
0179 CALL GROPLY(' *41,85400) :
t13C CALL GROPLY('CCES 1T MAKE SENSE 10 PLOT ONLY CNE PULMTR,42,L4ud)
ul8l CALL GROPLY{'PRESS KEY 1 TC REUNIER A Nfw SET Cf POINTS.?,43 8400}
w182 426 CALL GWAILY .
163 IF(NEC. 1160 YC 10
¢184 IF{N.EQ31)GC 10 295
L1ES GO TC 426 .
oles 450 CALL GROPLY(!' 41,6400}
v187 +CALL GROPLY('PLEASL REENIER YCUR NAMES. ¢ 206¢L400)
((%:1:] Gy YU 191
0139 296 IF(MSTEPLEC.4}G0 TO 300
G199 CALL GLHAS(100]}
cl9i CALL GRRLSE
0162 STop .
6193 300 CALL REFLIL
U194 CALL HLSEP
0165 CALL uves
0196 S1CP
0197 ENC
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"EGRTRAN 1V G LEVEL 19 *  DCGLETE o DATE = 71253 13/724/11
0001 SUBKOUTINE DELETE
10002 EXYEANAL PEINT EOBINT .
Goo3 - TEOPHLN Ny IGULY, TTYPE, YTL OIS ) s VHAMILO Y s FNAYI2) ¢ NLVL 12 ), NEND(Z (12},

LLEVELL2o 129 5RApKLAGHRO G NGBy JABCH) 11 o K2 RVABL ¢ WEAS Y ¢ G124 MULY
2HSUB.L, MLUV ¢ (0L g hHZ o889 [ SEGY NI, ML KOUNTANE T £Gy TEC 1y IRECD, Lin.C 3
. 3oNTRANELC) o TRAME10) yLUVC 1S MNLUNVLLG)
0004 CATA CSiZE/VEY/

0005 DATA BELANK/? ',
006 NULT =
0067 . CALL GRINITI{SI2E)
000¢ CALL CCEGRILLAINTI
000$ KASK=: 610612736
colc CALL LSIFKORASK, PFINT)
0011 2it CALL GERAS{1c0)
3 0012 CALL GROPLY L 941,64G0)
i uo13 CALL GROPLY{® ¢,1,£430)
X 0014 CALL GROPLY{ 'YCUR RESPONSE VARIABLG NAMES WILL APPEAR BELOW ONE 4T
1 A TINEW® 61 ,£400)
vo1s CALL GROPLY('PRESS KEY 1 IF YOU WISM TO INCLUGE THE: VARIABLE OR KE
3 LY 2 1F%,59,£400) '
4 ouvle6 CALL GRDSLY(*YCU RISH TO CELETE THE VARIABLE.? (32,64900)
' voL7 CALL GADPLY L 41,6400}
3 oole 1K =0
! 0uls 25 1x=l1Kel i
3 0020 TESTEVNARDIK)
& T CALL GEDPLY{TEST 1496400}
i 0022 26 CALL GWAIY
S 023 IF (NoEQ. 2C)GE TG 203
g 0024 1F(N.ED.31)GC 10 210
gt 0025 1F(N,ECo1)GC TC 29
g (2é 16 (HetCe2) GO TC 35
e 0027 60 TC 26
M ou28 29 LUVIIKY=IK
. Lus PALUVITK) = IK
R 0u3o STRARLUIK) sVRAN(IK )
. 0031 IF (1Ko LTLNVELIGE TC 25
) 0032 IF U1K EQLNVELIGO TO 30 .
- 0032 35 CALL GEKSP(1)
! . U034 LUVl ik i=n
! G035 ENLUV( i) =Q
, . 0026 MENLIKR) 1LANK
037 IFCIRENLNYEHLIG T 30 .
on3e 1F (LK LTLHVRLIGE TC 25 '
Cu39 30 CALL GROPLY(? %41,0400)
€040 CALL GREPLYLY V41, CH00)
0041 CALL GIRDPLY{fThE ABOVE VARTABLES ARE Vit CNES YOU DECIDED TO ILGLY
JEEe Y o960 £420)
tu42 CALL GROPLY{'IF YCU AGREE, PRESS KEY 13 IF YCU WOULD LIKE TQ YRY
LAGATH %459, 6400) .
L0423 CALL GRUFLY{*PRESS KEY 2474129 C4D0)
G044 32 CALL GwAlT
(:045 [E(44FQe1ICE 16 SO
C04¢ IF(8.LSe2 L0 YC 20
0547 IF Wk de 315G 30 203
0048 1F N EC, 31IGC 10 210
0045 60 IC 32 '

s R




FORTRAN IV G LEVEL

0050
" 6051

cos2 ’

0053
0054
ouss
0056
0057
0058
605
0660
0061
0062
€063
0064
0065

1

153
152

150
203

raw

19 TRTTOTTUOELETETTTT T DATE " 712563

IF (LUVENYOL) o EQeO I THARINVBL) sVNAITINVEBL)
KVEL 1l iL=1 e

£0 150 [¢=lahVEL) ‘

IF CTRAN IQ) s hEoBLAAKIGO TO 150
£0 152 JA=1Q,NVBL1 . -
TNAMLJA) sTHAF(JA+L)
IFITHAM(1Q) s EQeBLANKIGO TO 153

CONT INUE

CALL GERASI160)
CALL GRRLSE
REYURN
GO TO 293
CALL GERAST(100)
CALL GRRUSE
sYop

ENC

.- wu . ~ e e

123

T 1372247147
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FURTRAN IV G LEVEL 1S RAINE DATE = 712953 13/24/717
vost SUBRCUTINE MALANG
t (002 COMMON N JCVLY o ITYPEQTTL LIS ) g UNAMILuU Y o bHHAMI ) o hLVE L2 I aNENL {20120
JLEVELC2012) o DA ACA pNRE QNG o JALLUY o N) oW o AVEL o N ALT g NCLa g MUL T
ZASUWJ.NLUV’gAhl'hH?'hT'(5l¢thLoﬁJlothNfrhulﬁﬂvlﬂiCl'IKLC£9|M&C3
JoNTRANELC) fTABNMLL ) o LUVILL )y MALUVL] +}
0003 COURLE PRECISILN USQVILSQUOSSLP e
€004 CIMERSICN SUEEL 012D o8 (1) o Clla ol 2)eUR(ladoM) (32120048 021012)
LeRE2412 LD L14)0C220220 ouRAL (L) oQAZL L) 000 C12000N2 (120 o0t (LR]
221 4SUBZEL24 0200 b U5 ) ot (55} BAPLLIL ok TUSH ) oGt S s M (D) s HALL OS]
BHSBLS5S) oxr (55) yCSSCP w2 Yo CUMCHL )
0005 NlsNIZ
000¢ NJ=n g2
06C? 4000 CACKSPACE AW2
0008 RLEACEANW2INN]
GOoCS RENING hn2
0010 KE ADINW?) [(SSCP
(117§ CQ 101 Ix=1,3 .
0012 TUL REZDINWZY SLR SUBSUL » U, SUB o SUF o SUB UL 4SS, SUB
0012 RE20{Nms) CUMCLUNMC
(014 KG 7 NVBSL
- . 0015 CO 3011 Kvli=s)eKC
cols CO 269 1TX=] ,AV] .
1 . 0017 2G99 KEMD (HNZ) N1ghJ oK SUB kb 4Ll pQyve
, oola BACKSPACE NW2
] . . GGls B 202 JG o= 1,lc .
' vuey KEILIGI=FTIIC)
0d21 CEILS6) = CELIG)
w022 CAYL I3 = Clys)
023 $BI(JG) = CBLJG)
0024 €O 3u2 Jk=l412 .
0o2s 302 SURLEJS i) = SLE(JGeIN)
. 0026 CO 301 NV2 = NV].KG
G021 KEAD (NW2) NI NJoKoSUBZWRELCE guotll .
0028 Cu 303 J6 = 1,412
002§ RE2(J5H) = #F(JC)
03 CE2(J5) = Ct (JG)
' €021 . " CA21JG) = ClJC)
uel2 QBZ(Js) = CBLIC)
0633 OO Ul UK = ), 02
0034 303 SUB2UJGJH) = SUB(JIGy It}
0035 G = DSSCPINV]IAVDY)
0036 CALL GENMEUD NN 9SURT W SUP2  RED o RIT)CHT2CF ¢ 9081 oGAZ OB 43529V,
3 . * IV T oNS g oA GHY J AL W S EZME STy M IF Y
i . €037 301 CONTINUE
. V03¢ REWINC NM2
C03¢ RLAD CHn2)0OLPC o TIUNC e DUAL o CUML o BUML ¢ DUME g UHPL 4 BUNE s DUMC ¢ CUML 0 UNC ¢
» LEUPC o CUME ¢ LUNC ¢ CUMC ¢ BUFC o GLRC o DUMC  JLRAL g ulI¥C
” 040 Cu 1Y 17s1,?
Q4 108 READCNN2) SUF o SLA o SUD o SUR o SUASUD o SUIp SUR 3 S LM LIS
042 Rx ) (A2} CUFCILUNMC
0C42 3011 CONTINGE
(044 AR & NV .
0C45 - ACA = AVAL
* 004¢ NRE = AVUHL '
. 047 ACrazAvIL
. (040 : CALL INSLCHE o€ [ oCRADY)

et S o

%ﬁy




APV IR AT TSI

¥ORTRAR IV G LEVEL

004S
00su
0051
0052
6053
(054
0055
0056
€057
0058
0055
0060
2061
0062
0063
0064
0065
0046
0067
0068
0065
Gu70
0071

- 0072

0373
0074
6075
vaTs
0o17
00T8
va1s
€000
008l
0oge2
0063
V084
0085
Uoes
00¢1
0083
00a8s
0090
0os1
00%2
0093
0044
vJ95
00%6
0067
€3%8
0099
01¢0
0101
G102
6102
Clu4

501

502

503

504

505

325
312

313

506

507

321

5u8

< 125

13724717

19 MAINB - OATE = 7]253

ALDE = CRAPCARA) R
NSTEPw1
IREC*IRECL~s
{F (HCUtIREC,45) «EQs O! co 10 1001
MRITE(NLY [REC1+2005) (TTL €203, 1Jn1415)
WRITE(N2'IREC2,2006)

NSTEP=2

IRECaIRECL-1

1F (MCDUIREC,45) <EQs O} GG TO 1001
WRITE(N1? IRECL,2003)"
WRITE (N2 [REC2,2003)
NSTEP=)

IRECEIRECY>]
IF(MCCUIRECS45) oEQe 0) GC TO-1001

HRITE(NLY IRECL,2007)

HRITEIN2Y IREC2+2008) FRANENE ) ¢ FNAM(NS )

CALL MRIR(EoNRAo1)

NSTEP=4

IREC=[RECL=1

IF (HODCIRECS45) oEQs 0) GO TO 1001

MRITE (ALY IRECL,2003)

WRITE (N2' IREC2,2003)

NSTEPaS

JAREC=IRECY-L .

1F (HOCCIREC, 45) oEQs 0} GO TO 1001 . .
WRITE{NIY IREC] 42009) .
WRITE(N2YIREC2,42003)

GALL URIR(CRAP,NRA,O)

CO 312 [=1,NRA .

Il = LYERM{I,1)

TFIECTINY 32143214325

CRAPUL) = SQRTLECIED)

CONT INUE

DO 313 1 = 1,ARA

.00 313 J=1.NRA

1J = LYERHLI +J)

RR{IJ) = ECLJ)I/ICRAPLLISCRAPLID)D

NSTEP=6 .
IREC=IRECI-} .

1F (RODLIRECI45) oEQs O) GO TO 1001

WRITE(N1Y IRECY,2003)

MRITE{N2? IREC2,2003)

NSTEP=7 .
IREC=IRECY-1

IF(HCDITREC,45) «EQs 0) GO TO 100t

MRITE(NI Y IRECL,2010)

MRITE{N2YIKEC2,2003)

CALL WRIRIRR ,NRA,1)

CONT INUE

NSTEPEO

IREC=IRECL~) .

TR (MCO(TREC,45} «ECe O) CC TO 1001

WRITE (N1 [RECL,2003)

WRITE(N2VIREC2,2003)

NS1EP=S

{RECRIRECL~1

. s e « -

......

v, ot g .swwﬁﬂ
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FORTRAN IV G LEVEL

0105 )
0106 509

0167. .

0108

0109

0110 -

0111

0112 1001
0113 -

0114

o115 .

0116 2001
U117 2062
o118 2003
olls 2005
0120 2006
ot21 2007
0122 © 2008
0123 2009
0124 2010
0125 . 201
Ut . 2012
0127

—- o e h S A———— o At R e e e o e

L 126

1s ) NAINS DATE = 71253 137247117

16 (MCDUIREC,45) ofQe 0} GO TO 1001 .
LRITE(NLTIRLCY 92011 JEAANLNTD

WRITE{N2¢IREC2,20121 FNARINSS

REWING NwW2

WRITE (NW2) HABeKAIHBoEoCRAPEFoHSBoNDF EoNDFI o ALDE W NI NI NDFSB
REHING N42

REYURN

WRITE{NL*IRECL 42001 IKOUNTY

WRITE(N2! IREC242002)KGUNT

KOUNT=KOUNT4L

GO TOU501450295034504950595064507:508,509)NSTEP
FORMATISSX s Y PAGE® ) 14, 0L 18X/}
FORMATISOX P PAGE g T4 'RY 91X/

FORMAT (80X}

FORMAT {1544, MULTIVARIA®,8X)

FORMAT{*TE ANALYSIS!,69X)

FORMAT(4UX ¢ MATRIX E AFTER ELIMINATION OF FA',8X)
FORMAT(CTORSI®9A49") AND (* A4y} ,58X)

FORYAT (4UX,d SYEPHISE LOG CETERMINANIS?,15X)
FURMAT (4UX)* CGRRELATIONS BASED CON E'»17x)
FORMAT (40X, ' SUBTOTALS (ALL EFFECTS) ',a4,* AND',8X)
FORMAT (A4 476X}

END
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FORTRAN IV G
0001

0002
0003

0004

0005
00C6
GGo?
Loce
¢o0s
0o10
Lol) .
oulz
0012
vots
Lo1s
Co1é
0011
(1130
CG1s
0620
0921
0022
un21

Ce -

GG24
€G2S
0g2¢
0027
0028
G029
0030,
0031
00132
o032
0v34
(k]
0036
0037
ouae
0039
LC4C
0041
0042
0043
CO04n
0045
004¢

LEVEL

[alal<Xx

16 ”GENNE ' DATE = 71253

127

13724717

SUBROUTINE G‘NMf(D.NNlp V0L o SUB2 ¢ NELyRE2¢CED 9Ci:290AL ¢QA2,QB1 +OBZ

LRV 1SNV 24N oNS o Eo AP HI S HABYHSBINOFSBNDFED

GENERATES THE ELEMGNYS OF SUM OF SQUARES AMD PRODUCTS
HATRICES FUR ERNGR (&) AND EFFECTS OR HYPOUTHESES (H)

COUBLY: PRECTSTON SSUBeSPR9S»ToDONETHD

CUMMGN oy TUVLY ¢ ITYSEWTTLALIS o VNAMCLO) o FNANL2) aNLVLIZ ) ¢ NENDI2 4120

TLEVEL(2,12) (ARASNCANARD(NCEyJABTA) oNL o N2y NVBL,AFACT NGI2,M4UL T,

2NHSUBS»IILUV KUY M2 ) HT o E SEQe NI Ly MIT o KOUNT 4D IAG, IRECL o IREC2,y IHLC3
TU I GNCRANLLION fTAANELOYLUV(LO, XNLUV(1O)

2

1

6

CIMERSIUN  SULBIL12912),5UB20120102)RETEL) JREZ(L)CELLL)CER(L),
1 QRIELY 62201 0,Q0281),CR2011,&(1) HALLY, HB(l)oHAB(lluHSB!l)'

2 RELZ) oKD CL2) oNNLLL2,12),NIDCT(L2)
NG » U

SSUB = 0,00

SUNA=(Y,

SUKR=1),

NR = NLVL(ND)

He = NLVLING)

NDFSE = ~1

PR = 0. 00

CO 1 1 = 14AR

ULl J = 1,AC

S v 0.0C

T = Q.00

€ = SUBltl )

T = SUB2(TWJY

LN = U000

ON=NRL(T 4 )

LEARNL(T30)0142,2

SUMA = SUNs 45LBLIT,J)

SUMR w SUMR 4 SUR2(T 4 )
AGANGHANT ([ o)

LSPRARSPRESGYT/ON

HOFSB = ADFSE ¢ )

COKYINYE
FY = 0,00
ET30-SPR
S = CeDC
LN = 0,00
S = SUMA
T s 000 .
T = SURH

CHN = NG

SSUR=SPR-SeT /0N

00 6 1 = 1,NR

NICOT(IY = O

RU1) = Qo

RBIT) = 0o

DO 6 J = 1,NC

MOOTEI) =NIDCTCT I eNNT (L J)

RE1) = REL) 4 SUAL(L,J)

RECD) = PRUT) & SUN2(ied)

SRLU = C,

00 7 1 = 1,NR
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FORTRAN IV G LEVEL

0047
"0048
0C49
00590
0051
0052
053
0054
0055
0056
0057
0058
€059
0060
0061
0062
0VE&3

G0¢s

e Pt e e e e

19 GENKE -
A4 = NIDCYCD)

SRU = SRU ¢ RLID¥RDITIZAN

SRA v QO : .
CO b i = L NR

SRA = SRA + REIC1)%0a2(1)
SCA = 0. ,

€0 9 3 = 1,NC

SCA = SCA ¢ CE1(J) = QOB2{J)
SINT = SPR - SPU - SCA

1Jd = LYERM{NVL1,NV2) -
E{1d) = EY

HA(1JY = SRA

FO{IJI = SCA

HAR(IJ) = SIANY

HSRLIJY & Ssuy

NOFE = NG ~ WOFSD ~ 1
RETURN

END

.

DATE ~ 71253

.

b e e e gy s i ¥ o v
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v e e e

FORTRAR IV G LEVEL

oo}

G002

0003
0004
00C5
0006
CoG7
0oce
0009
[ X4
(011
Q012
uol3
4L1l4
0015
001¢
€017
0018
0019
0u20
uo21
0022
0023
0024
vv2¢
0026
6027
0028
0025
0030
0031
0032
G033
€034
V035
003¢
G037
0038
¢03s
¢040
c04l
G042
0043
0044
0045
004t
G047
0048
0048
00scC
G051
ons2
0053

. 129

19 RAINE ~ 7 DATE = T1253 13724717

SUBROUTILE MAINE

COMMLN Ny TUVLY o[ TYPE, 7TL(15).VNAHI10’.FNAH(Z)pNLVL(Z)'NEND(ZgIZ)'
LLEVELIZ2912) o DR A, RCA G NRB, HTOSIASIB) N1 N2 NVBL AFACTyNG12,MULT,
2NSHDS e RLUV o WHT K2y NT TSEQe N1Z o NJIZ o KOUNT oNDIAG, IRECT, IRECD, IRECS
FHIRANLIGY $THANI10) 4 LUV JO Y HNLUVIID) .

DIPENSTON HAE(S5)sHALSO )4 1iBIS55) +CRAP (L1L) o EI(58)4ELS5),HSD{55)
READINW2) HAB  HAJHB o€ JCRAP EL HSUWNDFEWNDFL ¢ ALDE ¢ NI oM JyNDFSB
REWIND AW2

CALL TCHATUHSBECRAPYET¢NCFEINDFSBoALLENToNY)

. NOFL = NOFSB = NLYLINI? = KLVLINJ) + 2

502

50

51

501
504

52

53

503
506

54

55

505

605

1F{HCFT) 501,501,502
KSTEP=L

IRECEIRECL]

*IF {MCDLEREC,45) oEQe 0) GO TO 1001
WRITE(NIVIRECL,2003) .

WRITE(N2' [REC2,2003)

KSTEPr2 -

IRECAIRECI-1

IF (KGD(IREC,45) «EQe 0) €O TO 1001
WRITECNLIVIRECE y2 5)FNANINT ) (FNANINS)

WRITE(N2Y IREC2,2003)

CALL TEMAT(HEB € JCRAPSET JADFENOF 14 ALDE NIy NI}
KOFL = WLVLING) = )

IFINDFT) 50345034504

NSTEPs3 -

IRFCEIRFCL-1

IF (MCCLIREC,45) ofCe O} GC ¥O 1001
WRITEINLYIRECL,2003)

KR ITECN2 IREC2,42003)

NSTEP=4

IREC=IRECL-1

IF(MOCTiREC45) JEQe O) GO TO 1001
WRITEINTETRECY o 2TIFEIRMINT)

WRITE (N2? 1R1:C2,2003)

CTALL TEMAT(HA, €4 CRAP ¢ BTy NOFEGNDFT 4 ALDE (14 NJ)
MFL = JLVCind) = L
LF HOET) 5C545C5,506
NS TEP=5
IREC=IRELL~1

IF INCO(IREC 451 <EQs O) GO TO 1001
KRITE(NIVIRECD,2033)

KR ITE(N2? IREC2,26G03)

NS1EP=6

IREC=IRECL-)

IF (HOD{ [REC,45) #EQs 0) GO TO 1001
NRITELNLY IRECY  2T)FHANING)

MUITE(N2' IREC2,420603)

CALL TEMAT (HE,E (CKAP ; E1, NOFE¢NOF 1, ALOE (N1 (NJ)
15F0 = 17

BRITECNN2) NSUGY

RESING AW2

NSTEP=7

1GCE A IRECL =D

IF (MOC(1REC,45) #EGe 0) GO YO 1001

MUETE(NL® IRECL,2003)

WRITE (N2 IREC2,42003)

e e pomcnd®

H
'

o
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0054
G055
0056
Cu5%
Gos¢e
0059
(.14
L6l
0062
Lo63
0064
00es
tubé
[AV.N)
ugese
069
[ 1Y
0071
00712
tc1
V314
G5
voTe
0017
0078

0079
- 4080

008l
uga2
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15 MATHE T DATE = 71253 13/24/117
60 TG £05 =t ’ y
FRCUNSKOUNT=2

LRITE(H 1Y IRECY2004IKHQUN’
WRITE (1LY ERECY,2023)
WRITE(NL1* [RECL,2005)

WRITE(NLYIRECL,20000
HWRITE(RLI*IRECL 2007}
CO 601 lJ=1,28
601 WRITE(N1'IREC1,2003),
. 0O 662 [J=1l,43
602 WRITVE{N2*IREC2,2003)
ITEMP=NVEL \
Nvet=NLUY .
NLUV=1TEMP i .
RETURN
1001 WRITVE(NIC{REC1,2GOIKOUNT
WRITE(N2YIRCC252002)K0UNT
KOUNI=KOUNT+1
GO TO (56,51:52¢53¢54+155¢56) yNSTEP
2001 FORMAT (55X o8 FAGEY g f45°L" 016X/}
2002 FORMATILEX,PFAGE 414, R 416X/}
2003 FOKRMAT (buX}
25  FOSHATIGUX ¢ INTERACTION ®yé,* * *4A4,1TX)
27  FOAMAT(49IXyA4et EFFECTS® 419X)
2004 FORMAT(®PAGE®,13,* WAS THE LAST PAGE GF YOUR MULTIVARLATE RESULTS,
14, 25X) L
2005 FORMAT( *YGU NOW HAVE THE FOLLOWING OPTIONS: 'y 45X}
2006 FORMAT(SPRESS KEY & TC PREFORM ANOTHRER MULT IVAKTATE ANALYSIS?,
125X) .
2007 FOBMAT{® KEY 31 TC TERMINATE®,53X)}
END

N
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FORTRAN IV G LEVEL 19 T TEBAT DATE e 71253 13724737
0001 . SUAROUTENE VEMST(H € oCRAPEL yHOFE ftiDFi ALDE ¢ M1 o1 3

c .

[ COKTRALS THE MULTIVARIAYE. AUALYSIS (LILEL IHOOC-KATIO,

c URIDH-LHTERSECTION e AND CISCRIHIMANT ANALYSIS)

c

€02 COMAON NeIGVLY oi TYPS TTL RS E»VNANIL0) o FNARIZ Y4 HLVLIZ ), REND(24120),
LLEVELE2)Y2) s NRAGYRCAMID (CBo JABIS) oN1 4 N2y NVRL ¢ AFACT ¢ NG12,MULT,
ENSUBJS HLUY g UL otif2e NT o ISEQeRT2oHIZ  ROUNT JHDTAG, IREC L, IRECZ4IRICS
3oNTRANTIO) o TNAK{IG) LUV IL) s UNLUV{ L)

0003 T DIMENSION 111D gE{L}oURAPALIGEI(L) o TLL00),UI10,10) 4 SYRISS),PE (30),
LHX 557 +0IS (503 RCE5¢30)

6034 KRA = Vil

0005 NCH =~ LAFR

0006 RR3 = NRA

‘00067 NCB = NRA

0008 NRG = NLVL (NI}

0005 NCOL = NLVLIKJ)

0v10 1F¢=1

tot1 B = FNAN{NJ]

0012 IMX = (NRASEARA®1})/2

0013 00 44 I = 1418X

014 1 =1

6015 IF (HUI))43,444443

volé 44  CONTINUE

0017, GO T0 45 '

0018 43 CALL TRI{HsT,.CRAP)

oils TEANCR=11404 40,41

o020 41 NCT = NCB

6021 NCB = NRA

ou22 00 1 t=1,00%

0n23 1 W1 = BUSY4ECT)

v024 CALL INSLD tH (HIX, CRAP)

002¢ ALDH = CRAPINRA)

0026 AN = NDFE

0027 “AH = AP+ 0eSRFLOAT (NDFF~NVGL-1)

0028 CF = NOFUSKRA

002s XST = ~{ALCE-ALOHI®AN .

0030 1FGn}

. 0031 NSTED=1

0032 IREC=IRECI-1 )

09313 1F (SCHIIREG,45) JEQ. 0) GD 7O 1001

V034 3001 WRIVE(NL'IRECL,2003)

0035 WRITEEN2YIREC2,2003)

0036 NSTEP=2

6037 IREC=1RECY-1

0038 IF (MODLIRFC445) oEQ. O) GO TO 1001

0039 3002 WRITE(NI'IRECL,2010)%ST

CO4D WRITEIN2'IREC?,2011)DF

0041 PR = CHIXIXSTTF)

0042 FCX = (FLOAT {NOFH)Y®%2 4 FLOAT (NRA®®2) - 5,

0043 DEL = DFOFLY

0044 DEL w OLL/{484CAMS92)

0045 0G = DF + 4.

0046 PS = CHIXIXST,U6)

U047 PL =« PR +(PS~-PRICOEL

0048 . IFIPZ - 140) 310,310,311
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'FORTRAN IV G LEVEL 19 TEMAT
0049 . 310 PR = P2 i
! 0use 311 IF(PR ~ 1,01 312.313,313 )
i 0051 313 PR o= 1,0 , N
i 0052 312 PR = le=PR 1
0053 NSYEP=3 ]
{0054 IRECRIRECL~1
, 0655 1F (MOD(IREC,45) oEQ. O} GO TG l001
0056 3903 KRITE(HL*IRECL,2012)PR
0057 BRITE(N2? [REC2,2003)
. G058 N3TEP=4
0059 IREC=IRECL~L
0060 IE{HODCIREC,45) «EQe 0} GO 7O 1001
. 0061 3004 VRITE{NLYIRECY 2003}
. . 0062 ) NRITECNZ'IRECZ;%OD3)
0063 ' NSTEP=5
0064 | IREC=IRECI=1
boss IF (HOCLIREC,45) oFQe 0) GO TO 1001
0066 3005 RRITE(NI'IRECLy2013)
©067 HRITE{N2Y IREC2,2003)
0068 CALL HRIR(K,HRAyD
0069 . 212 DO 161 I=lyivel
- 0070 IT = LYERILELI) :
0atl IF(H(I‘)) 171,171,315 !
- 0072 . 315 0IStI}le SCATIMULIY) .
) 0073 161  CONTIHUE
\ 0074 00 162 =1 .0V8L
0015 DO 162 Jd=1,RvDL
0076 ‘ . 14 = LIERN(L4d)
0077 162 SYRIIJ) = u(iJ:/(oxsclsthS(J»)
0078 NSTEPnG
) 0079 IREC=IRECL-1
R 0080 IE(MOULIRECS45) «EQe O) GG TO 1001
% 0081 4006 WRITE(NYYIRECL,2003)
tE - on2 WRITE (N2¢ [REC2 20630
L 0003 L NSTEP=T
i 0064 1REC=IRECL-1
i 0085 JIF{MUDLIREC,45) «EQe O} GG TO 1001
1 . 0086 3007 WRITE(NLY IRVEL142014)
4 \ 0087 WRITELN2Y IREC242C03)
118 \ 0068 CALL HRIR(SYR,NVDBLL)
;_l 0089 171  CONTINBE
; ] 0050 © GO TG £213,96)41FG |
¥ . 0091 213 00 3 J 5 14NCT
9. 0092 T U0 3 I = 1,NhRA
3& 0052 - Ul1,J) = 0.
L% 0094 , 00,3 K u, I'NR‘A
%= 00$5 . 1K 2 LTERKCL k)
3 0096 KJ = (J=1)¢NRA ¢ X
1 cce? 3 UlLed) = ULT ) ¢ HXEIRIATIKI)
1» 6996 DO 4 J = 14NCT .
Ep - 0099 E0 4 [ & L4d
11 010¢ 1d = LYEQK{T 4J)
kR G101 SYPLLJ) = Do
3: 0102 £O 4 K=l NRA
. 0103 KE = (I1=1}SNRA ¢
4 0104 4 SYH([J) = SYN(1J) o RUSSMLRY)
3
-3 .

—
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FORTRA% {V)6 LEVEL 19 © TEMAY . OATE » 71253 13/26/17
: 0105 . 87 6% J=l.HCY ™
G106, 00 60 {=1,d
ole7 . Ti . LTLRHCD edd C \
0106 | HX(LS) = Oa )
0109 ; 60 60 K=1,NCT . . i
o110 ! 1K = LTERI(T oK)
¢l Kd = LTERM(X,d)
G112 80  HX{IJ) = HX{IJMSYR{IKI*SYHIKJ)
o113 CALL FACELHX PELHCT) .
0114 RCAN = O, .
ol1f < DO U I = 14ACT : \
c116 10 RCAS = RCAN ¢ PE(1Iw92-
Q17 GO 11 = §,5C7 : \
o116 \11 PE(I) = PE(I)/SQRT (RCAN) .
o115 | RCAY = SCRY{KCLN) :
0120 IF (HRA=MOFF112,13013
o121 12 NS a NRA
0122 G0 10 14
0123 13 NS = NDFI \
\ 0124 L4 AR = NDFH - ARA - . :
012s . AH = (ABS {AB)-1a)/26 '
' 0126 . AN * NCFE-LRA-1
0127 Al = AN/2e \
0128 NSYEPsE
0128 IRESa[RECL-1 | i . .
0130 IFINBDUIREC45) oEQe O) GO YO 1001 ) !
0131 3608 VRITCENI' IRECY,2G531
0132 WRITE EN2' IREC2,2003)
0133 NSTEPaS
0114 IRCC=TRECY =1 '
0135 IF (HGD(TREC ¢45) o£Qe 0) GO TG 1001
0136 3009 WRITE{NL® [RECY,2015) :
6137 WRITE{N2¢ IREC2,20161RCAN
0138 HSTEP<10
0139 L IRECETRECT =)
0140 IF(NOGL [REC;45) EQs O) GO TO 1001
0141 3010 HRITE(RI'IRECT(ZO1TINS AN AN  +
0142 WRITE (N2 [REC2,2003)
0143 DO 16 1 = LoKRA \
0l44 < Cystty = 0, t ‘
0145 £0 16 4 = 14pCT ' '
0146 16 0ISLEY = OISTIY + ULI,JISPELY) \
0147 52 NSTEP=1l ,
0148 IREC*IRECY-1 .
0149 ) IF (HOD(IREC,45) oEQe O) GO YO 1001 :
01506 3011 WRITE(NLI® {RECL,2003) \
. 0151 \ WRITE{N2*IREC2,2003)
0152 NSTEP=12 :
\ 013 . IREC=LRECY~), .
01%4 16 AOULTREC 45 ) «3Qu 61 6O YO 1601
0115 3012 WRITE(NLY IRECT,2028) . !
0156 WRITEN2 T [REC2, 20030
‘ 0lE7 CALL WRIRIDIS LT AL0) \
o15¢e TO 18 § > 1,M4. !
0159 ROISEI) = 0.
0160 00 18 J = LyMA
i
. ! .
\ \ \
| i } .
\
- 1
!
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TFORTRAN IV 6 LEVEL

0141
01¢2
0163
016%
0165
0166
0167
0168
G169
0170
0171
0172
01173
0174
0118
C176
L1
0178
0179
018v
0181
0182
0183
0184
0185
01¢€6
01€7
culee
¢18s
(190
0151
G192
0193
G164
019§
6196
0197
0198
0199
(2606
.u201
0202
0203
G204
4205
206
0207
0208
G209
0210
oz11
ca212
0212
0214
021¢
az2l6

——— g e it e, e e - - e

18

19

20

19 "YEMAY DATE = T1z53
13 = LYERM(I (J)

ROISEI) = E(TJ)DISCJI+ROEIS(T

CON = 0o ‘

€0 19 J = 1,0RA

CON « CON + ROISCJI®OISCS) -
£O 20 I = L,0MRA

Il = LTERM([,1)

RDISCI) = RDISUE}/SQRT (CON®E(T]))
NSTEP=13

IREC={RECL-1

IF (MOC(IREC 45} 4EQe O) GO TO 1001

3013 URITECNICIRECY 2003}

JHRITE (N2 IAEC2,2003)

NSIFP=14

IREC=TRECL-1

IF(HOC(IREC,45) «EQe 0} GC TO 1001

3014 WRITEINL'IRECLE,2019)

s

WRITEINZYIRECZ,2003)

CALL WRIRIRCIS1hRA4D)

GO TO 99 N
NSTEP=15

IREC=IRECL~]

IF (MOD(EREC,45) «CQa 0) GO TO 1001

3015 WRITE(NI*IRECL,2003)

MRITEIN2'IREC2,2003)

NSTER=16

IREC={RFCY~1

IF(MOC(TRECy45) «EQe O) GO TO lV0L

3016 WRITE(NIYIRECL,2020)

40

50

51

RRITE(N2IREC2,2003)

GO TO (99+210),IFG

GO TD 59

CO 50 [ = }oNRA

DIS{I) = 0,
D0 50 J = 14hRA

IJ = LTERNET 0 D)

DISIL) = GHLLIPRT(J)4DISLT)
F = Qs

£O 51 I = 1yMRA

F = r4plSL)*T(1)

OFM = NRA

CFN = NOFE-NRA+]

F = F#CFN/CFM

[FG=2

NSTEP=1T?

IRFC=IRECL~]

TR LHER(IRCCy45) oEQs O} GG YO 1001

3017 NRITLINIVIRECL,2003)

WRITEAN2Y IREC2«Z003)

N51Eral8 )

IRECHIRCCL-L )
IF(MGLLIRLC,a5) &EQe Q) GG TO 1001

3018 WRITHINLYIRECL,2021) FoOFtie DFN

WRITEAN2YIRECZ42003)
GO TC 52

210 DO 211 I=1,1KX

134
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FORTRAM Iv G GEVEL 19 ‘ TEMAT OATE = 71253 13/724/17
0217 211 HIL)=HIT)+EL 1) T
0218 G0 YO, 212 oL
0219 99  RETURN : Tt : )
0220 1001 HRITE(NI'lRECl.ZOOl)KOUNt
0221 WRITE(N2'IREC2,2002 }KOUNT . .
0222 KOUNT=KOUNT+1
0223 GO TO(3001,3002,3003¢3004,300543006¢30073008,200993010(,3011,3012,
13013,3014,3015,3016,3017,3018) /NSTEP
0224 2001 FORMAT (55K, *PAGE® o 14 LY o16X/)
0225 2002 FOPMAT (55X s * PAGE® ) 149 R? 416X/}
226 2003 FORMAT {80X)
0227 2010 FORMAT (*LIKELTHOOD RATIO TEST STATISTIC, CHI-SQUARE = ')El4e4s! i
1THY 15X)
0228 2011 FORMAT{F1Ue0,' DoFe?¢65X)
0229 2012 FOFMAT (30X, *SIGHIFICANT AT LEVEL *yE1343,16X)
0230 2013 FORMAT (4UXo*MATRIX H4E®,30X)
0231 2014 FORMAT (40X* CORRELATIONS BASED ON H#E',15X)
0232 2015 FORMAT{'STANCAROIZED ROY STATISTIC OR SQUARE CF A CANUNICAL CORREL
1ATION = 9,13X)
u233 2016 FORMAT(EL6e6964X)
0234 2017 FORMAT (10X, READ HECK CHARTS WITH S = %,13,0 H = ',F8,1,* N = *,F6
lel415%)
6235 2018 FORMAT{20Xs* WEIGHT OF OISCRIMINANT FUNCTION®,26X)
0236 2019 FORMAT{7X,*CORRELAYIONS BETWEEN oxscaxanAur FUNTION AND ORIGINAL
L1VART ABLES® 48X}
0237 2020 FORMAT(20X+*DEGENERATE CASE ALL IFELFMFNTS ZERQY 24X )
G238 2021 FORMAT('TEST STATISTIC F = ¢yF1044)" WITH *4F4000" AND *)F6ety? D,
1Fe?,25X)
0239 ENC

g Y

A s
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FORTRAM 1V G CEVEL 19 B { ] DATE = 71253 137247117
. . 0001 . SUBROUTINE-  TRI(A,T,0)
[} .
¢ TR1 ROUTINE o "YTHE UPPER HALF OF A SYMMETRIC GRAMIAN MATRIX
c 1S STURED AS A ONE DIMENSIONAL VGCYOR IN PACKED FORM Allel),
. (4 ACLo2) ohl202)eAlL103)9A0243)0A0343), ETCe NRA AND NCA (FIRST
G TWO COMMCNS) MUST BE SEY EQUAL YU THE ORDER OF THE MATRIX.
¢ D IS A WORKING FIELD, AND SHOULD HE DIMENSIGAED ONE -LARGER
¢ THAN NRA AT THE END, NARD=NKA, BUT NC3 [S REPLACED BY [HE
c RANK OF THE MAYRIX A o THE MATRIX T o PACKEC IN ORDER T(lel},
1 [ TC2010) oT(3 01l v0ee s TENRA)E) 9T{192)v000s TINRAI2)goae s TINRAJNRE ),
c IS A YRIANGULAR MATRIX T SUCH THAT T#TY = A o IF THE CALLING
c PROGRAM WISHES TO USE T AS A DUUBLE SUBSCRIPTED FIELD, THE
c CYMENSIGN CF THE FIRST ARGUMENT MUST € Q U A L NRA o [F THIS
¢ IS INCONVENIENT, SINGLE-DIKENSION 1 IN THE SAME WAY AS A, THEN
c UNPACK T IATD A DOUBLE SUBSGRIPTED TU BY CALCULATING 1J =
() (J=11®NRA ¢ [ o THEN YULI,d) = TUID)
' . c
1 0602 COMMON Ny 1OVLY JTTYPE, TTLE15) (VNAKILY) o FNAM{2 1o NLVLE2 ) NEND(2,5122),
] LLEVEL(2412) ¢ NRAyNCA yNRByNCBy JAB(B) 4NLyR2NVBL ¢NFACT,NG124HULT.
1 SNECBUYNLUY o AWL g NW2 o NT o ISEC HIZ NJZyKOUNT yNDIAG EREC L) IRECZ, IRECS
§ . ‘ 3N /RAN(LO) s TNAN(LO) 4 LUVE 10} 4 MNLUV{ JU)
£ 0002 DIMENSION  A(1),T(1),0(1)
3 , 0004 NRE = NRA
; ‘0008 NCB = NRA
t6Ce 00 ST7 §=14NRA
; . : 0007 1 =1 '
] 0aca CALL SLITO(O)
] 060§ 00 577 J=1,NRA
] : 0010 J=J
; uwll 14A 3 {(Je(4=21 /2 ¢ |
A N1z WP = ptlaal
4 o3 M= I-1
] . L0l4 400 1f(IM) 5605669575
3 618 8§75 DO 574 K=1,1¥
3 0016 .- K=K
3 uol? KIA = (K-1)%NRS + |
J 6018 KJA = KIA ¢ J ~ |
6019 T4 SUM = SUM = TIKIAI®T(KJA)
3 0020 566 [F(J-1} 565,585,573
¢ 0021 585 lF(A(lJA)l 512+5724576
022 576 DI([} = e
6u23 Q = A(lJAl
0024 401 [E(SUM/QD ¢ S.E=4) 572,570,570
0625 570 IF(SUM/Q0 ~ 5.E-5) 590,590,661
0026 661 IF(1=NCA) S73,573,590
0027 572 WRITE(NL'IREC],6%0)
©028 WRITEIN2YIREC2,2003)
0029 650 FORMAT(40X,* PATRIX IS NOT GRAMIAN®,19X)
€030 2003 FORMAT{B0X)
VU3l 60 TO 607
0632 590 CALL SLITU(L)
, 0033 oll1) = 0.
0034 573 1J = (I~1)¢NRB ¢ J
;0035 CALL SLITOT(1,JLL)
0036 IFLJLL) 5664565591

0037 569 TU1J) = SUR/SQRY (O(I))
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;A N
2 FCRTRAN IV G BEVEL 19 " 1.3 - © ' DATE = 71253 1372801
1 0038’ . o Y0 577 : S
A 0039 591 CALL SLITOLL) _
& 0040 ©  ° 402 " 1FiABS lsuw/col - 8o E~5) 5592159240662 ’
; - 0041 662 IF (1-KCA) 57E,9720552 .
] © o Qu42 592 Tild) = 0. .
3 0043 577 CONTINUE
: CG44 IF (HRB=1) 601,601,630
L045 630 CO 600 1s24MRB . . X !
604€ : I=t )
G047 ... €O 600 J=24¢
GO4E d=d
0049 14C = (I-1)}SNRB & J = 1 :
4050 600 1(1JCI=0¢ i
. 60S1 601 CONTINUE
0052 £0 6U2 I=1,NCB
0053 =1 . ‘
0054 £O 603 J=L4NRB
005¢ J=d
0056 1JC = (1-11%NR8 & §
0057 [FATC(IJNI) 6C246C44602
vose 604 1F (J=NRB) 603¢€05+605
065§ 603 COATINUE
€060 605 NCB = RCB-1
0061 403 I1F(1-NCB-1) &06,€10,610
0062 666 0D 6(8 K=l ,NCB
0063 00 608 L=1,NRB
C0€4 [JE = KENRB ¢ L
‘ _ 0065 13 = IJE = ARB
. ‘ 066 608 TUIJF) = T(IYED
y 0067 60 T8 601
} 0068 602 CONT INUE
0069 610 GO TO 607
0017¢ 607 RETURN
0071 ENC
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FORTRAN 1V G LEVEL 19 CHIX - DATE = 7125% 13/724/17
0601 FUNCTION CHIXiX,OR) ot s
4 .
g CHI-SQUARE ‘P FROMX = 7 T
' 0002 CHIXaGARX(X/ 20 +DF /26 )
0003 RETURN
0004 EHO




B eec e LT ST
oty ot Gm, oL ¥ o NS

Gl e,

FORTRAR IV G LEVEL
. 0001

0002
0003
0004
€005
6306
0007
0008
0009
0010
voll
0612
©013
0014
0015
001¢
oLt
0018
o019
Qo020
. 002t
(022
0023
Ga24
0025
0026
0421
vo2s
0025
0030
0031
0032
0033
0034
0635
Q036
0037
co3e
QU3¢
0040

(2 X2 ¥4

16
11

12

28
13
10
27

21
26

18
25

99

e e o ey ey

19 T GAMX
FUNCTEON GANK(X,DE}

“* INCOMPLETE CAMA DISTRIBUTION, FORMARD, P FROM X

YsX

OF=0E _ N
SUMs0,

IF(DF-2004 120421421

IF(X)1ols2 T

GAVMX=0e ¢

" GO TO $9

IF(OF) 34304

GABX = Yo °

G0 Y0 S9 .
At = OF .
E = Al ¥ ALOGLY) -V ~ELGGM AT+ 14)
TF(F¢804110,10,11

FGEXP (F) )

FR = FG

SUr = SUP + FG

FG=FG*Y/{Al¢]la)

Al = A‘ + 1l

tFLAI~2006)2E428425
[E(FG-FHIL13y1Ael4
TF(A1-2006)12012425

FH = FC

[E(FG/SUM - 14E-8315,15,12

Al = Altle

IF(AI=200427927425
FxF+ALCGL(Y/AL)

GO TC 16

CH=9 o ¢DF

.

DATE = 71253

.

YN = ((V/DF)#%0,33333333~1,41/DH)*SQRT { DH)

UNP) XuYGRHX{ YN

<GANXUNNIXASUM

GO Y0 69

GAHX = SUM

60 10 99

CH = 9e%Al

CF = Al .
GO0 YO 26 .
RETURN

END
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coot

0002
ouo3
0004
0oos
0006
i ' 00c?
00C8
0009
00160
001l
0012
oo13

Col4
co15
Gcle
0017
oota
uotrs
ou2¢

€021
0022
0023
v . 0024

FPNT TR R TN
b
-

AR

FORTRAR IV G LEVEL

[
c
o

99

B T TP ———— |
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19 © YORMX' © DAYE = 71253 13/24/17
FUNCTION YORMX(X)
NORWAL DISYTAIBUTION, ARGUMENT X RESULT P

YaXx -
IF(X+13¢)10142

YORMXx0

GO0 TO 99 .

JFE(X=Te)303s4

YOHMX = 1,

° 60 70 99

Gx1s12383TS1THEXP (~Y$Y/2,)

IaG/2,82842712°

XA = ABS (Y}

{FIXA=2,5)159696

Un Lo/{XAt e/ {XAE2e /LKA EXASLe/(XA454 /7 IXAYEL/INAST o/ (XA#BL/ (XA
149/ {XA+106/ (XAt 11/ (XA®L2./7XA)DDD)DIDDD)

IFLY)T748,8

YORKX = Us? .
60 10 99 .
YORMX= ]o~U*Y T )

GO TO 99

ET = 1441421356/ €144242135640.3275911%XA )

U = GFLIl1Ge949CE4O0TIET=1,28782245)*ET+1425969513)%ET-0425212

1866)%ET+U.225836546)%ET ¢ 0.5

=1,

GO 1O 11U
RE TURN
ENC
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FORTRAN IV G BEVEL
. 0001

0002
0003
G0a4
000% 1
o006

0007 2 .
0908 3
0005

0010

0011 4

0012 9P
0013 .

BRRADEn ¥

e e s O

(mhchalingesi. b o3

e vt ok bR

o : 141

OATE = 71253 13/24/17

19 " ELGGK
FUNCTION ELGGNIX)

"* LAG OF GAMNA FUNCYICN™ FOK ' ARGUMENTS .GREATER THAN ‘ZERC

vax Co : .
TERM=1,0

IFIX 14142
ELGGH = Q.

GO0 YO 499
IFlY~10e)3y344
TERH=TERNsY
Y=Y¢ly

60 Y0 2°
ELOGM3(Y=DoSISALOGIY)-Y&1a/{122Y)~14/{360e#Y*%3})4]),/(1260s

19Y385}-1,/(1¢80,%Y%%7)40,91893853-AL0G(TERM)
RETURN .
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FCRTRAA IV G LEVEL 19 FACE DATE = 71253 12/26757
0001 SUBROUTINE FACECRJFE 4NRR)
c
3 COTAINS THE LARGEST ROOT ANO ASSOCIATEED EIGENVECTUR OF
. % A SYMETRIC MATRIX
0002 DIBERS ION RL12751 1 FL50) ¢ FLESO ) (NTAG (501, FE(SURTR(50)
0002 D LG PRECISICN ONDySUMA, SUB,FJyFED/R1JD,FEL
0604 NREF 210
0005 1TEC = 600/MAR
* LOCE 80 £G 79 1=1,NRR
0001 65 NTAG(1)=0
0008 NCCUD
0009 OC 100-J=1,NRR
ov10 FLd)*ue0
0011 00 101 1=1,MR
v012 1 JA= LTERM(T ¢ J)
o013 ) {E(1-J1105,1€1,105
uoL4 105 FLJI2ELI) o RETIAY
0018 101 CONTINUE
051¢ 100 FlJiz =F(J}/2:0
17 s 169 CO 110 [=1,NFR °
vs18 [FINTAGLIN) 111,112,111
0019 111 FLETYa=FLT)
| ce20 6C 10 110
0021 112 EL(1)=FLT)
; . 0022 110 CONTINUE
0023 £O 120 Iz1,NRR
0424 1FIFL(111120,1200121
025 120 CCATINUE
0026 G0 1O 159
0021 121 1F (NCOU-2*NRR) 122,122,198
. ©a28 122 JA=l ;
0U2¢ GO 123 J=24NRR
0030 LFLELILI-FL{J)) 12441234123
01131 124+ FLLI=FLLI)
0012 Jasl
va12 123 CONTINUE
0034 IFINTAGLJA)) 12541269125
. 0035 126 NTAG(JA)=)
003¢ 6C 10 13y
0037 125 NTAGLJA)=0
0038 120 NCCU=NCOU+1
L0039 0C 131 I»LeMRR
0040 o LF(1=JAI132,131,132
vosl 132 1Je=LTERM{T¢JR)
0042 CT RN sRLIYeRUTIED
0043 133 CGMTINUE
044 60 T0 109
004Ss 195 DO 200 1=l NRR
C 004t 260 Fl1i==2e¢FL1)
0041 €O 211 l=1(NRR
o4t 11 » LYERN(L,1)
0043 211 FECL) » FUID # SIGN IRUITY,ELID
G050 SUPRtLY
0o51 00 222 J=1NKR
0052 222 SUPaSUMEABS (FECJ))
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FORTRAN IV G LEVEL 1§ " " FACE ”
- 0053 00 223 K=1,NAR

0054 223 FE(K)sFE(X)/SQRT{SUN)

0055 NITE=0, : .

0056 ONC = 1,00

0057 303 00 304 [=1,NRR

0058 SUMA=0.000

0055 SUMB®04000

0060 00 305 J=1,NRR L
0061 306 FJ=0,000

C0é: FJ = FELY)

0063 FEJ=0.000 .
Lo64 FEJEFELY)

G04s 1JD=LTERN(T  J) )
0046 R{JD=040C0 . ’
00¢7 RIJD=R{140) :
6068 ° SUMA=SUMA+R [ JD*F §

L069 SUK3=SUMB+FE JOF )

0070 305 CONTINUE .

0Tl FLOT)=FE(T)

€072 FE 20,000

0013 FE [= SUMA/SUMB

0074 304 FE(1)=FEl

00175 NITE=NITESL

V076 IFINITE ~ ITEC) 320,320,395
00717 320 €0 321 I=1,NRR

0078 IFLABS (FE(T)=FLII)}~1eE~€)321,321,303
0075 321 CONT INUE

c0ec 399 RETURN

0081 ENC

OATE = T1253
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FORTRAN IV G

0001

0002

(D ok}
u004
(1[4
0908
L0007
0208
€00S
a1
voll
V012
G0l32
L R
£91¢
uole¢
L0117
018,
(33 B
0320
co2l
0022
0023
0024
- €025
002¢
0027
G02¢
0029
€030
©031
€032
¢032
€034
0035
003¢
0037
003¢
€029
G040
0041
U042
1043
0044
Cu4s
6044
Lea?
U048
C046

-

LEVEL 19 NRIR

Qaocot

SUBROUTINE WRIR{R,NV,NN)

SUBROUT INE FOR WRITVING CORRELATIONS, MEANS, AND FACTOR LOADINGS

DATE = 71253

NN 1S 2ERO FCR FACTOR LOADINGS AND MEANS, ONE OTHERWISE

COMMON Ny EOVLY (JTYPE, TTL(1S) s VNAMLILO)} ¢ FNAMI2) 4 NLVL (234 NENDI(2412),

LLEVEL(2¢12) ¢y MRAGNCAYNRByNCEByJAB(B) 1HL o N2y NVBLeAFACT NGL124MULT,
2NSUBJyNLUV y AWML NW2 ¢ NT oI SEQ¢NIZyNJZ ¢KOUNT ¢NDIAG,IREC], IREC2, I+ ECS

3,NTRANCI0) o TNAK(10T+LUVE10),HNLUVLL0)
DIMENSION R{U12T5) o SWRET) JRHRET) JUKRIT)
00 1101 Isi,NV
NRE={NV=1)/T+¢1
£0.1102°J=]1NRE
ITF(Ted=hV) 1103,1103,1104
1103 Ke7
60 TO 1105
1104 K=7=-T72J4RV
110% €0 1187 L=1,K
JRRILI=T®(S~1) 4L
JWRL = JKRIUL)
1107 UWKIL)=TNAML JWRL)
NS TE Pal
IREC=IRECI-1
IF (MOD(IREC,45) «EQe U) GO TO 1001
401 URITE(NLYIRECE 2003)
WRITE(N2* IREC2,42G03)
NSTCP=2
IREC=IREC]~1
IFMODIIREC,+45) +EQe 0) GO YO 1001
402 IF(KJLE.S)ICC TC 301
1F(KeGT,5)C0 TC 302
301 WRITE(NL! [RECL)501) {UHRIR) ¢H=1,4K)
WEITELN2YIREC2,2003)
€0 TO 303
302 -WRITE(NLY JRECL 501 {URR{K]} Hx1,5)
MRITE(NZ Y IRECZ1EC2I(UWRI M) JHx64K)
303  CONTINUE .
1E(BNY1129,11306,1126 .
1130 €O 1131 H=1,K
ME = JWR(M)
1131 RWRIH} = R(MF)
NSTER=3
IREC=TRECL-]
IF IMOC(IRECy45) «EQe O} GO TO 1001
403 1F(KJLEsSIGU TC 30¢
{F{K+GT14S1GC TO 305
304 WRITE(NI®IRECLSC3){AWRINYN=1,K)
WRITE(N2' IREC2,42003)
60 TO 206
305 WRITE(NLYIRECL,503) (RHRIN) N=1,5)
WRITE(N2?Y IREC2,5C4) (RURINT ¢N=b oK)
306  CObT INUE
GC 10 1102
1129 DO 1120 H=1,K
FR= LTGRM(T, JHR{NM))
1120 RWR(M)aR(NR} )

144

13/24/17

hatat e ]

U,

S

- e et

———a



+
l
5
'

s (.ja' e XUER

. B V1

‘FORTRAN IV G LEVEL 19 © MRIR - . DATE = 71253 13/724/17

605U . VX=TNAR( T} -

0051 NSTEPw4

0052 © IREC=IRECL-1 . ,
0053 IF (MOD!{IREC,45) +EQe 0) GO TO 1001 ;
0054 404 IF(K.LE.5)GO TC 307 - :
0055 1FIKeGT,51GD TO 308

0056 307 WRITEINI?IREC14505)VX,{RURIN} JN51,K)

0057 BRITE(N2® IREC2,2003)

6058 GO TQ 209

. 0055 308 leTE(ul'!RECI.SCS)VX.(R“R(N).NtlpS)

6060 WRITE(NZ? [REC24504) (RWR{ND o N=6,K §

Gusl 309 CONTINUE

U0€2 1102 CONTINUE

0062 IF (NN}1127,1128,41127

€064 1127 CONT INUE

00¢s 1101 CONTINUE

6066 1128 RETURN

0087 1001 WRITE(N1*[RECL.2001 IKCUNT

€063 MR ITE(N2¢IREC2,2002) KCUNT

0065 KOUNT=KOUNT+1

0070 . © 60 TO(401,402,403,406 ) NSTEP

ouT1 2001 FORMAT (55X, PAGE®, [44'LY 116X/)

0072 2002 FORMAT (55X, 'PACE®, [4 'Ry 16X/)

0073 2003 FORMAT(8CX)

0074 501 FORMAT{12X¢A49410XsA%)e16X) . :
0075 502 FORMAT(2(8X44) ,58X) . »
076 503 FORMAT(7X,1PEEL244913X) ;
0077 * 504 FORMAT(LP2€124%4¢56X) :
oc78 505 FORMAT(3X¢A4,1P5E1244¢13X) .
0079 ENG . ' . :
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' )
rparaA§ IV G LEVEL 1§ INSLD DATE = 71253 Vv 13726017
. \ : ;
L . )
0001 . SUDKOUTIRE [ASLO (A.Tocl!'
c .
c OXTAINS INVERSE OR COMDITIONAL INVERSE OF GRAMIAN
c HATRILES: ALSO DBTAINS STEP-HISE LOG-DETERMINANTS
c .
0092 COMNON Ny LOVLY o (TYPE,TTL LS YNAMILO) o FNAM{ 21 o NLVLE2 ) (HEND (24121} ¢

LEEVELE2,12) ) 008 \hCAGNRB o HC Ly JAB(B) pNL o N2y NVOL I NFACT NGLZ UL T,
IHSUBSSNLUY o ORI NW2 o NEHISEC,NIZyNIZyKCUNT ¢ROTAGyJRECT, IREC2y IRECS
3 HTRAN{LOY »TNAPLLO) o LUY( 10} UNLUVILC)

6003 . DIMENSION AC1),T¢1),0(L)
0004 "C0 = O
€005 100 577 tsl,NFA
0006 CALL SLYTLO) .
0007 CO 577 s=1yNRA . .
} CROE 1JA= {{J-1123)/2¢ 1 T
| 0009 SUk = A(1JA), \
0010 . = 1-1 | ,
vo1} 400 IF(1M)5664566,4515 ,
. o012, 575 DU ST4 Kel, IV L !
0413 |\ KiA={1+01-1)1/2 + K
0014 . KJA = (38(0=1)3/2 ¢ K
0015 IF{DIKE) 1584,574,1584
ohle 1584 SUR=SUB~TIKIA}ST{KJA) /O(K)
uo17 574 CONT.JNVE
CO1E 566 IF(J=115E5,585,573 \ .
0019 585 IF(ALIJAIIS7€,1100,576
\ 0020 _ 1100 Cil)y= SUM .
. 0021, D0 1101 H=],NRA
] ¢022 © MXm (ME{MeL) }/2
0u23 JAF AN 11024120001 102 -
0024 1102 ‘Cox ABS (ALIX)) \ \
0025 G0 Y0 1103 ! :
to2e 1100 CONTINGE - © - \ !
0027 1103 [F{201572,1104,401
co2e 1104- LLP= (NRA%#(NRA+L) A2
6029 [O 110% H=1,LLP . c
020 IFIA(M))110641105,1106 -
0021 1106 G0=ABS (ALN)) , |
0032 63 10 1107 . ‘
, 6033 1105 GONT INUE .
0034 1107 1F(90)5724572,401
0035 576 CLIY=SUM | .

\ : 003¢ CO=A(1JA) \
0037 401 TFIADS (SUM/CDI=5,E-5159,590,573 )
003¢ 572 WRITE(NISIRECL,1572) )
0015 RRITE(N2VIREC2,2003)

0040 1572 FORMAT(LTX,? HATRIX HOT POS DEFINITE OR POS SEMIDERINITE?,20X)
\ 0041 . 2003 FORMAT (80X) .
' 0042 1573 PETURN
) 0043 '590 .CAlL SLITGIY)
6044, P pin=o0.0
' 0045, 573 1Jd= (J8(J=101/2 ¢ |
0046 CALL SLITOTLI,JLL)
0041 1F(ILLD566,589;591 !
\ 0048 566 TU1J)xSUM \
60 TC 571 |
\ .
]
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. 0050

0051
0c52
0053
00654
005¢
0056
0651
405€
059
606¢C
€061
0062
¢Qo€3
00€4
065
006¢
uo6l
ugb6e
Gus9

T eCTe

9eT1
0072
6072
0074
0015
016
w1
0078
0c19
0080
UOEL
LU 82
0643
0384
0uas
00 &e
0081
0088
noes
0090
9as1
0092
0083
0084
0095
vGSH
0061
0056
0059
0160
viol

.
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: FCRTRAN IV G, LEVEL 19

591 CALL SLITCIL) !
402 LE(ABS [SUNZGO)~5.E=
592 T{1J)=UaD

577 CONTIHUE

1

!

CO 309 I=1¢NFB
Ta=(l1+1)*])/2

IF(T11A))301,300,30)
301 Y((A}=1.C/T(IA}
300 CONTIMUE .
TR{NRE-1170147C 1,702
702" AM = NRA-] .

0O 203 [xl,N¥

ipx= 141,

oniau; 1= 1PXINRA

LI (S0 taed /2

_TAC= (Jvtd=101/241
SURE=0.0 |
Mizgml ]
00 304 K=I,dHI
1AB= (Jo(J-111/ 24K
18C= (K (K=111/241

i

INSLO

515927592¢569

IF(TUIIND ) 304y 205,304
304 SUMI=SUMI-T(IABI®T(IBC)

T{IAC)=SUNE*T(ILN)
6o 10 302 '

*305 T{IAC)=1) 0
303 CONTINUE

qul SUMX - SUBX+T{RIX P *T{KIXI*CLK)

£O 101 [=1,NRA

0f 101 J=I,NRA
SUMX=0e0 \ )
001961 K=JyNRA
K1X=(K‘!K'l))/2 +1
KIXeKlxe J= 1

LJLRa(J8(-170724 8

101 T{JIX)aSUunx

701

CCNTINUE
(FEOLL) 1141140205

115 DC1}=ALOGICELY)

GO 70 118

114 Cl1)=0,=49595965GE33
IF{ERA=1Y 1573,1573.1575

118

1575 0D 122} 1=2,hFA

120 lF(DllM)+.9Q§9999&¢)8)119.119'123

t4=1~1"
LF(BLI11119,11912¢

]
)

123 GLLI=DCIHY$ALGGLCET))

GO TG 122

119 CL1Y50¢=e9795755GE33

122

!

CCNT 1HYE
RETURN ,
ENC

\
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§ FCRTRAN [V G LEVEL 15 LYERH DATE = 71253 13724717
60G1 FUNMYION LYBRA(T 0, Jd3
c .
:, N LGCATES TERHS OF SYANETRIC HAIRICES STORED IR FACKED
1 . c CUPPER TRIANGULARY FORH
c
i ‘ 0002 IELLE=3d) 1e202
- cG03 1 LTERN a (JJ ¢ (44~1)1/2 4 11
¢ U004 GG T 2
3 Lo0s 2 LTERH = (11 ¢ (1i~13 122 ¢ JJ
1 CQuse 3 . RETURN
., uoo? ENC
t 14
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§ | |
g .
g
?
4
&
¢
¥y
E s
AT
g i
7
b
it .
% .
£
2
{
ﬁ::;:
%
1
3 f}
3 . i
j
¢

P U ST, U o
- ey




oAy
B,
B2

e,

b2 g g R s L
SRS RN

->
ottt

T e e Y

0001
0002

¢o02
cineg
M}
0006
Gou?
o8
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FORTRAR IV 6 LEVEL
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15 SLITO DATE a 71253 12724717

SUBKCUTINE SLITO (IGS) ‘
COMADN Ny lOVLY ¢ FTYPE, TTL(ISE ,VHERTLOY o FRARIZ ) (NLVL {2 ) 4 NENDIZ 41210,

FLEVEL (223 NR A, RCA AT NOL e LADIBY WNLeNZ NVEL (NFACTINGLZ2 o MULT,
ZRSUB I HDATA S IRL yNU2 o HT I SEC NI L NSZ ¢ KOUNT yHU 146y IRECL, IREC2, I#ECS
IeNTRANCIO) ’ .
TFCIDSY 14142
JABLIDS) =}
RETURN
00 3 K=1,8
JAB(K) = Q
RE TURN
tNC

L o




0001
0002

vool -

0004 1
0005

0006 2
) U7 3
s cuce

Jgo0s

bt ] B b o
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FURTRAN IV G LEVEL

150

19 stiror DATE = 71253 13724717

SUBROUTENE SLITCTLILO,J00) ’

CCIHON NolOVLY ITYPE¥YLL15) JVNAKLLU) s ENARI2 ) JHLVLI2 ) o NEND(25124,
TLEVELLZ2¢12) o MRASMCAGNRB g NGBy JABLIBY yNE N2 INVEL JNFACT ANGI2oHULT,
ZRSUBJoHOATA (Nl ¢ NH2 o NT oI SEG o il 2oL RUUNT yNDTAG TRECT s TQECLs 18RCS
IPKTRANTLIO)

IF(JABLINALY 19142
JoC = 0

60 Y0 3

Jne = 1

JAR{16G)

RETURN

ENG
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