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ABSTRACT

This document is for users of a computer program developed by
the authors at Sandia National Laboratories. The computer program
is designed to be used in conjunction with sensitivity analyses
of complex computer models. In particular. this program is most
useful in analyzing input-output relationships when the input has
been selected using the Latin hypercube sampling program developed
at Sandia (Iman and Shortencarier, 1984). The present computer
program calculates the partial correlation coefficients and/or
the standardized regression coefficients from the multivariate

input to, and output from, a computer model. These coefficients
can be calculated on either the original observations or on the
ranks of the original observations. The coefficients provide

alternative measures of the relative contribution (importance) of
each of the various inputs to the observed output variations.
Relationships between the coefficients and differences in their
interpretations are identified. 1If the computer model output has
an associated time or spatial history then the computer program
will generate a graph of the coefficients over time or space for
each input-variable, output-variable combination of interest, thus
indicating the importance of each input over time or space. The
computer program is user-friendly and written in FORTRAN 77 to
facilitate portability.
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1. PARTIAL CORRELATION AND STANDARDIZED REGRESSION COEFFICIENTS

Introduction

Sensitivity studies associated with computer models are fre-
quently accomplished by making computer runs with the model on
the basis of input selected in one of several different ways.
One of these ways 1is a simple parametric approach that proceeds
by varying only one input at a time while holding all other
inputs fixed at some nominal value. Such an approach frequently
is not cost effective and the results are conditional on the
choice of the nominal values.

Bnother approach 1is to select the 1input on the basis of an
experimental design. A design frequently selected for use with
computer models is a fractional factorial where each input is
represented by fixed 1levels such as "high" or "low" and the
inputs are paired orthogonal to one another, i.e. all pairwise
correlations among the inputs are zero. Such designs produce
reliable sensitivity results if the output behaves in a 1linear
fashion with respect to the input. 1If the behavior is nonlinear
then it is necessary to use more levels with each input such as
"high", "medium" and "low" or to alter the design in some manner
that includes a denser selection of each of the inputs. As the
number of 1levels increases it becomes necessary to make more
computer runs. If runs are costly this can inhibit the use of
such an approach to selecting the values of the inputs. Other
questions that may contribute to the analyst's decision as to
whether or not to use an experimental design include: (1) Are the
inputs known to be correlated with one another? (2) Are estimates
of means, variances, quantiles and cumulative distribution func-
tions of the output desired as part of the analysis? (3) Are
scatterplots of each input versus each output desired to aid in
discovering relationships such as discontinuities between input
and output that might not otherwise be easily detected?

An alternative approach to selecting input is simple Monte Carlo
or restricted Monte Carlo. Such an approach has the advantage
that it can easily be structured to address the three previous
questions. A detailed <comparison of the advantages and
disadvantages of various methods of selecting input can be found
in Iman and Helton (198%).

When using a Monte Carlo type approach, the analyst must be
willing to give up the orthogonality of fractional factorial
designs. However, if the 1input has been selected 1in an
orthogonal manner then there 1is little need for the use of the
program described in this report. That 1is, the program
described in this report 1is most useful in conjunction with a
Monte Carlo study. Such would be the case with input generated
by the Latin hypercube sampling program at Sandia (Iman and
Shortencarier, 1984).



Once the input has been selected and computer runs completed in
a Monte Carlo study, it is necessary to quantify the sensitivity
of the output to each of the inputs. This report describes how
to use a computer program (PCC/SRC) developed at Sandia National
Laboratories for measuring these sensitivities. Two closely
related, but different, measures are presented. These are par-
tial correlation coefficients (PCC) and standardized regression
coefficients (SRC) computed on either the original observations
or on the ranks of the original observations. This program is
particularly useful when there are a large number of inputs and
several outputs having an associated time history. Both coeffi-
cients are succinctly summarized for each output with respect to
each input measured over time.

Standardized Reqression Coefficients

Sensitivity analysis in conjunction with Monte Carlo sampling is
closely related to the construction of regression models which
approximate the behavior calculated by the computer model.
Suppose a computer model has 1inputs X;,...Xx and output Y.
After making n runs of the computer model, the multivariate
observations (X1i,---Xki. Yj): i=1,..., n can be wused to
construct an approximate regression model of the form

A K
Y=b 4+ 2 b. X.
o j=1 J ]

The constant by and the ordinary regression coefficients bj
are obtained by the usual methods of least squares. The ordinary
regression coefficients are the partial derivatives of the
regression model with respect to the input variables. However,
these ordinary regression coefficients are easily influenced by
the units in which the variables are measured, i.e., 1inches,
feet, yards, nmiles, etc. Therefore, they do not provide a very
reliable measure of the relative 1importance of the input
variables.

The problem arising with different variables being measured
in different units can be eliminated by standardizing all vari-
ables used in the regression model as X* = (X - X)/sy where
X and sy are the wusual sample mean and standard deviation,
respectively. The previous regression model can be rewritten in
the following standardized form,

Y 'Ec by X.
* 4 - -
j=1 J ]



The coefficients in this standardized model are called standard-
ized regression coefficients. Such coefficients are useful since
they can be used to provide a direct measure of the relative
importance of the input variables. Of course, the reliability
of these results 1is conditional on the degree to which the
relationship between Y and X;,....,Xx 1s adequately described by
the regression model.

Adequacy of the Regression Model

An important property of least-squares regression is that

T - D2 =3 (¥ - D2+ 3 (¥ - )2
1 1 1

Simply put, this means that the total variation in Y can be
represented as the sum of the variation due to regression on the
X's and the variation due to lack of fit by the regression model.
This expression provides for a convenient way to measure the
adequacy of the regression model as

A

Y 1 <

A

R = Y (Y
i

R% varies between O and 1 and is called the coefficient of
determination. Thus, R§ provides a measure of the percent
of the variation 1in Y explained by regression on the X's.
Regression analysis is often performed in a stepwise fashion in
which a sequence of regression models is constructed by adding
one 1input variable at each step until all significant input
variables have been included in the model. The order in which
the input variables are added to the regression model is deter-
mined by the magnitude of the partial correlation coefficients.
More detalls on stepwise regression can be found in the user's
guide for the stepwise regression program in use at Sandia (Iman,
Davenport, Frost and Shortencarier, 1980).

Partial Correlation Coefficients

The sample correlation coefficient provides a measure of the
linear relationship between Y and X;j. If this correlation
coefficient is denoted by ryj. then maxlryjl can be used to iden-

tify the input variable having the strongest linear relationship
with Y. This variable would be used as a starting point to build
a linear model which expresses Y as a function of the input
variables. However, the identification of additional 1input
variables to add to the linear model 1s not as easy since such
additions are dependent on the variables already in the model.



The partial correlation coefficient is a measure that explains
the unique relation between two variables that cannot be
explained in terms of the relations of these two variables with
any other variables. Thus, it provides a means of identifying
which additional variables could be added to the existing model.

As an example, consider a linear model having only one input
variable,

¥ = by + b1Xj

The residuals from this model are denoted by Y; - Qi- The
partial correlation for any remaining variable not in the model
is found by computing the sample correlation coefficient between
the residuals and that variable. Thus, a measure of linearity
between any remaining variable and Y is obtained, given that an
ad justment has been made for the variable(s) already in the
model. Later in this section, a mathematical relationship is
established between the partial correlation coefficient and the
standardized regression coefficient.

Rank Transformation

When nonlinear relationships are 1involved, it 1is often more
revealing to calculate standardized regression coefficients and
partial correlation coefficients on variable ranks than on the
actual values for the variables: such coefficients are known as
standardized rank regression coefficients (SRRC) and partial rank
correlation coefficients (PRCC). Specifically, the smallest
value of each variable is assigned the rank 1, the next smallest
value is assigned rank 2, and so on up to the largest value which
is assigned the rank n, where n denotes the number of observa-
tions. The standardized regression coefficients and/or partial
correlation coefficients are then calculated on these ranks.

Matrix Formulation

Suppose a computer model has inputs Xq.,...,Xx and output Y.
After making n runs of the model with varying input, a
correlation matrix between the input and output is computed for
a given point in the output time history (assuming that the
output produces a time history). Let the correlation matrix be
represented as follows,



1 ryz --- I1k : L1y
!
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where rjj. 1 < i, jJ < k 1is the sample correlation coefficient

between inputs Xi and  X; while Lyj is the sample
correlation coefficient between Y and Xj. The value of Lyj
is computed by the following equation,
n n n
¥y X..¥. - ¥ X.. X Y./n
. . izp MY oy i
Yi o r o, n 2 noo2 n 2,7) /2
(LiTy i=1 i=1 i=1 |

Further, let the symmetric matrix C be partitioned into subma-

trices as 1indicated by the dashed 1lines within the C matrix.
That is,

where Cj3 is k x k, Cyj2 is k x 1 and Cy7 = C'y, since C is sym-
metric. From Theorem 8.2.1 in Graybill (1969), the inverse of
the symmetric matrix C can be written as

| 1 -1 1. -1
N [C11 - €12%21) “C11C20t 7 €21C01C,!
C =
-1 -1 S -1 -1
“[C11C2ML - €31611C0) T [1 - C31€116:!

Both the SRCs and the PCCs can be derived directly from C-1. The

The kK x 1 vector of SRCs is found as B = C_lc Furthermore, if
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Y is regressed on Xl.....Xk. the model coefficient of determina-

. 2 . -1 . . . -
tion, RY is found as C21C11C12. This information allows C 1 to
be written as follows.
-1 2
[Cy; - C1,Cp,] -B/(1 - Ry)
-1
C =
2 2
-B'/(1L - R -
( Y) 1/7(1 RY)
The diagonal elements of [C11 - C12C21]'1contain the coefficients
of determination, R2 . corresponding to regressing X on Y and the
xj j
remaining X's. Specifically, the diagonal elements are 1/(1—Ri ).
Therefore, C can be written in expanded form as follows. ]
[ 1/ (1-82 ) ¢ | 2,
X, 12 e L | -By/(1-RY)
!
c 1/(1-r% ) c B/ (1-R?)
21 X T 2k 772 Ty
2 |
cl - :
c c 1/(1-8% ) | -B./(1-R%)
k1 k2 X 7%k Ty
___________________________________________ LS I
2 2 2, ! 2
—Bll(l—Ry) -~Bz/(1—Ry) .o —Bk/(l-rRy) : 1/(1-Ry)
where Bj is the SRC for Xj'
The PCC for Xj and Y is obtained directly from C—1 as
1/2
P = -C. c..cC
X.Y JY/( J] YY)

]



Therefore, the PCC can be written as

B./(l—Ri) 1-Rr?

Py = : =B, [_ %5 (1)
) _g2 _r2 p2
\/[1/(1 ij)] [1/(1-R%)) 1-R?

Equation (1) shows the close relationship between Py and Bj'
» j
This formula holds as long as Ri < 1. If the X's and Y's have

been standardized, then equation (1) can be written in another

form by noting that 1 - Ri is the variance of xj conditional on

]
Y and the remaining X's. Also, 1 - R2 is the variance of Y condi-
Y
tional on the X's. This allows (1) to be rewritten in the alter-
nate form

P (o]
X.Y x.ly. Kpoooon

B. . (2)

Example
As an example to illustrate the preceding discussion, consider a

model with four inputs Xj,..., X4 and output Y which produces the
following correlation matrix C.

[ 1.0000 .2286 -.8241 -.2454

L .7307
.2286 1.0000 -.1392 -.9730 | .8163
I
C = -.8241 -.1392 1.0000 .0295 }-.5347
-.2454 -.9730  .0295 1.0000 i- 8213
)
________________________________ poo--o-
.7307 8163 5347/ 8213 11.0000

The corresponding inverse is

59.5004 112.8185 43.5726 94.8764 1-34.3504 |
112.8185 272.0920 107.1087 264.8053 [-29.7896
C-1 = 43.5726 107.1087 47.2565 111.5646 -2.3752

]
]
]
]
]
]
]

94.8764 264.8053 111.5646 286.2671 : 9.2780
1
L
1
]
{

| -34.3504 -29.7896 -2.3752 9.2780



The value 1 - Ri is found as the reciprocal of ¢t (5.5) or

1/56.7671
four elements in the last column of C

.0176. The SRCs are found by mnultiplying the first

1
by -(1 - Ri) to get

B' = [.6051 .5248 .0418 -.1634]

The values 1 - Ri are obtained from the reciprocals of the first
j

diagonal elements of c-1. Thus, from equation (1) the partial

correlations are found as .5910, .2397, .0459 and -.0728.

Note that the output Y is most sensitive to X; and the 1least
sensitive to X3 as determined from both the SRCs and the PCCs.
Although the rankings of the inputs by their sensitivity on the
output are the same in this case and in most cases, it is impor-
tant to recognize that they yield different types of information.
SRCs are derived from a conditional wunivariate distribution,
while PCCs come from a conditional bivariate distribution. PCCs
allow one to judge the unique contribution that an explanatory
variable can make. SRCs are equivalent to the partial deriva-
tives of the standardized regression model. In order to illus-
trate the difference, consider two cases for a linear model with
three inputs.

CASE 1I.
PCC SRC
Correlation Matrix i Y and Xj Y and Xj
X2 .8 1 .320256 .333
X3 0 0 2 .320256 .333
Y .6 .6 .5 3 .645497 .500
p.SH X2 X3
CASE 1II.
PCC SRC
Correlation Matrix i Y and Xj Y and Xj
X .8 1 .585038 .665556
X3 0 0 2 .000602 .000556
Y .666 .533 .5 3 .670285 .500
X X2 X3



The difference between Cases I and Il is small shifts in the cor-
relation between Y and X, and between Y and X;. While the order-
ing of the X's based on the size of the absolute values of the
PCCs and SRCs are the same in Case 1, they differ in Case 11I.
The difference 1is that the PCCs are measuring the unique or
unshared contribution of each variable. The SRCs, on the other
hand, parcel out the non-unique or shared contribution 1in a
manner that is consistent with maximizing the explanatory ability
of the chosen model. This allocation of shared explanatory power
is model dependent. In Case 11, the SRCs correctly 1indicate
that, in the fitted model, the partial derivative with respect
to Xy 1is larger than that of either X; or Xj. The PCCs
correctly indicate that the removal of X3 from the model would
cause the greatest decrease 1in the explanatory power of the
model. This 1s seen by noting that the coefficient of determi-
nation, R?, falls from .693 to .443 when X3 1s removed from
the model, while it falls to .534 when X; is deleted. Thus,
both measures are useful in diagnosing the importance of the
variables.

2. INPUT PARAMETERS

The PCC/SRC program recognizes 20 keywords (no abbreviations
allowed) which dictate the characteristics of the problem. These
keywords are used to describe the type of analysis desired, to
describe the structure of the input file and to control the
output. If the keyword requires accompanying numerical wvalues
or alphanumeric values, these values are input using
list-directed read statements.

The only restrictions on the keywords are that there can be no
leading blanks and at least one blank must follow each keyword.
Information required with any keyword may be continued from one
record to the next as long as the continuation record begins
with a blank.

There are a number of internal checks built into the program to
ensure that the input parameters have been correctly specified.
In the event an improper specification is detected, an appro-
priate message 1s printed and the execution of the program is
terminated.

The role of each keyword will now be explained. For purposes of
illustration, Table 1 gives an example setup that uses 17 of the
20 keywords.



Table 1. Sample Setup Using 17 Keywords

1. TITLE SAMPLE SETUP FOR USING THE PCC/SRC PROGRAM
2. NIV 6

3. NDV 5

4. NOBS 50

5. STEPS 151 515 2 15 30 5 30 50 10 50 100 50
6. PRCC

7. SRCC

8 FILE TYPE 2

9. IND VARS 1 4 5 6

10 DEP VARS 4 5

11. XLABEL HEAT DELAY DECON LD50 PROPERTY MAGNITUD
12. YLABEL EFAT EINJ DCST WBSOM CANCE

13. TABLE CUTOFF .7

14. PLOT CUTOFF .8

15. PLOT TITLE PRCC AND SRRC FOR CRAC2

16. PLOT XLABEL TIME (MINUTES)

17. XLOG

TITLE

NIV

NDV

NOBS

This keyword can be followed with alphanumeric data to help
describe the application (see 1line 1 of Table 1). This
information will be printed as a one-line header on each page

of the output. This keyword is optional. If it is omitted,
a blank header is generated at the top of each page of output.

**xThig keyword is required.*x**

This keyword must be followed by a positive 1integer that
specifies the number of independent variables (model 1inputs)
on the input file. Line 2 of Table 1 indicates six indepen-
dent variables. The maximum number of independent variables,
currently 50, is easily changed (see Section 3).

**xThis keyword is required*x*x

This keyword must be followed by a positive integer that
specifies the number of dependent variables (model outputs)
on the input file. Line 3 of Table 1 indicates five dependent
variables. The maximum number of dependent variables,
currently 20, is easily changed (see Section 3).

***xThis keyword is required*»x

This keyword must be followed by a positive 1integer that
specifies the number of observations on the input file. Line
4 of Table 1 indicates 50 observations. The maximum number
of observations, currently 100, is easily changed (see
Section 3).

~-10-



STEPS

This keyword must be followed by k ordered triples that
specify the interval (usually time steps) between successive
readings of a particular dependent variable. Line 5 in
Table 1 1indicates 5 ordered triples. The first ordered
triple means that readings were made on each dependent vari-
able from step 1 to step 5 in increments of size 1. The
remaining ordered triples indicate the next set of readings
go from 5 to 15 in increments of size 2; from 15 to 30 in
increments of size 5; from 30 to 50 in increments of size 10:
and finally., from 50 to 100 in an increment of size &0. This
information serves two purposes within the program. First,
it identifies the number of steps (usually time steps) asso-
ciated with each dependent variable which in turn is used in
reading the data. The second use is to determine the proper
spacing on the horizontal axis of the plot of the PCC or
SRC. 1f this keyword is omitted, it is assumed that there is
only one step in which case no plots would be generated. The
maximum number of ordered triples, currently 10, and the
maximum number of steps, currently 100, are easily changed
(see Section 3).

x*xxxAt least one of the next four keywords is required*xx

PCC

The partial correlation coefficients are computed on the
original observations when this keyword is used. This key-
word can be used in conjunction with the keyword SRC in which
case both the PCC's and SRC's are computed and appear jointly
in the plots generated by the program. This keyword cannot
be used in conjunction with the keywords PRCC and SRRC.

SRC

The standardized regression coefficients are computed on the
original observations when this keyword is used. This key-
word can be used in conjunction with the keyword PCC in which
case both the PCC's and SRC's are computed and appear jointly
in the plots generated by the program. This keyword cannot
be used in conjunction with the keywords PRCC and SRRC.

PRCC

The partial correlation coefficients are computed on the
ranks of the original observations when this keyword is used.
This keyword can be used in conjunction with the keyword SRRC
in which case both the PRCC's and SRRC's are computed and
appear jointly in the plots gdgenerated by the program. This
keyword cannot be used in conjunction with the keywords PCC
and SRC. This keyword is shown on line 6 of Table 1.

-11-



SRRC

The standardized regression coefficients are computed on the
ranks of the original observations when this keyword is used.
This keyword can be used in conjunction with the keyword PRCC
in which case both the PRCC's and SRRC's are computed and
appear jointly in the plots generated by the program. This
keyword cannot be used in conjunction with the keywords PCC
and SRC. This keyword is shown on line 7 of Table 1.

FILE TYPE ***This Keyword is required*xx

This keyword must be followed by a positive integer that
specifies one of the filetypes listed below for the input of

the independent and dependent variables. All files are
assumed to reside on disk and be written using list-directed
write statements. If both independent and dependent variables
reside on a single file, that file must be assigned to logical
unit 1. If the independent and dependent variables are on

separate files, then the independent variable file should be
assigned to logical unit 1 and the dependent to logical unit

2.

1 - The 1input file contains both the 1independent (X) and
dependent (Y) variables. The file has NOBS records and
each record has NIV + NDV variables written on it with all
NIV variables occurring first, followed by all NDV
dependent variables. Each dependent variable may have
more than value (step) associated with it. Thus, the Y
portion under this option would contain all Y values for
step 1, all Y values at step 2 are concatenated after step
1, and so on until all steps are included. The file can
be represented as follows:

1 --- NIV 1 ---NDV  --- 1  --- NDV
1 All First Step Last Step
- |Independent For All For All
Variables Dependent Dependent
. Variables Variables
NOBS
2 - The 1input structure differs from option 1 1in that all

steps for the first dependent variable (Y;) are followed
by all steps for Y, and so on for all steps for Ypnpy-
The file can be represented as follows:

~-12-



IND

DEP

1 --- NIV 1 ...NSTEPS <- 1 --- NSTEPS

1 All All Steps All Steps
* |Independent For For
Variables Yy YNDV
NOBS

- Same as option 1 except that X and Y are assumed to reside
on two separate files with X assigned to 1logical input
unit 1 and Y to logical input unit 2.

- Same as option 2 with X and Y on two separate files (see
option 3).

- User must supply coding to read input into arrays X and Y
that are dimensioned as follows: X(NOBS,NIV) and
Y(NOBS,NDV, NSTEPS) where NOBS, NIV and NDV have been
defined previously and NSTEPS is the number of steps as
ascertained from the keyword STEPS. See Section 3 of this
report for current dimensions on these arrays and instruc-
tions on how to modify these dimensions. Section 3 also
contains an example of a user-supplied subroutine to read
in a file under this option.

- An asterisk attached to any of the options 1 to 4 as 1* to
4* is used to designate two leading integers on each record

associated with the independent variables. Such would be
the case if the independent variables were generated from
the Latin hypercube sampling program (Iman and

Shortencarier, 1984).
VARS

This keyword must be followed by a subset of the positive
integers 1, 2,..., NIV that serves to identify which of the
independent variables are to be 1included 1in the analysis.
Line 9 of Table 1 shows that independent variables 1, 4, 5,
and 6 are included in the analysis and hence, variables 2 and
3 are excluded from the analysis. If this keyword is omitted,
all NIV independent variables are included in the analysis.

VARS

This keyword must be followed by a subset of the positive
integers 1, 2,..., NDV that serves to identify which of the
dependent variables are to be included in the analysis. Line
10 of Table 1 shows that dependent variables 4 and S are
included in the analysis and hence, variables 1, 2 and 3 are
excluded from the analysis. If this keyword is omitted all
NDV dependent variables are included in the analysis.

~13-



XLABEL

This keyword must be followed by identification labels for
the NIV independent variables included in the analysis. The
labels can each contain up to eight alphanumeric characters
and are assumed to be in the order 1, 2,.... NIV. If this
keyword is omitted, the generic 1labels X1, X2,...., XNIV are
used. Line 11 of Table 1 shows the use of this keyboard.

YLABEL

This keyword must be followed by identification labels for
the NDV independent variables included in the analysis. The
labels can each contain up to eight alphanumeric characters
and are assumed to be in the order 1, 2,..., NDV. If this
keyword is omitted, the generic labels Y1, Y2,..., YNDV are
used. Line 12 of Table 1 shows the use of this keyboard.

TABLE CUTOFF

This keyword must be followed by a real number p, 0 < p < 1,
which is activated when the keyword STEPS indicates more than
one step. When more than one step is indicated under the PCC
or PRCC options, a summary table is automatically generated
that shows the largest partial correlation for each indepen-
dent variable-dependent variable combination over all steps,
provided that the absolute value of the partial correlation
is > p. Otherwise, a blank entry appears for the
combination. Similar statements hold for the options SRC and
SRRC. In the case of the pair PCC and SRC (or PRCC and SRRC)
the table cutoff applies to the PCC (or the PRCC). Line 13
of Table 1 shows that the partial rank correlation (since
both PRCC and SRCC are requested) must be greater than or
equal to .7 in absolute value to appear in the table. If the
value of p is set to 1, no table will be generated. 1If this
keyword does not appear, the default value is set equal to .6.

PLOT CUTOFF

This keyword must be followed by a real number p, 0 < p < 1,
which is activated when the keyword STEPS indicates more than
one step. In such cases a plot of either the partial corre-
lation coefficient or the standardized regression coefficient
(or both jointly) versus step number (usually time step) can
be generated for each independent-dependent variable combina-
tion. Since it is unlikely that all NIV x NDV plots would be
desired, this keyword allows for some control over the number
of plots created by generating plots only for those combina-
tions for which the absolute value of the partial correlation
coefficient or standardized regression coefficient is > p for
at least one step. In case of the joint selection of PCC and
SRC (or PRCC and SRCC), the cutoff applies to the PCC (or the
PRCC) as with the keyword TABLE CUTOFF. Line 14 of Table 1
shows the value of p to be .8. If the value of p is set to
1, no plots will be generated. If this keyword is omitted,

the default value is .6.
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PLOT TITLE

This keyword must be followed by an alphanumeric string of up
to 24 alphanumeric characters that serve as a title on each
plot of the PCC or SRC. If this keyword is omitted, no title
will appear. Use of this keyword is illustrated on line 15
of Table 1.

PLOT XLABEL

This keyword must be followed by an alphanumeric string of up
to 24 alphanumeric characters that serve as a label for the
Xx-axis on each plot of the PCC or SRC. If this keyword is
omitted, no 1label will appear. Use of this keyword is
illustrated on line 16 of Table 1.

XLOG

When this keyword 1is present the x-axis will appear with a
log 10 scaling. 1If this keyword is missing, the scale on the
X-axis will be 1linear with respect to the information
supplied with the keyword STEPS.

YLIMITS

The default 1limits for the vertical axis of the graphs
generated by this program are -1 and 1. This keyword allows
the user to change the default 1limits by following the
keyword with two values that the program will use
respectively as a new lower limit and a new upper linit.

Table 2 provides a summary of the required keywords and default
values for the optional keywords.
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TABLE 2. Keyword Summary
Required Keywords:

NIV

NDV

NOBS

FILETYPE

At least one of the pair PCC and SRC, or one of the
pair PRCC and SRCC.

Defaults for Optional Keywords:

Keyword Default

TITLE Blank

STEPS 1

IND VARS All NIV independent variables are used
in the analysis.

DEP VARS All NDV dependent variables are used in
the analysis.

XLABEL Generic labels used: X1, X2,....XNIV

YLABEL Generic labels used: Y1, Y2....,YNDV

TABLE CUTOFF .6

PLOT CUTOFF .6

PLOT TITLE Blank

PLOT XLABEL Blank

XLOG Linear scale used on x-axis.

YLIMITS Vertical axis in graphs goes from -1 to 1

MODIFYING THE COMPUTER PROGRAM

Use of Subroutine USRINP for Nonstandard Input Files

Occasionally, the user may want to analyze data files that do
not match any of the formats specified in Section 2 under the
keyword FILE TYPE. 1In this case, the user must provide a sub-
routine, called USRINP, which will read the data files into
the X and Y arrays. The data files must be read so that the
data are stored into the appropriate locations in the X and Y
arrays which are dimensioned as X(NOBS, NIV) and Y(NOBS, NDV,
NSTEPS) where NOBS is the number of observations, NIV is the
number of independent variables, NDV is the number of depen-
dent variables and NSTEPS 1is the number of steps. In the
example below, the independent and dependent variable data are
on separate files and are stored one observation per record
for each independent variable. The dependent variables are
stored one observation per record and in addition are sorted
by step.
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SUBROUTINE USRINP(X, Y)
Cx**xxxGUBROUTINE USRINP IS PROVIDED BY THE USER TO INPUT DATA FILES
Cx*x*x*OF INDEPENDENT AND DEPENDENT VARIABLES THAT ARE OF DIFFERENT
Cx*x*xxxFORMS THAN THOSE DESCRIBED IN THE USER MANUAL
Cx*x***THE COMMON AND DIMENSION STATEMENTS ARE REQUIRED

COMMON /MAXDIM/ LENC, LENTC. LLAB, MXNDV, MXNINT, MXNIV,

1 MXNOBS, MXNSTP

COMMON/PARAM/LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, NIV,
1 NINT, NOBS. NPLOTS, NSDV, NSIV, NSIVPl, NSTEPS,
2 PC, TC, YMIN, YMAX

DIMENSION X(MXNOBS,MXNIV), Y(MXNOBS,MXNDV,MXNSTP)

Cx*x*x*x*READ IN THE INDEPENDENT VARIABLES
DO 100 J=1,NIV
DO 100 I=1, NOBS
100 READ(1.,*) X(I,J)
CxxxxxREAD IN THE DEPENDENT VARIABLES
DO 200 K=1,NSTEPS
DO 200 J=1,NDV
DO 300 I=1,NOBS
200 READ(2,*) Y(I,J.K)
RETURN
END

Redimensioning

Section 2 1indicated wupper 1limits on the wvalues of certain
parameters. These were:

the maximum number of observations, MXNOBS=100

the maximum number of independent variables, MXNIV=50
the maximum number of dependent variables, MXNDV=20
the maximum number of ordered triples on the STEPS
parameter card, MXNINT=10

5. the maximum number of steps, MANSTP=100

W N

These upper limits should be satisfactory for most situations.
However, if any or all of these upper limits need to be adjusted,
the new value(s) may be replaced in the PARAMETER statement found
at the beginning of the main program.

Graphics Output

The plots generated by the program are produced using the DISSPLA
graphics package (version 9.0, proprietary software package of
1SSCO, San Diego, California). This package should be available
on most machines. If DISSPLA 1is not available on the user's
choice of machine or if, for for any reason, the user decides not
to use DISSPLA, it will be the user's responsibility to change the
graphics subroutine calls to reflect their choice of graphics
package. The majority of these calls may be found in SUBROUTINE
PLOT.
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APPENDIX

Example of Program Output
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This appendix presents output from the computer program. The
parameter selection for this example is given in Table Al. The
first line in Table Al gives the title that will appear at the top
of each page of output. Lines 2 through 4 indicate that the data
set contains 20 independent variables, four dependent variables,
and a total of 60 observations on these variables. Lines 5 and 6
indicate that both the PCCs and the SRCs will be computed on the
ranks of the original observations. Lines 7 and 8 show that only
dependent variables 1 and 3 along with independent variables 1,
2, 3, 13 and 20 will be used in this analysis. Line 9 shows a
time history with these observations, scaled from 5 to 50 in steps
of 5, from 50 to 200 in steps of 10, and from 200 to 400 in steps
of 20. The input file is identified as type 2 on line 10. Joint
plots of the partial rank correlation coefficients and the stand-
ardized rank regression coefficients versus time step will be
generated for each combination of independent variable and
dependent variable whose PRCC over all time steps is at least .85
in absolute value as 1indicated on line 11. Likewise, a table
will be generated whose entries are the maximum value over time
(positive or nega- tive) of the PRCC for each combination of
independent and depen- dent variable, provided that such value is
at least .60 in absolute value as shown on line 12. A similar
table will be constructed for the SRRCs. Note that .60 is also
the default value for the TABLE CUTOFF parameter as summarized in
Table 2 of this report. Thus, the output in this example would
be the same, with or without 1line 12. Lines 13 and 14 give
labels for the plots while lines 15, 16 and 17 contain the
labels for all variables.

Table Al. Parameter Selections for Example Problem

TITLE TURC1SS SENSITIVITY ANALYSIS

NIV 20

NDV 4

NOBS 60

PRCC

SRCC

DEP VARS 1 3

IND VARS 1 2 3 13 20

STEPS 5 50 5 50 200 10 200 400 20

10. FILE TYPE 2

11. PLOT CUTOFF .85

12. TABLE CUTOFF .60

13. PLOT TITLE TURCLSS SA

14. PLOT XLABEL TIME (SECS)

15. YLABEL POOLTEMP LOCATION HXFER DELTAX

16. XLABEL TMALL TMFE GAMMAO HFAL HFFE CKA CKB CKC PCCA BWATER
17. EWATER SPONC MTCONC HFCONC MGOA MGOB MGOC DMGO GRIDL VBUB

WO wNH
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PAGE 1 OF THE COMPUTER OUTPUT

This page echoes the values of the parameters associated with
the keywords in Table Al.

TURC1SS SENSITIVITY ANALYSIS

NUMBER OF NUMBER OF IND NUMBER OF NUMBER OF DEP
IND VARS VARS SELECTED DEP VARS VARS SELECTED
20 5 4 2
NUMBER OF NUMBER OF CUTOFF FOR CUTOFF FOR DATA FILE
OBSERVATIONS STEPS TABLE PLOTS TYPE
60 35 0.600 0.850 2

PARTIAL CORRELATION AND STANDARDIZED REGRESSION COEFFICIENTS WILL
BE CALCULATED USING THE RANKS OF THE OBSERVATIONS

INDEPENDENT VARIABLES DEPENDENT VARIABLES
SELECTED FOR ANALYSIS SELECTED FOR ANALYSIS
1 TMALL 1 POOLTEMP
2 TMFE 3 HXFER

3 GAMMAQ
13 MTCONC
20 VBUB

-21-



PAGE 2 OF THE COMPUTER OUTPUT

This page lists the actual values of the partial rank correla-
tion coefficient. Table entries are listed by time step for
each of the five independent variables selected for this
analysis for the dependent variable POOLTEMP. Thus, this page
contains the coordinates used in making a plot of PRCC versus
time for each independent and dependent variable combination.
The last column contains the value of the model R-square for Y
as discussed in Section 1.

TURC1SS SENSITIVITY ANALYSIS
PARTIAL RANK CORRELATION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE -POOLTEMP-
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAO MTCONC VBUB R-SQUARE
1 5.00 0.29 -0.01 -0.63 0.34 -0.49 0.54
2 10.0 0.19 -0.07 -0.74 0.45 -0.68 0.70
3 15.0 0.12 -0.05 -0.78 0.48 -0.78 0.77
4 20.0 0.07 -0.06 -0.79 0.50 -0.82 0.80
5 25.0 0.11 -0.03 -0.78 0.51 ~0.84 0.81
6 30.0 0.11 -0.03 -0.78 0.51 -0.84 0.81
7 35.0 0.10 ~-0.04 -0.78 0.53 -0.85 0.82
8 40.0 0.11 -0.05 -0.78 0.55 -0.86 0.82
9 45.0 0.10 -0.04 -0.77 0.56 -0.86 0.82

10 50.0 0.07 -0.02 =-0.77 0.59 -0.86 0.83
11 60.0 0.06 0.00 -0.78 0.59 -0.86 0.83
12 70.0 0.05 -0.01 -0.78 0.59 -0.86 0.83
13 80.0 0.05 0.02 -0.78 0.59 -0.86 0.83
14 90.0 0.04 0.12 -0.77 0.58 -0.86 0.82
15 100. 0.02 0.24 -0.76 0.55 -0.84 0.81
16 110. 0.04 0.36 ~0.74 0.52 -0.83 0.79
17 120. 0.01 0.53 ~-0.70 0.48 -0.81 0.77
18 130. 0.00 0.60 -0.66 0.38 -0.76 0.73
19 140. -0.01 0.66 -0.61 0.34 -0.70 0.70
20 150. -0.03 0.70 -0.58 0.31 -0.66 0.69
21 160. -0.05 0.70 -0.54 0.23 -0.61 0.67
22 170. -0.08 0.71 -0.49 0.19 -0.55 0.64
23 180. -0.12 0.74 ~-0.47 0.14 -0.54 0.65
24 190. -0.12 0.78 =0.45 0.12 -0.53 0.69
25 200. -0.13 0.82 -0.44 0.09 -0.51 0.72
26 220. -0.11 0.84 -0.44 0.05 -0.48 0.75
27 240. -0.08 0.86 =-0.44 0.03 -0.42 0.77
28 260. -0.06 0.89 -0.44 0.01 -0.38 0.81
29 280. -0.07 0.91 =-0.42 0.02 -0.35 0.84
30 300. -0.08 0.93 -0.38 -0.01 -0.32 0.86
31 320. -0.12 0.93 -0.31 -0.04 ~-0.28 0.88
32 340. =-0.12 0.94 -0.29 -0.06 -0.28 0.89
33 360. =-0.12 0.95 -0.25 -0.09 -0.26 0.91
34 380. =0.12 0.96 -0.22 -0.10 =-0.27 0.93
35 400. -0.12 0.97 -0.21 -0.09 =-0.25 0.924
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PAGE 3 OF THE COMPUTER OUTPUT

This page ranks from 1 to 5 the absolute values of the PRCC
at each time step listed on page 2 of the computer output.
This table allows one to quickly compare the relative impor-
tance of the five independent variables over time steps.
Thus, it can be seen that independent variable TMFE is least
important (rank 5) at early time steps but is most important
(rank 1) at later time steps.

—— . mr —— v —— . T ——— - — . ——— . T - —— D —— —— T - —— . —— - T —— G ——— — - -

TURC1SS SENSITIVITY ANALYSIS
RANKS OF PARTIAL RANK CORRELATION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE ~-POOLTEMP-
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAO MTCONC VBUB
1 5.00 4 5 1 3 2
2 10.0 4 5 1 3 2
3 15.0 4 5 1 3 2
4 20.0 4 5 2 3 1
5 25.0 4 5 2 3 1
6 30.0 4 5 2 3 1
7 35.0 4 5 2 3 1
8 40.0 4 5 2 3 1
S 45.0 4 5 2 3 1

10 50.0 4 5 2 3 1l
11 60.0 4 5 2 3 1
12 70.0 4 5 2 3 1
13 80.0 4 5 2 3 1
14 90.0 5 4 2 3 1
15 100. 5 4 2 3 1
16 110. 5 4 2 3 1
17 120. 5 3 2 4 1
18 130. 5 3 2 4 1
19 140. 5 2 3 4 1
20 150. 5 1l 3 4 2
21 160. 5 1 3 4 2
22 170. 5 1 3 4 2
23 180. 5 1 3 4 2
24 190. 5 1 3 4 2
25 200. 4 1 3 5 2
26 220. 4 1 3 5 2
27 240. 4 1 2 5 3
28 260. 4 1 2 5 3
29 280. 4 1 2 5 3
30 300. 4 1 2 5 3
31 320. 4 1 2 5 3
32 340. 4 1 2 5 3
33 360. 4 1 3 5 2
34 380. 4 1 3 5 2
35 400. 4 1 3 5 2
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PAGE 4 OF THE COMPUTER OUTPUT

This page lists the actual values of the standardized rank
regression coefficient. Table entries are listed by time step
for each of the five independent variables selected for this
analysis for the dependent variable POOLTEMP. Thus, this page
contains the coordinates used in making a plot of SRRC versus
time for each independent and dependent variable combination.
The last column contains the value of the model R-square for Y
as discussed in Section 1.

TURC1SS SENSITIVITY ANALYSIS
STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE -POOLTEMP-
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAO MTCONC VBUB R-SQUARE
1 5.00 0.20 -0.01 -0.55 0.25 -0.38 0.54
2 10.0 0.10 -0.04 -0.61 0.28 -0.50 0.70
3 15.0 0.06 -0.03 -0.60 0.26 -0.59 0.77
4 20.0 0.03 -0.03 -0.58 0.26 -0.64 0.80
5 25.0 0.05 -0.01 -0.55 0.26 -0.67 0.81
6 30.0 0.05 -0.01 -0.53 0.26 -0.69 0.81
7 35.0 0.04 -0.02 -0.53 0.27 -0.69 0.82
8 40.0 0.04 =0.02 -0.52 0.28 -0.70 0.82
9 45.0 0.04 -0.02 -0.51 0.28 -0.70 0.82

10 50.0 0.03 -0.01 -0.50 0.30 -0.71 0.83
11 60.0 0.02 0.00 -0.51 0.30 -0.70 0.83
12 70.0 0.02 0.00 -0.51 0.30 -0.70 0.83
13 80.0 0.02 0.01 -0.51 0.31 -0.69 0.83
14 90.0 0.02 0.05 -0.51 0.30 -0.70 0.82
15 100. 0.01 0.11 -0.51 0.29 -0.68 0.81
16 110. 0.02 0.17 =-0.50 0.28 -0.68 0.79
17 120. 0.00 0.30 ~0.46 0.26 -0.65 0.77
18 130. 0.00 0.38 -0.45 0.21 ~0.60 0.73
19 140. -0.01 0.48 -0.42 0.20 -0.53 0.70
20 150. -0.02 0.54 -0.40 0.18 -0.48 0.69
21 160. -0.03 0.57 -0.37 0.14 -0.44 0.67
22 170. -0.05 0.60 -0.34 0.12 -0.40 0.64
23 180. -0.07 0.64 -0.31 0.08 -0.38 0.65
24 190. -0.07 0.70 -0.29 0.07 -0.35 0.69
25 200. -0.07 0.75 -0.26 0.05 -0.31 0.72
26 220. -0.06 0.79 -0.25 0.03 -0.27 0.75
27 240. -0.04 0.82 -0.23 0.01 =-0.22 0.77
28 260. -0.02 0.86 -0.22 0.00 -0.18 0.81
29 280. -0.03 0.89 -0.18 0.01 -0.15 0.84
30 300. -0.03 0.921 -0.15 0.00 -0.12 0.86
31 320. -0.04 0.92 =-0.12 -0.01 -0.10 0.88
32 340. -0.04 0.93 -0.10 -0.02 -0.10 0.89
33 360. -0.04 0.95 -0.08 -0.03 -0.08 0.91
34 380. -0.03 0.96 -0.06 -0.03 -0.08 0.93
35 400. -0.03 0.97 -0.05 -0.02 -0.06 0.94
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PAGE 5 OF THE COMPUTER OUTPUT

This page ranks from 1 to 5 the absolute values of the SRRC
at each time step listed on page 4 of the computer output.
This table allows one to quickly compare the relative impor-
tance of the five independent variables over time steps.
Thus, it can be seen that independent variable TMFE is least
important (rank 5) at early time steps but is most important
(rank 1) at later time steps.

TURC1SS SENSITIVITY ANALYSIS

RANKS OF STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE -POOLTEMP-
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAO MTCONC VBUB
1 5.00 4 5 1 3 2
2 10.0 4 5 1 3 2
3 15.0 4 5 1 3 2
4 20.0 4 5 2 3 1
5 25.0 4 5 2 3 1
6 30.0 4 5 2 3 1l
7 35.0 4 5 2 3 1
8 40.0 4 5 2 3 1
9 45.0 4 5 2 3 1

10 50.0 4 5 2 3 1
11 60.0 4 5 2 3 1
12 70.0 4 5 2 3 1
13 80.0 4 5 2 3 1
14 90.0 5 4 2 3 1
15 100. 5 4 2 3 1
16 110. 5 4 2 3 1
17 120. 5 3 2 4 1
i8 130. 5 3 2 4 1
19 140. 5 2 3 4 1
20 150. 5 1 3 4 2
21 160. 5 1 3 4 2
22 170. 5 1 3 4 2
23 180. 5 1 3 4 2
24 190. 5 1 3 4 2
25 200. 4 1 3 5 2
26 220. 4 1 3 5 2
27 240. 4 1l 2 5 3
28 260. 4 1 2 5 3
29 280. 4 1l 2 5 3
30 300. 4 1 2 5 3
31 320. 4 1l 2 5 3
32 340. 4 1 2 5 3
33 360. 4 l 3 5 2
34 380. 4 1 3 5 2
35 400. 4 1 3 5 2
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PAGE 6 OF THE COMPUTER OUTPUT

This page supplies the same information as page 2 of the com-
puter output, except that this time the dependent variable is
HXFER.

TURC1SS SENSITIVITY ANALYSIS
PARTIAL RANK CORRELATION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE -HXFER -
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAO MTCONC VBUB R-SQUARE
1 5.00 -0.14 0.01 0.33 0.23 0.84 0.73
2 10.0 0.08 -0.07 0.70 0.48 0.90 0.84
3 15.0 -0.05 -0.01 0.79 0.39 0.90 0.86
4 20.0 -0.01 -0.05 0.81 0.39 0.91 0.87
5 25.0 -0.01 -0.08 0.80 0.41 0.91 0.88
6 30.0 0.00 -0.03 0.80 0.38 0.89 0.86
7 35.0 -0.06 0.03 0.79 0.35 0.90 0.86
8 40.0 0.00 0.08 0.69 0.40 0.85 0.79
9 45.0 -0.01 0.06 0.77 0.41 0.87 0.83

10 50.0 =0.03 -0.10 0.79 0.40 0.89 0.85
11 60.0 0.00 -0.11 0.60 0.43 0.75 0.68
12 70.0 -0.01 -0.16 0.51 0.48 0.56 0.54
13 80.0 -0.08 -0.13 0.46 0.53 0.50 0.50
14 90.0 -0.10 -0.12 0.37 0.60 0.38 0.48
15 100. 0.01 -0.20 0.31 0.70 0.23 0.54
16 110. 0.08 -0.34 0.22 0.73 0.02 0.57
17 120. 0.05 -0.45 0.03 0.71 -0.18 0.57
18 130. 0.08 -0.53 -0.15 0.71 ~0.34 0.61
19 140. 0.03 -0.58 -0.23 0.75 -0.48 0.68
20 150. 0.02 -0.58 ~-0.27 0.76 -0.51 0.70
21 160. 0.07 -0.60 ~-0.29 0.73 -0.56 0.70
22 170. 0.05 -0.64 -0.33 0.72 -0.60 0.71
23 180. 0.02 -0.64 -0.33 0.71 -0.61 0.71
24 1s0. -0.01 -0.62 -0.35 0.71 -0.63 0.71
25 200. 0.00 -0.60 -0.35 0.71 -0.65 0.71
26 220. -0.03 -0.61 -0.34 0.70 ~0.67 0.71
27 240. -0.01 -0.58 -0.40 0.65 -0.66 0.69
28 260. -0.01 -0.59 -0.43 0.63 ~-0.66 0.69
29 280. -0.06 ~-0.61 -0.40 0.54 -0.64 0.66
30 300. ~0.08 -0.58 -0.41 0.46 ~0.63 0.62
31 320. -0.07 -0.49 -0.40 0.33 ~0.56 0.53
32 340. 0.01 -0.42 -0.40 0.16 -0.53 0.45
33 360. 0.08 =-0.31 -0.40 0.06 -0.45 0.36
34 380. 0.03 -0.14 -0.37 0.04 -0.41 0.28
35 400. 0.04 -0.11 -0.34 0.05 -0.36 0.23

-26-



PAGE 7 OF THE COMPUTER OUTPUT

This page supplies the same information for dependent vari-
able HXFER as page 3 of the computer output did for POOLTEMP.

TURC1SS SENSITIVITY ANALYSIS
RANKS OF PARTIAL RANK CORRELATION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE -HXFER -
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAO MTCONC VBUB
1 5.00 4 5 2 3 1
2 10.0 4 5 2 3 1l
3 15.0 4 5 2 3 1
4 20.0 5 4 2 3 1
5 25.0 5 4 2 3 1
6 30.0 5 4 2 3 1
7 35.0 4 5 2 3 1
8 40.0 5 4 2 3 1
9 45.0 5 4 2 3 1

10 50.0 5 4 2 3 1
11 60.0 5 4 2 3 1
12 70.0 5 4 2 3 1
13 80.0 5 4 3 1l 2
14 90.0 5 4 3 1 2
15 100. 5 4 2 1 3
16 110. 4 2 3 1 5
17 120. 4 2 5 1 3
18 130. 5 2 4 1 3
19 140. 5 2 4 1 3
20 150. 5 2 4 1 3
21 160. 5 2 4 1 3
22 170. 5 2 4 1 3
23 180. 5 2 4 1 3
24 190. 5 3 4 1l 2
25 200. 5 3 4 1l 2
26 220. 5 3 4 1 2
27 240. 5 3 4 2 1
28 260. 5 3 4 2 1
29 280. 5 2 4 3 1l
30 300. 5 2 4 3 1
31 320. 5 2 3 4 1
32 340. 5 2 3 4 1l
33 360. 4 3 2 5 1
34 380. 5 3 2 4 1
35 400. 5 3 2 4 1

-27-



PAGE 8 OF THE COMPUTER OUTPUT

This page supplies the same information as page 4 of the com-
puter output, except that this time the dependent variable is
HXFER.

TURC1SS SENSITIVITY ANALYSIS
STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE -HXFER -
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAO MTCONC VBUB R-S5QUARE
1 5.00 -0.07 0.01 0.19 0.13 0.82 0.73
2 10.0 0.03 -0.03 0.39 0.22 0.80 0.84
3 15.0 -0.02 0.00 0.48 0.16 0.77 0.86
4 20.0 0.00 -0.02 0.49 0.15 0.78 0.87
5 25.0 0.00 -0.03 0.47 0.1l6 0.79 0.88
6 30.0 0.00 -0.01 0.51 0.16 0.76 0.86
7 35.0 -0.02 0.01 0.48 0.14 0.78 0.86
8 40.0 0.00 0.04 0.44 0.20 0.74 0.79
9 45.0 0.00 0.02 0.50 0.18 0.74 0.83

10 50.0 -0.01 -0.04 0.49 0.17 0.76 0.85
11 60.0 0.00 -0.06 0.43 0.27 0.65 0.68
12 70.0 0.00 -0.11 0.41 0.38 0.46 0.54
13 80.0 -0.06 -0.09 0.36 0.44 0.40 0.50
14 90.0 -0.07 -0.08 0.29 0.54 0.30 0.48
15 100. 0.01 -0.14 0.22 0.66 0.16 0.54
16 110. 0.05 -0.23 0.15 0.69 0.01 0.57
17 120. 0.03 -0.33 0.02 0.66 -0.12 0.57
18 130. 0.05 -0.39 -0.10 0.63 -0.23 0.61
19 140. 0.02 =0.40 -0.14 0.64 -0.31 0.68
20 150. 0.01 -0.39 -0.15 0.65 -0.32 0.70
21 160. 0.04 -0.42 -0.17 0.59 -0.38 0.70
22 170. 0.03 ~0.45 -0.19 0.55 -0.41 0.71
23 180. 0.01 -0.45 -0.19 0.54 -0.42 0.71
24 190. 0.00 -0.43 -0.20 0.54 -0.44 0.71
25 200. 0.00 -0.41 =-0.20 0.54 -0.45 0.71
26 220. -0.01 =-0.42 -0.20 0.52 ~-0.48 0.71
27 240. -0.01 -0.40 -0.24 0.48 -0.49 0.69
28 260. -0.01 -0.41 =0.27 0.45 -0.49 0.69
29 280. -0.03 -0.45 -0.26 0.37 =0.49 0.66
30 300. -0.05 -0.43 -0.28 0.32 -0.49 0.62
31 320. -0.05 -0.39 -0.30 0.24 -0.47 0.53
32 340. 0.00 -0.34 -0.32 0.12 -0.47 0.45
33 360. 0.06 -0.26 -0.35 0.05 -0.41 0.36
34 380. 0.02 -0.12 -0.34 0.03 -0.38 0.28
35 400. 0.03 -0.10 -0.32 0.05 -0.34 0.23
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PAGE 9 OF THE COMPUTER OUTPUT

This page supplies the same information for dependent vari-
able HXFER as page 5 of the computer output did for POOLTEMP.

TURC1SS SENSITIVITY ANALYSIS
RANKS OF STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE -HXFER -
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAO MTCONC VBUB
1l 5.00 4 5 2 3 1
2 10.0 4 5 2 3 1
3 15.0 4 5 2 3 1
4 20.0 5 4 2 3 1
5 25.0 5 4 2 3 1
6 30.0 5 4 2 3 1
7 35.0 4 5 2 3 1
8 40.0 5 4 2 3 1
9 45.0 5 4 2 3 1

10 50.0 5 4 2 3 1
11 60.0 5 4 2 3 1
12 70.0 5 4 2 3 1
13 80.0 5 4 3 1 2
14 90.0 5 4 3 1l 2
15 100. 5 4 2 1 3
16 110. 4 2 3 1l 5
17 120. 4 2 5 1 3
18 130. 5 2 4 1 3
19 140. 5 2 4 1 3
20 150. 5 2 4 1 3
21 160. 5 2 4 1l 3
22 170. 5 2 4 1 3
23 180. 5 2 4 1 3
24 190. 5 3 4 1 2
25 200. 5 3 4 1 2
26 220. 5 3 4 1 2
27 240. 5 3 4 2 1
28 260. 5 3 4 2 1
29 280. 5 2 4 3 1
30 300. 5 2 4 3 1
31 320. 5 2 3 4 1l
32 340. 5 2 3 4 1
33 360. 4 3 2 5 1
34 380. 5 3 2 4 1l
35 400. 5 3 2 4 1
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PAGE 10 OF THE COMPUTER OUTPUT

This page presents a table of the maximum value (positive or
negative) of the PRCC for each combination of independent and
dependent variable provided that the absolute value of the

maximum PRCC exceeds .60 as specified on line 12 of Table Al.

— e S D D D D D e R D S SR D G R R A P D D G R W D G e D G SR IR IR SR R R G T Epp SIS S VED SRS G- SR MY T T M P G P S S G M R D A W ER

TURC1SS SENSITIVITY ANALYSIS

TABLE ENTRIES REPRESENT THE MAXIMUM VALUE OF THE PARTIAL RANK
CORRELATION COEFFICIENT OVER ALL STEPS FOR EACH COMBINATION OF
SELECTED INDEPENDENT VARIABLE AND SELECTED DEPENDENT VARIABLE,
PROVIDED THAT THE ABSOLUTE VALUE OF THIS COEFFICIENT IS GREATER
THAN 0.600

POOLTEMP HXFER

- G S - SS G G T W P W S G D (RS G S e gy G D D S G e P S ML e D TED GED 06 TN Gem G S D GEN D Ghu M S S TR Shn R GUS G S R G - T G e

TMALL

TMFE .97 -.64
GAMMAO -.79 .81
MTCONC .76
VBUB ~.86 .91

e . . IS P S W CE R D S D S G T M G A e S S R G G S S G G S S G e T W T M G S D S e S - — - - —
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PAGE 11 OF THE COMPUTER OUTPUT

This page presents a table of the maximum value (positive or
negative) of the SRRC for each combination of independent and
dependent variable given in the previous table.

TURC1SS SENSITIVITY ANALYSIS

TABLE ENTRIES REPRESENT THE MAXIMUM VALUE OF THE STANDARDIZED
RANK REGRESSION COEFFICIENT OVER ALL STEPS FOR EACH COMBINATION
OF SELECTED INDEPENDENT VARIABLE AND SELECTED DEPENDENT VARIABLE,
GIVEN IN THE PREVIOUS TABLE

POOLTEMP HXFER

TMALL

TMFE .97 -.45
GAMMAO -.61 51
MTCONC .69
VBUB -.71 .82
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TURCTSS SA V=TMFE Dv=POOLTEMP

PRCC (%), SRRC (- - -)

-02 ¥ -
04 | -
-06 | .
-08 [- -
~10 L 1 1 1
0.0 80.0 0.0 2400 3200 4000
TME (SEC)

OUTPUT PLOT 1. This plot shows the values of the partial rank
correlation coefficient and standardized rank regression
coefficient versus time step (as identified by line 9 of Table Al)
for the combination of independent variable TMFE and dependent
variable POOLTEMP. This plot shows TMFE to have no effect (PRCC and
SRRC near zero) through the first 80 seconds and then to rapidly
increase in importance. The positive values of PRCC and SRRC
means that TMFE and POOLTEMP increase together.
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TURCTSS SA V=vBUB Dv=POOLTEMP

06 - B

02 F =

PRCC (), SRRC (— — —)

10 1 1 1 1
0.0 80.0 60.0 2400 3200 4000

TME (SEC)

OUTPUT PLOT 2. This plot shows the sensitivity of the dependent
variable POOLTEMP to the independent variable VBUB. The variable
POOLTEMP is most sensitive to the value of VBUB at early time steps
when the variable TMFE from Plot 1 played an insignificant role.
However, the magnitudes of the PRCC and SRCC are not as large in
absolute value as they were for the variable TMFE.
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TURCTSS SA DV=POOLTEMP

10 T T Y T

04 - -

MODEL R—SQUARE

02 -

00 1
0.0 80.0 %60.0 2400 3200 4000

TME (SEC)

OUTPUT PLOT 3. This plot shows the value of the model R-square
versus time step when the dependent variable POOLTEMP is fit
as a function of the independent variables TMALL, TMFE, GAMMAO
MTCONC and VBUB as identified in line 8 of Table Al.
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V=vBUB DV=HXFER

PRCC (%), SRRC (— — -)

00 BOO 600 2400 3200 4000
TME (SEC)

OUTPUT PLOT 4. This plot shows the values of the partial rank
correlation coefficient and standardized rank regression coefficient
versus time step (as identified by line 9 of Table Al) for
the combination of independent variable VBUB and dependent variable
HXFER. This plot shows the independent variable VBUB having a
moderately strong positive relationship with the dependent variable
HXFER at early time steps and then changing to a weaker negative
relationship at later time steps.
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TURCISS SA DV=HXFER

10 T T T T

MODEL R—SQUARE

o1 f 4

OO [\ i i {
" 00 800 600 2400 3200 4000

TIME (SEC)

OUTPUT PLOT 5. This plot shows the value of the model R-square
versus time step when the dependent variable HXFER is fit
as a function of the independent variables TMALL, TMFE, GAMMAO
MTCONC and VBUB as identified in line 8 of Table Al.

-36—-



DISTRIBUTION:

U.S. Government Printing Office
Receiving Branch (Attn: NRC Stock)
8610 Cherry Lane
Laurel, MD 20707

250 copies for RG

US NRC (50 copies total)

Division of Risk Analysis and Operations
Washington, DC 20555

Cunningham (30)

Johnson (5)

Lancaster (5)

Margulies (5)

Rasmuson (5)

(Wl I TR

Los Alamos National Laboratories (5)
Group S1, MS 606
Los Alamos, NM 87545

Attn: H. F. Martz
R. J. Beckman
M. E. Johnson
M. D. McKay
R. A. Waller

Ioannis G. Bartzis

Greek Atomic Energy Commission
Nuclear Research Center Demokritos
Aghia Paraskevi

Attikis

GREECE

A. Bayer

INR-Kernforschungszentrum Karlsruhe
D-7500 Karlsruhe 1

Postfach 3640

WEST GERMANY

Nicholas Birkett

Department of Clinical Epidemiology
& Biostatistics

McMaster University

1200 Main Street

Hamilton, Ontario, L8N 325

CANADA

Thomas A. Bishop

Battelle Columbus Laboratories
505 King Avenue

Columbus, OH 43201

DIST-1



Carla Brofferio

Comitato Nazionale per l1'Energia Nucleare
Viale Regina Margherita, 125

Casella Postale N. 2358

I-00100 Roma A.D.

ITALY

Robert Budnitz

Future Resources Associates
2000 Center Street

Suite 418

Berkeley, CA 94707

Klaus Burkart

Institut fur Neutronenphysik and
Reaktortechnik (INR)

Kernforschungszentrum Karlsruhe G.m.b.H.

Postfach 3640

D-7500 Karlsruhe 1

WEST GERMANY

Pietro Cagnetti

PAS

Comitato Nazionale per l1'Energia Nucleare
Centro di studi Nucleari della Casaccia
Via Anguillarese km 1+300

I-00060 Roma

ITALY

James E. Campbell (2)

Intera Environmental Consultants Inc.
11999 Katy Freeway

Houston, TX 77079

S. Chakraborty

Abtielung fur die Sicherheit der Kernanlagen
Eidgenossisches Amt fur Energiewirtschaft
Wurenlingen

SWITZERLAND

Michael L. Corradini

University of Wisconsin-Madison
Nuclear Engineering Dept.

145 Engr. Res. Building

1500 Johnson Drive

Madison, WI 53706

DIST-2



Alistair D. Christie

Deputy Director, Air Quality and
Inter-Environmental Research Branch

Environment Canada

Atmospheric Environment Service

4905 Dufferin Street

City of North York, Downsview

Ontario, M3H 5T4

CANADA

W. J. Conover (10)

College of Business Administration
Texas Tech University

Lubbock, TX 79409

Malcolm Crick

National Radiological Protection Board
Chilton

Didcot

Oxon. OX11lORQ

United Kingdom

J. M. Davenport
Department of Mathematics
Texas Tech University
Lubboc¢ck, TX 79409

Pamela Doctor
Battelle Northwest
P. O. Box 999
Richland, WA 99352

Darryl Downing (2)
Computer Sciences

Building 2029, P. O. Box X
ORNL

Oak Ridge, TN 37830

Ove Edlund

Studsvik Energiteknik AB
Studsvik

Fack

S-611 82 Nykoping 1
SWEDEN

Bert Th. Eendebak
KEMA Laboratories
Utrechtseweg, 310
Postbus 9035
NL-6800 ET Arnhem
NETHERLANDS

DIST-3



Daniel Egan

Office of Radiation Programs (ANR-460)
U.S. Environmental Protection Agency
Washington, DC 20460

Friedmar Fischer

Kernforschungszentrum Karlsruhe G.m.b.H.
Postfach 3640

D-7500 Karlsruhe 1, WEST GERMANY

Brenda Ganheart

Minerals Management Service
P. O. Box 7944

Metairie, LA 70010-7944

R. H. Gardner

Environmental Sciences Division
ORNL

Oak Ridge, TN 37830

Dave G. Gosslee (6)

P. O. Box Y, Bldg. 9704-1
ORNL

Oak Ridge, TN 37830

William Schucany (5)
Department of Statistics
Southern Methodist University
Dallas, TX 75275

Allan Gutjahr

Department of Mathematics
NMIMT

Socorro, NM 87801

William V. Harper (2)
Performance Analysis Department
Battelle Columbus Laboratories
505 King Avenue

Columbus, OH 43201

Michael Haynes

United Kingdom Atomic Energy Authority
Safety & Reliability Directorate
Wigshaw Lane

Culcheth

Warrington WA3 4NE

UNITED KINGDOM

Vahe Hayrikian

Bechtel Power Corporation
12400 E. Imperial Highway
Norwalk, CA 90650

DIST-4



F. O. Hoffman

Health and Safety Research Division
ORNL

Oak Ridge, TN 37830

Stephen C. Hora (10)

College of Business Administration
Texas Tech University

Lubbock, TX 79409

Frank W. Horsch

Kernforschungszentrum Karlsruhe G.m.b.H.
Postfach 3640

D-7500 Karlsruhe 1

WEST GERMANY

Toshinori Iijima

Division of Reactor Safety Evaluation
Reactor Safety Research Center

Japan Atomic Energy Research Institute
Tokai Research Establishment
Tokai-mura

Naka-gun

l1baraki-ken 319-11

JAPAN

Janeen Judah

Department of Petroleum Engineering
Texas A&M University

College Station, TX 77843

Geoffrey D. Kaiser
Consulting Division
NUS Corporation

910 Clopper Road
Gaithersburg, MD 20878

Samuel C. Kao (2)

Applied Mathematics, 515
Brookhaven National Laboratory
Upton, NY 11973

Dean C. Kaul

Science Applications, Inc.
Suite 819

1701 East Woodfield Road
Schaumburg, IL 60195

K. E. Kemp

Department of Statistics
Kansas State University
Manhattan, KS 66502

DIST-5



Jan G. Kretzschmar

Studiecentrum voor Kernenergie (SCK/CEN)
Boeretang, 200

B-2400 Mol

BELGIUM

Daniel Manesse

Institut de Protection et de
Surete Nucleaire (IPSN)

Commissariat a 1'Energie Atomique

Centre d'Etudes Nucleaires de
Fontenay-aux-Roses

Boite Postale 6

F-92260 Fontenay-aux-Roses

FRANCE

Michael Marchlik
Ebasco Services, 1Inc.
160 Chubb Avenue
Lyndhurst, NJ 07071

David S. Margoles

Mathematics and Statistics Division
Lawrence Livermore Laboratory

P. O. Box 808 (L-316)

Livermore, CA 94550

Scott Mathews

EG&G Idaho

M.S. TSB

P. O. Box 1625

Idaho Falls, ID 83415

Marise Mikulis

Arthur D. Little, 1Inc.
Alcorn Park

Cambridge, MA 02140

Shan Nair

Research Division

Central Electricity Generating Board
Berkeley Nuclear Laboratories
Berkeley

Gloucestershire GL13 9PB

UNITED KINGDOM

William Nixon

United Kingdom Atomic Energy Authority
safety & Reliability Directorate
Wigshaw Lane

Culcheth

Warrington WA3 4NE

UNITED KINGDOM

DIST-6



Don Paddleford
Westinghouse

P. O. Box 355
Pittsburgh, PA 15230

Norman C. Rasmussen

Department of Nuclear Engineering
Massachusetts Institute of Technology
77 Mass Avenue

Cambridge, MA 02139

Mark Reeves

Intera Environmental Consultants
11999 Katy Freeway

Suite 610

Houston, TX 77079

Ilkka Savolainen

Technical Research Centre of Finland
Nuclear Engineering Laboratory

P. O. Box 169

SF-00181 Helsinki 18

FINLAND

Sebastiano Serra

ENEL-DCO

Ente Nazionale per 1'Energia Elettrica
Via G.B. Martini, 3

Casella Postale N. 386

I-00186 Roma

ITALY

Juan Bagues Somonte
Junta de Energia Nuclear
Ciudad Universitaria
Avenida Complutense, 22
Madrid-3

SPAIN

David A. Stanners

Comnission on European Communities
Joint Research Center

Ispra Establishment

21020 Ispra (Varese)

ITALY

John R. D. Stoute

Health Physics Division
Energieonderzoek Centrum Nederland (ECN)
Westerduinweg, 3

Postbus 1

NL-1755 Petten ZG

NETHERLANDS

DIST-7



Marian Stubna

Nuclear Power Plants
Research Institute

VUJE

919 31 Jaslovske Bohunice
orkes Trnava
CZECHOSLOVAKIA

S¢éren Thykier-Nielsen
Health Physics Department
Risé National Laboratory
Postbox 49

DK-4000 Roskilde

DENMARK

Alfred Torri

Pickard, Lowe and Garrick., Inc.
2260 University Drive

Newport Beach, CA 92660

Ulf Tveten

Institute for Energy Technology
Postboks 40

N-2007 Kjeller

NORWAY

I. B. Wall

Electric Power Research Institute
3412 Hillview Avenue

P. O. Box 10412

Palo Alto, CA 94303

Keith Woodard

Pickard, Lowe & Garrick, Inc.
1200 18th Street, NW

Suite 612

Washington, DC 20036

John R. Yearsley
U.S. EPA, Region X
1200 Sixth Avenue
Seattle, WA 98101

Jon Young

Energy Incorporated
515 West Harrison
Suite 220

Kent, WA 98031

DIST-8



Eric R. Ziegel

standard 0il Company (Indiana)
Amoco Research Center

P. O. Box 400

Naperville, IL 60566

Auguste Zurkinden

Abteilung fur die Sicherheit
der Kernanlagen

Bundesamt fur Energiewirtschaft

CH-5303 Wurenlingen

SWITZERLAND

Lai K. Chan

Department of Statistics
The University of Manitoba
Winnipeg, Manitoba

CANADA R3T 2N2

Hue McCoy

TRASANA

White Sands Missile Range
White Sands, NM 88002

2561 G. W. Smith

3141 C. M. Ostrander (5)
3151 W. L. Garner
6246 H. P. Stephens
6312 R. R. Peters
6400 A. W. Snyder
6410 J. W. Hickman
6411 A. S. Benjamin
6412 M. P. Bohn

6414 D. M. Ericson
6415 F. E. Haskin
6415 D. J. Alpert
6415 D. E. Bennett
6415 J. M. Griesnmeyer
6415 J. C. Helton
6415 R. L. Iman (20)
6415 J. D. Johnson
6415 C. D. Leigh

6415 L. T. Ritchie
6415 M. J. Shortencarier
6415 J. L. Sprung
6422 J. E. Brockman
6422 J. E. Gronager
6425 D. R. Bradley
6430 N. R. Ortiz

6431 R. M. Cranwell
8024 M. A. Pound

DIST-9



WAC PORM 338 US NUCLEAR REGULATORY COMMISSION | 1 REPORT NUMBER (Asugnec by T/0C #0g Vor Ao 1t any)

Sor 3302 BIBLIOGRAPHIC DATA SHEET NUREG/CR~4122
. SAND85-0044

SEE INSTRUCTIONS ON THE REVERSE

2 TITLE AND SUBTITLE 3 LEAVE BLANK

A Fortran 77 Program and User's Guide for the
Calculation of Partial Correlation and Standardipee

4 DATE REPORT COMPLETED

Regression Coefficients IoTe I =
S AUTHOR(S] April 1985
Ronald L. Iman, Michael J. Shortencarier, anf“““"r"““i“a
Jay D. Johnson

y May 1985

7 PERFORMING DRGANIZATION NAME AND MAILING ADDRESS (/ncivde 2ip Cooe, 8 PROJECT TASK WORK UN'T AUMBER

Sandia National Laboratories
P.O. Box 5800
Albuquerque, New Mexico 87185 FIN NO. A-1339

9 FIN OR GRANT NUMBER

10 SPONSORING ORGANIZATION NAME AND MAILING ADDRESS fincivoe Z:p Code) 113 TYPE OF REPORT

Division of Risk Analysis and Operations
U.S. Nuclear Regulatory Commission
Washington, DC 20555

o PERIOD COVERED tinciusve dares.

12 SUPPLEMENTARY NOTES

13 ABSTRACT /200 words or ‘ess/

This document is for users of a computer program developed by the authors at
Sandia National Laboratories. The computer program is designed to be used in con-
junction with sensitivity analyses of complex computer models. 1In particular, this
program is most useful in analyzing input-output relationships when the input has
been selected using the Latin hypercube sampling program developed at Sandia (Iman
and Shortencarier, 1984). The present computer program calculates the partial
correlation coefficients and/or the standardized regression coefficients from the
multivariate input to, and output from, a computer model. These coefficients can
be calculated on either the original observations or on the ranks of the original
observations. The coefficients provide alternative measures of the relative contri-
bution (importance) of each of the various inputs to the observed output variations.
Relationships between the coefficients and differences in their interpretations are
identified. 1If the computer-model output has an associated time or spatial history
then the computer program will generate a graph of the coefficients over time or
space for each input-variable, output-variable combination of interest, thus
indicating the importance of each input over time or space. The computer program
is user-friendly and written in FORTRAN 77 to facilitate portability.

14 DOCUMENT ANALYSIS - ¢ XKEYWORDS DESCRIPTORS ‘5 ;TV:YE;?G"
GPO Sales &
NTIS
16 SECUR.TY CLASS FICATION
This page’ . .
© IDENT(F1ERS/DPEN ENDED TERMS Unclassified

(Tris report;

Unclassified

17 NUMBER OF PAGES

18 PRICE




PSC FR4-4170

a 01

[XETITITITITSTI TS T oL S TLLSTSESTSTETS LTS LS TEIF LS TOL L S LGRS L Lo oL oL
g PARTIAL CORRELATION COEFFICIENT AND STANODARDIZED REGRESSION

C COEFFICIENT PROGRAM
CEPEPCI DLW DO OODOOOOOLIMOOIOORDIODOOODRORDROD0D

ISSUED BY SANDIA NATIONAL LABORATORIES,
A PRIME CONTRACTOR TO THE
UNITED STATES DEPARTMENT OF EMERGY

CIEILF PPN N0 T I € E <2000 OBO0RR IR

THIS CODE WAS PREPARED IN THE COURSE OF WORK SPONSORED BY
THE UNITED STATES GOVERNMENT. NEITHER THE UNITED STATES NOR
" THE UNLTED STATES DEPARTMENT OF ENERGY, THE UNITED STATES
c NUCLEAR REGULATORY COMMISSION, NOR ANY OF THEIR EMPLOYEES,
¢ NOR ANY OF THEIR CONTRACTORS, SUBCONTRACTORS, OR THEIR
Y WARRANTY, EXPRESS OR IMPLIED, OR

cop oo

ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE
ACCURACY, COMPLETENESS OR USEFULNESS OF ANY INFORMATION,
APPARATUS, PRODUCYT OR PROCESS DISCLOSED, OR REPRESENTS THAT

ITS USE WOULD NOT INFRINGE PRIVATELY OWNED RIGHTS.

[z Nzl aEaEal

Lo EDEOLILIEICPEOLILHCILICOLICILICILI LI CILO LIPS

£ THIS REPORT WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED BY THE
C UNITED STATES GOVERNMENT. NEITHER THE UNITED STATES NOR THE
I OF ENERGY

L UNITED STATES DEPARTMEN
C NOR ANY OF THEIR EMPLOYEES, NOR ANY OF THEIR CONTRACTORS,

C SUBCONTRACTORS, OR THEIR EMPLOYEES, MAKES AMY WARRANTY, EXPRESS
Y LESAL LIABILITY OR RESPONSIBILITY

L OR IMPLIED. OR AJSUMES AN

C FOR THE ACCURACY, COMPLETENESS OR USEFULNESS OF ANY INFORMATION,

C APPARATUS, PRODUCT OR PROCESS DISCLOSED, OR REPRESENTS THAT ITS
' Y QWNED RIGHTS,

LI DO OOIGOOOOBOOOCGOOROD
C AUTHCRS SANDIA NATIONAL LABORATORIES, ALBUQUERQUE, NM 87185

C R. L. IMAN PHONE (505)844-8834 ORG. 6415
C M. J. SHORTENCARIER PHONE (505)846-5445 ORG. 6415
€ J. D. JOHNSON PHOME (505)B46-5446 ORG. 6415

CEPCILILILILILDILILILILCICPLICILICICICICICI LI LICILP LI CILI LI LD

PROGRAM PCCSRC
PARAMETER (LENC=80, LENT(=10, LLAB=8, MXNDV=20, MXNINT=10,
1 MANIV=50, MXNOBS=100, MXNSTP=100)

DIMENSION CORINV((MXNIV+1)»(MXNIV+2)/2), DX(MXNINT),
IRNK(MXNSTP,MXNIV), ITMP(MXNIV), INK({MXNOES),
IWKDV{MXNDV) , IWKIV(MXNIV+1), LSDV(MXNDV),

LSIV(MXNIV+1), RK(MXNOBS), RS(MXNSTP,MXNIV+1),
RSPLT(MXNSTP), RSRC(MANSTP MXNIV+1),

RXCORR(MXNIV=(MXNIV+1) /2), STEPS{MXNSTP),

X(MXNODBS,MXNIV), XB(MXNINT), XE(MXNINT),
TMPI(MXNIV), THMP2(MXNIV), Y{MXNOBS,MXNDV, MXNSTP)
CHARACTER CARD*(LENC), CX(MXNIVI®(LLAB), CY(MXNDVI*(LLAB),

SO U L -

LABDV(MXNDV)*(LLAB>, LABIV(MXNIV)*(LLAB),
PTITLE*(LENC=-11), PXLAB#(LENC-12), PYLAB*(LENC=12),
TABLE(MXNIV+1, MXNOVI~(LLAB)

TABLET(MXNIV+1,MXNDVI*(LLAB), TITLE*(LENC=8),
THPCRD* {MAX( S*MXNINT*LENTC, MXNDV*LENTC, MXNIVXLENTC))
COMMON /MAXDIM/ ITEMP(8)

LE S LS

COMMON /PARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, NIV,
1 NINT, NOBS, NPLOTS, NSDV, NSIV, NSIVP1, NSTEPS,
2 PC, TC, YMIN, YMAX

COMMON /SPRC/ SPRCT, SPRCZ, SPRC3
CHARACTER PCLAB*20, PRCLAB*25, SRLAB*24, SRRLAB*29
DATA PCLAB, PRCLAB, SRLAB, SRRLAB /

1 "PARTIAL CORRELATION ', TPARTIAL RANK CORRELATIOR 7,

A UT
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READ{CARD(T3:LENC) Q001 P pE

6o TO 8
P CewrralQG X-AXIS
| ZLSE IF(CRDTYPC1:57 .E@. PXLOG) TH&H
i LLN=1
i GO TQ 10
i Cruws®YLIMITS RECORD
ELSE IFC(CRDTYPC1:8) .Eq. PYLIM) THEN

READ(TMPCRD, FRMTR,ERR=7000) YHMIN,

¥max

I
]
]
i G0 To 10

' {xxasxUNDEFINED KEYWORD RECORD

f__ ELSE

WRITE(6,9007)
INPERR=IMNFPERR
ENDIE

CRDTYP
+ 1

G0 TO 10
7000 CONTINUE

WRITE(6,9027) CRDTYP

INPERR=INPERR + 1

8000 CONTINUE

Cr»2xxCHECK FOR INPUT ERROMNS

1sTP=0
IF(NOBS .EQ. -9999)
WRITE(6,9008)

THEN
PNOBS

INPERR=IMPERR
ENDIF
IFCNIV LEQ, -9999)

+ 1

THEN

WRITE(6,9008)
INMPERR=INPERR
ENDIF

PHIV
+ 1

IF(NDV .EQ, -9999)
WRITE(6,9008)
INPERR=INPERR

THEN
PNDV
+ 1

IF(IFT .EQ. -9999)
WRITE(6,9008)

THEN
PFT

INPERR=INPERR

+ 1

ENCIF
H =N

IF(NSIV .GT. NIV) THEN
WRITE(6,9051) NSIV,
INPERR=INPERR + 1

NIV

ENDIF
IF(NSDY .E@. D) NSDV=NDV
IF(NSDY ,GT, NPV) THENK

WRITE(6,9053) NSDV, NDV
INPERR=INPERR + 1

ENDIF

IF(INPERR .NE. 0) STOP 'INPLT®
LABIV(NIV+1)=RSQUAR

Cx#x*#*PROCESS SELECTED INDEPENDENT VARIABLE PARAMETERS

CALL SELVAR(MXNIV, NIV, NSIV, IWKIV, LSIV, INPERR)
Crx+#*PROCESS SELECTED DEPENDENT VARIABLE PARAMETERS
CALL SELVAR(MXNDV, NDV, NSDV, IWKOV, LSDV, INPERR)

Caxxx*VERIFY NON-DUPLICATE SELECTED VARIABLES
b0 8100 I5iv=1,N51v-1
IFCIMKIV(ISIV) .EQ@. IWKIV(ISIV+1))THEN

WRITE(6,9052) IWKIV(ISIV}
INPERR=INPERR + 1
ENDIF

BT100 cONTINUE
CasxwaxYERIFY FULL RANK CASE
MSIVPI=NSIV + 1

IWKIVINSIVPTI=NIV + 1

A U
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CORINVILOCCI,J)I=RXCORRCLOCIILING
¥0c0 CONTINUE

7508 CONTINUE PSR i PR . R 1N S

po 8000 1=1,NSIV
CORINV(LOC(NSIVPT,IJ)=RS(ISTEPS,I)

8004 CONTINUE

CORINVCLOC(NSIVPT1,NSIVP1)}=1.0

S faswxrkexa2 INVERT CORRELATION MATRIX, CALCULATE PARTIAL CORRELATION

=0

CALL DSINV(CORINV, NSIVPT, IP2
00 8500 I=1,NSIV
Cuuaktnantinrknak CALCULATE AND STORE PARTIAL CORRELATIOW COEFFICITNTS

RS(ISTEPS,I)=-CORINV(LOC(NSIVP1, 1)) /
SORT(CORINV(LOF(I,I)) * CORINV(LOC(NSIVP1,NSIVP1)))

fisaziassaxsasrs CALCULATE AND STORE STANDARDIZED REGRESSION COEFFICIENTS P

RSRC(ISTEPS,I)=-CORINV(LOC(NSIVP1,I)) /
CORINV(LOC(NSIVP1,NSI¥P1JJ

1
8500 TONTINUE -

PSC FR4-2170

Cosksenaxnss STORE COEFFICIENT OF DETERMINATION (R-SQUARE)
RSQUAR=—(1.0/CORINV(LOC(NSIVPI NSIVP1}) =~ 1.0)
RS{ISTEPS NSIVPT)=RSQUAR

RSRCCISTEPS, NSIVP1)=RSQUAR

3000 CONTINUE

RETURN
END
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SUBROUTINE DSINV(A, N, IPARM)
Cxnxxxx INVERT A SYMMETRICALLY STORED MATRIX I
DIMENSION A1)

PLACE

c
C
IPARM=0

CaexwxCALL DMFSD TO PERFORM ERROR CHECKING ON
CALL DMFSD(A, N, IPARM)
IF CIPARM 4T, Q) RETURN

MATRIX TO BE INVERTED

IPIV=N » (N+1) [ 2
IND=IPIV
RQ 4000 I=1,N

BIN=1.0 / A(IPIV)
A(IPIVY=DIN
MIN=N

KEND=1 = 1
LANF=N = KEND

IF (KEND .LE, 0} GO TO 3000
J=IND
b0 2000 K=1,KEND

NORX=0,0

MIN=MIN -~ 1

LHOR=IPIV

LYER=

DO 1000 L=LANF,MIN
LVER=LVER + 1
LHOR=LHOR + L

WORK=WORK + A(LVER)*A(LHOR)

1000 CORTINUE
AC(J)==WORK * DIN
J=J} - MIN
20060 CONTINUE
3000 CONTINUE
IPIV=IPIV - MIN
IND=IND - 1
I
po -7000 I1=1,N
IPIV=IPIV + I
J=IPEV
po €000 K=1,N
WORK=0.0
LHOR= )
p0 5000 L=K,N
LVER=LHOR + K - 1
WORK=WORK + A(LHOR)*A(LVER)
LHOR=LHOR + L
5000 CONTINUE
ACJ)=WORK
J=J + K
6000 CONTINUE
7000 CONTIMUE
RETURN
END

R U4




/6X%,' THE PREVIOUS TABLE ', /)
END

PSC FB44170
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TITLE TURC1SS SENSITIVITY AMALYSIS

NIV 20
MDY &

NOBS 60
PRCC
SRRC

DEP VARS 1 3
IND VARS 1 2 3 13 20
STEPS 5 30 5 50 200 10

200 400 20

FILE TYPE 2
PLOT CUTOFF .85
JABLE CUTOFF ,60

PLOT TITLE TURCTSS SA
PLOT XLABEL TIME (SECS)

YLABEL POQLTEMP LOCATION HXFER DELTAX

XLABEL TMALL TMFE GAMMAD HFAL HFFE CKA CK8 CKC PCCA BWATER
EWATER SPONC MTCONC HFCONC MGOA MGOB MGOC DMGO GRIDL VBUB

11}
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1

RANKS

TY ANALYSIS

OF PARTIAL RANK CORRELATION COEFFICIENTS VS

DEPENDENT VARIABLE =-HXFER
UNITS = TIME (SEC)

STEPS

INDEPENDENT VARIABLES

STEPS UNITS THALL TMFE GAMMAQD MTCONC vBus
i} 5.00 3 5 2 3 T
2 10.0 4 5 4 3 1
3 12.0 4 5 2 3 1
4 20.0 5 4 2 3 q
5 25.0 5 4 4 3 1
[ 20.0 ] 3 4 3 1
7 35.0 4 5 H 3 i
8 40.0 5 4 2 3 1
9 45.0 5 4 2 3 1

10 50.0 5 4 2 3 1
11 60.0 5 4 2 3 1
12 70.0 S 4 2 3 1
13 80.0 5 4 3 1 2
14 90.0 5 4 3 1 2
15 100, 5 4 2 1 3
16 110. 3 2 3 1 5
17 120. 4 2 5 1 3
18 130, s 2 & 1 3
19 140. 5 2 A 1 3
20 150. 5 2 4 1 3
21 160, 5 2 & 1 3
22 170. 5 2 [ 1 3
23 180. 5 2 4 1 3
24 190, 5 3 [3 1 2
25 200, 5 3 4 1 2
26 220. 5 3 4 1 2
27 240, 5 3 3 2 il
28 260. 5 3 4 2 1
29 280. 5 2 4 3 1
30 300, 5 2 4 3 1
3 320. 5 2 3 & 1
32 340, 5 2 3 A 1
33 360, 4 3 2 5 1
34 380, 5 3 2 A 1
35 400, 5 3 2 4 1

A U7
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B 01

2 *"STANDARDIZED REGRESSION ', 'STANDARDIZED RANK REGRESSION '
BATA NPLOTS /7 O /
C

/

C
CrexxxLOAD VARIABLE PARAMETER DIMENSIONS INTO COMMON B8LOCK

ITEMP(1)=LENC

ITEMP(2)=LENTC
ITEMP(3)=LLAB
ITEMP(4)=MXNDV

ITEMP(5)=MXNINT
ITEMP(6)=MXNIV
ITEMP(?)=MXNODBS

ITEMP(B)=MXNSTP
Chxx*=SET PEFAULT LABELS FOR DEPENDENT AND INDEPENDENT VARIABLES
DO 100 I=1_MXNDY

WRITE(CY(I),101) 1
100 CONTINUE
po 200 I=1,MXNIV

WRITE(CX(I)},102) 1
200 CONTINUE
LoxnxenxMAIN LOOP OVER JIMNPUY DATA SETS STARTS HERE

1000 CONTINUE
CxaxaxnxCALL INPUT TO READ INPUT DATA SET
CALY INPUTCCARD, CX, CY, Dx, IWKOV, IWKIV, LABDV, LABIV,

1 LSOV, LSIV, PTITLE, PXLAB, STEPS, TITLE, TMPCRD,
2 X, XB, XE, ¥J

IF(LRAW .EG. 0) THEN
IF({LPRCC .EG. 1) .AND. (LSRRC .EQ. 1)) THEN
WRITECPYLAB,1001)

ELSE IF(LPRCC .E@. 1) THEN
WRITE(PYLAB,1002
ELSE

WRITE(PYLAS, 1003}
ENDIF
ELSE

IF((LPCC .EG. 1) .AND. (LSRC ,EG. 1)) THEN
WRITE(PYLAB,1004)
ELSE IF(LPCC .EG, 1) THEN

WRITE(PYLAB,1005)
ELSE
SRITE(PYLABR, 1006)

ENDIF
ENDIF
CraxxxCALL MATRIX TO BUILD CORRELATION MATRIX FOR SELECTED

Cuunax INDEPENDENT VARIABLES
CALL MATRIX(IWK, IWKIV, RK, RXCORR, X}
Cr#xaxCALL CORREL TO CALCULATE CORRELATIONS BETWEEN SELECTED

C**%x%« INDEPENDENT AND DEPENDENT VARIABLES
CALL CORREL(CORINV, IRNK, ITMP, IWK, IWKDV, EIWKIV, LABDV, LABIV,

1 LSbV, LSIV, PTITLE, PXLAB, PYLAB, RK, RS, RSPLT,
F] RSRC, RXCORR, STEPS, TABLE, TABLEY, TITLE,
3 THP1, THMP2, X, Y)

CreaswxaCALL PRINT TO PRINT TABLE OF MAXIMUM PARTIAL

Cranwnx CORRELATION COEFFICIENTS
1PS=0
IF({NSTEPS .G6T. 1) .AND. (TC .LT. 1.0)) THEN

IF(LPCC .E@, 1) CALL PRINT(IPS, IWKDV, IWKIY, PCLAB,

1 LABDYV, LABIV, TABLE, TITLE)
IF(LPRCC .EQ. 1) CALL PRINT{IPS, IWKDV, IWKIV, PRCLAB,
1 LABOV, LABIV, TABLE, TITLE}

IF((LPCC .EQ. 1) .OR. (LPRCC .EQ. 1)) IPS=1
IF(LSRC .EQ. 1) CALL PRINT{IPS, IWKDV, IWKIV, SRLAB,

1 LAaBDY, LABIV, TasLEl, TITLE)
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1F(NOBS .LE, NSIVP1) THEN
WRITE(6,9009) NOBS, NSIVPI
INPERR=INPERR + 1

ENDIF
Cx*xxw#VERIFY NON=~uoUPLICATE SELECTED WARIABLES
00 8300 ISbv=1,NSDV-1

IFCINKDVC(ISDV) .E@. IWKDV(ISOV+1)) THEN
WRITE(6,9054) IWKOV(ISOV)
INPERR=INPERR + 1

ENDIF
§300 CONTINUE
FO(LPCC LEQ, 0 . AND, C(LPRCC ,EQ. Q) .AND,

1 (LSRC .F@. 0> .AND. (LSRRC .EQ. 0)) THEM
YRITE(5,9011) PPCC, PPRCC, PSRC, PSRRC
INPERR=INPERR + 1

EMDIF
IFF{(LPCC .NE. 0} .OR. (LSRC .NE. 0)) .AND,
1 ((LPRCC .ME, 0) ,OR, (LSRRC ,NE, 0))) THEN

UR1TE(S,9012)
IMPERR=INPERR + 1
ENDIF

IF(CLPZC .EQ. 1) ,OR. {(LSRC .EQ. 1)) LRAW=1
IFCYMIN .GE. YMAX) THEN
YMIN=-1,0

THMAY=1.0
ENRIF
CrazaxPBOCESS STEPS PARAMETER

IF(NINT .GT. 0) THEN
IPRV=0
DO 700 INT=1,NINT

XBEG=XB(INT)
XEND=XE(INT)
IF(XBEG ,GE, AEND) THEN

WRITE(&,5017) DELX, XBEG, XEND
INPERR=INPERR + 1
G0 TO 110

ENDIF
DELX=DX(INT)
IFCINT 6T, 1) THEN

IF(XB(INTY ,NE. XE{INT-1)) THEN
WRITE(6,9029) XB(INT), XECINT=T)
INPERR=INPERR + !

GO0 TOo 110
ENDIF
NSTEPS=NSTEPS + 1

STEPS{NSTEPS)=X¥BEG + DELX
ELSE
STEPS{NSTEPS)=XBEG

ENDIF
G0 To 90
80 CONTINUE

NSTEPS=NSTEPS + 1
STEPS(NSTEPSY=STEPS(NSTEPS=1) + DELX
20 COMTINUE

IF(STEPS(NSTEPS) .LT. XEND) GO TO 80U
IF{STEPS(NSTEPS) .NE. XEND) STEPS{(NITEPS)=XEND
IPRV=NSTEPS

100 CONTINUE
110 CONTINUE
IF(NSTEPS .GT. MXNSTP) THEN

WRITE(6,YUU4) PSTEPS, MXNSTP
INPERR=INPERR + 1
ENDIF

ENDIF
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SUBROUTINE CORMAX(IY, IYC, IRNK, ITMP, IWKDV, IWKIV,

1 LABDV, LABIV, PTITLE, PXLAB, PYLAB,
2 RS, RSPLT, RSRC, STEPS, TABLE, TASLE1,
3 TITLE, TMP1, TMPZ)

sanxwxBUILD TABLES OF MAXIMUM PARTIAL CORRELATION COEFFICIENTS AND
CouwewsMAXIMUM STANDARDIZED REGRESSION COEFFICIENTS AND PLOT

Cax*anCOEFFICIENTS V5 STEPS
COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNDV, MXNINT, MXNIV,
MXNOBS, MXNSTP

—

COMMON /PARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, NIV,
1 NINT, NOBS, NPLOTS, NSDV, NSIV, NSIVP1, NSTEPS,
2 PC, TC, YMIN, YMAX

DIMENSION IRNK(MXNSTP,MXNIV), LTMP{MXNIV),

1 INKIV(MXNIV), IMKDV(MXNDV), RS{MXNSTP,MXNIV),
2 RSPLT(MXNSTP), RSRC(MXNSTP MXNIV), STEPS(MXNSTP),
3

TMPT(MXNIV), TMP2(MANIV)
CHARACTER* (%) LABDV(MXNOV), LABIV(MXNIV), PTITLE, PXLAB, PYLAB,
i} TABLE(MXNIV, MXNDV), TABLET(MXNIV MXNDV), TITLE

CHARACTER*1 BLANK
CHARACTER#80 PXLABT, PYLABT
e DIMENSION D1(2), DZ2(2)

DATA D2 /7 2+0.0 /
baTA 10, 11, 12 / 0, 1, 2 /
DATA BLANK / * ' /

DATA IFIRST / O /

S

IF(IFIRST .EQ, 0) THEN
IF(NSTEPS .GT. 1} THEN
Cakmkekkhs2rearen SET X-AX]IS LIMITS

P1(1)=STEPS(1)
D1(¢(2)=STEPS{NSTEPS)
IFCLLN .EQ, 1) THEN

01¢1)=10.0 *« INT(ALOGIO(BT(1}})
81¢2)=10.0 ** INT(ALOGI0(DT(2)} + 0.999)
ELSE

DIF=2*D1(1) - Di{(2)
BIV=D01(2) / DI1(T)
LFCCALOGTIOCDIV) .G6T. 0.5) .AND, (DIF .LE. 0.0))

1 01(1=0.0
ALNMX=ALOGI10/D1(2))
IF(DIV ,6Y. 0.5) p1¢2)=

1 AINT(10. O+ (ALNMX-AIRT(ALNMX)) +0.999)
2 10, (a STNTCALNMYD
ENDIF

ENDIF
NPRNT={NSIVP1-1} /710 + 1
PXLABT=PXLAB

IFIRST=1
IF(NSTEPS .LE. 1) WRITE(6,2031)
ENDIF

Cxxwx«LOOP TO BUILD TABLE OF MAXINWUM PARTIAL CORRELATION COEFFICIENTS
Crzxxa[F PLOTS ARE REQUESTED THEY WILL BE GENERATED WITHIN THIS LOOP
00 3000 Jy=1,NSIVPI

Cawwwawnasn FIND MAXIMUM ABSGLUTE VALUE OF FARTIAL CORRELATION
CrannwnnwasxCOEFFICIENTS
RMAX=0.0

RMAXS=0.0
RMAX1=0,0
RMAXS1=0.0

00 1000 1STEPS=T,NSTEPS
IFCABSCRS(ISTEPS,J)) .GT. RMAX) THEN
RMAX=ABS(RS{ISTEPS,J})

RMAXS=RS{ISTEPS, 13

B U3
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SUBROUTINE MEEPA(X, Y, M)
CxxxnaPERFORM ASCENDING SORT ON ARRAY X CARRYING CORPRESPONDING VALUES

CornnnFROM ARRAY Y

DIMENSION X(N), Y(N)
C
C

L=N/2 + 1
IR=N
1000 CONTINUE

IF (L .LE, 1) 60 To 7000
L=L - 1
XHOLD=XCL)

YHOLD=Y(L)
2000 CONTINUE
J=L

3000 CONTINUE
I=J
J=2 * J

1IF (4 - IR) 4000, 5000, 4000
4000 CONTINUE
1F (XCJ) LT, X(J+13) J=g + 1

5000 CONTINUE
IF (XHOLD .GE. X{J))} GO TO 4000
X()=x¢J)

Y(D)=Y (D)
60 TO 3000
—6000 CONTINUE

X(I)=XHOLD
Y{I}=YHOLD
G0 Y0 1000

7000 CONTINUE
XHOLD=X(IR)
YHOLD=Y(IR)

XCIRY=X(1)
¥Y(IR)=Y(T)
IR=IR - 1

IfF (IR .G6T. 1) GO Torg
X{1)=XHOLD

YCI)=YHOLD

-
o

RETURN
END
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SUBROUTINE PRINTI(IPS, IYC, IRNK, ITMP, LABODV, LABIV, IWKDV,
1 IWKIV, NPRNT, PXLABT, RS, STEPS, TITLE,
2 TMP1, TMPZ2)

C#x#wxPRINT INTERMEDIATE TABLE OF COEFFICIENTS AND RANKS V5 STEPS
COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNDV, MXNINT, MXNIV,
1 MXNOBS, MXANSTP

COMMON /PARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, NIV,
NINT, NOBS, NPLOTS, NSDV, NSIV, NSIVP1, NSTEPS,
PC, TC, YMIN, YMAX

=

DIMENSION IRNK(MXNSTP,MXNIV), ITMP(MXNIV},
IMKIV{MXNIV), IWKDV{MXNDV), RS(MXNSTP,MANIV),
STEPS{MXNSTP), TMP1(MXNIV), TMP2(MXRIV}

i b

CHARACTER#*(*) LABDV(MXNDV), LABIV(MXNIV), PXLABT, TITLE
CHARACTER PCLAB*20, PRCLAB*25, SRLAB+24, SRRLABw29
pATA PCLAB, PRCLAB, SRLAB, SRRLAS /

1 'PARTIAI. CORRELATION ', "PARTIAL RAMK CORRELATION ',
2 *STANDARDIZED REGRESSION ', 'STANDAROCIZED RANK REGRESSICON '

/

IF(NSTEPS ,.6T. 1) THEN
WRITE(6,1001)

ELSE
WRITE(6,1002)
ENDLF

CansawxPRINT COEFFICIENTS V5 STEPS
00 2000 IPRNT=T,NPRNT
ISTRT=(IPRNT-~1)»10 + 1

IEND=MIN(ISTRT+9 ,NSIVPT)
IF(LRAW .EQ. 0) THEN
IF(IPS ,EQ, 0) THEN

WRITE(&,2001) TITLE, PRCLAB,

1 LABDV(IMKDV(IYC)), PXLABT
ELSE
WRITE(6,2007) TITLE, SRRLAB,
1 LABDV(IWKDY(IYC)), PXLABT
= ENDLF
ELSE

IF(IPS ,EQ. 0) THEN
WRITE(6,2001) TIYLE, PCLAB,

1 LABDV(IWKDV(IYC)}), PXLABT
ELSE
WRITE(S,2001) TITLE, SRLAB,
1 LABDV(IWKOV(IYL}), PXLABT
ENDIF
ENDIF

WRITE{6,2002) (LABIV(INKIV(J)),J=ISTRT,IEND)
b0 1000 ISTEPS=?,NSTEPS
WRITE(6,2003) ISTEPS, STEPS(ISTEPS),

1 (RS(ISTEPS,J),J=ISTRT,IEND)
1000 CONMTINUE
2000 CONTINUE

C#nxxxDETERMINE RANKINGS OF CORRELATION COEFFICIENTS AT EACH TIME STEP
b0 5000 ISTEPS=1,NSTEPS
00 3000 J=1_NSIV

THMP1(J)=ABS(RS(ISTEPS,J))
3000 CONTINUE
CrenrensknrneRANK INDEPENDENT VARIABLES FOR CURRENT TIMESTEP

CALL RANKER(TMP1, TMPZ2, 1THMP, NSIV)
DO 4000 J=1,NSIV
Crreranskannrrns®REVERSE RANKING ORDER

"RNK(ISTEPS,J)=NSIV = IFIX(TMPZ(N+0.0001T) + 1
4000 TONTINUE
5000 CONTINUE

IF{NSTEr5 .6T. 1) THEN

B U5
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TURC1SS SENSITIVITY ANALYSIS

NUMBER OF NUMBER OF IND NUMBER OF NUMBER OF DEP NUMBER OF NUMBER OF CUTOFT FOK tUTOFF FOR BATA FILE
IND VARS VARS JELECTED DEP VARS VARS SELECTED OBSERVATIONS STEPS TABLE PLOTS TYPE
20 5 3 2 35 0.600 0.850 2

PARTIAL CORRELATION AND STANDARDIZED REGRESSION COEFFICIENTS

WILL BE CALCULATED USING

THE RANKS OF THE OBSERVATIONS

INDEPENDENT VARIABLES
SELECTED FOR ANALYSIS

DEPENDENT VARIABLES
SELECTED FOR ANALYSIS

1 TMALL 1 POOLTEMP )
¢ TMFE 3  HXFER
X  GAMMAO
13 MTCONC
20 VBUB
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JURC1SS SENSITIVITY ANALYSIS

STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE ~HXFER by
YUNITS = TIME (SECQ)
INDEPENDENT VARIABLES
STEPS UNITS TRALL TMFE GAMMAOD ETCONE vBUB R-SQUARE
1 5.00 =0.07 0.0 0.19 .13 0.8¢ u.73
2 10.0 0.03 -0.03 0.3% 0.22 0,80 0.84
3 15,0 =0,02 0.00 0,48 0.16 0.77 0.86
& 20.0 0.00 -0.02 0.49 0.15 0.78 0.87
5 25.0 0.00 -0.03 0.47 0.16 0,79 0.88
-] 30.0 0,00 =0,01 0,51 0.16 0.76 0.86
7 35.0 -0.D2 0.01 0.48 0.14 0.78 0.86
8 40.0 0.00 0,04 0.44% 0.20 0.74 0,79
9 45,0 0,00 0,02 0.50 0.18 0.74 0.83
10 50.0 ~0.01 -0.04 0,49 0.17 0.76 u.85
11 60.0 0.00 -0.06 0,43 0.27 0.65 0.68
12 70.0 0,00 =0.11 0,41 0,38 0.46 0.54
13 80.0 =0.06 -0.09 0.36 0,44 0.40 0.50
14 90.0 -0.07 -0.08 0.29 0.54 0.30 0.48
15 100, 0.0 =0.14 0,22 0,66 0.16 0.54
16 110. 0.05 -0.23 0.15 0.69 0.01 0.57
17 120, 0.03 -0.33 0.02 0.66 -0.12 0.57
18 130, 0.05 -0,39 =-0,10 0,63 -0,23 0.61
19 140, 0.02 -0.40 =-0.14 0.64 -0.31 0.63
20 150. 0.01 -0.3%9 =-0.15 0.65 -0.32 0.70
ral 16Q. 0.04 -0, 42 =0,17 0,59 -0,38 0.70
22 170. 0.03 -0.45 -0.19 0.55 =0.41 0.71
23 180. 0,01 -0.45 -0.19 0.54 -0.42 0.71
L) 190, 0,00 =0.43 =0,20 0,54 =0,44 0.71
25 200, 0.00 -0.41 -0.20 0.54 =0.45 0.7t
26 220, =0,01 -0.42 -0.20 0.52 -0.48 0.71
r-¥d 240, =D, 01 0,40 =0,264 0,48 -0.49 0.6%
28 260, -0.01 -0.41 =0.27 0.45 -0.49 0.69
29 280, -0.03 -0.45 =0.26 0.37 -0.49 0.66
30 300, -0,05 0,43 =0,28 0.32 Q.49 Q.62
X I20. -0.05 -0.39 -0.30 0.24 -0.47 0.55
32 340. 0.00 -0.34 =-0,32 0.12 -0.47 0.45
33 360, 0,06 -0.26 =0.35 0.05 -0.41 0.36
34 380. 0.02 =-0.12 =0,34 0.03 -0.38 0.28
35 400. 0.03 -0.10 =-0.32 0.05 -0.34 0.23
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[

01

IF(LSRRC .Ea. M)
1

ENDLF

CALL PRINT(LPS, IWKDV, IWKIY, SRRLAB,
LABDY, LABIV, TABLEY, TITLE)

WRITE(6,122
IF(NPLOTS .GT. O) THEN
CALL ENDPLCO)

CALL DONEPL
ENDIF
9999 CONTINUE

STOP
Chxxnx FORMAT STATEMENTS
101 FORMATC'Y', 12)

102 FORMAT('X*',I2)
122 FORMAT('1')
1001 FORMAT{'PRCC (%), SRRC

(= ==")

1002 FORMAT('PARTLAL RANK CORRELATION COEFFICIENT')

1003 FORMAT{'STANDARDIZED R
1004 FORMAT({'PCC {*}, SRC ¢

ANK REGRESSIOM COEFFICIENT')
- - _)i)

1005 FORMAT('PARTEIAL CORREL

ATION COEFFICIENT')

1006 FORMAT(' STANDARDIZED REGRESSION COEFFICIENT')

END

[l
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02

Cxa#+#READ DATA FROM FILE(S)
IFTT=IFT + S#LSTR
po 120 I=1,NOBS

60 T0(101,102,103,104,105,108,707,108,T0%) IFTT
101 CONTINUE
READC1 * ERR=130) (X(I, Jd),J=T1,_NIV),

1 ((Y¢1,J,K),J=1,NDV),K=1,NSTEPS)
G0 T0 120
102 CONTINUE
READ(1,%,ERR=130) (X(I,J),J=1,NIV),
1 CCY(I,d,K) ,K=1,NSTEPS) , J=1,NDV)
G0 TO 120
103 CONTINUE

READ(1,%,ERR=130) (X(I,J),J=1,NIV)
READC2.* ERR=130) ((Y(I J,K}, J=1,NDV) K=1,NSTEPS)

60 TO 120
104 CONTINUE
READCI *# ,ERR=130) (X(I, J), J=T1,NIV)

READ(2,%,ERR=130) ((Y(I,J,K), K=1,NSTEPS),J=T1,NDV)

60 To 120
105 CONTINVE
CALL USRINP(MXNDV, MXNIV, MXNOBS, MXNSTP)
RETURN
106 CONTINUE
READ(1,%,ERR=130) 1I, JJ, (X(I,J),J=1,NIV),
1 CCY(I,J,K),J=1,NDV),K=1,NSTEPS)
GO TO 120
107 CONTINUE
READ(1,%,ERR=130) 11, JJ, (X(I,J),4=1,NIV),
1 (YCT.J,K) K=1,NSTEPS) , J=1,NDV)
G0 TO 120
108 CONTINUE

READCI,*, ERR=130) II, JJ, (X(I,J), Jd=1,NIV)

READ(2,+,ERR=130) ((Y¥(I,d,K),J=1,NDV),K=1,NSTEPS)
G0 TO 120
109 CONTINUE

READ(1,%,ERR=130) I1, JJ, (X{I,J),J=1,NIV)
READ(Z,%,ERR=130) ((Y(I,J,K),K=1,NSTEPS),J=1,NDV)
120 CONTINUE

GO TO 140
130 CONTINUE
Crxsn* ERROR EMCOUNTERED TN READIKG DATA FILE(S)

WRITE(S,9028)
INPERR=INPERR + 1
140 CONTIMNUE

IF(INPERR .EQ. 0) THEN
WRITE(6,9010) TITLE, NIV, NSIV, NDV, NSOV, NOBS, NSTEPS,
1 TC, PC, IFT, STAR(LSTR+1)

Cornaiwixua*xECHO RAW QR RANK CORRELATION PARAMETER
IF(({LPCC .EQ. 1) ,0R, (LPRCC .E@. 1)) .AND.
1 ((LSRC .EQ, 1) ,OR. (LSRRC .EG. 1))) THEN

WRITE(6,9013)
ELSE IF{(LPCC .EQ. 1) .OR. (LPRCC .EQ. 1)) THEN
WRITE(6,9014)

ELSE
WRITE(6,9015)
ENDIF

IF(LRAW .EQ@Q, 0) THEN
WRITE(6,9018)
ELSE

WRITE(G,50719)
ENDIF
CrnwanswnnxECHO SELECTED VARIABLE DATA

WRITE(&,903T)

Ue
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ENDIF
IFCABS(RSRCC(ISTEPS,J)Y .GT. RMAX1) THMEN
RMAX1=ABS(RSRC(ISTEPS,J))

RMAXST=RSRC{ISTEPS, )
ENDIF
1000 CONTINUE

IF(TC .LT. 1.0) THEN
IFC(LPCC .EQ. 1) .OR. (LPRCC .EQ. 1)) THEN
IF(RMAX ,GE, TC) THEN

ChhdnakdhadnhbranrrenankwawGENERATE TABLE ENTRY FOR MAXIMUM
CrusnanhnbknkharwnnnnsnannwsPARTIAL CORRELATION COEFFICIENT
JF(RMAX ,GE, 0.995) THEN

WRITE(TABLE(J,IYC), 10013 RMAXS
ELSE IF(RMAXS ,GE. 0.0) THEN
WRITE(TABLECJ,IYC),1002) RMAXS

ELSE
WRITE(TABLECJ,IYC),1003) RMAXS
ENDILE

CrumenknkhrnknknennwknrrrcrrGENERATE TABLE ENTRY FOR STANDARODIZED
Chananmhhnsrpinsnrrnnknnanrx*rREGRESSION COEFFICIENT
1F{RMAX1 ,GE, 0,995) THEN

WRITEC(TABLE1CJ,IYC),1001) RMAXS1
ELSE IF(RMAXS1 .GE. 0.0) THEN
WRIYECTABLEICJ,IYC),1002) RMAXS1

ELSE
WRITE(TABLE1(J,IYC), 1003} RMAXS1
ENOLF

ELSE
Crnsannaanninensnaksensras ENCODE BLANK INTO TABLE ENTRY
WRITECTABLEC), I¥C), 1004)

WRITE(TABLE1(J,IYC}), 1004}
ENDIF
ELSE

CannanhhnnhbeninktxncxGENERATE TABLE ENTRY FOR STANDARDIZED
Chanhrnmankahntrkanr®cREGRESSION COEFFICIENT
IFCRMAXY ,GE, TC) THEN

IF(RMAXT .GE. 0.995) THEN
WRITE(TABLE1(J,IYC),1001) RMAXSI
ELSE JFC(RMAXS1 ,GE, 0,00 THEN

WRITE(TABLET(J,IY(),1002) RMAXS1
ELSE
WRITE(TABLETCJ I¥C),1003) RMAXS1

ENDIF
ELSE
Chrentnnthadnrnhhanriwiraw* ENCODE BLANK INTO TABLE ENTRY

WRITE(TABLE1(J,IYC),1004)
ENDIF
ENDIF

ENDIF
Curnnunnsssa]F REQUESTED, PLOT PARTIAL CORRELATION COEFFICIENTS
IF((NSTEPS ,.GT. 1) .AND. (PL .LT. 1.0) ,AND,

(CJ .EQ. NSIVP1) ,OR. ((RMAX .GE. PC) .AND,
((LPCC .EG. 1) .OR. (LPRCC .€a. 1))) .OR.

1
2
3 ((RMAX? ,GE, PC) .AND. ((LPCC .NE. 1) ,AND,
4 (LPRCC ,NE. 1)}))) THEN
WRITE(PTITLE(25:50),1005) LABIV(IWKIV(J}),
LABDV(INKDV(IYC))

-

IF(J LEQ. NSIVP1) THEN
Cammanpinwnbheruwnnkxad TEMPORARILY STORE PLOT PARAMETERS
PYLABT=PYLAB

WRITEC(PYLADR, TUDY) LABIV{IWKIV(J))
CammunanannahnnnnnwnrdaCALL CENTER TO CENTER Y-LABEL
CALL CENTER(PYLABR, 2&)

YMINT=YMIN

v
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SUBROUTINE MATRIXCIWK, IWKIV, RK, RXCORR, X)
Cr=wxxBUILD CORRELATION MATRIX
COMMON /MAXDIM/ LENC, LENTC, LLAR, MXNDV, MXK-NT, MXNIV,

1 MXNOBS, MXNSTP
DIMENSION IWK(MXNOBS), IWKIV(MXNIV), RK(MXNOBS),
1 RXCORR({MXNIV* (MXNIV+1)/2), X(MXNOBS,MXNIV)

COMMON /PARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, NIV,
1 NINT, NOBS, NPLOTS, NSDV, NSIV, NSIVP?, NSTEPS,
2 PC, TC, YMIN, YMAX

COMMON /SPRC/ SPRC1, SPRC2, SPRC3
Crukexx STATEMENT FUNCTION
LOCCI, =)+ {Jwf=]) /2

C
C
Cesaxw]F REQUESTED, RANK INOEPENDENT VARIABLE VALUES AND CALCULATE

Cxx2naw CORRELATION CONSTANTS
ROBS=FLOAT(NOBS)
IF (LRAW ,EG, Q) THEN

SPRC1=-(ROBS * (((ROBS + 1.0) / 2.0)%=2))
SPRC2=SPRC1
SPRC3=SPRCY

pe 2000 J=1,NIV
CALL RANKER{X(1,.), RK, IWK, NOBS)
01000 I=1,H08S5

X(I,)=RK(I)
1000 CG.TINUE
2000  _CONTINUE

EM.IF
Cwian**LOOF TO BUILD CORRELATION MATRIX FOR SELECTED INDEPENDENT
Laxan-y

ARIAGLES
00 6000 IX=2,NSIV
11=1X% - 1
I=IWKIV(IX)

b0 5000 JXx=1,11
JEIWKIV(JX)
ChwwwnhdnsnsswnsIF RAW VALUES ARE YUSED, FIND MEAMS OF SELECTED

Chukenesnsnexdnx INDEPENDENT YARIABLES AND CALCULATE CORRELATION
Chentnkhnnuarnnnk CONSTANTS
IF(LRAW ,NE, 0) THEN

§X=0.0
5Y=0.0
00 3000 10BS=1,NOBS

SX=SX + X(10B5,1)
SY=SY + X(I10BS,J)
3000 CONTINUE

SPRC1=~SX » SX / ROBS
SPRC2=-SY » SY / ROBS
SPRC3=-SX #» SY / ROBS

ENDIF
Cruanwnnannwnwrans CALCULATE SUMS OF SQUARES AND CROSS PRODUCTS
$x¥=0.0

$x2=0.0
§v2=0.0
bo 4000 10BS=1,NOBS

SXY=SXY + X(IOBS,I) * X(I0BS,J)
SX2=5X2 + X(I0BS,1) ## 2
SY2=5Y2 + X(IDBS,J) *» 2

4000 CONTINUE
Cowananwhnrnhansx CHECK FOR CONSTANT IMDEPENDENT VARIABLE IN INPUT VALUES
V=S§XY + SPRC3

V1=§X2 + SPRCT
V2=5Y2 + SPR(C2
IFC(V1 .NE. D.0) .AND, (V2 ,NE, 0.0)) THEN

Crannahnnwandnnnakrdsae® CALCULATE SPEARMANS RHO ANC STCRE 1T IN
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WRITE(6,1001)
ELSE
WMRITE(CS,1002)

ENDIF
Caxex«_OOP OVER PRINT SECTIONS
NPRNTR=(NSIV=1) /10 + 1

00 7000 IPRNT=T1,.NPRNTR
ISTRT=({IPRNT=1)%10 + 1
IEND=MINCISTRT+9, NSIV)

IF(LRAW .EQ. 0) THEN
IF(IPS .EQ. 0) THEN
WRITE(&6,5001) TITLE, PRCLAB,

1 LABDV(IWKDV(IYC}), PXLABT
ELSE
WRITE(6,5001) TITLE, SRRLAB,
1 LABDV{INKDV(IYC)), PXLABT
ENDIF
ELSE

IFCIPS ,EQ. O) THEN
WRITE(6,5001> TITLE, PCLAB,

1 LABDV(IWKDV(IYC)}, PXLABT
ELSE
WRITE(6,5001) TITLE, SRLAD,
] LABDV(INKDV(IYC)), PXLABT
ENDIF
ENDIF

WRITE(6,2002) C(LABIV{IWKIV(J)) J=ISTRT, IEND)

0O 6000 ISTEPS=1,NSTEPS
WRITE(6,5002) ISTEPS, STEPS(ISTEPS),
1 CIRNK(ISTEPS,J) ,J=ISTRT, IEND)

6000 CONTINUE
7000 CONTINUE
RETURN

Cxxxua* FORMAT STATEMENTS
1007 FORMAT('1')
1002 FORMAT('0Q')

2007 FORMAT(/1X,A,
/6X,A,"' COEFFICIENTS VS STEPS',

1
2 /11X, ' DEPENDENT VARIABLE -',A,"'-",
3 16X, VUNITS = ', A)
2002 FORMAT(/1X,T60,' INDEPENDENT VARIABLES',
J1X, ' STEPS' , 2X, "UNITS', 64X, 10(2X, A))

2003 FORMAT(1X,13,1X,1PG10.3,0P10F10,2)
5001 FORMAT(/1X,A,

1 /6%, *RANKS OF ', A, 'COEFFICIENTS VS STEPS',
F] 711X,  DEPENDENT VARIABLE -',A,' ',
3 716X, UNITS = ', A)
5002 FORMAT(1X,13,1X,1P610,3,10(6X,13,1X))
END

Ua
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JTURCISS SENMSITIVITY AMALYSIS

PARTIAL RANK CORRELATION COEFFICIENTS V3 STEPS
DEPENDENT VARIABLE —~POOLTEMP-
UNITS = TIME (SEC)

INDEPENDENT VARIABLES

STEPS UNITS THAL TMFE GAMMAQ MTCONC veus R=SQUARE
1 5.00 0.29 =0.01 =0.63 0 34 =0.49 0.5%
2 10.0 0.19 -0.07 =0.74 0.45 -0.68 0.70
3 1.0 0,12 -0,05 -0,78 0.48 -0.78 0,77
4 20.0 0.07 -0.06 ~0.79 0.50 -0.82 0.80
5 25.0 o.M -0.03 =-0.78 0.51 -0.84 0.81
-] 30.9 Q.11 -0,03 -0.78 0,51 ~0.84 0.81
7 35.0 0.10 -0.04 -0.78 0.53 -0,85 0.8¢
8 40.0 0.1 -0.05 -0.78 0.55 -0.86 0.82
2 45,0 0.19 =0, 04 -0,77 0.56 ~0.86 0.82

10 50.0 0.07 =-0,02 -0.77 0.59 -0.86 0.83
11 60,0 0.06 0.00 -0.78 0.59 =0.86 0,83
12 70,0 0,05 =0,01? -0,78 0,59 -0,86 0.83
13 80.0 0.05 0.02 -0,78 0.59 -0.86 0.83
14 90.0 0.04 0.12 =-0,77 0.58 -0.86 0.82
15 100, 0,02 Q0,24 =0.76 0,55 -0.84 0.81
16 110. 0.04 0.36 =0.74 0.52 -0.83 0.79
17 120, 0.0 0.53 -0,70 0.48 -0.81 0.77
18 130, 0,00 0,60 =0.66 0,38 -0.76 0.73
19 140, -0.01 0.66 =0.61 0.34 -0.70 0.70
20 150. -0.03 0.70 -0.58 0.31 =-0.66 0.69
21 160, -0,05 0,70 =0.54 0,23 =0.61 0.67
22 170. -0.08 0.71 =0,.49 0.19 -0.55 0.64
23 180. -0.12 0.74 =0.47 0,14 -0.54 0.65
24 190, -0.12 0,78 =0,45 0,12 =0.53 0.69
25 200. -0.13 0.82 -0.44 0,09 -0.51 0.72
26 220, -0.11 0.84 ~0.44 0.05 -0,48 0.75
27 240, -0,08 0,86 =0,44 0,03 =0.42 0.77
28 260. -0.06 0.89 =0.44 0.01 -0.38 0.81
29 280, -0.07 0.91 =0.42 0.02 -0.35 0.84
20 300, -0,08 0,83 -0,38 -0,01 -0.32 0.86
2 320. -0.12 0.93 =0.31 -0.04 -0.28 0.88
32 340. -0.12 0.94 =0,29 -0.06 -0.28 0.89
33 350, -0,12 0,95 =0,25 -0.09 -0.2¢6 0.91
34 380. -0.12 0.96 -0.2¢2 =-0.10 -0.¢47 0.935
35 400. -0.12 0.97 =0.21 -0.09 -0.25 0.94

ua
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TJURCISS SENSITIVITY ANALYSIS

RANKS OF STAMDARDIZED RANK REGRESSION COEFFICIENTS

DEPENDENT VARIABLE -HXFER

VS STEPS

UNITS = TIME (SEC)
INDEPENDENT VARIABLES
STEPS UNITS TMALL TMFE GAMMAD MTCONC vBuB
1 5.00 4 5 2 3 1
2 10.0 4 5 2 3 1
3 15.0 4 5 2 3 1
4 20.0 5 4 2 3 1
5 25.9 5 4 2 3 1
.} 30.0 5 [3 2 3 1
4 35.0 4 5 2 3 1
8 40.0 5 4 2 3 1
2 45.0 5 4 2 3 1
10 50.0 5 4 2 3 1
11 60,0 5 4 2 3 1
12 20.0 b3 4 2 3 1
13 80.0 5 4 3 1 e
14 90.0 5 4 3 1 2
15 100, 3 4 2 1 3
16 110. 3 2 3 1 5
17 120. 4 2 5 1 3
18 130, 3 4 4 1 3
19 140, 5 2 4 1 3
20 150. 5 2 4 1 3
21 160. 5 2 4 1 3
22 170. 5 2 4 1 3
23 180. 5 2 4 1 3
24 190, 5 3 4 1 2
25 200, 5 3 4 1 é
26 220, 5 3 4 1 2
27 240, 5 3 4 4 1
28 260, 5 3 4 2 1
29 280, 5 2 4 3 1
30 3Q0, 5 2 4 3 1
31 320. 5 2 3 3 1
32 340, 5 2 3 3 1
33 360, 4 3 2 5 1
34 380. 5 3 2 3 1
35 400, 5 3 2 4 1
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SUBROUTINE INPUT(CARD, CX, CY, DX, IWKDV, IWKIV, LABDV, LABIV,
1 LSpV, LSIV, PTITLE, PXLAB, STEPS, TITLE, TMPCRD,
4 X, X8, XE, Y)

Cwwex«PROCESS THE INPUT KEYWORD RECORDS
COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNDV, MXNINT, MXNIV,
1 MXNOBS, MXNSTP

DIMENSION DX{MXNINY), INKDV{MXNDV), IWKIV(MXNIV),
LSDVI{MXNDVY), LSIV(MXNIV), STEPS(MXNSTP),
X(MXNOBS MXNIV), XB{MXNINT), XE(MXNINT),

Ly -

¥ (MXNOBS,MXNDV,MXNSTP)
CHARACTER*(+) CARD, CXCMXNIV), CY(MXNDV), LABDV(MXNDV),
1 LABIV(MXNIV), PTITLE, PXLAB, TITLE, TMPCRD

COMMON /PARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, N1V,
1 NINT, NOBS, NPLOTS, NSDV, NSIV, NSIVP1, NSTEPS,
2 PC, TC, YMIN, YMAX

CHARACTER*1 BLANK, DUM, STAR(2)

CHARACTER*20 CRDTYP, FRMTA, FRMTAR, FRMTI, FRMTAI, FRMTR, RSQUAR
CHARACTER PY*6, PNIV*&, PNDV*4&, PNOBS*5, PSTEPSx6,
1 PFT+10, PIV*9, PXL*7, POV+9, PYL*7,
2 PPCC*4, PPRCC*S, PSRC*4, PSRRC*5, PTCx13,
3 PPC*12, PPTx11, PPXL*12, PXLOG*5, PYLIM*8

PARAMETER (PT="TITLE °',

PNIV="NIV ',

1 PNDV=*NDV ', PNOBS="NOBS ',
2 PSTEPS="'STEPS ', PET="FILE TYPE ',
3 PIV="IND VARS ', PXL="XLABEL ",
4 PBV="DEP VARS ', PYL='YLABEL ",
5 peCc="pPCC ', PPRCC="PRCC ",
] PSRC="SRC ', PSRRC="SRRC ",
7 PTC="TABLE CUTOFF ', PPC='PLOT CUTOFF °*,
8 PPT="PLOY TITLE ', PPXL="PLOT XLABEL °,
9 PXLOG="XLOG ', PYLIM="YLIMITS ',
A BLANK=" ")
/ 'R-S RE® [
DATA STAR f * ', "=' [/
C
%
REWIND 1
REWIND 2
0g 1000 I=1_ MXNDV
LSev(I)=0

LABDV(I)=CY(I)
1000 _CONTINUE

00 2000 1=1,MXNIV
LSIV(I)=0
LABIV(I)=CX(I)

2000 CONTINUE
CoxaesINITIALLIZE PARAMETERS
TITLE=BLANK

INPERR=0
IEND=D
NIV==9999

NSIVPI=D
NSIV=0
NBY=-9%99

NSDV=0
NOBS=-99%%9
NINT=0

NSTEPRS5=1
LPcc=0
LPRCL=0

LSRC=0
LSRRC=0
IFT=-99%99

LLN=0
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MXNV=MAX{NSDV, NSIV}
DO 9000 IV=1,MXNV
JF((IV ,LE. NSDV) . AND. (IV .LE. NSIV)) THEN

WRITE(6,9032) IWKIV(IV), LABIV(IWKIV{IV)),
1 IWKDV{IV), LABDV{IWKDV(IV))
ELSE IFCIV .GT. NSDV) THEN

WRITE(6,9032) IWKIV(IV), LABIV(IWKIV(IV))

ELSE
MRITE(S,9033) IWKDV(IV), LABDV(IWKDV(IV)})
ENDIF
9000 CONTINUE
ELSE
WRITE(6,9030) INPERR
STOP 'INPUT!
EMDIF
RETURMN
Cewxas FORMAT STATEMENTS
_2001 FORMATY(A)
9003 FORMAT('0D’ ,5("'>"),"THE PARAMETER ',A,' IS LESS THAN OR EQUAL TO ',
'ZERO "l
_Qﬂﬂﬁ_ﬁnBHnT('O' S¢'>"'),"THE VALUE OF THE PARAMETER ',A,' IS GREATER ',
1 *THAN THE MAXIMUM ALLOWED ',110,
2 f1X S('>"'),"PLEASE CONSULT THE USER MANUAL FOR ',

W TQ ADJUST THIS LIMIT')

9005 FORHAT('O',S( >*'),"AN INVALID FILE TYPE HAS BEEN REQUESTED',I10}
9006 FORMAT('0Q',S¢'>"),"THE PARAMETER ',A,' IS5 NOT BETWEEN ZERC AND ',
'ONE ',F10,3)

9007 FORMAT('0’,5('>"),'THE FOLLOWING RECORD IS NOT A VALID ',
'KEYWORD RECORD®,
F1X,'>>>>>PLEASE CONSULT THE USER MANUAL FOR THE ',

*CORRECT KEYWORD RECORD SYNTAX',
750°, 1353330 A)
_;zgng_ﬁggnnrt (>535>THE ', A,'KEYWORD RECORD IS REQUIRED BUT ',

=P -

'*MISSING')
9009 FORMAT(*O>>>>>THE NUMBER OF OBSERVATIONS ' ,I10,' IS LESS °*,
'THAN OR EQUAL TO THE NUMBER OF SELECTED INDEPENDENT',

/1%, ">>>>>VARIABLES PLUS ONE ',I10,' THIS IS NOT A FULL °*,
‘RANK CASE",
/1X,'>>>>>50 NO PARTIAL CORRELATIONS CAN BE CALCULATED')

H~ W P

9010 FORMAT('1*,
1%,8,
/'0', "NUMBER OF',T14,"NUMBER OF IND',T33,'NUMBER OF',

T47,'NUMBER OF DEP',T66, NUMBER OF',TBO,'NUMBER OF',
T94,' CUTOFF FOR',T108,'CUTOFF FOR',T122,'DATA FILE'",
F1X,"IND_VARS', T14,°"VARS SELECTED', T33,'DEP VARS',

T47, ' VARS SELECTED® ,T65,"OBSERVATIONS',T8Z2,'STEPS',
T96,' TABLE' ,T110,'PLOTS" ,T124,"' TYPE',
F1%,16,T716,16,733,16,749,16,T656,16,TBO, 16, T94,F7.3,

Ol00 ~ oW P W =

T108,F7.3,T122,14,A)
9071 FORMAT('0>>>>>AT LEAST ONE OF THE FOLLOWING KEYWORD ',
"RECORDS IS5 REGQUIRED BUT MISSING —--',

=

X, T 3>555 7 LAY
9012 FORMAT('0>>>>>WHEN MORE THAN ONE OF THE FOLLOWING °,
*KEYWORD RECORDS IS SPECIFIED, ',

/1%,">>>>>THEY MUST BE PAIRED AS EITHER PCC AND SRC ',
‘OR  PRCC AND SRRC')
9013 FORMAT(/'0", "PARTIAL CORRELATION AND STANDARDIZED REGRESSION ',

W =

b

"COEFFICIENTS WILL 8E CALCULATED USING')
9014 FORMAT(/'0°,'PARTIAL CORRELATION COEFFICIENTS WILL BE ',
1 'CALCULATED USING')

9015 FORMAT(/T0' ,"STANDARDIZED REGRESSION COEFFICIENTS WILL BE ',
'CRLCULQTED USING')

901? FORMAT('O>>>>>FOR X=AXIS STeEP SIZE ',1PE10.3,' THE LOWER ',
1 "LIMIT *,TPETU. 3,
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YMAXT=YMAX
YMIM=0.0
YMAX=1.0
WRITEZPTITLE(25:50),1006) LABDV(IWKDV(IYC)}
ENDIF
CALL PLOT(LEN, I0, D1, P2, 12, 10, I1, PTITLE,
1 PXLAB, PYLAB, B1(T), D1(2))

IF{(LPCC .EQ. 1) .OR, (LPRCC .EQ. 1)) THEN
po 2000 ISTEPS=1,NSTEPS

RSPLT(ISTEPS)=RS(ISTEPS,J)
2000 CONTINUE
[easthnaknhkkrbdesad*PLOT PARVIAL CORRELATION COEFFICIENTS

CALL PLOTCLLN, 10, STEPS, RSPLT, NSTEPS,
1 11, 10, PTITLE, PXLAB, PYLAB,
2 p1(1), D1(2})

ENDIF
IFC(LSRC .EQ. 1) .OR. (LSRRC .EQ. 1)) THEN
pD 2500 ISTEPS=1,NSTEPS

RSPLT(ISTEPS)=RSRC{ISTEPRS,J)
2500 CONTINUE
Creasssisinsanxannsx*xaPL 0T STANDARD REGRESSION COEFFICIENTS

CALL PLOTC(LLN, IO, STEPS, RSPLT, NSTEPS,
1 12, 10, PTITLE, PXLAB, PYLAB,
2 pI¢H, p1(2))

ENDIF
IF(J .EQ. NSIVP1) THEN
[rassrressasadaxaanar*PESET PLOT PARAMETERS

PYLAB=PYLABT
YMIN=YMINT
YMAX=YMAXT

ENDIF
ENDIF
3000 CONTINVE

IF((LPCC .E@. 1) .OR. (LPRCC .EQ. 1)) THEN
Ir5=0
CowsnnnnnwawCALL PRINT1 TO PRINT INTERMEDIATE TABLE OF

C#ensuasxnswPARTIAL CORRELATION COEFFICIENTS AND RANKS VS STEPS
CALL PRINTI(IPS, IYC, IRNK, ITMP, LABDV, LABIV, IWKDV,

1 IMKIV, NPRNY, PXLABT, RS, STEPS, TITLE,
2 TMP1, TMP2)
ENDIF
IF((LSRC .E@, 1) ,OR, (LSRRC ,EQ@, 1)) THEN
IP5=1

CawanwanaexCALL PRINTT TO PRINT INTERMEDIATE TABLE OF
Crexeseansex* STANDARDIZED REGRESSIOMN COEFFICIENTS AND RANKS V3 STEPS

CALL PRINT1(IPS, 1IYC, IRNK, ITMP, LABDY, LABIV, IWKDV,
1 IWKIV, NPANT, PXLABT, RSRC, STEPS, TITLE,
2 TMP1, THMPZ)

ENDIF
RETURN
Cxvxe« FORMAT STATEMENTS

7001 FORMATCFS. 2, 3X)
1002 FORMAT(2X,F3,2)
1003 FORMAT(IX_ F&.2)

1004 FORMAT(BX)
1005 FORMAT(' IV=',A8,' 0DV=',A8)
1006 FORMAT(' DV="'_A8)

1007 FORMAT('MODEL ',AB)
2001 FORMAT('1'")
END

[
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Coanvenanbrdnntnrnrara CORRELATION MATRIX
RXCORR(LOCCIX,JX))=V / SQRT(VY » V&)
ELSE

RXCORR{LOC(IX,ix))=0.0
ENDIF
5000 CONTINUE

6000 CONTINUE
Cxxzx=FILL MAIN DIAGOMAL OF CORRELATION MATRIX WITH ONES

pQ 7000 I=1,NSIV

RXCORRCLOCC(I, I})=1.0
7000 CONTINUE

RETURN
END

kol Ha4-8170
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SUBROUTINE RANKER(X, RANK, IWORK, N)
Cx=xnx ASSIGN RANKS TO ARRAY X
PIMENSION IWORK(N), RANK(N), X{N)

c
C
PO 1000 1=1,N

RANK(I)=FLOAT(I)
1000 CONTINUE
CexexaCAlLL SORT ROUTIMNE HEEPA

CALL REEPA(X, RANK, N)
p0 2000 I=1,N
IMORK(II=JFIX(RANK(I})

RAMK(I}=FLOAT(I1}
2000 CONTINUE
Cowsrnx FIND TIES

1=0
3000 CONTINUE
=1 + 1

IF (I .GE. N) GO TO 8000
IF (X(I) .NE. X(I+1)) GO TO 3000
Connxx COUNT TIES

NTIES=2
4000 CONTINUE
1i=] + NTIES

IF (11 .6T. N) GO TO 5000
IF (X{(I) .NE. X(II)} GO TO 5000
NTIES=NTIES + 1

60 TO 4000
Cs#*# AVERAGE TIED RANKS
—2000 CONTINUE

ave=0.0
D0 6000 J=1,NTIES
AVG=AVG + RANK(I+J-1)

6000 CONTINUE
AVG=AVG / FLOAT(NTIES)
I=1 - 1

b0 7000 J=1,NTIES
1=1 + 1
RANK(I)=AVG

7000 CONTINUE
G0 Y0 3000
8000 CONTINUE

Cxenu*REORDER
=1
9000 CONTINUE

K=IWORK(I}
IF (K _NE. I) 60 TO 1100
I=1 + 1

IF (I .LT. N) GO TO 9000
GO TO 9999
1100 CONTINUE

XHOLD=X(I)
RHOLD=RANK{I)
X(II=X{K)

RANK(I)=RANK(K)}
X{K)=XHOLD
RANK(K)=RHOLD

IWORK(I})=IWORK(K)
IWORK(K)=K
G0 To 9000

9999 CONTINUE
RETURN
END

uo
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TURC1SS SENSITIVITY ANALYSIS

RANKS OF PARTIAL RANK CORRELATION COEFFICIENTS
DEPENDENT VARIABLE -POQLTEMP-

Vs

STEPS

UNITS = TIME (SEC)
INDEPENDENT VARIABLES

STEPS UNITS THALL TMFE GAMMAQ MTLCONC VBUB

1 5.00 4 5 1 3 H

k4 10.0 4 5 1 3 2

3 15,0 [ 5 1 3 2

4 20.0 3 5 2 3 k]

5 25.0 4 5 2 3 1
& 30,0 [ 5 2 3 1

7 35.0 3 5 2 3 1
8 40,0 3 5 2 3 1
9 £5,0 3 5 2 3 1
10 50.0 4 5 2 3 1
11 60.0 3 5 2 3 1
12 70,0 & 5 2 3 1
13 80.0 3 5 2 3 1
14 90.0 5 4 2 3 1
15 100, 5 [ 2 3 1
16 110. s & F 3 1
17 120. s 3 2 4 1
18 130, S 3 2 [ 1
19 140. 5 2 3 3 1
20 150. 5 1 3 4 2
21 160, 5 1 3 [ 2
22 170. 5 1 3 4 2
23 180. 5 1 3 4 2
24 190, 5 1 3 4 2
25 200. 4 1 3 s 2
26 220. & 1 3 5 2
27 240, & 1 2 5 3
28 260. & 1 2 5 32
29 280. 4 1 2 5 3
30 300, & 1 2 5 3
31 320. 4 1 2 5 3
32 340. 3 1 2 5 3
33 360, 3 1 3 5 2
4 380. & 1 3 5 H
35 4006, 4 1 3 5 é
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1

TABLE ENTRIES REPRESENT THE MAXIMUM VALUE OF THE PARTIAL RANK CORRELATION COEFFICIENT OVER ALL STEPS
FOR EACH COMBINATION GF SELECTED INDEPENDENT VARIABLE AMD SELECTED DEPENDENT VARIABLE, PROVIDED

THAT THE ABSOLUTE VALUE OF THIS COEFFICIENT IS GREATER THAN U0.600

POOLTEMP HXFER

THMALL

THMFE 27 =, 64
GAMMAD -.79 .81
MTCONC .76
YBua -, 86 z1
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01

LRAW=0
T¢=0.60
PC=0,60

PTITLE=BLANK
PXLAB=BLANK
YMIN=0,0

YMAX=0,0
NHROS=MAX{3«MXNINT, MXNDV, MXANIV)
CrexwsEMCODE REAL FORMAT

WRITE(FRMTR,9041) NWRDS, LENTC
WRITE(FRMTAR,9042) LENTC, NWRDS, LENTC
Laow+«ENCODE INTEGER FORMAT

WRITE(FRMTI,9043) NWRDS, LENTC
WRITECFRMTAI,9044) LENTC, NWRDS, LENTC

Cxxxx>ENCODE CHARACTER FORMAT
WRITE{FRMTA,?045) NWRDS, LENTC
8 CONTINUE

_ IFCIEND LEQ. 1) GO To 8000

Cxaxux*READ KEYWORD RECORD
READR(5,9001,END=14) CARD
10 COMTINUE

IFC(IEND .EQ. 1) 60 TO 8000
IF(CCARD(T1:6) _EQ. PT) .OR. (CARD(1:10) .EQ. PFT) ,OR.
1 (CARD(I:11) .EQ, PPT) ,OR, (CARD(1:12) .EQ@, PPXL)) THEN

CRDTYP=CARD
60 To 30
——ENDLF

CALL DATS@Z(CARD, CRDTYP, TMPCRD, 1T, O
12 CONTINUE
Cxrx+*READ KEYWORD RECORD

READ(S,9001,END=14) CARD
IF(CARD(1:1) ,EQ. BLANK) THEN
CALL DATSQZ(CARD, CRDTYP, THMPCRD, IT, 1)

GO TO 12
ENDIF
GO To 30

14 CONTINUE
C#*+2xSEY END-OF-FILE FLAG
LENnD=1

30 CONTINUE
CxxxxxTITLE RECORD
IF(CROTYP(1:6) ,EG, PT) THEN

1=6
17 CONTINUE
I1=1 + 1

IF(CARD(I:I) .EG. BLANK) GO TO 17
READ(CARD(I:LENC) 9001} TITLE
GO0 To 8

Cxxx=axNIV RECORD
ELSE IF(CRDTYP(1:4) .E@. PNIV) THEN
READ(TMPCRD, FRMTI_ ERR=70003 NIV

IF(NIV .LE. 0) THEN
WRITE(6,9003) PNIV
INPERR=INPERR + 1

ELSE IF(NIV ,GT. MXNIV) THEN
WRITE(6,9004) PNIV, MXNIV
INPERR=INPERR + 1

ENDIF
60 TOo 10
CrewsxNDV _RECORD

ELSE IF(CRDTYP(1:4) .E@. PNDV) THEN
READ(TMPCRD,FRMTI, ERR=7000) NOV
IF(NDV .LE. 0) THEN

WRITE(6,Y0U3) PNDV

Ul
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2 71%,'>>>>>1S GREATER THAN OR EQUAL TO THE UPPER LIMIT ',
3 1PET10.3)
9018 FORMAT(IX,'THE RANKS OF THE OBSERVATIONS')

9019 FORMAT(1X,*THE ORIGINAL OBSERVATIONS')
9027 FORMAT('0>>>>>EITHER THE FOLLOWING KEYWORD RECORD OR THE ONE ',
'IMMEDJATELY FOLLOWING IT ',

1
2 F1X,'>>>>>D0ES NOT CONFORM TO THE FORMAT SPECIFIEC IN ',
3 'THE USER MANUAL®,

4 F1X,">33330 , A)

9028 FORMAT('0>>>>>THE DATA FILE{S5) HAVE NOT BEEN DESCRIBED ',
'CORRECTLY',
J1X,'>>>>3PLEASE CHECK THE NOBS, NIV, NDV, STEPS, AND ',

'FILE TYPE PARAMETERS',
F1X,">>>>>CONSULT THE USER MANUAL FOR DETAILS')

FRT] VY

_9029 FORMAT('0>>>>>THE BEGIMMING POINT FOR THE CURRENT STEP °,
"SIZE ',1PE10,3,

/1%,'>>>>>AND THE ENDING POINT FOR THE PREVIOUS STEP ',
*$1ZF ', 1PEI0D,3,

F o FRL VR

/1%,'>>>>>ARE NOT EQUAL BUT SHOULD BE')
9030 FORMAT(//'O>>>>>A TOTAL OF ',I2,' ERRORS FOUND IN INPUT °,
"DATA FILE'D

|
9031 FORMAT(/*0*,* INDEPENDENT VARIABLES',T3D,"DEPENDENT VARIABLES',

1 /1X,*SELECTED FOR ANALYSIS',T29,'SELECTED® FOR ANALYSIS',/)
9032 FORMAT(CIX 16,2X, A, T30, 16,2%, A

9033 FORMAT(1X,T30,16,2X,A)
9041 FORMAT(' (', I3,'F',12,'.00")
2042 FORMAT('CA’ 12, " J3,'F"',12,' ")

9043 FORMAT("(',13,'1',12,")")
90446 FORMAT('(A',12,',',13,'1"',12,'}")
9045 FORMAT(' (' I3,'A*',12,')")

9051 FORMAT('O0>>>>>THE NUMBER OF SELECTEDR INDEPENDENT VARIABLES (',

1 I3,') IS GREATER THAN ',
2 F1X,'>>>>>THE TOTAL NUMBER OF INDEPENDENT ',
3 'VARIABLES (',I3,")")

9052 FORMAT('O>>>>>DUPLICATE SELECTED INDEPENDENT VARIABLE --',I5)
9053 FORMAT('Q>>>>>THE NUMBER OF SELECTED OEPENDENT VARIABLES (',

1 I3,') 15 GREATER THAN ',
2 71%X,*>>>>>THE TOTAL NUMBER OF DEPENDENT ',
'VARIABLES (',I3,")')

9054 FORMAT('O>>>>>DUPLICATE SELECTED DEPENDENT VARIABLES --',I5)
END
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SUBROUTINE CORREL(CORINV, IRNK, ITMP, IWK, IWKDV,
INKIV, LABDV, LABIV, LSDV, LSIV,
PTITLE, PXLAB, PYLAB, RK, RS, RSPLT, RSRC,

RXCORR, STEPS, TABLE, TABLET, TITLE,
TMP1, TMP2, X, Y)
CrmasexCALCULATE CORRELATIONS BETWEEN SELECTED INDEPENDENT AND DEPENDENT

£ g -

CeneanxVARIABLES
COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNDV, MXNINT, MXNIV,
MXNOBS, MXNSTP

(=

COMMON /PARAM/ LLN, LPCL, LPRCC, LSRC, LSRRC, LRANW, NDV, NIV,
NINT, NOBS, NPLOTS, NSDV, NSIV, NSIVP1, NSTEPS,
PC, TC, YMIN, YMAX

e

DIMENSION CORINV({MXNIV+1)*(MXNIV+2)/2), IRNK(MANSTF MXNIV),
ITMP{MXNIV), IWK(MXNOBS), IWKDV(MXNDV), IWKIV{MXNIV),
LSDVCMXNDY) , LSIV(MXNIV), RK(MXNOBS), RS{MXNSTP _MXNIV),

RSPLT(MXNSTP), RSRC{MXNSTP, MXNIV),
RXCORR(MENIV*(MXNIV+1) /2), STEPS(MXNSTP), TMPI(MXNIV),
THP2CHMXNIVY, X(MXNODS, MXNIV), Y(MXNOBS, MXNDV _MXNSTP)

1B g -

CHARACTER» (%) LABDV({MXNDV), LABIV(MXNIV), PTITLE, PXLAB, PYLAB,
1 TABLE(MXNIV, MXNDV), TABLE1(MXNIV,MXNOV), TITLE
L

C
Cxusixax 0OP OVER DEPENDENT VARIABLES
1Yc=0

po 4000 IY=1,NDV
Conransansx* CHECK FOR SELECTED DEPENDENT VARIABLE
IF (LSDYCIY) _€g, 0y GO TO 4000

IYC=IYC + 1
Ceaxssxewa*]F REQUESTED, RANK DEPENDENT VARIABLE VALUES
IF (LRAW ,EQ, 0) THEN

pC 3000 ISTEPS=1,NSTEPS
CALL RANKER(Y(?1,IY,ISTEPS), RK, IWK, NOBS)
po 2000 I=1_,MHOBS

Y(I,IY,ISTEPSI=RK(I)
2000 CONTINUE
3000 CONTINUE

ENDIF
CrewwnasasaCALL CORCAL TO CALCULATE CORRELATIONS BETWEEN SELECTED
Coammrnnraxw [NDEPENDENT VARIABLES AND CURRENT DEPENDENT VARIABLE

CALL CORCAL{IY, CORINV, IWKIV, RS, RSRC, RXCORR, X, Y)
CrxnnaxwneaxCALL CORMAX TO BUILD TABLE OF MAXIMUM PARTIAL CORRELATION
Crunturwwx* CQEFFICIENTS AND PLOT PARTIAL CORRELATION COEFFICIENTS VS

ChunaahuaxuxSTEPS
CALL CORMAXC(IY, IYC, IRNK, ITMP, IWKDV, IWKIV,
1 LABDV, LABIV, PTITLE, PXLAB, PYLAB,

2 RS, RSPLT, RSRC, STEPS, TABLE, TABLEI1,
TITLE, THP1, THPZ)
4000 CONTINUE

RETURN
END
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SUBROUTINE PLOT(LLX, LLY, X, Y, NPTS, IMARK, IADVNC,
1 LABELT, LABELX, LABELY, XMIN, XMAX)
C#ee2PLOT X VS Y ARRAYS USING DISSPLA PLOT ROUTINES

COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNDY, MXNINT, MXNIV,

1 MXNOBS, MXNSTP
COMMON /PARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, NIV,
1 NINT, NOBS, NPLOTS, NSOV, NSIV, NSIVP1, NSTEPS,

2 PC, TC, YMIN, YMAX

CHARACTER*(*) LABELT, LABELX, LABELY

CHARACTER*30 FMT
DIMENSION LABT(15), LABX(15), LABY(15)
DIMENSION X(NPTS), Y(NPTS)

DATA BLANK / ' ' /
DATA PAGEX, PAGEY / 14.0, 14.0 /
DATA XAX, Yax / 10,0, 19,D /

c
c
IF(NPLOTS .EQ, C) THEN

Cxxx2#INITIALLIZE PLOT DEVICE (SYSTEM DEPENDENT)
CALL VSTART(0.0, O
Losxs+SET MO BLANK PAGES PETWEEN PLOTS (SYSTEM DEPENDEMT:

CALL VDESCP(S00G, 0, 0.0)
Cxexnxexeax CENTER PLOT LABELS
CALL CENTER(LABELT, 25)

CALL CENTER(LABELX, 26)
CALL CENTER(LABELY, 26)
ENOEF

[(exx«xTERMINATE PREVIOUS PLOT (DISSPLA)
IF({IADVNC .EQ@. 1) .AND. (NPLOTS ,G7. 0)) CALL ENDPL(D’

Lexx«*JNCREMENT NUMBER QF PLOTS

NPLOTS=NPLOTS + 1
CaxaxxIMITIALLIZE PLOT FRAME (DISSPLA)
CAaLL BGNPL(-1)

Cewewxenx SET PAGE LIMITS (DISSPLA)
CALL PAGE(PAGEX, PAGEY)
CrwsxxSUPPRESS PAGE BORDER (DPISSPLA)

CALL NOBRDR
Cxwx2ax SUPPRESS PRINTING OF OUT-OF-RANGE POINTS (DISSPLA}
CALL _NOGCHEK

Cxx#xxSET FONT FOR LABELS (DISSPLA)
CALL SIMPLX
CexswsDEFIME SUBPLOT AREA (DISSPLA)

CALL AREAZD(XAX, YAX)
Cr=xxexENCLOSE PLOT AREA (DISSPLA)
CALL_ FRAME

CrwswwxSET CHARACTER HEIGHT IN INCHES (DISSPLA)
HITE=0.30
CALL HEIGHT(HITE)

Cx##=x CONVERT CHARACTER LABELS TO INTEGER HOLLERITH LABELS FOR DISSPLA
NCHAR=50
READ(LABELT,1001) LABT

READ(LABELX,1001) LABX
READCLABELY,1001) LABY
Cxtx«uWRITE TITLE ON PLOT FRAME (DISSPLA)

HTMULT=1.0
NLINES=1
CALL HEADIN{LABT, NCHAR, HTMULT, NLIMES)

Cx=%«*REVERSE TICK MARKS ON X AND Y AXES (DISSPLA)
CALL XREVTK
CALL YREVTK

T iwxw#WRITE XK-AXIS LABEL (DISSPLA)
CALL XNAME(LABX, NCHAR)
Cxx#+%ROTATE Y-AXIS NUMBERING TO HORIZONTAL {DISSPLAJ

CALL YAXANGC(O.U)

E U4
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SUBROUTINE SELVAR(MXNV, NV, NSV, IWKVY, L3V, INPERR)
casaraPROCESS SELECTED INDEPENDENT AND DEPEMDE: ¥ VARIABLE PARAMETERS
DIMENSION IWKV(NV), LSV(NVW)

c
C

IF{NSV LT, HV) THEN

CtexnnananzPROCESS SELECTED VARIABLE NUMBERS A D FLAG VARIABLE NUmBERS
CaxnexxxaxxTHAT ARE GREATER THAN THE NUMBER OF VARIABLES REQUESTED
00 1000 I=1_NSV

IFCIWKV(I) .LE. NV) THEHN
LSYCIWKVII))=1
ELSE

INPERR=INPERR + 1
WRITE(6,9001) IWKV(I), NV
ENDIF

1000 CONTINUE
CALL SIFT(NSV, IWKV)
ELSE

CuweszentearxALL VARTABLES ARE SELECTED (DEFAULT]
b0 2000 I=1,NV

IMKY(D)=1 _
LSV(I)=1
2000 CONTINUE
- ENDIF
RETURN

Cx#xzxFORMAT STATEMENTS
2001 FORMAT('D' SX_ "VARIABLE NUMBER * I5,' HAS BEEN SELECTED',

1 /6X,"HOMEVER ONLY *,I5,' VARIABLES WERE REQUESTED')
END
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FTURC1SS SENSJTIVITY ANALYSIS
STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS
DEPENDENT VARIABLE =POOLTEMP-
UNITS = TIME (SEC}
INDEPENDENT VARIABLES
STFe§  UNITS TMALL TMFE GAMMAD MTCONC veuBe R-SQUARE
1 5.00 0.20 -0.01 -0.55 0.¢5 -0.38 0.54
2 10.0 0.10 -0.04 -0.61 0.28 -0.50 G6.70
2 15.C 0,06 -0,03 -0.60 0.26 -0.59 0.77
4 2..0 19.03 -0.03 -0.58 0.26 =0.64 0.80
5 25.0 £.05 -0.01 -0.55 0.26 -0.67 0.81
-] 30,0 0,05 -0,01 -0.53 0.26 =0.69 G.81
7 35.0 0.04 ~0.0z =0.53 0.2?7 -0.69 0.82
8 40,0 0.924 =-0.02 =0.52 0.28 -0.70 0.82
9 £5.0 0,04 -0,02 -0.51 0.28 -0.70 0.82
10 50.0 0.03 -0.01 =-0.50 0.30 -0.7% 0.83
11 60.0 0.02 0.00 -0.51 0.30 -0.70 0.83
12 70.0 0,02 0,00 -0.51 0.30 -0.70 9.83
13 80.0 0.02 .01 -0.51 0.31 -0.69 0.83
14 90.0 0.02 0.05 -0.51 0.30 -0.70 0.82
15 100, 0,01 0,11 -0,51 0.29 -0.68 0.81
16 110. 0.902 0.17 -0.50 0.28 -0.68 0.79
17 120. 0.00 0.30 -0.46 0.26 -0.65 0.77
18 130, 0,00 0,38 =0.45 0.21 -0.60 0.73
19 140. -0.01 0.48 ~0.42 0.20 -0.53 0.70
20 150. -0.02 0.54 -0.40 0.18 -0.48 0.69
21 160, -0,03 0,57 ~0.37 0.14 -0.44 0.67
22 170. -0.05 0.60 ~0.34 0.12 -0.40 0.64
23 180. -0.07 0.64 =0.31 0.08 -0.38 0.65
24 190, -0,07 0,70 -0,29 0.07 -0.35 0.69
25 200. -0.07 0.75 -0,26 0.05 -0.3 0.72
26 220. -0.06 0.79 =-0.25 0.03 -0.27 0.75
27 240, -0,04 0,82 -0.23 0.01 -0.22 0.77
28 260. -0.02 0.86 -0.22 0.00 -0.18 0.81
29 280, -0.03 0.89 -0.18 0.01 -0.15 0.84
30 300, -0.03 0.91 -0.15 0.00 -0.12 0.86
31 320. -0.04 0.92 -0.12 -0.01 -0.10 0.88
32 340, =~0.04 0.93 -0.10 -0.02 -0.10 0.89
33 360, =0.04 0.95 -0.08 -0.03 -0.08 0.%1
34 380. -0,03 0.96 -0.06 -0.03 -0.08 0.93
35 400, ~0.03 0.97 -0.05 -0.0z2 -0.06 0.94
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2

TABLE ENTRIES REPRESENT THE MAXIMUM VALUE OF THE STANDARDIZED RANK REGRESSION COEFFICIENT QOVER ALL STEPS
FOR EACH COMBINATION OF SELECTED INDEPENDENT VARIABLE AND SELECTED DEPENDENT VARIABLE, GIVEN IN

THE PREVIOUS TABLE

POOLTEMP HXFER

THALL

TMFE W27 ~.65
GAMMAD -.61 .51
MTCONC .69
yeue =71 282

E U7
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01

INPERR=INPERR + 1
ELSE IF(NDV .GT. MXNDV) THEN
WRITE(6,9004) PNDV, MXNDV

INPERR=INPERR + 1
ENDIF
GO TO 10

Caux#2NOB5 RECORD
ELSE IF(CROTYP(1:5) .EQ. PNOBS) THEN
READ(TMPCRD, FRMTI, ERR=7000) MNOES

IF(NOBS .LE. 0) THEN
WRITE(6,9003) PNOBS
INPERR=INPERR + 1

EL SE IF(NOBS .GV, MXNOBS) THEN
WRITE(6,9004) PNOBS, MXNOBS
INPERR=INPERR + 1

ENDIF
60 70 10
Craenxe GTEPS RECORD

ELSE IF(CRBTYP{1:56) .EQ. PSTEPS) THEN
NINT=IT / (3*LENTC)

READ(TMPCRD,FRMTR ERR=7000) (XB(I), XE(I), OX{(I},I=1,NINT)

G0 TO 10
Ce#xx«FILE TYPE RECORD
ELSE IF(CRDTYP(I1:10Q) ,EG, PFT) THEN

Do 19 I=LENC,711,-1
IF(CARD(I:I) .EQ. STAR(2)) THEN
CARP(I:1)=BLANK

LSTR=1
G0 TOo 20
ENDIF
19 CONTINUE
LSTR=0
20 CONTINLUE

CALL DATSQZ{CARD, CRDTYP, TMPCRD, IT, O)
READ(TMPCRD,FRMTAI, ERR=7000) DUM, IFT
IFCCIFY LLE, O) ,OR, (TFT .GT, 5)) THEN

WRITE(6,9005) IFT
INPERR=INPERR + 1
ENDIF

GO TO 8
CxxxaxIND VARS RECORD
ELSE JF(LROTYP(1:9) ,LEQ, PIV) THEN

NSIV=IT/LENTC - 1
READ{TMPCRD,FRMTAI ,ERR=7000) DUM, (IWKIV(I),I=1,NSIV)
IF{NSIV ,LE, 0) THEN

WRITE(S,9003) PIV
INPERR=INPERR + 1
ELSE IF{NSIV ,G6T, MXNIV) THEN

WRITE(6,9004) PIV, MXNIV
INPERR=INPERR + 1
ENDIF

GO TO 10
CrwaszelV LABELS RECORD
ELSE IFCCRDTYP{1:7) .EQ. PXL) THEN

WVAR=17T 7 LENTC
READ(TMPCRD, FRMTA, ERR=7000) (LABIV(I),I=1,NVAR)
DO 50 IVAR=1_NVAR

b0 &0 IL=1,LLAB
IF(LABIV(IVAR) (IL:IL) ,NE. BLANK) THEN
LABIV(IVAR)=LABIV{IVAR) (IL:LLAB)

GO TO 43
ENDIF
40 CONTINUE
a5 CONTINUE

ul
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SUBROUTINE CENTER(LABEL, ICENTR)
Cuawex CENTER LABELS ABOUT COLUMN ICENTR
CHARACTER*(*) LABEL

CHARACTER®T BLANK
CHARACTER*100 TEMP
DATA BLANK / * * /

C
C
LENGTH=LEN(LABEL)

Cax#xxFIND FIRST NON-BLANK CHARACTER IN LABEL
b0 1000 I=1,LENGTH
IFCLABELCI=T) . NE. BLANK) THEN

ISTART=I
G0 TO 1100
ENOIF
1000 CONTINUE
GO TO 9999

1100 CONTINUE

CexssaFIND LAST NON-BLANK CHARACTER IN LABEL
DO 2000 I=LENGTH,1,-1
IFCLABELCI;I) . NE, BLANK) THEN

IEND=1
60 TOo 2100
ENDLFE

2000 CONTINUE
2100 CONTINUVE
CowawxCALCULATE ACTUAL LENGTH QOF LABEL

NCHAR=IEND - ISTART + 1
Caxaeex CALCULATE MALF=LENGTH OF LABEL
MCHARZ=NCHAR / 2

Coesxx«CALCULATE POSITION OF LAST BLANK IN LABEL
LB=ICENTR = NCHARZ - 1
CewweaCALCULATE NUMBER OF BLANKS REQUIRED TO FILL END OF LABEL

NB8=LENGTH = NCHAR - LB
CexxuxxENCODE LABEL
WRITEC(TEMP,2101) (BLANK,I=1,LB),

1 (LABELCI:I),I=I1START,IEND),
2 (BLANK,I=1,NB)
Leaesn TRANSFER LABEL
LABEL=TEMP
9999 CONTINUE
RETURN L

Caxanx FORMAT STATEMENTS
2101 FORMAT(100AT)
END
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SUBROUTINE DATSGZ{CARD, CRDTYP, TMPCRD, IT, ICONT)
Cx#xxx=PROCESS KEYWORD RECORDS WHICH REQUIRE CONVERSION OF
Cruexxa CHARACTER DATA TO FLOATING PCINT OR INTEGER DATA

COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNOV, MXNINT, MXNIV,
1 MXNOBS, MXNSTP
CHARACTER*(*) CARD, CRDTYP, TMPCRD

CHARACTER*? BLANK, MINUS, PERIOD
PARAMETER (BLANK=' ', MINUS='-~', PERICGD='.')

L —
1c=0
JECICONT ,E@, 0) THEN

IT=0
TMPCRD=BLANK
CRDTYP=CARD

500 CONTINUE
I¢=IC + 1
IFCCARDCIC:-JICY ,NE. BLAMNK) THEN

G0 TO 500
ENDIF
ENDIF

CraxasSEARCH FOR BEGINNING OF NON~BLANK CHARACTER STRING
1000 CONTINUE
1¢=I1¢C + 1

IF(IC .GT. LENC) GO TO 9959
IF(CARD(IC:IC) .EQ. BLANK) GO TO 1000
ISEG=1C

Cx+w#+SEARCH FOR ENDING OF NON-BLANK CHARACTER STRING
2000 CONTINUE
1c=1¢ + 1

IF((CARDCIC:IC) .NE. BLANK) .AND. (IC .LE. LENC)) GO TO 2000
CanenaMOVE NON-BLANK CHARACTER STRING INTO TMPCRDP RIGHT-JUSTIFIED
3000 COMTINUE

IEND=IC =~ 1
ILEN=IEND - IBEG + 1
F T L THEN

WRITE(6,9001) CRDTYP, iLEN, LENTC
STOP 'DATSQZ'
ENDLF

IT=1T + LENTC - ILEN
D0 4000 I=IBEG,IEND
[T=IT + 1

. TMPLROD(IT:ITi=CARD(I:I)
4000 CONTINUE
GO_To 1000

9999 CONTINUE
RETURN
Crsewsex FORMAT STATEMENTS

9007 FORMAT('0',5('>'),"THE DATA ON KEYWORD RECORD *,A,' CONTAINS ',
12," CHARACTERS',
2 /6%, THE MAXIMUM NUMBER OF CHARACTERS ALLOWED .5 ',12)

END
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CoxnxeMRITE T-AXIS LABEL (DISSPLA}

CALL YNAME(LABY, MCHAR)
Caw=axSET UP LINEAR AXES (DISSPLA)
IF (LLX .Ea. D) THEN

XSTEP=(XMAX ~ XMIN) / 5.C

YSTEP=(YMAX - YMIN) / YAX

CALL GRAF(XMIN, XSTEP, XMAX, YMIN, YSTEP, YHMAX
CeswnsssaaxDRAWN SECONDARY TICK MARKS (DISSPLA)

CALL XNONUM

CALL YNONUM
CALL XGRAXS{XMIN, XSTEP, %MAX, XAX, BLANK, =1, 0.0, YAX)
CALL_YGRAXSCYMIN, YSTEP, YMAX, YAX, BLANK, -1, XAX, 0.0

P LOGX, LINY AXES (DISSPLA)
XCYCLE=XAX / AINT(ALOGIOCXMAX/XMINI+0.97}
YSTEP=(YMAX - YMIN) / YAX
CALL XLOG(XMIN, XCYCLE, YMIN, YSTYER)
GuawwewwsesDRAW SECONDARY TICK MARKS (DISSPLA)
CALL XNONUM J—
CALL YHONUM
CALL XLGAXS(XMIN, XCYCLE, XAX, BLANK, -1, 0.0, vAaX}
CALL YGRAXSCYMIN, YSTEP, YMAX, YAX, BLANY, -1, XAx, 3.9
ENDIF
Cxaxx#«SFT PLOT SYMBOL (OISSPLA)
IF (IMAAK .NE. 0) CALL MARKER(Z:
MARK=MIN(IMARK, 1)
IF (IMARK .EQ. 22 THEN
CALL DASH
MARK=0
EMDIF

CanazxPLOT POINTS (DISSPLA)
CALL CURVE(X, Y. NPTS, MARK)
Guzxx««TERMINATE CURRENT PLOT (DISSPLA)
CALL ENDGR(D)
RETURN
CamaxxFORMAT STATEMENTS . . o
1001 FORMATCISA) —
END
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SUBROUTINE SIFT(N, IXV}
Cxe=x«PERFORM ASCENDING S0RT ON ARRAY IXV
DIMENSION IXV(N)

c
C
M=N

1000 CONTINUE
M=M / 2
IF (M) 3000, 9000, 3000

3000 CONTINUE
K=N - M
=1

4000 CONTINUE
1=J
5000 CONTINUE

L=I + M
IF (IXV(IY-IXV(L)) 7000, 7000, 6000
6000 CONTINUE

A=IXV(I)
IXV(Id=IXV(L)
IXVCOLI=A

I=I - M
1F (1) 7000, 7000, 5000
7000 CONTINUE

J=J + 1
IF (J-K) 4000, 4000, 1000
9000 CONTINUE

RETURN
END

[E]
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JURC1$S SENSITIVITY ANALYSIS

RANKS OF STANDARDIZED KANK REGRESSION COEFFICIENTS
DEPENDEMT VARIABLE -POOLTEMP-

VS STEPS

UNITS = TIME (SEC)
INDEPENDENT VARLABLES
STEPS UNITS TMALL TMFE GAMMAD MTCONC veus
1 5.00 4 5 1 3 F
2 10.0 &4 5 1 3 2
—3 15,0 4 5 1 3 4
4 2¢0.0 3 5 2 3 1
5 25.0 4 5 2 3 1
[] 30.0 4 5 2 3 1
7 35.0 4 S 2 3 1
8 40.0 4 5 2 3 1
2 55,0 4 5 2 3 1
10 50.0 4 5 ¢ 3 1
11 60.0 4 5 2 3 $
12 70.0 4 5 2 3 1
13 80.0 4 5 2 3 1
14 20.0 5 4 2 3 il
15 100, 5 4 2 3 i
16 110. 5 4 2 3 1
17 120. 5 3 2 & 1
18 130, 5 3 2 & 1
19 140. 5 2 3 4 1
20 150, 5 1 3 & 2
21 160, 5 i} 3 4 2
22 170. 5 1 3 4 2
23 180. 5 1 3 4 2
L 190, 5 1 3 & 2
25 200. 4 1 3 5 H
26 220, 4 1 3 5 <
27 ° 260, [3 1 2 5 3
28 260, 4 1 2 5 3
29 280. 4 1 2 5 3
30 300, 4 1 2 5 3
31 320, 4 1 2 5 3
32 340. 4 g 2 5 3
33 360, 4 1 3 5 2
34 380. 4 1 3 5 2
35 400. & 1 3 5 F4
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END OF PISSPLA 9.0 -- 23415 VECTORS GENERATED IN 5 PLOT FRAMES.

PROPRIETARY SOFTWARE PRODUCT OF ISSCO,

SAN DIEGO,

CA.

7022 VIRTUAL STORAGE REFERENCES; 6 READS;

0 WRITES.

u7
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50 CONTINUE
Cewex«DEP VARS RECORD
ELSE [FCCRDTYP({1:%) .E@. PDW) THEN

NSDV=IT/LENTC - 1
READCTMPCRD,FRMTAI,ERR=7000) DUM, (IWKDV(I},I=1,N5DV)
IF(NSDY ,LE, 0) THEN

WRITE(S,9003) PDV
INPERR=INPERR + 1
ELSE JE(NSDV ,GT, MXNDV) THEN

WRITE(6,9004) PDV, MXNDV
INPERR=INPERR + 1
ENDIF

G0 T0 10
CerexaxDY LABELS RECORD
ELSE IFCCRDTYP(1:7) ,EQ, PYL) THEN

NVAR=IT / LENTC
READ(TMPCRD, FRMTA,ERR=7000) (LABOV(I), I=1,NVAR)
po 70 IVAR=1,.NVAR

b0 60 IL=1,LLAB
IF(LABDVC(IVAR) (IL:IL) .NE., BLANK} THEN
LABDV(IVAR)=LABDV(IVAR)(IL:LLAB)

GO TO &5
ENDIF
60 CONTINUE
65 CONTINUE

70 CONTINUE
LrexvxPCC RECORD

ELSE IF(CRDTYP(1:4) ,EQ. PPCC) THEN
LPCC=1
G0 70 10

Ca##xx«PRCC RECORD
ELSE IF(CRDTYP(1:3) .EQ. PPRCC) THEN
LPRCC=1

60 TO 10
CawwaxSRC RECORD
ELSE [F(CRDTYP(i1:4) .EGQ, PSRC) THEN

LSRC=1
GO0 TO 10
Crnvxu«SRRC RECORD

ELSE IF(CRDTYP(1:5) .EQ. PSRRC) THEN
LSRRC=1
GO To 10

CewwexTABLE CUTOFF RECORD
ELSE IF({CROTYP(1:13) .EQ. PTC) THEN
READ(TMPCRD, FRMTAR,ERR=7000) buM, TC

IF(C(TC .LT. 0.0) .OR. (TC .GT. 1.0)) THEN
WRITE{6,9006) PTC, TC
INPERR=INPERR + 1

ENDIF
G0 TO0 10
CownsenpPl 0T CUTOFF RECORD

ELSE IF(CRDPTYP(1:12) .EG. PPC) THEN
READ(  APCRD,FRMTAR,ERR=7000) DUM, PC
IF(¢PC LT, 0.0) .OR., (PC .67, 1.0)) THEN

WRITE(6,9006) PPC, PC
INPERR=INPERR + 1
ENDIF

60 T0 10
CewaexPLOT TITLE RECORD
ELSE IF(CRDTYP(1:11) ,EQ. PPT) THEN

READCCARD(T2:LENCY , P00Ty PTITLE
GO To 8
fexs2=B 0T XLABEL RECORD

BN ELSE LFICAD YR/ T:727 _Eg. FPE.] THEN
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SUBROUTINE CORCAL{IY, CORINV, IWKIV, RS, RSRC, RXCORR, X, Y)
CexvxxCALCULATE CORRELATIONS BETWEEN SELECTED INDEPENDENT VARIABLES
Cwwxenx AND CURREMT DEPENDENT VARIABLE

COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNDV, MXNINT, MANIV,
1 MXNOBS, MXNSTP
COMMON /PARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, NIV,

1 NINT, NOBS, NPLOTS, NSbV, NSIV, NSIVP1, NSTEPS,
2 PC, TC, YMIN, YMAX
COMMON /SPRC/ SPRC1, SPRC2, SPRC3

DIMENSION CORINVC((MXNIV+1)*(MXNIV+2)/2), IWKIV(MXNIV),

1 RSCMXNSTP,MXNIVY, RSRC(MXNSTP,MXNIV),
2 RXCORR(MXNIV* (MXNIV+1) /2), X(MXNOBS MANIV),
3 Y(MXNOBS, MXNDV, MXNSTP)

Ca#xaxn STATEMENT FUNCTION
LOCCE )=+ (Jw]-]) /2

C
C
ROBS=FLOAT(NOBS)

Cranax Q0P TO CALCULATE CORRELATIONS BETWEEN SELECTED INDEPENDENT
CrawsaxVARIABLES AND CURRENT OEPENDENT VARIABLE
00 4000 JI=1.NSLY

IX=IWKIV(I)
p0 3000 1STEPS=7,NSTEFS
Lanpnzenewnrenznre[F RAM YVALUES ARE USED FIND MEANS OF SELECTED OEPENDENT

CaxnaneresrrnaaeVARIABLE AND CALCULATE CORRELATION CONSTANTS
IF (LRAW ,NE. 0) THEN
$X=0,0

5Y=0,0
DO 1000 10B5=1,NOBS
SX=85X + X{I0BS,I1X)

SY=5Y + Y(IOBS,IY,ISTEPS)
1000 CONTINUE
SPRCI=-SX = SX / ROBS

SPRC2=~8Y = SY / ROBS
SPRC3==-5X = SY / ROBS
ENDIF

Crwonwawwannznas CALCULATE SUMS OF SQUARES AND CROSS PRODUCTS
5Xy=0.0
$x%2=0,0

5y2=0.0
po 2000 IOBS=1,NOBS
SXY=SXY + X(IOBS, IX)»Y(I0BS, IY ISTEPS)

SX2=$X2 + X(10BS,1X) w# 2
SY2=§Y2 + Y(IOBS,IY,ISTEPS) ## 2
2000 CONTINUE

Crwanmanntnshare CHECK FOR CONSTANT INDEPENDENT OR DEPENDENT VARIABLE
CrwxudawnrnnankxxIN INPUT DATA
V=SXY + SPRC3

V1=5X2 + SPRC1
v2=5Y2 + SPRCZ
IF ¢(¢v1 _Ne., 0.0) .AND. (V2 _NE. 0.0)) THEN

Crunmmasehhhbenunehrwwre CALCULATE SPEARMANS RHO AND STORE IT TEMPORARILY
Cowpmaandsannnrnrasnxa [N PARTIAL CORRELATION COEFFICIENTS ARRAY
RSCISYEPS, I)=V / SQRT(V1 » V2)

ELSE
RS(ISTEPS,I1)=0.0
ENDIF

3000 CONTIMUE
4000 CONTINUE
Coerwes| QOP TO CALCULATE PARTIAL CORRELATION COEFFICIENTS

PO 9000 ISTEPS=T1,NSTEPS
fersvsanens{OPY CORRELATIONS INTO MATRIX TO BE [NVERTED
06 7500 1=1,NSIV

oo TUDT 0=V,
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SUBROUTINE DMFSD(A, N, IPARM)

CewezwsPERFORM ERROR CHECKING ON MATRIX TO BE INYERTED

DIMENSION AC1)

c
C
KP1v=0

00 8000 K=1,N
KPIV=KPIV + K
IND=KPIV

LEND=K = 1
TOL=ABS(0.07 » (A(KPIV)))
D0 7000 I=K,N

osumM=0.0
IF (LEND.EQ.O) GO TO 2000
po 1000 L=1,LEND

LANF=KPIV - L
LIND=IND - L

DSUM=DSUM + ACLANF)#*ACLIND)

1000
2000

CONTINUE
CONTIMNUE

PSUM=ACINDY - DSUM

60 T0 5000
3000,

IF (I .NE., K)
IF (DSUM -~ TOL)

3000 CONTINUE

3000, 4000

IF (DSUM
KT=K - 1
WRITE(6,80) KT

.LE.

n.0y 60 10 9000

4000 CONTINUE
DPIV=SQRT(DSUM)

ACKPIV)=DPIV

DPIV=1.0 / DPIV
60 TO 6000

2000 CONTINUE

ACIND}=DSUM = DPIV
CONTINUE
IND=JND + T

6000

7000
8006

CONTINUE
CONTINUE
RETURN

9000 CONTINUE
WRITE(6,90) K

IPARM=—K

STOP 'DMFS5SD'
Cannek FORMAT STATEMENTS

80 FORMAT(20X,"ROUNDING ERROR IN ROW ',12)

90 FORMAT(20X,"MATRIX IS5 SINGULAR AT ROW ',

END

12)
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SUBROUTINE PRINTCIPS, IWKDV, IWKIV, LAH, LABDV, LABIV, TABLE,

i TITLE)
CesuxnPRINT TABLE OF MAXIMUM PARTIAL CORRELATION COEFFICIENTS

COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNDV, MANINT, MXNIV,

1 MXNOBS, MXNSTP

COMMON _/PARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NDV, NIV,

NINT, NOBS, NPLOTS, NSOV, NSiV, NSIVF1, NSTEFS,

2 PC, TC, YMIN, YMAX

DIMENSION IWKIV(MXNIV), IWKDV(MXNDV}

CHARACTER=(#) LAB, LABDV(MXNDV), LABIV(MXNIV), TABLE(MXNIV,MXNDVJ,

1 TITLE

CHARACTER*10 IDATE, ITIME

DATA LFIRST / O

(FCIFIRST .EQ. 0) THEN
CALL DATE(IDATE}
CALL TIMECITIME)
IFIRST=1
ENDIF
Crsaws] OOP TO PRINT QUT TABLE OF MAXIMUM PART, CORRZLATION COEFFICIENTS
JEND=(NSDV=1) /10 + 1
B0 3000 JY=1,JEND
JB=C(CJY=-1) + %Q) + 1

JE=JB + 9
IF (JE .GT. NSDV) JE=MSDV
18=1 o
1E=40
IV C(IE .GT. NSIV) IE=NSIV
00 CONTINUE e

IPAGE=IPAGE + 1
IF(IPS _E@, 0) THEN
WRITE(S6,1001) TITLE, IDAYTE, ITIME, IPAGE, LAB, TC

ELSE
WRITE(6,1005) TITLE, IPATE, ITIME, IPAGE, LAB
ENDLF
WRITE(S,1002) (LABOV(IWKDV(J)),J=J8,JE)
WRITE(S,1003)
po 2000 Ix=18,IF
WRITE(6,1004) LABIV(IWKIV(IX)). (TABLE(IX,.),J=J8,JE)
IF (MOD(CIX,5) .€Q. 0) WRITE(¢,1003)
2000 __CONTINUE
If (IE .GE. NSIV) GO TO 3000
18=41
TS IE=NSIV ~ L -
G0 TO 1000
3000 CONTINUE
RETURN
Cwwnnew FORMAT STATEMENTS
1001 FORMAT('1',//8X,A,5%,A,5%,A,5%," ' PAGE", 13,
//6%X,' TABLE ENTRIES REPRESENT THE MAXIMUM VALUE OF THE ',
A,"COEFFICIENT OVER ALL STEPS ',
/6X,"FOR EACH COMBINATION OF SELECTED INDEPENDENT ',
'VARIABLE AND SELECTED DEPENDENT VARIABLE, PROVIDED ',
/6X,"THAT THE ABSOLUTE VALUE OF THIS COEFFICIENT IS ',
'"GREATER THAN ',F5.3,/)
1002 FORMAT(16X,10(A,2X))

[= N | F- R PR N B

1003 FORMAT(SEX, T10('~="))
1004 FORMAT(SX,11C(A,2X})
1005 FORMAT(" 1", /76X, A, 5%, A, 5%, A, 5%, "PAGE" I3,

776X, " TABLE ENT 1ES REPRESENT THE MAXIMUM VALUE OF THE ',
A,"COEFFICIENT OVER ALL STEPS ',
/6X, 'FOR EACH COMBINATION OF SELECTED INDEPENDENT ',

t‘|\.rvl|'\.l —

U TR,

T/ARTABLE AND SELECTED DEPENDENT VARIABLE, GIVEW IN ',
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SUBROUTINE USRINP(LSDY, LSIV, STEPS, X, Y)
Crax#=SUBROUTINE USRINP IS PROVIDED BY THE USER TO INPUT DATA FILES
(emee=«QF INDEPENDENT AND DEPENDENT VARIABLES THAT ARE OF ODIFFERENT

Cowxew FORMS THAN THOSE DESCRIBED IN THE USER MANUAL
Cowwrax THE COMMON AND DIMENSION STATEMENTS ARE REQUIRED
COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNDV, MXNINT, MXNIV,

1 MXNOBS, MXNSTP
DIMENSION LSDV{MXNDV), LSIV(MXNIV), STEPS(MXNSTP),
1 X{MXNOBS, MANIV), Y(MXNODS MXNDV, MXNSTP)

RETURN
END
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JURCISS SENSITIVITY ANALYSIS

PARTIAL RANK CORRELATION CCEFFICIENTS V3 STEPS
DEPENDENT VARIABLE ~HXFER -
UNITS = TIME {SEC)

INDEPENDENT VARIABLES

STEPS UNITS TMALL TMFE GAMMAD MTCONC veue R-SQUARE
1 5,00 -0.74 0.01 0.33 0.23 0.8% 0.73
2 10.0 0.08 -0.07 p.70 0.48 0.90 0.84
3 15,0 ~0,05 -0,01 0.79 0.39 0.90 0.88
A 20.0 -0,01 -0.05 0.81 0.39 0.91 0.87
5 25.0 -0.01 -0.08 0.80 0.41 0.91 0.88
& 30,0 0,00 ~0,03 0,80 0.38 0.89 0.86
7 35.0 -0.06 0.03 0.79 0.35 0.90 0.86 ~
8 40.0 0.00 0.08 0.69 0.40 0.85 0.79
9 45,0 -0,01 0,06 0,77 0.41 0.87 0.83

10  50.0 -0,03 -0.10 0.79 0.40 0.89 0.85
11 60.0 D.00 -0.11 0.60 0.43 0.75 D.68
_12  70.0 -0,01 ~0,16 0,51 D.48 0.56 0.54
13 80.0 ~0.08 -0.13 0.46 0.53 0.50 0.50
14  90.0 -0.10 -0.12 D.37 0.60 0.38 0.48
15 100, 0.01 -0,20 0,31 0.70 0.23 0.54
16 110. 0.08 . -0.34 a.22 0.73 0.02 0.57
17 120. 0.05 -0.45 0.03 0.71 -0.18 0.57
_18 130, 0,08 -0,53 -0,15 0,71 ~0.34 0.61
19 140. n.03 -0.53 -0.23 0,75 -0.48 0.68
20  150. .02 -0.58 -0,27 0.76 -0.51 0.70
21 160, 0,07 -0,60 -0,29 0,73 -0.56 0.70
22 170. 0.05 -0.64 -0.33 0.72 -0.60 0.71 "
23 180. 0.02 -0.64 -0.33 0.71 -0.61 0.71
24 190, -0.01 -0,62 -0,3¢ 0,71 -0,63 0.71
25 200. 0.00 -0.60 -0.35 0.71 -0.65 0.71
26 220. -0.03 -0.61 -0.34 0.70 ~0.67 0.71
27 240, -0, 01 -0,58 -0,40 0.65 -0.66 0.69
28 260. -0.01 -0.59 -0.43 0.63 ~0.66 0.69
29 280. -0.06 -0.61 -0.40 0.54 -0.64 0.66
30 300, -0,08 -0,58 -0.41 0.46 -0.63 0.62
31 320. -0.07 -0,49 -0.40 0.33 -0.56 0.5%
32 340, 0.01 -0.42 ~3.40 0.16 -0.53 0.45
33 340, 0,08 -2, 31 -0.40 0.06 =0.45 0.36
34 380. 0.03 -0.14 -0.37 0.04 -0, 41 0.28
15 400. 0.04 -0, 11 -0.34 0.05 ~0.36 0.23
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