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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. If 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 is 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. 

Another approach is to select the input 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 levels such as "high 11 or "low" and the 
inputs are pair eel 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 linear 
fashion with respect to the input. If 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 levels 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 des ired 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 (1985). 

When using a Monte Carlo type approach. the analyst must be 
wi 11 ing to give up the or thogona 1 i ty of fractional factor ia 1 
designs. However. if the input has been selected in an 
orthogonal manner then there is little need for the use of the 
program described in this report. That is. the program 
described in this report is 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). 
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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 cor relation coefficients (PCC) and standardized regress ion 
coefficients ( SRC) computed on either the or igina 1 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 Regression Coefficients 

Sensitivity analysis in conjunction with Monte Carlo sampling is 
closely related to the construct ion of regress ion models which 
approximate the behavior calculated by the computer model. 
Suppose a computer model has inputs X1 •... Xk and output Y. 
After making n runs of the computer model. the multivariate 
observations (Xli•···Xki• Yi); i=l •...• n can be used to 
construct an approximate regression model of the form 

b. X. 
J J 

The constant b0 and the ordinary regression coefficients b· . J 
are obtained by the usual methods of least squares. The ordtnary 
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 .• inches. 
feet. yards. miles. etc. Therefore. they do not provide a very 
reliable measure of the relative importance 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)/sx where 
X and sx are the usual sample mean and standard deviation. 
respectively. The previous regression model can be rewritten in 
the following standardized form. 

* * Y* b. x. 
J J 
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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 is conditional on the degree to which the 
relationship between Y and X1····•Xk is adequately described by 
the regression model. 

Adequacy of the Regression Model 

An important property of least-squares regression is that 

L (Yi - Y) 2 = L (Yi - Y) 2 + L (Yi - Yi)2 
i i i 

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 

= L 
i 

L 
i 

Rr varies between o and 1 and is called the coefficient of 
determination. Thus. RY. provides a measure of the percent 
of the variation in 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 input 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 details 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 Xj. If this correlation 
coefficient is denoted by ryj• then m~xlryjl can be used to iden-

J 
tify the input variable having the strongest linear relationship 
withY. 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 input 
variables to add to the linear model is not as easy since such 
additions are dependent on the variables already in the model. 
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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. 

A 

The residuals from this model are denoted by Yi Yi· 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 1 inear i ty 
between any remaining variable and Y is obtained. given that an 
adjustment has been made for the variable{s) already in the 
model. Later in this section. a mathematical relationship is 
es tab 1 ished between the par tia 1 cor relation coefficient and the 
standardized regression coefficient. 

Rank Transformation 

When nonlinear relationships are involved. it is often more 
revea 1 ing to calculate standardized regress ion 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 X1 •...• xk 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. 
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1 

1 

c 
I 

rkl rk:2 1 : rky 
---------------------1-----
.. .. .. I 1 
~yl ~y2 ~yk I 

where r i j. 1 5_ i. j 5_ k is the sample 
between inputs Xi and Xj while 
correlation coefficient between Y and 
is computed by the following equation. 

n n 
L X .. Y. - L x .. 

i=l 
1] 1 i=l 1] 

r yj ~ n n 
X.) 

2 
/n] [ ~ X~ I [ i:l - ( L 1 i=l 1 . 1 1= 

correlation coefficient 
ryj is the sample 

Xj. The value of ryj 

n 
L Y. /n 

i=l 1 

1/2 
y~ 

n 
2 J I - ( L Yi) /n I 1 

i=l 

Further. let the symmetric matrix C be partitioned into subma­
trices as indicated by the dashed lines within the c matrix. 
That is. 

c 

where c 11 is k x k. C12 is k x 1 and c2 1 = c• 12 since c is sym­
metric. From Theorem 8.2.1 in Graybill (1969). the inverse of 
the symmetric matrix c can be written as 

Both the SRCs and the PCCs can be derived directly from c-1. The 
-1 The k: x 1 vector of SRCs is found as B = c 11c 12 . Furthermore. if 
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Y is regressed on x 1 •...• xk. the model coefficient of determina-

2 -1 1 tion. RY is found as c 21c 11c 12 . This information allows c- to 

be written as follows. 

[C11 
-1 R2) - c12c21 1 -B/(1 -· 

c-1 
y 

= 

-B'/(1 - R2) 1/(1 - R2) 
y y 

The diagonal elements of [c11 - c 12c 21 J- 1contain the coefficients 

of determination. R2 • corresponding to regressing X on Y and the 
x. j 

J 
remaining x•s. Specifically. the diagonal elements are 1/(1-R2 ). x. 
Therefore. c can be written in expanded form as follows. J 

2 1/(1-·R ) 
x2 

I 2 l 1 - B 1 I ( 1-- Ry ) 
I 
I 2 
I - B 2 I ( 1-Ry ) 
I 
I 
I 

2 I 2 
ck1 ck2 . . . 1/(1-Rxk) I -Bk/(1-Ry) 

_______________________________________ L ___________ _ 

2 2 2 I 
-B1 / ( 1-Ry) -B2 / ( 1-Ry) -Bk/ ( 1- Ry) 1 

I 

where Bj is the SRC for Xj. 

-1 
The PCC for x. and Y is obtained directly from c as 

J 
1/2 P = -c. /(c .. c ) 

xjy JY JJ YY 
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Therefore. the PCC can be written as 

p 
x.y 

J 

B./(1-R2 ) 

Equation (1) shows the close relationship 

(1) 

between Px.y and B .. 
J J . 2 

This formula holds as long as RY < 1. If the x•s and Y • s have 

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

form by noting that 1 - R2 is the variance of x
1
. conditional on x. 

J 
Y and the remaining x•s. Also. 1 - R

2 
is the variance of Y condi­

Y 
tional on the x•s. 
nate form 

This allows (1) to be rewritten in the alter-

Example 

p 
x.y 

__]_:__ 
B. 

J 

x1 •... • x . 1' ]- x. 1' ...• xk ]+ 
( 2) 

As an example to illustrate the preceding discussion. consider a 
model with four inputs X1•···· X4 and output Y which produces the 
following correlation matrix c. 

1.0000 .2286 -.8241 -.2454 : .7307 
I 

.2286 1.0000 -.1392 -.9730 I .8163 
I 

c = -.8241 -.1392 1.0000 .0295 :-.5347 
I 

-.2454 -.9730 .0295 1.0000 1-.8213 
I 
I --------------------------------r-------
1 

.730'/ .8Hd - . 1:>34'/ .8~1J 11.0000 
I 

The corresponding inverse is 

59.5004 112.8185 43.5726 94.8764 I -34.3504 
I 

112.8185 272.0920 107.1087 264.8053 :-29.7896 
-1 I 

C = 43.5726 107.1087 47.2565 111.5646 I -2.3752 
I 

94.8764 264.8053 111.5646 286.2671 : 9.2780 
I 

----------------------------------------L-------1 

-34.3504 -29.7896 -2.3752 9.2780 : 56.7671 
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The value 1 - R; is found as 

1/56.7671 = .0176. The SRCs are 

four elements in the last column 

B' [.6051 .5248 

the reciprocal of c- 1 (5.5) or 

found by multiplying the first 

of c- 1 by -(1 - R2 ) to get 
y 

.0418 -.1634] 

The values 1 - R2 are obtained from the reciprocals of the first x. 
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 1 and the least 
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 univariate 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 I. 
PCC SRC 

Correlation Matrix i Y and xi Y and Xi 

x2 .8 1 .320256 . 333 

x3 0 0 2 .320256 .333 

y . 6 . 6 . 5 3 .645497 .500 

x1 x2 x3 

CASE II. 
PCC SRC 

Correlation Matrix i Y and Xi Y and Xi 

x2 .8 1 .585038 .665556 

x3 0 0 2 .000602 .000556 

y .666 .533 . 5 3 .670285 .500 

x1 x2 x3 
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The difference between Cases I and II is small shifts in the cor­
relation between Y and x1 and between Y and Xz. 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 I, they differ in Case I I. 
The difference is 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 in 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 I I, the SRCs correctly indicate 
that, in the fitted model, the partial derivative with respect 
to x1 is larger than that of either Xz or x3 . The PCCs 
correctly indicate that the removal of X3 from the model would 
cause the greatest decrease in the explanatory power of the 
model. This is seen by noting that the coefficient of determi­
nation, R2, falls from .693 to .443 when x3 is removed from 
the model, while it falls to .534 when x1 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 values 
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 is printed and the execution of the program is 
terminated. 

The role of each keyword will now be explained. For purposes of 
illustration, Table l gives an example setup that uses 17 of the 
20 keywords. 
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l. 
2. 
3. 
4. 
5. 
6 . 
7. 
8 
9 . 

10 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

Table 1. Sample Setup Using 17 Keywords 

TITLE 
NIV 
NDV 
NOBS 
STEPS 
PRCC 
SRCC 

SAMPLE 
6 
5 

50 
1 5 1 

FILE TYPE 2 
IND VARS 1 
DEP VARS 4 
XLABEL HEAT 
YLABEL EFAT 
TABLE CUTOFF 
PLOT CUTOFF 
PLOT TITLE 
PLOT XLABEL 
XLOG 

SETUP FOR USING THE PCC/SRC PROGRAM 

5 15 2 15 30 5 30 50 10 50 100 50 

4 5 6 
5 
DELAY DECON LD50 PROPERTY MAGNITUD 
EINJ DCST WBSOM CANCE 
.7 

. 8 
PRCC AND SRRC FOR CRAC2 

TIME(MINUTES) 

TITLE 

NIV 

NDV 

NOBS 

This keyword can be followed with alphanumeric data to help 
describe the application (see line 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. 

***This keyword is required.*** 

This keyword must be followed by a positive integer that 
specifies the number of independent variables (model inputs) 
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). 

***This keyword is required*** 

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). 

***This keyword is required*** 

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

PCC 

SRC 

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 indicates 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 so to 100 in an increment of size so. 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. If 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). 

***At least one of the next four keywords is required*** 

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. 

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 generated 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 1 s and SRRC 1 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*** 

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 l. 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 input file contains both the independent (X) and 
dependent (Y} variables. The file has NOBS records and 
each record has NIV + NOV variables written on it with all 
NIV variables occurring first. followed by all NOV 
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: 

2 -

1 NIV 1 ···NOV 1 NOV 

1 All First Step Last Step 
Independent For All For All 
Variables Dependent Dependent 

Variables Variables 
NOBS 

The input structure differs from option 1 in that all 
steps for the first dependent variable (Y 1) are followed 
by all steps for Y2 and so on for all steps for YNDV· 
The file can be represented as follows: 
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1 NIV 1 ... NSTEPS 1 · · · NSTEPS 

1 All All Steps All Steps 
Independent For For 
~ariables y1 YNDV 

NOBS 

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

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

5 - 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 (!man and 
Shortencarier, 1984). 

IND VARS 

This keyword must be followed by a subset of the positive 
integers l, 2 •...• NIV that serves to identify which of the 
independent variables are to be included in 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. 

DEP VARS 

This keyword must be followed by a subset of the positive 
integers l, 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 l, 2 and 3 are 
excluded from the analysis. If this keyword is omitted all 
NDV dependent variables are included in the analysis. 
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X LABEL 

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 omit ted. the generic labels XL 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 Yl. 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. o ~ 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 part ia 1 rank cor relation (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. If 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 

XLOG 

This keyword must be followed by an 
to 24 alphanumeric characters that 
x-axis on each plot of the PCC or 
omitted. no label will appear. 
illustrated on line 16 of Table 1. 

alphanumeric string of up 
serve as a label for the 
SRC. If this keyword is 
Use of this keyword is 

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

YLIMITS 

The default limits for the vertical axis of the graphs 
this program are -1 and 1. This keyword allows 

change the default limits by following the 
two values that the program will use 

a new lower limit and a new upper limit. 

generated by 
the user to 
keyword with 
respectively as 

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 
NOV 
NOBS 
FILETYPE 
At least one of the pair PCC and SRC. or one of the 

pair PRCC and SRCC. 

Defaults for Optional Keywords: 

Keyword 
TITLE 
STEPS 
IND VARS 

DEP VARS 

X LABEL 
YLABEL 
TABLE CUTOFF' 
PL01.' CUTOFF 
PLOT TITLE 
PLOT XLABEL 
XLOG 
YLIMITS 

Default 
Blank 
l 
All NIV independent variables are used 
in the analysis. 
All NOV dependent variables are used in 
the analysis. 
Generic labels used: Xl. X2 •.... XNIV 
Generic labels used: Yl. Y2 ....• YNDV 
• 6 
. 6 
Blank 
Blank 
Linear scale used on x-axis. 
Vertical axis in graphs goes from -1 to 1 

3. 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. In this case. the user must provide a sub­
routine. called USR INP. which wi 11 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. NOV is the number of depen­
dent variables and NSTEPS is 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) 
C*****SUBROUTINE USRINP IS PROVIDED BY THE USER TO INPUT DATA FILES 
C*****OF INDEPENDENT AND DEPENDENT VARIABLES THAT ARE OF DIFFERENT 
C*****FORMS THAN THOSE DESCRIBED IN THE USER MANUAL 
C*****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. NSIVP1. NSTEPS. 
2 PC. TC. YMIN. YMAX 

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

C*****READ IN THE INDEPENDENT VARIABLES 
DO 100 J=l.NIV 
DO 100 I=l. NOBS 

100 READ(1.*) X(I,J) 
C*****READ 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 indicated upper limits on the values of certain 
parameters. These were: 

1. the maximum number of observations, MXNOBS=lOO 
2. the maximum number of independent variables. MXNIV=SO 
3. the maximum number of dependent variables. MXNDV=20 
4. the maximum number of ordered triples on the STEPS 

parameter card. MXNINT=lO 
5. the maximum number of steps. MXNSTP=lOO 

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. o, proprietary software package of 
ISSCO. San Diego. California). This package should be available 
on most machines. If DISSPLA is 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. 

-17-



4. REFERENCES 

Graybill. F. A. (1969). Introduction to Matrices with Applica­
tions in Statistics. Wadsworth Publishing co.. Inc .. 
Belmont. California. 

!man. R. L .• Davenport. J. M .• Frost. E. L .. and Shortencarier. 
M. J. (1980). "Stepwise Regression with PRESS and Rank 
Regression (Program User's Guide)," Technical Report 
SAND79-1472. Sandia National Laboratories. Albuquerque. NM 
87185. 

!man. R. L. and Helton. J. c. (1985). "A Comparison of Uncer­
tainty and Sensitivity Analysis Techniques for Computer 
Models. " Sandia Nat iona 1 Laboratories. Albuquerque. NM 
87185. NUREG/CR-3904. SAND84-1461. 

Iman. R. L. and Shortencarier. M. 
Program and User's Guide for 
Hypercube and Random Samples for 
Sandia National Laboratories. 
NUREG/CR-3624. SAND83-2365. 

-18-

J .• (1984). "A FORTRAN 77 
the Generation of Latin 

Use with Computer Models." 
Albuquerque. NM 87185. 



APPENDIX 

Example of Program Output 

-19-



This appendix presents output from the computer program. The 
parameter selection for this example is given in Table A1. The 
first line in Table A1 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 a long 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 regress ion coefficients versus time step wi 11 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 indicated on line 11. Likewise, a table 
will be generated whose entries are the maximum value over time 
(positive or neg a- t i ve) 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 line 12. Lines 13 and 14 give 
labels for the plots while lines 15, 16 and 17 contain the 
labels for all variables. 

Table A1. Parameter Selections for Example Problem 

1. TITLE TURC1SS SENSITIVITY ANALYSIS 
2. NIV 20 
3. NDV 4 
4. NOBS 60 
5. PRCC 
6. SRCC 
7. DEP VARS 1 3 
8. IND VARS 1 2 3 13 20 
9. 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 TURC1SS 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 
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PAGE 1 OF THE COMPUTER OUTPUT 

This page echoes the values of the parameters associated with 
the keywords in Table A1. 

TURC1SS SENSITIVITY ANALYSIS 

NUMBER OF 
IND VARS 

20 

NUMBER OF 
OBSERVATIONS 

60 

NUMBER OF IND 
VARS SELECTED 

5 

NUMBER OF 
STEPS 

35 

NUMBER OF 
DEP VARS 

4 

CUTOFF FOR 
TABLE 
0.600 

NUMBER OF DEP 
VARS SELECTED 

2 

CUTOFF FOR 
PLOTS 
0.850 

DATA FILE 
TYPE 

2 

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

INDEPENDENT VARIABLES 
SELECTED FOR ANALYSIS 

1 TMALL 
2 TMFE 
3 GAMMAO 

13 MTCONC 
20 VBUB 

DEPENDENT VARIABLES 
SELECTED FOR ANALYSIS 

1 POOLTEMP 
3 HXFER 
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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 

STEPS 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

PARTIAL RANK CORRELATION COEFFICIENTS VS STEPS 
DEPENDENT VARIABLE -POOLTEMP-

UNITS 
5.00 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
60.0 
70.0 
80.0 
90.0 
100. 
110. 
120. 
130. 
140. 
150. 
160. 
170. 
180. 
190. 
200. 
220. 
240. 
260. 
280. 
300. 
320. 
340. 
360. 
380. 
400. 

UNITS = TIME (SEC) 

TMALL 
0.29 
0.19 
0.12 
0.07 
0.11 
0.11 
0.10 
0.11 
0.10 
0.07 
0.06 
0.05 
0.05 
0.04 
0.02 
0.04 
0.01 
0.00 

-0.01 
-0.03 
-0.05 
-0.08 
-0.12 
-0.12 
-0.13 
-0.11 
-0.08 
-0.06 
-0.07 
-0.08 
-0.12 
-0.12 
-0.12 
-0.12 
-0.12 

TMFE 
-0.01 

INDEPENDENT 
GAMMAO 
-0.63 

-0.07 
-0.05 
-0.06 
-0.03 
-0.03 
-0.04 
-0.05 
-0.04 
-0.02 

0.00 
-0.01 

0.02 
0.12 
0.24 
0.36 
0.53 
0.60 
0.66 
0.70 
0.70 
0.71 
0.74 
0.78 
0.82 
0.84 
0.86 
0.89 
0.91 
0.93 
0.93 
0.94 
0.95 
0.96 
0.97 

-0.74 
-0.78 
-0.79 
-0.78 
-0.78 
-0.78 
-0.78 
-0.77 
-0.77 
-0.78 
-0.78 
-0.78 
-0.77 
-0.76 
-0.74 
-0.70 
-0.66 
-0.61 
-0.58 
-0.54 
-0.49 
-0.47 
-0.45 
-0.44 
-0.44 
-0.44 
-0.44 
-0.42 
-0.38 
-0.31 
-0.29 
-0.25 
-0.22 
-0.21 
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VARIABLES 
MTCONC 

0.34 
0.45 
0.48 
0.50 
0.51 
0.51 
0.53 
0.55 
0.56 
0.59 
0.59 
0.59 
0.59 
0.58 
0.55 
0.52 
0.48 
0.38 
0.34 
0.31 
0.23 
0.19 
0.14 
0.12 
0.09 
0.05 
0.03 
0.01 
0.02 

-0.01 
-0.04 
-0.06 
-0.09 
-0.10 
-0.09 

VBUB 
-0.49 
-0.68 
-0.78 
-0.82 
-0.84 
-0.84 
-0.85 
-0.86 
-0.86 
-0.86 
-0.86 
-0.86 
-0.86 
-0.86 
-0.84 
-0.83 
-0.81 
-0.76 
-0.70 
-0.66 
-0.61 
-0.55 
-0.54 
-0.53 
-0.51 
-0.48 
-0.42 
-0.38 
-0.35 
-0.32 
-0.28 
-0.28 
-0.26 
-0.27 
-0.25 

R-SQUARE 
0.54 
0.70 
0.77 
0.80 
0.81 
0.81 
0.82 
0.82 
0.82 
0.83 
0.83 
0.83 
0.83 
0.82 
0.81 
0.79 
0.77 
0.73 
0.70 
0.69 
0.67 
0.64 
0.65 
0.69 
0.72 
0.75 
0.77 
0.81 
0.84 
0.86 
0.88 
0.89 
0.91 
0.93 
0.94 



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. 

----------------------------------------------------------------
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 
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 
18 130. 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 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. o.oo 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 0.91 -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 0.91 
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. 

----------------------------------------------------------------
TURClSS SENSITIVITY ANALYSIS 

STEPS 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

RANKS OF STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS 
DEPENDENT VARIABLE -POOLTEMP-

UNITS 
5.00 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
60.0 
70.0 
80.0 
90.0 
100. 
110. 
120. 
130. 
140. 
150. 
160. 
170. 
180. 
190. 
200. 
220. 
240. 
260. 
280. 
300. 
320. 
340. 
360. 
380. 
400. 

UNITS = TIME (SEC) 

TMALL 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

TMFE 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
3 
3 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

INDEPENDENT 
GAMMAO 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
3 
3 
3 
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VARIABLES 
MTCONC 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

VBUB 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
2 
2 
2 



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 o.oo -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 
24 190. -0.01 -0.62 -0.35 0.71 -0.63 0.71 
25 200. 0.00 -0.60 -o. 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 
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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 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 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 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 1 
32 340. 5 2 3 4 1 
33 360. 4 3 2 5 1 
34 380. 5 3 2 4 1 
35 400. 5 3 2 4 1 
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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. 

TURClSS SENSITIVITY ANALYSIS 

STEPS 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS 
DEPENDENT VARIABLE -HXFER 

UNITS 
5.00 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
60.0 
70.0 
80.0 
90.0 
100. 
110. 
120. 
130. 
140. 
150. 
160. 
170. 
180. 
190. 
200. 
220. 
240. 
260. 
280. 
300. 
320. 
340. 
360. 
380. 
400. 

UNITS = TIME (SEC) 

TMALL 
-0.07 

0.03 
-0.02 
o.oo 
0.00 
0.00 

-0.02 
0.00 
0.00 

-0.01 
0.00 
0.00 

-0.06 
-0.07 

0.01 
0.05 
0.03 
0.05 
0.02 
0.01 
0.04 
0.03 
0.01 
0.00 
0.00 

-0.01 
-0.01 
-0.01 
-0.03 
-0.05 
-0.05 

0.00 
0.06 
0.02 
0.03 

TMFE 
0.01 

-0.03 
o.oo 

-0.02 
-0.03 
-0.01 

0.01 
0.04 
0.02 

-0.04 
-0.06 
-0.11 
-0.09 
-0.08 
-0.14 
-0.23 
-0.33 
-0.39 
-0.40 
-0.39 
-0.42 
-0.45 
-0.45 
-0.43 
-0.41 
-0.42 
-0.40 
-0.41 
-0.45 
-0.43 
-0.39 
-0.34 
-0.26 
-0.12 
-0.10 

INDEPENDENT 
GAMMAO 

0.19 
0.39 
0.48 
0.49 
0.47 
0.51 
0.48 
0.44 
0.50 
0.49 
0.43 
0.41 
0.36 
0.29 
0.22 
0.15 
0.02 

-0.10 
-0.14 
-0.15 
-0.17 
-0.19 
-0.19 
-0.20 
-0.20 
-0.20 
-0.24 
-0.27 
-0.26 
-0.28 
-0.30 
-0.32 
-0.35 
-0.34 
-0.32 
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VARIABLES 
MTCONC 

0.13 
0.22 
0.16 
0.15 
0.16 
0.16 
0.14 
0.20 
0.18 
0.17 
0.27 
0.38 
0.44 
0.54 
0.66 
0.69 
0.66 
0.63 
0.64 
0.65 
0.59 
0.55 
0.54 
0.54 
0.54 
0.52 
0.48 
0.45 
0.37 
0.32 
0.24 
0.12 
0.05 
0.03 
0.05 

VBUB 
0.82 
0.80 
0.77 
0.78 
0.79 
0.76 
0.78 
0.74 
0.74 
0.76 
0.65 
0.46 
0.40 
0.30 
0.16 
0.01 

-0.12 
-0.23 
-0.31 
-0.32 
-0.38 
-0.41 
-0.42 
-0.44 
-0.45 
-0.48 
-0.49 
-0.49 
-0.49 
-0.49 
-0.47 
-0.47 
-0.41 
-0.38 
-0.34 

R-SQUARE 
0.73 
0.84 
0.86 
0.87 
0.88 
0.86 
0.86 
0.79 
0.83 
0.85 
0.68 
0.54 
0.50 
0.48 
0.54 
0.57 
0.57 
0.61 
0.68 
0.70 
0.70 
0.71 
0.71 
0.71 
0.71 
0.71 
0.69 
0.69 
0.66 
0.62 
0.53 
0.45 
0.36 
0.28 
0.23 



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. 

-----------------------------------------------------------------
TURClSS SENSITIVITY ANALYSIS 

STEPS 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

RANKS OF STANDARDIZED RANK REGRESSION COEFFICIENTS VS STEPS 
DEPENDENT VARIABLE -HXFER 

UNITS 
5.00 
10.0 
15.0 
20.0 
25.0 
30.0 
35.0 
40.0 
45.0 
50.0 
60.0 
70.0 
80.0 
90.0 
100. 
110. 
120. 
130. 
140. 
150. 
160. 
170. 
180. 
190. 
200. 
220. 
240. 
260. 
280. 
300. 
320. 
340. 
360. 
380. 
400. 

UNITS = TIME (SEC) 

TMALL 
4 
4 
4 
5 
5 
5 
4 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
5 
5 

TMFE 
5 
5 
5 
4 
4 
4 
5 
4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
2 
2 
2 
2 
3 
3 
3 

INDEPENDENT 
GAMMAO 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
2 
3 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
2 
2 
2 
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VARIABLES 
MTCONC 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
3 
3 
4 
4 
5 
4 
4 

VBUB 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
3 
5 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 



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. 

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

TURClSS 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 

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

-----------------------------------------------------------------
TURClSS 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 

-31-



TURC1SS SA IV=TMFE DV=POOLTEMP 

tO 

0.8 

0.6 

,-... 
0.4 I 

I 
I 02 ......... 

~ 0.0 

':£ -o2 

~ -o.4 

-o.6 

-0.8 

-1.0 
0.0 80.0 160.0 240.0 320.0 400.0 

TIME (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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TURC1SS SA IV=VBUB DV=POOLTEMP 

1.0 

0.8 

0.6 

..-..... 0.4 I 
I 
I 02 ....._.,. 

~ 0.0 

~ -02 

~ -0.4 

-0.6 

-0.8 

-1.0 
0.0 80.0 160.0 240.0 320.0 400.0 

TlME (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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TURC1SS SA DV=POOLTEMP 

1.0 

0.9 

0.8 

0.7 

l:l:! 

~ 0.6 

I 0.5 0:::: 
_j 

~ 0.4 
0 
~ 

0.3 

02 

0.1 

0.0 
0.0 80.0 160.0 240.0 320.0 400.0 

TIME (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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TURC1SS SA IV=VBUB DV=HXFER 

1.0 

O.B 
1-V\ 

0.6 

,....... 
0.4 I 

I 
I 02 ....._, 

~ 0.0 

~ -02 
u 

f! -0.4 

-0.6 

-O.B 

-1.0 
0.0 80.0 160.0 240.0 320.0 400.0 

TIME (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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TURC1SS SA DV=HXFER 

1.0 

0.9 

0.8 

0.7 

~ 

~ 
0.6 

I 05 
0::: 

~ 0.4 
0 
~ 

0.3 

02 

0.1 

0.0 
0.0 80.0 160.0 240.0 320.0 400.0 

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. 
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C<><><)<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><> ! 
C PABTI'L CORRELATION COEFFICIENT AND STANOAROIZED REGRESSION I 

~ <> <> <><> <> <>_<;->=-<~>~<~>=-<-=>::-:<;->-;~:-:~:-::~;-:::-;:.-;;:-~-::;:-::~~~,.~;::>:::~~~-~-~.~>."~;;'>;;'<;;">.,<~> .. <::-:>:-:<:-:>;-<-> ~---<>_<_.>_<..,_"'_->_<_> :~:~:~--_-_-: : _- - ---- ---·------_-_- _-___ -_-_~~~------- -~---~~== I. 
I 

~-. ISSUED BY SANDIA NATIONAL LABORATORieS, 
. A PRI"E CONTRACTOR TO THE 

, .,!;___ _ UN! TED STATES OEPARwT~!I~E.!!N.!.T_O~F!:.......!E:.!:M~. E~R;!!G.!.Y ___ __________ .. . ····- ------- ---- ------- ____ --- ----·-----·---------
C 
C<><><><><> <><><><><><><><> N 0 T I C E <><><><><><><><><><><><><><><> 

~C:---;T::-H;-I;:-S~t:-:O::-:D:-:E:-:W:-:A:-;S:-:P::::R-;:E;::P-:A::R':::E':'D--:-I:::-N-;T;-:H::-E~CO::-:U~R::-:S;:-:E:--;0;-:F:--;-W:-::O~R:::K,.-;::S;::P;::O":":N'::'SA"OR::-E;:-:D:--:B""'r,-----··· --·----·----·-·-·---------- -- - --- -- -- ---- - ------ ---- ------ - --
C THE UNITED STATES GOVERNMENT. NEITHER THE UNITED STATES NOR 
~C:---7.T~H~E:-'U~N~:.~· I~E~D~S!-;II'.!.:A~T~E~S~p~E-=P-eA~R.;.T~M~E~N::':-T:70~F :-:'E~N~E~R~G~Y;.<•Y.T:.!lH~E~U~~N~l.!.T~E:l:D~ST!:iA!?:T~E~S~------·-·--~----------- ·-·--- ---- ·· ·------ --------- ------
C NUCLEAR REGULATORY COMMISSION, NOR ANY OF THEIR EMPLOYEES, 
C NOR ANY OF THEIR CONTRACTORS, SUBCONTRACTORS, OR THEIR 
c EMPLOYEES. MAKES ANY WARRANTY. EXPRESS OR IMPLIED. OR 
C ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE 
C ACCURACY, COMPLETENESS OR USEFULNESS OF ANY INFOR"ATION, 
C APPARATUS. pRODUCT OR pROCESS QISCLOSEO. OR REPRESENTS THAT 
C ITS USE WOULD NOT INFRINGE PRIVATELY OWNED P.IGHTS. 
c 
(<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><> 
C THIS RePORT WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED BY THE 
C UNITED STATES G~VERNMENT. NEITHER THE UNITED STATES NOR THE 
C UNITED STATES QEPARTMENJ OF ENERGY 
C NOR ANY OF THEIR EMPLOYEES, NOR ANY OF THEIR CONTRACTORS, 
C SUBCONTRACTORS, OR THEIR EMPLOYEES, MAKES ANY WARRANTY, EXPR".SS 
C OR IMPLIED. 08 ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY 
C FOR THE ACCURACY, COMPLETENESS OR USEFVLNESS OF ANY INFORMATION, 
C APPARATUS, PRODUCT OR PROCESS DISCLOSED, OR REPRESENTS THAT ITS 
C USE MnULD NOT tNFRINGE pRIVATELY OWNED RIGHTS. 
C<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><> 
C AUin~~S SANDIA NATIONAL LABORATORIES, ALBUQUERQUE, ~M 87185 
C R. L. lMAN PHONE (505>844-8834 ORG. 6415 
C M, J. SHORTENCARIER PHONE (505)846-5445 ORG. 6415 
C J, D. JOHNSON PHONE (505>846-5446 ORG. 6415 
(<><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><> 

PROGRAM PCCSRC 
PARAMETER (LENC=80, LENTC=10, LLAB=8, MXNRV=ZO, MXNINT=10, 

1 MXNIV=504 MXNOBS=t004 MXNSTP=100> 
DIMENSION CORINV((MXNIV+1)•(MXNIV+2)/Z), DXCMXNINT), 

1 IRN~(MXNSTP,MXNlV), ITMPCHXNIV), IWK(MXNOBS), 
2 IWKpYCMXNpV> 4 IWKIVCMXNIV+1), LSDVCHXNRV), 
3 LSIVCMXNIV+1), RKCMXNOBS), RSCHXNSTP,MXNIV+1), 
4 RSPLT(MXNSTP), RSRCCMXNSTP,MXNIV+1), 
5 RXC0RR(HXNIV•CHXNIV+1)/2), STEPSCMXNSTP), 
6 XCMXNOBS,MXNIV), XBCMXNINT), XE(MXNINT), 
7 TMP1CHXN1V), TMP2CMXNIY>, YCMXNOBS,HXNDV,MXNSTP) 

CHARACTER CARD•CLENC) 4 CXCMXNIV>•CLLAB) 4 CYCMXNDV>•CLLAB), 
1 LABDVCMXNOV)•(LLAB), LABIVCMXNIV>•CLLAB), 
2 PTITLE•CLENC-11), PXLAB*CLENC-12), PYLAB•CLENC-i2>, 
3 TABLE(MXNIV+1 4 MXNDV)*(LLAB), 
4 TABLE1CMXNIV+1,~XNDV)•CLLAB), TITLE•CLENC-6>, 
5 TMPCRD*CHAX(3*MXNINT*LENTC,MXNDV•LENTC,MXNIV*LENTC)) 

COMMON /MAXRIM/ ITEMPC8) 
COMMON /PARAM/ LLN, LPCC, LPRr.C, LSRC, LSRRC, LRAW, NOV, NIV, 

1 NINT, NOBS, NPLOTS, NSDV, NS!V, NSIVP1, NSTEPS, 
2 PC, TC, YMIN, YHAX 

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

-------- - --------------· 



'-! 

~ 

~--- ----- ---- ----- -------------, 
'~EAI>,CARD( n:LENC) ,900~) " ' -.,\B 

, GO TO 8 
; .r-"-·'" -' "LOG X-AXIS 
! ELSE If(CRDTYPC1 :5) . EO. ?XLOG) TH C. i ! 

j 
I 

· ·'- - -· ·-- -·-· - -·-·- ·•- ·-·----~--··- •- --.·.-•-- - ·- ·· - •·· • -. - - - - · - ·-·- - - - · - - - - ·- - - -·- I ; 

I LLN=1 
, GO TO 10 ---------------- ··- ·-··- - ··---···--------··--·-·- ····- ··-- · ____ .... _ -·----····- ·- _ ___ .,.- --- --------- - ----- ·--·-----·.-..----·-- . 

i 1 C<• ·•v -">YLIMITS RECORD 
i ELSE lf(CRDT'I'P(1 :8) • EQ. PYLIM) T~cli 
1 _ • REAp(!MPCRD.FRMTR,ERI!-?000) YM!N, 
j GO TO 10 
' C~*•w~UNDEFINED KEYWORD RECORD 

·----'"~.__-___,...,........,....,..,..,.------------· --·-·' - ·· WRITE(6,9007) CRv,YP 

... -----···-·--------------1 
- - - --···· - ---·-- - _____ J 

INPERR=INPERR • 1 
END IF ··------ ----- -··-··------ ---- - -----· ··---···· ··· -- - - ····-------· ···-·-·-· ------ -- -----·----
GO TO 10 

7000 CONTINUE 
HRITEC6.9027) CRDTYP 
INPERR=INPERR + 1 

C*****CHECK FOR INPUT ERRO~S 
8000 CONTINUE 

I STP=O 
If(NOBS .EQ. -9999) THEN 

WRJIEC6.9008) JP~N~O~B~S~-------------------­
JNP~RR=IHPERR + 1 

END IF 
___ ..&.iLf.-1.( a.ll.&..lVJ~.......o.JEIOlQIL • ....,.:-~9~9;.29;.29~}......!T..!lHL.!;EJ!N~------------ . ··- - --- · 

WRJ~EC6,9008} PNIV 
lNPERR=lNPERR + 1 

END IF 
IF(NDV .£Q. -9999) THEN 

WRITEC6,9008} PNDV 
INPERR=INPERR + 1 

ENDIF 
IF(JFT .EQ. -9999) THEN 

HRIT£(6,9008) PFT 
INPERR=INPERR + 1 

END If 
IFCNSIV .EQ. 0) NSIV=NIV 
lF(NSlV .GT. NlV) THEN 

WRITEC6,9051) NSIV, 
INPERR=INPERR + 1 

END IF 
Jf(NSDV .EQ. 0} NSDV=ND~ 
If(NSDV .GT. NpV} THEN 

NIV 

WRJT£(6,9053) NSDV, NDV 
lNPERR=lNPERR + 1 

ND F 
IFCINPERR .HE. 0) STOP 'INPUT' 
LABIVCNJV+1)=RSQUAR 

C*****PROCESS SElECTED INDEPENDENT VARIABLE PARAMETERS 
CAL~ SELVAR(MXNIV, NIV, NSIV, JWKIV, LSIV, INPERR) 

C*•***P~OCESS SELECTED DEPENDENT VARIABLE PARAMETERS 
CALL SELVAR(MKNDV, NDV, NSDV, IWKOV, LSDV, IHPERR) 

C*****VERIFY NON-DUPLICATE SELECTED VARIABLES 
DO 8100 JSJV=1,NSIV-1 

---------- ------------ ------·--·· --- - ..... _.... , _ ___ j 

' 

--------------- 1 
-I ______________________________ ) 

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

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

I 
I . i 

If(JWKIVCJSIV) .EQ. IW~K~I~V~(1t~S~I~V~+~1~)~)~I~H~EN~----------------·---------------------------------------------------------------­WRITE(6,905Z) IW(JV(JSIV> 
JNPERR=INPERR + 1 

END IF 
8100 COMTINUE 

C•••••VERIFY FULL RANK CASE 
NSJVP1=NSIV + 1 
lWKlV(NSJYPi)=NIV + 1 

~~----------------------------------------------~A~onz---------



COR!NV(LOC(I,J)l=RXCORRC LOC( ~ ,J)) 

7000 CONT! N~E 
i 7500 CONTINUE ! DO 8000 I=1,NSIV 
· COR I NV( LOC(NS! VP1, I} ):RS( I STEPS , Il 

!~~----~C~O~M~T~I~N~U~E~~~~~.-~~~~~~-------------
1 CORINV(LOC(NSIVP1,NSIVP1) )-1.0 -------·-------- ----- --------

C***• ******INVERT CORRELATION MATRIX, CALCUtATE ~ARTIAL CORREL-TION 

l
l ~A~L OSINV(CORINV, NSIVP1, !P) 

00 8500 I=1,NSIV 

• 
r •••••**********CAL~ULATE AND STORE PARTIAL CORRELATION COEFF:<:-~TS 

RSCISTEPS,I>=-CORlNV{LOC(NSIVP1,I)) I l 1 SQRTCCORJNV(LOCC!,J)) * CORINV(L0C(HSIVP1,NSIVP1)) ) 
l -~'**•>u••*******~ALCULATE ANp STORE STANDARDIZED REGRESSION COEFFICIENTS 
I RSRC(ISIEPS, I) --CORINV(l0i:(NSIVP1, I)) I 
! 1 CORINV(LQC(NSIVP1,NSIVP1)) 
1 __ asoo •. t:.:>NTINUE 
i C *'• • • "• *"" • -~S~TO~R:-:E~C~O~E~F~f:-:I:-:C::-:I:-:E:-::N-:-:T:--:0:-:F:--::D:-:E:-:T:-::Ec::R-::M:=I:-:N-:-A-;T:-l O"'N;::-(::-:il~--:S"'a"'U"'A"'R-=E') -------- -------
! RSQUAR=-(1.0/CORINVCLOC(NSIVP1,NS1VP1)) - 1.0) 

RSCISTEPS.NSIVP1>=BSQUAR 
RSRC(ISTEPS,NSIVP1>=RSQUAR 

9000 C\.INTJNUE 
RETURN 
END 

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

- - --- -----·--------·-

·------------- -----·-·· 

-·-----------·----

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

~-------~-------~ 
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SUBROUTINE DSINVC A, N, IPARM) 

C'"**** I N'IIERT A SYMMETRICALLY STORED MATRIX I N PLACE 
l!UI£f!IUQN APl 

---~-·---·--·-· · -- -c 
c 

II>ARM=O --- ·-- ·----·-
Cc****CALL DMFSD TO PERFORM ERRilR CHECKING ON MATRIX TO 8E INVERTED 

CALL DMFSD< '-• N, IPARM) 
1E n.eaB!! ,I,T, Q~ B!iTURN ---
IPJV=N * CN+1) I 2 
IND=IPIV 
llQ ~QIHI 1=, ... -D1N"'1.0 I A<IPIV) 

A(IPIV>=DIN 
IHii=tt 
KEND=l - 1 
LANF=N - KENO 
IE ~Ut!R ,I,&;, Q~ !jO TO 3000 
J=IND 
DO 2000 K=1 ,KENO 

-- !ls:!U;=Q,Q 
MIN= MIN - 1 
LHOR=IPIV 
I VFII:-.J 

DO 1000 L=LANF,MIN 
LVER=L\IER + , 
t Ntlii:LNOR + L 
WORK= WORK + A( LVER) *A( LHOR) 

1000 tONTINUE 
AC.£1--WORK * DIN 
J=J - MIN 

2000 CONTINUE 
!.000 !:ONTINll~ 

IPIV=IPIV - MIN 
IND=IND - 1 

Hl!l!l !;!U!I!If!l!.!£ - -DO 7000 1= 1,N 
IPJV=IPIV + I 
J:IPIV 
DO tOOO K-I,N 

WORK=O.O 
LUQR=~ 
DO 5000 L=K,N 

LVF.R=LHOR + K - I 
WORK=WORK + A( LHOR) *A( LVER) ------ . 
LHOR=LHOR + L 

5000 CONTINUE 
A{ ~~=WORK -J= J + K 

6000 CONTINUE 
7000 CONTINUE . -- -RETURN 

END 

-·--........ --.- ·.---··· 

-· ------

-- -·-- -- -- . ----------

11 
G 

~. ·- - - --

~~--------------------------------------------~~--------------------------
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5 /6X,'THE PReVIOUS TAOLE ',ll 
EN'> 

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

------------·--- ---------------

------------··-------

----·--------··-------·-··-· 
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TITLE TURC1SS SENSITIVITY AHALYSIS 
NlV 20 
NDV 4 
NOBS 60 
PRCC 
SRRC 

DEl> VARS 1 3 
INI> VARS 1 2 3 n 20 
SIEeS :i :iQ ~ 5Q 200 10 200 400 2u 
FILE TYPE 2 
PLOT CUTOFF ~:~ 
TARL~ CUTOFF 
PLOT TITLE TURC1SS SA 
PLOT XLABEL TIME (SEC$) 
~LAIEL eQQLIE!f ~Q,6IIQ~ IIXff.!l ~f,LTAX 
XLABEL TMALL T"FE GAMMAO HFAL HFFE CKA CkB CKC PCCA BWATER 

EWIITER SPONC MTCONC HFCONC "GOA MGOB MGOC I>MGO GRli>L VBUB 

-

11 ua 
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11.111.~1~~ ~EH~!Il~!TY ANALYSIS 
RANKS OF PARTIAL RANK CORRELATION COEF F I C tENTS vs STEPS 

DEPENDENT VARIABLE -HXFER -
UNITS = TIME (SEC) 

INDEPENDENT VARIABLES 
SIE~S llllli:i TMA!.!. T"FE GAMI1A0 MTCONC VBU8 

1 s.oo 4 5 2 3 1 
2 10.0 4 s 2 3 1 
l l~.o 4 5 2 3 1 
4 20.0 5 4 2 3 1 
5 25.0 5 4 2 3 1 
6 lll.!l ~ 4 2 3 ~ 

7 35.0 4 5 2 3 1 
8 40.0 5 4 2 3 1 
! !a~.a ~ 4 2 3 1 

10 50.0 5 4 ~ 3 1 .. 
11 60.0 s 4 2 3 1 

lZ ZIJ.II ~ 4 2 3 1 
13 80.0 5 4 3 1 2 
14 ~~0~ ~ 4 3 1 2 
15 4 2 1 3 
16 110. 4 2 3 1 5 
17 ~ ~g~ 4 2 5 1 3 
18 5 2 4 1 3 
19 140. 5 2 4 1 3 
20 150. 5 2 4 1 3 
Zl 1 "II· 5 2 4 1 3 
22 170. 5 2 4 1 3 

~! 180. 5 2 4 1 3 
190 5 3 4 1 2 

25 200. 5 3 4 1 2 
26 220. 5 3 4 1 2 
Z7 ~41}, 5 3 4 2 1 
28 260. 5 3 4 2 1 
29 280. 5 2 4 3 1 
l!l lQQ, 5 2 4 3 1 
31 320. 5 2 3 4 1 
32 340. 5 2 3 4 1 
l3 36Q, 4 3 2 5 1 
34 380. 5 3 2 4 1 
35 400. 5 3 2 4 1 

·----
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2 1 STANDARDIZED REGRESSION I 'STANDARDIZED RANK REGRESSION I I , 
DATA NPLOTS I 0 I 

r: ·-c 
C*****LOAD VARIABLE PARAMETER D!MENSIONS INTO COMMON BLOCK 

Hlil!fP~=~!;N~ 
ITEMP( 2)=LENTC 
ITEMP(3)=LLA8 
zn.l!e~~~-l!l!~~v 
I TEMP( 5) =MXNI NT 
ITEMP(6)=MXNIV 
Hf.l!e ~ 7 ~ = !:ll! ~!lU 
I TEI'IP( 8):MXNSTP 

C*****SET DEFAULT LABELS FOR DEPENDENT AND INDEPENDENT VARIABLES 
~!l JUU l=1.1!l!l!~~ 

WRITE(CY(I),101> I 
100 CONTINUE 

~g ~gg i=1.1!l!1!1~ 
WRITE(CX(I),102> 1 

200 CONTINUE 
1:*****1!611! ~gge Q~f.B ii!P~i ~BT8 S~TS STARTS HERE 

1000 CONTINUE 
C*****CALL INPUT TO REA~ INPUT DATA SET 

1:81.L il!fiiiH; 8811. ,!. ~;v. ~~. 1w~o~. lW!SIV • LABDV 1 LABIV, 
1 LSDV, LSIV, PTI TLE, PX~AB, STEPS, TITLE, TMPCRD, 
2 X, XB, XE, Y) 

t•••••EI!t!l~E ~ fi.QI I.!BE~ 
lf(LRAW .EQ. 0) THEN 

IF (( LPR C C • E Q. 1) .ANO. (LSRRC .EQ. 1)) THEN 
WIIIT~(PYI AA.1001l 

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

ELSE 
WRITE(PYLAft,1003) 

ENDIF 
ELSE .. 

IF<<LPCC .EQ. 1) • AND. (LSRC • Ea. 1)) THEN 
WRITE(PYLAB,1004) 

ELSE lHLE!;!; .Iii. 1~ THEN 
WRITE(PYLAB,1005) 

ELSE 
WBIT!i~PYLB~1 1006> 

ENDIF 
ENDIF 

~*****'ALL MAT8JX TO BUJLD CORRELATION MATRIX FOR SELECTED .. 
(*****INDEPENDENT VARIABLES 

CALL MATRIX(IWK, IWKIV, RK, RXCORR, )() 

!;*****CALL C08Rii~ T!l ~8L~ULATE CORRELATIONS BETWEEN SELECTED 
C*****lNDEPENDENT AND DEPENDENT VARIABLES 

CALL CORREL(CORINV, IRNK, ITMP, IWK, IWKDV, IWK!V, LABDV, LABIV, 
1 Lsov. Lsrv. PTITLE1 PXLA81 PYLAB1 RK, RS1 RSPLT 0 
2 R SRC, RX CORR, STEPS, TABLE, TABLEi, TITLE, 
3 TMP1, TMP2, x, Y> 

C*****CALL PRINT TO PRINT TABLE OF MAXIMUM PARTIAL 
t•••••CORRELATION COEFFICIENTS 

lPS"O 
If((NSTEPS .GT. 1) • AND. (TC .LT. 1. O> > THEN 

If( LPCC .EQ. 1) CALL PRINT<IPS, IWKDV, lWKIV, PCLAB, 
1 LABDV, LAB IV, TABLE, TITLE) 

IF(LPRCC .EQ. 1) CALL PRINT(IPS~ IWKDV 0 JWKJV~ P~CLAB£ 
1 LABOV, LABlV, TABLE, THLE) 

IF((LPCC • EQ. 1) .OR. (LPRCC • EQ • 1)) IPS=1 
IF(LSRC • EQ. 1) CALL PRINT(IPS£ IWKOV£ IWKIVt SRLABf ---, LAiD~, CAli~, TAl !,, Tl CEJ 

It u 
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J lF ( NOBS • LE. NSIVP1} THEN 
WRJTE(6,9009} NOBS, NSI'JP1 
I!!~U!!=JNPERR + 1 

ENOJF 
... 

C*****VERIFY NON-uUPLlCATE SE~ECTED ~~RIABLES 
-~-UO:' J:SOV=1.NSOV-1 -· IF ( IIUCDV(l SDV) • EQ. IWKOV(ISOV+t)) THEN 

WRITE ( 6, 9054) JWK!>VCI SI>Vl 
l!!~fiBB=lNPEBB + 1 --·--··---ENDIF 

8300 CONTINUE 
It.',Lfl:l: .Ei, 0~ ,-:.No, ~LPRCC • ~a. Ol • AND • 

1 (LSRC .FQ. O> • AND. (LSRRC .EQ. 0)} THEH 
\!UTt.<;>,9011l PPCC, PPRCC, PSRC, PSRRC 

-· I lt~EBB=lltfliil8 + 
, -

EMOIF 
IF'C<LPCC • NE. 0) • OR. (LSRC .NE • 0)) • AND • 

1 w.es~;~: • ru;. Q~ ,.Oft, O,,SRRC 1 NE • 0))) THEN ··-----------'.!':l ;£(6,9012) 
UlPER~=INPERR .,. ·j 

___ t,ttl'lrF --·---
lf((LP~C • EQ. 1) .OR. (LSRC .EQ. 1)j LRAW= 1 
lF<YIUN .GE. YMAX) THEN --- "'IU!!=-1. 0 -·--··· 'tMAX-1 . 0 
ENIIJ F 

CH«UP..!,nj;U$ ~lEe~ e&B ~!'IET~B . 
IF<NINT .GT. 0> THEN 

1PRV=0 
I! I! 1 OQ u~T-1. NJNT 

XBEG- XB (I NT> 
XENO=XE(INT> 
IF~~~~~§ • §E, .~~N02 THEN 

WRJT£(6,9017) DELX, XBEG, XEND 
I NPERR=I NI'ERR + 1 

--· r.n TO 110 ·-
~NDIF 

DELX=DX<INT> 

--· JFn!!T .SiT II 12 THgN 
If(XB<lNT> .HE. XEONT-1)} THEN 

WRITEC6,9029) XB(INT>, XE( INT-1) 
JNP~RB=INPERR + ' GO TO 110 

-

ENDIF 
NSTEPS=NSTEPS + 1 -STEPSCNSTEPS)=~BEG + DELX 

ELSE 
ST~PS(NSTEPS)-XBEG --END If 

GO TO 90 

-- 80 CONTINUE 
NSTEPS=NSTEPS + 1 

._ .... 
STEPSCNSTEPS):STEPS(NSTEPS-1) + DELX 

90 COtlTlNUE 
IF(STEPS(NSTEPS) • LT. XEND) GO TO 80 
IFCSTEPSCNSTEPSl • NE. XEND) STEPS(\JTEPS)=XEND 
IPRV=NSTEPS ----100 CONTINUE 

. 
110 CONTINUE 

lf(NSTEPS .GT. I'IXNSTP) THEN 
IIRJTEC6,9bb4) PSTEPS, MXNSTP 
INPERR=INPERR + 1 

END IF 
END IF 

8 OZ 
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SUBROUTINE CORMAX(IY, IYC, IRNK, ITMP, IWKDV, IWKIV, 
1 LABDV, LABIV, PTITLE, PXLAB, PYLAS, 
2 RS, RSPLT, RSRC, STEPS, TABLE, TASLE1, 
3 TITLE, TMP1, TMPZ> ---------------------------------------------

~*****BUILD T~BLES OF MAXIMUM PARTIAL CORRELATION COEFFICIENTS AND 
C*****M~XIMUM ST~NDARDIZED REGRESSION COEFFICIENTS AND PLOT 
C•••••COEFFICIENTS VS STEPS 

COMMON IMAXDIM/ LENC, LENTC, LLAB, MXNDV, MXNINT, MXHIV, 
1 MXNOBS. MXNSTP 

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

DIMENSION IRNk(MXNSTP,MXNIV), ITMP(MXNIV), 
1 IWKIV(MXNIV), IWKDVCMXNDV), RS(MXNSTP,MXNIV), 
2 BSPLTCMXNSTP). BSRCCMXNSTP.MXNIV), STEPS(MXNSTP), 
3 TMP1(MXNIV), TMP2(MXN1V) 

CHARACTER•(•) LABDV(MXNDV), LABIVCMXNIV), PTITLE, PXLAB, PYLAB, 
1 TABLECMXNIV.MXNDV>. TABLE1CMXNIV.MXNDV), TITLE 

CHARACTER•l BLANK 
CHARACTER•80 PXLABT, PYLABT 
AlMEISlON D1C2). D2C2) 
D~TA 02 I 2•0.0 I 
DA r A 10, 11, 12 1 o, 1, 2 1 

__ _uTA BLANK I ' ' I 
DATA !FIRST I 0 I 

c 
........._c __ ~..,...,....,..,..,....,:-:-....,..,--,:-:--=-::-:-:-------------------------·-··---------------------------------------

IiCIFlRST .EQ. 0> THEN 
IF(NSTEPS .GT. 1) THEN 

C•*******~******SET X-AXIS LIMITS 
D1< 1) =STEPS( 1) 
D1C2>=STEPSCNSTEPS) 
lf(LLN I EQI 1) THEN 

D1(1)=10~0 ** INl(ALOG10(D1(1lll 
D1C2)=10.0 ** INT(~LOG10(D1C2ll + 01999) 

ELSE 
Dl F= 2• D1< 1) - DH 2) 
DIV=D1 (2) I D1(1) 
lFCCALOG10(DJV) .GT. O~~l .AND. COIF ~LL 0~0)) 

1 01 (1)=0.0 
~LNMX=ALOG10fD1(2)) 

----~------·------~I~Fw<uD~I~V~.~G~T~.~O~.~S~)~D~1~(~2~>~~-~~~~~~~~------------------·-"------------------
~ AINTC10. 0-u( ALNMX-AIHT< ALHMX)) + 01 999) .. 
2 10.0-u ":JNT(ALNM~) 

----------~~~E~N~D~IuF~----------------------·--------------------------------------------------------------
ENDIF 
NPRNT=CNSIVP1-1)i,O + 1 

----------~P~X~L~A~B~T~=~P~X~L~A~B~-------- -·-------------------------------------------------------­IFIRST=1 
lFCNSTEPS ~lE~ 1) WRITE(6,2C:1) 

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

ENDI F c;;;.-;;--;,...;--.:--;;-=~::--:-~;--::--::--::=-;:-;:-~-;-;:-;:-;.,.-;:---------------·-- -------·------------·-------- ------ ____ _ 
C•••••LOOP TO BUILD TABLE OF MAXI~UM PARTIAL CORRELATION COEFFICIENTS 
C*****IF PLOTS ARE REQUESTED THEY WILL BE GENERATED WITHIN THIS LOOP 

DO 3000 J::1 ,NSIVP1 ~---:---;:;...-=--:::;:--;;:--.;;"':r;-::--:-=::--::--::--:-:--.;--;--:~-------------------- ~-----
C**********FIID MAXIMUM ABSGLUTc VALUE OF ~~RTIAL CORRELATION -----------------------------
C••••••••••COEFFICIENTS 
----------..;R=--;M~A=-;X:-:;=;,:0::;·~0::.,..------------------- ------------------·-------- -------------------------RMAXS=O.O -------------------------

RMAX1=0. 0 
RMAIC S 1:: 1), 0 

----- ----D~0~1f7Qi-rcliorft~S""TFEP"S..:=:-:1r,•N"S"T"'Ec;:;P:rS--------------·------·-·· ·--------------- ·------------------~---------

1 F( ABS(RS(l STEPS,J)) I GT I RMIIIX) THEN 
------------------..;R~M~A~X~=~ABS(RS(ISTEPS,J)) 

RI'IAXS=R~ISTEPS,J) -------- ·- -------------------- - ----- --- -- --

~~------------------------------------------~~-------------------------~ !! U-3 
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l
r------------------------------------~--~~--------------------------------~----~ 

SUBROUTINE HEEPACX, Y, N) 
C* PERFORM ~SCENDING SORT ON ARRAY X CARRYING CORP.~SPONOING VALUES **** 
l:*** .. fBQ~ !B!!!Y y 

DIMENSION X(N), y ( N) 

c 

L"N/2 + 1 
lR"N 

1!lQQ !:lUlU HI,!~ 
IF (L • LE. 1) GO TO 7000 
L,.L - 1 
l!HQI.I!=X~ !.~ --------·· -- ------
YHOLD"'Y(U 

2000 CONTINUE 
J::L -·-·- - - ·---- - ··----

3000 CONTINUE 
I= J 
j.-:2 • J ·-· ... 
If (J - Ill) 4000, 5000, 6000 

4000 CONTINUE 
- IE (l!(.l~ I I. I. 11,.1+1~~ rJ. + 1 --·-

5000 CONTINUE 
IF (XHOLil .GE. X( J )) GO TO 6000 
Ull=l!(,U 
Y(l)=Y(J) 
GO TO 3000 

6!HlC t!liiiUI!.I~ --------------- --- --X(l)"XHOLD 
'( (I) =YHOLD 
lill Ill ]QQC 

7000 CONTINUE 
XHOLD"X (lR) 
:I:UI!LI!-H182 -------- --· -·------------------· X(JR)=X<1> 
Y(IR)=Y( 1) 

IB-18 - 1 
IF <IR .GT. 1) GO 1f; t~~o 

X(1)=XHOLD 
:t:P~=YI:!Q!.Il ·--· ... ----------------------RETURN 
END 

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

····--- ·----- ----- ---- -

-- -·---·-·--- - - --- --·----

--------··-~-------.. - ---

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

l=---



SUBROUTINE PRINT1(1PS, lYC, IRNK, ITMP, LABDV, LABIV, IWKDV, 
1 IWKIV, NPRNT, PXLABT, RS, STEPS, TITLE, 
2 TMP1, TMP2) 

C•••••PRINT INTERMEDIATE TABLE Of COEfFICIENTS AND RANKS VS STEPS 
COMMON /MAXDIMI LENC, LENTC, LLAB, MXNDV, HXNINT, HXNIV, 

1 MXNOBS MXNSTP 

B 05 

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

DIMENSION IRNK(MXNSTP,MXNIV>, ITMP(MXNIV), 
IWKIV(MXNIV), IWKDV(MXNDV), RS(MXNSTP,MXNIV), 

2 STEPS<MXNSTP). TMP1(MXNJV), TMP2CMXNIV} 
CHARACTER*(*} LABDV(MXNDV), LABIV(MXNIV), PXLABT, TITLE 
CHARACTER PCLAB•20, PRCLAB•2S, SRLA8•24, SRRLA8•29 
PATA PCLAB. PRCLAB. SRLAQ. SRRLAB I 

1 'PARTIAL CORRELATION ', 'PARTIAL RANK CORRELATION ', 
2 'STANDARDIZED REGRESSION', 'STANDARDIZED RANK REGRESSION' I 

·'------------------------------------------------------------------------------------------------------------c 
IFCNSTEPS .GT. 1) THEN 

HBITE<6.1 001) 
ELSE 

WR!TE(6,1002) 
END IF 

c~-•••PRINT COEFFICIENTS VS STEPS 
00 2000 IPRNT=1,NPRNT 

ISTBT-<IPRNT-1)•10 + 1 
IENP=MIN(ISTBT+9,NSIVP1) 
IF(LRAW .EQ. 0) THEN 

IF<IPS .EQ. 0) THEN~~~-=~~~----------------------------------------------------------------------------------­
WRITE<6,2001) TITLE, PRCLAB, 

LABDV(IWKDV(IYC)), PXLABT 
I"LSE 

~RITE(6,2001) TITLE, SRRLAB, 
LABDV(IW~OV(IYC)), PXLABT 

·------~~~~E~N~DLL_ 
ELSE 

!F(IPS ,EQ. 0) THEN 
WR!TE(6,2001) TI!LE. PCLAB, 

LABDV(IWKOV(IYC}), PXLABT 
ELSE 

----~------------~W~RulwT~E~<~.2001) TITLE, SRLAB, 
LABOV(IWKDV(lYCl), PXLABT 

EI'IDIF 
_END IF 

---------- WRITE<6,ZOOZ> (LA81V(IWKIV(J}},J=ISTRT,IEN0) 
DO 1000 IST~PS=1,NSTEPS 

WRITE(6,2003) !STEPS, STEP~~(l7.S~T~E~P~S~)~,~~~------------------------------------------------------------------------
1 (RS(!STEPS,J),J;ISTRT,lENOl 

1000 CONTINUE 
2000 CONTINUE 
c~•~•*DETERMINE RANKING$ OF CORRELATION COEFFICIENTS AT EACH TIME STEP 

DO 5000 ISTEPS=1,NSTEPS 
DO 3000 J=1 NSIV 

TMP1(J}=ABS(RS(ISTEPS,Jl) 
3000 CONTINUE 

C**********RANk INDEPENDENT VARIABLES FOR CURRENT TIMESTEP 
CA~l k~NKER(TMP1, TMPZ, ITMP, NSlV) 
DO 4000 J=1,NSIV 

C***************REVERSE RANKING ORDER 
~R~K(ISTEPS,J)=NSIV - 1Fl~(TMP2CJ)+C.0001) + 1 

~ 4000 ~ONTINUE 
~ 5000 CONTINuE 
~ IF(NSTEPS .~1--~H~EwN--------------------------------------·------------------------------------------------------------------

~~------------------------------------------~~------------------------------------------~ 
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TURC1SS SENSITIVITY ANALYSIS 

NUMBER OF NUMB,ER OF IND NUMBER OF NUMBER OF DEP NUMBER OF NUMBER OF CUToFF FOR CUToFf' FOR DATA FILE 
lND VARS VARS ;ELECTED DEP VARS VARS SELECTED OBSERVATIONS STEPS TABLE PLOTS TYPE 

20 5 4 2 60 35 0.600 0.850 2 

1!88IUL '2BBEL8TigN aND STANDARDIZED REGRESSION COEF F I C !ENTS WILL BE CALCULATED USING 
THE RANKS OF THE OBSERVATIONS 

INDEPENDENT VARIABLES DEPENDENT VARIABLES 
SELECTED FOR ANALYSIS SELECTED FOR ANALYSIS 

-·-·-
1 TI'IAlL 1 POOL TEMP 
2 TI'IF~aO 3 HXFER 
3 GAMM, 

13 MTCONC 
20 VBUB 

---· 

--· 

-----

II UO 
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II.IB!:1 U Sf.NSI.ml!!.. ANALYSIS 
STANDARDIZED RANK REGRESSION COEFFICIENTS vs STEPS --

DEPENDENT VARIABLE -HXFER -
!,!NITS = TIME (SEC) 

INDEPENDENT VARIABLES 
:iiEfli l.ltUI:i TMIILL TMFE GAMMAO ~iTCONC VBUB R-SQUARE -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 
l 1~.0 -o.o2 0.00 0,48 0.16 0.77 0.86 
4 20.0 o.oo -0.02 0.49 0. 15 o.78 0.87 
5 25.0 o.oo -0.03 0.47 0.16 0.79 0.88 
!I 31!.1! !!.!H! -Q.~1 0,51 0.16 0.76 0.86 
7 35.0 -0.02 o. 01 0.48 0.14 0.78 0.86 
8 40.0 0.00 0.04 0.44 0.20 0.74 0.79 
2 !t~.l! !l.!!!l 0,02 0,50 0.18 0.74 0.83 

10 50.0 --o. 01 -0.04 0.49 0.17 0.76 0. 85 
11 60.0 o.oo -0.06 0.43 0.27 0.65 0. 68 
JZ zo ll ll.l!ll -Q,11 !!.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 
l::i HIO. Q,Q1 -Q,14 !;!,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 
ll no. Q,Q~ -Q,39 -0,10 0,63 -0,23 0.61 
19 140. 0.02 -0.40 -0.14 0.64 -0.31 0.68 
zo 150. 0.01 -0.39 -0.15 0.65 -0. 32 0.70 
ii:l !~!:!. l!.!l~ -Q,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 
ii:!t 120. !1.!2!! -g.~~ -Q.2Q 0 1 54 -0.44 0.71 
25 200. o.oo -0.41 -0.20 0.54 -0.45 0.71 
26 220. -o. 01 -0.42 -0.20 0.52 -0.48 0.71 
~z ~!tQ, -Q1 01 -0,40 -0,24 0 1 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 
~Q 3QQ, -o.o5 -0,43 -0.28 0.32 -0.49 0.62 
31 ::20. -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 36Q, 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 

-

a ur 



c 01 

IF( LSRRC .EQ. 1) CALL PRINT( IPS, IWKDV, lWKIIJ, SRRLAB, 
1 LABDV, LABIV, TABLE1, Tl TLE) 

ENOlF 
WRlT£(6, 122) 
JF(NPLOTS • GT. O> THEN 

'!!.~ ~NDPqO> 
CALL DONEPL 

ENDIF 
2222 l:!ltiiU~IIIi 

STOP 
C** .. ** FORMAT STATEMENTS 

HU E!IBIIU' I! I .12~ -102 FORMAT( 'X', I 2) 
122 FORMAT(' 1') 

liHU E~BtiAH ' fB l: l: ,. ~. ~BBC 
,_ 

- -~I~ 

1002 FORMAT('PARTIAL RANK CORRELATION COEFFICIENT') 
1003 FORMAT<'STANDARDIZED RANK REGRESSION COEFFICIENT') 
Hill~ E~Bti.Ui' fl: I; '*1. ~Bt; ,_ - -~. ~ 
1 oos FORMAT(' PARTIAL CORRELATION COE FF 1 C I ENT') 
1006 FORMAT(' STANDARDIZED REGRESSION COEFFICIENT'> 

I'Nn 

-

---------· 

... -

-----

--~--

C Ul 



li1 

j 

C*****READ DATA FROM FILE(S) 
IFTT=IFT + 5•LSTR 
DO 120 I=1.N08S 

GO T0(101,102,103,104,105,106,107,108,109) IFTT 
101 CONTINUE 

READC1.•.ERR=130) (X(I,J),J=1,NJV), 
((Y(l,J,K),J=1,NDV>,K=i,NSTEPS) 

GO TO 120 

READC1,•,EBB=130) (X(I,J),J:1,NIV), 
{(YCI,J,K),K=1,NSTEPS),J=1,NDV) 

103 CONTINUE 
BEADC1,•,ERR=130) (XCI,J),J=1,NIV) 
BEADC2.• . EBR=13Q) ((Y(J,J,K),J=1,NDV) 4 K=1.NSTEPS) 
GO TO 120 

104 CONTINUE 
BEADC1.•.EBR=13Q) (X(I.J),J=1,NlV) 
BEAD( 2, *,EBB= 1 30) ( ( Y (I, J, K), K= 1, NSTEP S), J= 1, NDV) 
60 TO 120 

CALL USRINP(MXNDV, MXNIV, MXNOBS, MXNSTP) 
RETURN 

106 CONTINUE 
READ(1,•,ERB=130) 11, JJ, CXCl,J),J:1,NlV), 

((Y{l,J,K),J=1,NDV),K=1,NSTEPS) 

107 CONTINUE 
READ(1,•,ERR=130) II, JJ, (X(I,J),J:1,NIV), 

CCYCJ.J.K) 4 K=1.NSTEPS).J:1 4 NDV) 
GO TO 120 

108 CONTINUE 
BEAOC1.•.EBR=130> 11. JJ 4 (X(I.J} 4 J=1 4 NIV) 
BEAD( 2,•, EBR=130) ( < V (1, J, K), J= 1 ,NDV), K= 1,NSTEPS) 
GO TO 120 

GO TO 140 
130 CONTINUE 

11, JJ, (X(l,J),J=1,NIV) 
((V(I,J,K),K=1,NSTEPS),J:1,NDV> 

C••***ERROB ENCOUNTERED IN READI~G DATA FILE($) 
WBITEC6,9028) 
INPERB=INPEBR + 1 

140 CONTINUE 
IF(INPERR .EQ, 0) THEN 

c 02 

WRITEC6,9010) TITLE, NIV, NSIV, NOV, NSOV, NOBS, NSTEPS, 
1 TC, PC 4 1FT, STAR(LSTR+1) 

C**********ECHO RAW OR RANK CORRELATION PARAMETER 
IFCCCLPCC .EQ. 1) ,OR, CLPRCC ,EQ. 1)) .AND. 

CCLSRC ,EQ, 1) ,OR. CLSRBC .EQ. 1) )) THEN 
WBITEC6,9013) 

ELSE JF((LPCC ,EQ, 1) .OR. (LPBCC .EQ. 1)) THEN 
WBITEC6 9014) 

ELSE 
WBITE(6,9015) 

ENDIF 
!FCLRAW ,EQ, 0) THEN 

WBITEC6,9018) 
ELSE 

WRITE C 6, 9 019) 
ENDIF 

C**********ECHO SELECTED VARIABLE DATA 
IIRIT£(6,9031) 

t~----------------------------------------~~----------------------------------------~ 
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c 03 

ENI>IF 
lf(~BS(RSRC(ISTEPS,J)) .GT. RHAX1) THEN 

------------------~R~M~~~X*1T=~A~BS~(~RHS~R~C~(~l~S*T~EP~S,~J~)~)----------------------------------------------------------------------------·-----­
RI'I~XS1=RSRCCISTEPS,J) 

ENDI F 
1000 CONTINUE 

lF(TC .LT. 1,0) THEN 
IF(CLPCC ,EQ, 1) .OR. CLPRCC .EQ. 1)) THEN 

~~~~~~~~~~~~F~<~R~M~~~X~.G~E~-~T~C~)~T~H~EN~~~~~~~~--~-~------------------------------------·----------------------------­
c•••• ••••*****************GENERATE T~BLE ENTRY FOR M~XII'IUM 
C*************************P~RTI~L CORREl~TlON COEFFICIENT 
-----------------------~lF~(~R~M~~~X~.G~E~.~O~.f99~5~)~T~H~E~N~nr.~~~-------------- ' WR ITE<T ~BLE C J, IY C), f Obh RMAX S ---~·-·-----------------------------··------

ELSE IF(RM~XS ,GE. 0.0) THEN 
------------------------=E:-L ~SE:--!WuBuluT,.~;E..l.(..!.T.!:!Alli!.BLir.iE~(I..IJu•ul..!.Y..!cC.L) .._, ~1 0~0~2:..!)~R.!:!M.!:!A~X S2...... _________________ ------------ - ---·- -·------------------·-······ 

WRITE(TA8LE(J,IYC),1003> R"~XS 
~NDir 

C•••**************•*;-.-.-•7•7*~G~E~N~ER~~Y~E~T~A~B~L~E~E~N~T~B~V~F~O=R~s=TA~N~O~~~R~O~l~Z~E~D-------------·-------·----- ----------------------··-----------
C*********~h*w************RE6RESSION COEFFICIENT 

1F<RM~X1 .GE. 0.995) THEN 
WR1TE(T~BLE1(J,IYC),1001) RMAXS1 

ELSE IF(RMAXS1 .GE. 0.0) THEN 
WRITECTABLE1(J,IYC),1002> RMAXS1 

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

FNOI~ 
--·--------·------~E~L~SE~~~--------------------------------------------------------------------------------------------------

C*******************~*****ENCODE BLANK INTO T~BLE ENTRY 
------------------------~K~R~I~T~EC~T~A~B~L~E~C~J~,£l~YC~)~,~1~0~0~4~)~------------------------------------------ ---·--------------------------·----

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

Fl lt.F 

C********~***********GENERATE T~BLE ENTRY FOR STANDARDIZED 
C********************REGRESSJON COEFFICIENT 

IFCRMAX1 .GE. TC) THEN 
IF(RMAX1 ,GE, 0 . 995) THEN 

WRITE(TABLE1(J,IYC),1001) RMAXS1 
ELSE IFCR"AXS1 .GE. 0,0) THEN 

WRJTE(T~BLE1(J,IYC>,1002) R~AXSi 
ELSE 

-----------------------~~~W~R~lwT~Eu(..!.T~A~B~L~E~1(~J~.~~~Y~C~).._,~10~0~3~>~R~M~A~X~S1~-------------------------------------END IF . ------ - ------------
ELSE 

C*************************ENCODE BL~NK INTO TABLE ENTRY 
WRITECTABLE1(J,JYC),1004) 

ENOIF 
END IF 

END IF 
C**********If REQUESTED, PLOT PARTIAL CORRELATION COEFFICIENTS 

IF((NSTEPS ,GT. 1) .AND. (PC .LT. 1.0) .AND, 
1 ((J • EQ, NSIVP1) .OR. ((RM~X .GE. PC) • AND, 
2 ((LPCC .EQ, 1) .OR. (LPRCC .EQ. 1))) .OR, 
3 ( CRM~X1 ,GE, PC} .~ND. ((LPCC .NE. 1) ,AND, 
4 (LPRCC ,NE. i))))) THEN 

WRITE(PTITLE(25:50>,1005) L~BIV(IWKIV(J)), 
1 L~BDV(JWKOV(lYC)) 

IFCJ ,EQ. NSIVPi) THEN 
C********************TEMPOR~RILY STORE PLOT PARAMETERS 

PYL~BT=PYL~B 
WRITE(PYL~B,f007) L~BIV(IWKIV(J)) 

C********************C~Ll CENTER TO CENTER Y-L~BEL 

----------~C~~~l~lnr.C~E~N~T~ER~(P~Y~L~~~8~,~2=6~)------------------------------------y I'IINT= Yl'll N ----------------·-·· ···-----------------------

~~---------------------------------------~~--------------------------------------~ t U.) 



c 04 ···--· 
SUI!ROUTlNE MAT!IlX ( lWK, IWKIV, RK, RXCORR, X) 

C**"'**BUILD CORRELATION MATRIX 
l:!ltUIQN /MAXI! 1M/ LENC• LENTC 1 LLABc MXNDVt MXK·.!!.IL..!!!NIV 

1 MXNOBS, I'IXNSTP 
DIMENSION IWK(I'IlCNOBS), JWKIV(MlCNlV), RKOIXNOBS), 

1 BXk2BR~MXNlV*~MXNIV+1)/2)c XCMXNOBStMXNlV) 
COMMON /PARIII'I/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NOV, NIV, 

1 NINT, NOBS, NPLOTS, NSDV, NSIV, NSJVP1, NSTEPS, 
2 P~, Tc, YI'IIN 1 YI'IAX 

COMMON /SPRC/ SPRC1, SPRC2, SPRC3 
C***"'*STATEMENT FUNCTION 

LQI:!I.~~=~+!l*l-1112 
c 
c 
I;••••• IE BEIIIIE5IER. B!IH~ lND~PgNDENT VARIABLE VALUES AND CALCULAT~ 
(*****CORRELATION CONSTANTS 

ROBS= FLOATCNOBS) 
lE nuw .Ell, g~ It!Eij 

SPR C 1=- (ROBS * (((ROBS .. 1.0) I 2.0)u2)) · 
SPR C 2= SPR C 1 

-- SfBI:l=SfBI:l -DO 2000 J=1,NI\! 
CALL RANKER(XC1,J), RK, IWK, NOBS> 
.J.D. JQQQ !=1.11QIU 

X(I,J)=RK(l) 
1000 

rnMTT ~~·~ TI NUE ~QQQ 
EI'~IF 

~w~-~•LOOP TO BUILD CORRELATION MATRIX FOR SELECTED INDEPENDENT 
t:uu-:·UU.IIII.E~ 

00 6000 JX=2,NSJV 
I1=1X - 1 
J.=UIIml!U~ 
00 5000 JX=1,11 

J= IWKlV( JX) 
'***************IE 881! ll!ll.lo!U au !,!SED, F!ND MEANS OF SELECTED 
C***************INOEPENOENT VARIABLES AND CALCULATE CORRELATION 
C***************CONSTANTS 

H!L88W IN~. 
SX=O.O 

02 Tt!EN 

SY=O.O 
DO 3000 JOBS=1 1 NOBS 

SX=SX + X<IOBS,I> 
SY= SY + X (lOBS, J) 

3000 CONTINUE 
SPRC1=-SX * sx I ROBS 
SPRC2= -SY • SY I ROBS 
SPRC3= -SX * SY I ROBS 

ENDIF 
C*•*************C~LCULATE SUI'IS OF SQUARES AND CROSS PRODUCTS 

SXY= 0. 0 
SXZ=O.O 
SYZ=O.O 
DO 4000 JOBS=1 NOBS 

SXY= SXY + lC(lOBS,J) • X (lOBS, J) 
SX2=SX2 + )C (lOBS, I) •• 2 
SY2=SY2 + lC ( IOBS1 J) •• z 

4000 CONTlNUE 
C***************CHECK FOR CONSTANT INDEPENDENT VARIABLE IN INPUT VALUES 

V: SXY + SPRC3 
vi:sxz + SPRC1 
V2=SY2 + SPRC2 
IFCCV1 .NE. 0.0) • AND. (V2 .NE. 0.0)) THEN 

C********************CALCULATE ~PEAR"AN~ RHO AND UORE IT IN 

~ 04 
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WRITEC6, 1001) 
ELSE 

!IB!TI:~6 1 1002> 
ENDIF 

C* .. **LOOP OVER PRINT SECTIONS 
~~B~IB=~~SJV-1~/10 + 1 

. . :. 

DO 7000 IPRNT=1,NPRNTR 
ISTRT=<IPRNT-1)•10 + 1 
iEYD=~~~~~~TBT+9 1 NSIV) 
IF(LRAW .EQ. 0) THEN 

If( 1 PS .EQ. O> THEN 
WBJT!i~61 5001) TITLE PRCLAB 

1 LABDV(IWKDV(IYC)), PXLABT 
ELSE 

I!IU U(6 1 5001~ TIT~~. SRRLAB• 
1 LABDV(lWKDV(IYC)), PXLABT 

END IF 
I'LSE 

If (IPS .EQ. 0> THEN 
WRITE<6,5001) TITLE, PC LAB, 

l LABDV~IWKDV~IYC))• PXLABT 
ELSE 

WRITEC6,5001) TITLE, SRLII'.l, 
l LABDV~IWKDV~IYC)) 1 PXLAB·r 

ENDIF 
END IF 
WBiiE,~.~QQ~~ (LABIV,lWKIVC~I~TRT.IEND) 
DO 6000 I STEPS= 1, NSTEPS 

WRITE ( 6, 5002) I STEPS, STEPS( I STEPS), 
l (J8NK(JSTEPS 1 J) 1 J=ISTRT.IEND) 

6000 CONTINUE 
7000 CONTINUE 

BEIIIB~ --
C••••• FORI., T STATEMENTS 

1001 FORIIAT('1') 
1!ll!~ EQB!!I!T,'I!'l 
2001 FORMAT( /1X, A, 

1 /6X,A,'COEFFICIENTS vs STEPS', 
2 /11X 1 'DEPENDENT VARIABLE _, . "· ,_, 

• 
___ , ___ ·--------3 /16X,'UNITS: • ,A) 

2002 FORMAT(/1X,T60,'INPEPENDENT VARIABLES', 
1 /1X 1 '~I~e~' 1 2X1 'UNJTS' 1 4X1 10~2X 1 A)) 

2003 FORMAT(1X,I3,1X,1PG10.3,0P10F10.Z> 
5001 FORMAT ( /1 X, A, 

1 /6X 1
1 RANKS OF . 1 A1 

1 COE F F JC JENTS vs STEPS' 1 
2 /11X,'OEPENPENT VARIABLE -· , A, ·-· , 
3 /16X,' UNITS = t , A) 

5002 FORMAT(1X1 131 1X 1 1PG10.31 10C6X 1 13 1 1X)) -- -END 

._ ... _____ - -
. . ··---- -

_ ___ ... ,-.. ---·- -----F"'""' _ __ ··--· 

----· 

I -
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II.IBI:H~ ~liHHTllliTY ANAlYSIS 
PARTIAL RANK CORRELATION COEFFICIENTS vs STEPS 

DEPENDENT VARIABLE -POOL TEMP-
UNJ T~ = TJME ~SEC) 

INDEPENDENT VARIABLES 
..s..ues l.lfHI:i T!J!!!.l TMFE GAMI'IAO MTCONC VBU8 R-SOUARE 

1 5,00 0.29 -0.01 -0.63 0 34 -o. 49 0.54 
2 10,0 0.19 -0.07 -0,74 0.45 -0.68 0,70 
3 lS.Q 0,12 -0,05 -0178 0.48 -0. 78 o.n 
4 20.0 0.07 -0.06 -0.79 o.so -o.82 0,80 
5 25.0 0.11 -0.03 -0.78 0.51 -0.84 0.81 
6 3Q.Q Q. 11 -Q,Q3 -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 
2 U.Q Q,1Q -Q.04 -o.n 0,56 -0.86 0.82 

10 50.0 0.07 -0,02 -o.n 0.59 -0.86 6.83 
11 60,0 0.06 0,00 -0.78 0.59 -0.86 0,83 
lZ za.o D. I!~ -Q.I!1 -0.78 01 59 -0186 0.8~ -13 80.0 0.05 0.02 -0,78 0.59 -0.86 0.83 . 
14 90.0 0.04 0.12 -o. n 0.58 -0.86 0.82 
l:i 111a. Q.QZ Q,Z4 -Q,76 0,55 -0.84 0.81 . 
16 110. 0.04 0,36 -0.74 0.52 -0.83 0.79 
17 12C. 0.01 0.53 -0.70 0.48 -0.81 0.77 
lD 1311. Q,gg II.~Q -Q,66 0,38 -0.76 0.73 
19 140. -0.01 0.66 -0.61 0.34 -0.70 o. 70 
20 •so. -0.03 0.70 -0.58 0.31 -0.66 0.69 
Zl ltd!. -Q.Q~ !;!,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 
Z!t 12!:1. -Q.1~ 1!.71 -!!,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 
zz Z!lll. -Q.QI Q,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 
31! 3QI!. -0,!!8 Q,93 -0.38 -0,01 -0.32 0.86 
ll1 320. -0.12 0,93 -0.31 -0.04 -0.28 0,88 
:52 340. -0.12 0,94 -0.29 -0.06 -0.28 0.89 
3~ 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 0.94 

--
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IUS~]~~ ~~~~IIIVITY ANALYSIS 
RANKS OF STANDARDIZED RANK REGRESSION COEFFICIENTS vs STEPS 

DEPENDENT VARIABLE -HXFER -
!,!NITS = TIME (SEC) 

INDEPENDENT VARIABLES 
:ii E~:i urun TI'!All TI'IFE GAMI'IAO HTCONC VBUB 

1 5.00 4 5 2 3 1 
2 10.0 4 5 2 3 1 
~ 1~.0 4 5 2 3 1 
4 20.0 5 4 2 3 1 
~ 25.1J ~ 4 2 3 1 
6 ~a.a 4 2 3 1 
7 35.0 4 5 2 3 1 
8 :~~g ; 4 2 3 1 
9 4 2 3 1 

10 50. 0 5 4 2 3 1 
11 60.0 5 4 2 3 1 
lZ za a ~ 4 2 3 1 
13 80.0 5 4 3 1 2 
14 90.0 5 4 3 1 2 
l:i lfJO. ~ !t 2 1 3 
16 110. 4 2 3 1 5 
17 120. ~ ~ 5 1 3 
18 1'\n 4 1 3 
19 140. 5 z 4 1 3 
20 150. ~ 2 4 1 3 
21 1l.n 2 4 1 3 
22 170. 5 2 4 1 3 
23 180. 5 2 4 1 3 
~!a l2r.l. 5 3 4 1 2 
25 zoo. 5 3 4 1 2 -
26 220. 5 3 4 1 2 
~7 ~4(l, 5 3 4 2 1 
28 260. 5 3 4 2 1 
29 ?.80. 5 2 4 3 1 
~Q ~QQ. 5 2 4 3 1 
31 320. 5 2 3 4 1 
32 340. 5 2 3 4 1 
;n 360, 4 3 2 5 1 
34 380. 5 3 2 4 1 
35 400. 5 3 2 4 1 

-----· 

-

- · -

. - -
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SUBROUTINE INPUT(CARO, ex, CY, ox, IWKDV, IWKIV, LABDV, LABJV, , LSDV, LSlV, PTI TLE, PXLAB, STEPS, TITLE, TMPCRO, 
2 X XB XE Y) 

C•••••PROCESS THE INPUT KEYWORD RECORDS 
COMMON /MAXDIMI LENC, LENTC, LLAB, MXNDV, MXNJNT, MXNIV, , MXNOBS MXNSTP 
DIMENSION OXCMXNINT), IWKDV(MXNDV>, liiKlV(MXNIV), , LSDV<MXNDV), LSIV(MXNJV), STEPS(MXNSTP), 

~ X~MXNOBS.MXNIV)• XB(MXNJNT)• XE<MXNINT>• 
3 Y(MXNOBS,MXNDV,MXNSTP) 

CHARACTER•(•) CARD, CX(MXNIV), CY(MXNDV), LABDV(MXNDV), , LABJV{MXN1V) 1 PTITLE• PXLAB• TITLE• TMPCRD 
COMMON IPARAM/ LLN, LPCC, LPRCC, LSRC, LSRRC, LRAW, NOV, NIV, , NINT, NOBS, NPLOTS, NSDV, NSlV, NS1VP1, NSTEPS, 

z e,. T'· YMJN. YMAX 
CHARACTER•1 BLANK, OUM, STAR(2) 
CHARACTER•20 CRDTYP, FRMTA, FRMTAR, FRMTI, FRMTAI, FRMTR, RSQUAR 
tHaU.tiEB ez·~. P!Ull*4 • PNDV•4 0 PNOBS•S 0 PSTEPS•6• 

1 PFT•tO, PIV•9, PXL•7, POV•9, PYL•7, 
2 PPCC•4, PPRCC•S, PSRC•4, PSRRC•S, PTC•13, 
3 ee'·1~. PPT•11 1 PPXL•120 PXL06*5 0 PYLlM•8 

PAR AM HER CPT=' TITLE . PNIV='NIV . , , 
1 PNDV='NDV • PNOBS='NOBS ', , 
~ e:iTEe:i=' STEPS • PFT=' FILE TYPE . . • 
3 PIV='IND VARS ' PXL=' X LABEL ', , 
4 PDV=' DEP VARS • PYL='YLABEL ', , 
:i ee~;~;=•e~;~; . PPRC,='PRCC ' 1 • 
6 PSRC=' SRC . PSRRC='SRRC ', , 
7 PTC='TABLE CUTOFF • PPC='PLOT CUTOFF . , , 
II eeT=' PLQT Tlf!.E • PPXL='PLOT XLABEL . • • 9 PXLOG='XLOG • PYLIM='YLIMITS . , , 
A BLANK=' ') 

I! Bill 8:ii!.!8B I 'B -~!l!l!!R E' I 
DATA STAR I ' ' '*' I , 

c 
c 

REWIND 1 
REW.IND 2 
DO 1000 1=1 MXNDV 

LSDV(I):O 
LABDV(l) = CY ( 1> 

1000 CONTINUE 
DO 2000 I=t,MXNIV 

LSIV<I>=O 
LABIVll)= CXCI) 

2000 CONTINUE 
C*****INITIALLIZE PARAMETERS 

Tl TLE= BLANK 
INPERR=O 
IEND=O 
NIV=-9999 
NSIVP1=0 
NSIV=O 
N!)V=-9999 
NS.DV=O 
NOBS=-9999 
NINT=O 
NSTEPS= 1 
LPCC=O 
LPRCC=O 
LSRC'=O 
LSRRC=O 
IFT=-9999 
LLN-'0 

I) u 
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MXNV= MAX ( NSDV, NSJV) 
DO 9000 1V=1,MXNV 

lf~PV ,LE. NSDV} .AND. <IV .LE. N SI V}) THEN 
WRITEC6, 9032} IWKlVOV>, LABIV(IWKIV(IV}), 

1 IWKDV<lV>, LABDVCIWKDVCIV)) 
liLSii lf~IV 1 GT. NSDV) THEN 

WIU TE C 6, 9032} IWKIVCIV), LABIVCIWKIVCIV)) 
ELSE 

WRITE~6,9033} IWKDV(IV) 1 LABDVCIWKDVCIV)) 
END IF 

9000 CONTINUE 
Fl Sl' 

WR1TE(6,9030) INPERR 
STOP 'INPUT' 

EI!IIUE 
RETURN 

C*****FORMAT STATEMENTS 
211111 EIIK!Ii!oH i!ol 
9003 FORMATC'0',5C'>'),'THE PARAMETER I ,A, t IS LESS THAN OR EQUAL TO I , 

1 'ZERO 'l 
200~ EIIK!IBI!'O'o~!'>'lo'THE Vi!oLUE QF TH~ PARAMETER I • A, I IS GREATER I 

• 1 'THAN THE MAXIMUM ALLOWED ',I10, 
2 /1X,SC'>'>,'PLEASE CONSULT THE USER MANUAL FOR I , 
3 'IM~IBU,IlQH~ QH HQW TQ A~JUST THIS LIMIT') 

9005 FORMATC'0',5('>'),'AN INVALID FILE TYPE HAS BEEN REQUE~TED',I10> 
9006 FORMATC'0',5('>'l,'THE PARAMETER ',A,' IS NOT BETWEEN ZERO ANO' , 

1 'ONE '.F10 .. 3) 
9007 FORMATC'0',5C'>'),'THE FOLLOWING RECORD IS NOT A VALID I , 

1 'KEYWORD RECORD', 
z /1Xo'>>>>>eLE8~E ~QN~~LT THE USER MANUAL FOR THE I • 
3 'CORRECT KEYWORD RECORD SYNTAX', 
4 ,. 0', t >>>>>I, A) 

2001 EQK!IAI!'D>>>>>IHE I ol!oo'!SiiYWQBO R!iCORO IS REQUIRED BUT '• 
1 'MISSING') 

9009 FORMATC'O>>>>>THE NUMBER OF OBSERVATIONS ',I10,' ISI.ESS', 
1 'THA~ QB EiUAL TO THE NUMB~R OF SELECTED INDEPENDENT', 
2 /1X,'>>>>>VARIABLES PLUS ONE I , I 10, I THIS IS NOT A FULL ' , 
3 'RANK CASE', 
!! /1X 0 '>>>>>SO NO PARTIAL CORRELATIONS CAN BE CALCULATED') 

9010 FORMAT('1', 
1 /1X, A, 
2 /'0' 0 'NUMBER OF',T140 'NUMBER OF JND',T330 'NUMBER OF', 
3 T47,'NUMBER OF DEP',T66,'NUMBER OF',T80,'NUMBER OF', 
4 T94,'CUTOFF FOR',T108,'CUTOFF FOR',T122,'DATA FILE', 
5 /1X 0

1 INO VARS' 0 T140 'VARS SELECTED',T33,'DEP VARS' 0 
6 T47,'VARS SELECTED',T6S,'OBSERVATIONS',T8Z,'STEPS', 
7 T96,'TABLE',T110,'PLOTS',T124,'TYPE', 
8 /1X 0 I60 T160 I60 T330 16,T49 0 160 T66,I6,T80,I60 T940 F7.3, 
9 T108,F7.3,T122~I4,A) 

9011 FORMATC'O>>>>>AT LEAST ONE OF THE FOLLOWING KEYWORD • , 
1 'RECORDS IS REQUIRED BUT MISSING --· 
2 /1X, '>>>>>' ,4A) 

9012 FORMATC'O>>>>>WHEN MORE THAN ONE OF THE FOLLOWING I , 
1 'KEYWORD RECORDS IS SPECIFIED~ I 

~ 

2 /1X,'>>>>>THEY MUST BE PAIREO AS EITHER PCC AND SRC • • 
3 'OR PRCC AND SRRC') 

9013 fORMATC/'0' 0 'PARTIAL CORRELATION AND STANDARDIZED REGRESSION ' • 1 'COEFFICIENTS WILL 8E CALCULATED USING1 ) 
9014 FORMAT(/'O','PARTIAL CORRELATION COEFFICIENTS WILL BE ', 

1 'CALCULATED USING') 
9015 FORMAT(/ 1 01 , 1 STANDARDIZED REGRESSION COEFFICIENTS WILL BE I , 

1 'CALCULATED USING') 
9017 FORMATC'O>>>>>FOR X-AXIS STEP SIZE ' l1PE10.3l' THE LOWER I 

1 1 LJMIT 1 ,1PE10.3, 
t. 

0 oz 



' 03 

YMAltT=YI'IIIX 
YMHI=O.O 
YMAX-• 1,0 
WR1TE ~PT1TLE(25:50), 10Q6) LABDV(IWKDV(lYC)) 

ENDIF 
!;!1.1. P!,~T{LLN1 10, o1, oz. 12, 10, 11, PTI TLE1 

1 PXLAB, PYLAB, D1( 1), o1<2» 
lF((LPtC • Ell . 1) .OR • (LPRCC • EQ . 1)) THEN 

~2 20!10 I STEPS= 1 1 NSTEPS 
RSPLT(1 STEPS)-RS CISTEPS,J) 

2000 CONTIIIitiE 
C******************** P~OT PARTIAL CORRELATION COEFFICIENTS 

CALL PLOT<LLN, 10, STEPS, RSPL T, NSTEPS, 
1 11, IO, PTITLE, PXLAB, PYLAB, 

' D1C1l oH2» 
END If 
lf((LSRC • EQ. 1) .OR. (LSRIIC .EQ • 1)) THEN : 

IHI ~50Q I ST~PS- 1 1 NSTEPS 
RSPLT (ISTEPS)=IIS~C(lSTEPS,J) 

2500 CONTINUE 
c••••••••••••••••••••eLQI ~T!IU!!BI! R~~B~SSJ2N 'O~FFJCIENTS 

CALL PLOT(LLN, IO, STEPS, IISPL T, NSTEPS, 
1 12, 10, PTITLE, PXLAB, PYLAB, 

' o1{1> o1<2>> 
ENDIF 
IF(J • EQ. NSIVPl) THEN 

C********************C~~~I fi.~T P~BAM~TERS 
PY LAB=PYLABT 
YMIN=YMIHT 
YMAX=YMAXT 

END If 
END If 

_300D CONTINUE 
IF((LPCC • EQ . 1) . OR . (LPRCC .EQ. 1)) THEN 

1PS=O 
t**********'!LL fB INT1 TQ fBI NT I NTERMEDIATE UBLE OF 
C**********PAIIT1AL CORRELATION COEFFICIENTS AND RIINKS vs STEPS 

CALL PIIINT1 (IPS, I YC, IRNK, lTMP, LIIBDV, LIIBIV, IWKDV, 
1 J W!SI V1 NPRNT 1 PXLA8T 0 Rs. STEPS1 TITLE, 
2 TMP1, TMP2) - -

END IF 
JF{{!,.S II ' .Iii . 12 ,oR , ~I.SRRC ,EQ. 1)) THEN 

IPS=1 
C••••••••••CALL PII J NT1 TO PRINT I NTERMEDIATE TABlE OF 
C••••••••••STANDARDJZED IIEGRESSION COEFFICIENTS AND RANKS vs STEPS 

CALL PR I NT1 (IPS, IYC, IRNK, ITMP, LAB DV, LAB IV, IWKDV, 
1 I WICI V, NPRNT, PXL ABT, RSRC, STEPS, TITL E, 
2 TMP1 TMP2> . -· -· ENDIF 

RETURN 
C•••••FORMAT STATEMEN TS 

1001 FOIIMAT( FS. 2, 3X) --
1002 FORMA T( 2X, F3. 2) 
1003 FORMAT( 1X1 F4. 2) 
1004 FOIIMAHSX) ----· - - -- -·- ·-·---------
1005 FORMAT<' I V:', A8, ' ov= •, A8 > ! 
1006 FORMAT<' DV= ' A8) 
1007 FORMAT< 1MODEL f , AS) ----- -------
2001 FORMAT('1' ) 

END ---·-·- ·· -·-

I 
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C••••~•••***********•CORRELATJON MATRIX 
RXCORR(LOC(IX,JX}}=V I SQRTCV1 • V2> 

ELSE 
RXCORR(LOC<IX,JX))-0.0 

END IF 
:!!Hill !;QNT;j,NU~ -----------
6000 CONTINUE 

C••••*FILL MAIN DIAGONAL Of CORR ELA Tl ON MATRIX WITH ONES 
~Q 7!l!lQ ~-1 1 NS1V -RXCORRCLOC<I,I))-1.0 

7000 CONTINUE 
Rt:TIIIIN 
END 

-. 

-

-

--· 

·--·-··- -··--··· 

I 
·-

··-
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~UBROUTINE RANKER(X, RANK, I WORK, N} 

C*~•••ASSI6N RANKS TO ARRAY X 
~~~EN~JQN IWORK~N}• RANKCN)~ X{N) . 

c 
c 

DO 1000 1=1 H 
RANKCl)-fLOAT(J) 

1000 CONTINUE 
~*****~!LL ~2BT BOUTINE HEEPA 

CALL HEEPA(X, RANK, N) 
00 2000 J=1,N 

l~QB~!l2-JfJX!RANKCI') 
RANK(J)=FLOATCJ} 

2000 CONTINUE 
r*****~TND TTl'S 

I=O 
3000 CONTINUE 

r=T + 1 
IF (J .GE. N) GO TO 8000 
If (X(J) • NE. X(I+1)) GO TO 3000 

~"****• COUNT TIES 
NTIES-2 

4000 CONTINUE 
u=J + IHH:i 
IF (IJ .GT. N) GO TO 5000 
If <XCI) • NE. X(IJ)) GO TO 5000 
IIITTES:IIITTES + 1 
GO TO 4000 

C*****AVERAGE TJEO RANKS 
'iQQQ CONTTIIIUE 

AVG=O.O 
DO 6000 J=1,NTIES 

AVG:AVG + RANKlT+J-1) 
6000 CONTINUE 

AVG= AVG I FLOATCNTIES) 
J=J - 1 
DO 7000 J-1,NTIES 

1= I + 1 
IIANK(I)-AVG 

7000 CONTINUE 
GO TO 3000 

8000 CONTINUE 
C*****REORDER 

I= 1 
9000 CONTINUE 

K=IWORKCI) 
IF < K • NE. 1) GO TO 1100 
I=I + 1 
IF (J .l T. N) GO TO 9000 
GO TO 9999 

11 00 CONTINUE 
XHOLD-XCJ) 
RHOLD=RANKCI) 
X (I) =X{K) 
RANK( !}-RANK( I() 
X ( 10 = XHOLD 
RANKCK>=RHOLD 
JWORKCI>=IWORKCK) 
! WORK C 10 = K 
GO TO 9000 

9999 CONTINUE 
RETURN 
END 

. 
D 0 5 
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lURt155 5E~~1Tl¥1TY ANALYSIS 
RANKS OF PARTIAL RANK CORRELATION COEFFICIENTS vs STEPS 

DEPENDENT VARIABLE -POOlTEMP-
~NITS; TIME (SEC) 

INDEPENDENT VARIABLES 
HEf:i IIIUU TMALL TMFE GAMMAO MTCONC VBUB 

1 5.00 4 5 1 3 2 
2 10.0 4 5 1 3 2 
~ 1 ~. Q 4 5 1 3 2 
4 20.0 4 5 2 3 1 

! ~~=~ 
4 5 2 3 1 
4 5 2 3 1 

7 35.0 4 5 2 3 1 

: !~~~ 4 5 2 3 1 
4 5 2 3 1 

10 50.0 4 5 2 3 1 
11 ~~~g 4 5 2 3 1 
12 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 
ll l ~~~. ~ 3 2 4 ·- 1 
19 140. 5 2 3 4 1 

~~ 150. 5 1 3 4 2 
t6o 5 1 3 4 2 

22 170. 5 1 3 4 2 
23 180. 5 1 3 4 2 
i:!! 121!. 5 1 3 4 2 
25 200. 4 1 3 5 2 
26 220. 4 1 3 5 2 
l:7 240. 4 1 2 5 3 
28 260. 4 1 2 5 3 
29 280. 4 t 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 
~4 380. 4 1 3 5 2 
35 40G. 4 1 3 5 2 

-
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Ti,!B!;1~S S~NSl TIVITY ANALYSIS 27-JUN-85 10:48:04 PAGE 1 

TABLE ENTRIES REPRESENT THE MIIX IMUM VALUE OF THE PARTIAL RANK CORRELATION COEFFICIENT OVER Al l STEPS 
E!lB E8!;tl !;!;!MfllNATION OF SELECTED INDEPENDENT VARIABLE AND SELECTED DEPENDENT VARIABLE~ PROVIDED 
THAT THE ABSOLUTE VALUE OF THIS COEFFICIENT IS GREATER THAN 0.600 

POOLTI'MP HXF'ER 
--------------------------------------------------------------------------------------------------------------
TMALL 
I!EE ,97 - .64 
GAMMAO -.79 .81 
MTCONC .76 
!!111111 -,86 ·"1 
--------------------------------------------------------------------------- ----------------------------------

. 

D Uf 
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LRAW=O 
TC=0.60 
PC:0:60 
PTI TLE-BLANK 
P~L~~~~~~ANK YMtN: 
YMAX=O.O 
NWROS=MAX<3•MXNJNT, NXNDV, NXNIV) 

C*****EI,~RE 1,8~ fgBMAT 
WR1TE(FRMTR,9041) NWROS, LENTC 
WR1TE(FRMTAR,9042) LENTC, NWRDS, LENTC 

t•****E~tQ~~ I!I~~~B FQBMAT 
WRITE(FRMTJ,9043) NWRDS, LENTC 
WRITE(FRMTAI,9044) lENTC, NWRDS, LENTC 

C*****EHtO~E tH~SACIEB E!tBNAI 
WRITE{FRNTA,9045) NWRDS, LENTC 

8 CONTINUE 
IUIE!R .ESI. 12 G!! TQ 8000 

C*****REAO KEYWORD RECORD 
READ<5,9001,EN0=14> CARD 

10 ~nNTrNil~ 
IF <1 END • EQ. 1> GO TO 8000 
IFCCCAR0(1:6) • EQ. PT> .OR. < CARDC1: 1 0) .EQ • PFT> .OR. 

l u;aBRP;11~ .Iii. PPT! I QR I HARD{1:12> • EQ, PPXU) THEN 
CRDTYP CARD 
GO TO 30 

~NhTF 

CALL OATSQZ(CARO, CRDTYP, TMPCRD, 1 T, 0> 
12 CONTINUE 

C*****BE8R ~fYWQB~ Bf,QRD 
READ(5,9001,END=14) CARD 
IF( CoiiRD(1: 1> .EQ. BLANK) THEN 

,8~~ 2!TSgZ~'ARD 0 CRDTYP• TNPCRD• IT, 1) 
GO TO 12 

ENDJF 
r.o TO 30 

14 CONTINUE 
C*****SET END-Of-FILE FLAG 

T~N0,.1 

30 CONTINUE 
C*****TITLE RECORD 

lF~'ROTYPp:6~ ,Eg, Pl) THEN 
J-6 

17 CONTINUE 
l=I + 1 
IFCCARD(I:I) • EQ. BLANK) GO TO 17 
READCCARD{J:LENC),9001) TITLE 
GO TO 8 

C~****NIV RECORD 
ELSE JF ( CRDTYP(1:4) • EQ. PNIV> THEN 

READ(TNPCRO FRNTI ERR=7000> NIV 
IF(NIV • LE. 0> THEN 

WR!TE{6,9003) PNIV 
INPERR=INPERR + 1 

ELSE IFCNIV .GT. I'IXNJV) THEN 
WRITE { 6, 9 004) PNIV, MXNIV 
INPERR=INPERR + 1 

ENDIF 
GO TO 10 

C•••••NOV RECORD 
ELSE JF(CROTYP(1:4> .EQ. PNDV) THEN 

REAO(TNPCRD,FRNTI,ERR=7000> NDV 
JF(NDV .LE. 0) THEN 

WR 1,. E Hi, 'HII:J3) PNDV 

E Ul 
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2 /1X,'>>>>>IS GREATER THAN OR EQUAL TO THE UPPER LIMIT ' , 
3 1PE10. 3) 

201~ EQBMAT~tX,'TH~ RANKS OF THE OBSERVATIONS') 
9019 FORMAT(tX,'THE ORIGINAL 09SERVATIONS 1> 
9027 FORMAT('O>>>>>EITHER THE FOLLOWING KEYWORD RECORD OR THE ONE ', 

1 'tMMEIUAT~LY FOLLOWING IT '• 
2 /1X,'>>>>>OOES NOT CONFORM TO THE FORMAT SPECIFIED IN I -, 
3 'THE USER MANUAL', 
§ 11X 0 '>>>>>' 0 A~ 

9028 FORMAT<'O>>>>>THE DATA FILECS) HAV~ NOT BEEN DESCRIBED 1 , 

1 'CORRECTLY', 
z /1X 0 '>>>>>PLEASE CHECK THE NOBS• NIV• NDV• STEPS• AND • • 3 'FILE TYPE PARAMETERS', 
4 /1X,'>>>>>CONSULT THE USER MANUAL FOR DETAILS') 

2DZ2 EQB~8T('Q>>>>>!Hii gli§INNIN~ POINT FOR THE CURRENT STEP '• 
1 'SIZE ', 1 PEt 0. 3, 
2 /1X,'>>>>>AND THE ENDING POINT FOR THE PREVIOUS STEP • 
3 • size • .1PE10.3. 

, 

4 /1X,'>>>>>ARE NOT EQUAL BUT SHOULD BE') 
9030 FORMAT(//'O>>>>>A TOTAL OF ',I2,' ERRORS FOUND IN INPUT', 

1 'DATA FtLE'> 
9031 FORMAT(/'O','INDEPENDENT VAR1ABLES',T30,'DEPENDENT VARIABLES', 

1 /1X,'SELECTED FOR ANALYSIS',T29,'SELECTED FOR ANALYSIS',/) 
2D~Z EQB~8I~1X.J~.~~.A.T~Q.l~.2X.A2 
9033 FORMAT(1X,T30,16,2X,A) 
9041 FORMAT('(',I3,'F',I2,'.0)') 
2D~Z EQB~az~·~a·.l~o'o'ol3o'F'ol2.'.0>'> ··--9043 FORMAT('(',I3,'I',I2,')') 
9044 FORMAT('(A',I2,',',I3,'I',l2,')') 
2Di~ EQB~4I''~'.I~o'8'.12o'2'2 
9051 FORMAT('O>>>>>THE NUMBER OF SELECTED INOEPENOENT VARIABLES (', 

1 !3,.) IS GREATER THAN', 
~ £1~o'>>>>>!HE T~T8~ N~MB~R OF JNDEP~NDENT ' • 
3 'VARIABLES (',13,')') 

9052 FORMAT('O>>>>>DUPLICATE SELECTED INDEPENDENT V~RIABLE --',IS) 
9Q53 EQBM!T''~>>>>THE NUM~ER OF SELE~TED DEPENDENT VARIABLES ( .. 

1 13,.) IS GREATER THAN', 
2 /1X,'>>>>>THE TOTAL NUMBER OF DEPENDENT', 
~ 'VA!U Ali!LES ~' ol3o') '2 

9054 FORMAT<'O>>>>>OUPLICATE SELECTED DEPENDENT VARIABLES --· ,15) 
END 

- -

-- ---

t V£ 
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SUBROUTINE CORREL<CORINV, IRNK, lTMP, IWK, IWKDV, 
1 IWKIV, LABDV, LABIV, LSDV, LSIV, 
~ PTITLE~ PXLAB~ PYLAB, RK, RS, RSPLT t RSRC, ' 
3 RXCORR, STEPS, TABLE, TABLE 1, TITLE, --
4 TMP1, TMP2, X, Y) 

~*****!; aL.U!!.I!T~ ~QRRELATlONS BETWEEN SELECTED INDEPENDENT AND DEPENDENT ·-- -·--···- - --
C*****VARI ABLES 

COMMON /MAXDIM/ LENt, LENTC, LLAB, MXNDV, MXNINT, MXNIV, 
l MXNOBS 0 MXNSTP 

COMMON /PARAIV LLN, LPCC, LPRCC, LSR'=, L SRR C, LRAW, NDV, N!V, 
1 NINT, NODS, NPLOTS, NSDV, NSIV, NSIVP1, NSTEPS, 

' Pj;~ TC~ YMIN~ YMAX --
DIMENSION CORINV((MXNIV+1)*(MXNIV+2)/2), IRNK(MXNSTP,MXNIV), 

1 ITMP(MXNIV), IWK(MXNOBS), IWI<DV(MXNDV), IWI<IV(MXNIV), 
~ L.:U!llUIIUII!ll~ ~ !.SIV~MXNIV~. RK~MXNOBS) 0 RSCMXNSTP 0 MXNIV>, '-

3 RSPL T(MXNSTP), RSRC(MXNSTP,MXNlV), 
4 RXCORA(MXNIV*(MXNIV+1)/2), STEPS(MXNSTP>, TMP1(MXNIV), 
~ Itle~U~2!!11ll2 • X~MX!1QgS0 MXNIV~ 0 YCMXNOOS 0 MXNDV 0 MXNSTP) 

CHARACTER*(*) LABDVOIXNDV), LABIV(MXNIV), PTITLE, PXLAB, PYLAB, 
1 TABLE(MXNIV.MXNOV), TABLE1(MXNIV,MXNDV), TilLE 

(' 

c 
C**•*•LOOP OVER DEPENDENT VARIABLES 

T Y r:O . 
DO 4000 IY-1,NDV 

C**********CNECK FOR SELECTED DEPENDENT VARIABLE 
lE !L~I!!!nY~ .f;i. 02 !ZQ TO 4000 
JYC=IYC + 1 

c••••••'!'.r•••I F REQUESTED, RANK DEPENDENT VARIABLE VALUES 
lE U.Bal!! .1:11. 0~ T!!~N 

DO 3000 ISTEPS=1,NSTEPS 
CALL RANKER(Y(l,IY,!STEPS), RK, !WK, NOBS) 
RQ 2000 I=1 0 NOBS -YCI,IY ,!STEPS) RK( I) 

2000 CONTINUE 
3QQQ CONTlNUfi ---·-

EHDIF 
C**********CALL CORCAL TO CALCULATE CORRELATIONS BETWEEN SELECTED 
·'**********INO~e~NDENT VARIABLES AND CURRENT DEPENDENT VARIABLE 

CALL CORCAL<JY, CORINV, IWKIV, RS, RSRC, RXCORR, X, Y) 
C*********•CALL CORMAX TO BUILD TABLE OF MAXIMUM PARTIAL CORRELATION 
'****~*****~Qf;fFI~I~NTS AND PLOT PARTIAL CORRELATION COEfFICIENTS VS -· ---C**********STEPS 

CALL CORMAX(JY, IYC, lRNK, ITMP, IWKDV, IWKIV, 
1 LABDV 1 LADIV, PTITLE 1 PXLAB 0 PVLAB 1 
2 RS, RSPt T, RSRC, STEPS, TABLE, TABLE1, --
3 Tl TLE, . THP1, TMP2) 

4000 CONTINUE - -- .. ,-,.._·- - -·--... ~----
RETURN 
END 

--·-·- ----· 

- --

1 

I 
E u~ 

~ ... 
~· 
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SUBROUTINE PLOi(LLX, LLY, X, Y, NPTS, IMARK, IADVNC, 
1 LABEL T, LABELX, LABEL Y, XMIN, XMAX) 

&*****PLOT X VS Y ARRAYS USING DISSPLA PLOT ROUTINES 
COMMON IMAXDIMI LENC, LENTC, LLAB, MXNDV, MXNINT, MXNlV, 

1 11XNOBS, MXNSTP 
COMMON IP!RAMI LLN. LPCC. LPRCC. LSRC, LSRRC, LRAW, NOV, NIV, 

CH~RACTER•30 FMT 
DIMENSION LABT(15>, LABXC15>, LABY(15) 
piMENSION X(NPTS), Y(NPTS) 
DATA BLANK I ' ' I 
DATA PAGEX, PAGEY I 14.0, 14.0 
p&TA XAX. YAX I 10.0. 10,Q!~~------------------------------------------------------------------------------------------------------

Jf(NPLOTS .EQ. 0) THEN 
C*2***INITIALLIZE PLOT DEVICE (SYSTEM DEPENDENT} 

CALL VSTARTCO.O, Q) 
C•••••SET NO BLANK PAGES BETWEEN PLOTS (SYSTEM OEPENDENT~ 

CALL VDESCP!900, 0, 0.0) 
C**~*******CENTER PLOT LABELS 
___________ c~A~L~L~c~e~H~T~E~R~<~L~a~e~E~L~r~.~2~sf>--------------------------------------------------------------------------------------------------- 1 

CALL CENTERCLABELX, 26) 
CALL ~ENTERCLABELY, 26) I 

ENDIF 
~c~~~*~*~*~*~T~E~R~M~I~N~A~T~E~P~R~E~V7.I~O~U~S~P~L~O~T~~CD~I~S~SP~L7A')------------------------------------------------------------------------------------------·--------- ' 

If((IADVNC ,EQ, 1) .AND. CNPLOTS .Gi. 0)) CALL ENDPL(0) l 
C••••• JNCREMENT NUMBER OF PLOTS li 

NPLOTS=NPLOTS + 1 
C•*2**IN1TIALLIZE PLOT FRAME (DISSPLA) 

CALL QGNpLC-1> 
c~kowwSET PAGE LIMITS CDISSPLA) ----·----------------------------------------I 

CALL PAGE!PAGEX, PAGEYJ 
c•~•••SUPpRESS P&GE BORDER !DISSPLA) 

CALL NOBRDR 
C•••~•SUPPRESS PRINTING OF OUT-OF-RANGE POI~TS (O] SSPLA) 

CALL NOCHEK 
C*~•2*SET FONT FOR LABELS (OISSPLA) 

CALL SIMPLX 
t•••••DEFlNE SUBPLOT AREA (OISSPLA) 

CALL AREA2D(XAX, YAX) 
C•••••ENCLOSE PLOT AREA (DISSPLA) 

CALL FRAME 
1 C•••••SEi CHARACTER HEIGHT IN INCHES (~!SSPLAJ 

HI TE= 0. 30 
-::::-:-::7:~C~A-:;L~L~H~E"'lG~H~T~(H';;I;-,T~E~):;---;~=-.:----v;;:-;-;;-;;'"'--.;-~;;:;-;:-;;-;~;-;;-'7-;;-;;-;:-;-;;-;:-;;-;;---;:-;--;:-c;:-;::;-;--;:-----------------------------------------------------­t•••••CONVERT CHARACTER LABELS TO INTEGER HOLLERI TH LABELS FOR D!SSPLA 

NCHAB=50 
READ(LABELT,1001) LABT 
READ(LABELX,1001) LABX 
READ(LABELY, 1001) LABV 

c~•••kWRITE TITLE ON PLOT FRAME (DlSSPLAJ 
HTMUL T= 1, 0 
NllNES=t 
CALL HEADINCLABT NCHAR HTMULT NLINES) 

c • ~•••REVERSE TICK MARKS ON X AND Y AXES (DISSPLA) 
CALL XREVTK 
CALL YREVTK 

~ ;**••WRITE X-AXIS LABEL IDISSPLA) 
CALL XHAME(LABX, NCHAR) 

&••~*•ROTATE Y-AXIS NUMBERING TO HORIZONTAL CD!SSPLA) 
CALL YAXAHG(U.U) ------·· 

E 04 
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SUBROUTINE SELVAIHMXNV, NV, NSV, IW~V, l"lV, lNPERR) 
-.,~*** PROCESS SELECTED JN!>EPENDENT AND DEPEND£; r VARIABLE PARAMETERS 

IHM~NSJQN IWKV(NV)& LSVCNV) - -c 
c 

IE{N:!V ,LT , NV) THEN 
C******* ***PROCESS SELECTED VARIABLE NUMBERS " 

.I) FLAG VARIABLE NU,.BERS 
C**********THAT ARE GREATER THAN THE NUMBER OF VIIRIABLES REQUESTED 

QQ 1000 I=1 0 NSV -!FCIWKV(!) • LE. NV) T'l~li 

LS'JCIWKV(!) )=1 " 
FLSE ----JNPERR=INPERR + , 

WRITE< 6, 9 001) :WKV(I), NV 
liNI!IF -- -1000 CONTINUE 

CALL SIFT(NSV, IWKV) 
~I ~~ - . ·-

C••••••••••ALL VARIABLES ARE SELECTED C!>EFAUL T) 

DO 2000 1= 1, NV 

--- U:lll:\!(12 =1 .. 
LSVCI)-1 

2000 CONTINUE 
O::Nn T I' 

RETURN 
("*""'*FORMAT STATEMENTS 

21HIJ fQ8t!8H' Q' I ~l!i I. V8Bl All!.li NUI'IB!;R • ,15. t HAS BEEN SELECTED', 
1 /6X,'HOWEVER ONLY ',IS, t VARIABLES WERE REQUESTED') 

END 

-· 

E 05 
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. H!B!;1S~ S!;NSlTIVITY ANALYSIS 27-JUN-85 10: 48:04 PAGE 2 

TABLE ENTRIES REPRESENT THE MAXIMUM VALUE OF THE STANDARDIZED RANK REGRESSION COEFFICIENT OVER ALL STEPS 
fQB EB!;H !;QM§INATION OF SELECTED INDEPENDENT VARIABLE AND SELECTED DEPENDENT VARIABLE.~: GIVEN IN 
THE PREVIOUS TABLE 

POOL TEMP HKFER 
---- ----------- ---- -------------------------- ------------------------------ -----------------------------
THAll 

.. ItiEE ,97 -.45 
GAMMAO -.61 .51 
I'ITCONC .69 
\!Iiiii! -,71 ,82 
---- ---------------------------------------------------------- ---------------------------------------------

I 
I 
-

-·· 

' 
.... ~ 

.. 

·'·. 

--
-----· 
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INPERR=INPERR + 1 
ELSE IF(NDV .GT. MXNDV) THEN 

WR ng ~ 6 1 9004> PNDV, MXNDV 
INPERR-INPERR + 1 

ENDIF 
r.n TO 10 

C*'""'*NOBS RECORD 
ELSE lF( CROTYP( 1: 5) .EQ. PNOBS) THEN 

B~6~~TMP,RDIFRMTIIERR=7000) NOBS 
IF(NOBS .LE. 0) THEN 

WRITE(6,9003) PNOBS 
JNPnR=lNPERR + 1 

ElSE If(NOBS .GT. MXNOBS) THEN 
WRITE(6,9004> PNOBS, MXNOBS 
~~~EBB-JNP!;RR + 1 

END IF 
GO TO 10 

J:_*****!:TI'I>!: 111'1"111111 
ELSE lf(CRDTYP(1:6) • EQ. PSTEPS) THEN 

NINT=IT I (3•LENTC) 
BEa~~T~~,B~oEBMTB.EBB-7000> 'XB(I) I XE{I) I OX( I) 1 !-1 ,NINTJ 
GO TO 10 

C*****FILE TYPE RECORD 
ELSE IHCB~neP;1Q~ .ESI. PFT~ THEN 

DO 19 l=LENC,11,-1 
lf(CARO(I: I) .EQ. STAR(2)) 

f"4D.,fT•T\:1!LANK 
THEN 

LSTR=1 
GO TO 20 

ENDIF 
19 CONTINUE 

LSTR=O 
20 CONTINUE 

CALL DATSQZ{CARD, CRDTYP, TMPCRD, IT, 0) 
READ<TMPCRD,FRMTAI,ERR=7000) DUM, IFT 
lf~~JET .LE. g~ .QR. nFT • GT I 5)) THEN 

WRITE(6,9005) HT 
INPERR=INPERR + 1 

ENDIF 
GO TO 8 

C*****IND VARS RECORD 
ELS~ lft,BDTYPt1:9~ • !iQ, PIV) THEN 

NSIV=IT/LENTC - 1 
READ{TMPCRD,FRMTAI,ERR=7000> DUM, (IWKIV(l),I=1,NS1V) 
IFtNSIV ,LE, O> THEN 

WRITEC6,9003} PIV 
INPERR=INPERR + 1 

ELSE If'HSIV ,GT 1 MXNIV) THEN 
WRITE(6,9004} PIV, MXNIV 
INPERR=INPERR + 1 

END IF 
GO TO 10 

c•••~•IV LABELS RECORD 
ELSE IF<CRDTYP{1:7) .EQ. PXL) THEN 

NVAR= IT I LENTC 
READ(TMPCRD,FRMTA,ERR=7000> (LABIV(l),I=1,NVAR) 
DO 50 1VAR=1.NVAR 

DO 40 IL-1,LLAB 
lf(LABIVCIVAR>(IL:IL) .NE. BLANK) THEN 

LABIV(IVAR)=LABIV(IVAR)(IL:LLAB) 
GO TO 45" -

END IF 
40 CONTINUE 
7;5 CONTINUE 

f u 
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SUBROUTINE CE.NTER(LABeL, I CENTR) 
C"****CENTER LABELS ABOUT COLUMN I CENTR 

~tii!B61:TU•~·~ LABEL 
CH ARACTER•1 BLANK 
CHARACTER•100 TEHP 
DATA BlANK I . . I 

c 
c 

LE~~Tti"LEN{bAB~L~ 
C*****FIND FIRST NON-BLANK CHARACTER IN LABEL 

DO 1000 1"1,LENGTH 
nu.eann=n • NE 0 BLANK) THEN 

I START"! 
GO TO 1100 

EIII!IE 
1000 CONTINUE 

GO TO 9999 
llOO !:I!IIIliii!E --

l;"****FlND LAST NON-BLANK CHARACTER IN LABEL 
DO 2000 1" LENGTH, 1, -1 

IE{LBEIE!.{l: n .N!ia BLANK) THEN -------· lEND: I 
GO TO 2100 

El'!ll!IE 
2000 CONTINUE 
2100 CONTINUE 

!:•••••tAl !:ULUE Bti!.!BL LEHGTH QE L.AiiEL 
NCHAR-IENO - IS TART + 1 ; 

t•••••CALCULATE HALF= LENGTH OF LABEL t •• 

!II!:HBU=II!:HBB l z ., __ .. _ ------- ----
C•****CALCULATE POSITION OF LAST BLANK IN LABEL 

LB"ICENTA - NCHAR2 - 1 
C*****!: !!L!:!.!L8IE !IUI'IIEB QF BLANKS REQUIRED TO FILL END OF LABEL 

NB=LENGTH - NCHAR - LB 
C*****ENCOOE LABEL -i. WB1TE'T~MP.2101~ ~BLANK•l'"'1 0 LB) 0 -1 <LABEL(l:I),I"ISTART,lEND), 

2 (BLANK, 1= 1 ,NB) ~ -
t**"**TB8l'!IHU !,ABE!. 

·-~-
LABEL"'TEI'II' -·-

9999 CONTINUE 
BET!JBN ··---- ·---"····--··-··- ---------

C***"*FORI'IAT STATEMENTS 
2101 FORMAT< 1 OOA 1) 

I'ND _.- -···- · ___ _... ________ 
.-

--------

------ ·---------· 

·--

-:._-· . . 
F Uo! 
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SUBROUTINE DATSQZ\CARD, CRDTYP, TMPCRD, IT, lCONT) 
C***~*PROCESS KEYWORD RECORDS WHICH REQUIRE CONVERSION OF 
C*****CHABACTER DATA TO FLOATING POINT OR INTEGER DATA 

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

---~CH~A~R~A~C:-:T;!E~B~*~(t-=*~)~C;.fA;.;:R~D:...~C-?,R:l':O:J:T..:..Y.:;.P~.~T'fMP~CR!l.D!:...... _________ . _ ____ __________________________ .. _ _ ___ .. _ _ .. _____ _ 
CHARACTER•1 BLANK, MINUS, PERIOD 
PARAMETER (BLANK=' ', MINUS=' - ', PERIOD='.' ) 

~--------------------------------------------------------------------------------( 

I C"O 
IFCICONT .EQ. 0) THEN 

IT-0 
TMPCR D= BLANK 
CROUP= CARD 

500 CONTINUE 
IC=IC + 1 
IFCCARD(IC:IC) .NE. BLANK) THEN 

GO TO 500 
ENDIF 

C••~~•SEARCH FOR BEGINNING OF NON-BLANK CHARACTER STRI~G 
1000 CONTINUE 

+ 1 
IF(IC .GT. LENC) GO TO 9999 
IF(CARD(IC:lC) .EQ. BLANK) GO TO 1000 

C****• SEARCH FOR ENDING OF NON-BLANK CHARACTER STRING 
2000 CONTINUE 

rc-xc + 1 
IF(CCARD<IC:IC) ,:-lE. BLANK) .AND. CIC .LE. LENC)) GO TO 2000 

C••••~MOVE NON-BLANK CHARACTER STRING INTO TMPCRD RIGHT-JUSTIFIED . 
-~3~Q~O~O~C~O~N~T~lN~U~EL--_--------------------------------IEND=lC- 1 ·--------- - ------------ ----

ILEN=IEND - !BEG + 1 
If(ILEN .GT. LENTC) THEN 

ENDif 

WRITE <6,9001) CR DTYP, I LEN, lEtHC 
STOP 'D ATSQZ' 

IT=lT + LENTC - !LEN 
DO 4000 l"IBEG,IEND 

T= T + 1 
TMPtROCIT:IT)=CARD(! : Il 

4000 CO~TJNUE 
GO TO 1000 

9999 CONTINUE 
RETURN 

C•*#**~ORMAT STATEMENTS 
9001 FORHATC'0',5<'>'>,'THE DATA ON KEYWORD RECORD ',A, 1 CONTAINS 

1 I2,' CHARACTERS', 
2 /6X,'THE MAXIHUM NUMBER OF CHAR~CTEP.S ALLOWED ~S ',!2) 

END 

·~ 

03 



t • ••••WRITE Y-AXIS LABEL CDISSPLA) 
CALL YNAHE(LABY, NCHAR) 

C*~*••SET UP LINEAR AXES (DlSSPLAl 
IF (LLX .EQ. 0) THEN 

XSTEP=(XHAX - XHINl I 5. 0 
VSTEP=(YHAX - THIN) I VAX 
CALL GRAF(XMlN, XSTEP, XHAX, YHIN, YSTEP, YHAX) 

c• • •••• • •**DRAW SECONDARY TICK HARKS CD!SSPLA) 

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

____ ___cC~A~L~L~X~N~O~N~U~M~------------------·----------·-·---~·-·-·-- ·------------·------------------­
CALL YNONUM 
CALL XGRAX${XMIN, XSTEP, XHAX, XAX, BLANK , -1, 0.0, TAX) 
CALL YGBAXSCYHJN, YSTEP, YHAX, YAX, BLANK, -1 XAX 0. 0) 

ELSE 
• SET UP LOGX, LINY AXES (OISSPLA) 

XCYCLE-XAX I AINT(ALOG10(XHAX/XHIN)t 0 .99) 
YSTEP=<YHAX - YHIN) I YAX 
CALL XLOG(XHIN, XCYCLE, Y~IN, YSTEP) 

~· • •••*•~••DRAW SECONDARY TICK MARKS (D!SSPLA) 
CALL XNONUM 
CALL ytJONUM 
CALL XLGAXSCXMIH. XCYCLE. XAX, BLANK. - 1 , 0.0, 
CALL YGRAXS(YHIH, YSTEP, YMAX, YAX, BL A~X , -1, 

END IF 

···--------------

·r ;.X} 

t••~••SET pLOT SYMBOL COlSSPLA) --·-·--- ---·---------·---·---------------------------------
IF CIHA~K .NE. 0) CALL MARKERC8: 
MARK=HIN(IMARK, 1) 

--~Iuf:.... q HARK . EQ, 2.L ... !.IIl.~.---·-----------------·--·- _____ ····-·---·---- -------------- _ -·-·-·····----------------------------
CALL DASH 
MARK=O 

ENQ~o.I r...F ---.......,.-----·--- - --- --· - - - -··- -------·-·----- - · ·-- ·-·- · -- ··--- -- - · ----··------·-- - ·---- --- -----··-·-----------------

C~****PLOT POINTS (DlSSPLA) 
CALL CURVECX, Y, NPTS, 

C•••~ATERHlNA!E CURRENT PLOT 
CALL ENDGR ({l) 
R£TURN 

C**A••FOBMAT STATEMENTS 
1001 FOR~AT(15A) 

EN I> 

MARK) 
( DI SSPLA) 

·--·--------~ ·-·····-------·-----·----------------------

------- -------.. ·~-·-·----------------·--- ----------------------

--------------------·- -----.. ·- ··---···-·- ---· .. ----- ----------- ----------·-------·---·-·-------- ----------________________ ..........:. ___________________________________________ _ 
--------""""'------------------------------·--------------------------·----------------

---------------,-- ---------·----------------·-·-·--·-------·--------------
----------- ------------- ·--- ----- ----- ________ ,., _____ __________ --- ---------- ---·----------··--·-··-----

---------------------- -·- -- ----- --- ---- --·. ·--- --- ---------------- -------------------

------------·-----·-----------·--··-··· ---· ___ , ______ , , ______________ ~--------------·------------------· 

---"1"""uz:-·-- ·-------------~--------------------·--·------·---



F 05 

SUBROUTINE SIFHN, IXV} 
C* '"'**PERFORM ASCENDING SORT ON ARRAY IXV 

l!lMf;NS!ON I XV~ N) 
c 
c 

M=N .. -
1000 CONTINUE 

M=M I 2 
IE U!~ ~QQO. 9000. 3000 

3000 CONTINUE 
!(:N - M 
J=1 

4000 CONTINUE 
I=J 

:ill liD I:QtilliiiiE 
L-I + M 
IF (IXV(I) -IXV(L)) 7000, 7000, 6000 

6000 CONTTNUI' 
A-IXV(l) 
IXV(I)=IXV( U 
TXV(Il-.A 
I 1 - M 

•non IF o> 7000, 7000, 5000 
7 CONTtNUI' 

rJ + 1 
IF (J-10 4000, 4000, , 000 

2Q!lQ ~!llHU!!.!E 
RETURN 
END 

-

- -

·- ---- --- - --
i 
-----~···-~--------.,--.---·------··----.------

-· ..... ---.. -...-.-- ---.-.·- -·-

- - --- -··-·· -----·- -- -·· -··· 

------ -- - -

f u~ 
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II.!B!;1~~ ~liNSZTIVITY ANALYSIS =l RANKS OF STANDARDIZED kANK REGRESSION COEF Fl CI ENTS vs STEPS 
DEPENDENT VARIABLE -POOL TEMP-

. 
UNITS = TIME (SEC) I . I INDEPENDENT VARiABLES 

:iH£!:i l.!t:UI:i TMALL TI'IFE GAMMAO MTCONC veue ! 1 5.00 4 5 1 3 2 
2 10.0 4 5 1 3 2 i 
~ 12,!1 4 5 1 3 2 

! 

4 20.0 4 5 2 3 ~ 
'" 

I 
""\ 

5 25.0 4 5 2 3 1 
{I ~!l !l 4 5 2 3 1 
7 35.0 4 5 2 ~ - 1 
8 40.0 4 5 2 ' 3 1 

I 

2 !l:i.O 4 5 2 
.. 

3 1 . 
10 so.o 4 5 ( 3 -,-
11 60.0 4 5 2 3 l 
H zo.o 4 5 2 3 1 
13 80.0 4 5 2 ., 3 1 
14 90.0 5 4 2 3 1 
1:! 1QQ, 5 4 2 3 i .. 
16 110. 5 4 2 3 1 
17 120. 5 3 2 4 1 
ll! 1~Q. 5 3 2 4 1 ··--·-
19 140. 5 2 3 4 1 
20 150. 5 1 3 '• 2 
;11 1{10. 5 1 3 4 2 ·---
22 170. 5 1 3 4 2 
23 180. 5 ' 3 4 2 
~~ 120. 5 1 3 4 2 
25 200. 4 ;:, 1 3 5 2 -
26 220. 4 1 ) 5 ~ 
27 l~O. 4 1 2 5 3 
28 260. 4 1 2 s 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 ~ 2 5 3 
33 360 4 1 3 5 2 
34 380. 4 , 3 5 2 
35 400. 4 1 3 5 2 ' 

~ 

~ 

--- --- ---- ·-···---- ·---

;. 
·-- -~- ···- ------------

-----'-·-
·, 

··------- " --·-·- "'-- -·- ·- - ··· .. ., 
I 

- ·- - -··- - --· .. 
·----.-----~···-··-· ·- ··-I 

~-"\,· • 
-····- ··· ... -- -··-· .. ··------~--·--·-·"--

I 

' 

-· · --·---~ ·· - -. ~---- ...... -· ····-··-·----·-----·----~. -··· - -
f uo 



F 07 

END OF DISSPLA 9.0 -- 23415 VECTORS GENERATED IN 5 PLOT FRAI1ES. 
P!!QPBHTARY SOFTWARE PRODUCT Of rssco, SAN DiE GOt CA. 

7022 VIRTUAL STORAGE REFERENCES; 6 READS; i! WRITES. 

-
., 

- ·--· 

I ., 

.... 
' •.· 

' 

---

.:--

-
., 

----------
' 

·~ 
~ 

- -

f u 
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50 CONTINUE 
C•**** DEP VARS RECORD 

ELS!i lf~'RDTYP~ 1 :9) • EQ. f> DV) THEN 
NSDV= IT /LENTC - 1 
READCTMPCRD,FRMTAI,ERR=7000) DUM, (!WKDV(l),I=1,NSDV) 
lf~NSI!V I !.li I 0~ THEN 

WRITE(6,9003) PDV 
JNPERR=INPERR + 1 

liL~E HUUDV .~T • MXNDV) THEN 
WRIT£<6,9004) PDV, MXNDV 
INPERR=INPERR + 1 

~NIH~ 

GO TO 10 
C***"" DV LABELS RECORD 

ELS!; If( I:BI!r:teP i 72 ,E;Q, pyq THEN 
NVAR=IT I LENTC 
READCTHPCRD,FRMTA,ERR=7000) CLABDVC1),1=1,NVAR) 
IHl 7!! lllaB=1.tili.BB 

DO 60 IL- 1, LLAB 
JF(LABDV(JVAR)(ll:JL) .NE. BLANK) THEN 

Laii!V(lVAB~=LAeov~rvAR>~tL:LLAe> 
GO TO 65 

60 CONTl~~~IF 
65 CONTINUE 
70 CONTINUE 

Cn• **•PCC RECORD 
ELSE IF( CRDTYP<1 :4> .EQ. PPCC) THEN 

LPC C= 1 
GO TO 10 

C*****PRCC RECORD 
ELSE lF(CRDTYPC1 :5) .EQ. PPRCC) THEN 

LPIICC= 1 
GO TO 10 

C*****SRC RECORD 
liLS!i lE~ 'BI!TYPP: 4~ .EQ, PSRC) THEN 

LSIIC= 1 
GO TO 10 

i;**"**SBB!; R!i,QRD 
ELSE 1F(CRDTYPC1: 5) .EQ. PSRR C) Ttl EN 

LSRAC= 1 
GO TO 10 

C**"*" TABLE CUTOFF RECORD 
ELSE I F<CROTYPC 1: 13) .EQ. PTC) THEN 

REAO~THPCRD 1 FRMTAR 1 ERII=7000) DUM, TC 
IF< CTC • LT. 0. 0) .OR. (TC .GT • 1. 0>) THEN 

WRITEC6,9006) PTC, TC 
INPERR=IHPERII + 1 

END IF 
GO TO 10 

C"""*"PLOT CUTOFF RECOil II -
ELSE IF(CR DTYP(1:12) • EQ. PPC) THEN 

READ(, .~PC!ID, FRMTAR, ERR=7000) OUH, PC 
IFC(PC • LT. o. 0) .OR. CPC .GT. 1. 0)) THEN ---WR ITEC6, 9006> PPC, PC 

INPERR=INPERR + 1 
ENDIF 
GO TO 10 

C***•*PLOT TITLE RECORD 
ELse If( CROTYPC T: 11) • EQ. PPT) THEN 

READCCARDCf2: LENC),9QQ1) PT I TL E ---··--·- --·--- .. 

GO TO 8 
t:• 1o) •• ro ~'Lt:O! H.IIBEL REC Oil I> -··-- f t ') £ !~:(~t-··~ ,, : , 2~ • f ~- "" -;-;:T""T:;r;;--- - - -- ··- · -··~·-- ~·--·-·-------- ··-- ·- -- -·--···---------- ---·- ~--·· ··-~-- ··--·-- -.... 

I 
. ;:r 
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SUBROUTINE CORCAL<IY, COR I NV, IWKIV, RS, RSRC, RXCORR, x, Y) 
C*****CALCULATE CORRELATIONS BETWEEN SELECTED INDEPENDENT VARIABLES 
~*****8!11! 'UBRsNT DEPENDENT VARIABLE 

COMMON /MAXI>IMI LENC, LENTC, LLAB, HXNDV, MXNINT, I'IXNIV, 
1 MXNOBS, MXNSTP 

!;Qtltii!N /PAR AM/ LLN 1 LPCC, LPRCC 0 LSRC, LSRRC£ LRAW, NOV, NI V, 
1 NINT, NOBS, NPLOTS, NSDV, NSIV, NSIVP1, NSTEPS, 

... ____ 
2 PC, TC, YI1IN, YMAX 
!:lltll!!ltl l~eB!:I ~PH1 1 SPR~20 SPRC3 
DIMENSION COAINV((MXN1V+1)•(HXNJV+2)/2), lWKJV(HXNlVJ, 

1 RS(MXNSTP,HXNIV), ASRC(HXNSTP,MXNIV), 
z BK!:!IBB,I1XNJV•CMXN1V+1)/2) 1 XCHXNOBS,MXNIV), 
3 Y(I1XNOBS,HXNDV,MXNSTP) 

C*****STATEI'IENT FUNCTION 
L!l!:n.,.n-~+{1•1-1~ /2 . 

c 
c 

RI!BS;EL!l8I~tllll~~ __ ,_ 

C*****lOOP TO CALCULATE CORRELATIONS BETWEEN SELECTED INDEPENDENT 
C****•VARIABLES AND CURRENT DEPENDENT VARIABLE 

Qll ~DDQ 1=1.!1~1~ -·----------··----IX- I WKJ V C 1> 
DO 3000 ISTEPS=1,NSTEPS 

'***************1~ 881!1 ~81.1.!~:i au !,!SED FINO MEANS OF SELECTED DEPENDENT 
(***************VARIABLE AND CALCULATE CORRELATION CONSTANTS 

IF (L::.~o:~E. 0) Til EN 

SY=O. 0 
DO 1000 IOBS=1,NOBS 

SX= :iX + xnQ!i!S,IX) 
SY= SY + YCIOBS,IY,ISTEPSJ 

1000 CONTINUE 
:iP8!;1=-SX • :iX I ROBS 
SPRC2=-SY • SY I ROBS 
SPRC3=-SX • SY I ROBS 

FNDI ~ --· C••••••*********CALCULATE SUMS OF SQUARES A!'iD CP.OSS PRODUCTS 
SXY=O.O 
SX2=0 0 .. 
SY2=0. 0 
DO 2000 lOBS; 1, NOBS 

SXY=SXY + X(IOBS 1 JXJ•YCIOBS 0 1Y,ISTEPS) 
SX2:<$X2 + X (lOBS, IXJ "* 2 
SY2=SY2 + Y(IOBS,IY,ISTEPS) '~"' 2 

2000 CONTINUE -
C***~••••••~••••CHECK FOR CONSTANT INDEPENDENT OR DEPENDENT VARIABLE 
C***************lN INPUT DATA 

V= SXY + SPAC3 - -· V1= SX2 + SPRC1 
V2= SY2 + SPRC2 
IF qv1 • NE. 0.0) • AND. (V2 .NE • 0. 0)) THEN -

c~•~••***************CALCULATE SPEARHANS RHO AND STORE IT TEMPORARILY 
c••••~•~****~~·•~••••IN PARTIAL CORRELATION COeFFICIENTS ARRAY 

RSCISTEPS I >=V I SQI!T(V1 • V2J -ELSE 
RSCISTEPS,I)"O.O 

ENDIF 
-------··--------------~-........... ____ ··-----· 3000 CONTINUE 

4000 CONTINUE 
C•••••LOOP TO CALCULATE PART! AL CORRELATION COEFF I C l ENTS 

DO 9000 I STEPS" 1, NSTePS --------- . ·-·---~-- -------··--· -----------·-----·------.. --.·---
(-e-. .... ,.,. • ._. . ,.COPV COIIREL oH IONS INTO HATR lX TO !!e I lj'/E!! TEC. 

DO 7500 I= 1 !lSI'/ 
0 ~· 1'l06 J~,,: -·--·-----···-··-·-- -----·- ·-- . ·- ·- · ·- -·-----·-·--·~---.... . ·- ·-· - -- - -·-~------ --- -- ·-·------ -- ----- - ·--··-

, 
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SUBROUTINE DMFSD(A, N, IPARM) 
C••••~PERFORM ERROR CHECKING ON MATRIX TO BE l~VERTED 

-::---~D'-'IM~Eii.!N~S>!JILlO.:..r;N!....!Al.l("-'1~)-----------------·---------------·-------·-----·------·--·-----·-----

f. 
KPIV=O 
00 8000 K-1 ,N 

KPIV=KPIV + K 
TNil=KPIV 
LEND=K - 1 
TOL=AB$(0.01 * (A(KPIY))) 
DO 7000 I=K.N 

DSUH-0. 0 
IF (LEND.EQ.O) GO TO 2000 

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

PO 1000 L=1.LE!!N.D~,---------·------ ----·------------ ------ -·-----,.--·-·--·---
LANF=KPIV - L • 
lJND=lND - L 

1000 
2000 

pSUH=DSUM + A(LANFL)~*~A~(l~.l~N~D~)~----------------------------------------------------­
CONTINUE 
CONTINUE 
DSUM-A(INO) - DSUM 
IF (I .NE. K> GO TO 5000 
IF (DSUM - TOLl 3000, 3000, 4000 

....oii3"--O:.IIO:.IIO ___ __ ..IC.J.O~Nul"-.&l~Nt.~oU~E~--..-.,..-----_..,..,~,._---·-·--------------·-·-···----.. --------------------------·--
IF (DSUM .LE. fJ.Q) GO TO 9000 
KT=K - 1 

-..,..,.,.-----....!Wu:Rul..JT'-'E;.lC.£6~ • .!!8~Q!.L)...J:>K.J.T ____ , - - ---.. ·· - - ·-- ··-· · - .. ·---- -----·----·· -·-----------··-- -----------·------
4000 CONTINUE 

I>PIV= SQRT( DSUM) 

--------.JA1l(uK:..~P:JiuVu>:.:;=,_.p!.!:P:..II..JV~---------·-----·---·-·----·-·-----------·--·----- ·--- .. - ---·-----------------­
I>PIV=1.0 I DPIV 

5000 

6000 

GO TO 6000 
CONTINUE 
A(IND)=DSUM * OPIV 
CONTINUE 

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

-=~~------'1'-'N:u!>'-'='-'lu;N,_.D'--'+......_.I ____________ _ ------ ·- - ---··--··-·--- - - -------------------·-·-- - ---·-----
7000 CONTINUE 
8000 CONTINUE 

-::-::-::c::-"-R""E-'-TU""R.,N.,_ ________________ -------------- - ·· ---- · ·- - - --·· ···--- - .. -------·-··· ·----·--·---··--·-----·----------
9000 CONTINUE 

WRITE<6,90) K 

---~I'::P~AR~M"'-=;:--::-:K=;:-:c;----------------------------------- ----- ---.. - -·- - · - - · . ·------·----·----·-··--···---
STOP 'DMFSD' 

c~~•••FORMAT STATEMENTS 
--;;8-;;0:-:-f'!'O~RM:::-:'-AT;:-(~2~0~X7'.'-;',.:R:>O~U;:N;.:D'-OI=-"N'-::G'-="'E"=R:':R7.0'::R..,.,:.I.!7N~R~O:;U-="' ,~1~2=-;>;.....,,......,---------·-----------------"--

90 f0RMAT(20X,'HATRIX IS SINGULAR AT ROW ',12) 
END 

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

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

- - ---------------··-----.. --------··-·--··---

-------·-- ---- -·--- -·----------------------· .. - ------·------·- ------ --.. ------ -·-· -----· 

-----------------------·------- - - --·- ---- ------ ----- ----- ---· .. ·--- --· --------·----·- -·--- ··----- - --- - - · 



SUBROUTINE PRINT(IPS, IWKDV, IWKIV, LAB, LABD~. LABIV, TABLE, I 
1 TITLE) 

r•• **•fRINT TABLE OF ~AXIMUM PARTIAL CORRELATION COEFFICIENTS 
COMMON /MAXDIM/ LENC, LENTC, LLAB, MXNOV, HXNINT, MXNIV, 

·1 MXNOBS, MXNSTP 
--~~CwOuH~H~O~N~/~P~A~R~A~M~/~L~L~N~,~LP~CC~,~L~P~R~C~C~,~L~S~R~C~,~L~S~R~R~C,~L~R~A~W~,~N~D~V~,~N~l~V~,~~~~-·-~------------------------1 NINT, NOBS, NPLOTS, NSDV, NSIV, NSIVPi, NSTer·s, --------------------------~ 

2 PC, TC, YMIN, YMAX 
DIMENSION IWKIVCMXNIV), IWKDV(HXNDV) 
CHARACTER•(•) LAB, LABDV(MXNDV), LABIVCMXNlV), TABLE(MXNIV,HXNDV), 

1 TITLE 
CHABACTER•10 IQATE. ITIME 
~ATA lriRST I 0 I 

c 
-'---

l F(/flRST . EQ. 0) THEN 
CALL DATECIDATE) 

---------~'~AaL•L_T~I~t~E~C~I~T~IuM~E~)~----------------------------------------­
!FlltS T= 1 

END IF 
co••••IOOP TO PRINT OUT TABLE OF HAKIMUM PART, CORP.il.ATION COEFFICIENTS 

JEND=(NSDV-1)/10 + 1 
DO 300~ JY=1,JEND 

Jft:((Jy-1) • ~Q) + 
J E= JB + 9 
IF (JE .GT. NSDVJ JE•~SDV 

=1 
I E=40 
rr (IE .GT. NSIV) JE;NSIV 
CONHNUE 
IPAGE=IPAGE + 1 
I FUPS . Ea. 0> THEN 

WBI TEC6.1001) Tl TLF.. !DATE. IT~AGE,_JAB TC 
ELSE 

WR1TEC6,1005) TiTLE, IDATE, ITIME, !PAGE, LAB 
N 

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

------·------------------

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

----------------·--~-- ·------·----

---------·- - - ----

------·--------- ···----
WRITE(6,10021 (LABDV(lWKDV(J)),J-J8,JE) 
WRITE(6, 10031 
DO 2000 IX=IB.lE 

WRITE(6,1004) L~BIV(IWKIV(IX)), (TABLE(JX,J),JaJB ,JE ) 
IF 010!l(IX,5) . EQ. 0) WRITE(6, 1003) 

IF (IE .GE. NSIV) GO TO 3000 
18= 41 

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

! II --~.1J_.!l ___ o __ - --_·· --:-::c:o:N:T:I ... N='-::u,.-;:e~-;:~~~--..,.c::":'=--:-:-::-=--:;-;;c=----------------
IE= N 51 V ·----- -· - ·--- ·--------- · 

I GO TO 1000 
··------- 1 

3000 CONTINUE 
RETURN ·- -----·-----·- -·----·-----

C•••~•FORMAT STATEMENTS 
1001 r-OP.MAT('1',//6X,A,5X,A,5X,A,5X,'PAGE',I3, 

1 //6X,'TABLE ENTRIES REPRESENT THE MAXIMUM VALUE OF THE', -----------··-- - ---· 
2 A,'COEFFICIENT OVER ALL STEPS', 
3 /6X,'FOR EACH COMBlNATION OF SELECTED INDEPENDENT', 
4 'VARIABLE AND SELECTED DEPENDENT VARIABLE, PROVIDED ', 

---------------------------- --·-- -- ·· 
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SUBROUTINE USRINP(LSDV, LSIV, STEPS, X, Y) 
C~** **SUBROUTINE USRINP IS PROVIDED BY THE USER TO INPUT DATA FILES 
Cw•*••OF INDEPENDENT AND DEPENDENT VARIABLES THAT ARE OF DIFFERENT I 

--- I Cn• 2•*FORMS THAN THOSE DESCRIBED IN THE USER MANUAL 
c•••••TH~ COMMON AND DIMENSION STATEMENTS ARE REQUIRED 

OHMQN /MAXDIM/ LENC, LENTC, LLAB, MXNDV, HXNINT, HXNIV, _ _ ___ __________ ! 
1 HXNOBS, MXNSTP 
DIMENSION LSDV(HXNDV), LS!V(MXNIV), STEPS(MXNSTP), 

1 X(MXNOQS,MXNJV), Y(~XNO~S,HXNDV,MXNSTP) 
RETURN 
END 

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

-- ---------- -----
_____________ , _____________ _ 

- -------- ----- ·- ---

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

·------- - --

- - --·- ---·--·· 

·------
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IU!t1li:i :!f.fll!l Tl:\!1 TY ANALYSIS 
PARTHL RANK CORRELATION COEFFICIENTS vs STEPS 

OEPENDENT VARIABLE -HXFER -
UNITS =- liKE <SEC> 

INDEPENDENT VARIABLES 
SH~S !.!lUll! TMALL TMFE GAMMAO MTCONC VBUB R-SQUAR!; 

1 5.00 -0.14 0.01 0.33 0.23 0.84 0.73 
2 1 o. 0 0.08 -0.07 0.7(.1 0.48 0.90 0.84 
J 12,Q ~o,os -0,01 0.79 0.39 0.90 0.86 
4 20.0 -0.01 -0.05 0.81 i:i.39 0.91 0.87 
5 25.0 ~0.01 ~0.08 0.80 0.41 0. 91 0.88 
A JQ,Q O,QO ~0,03 o,8o 0.38 0.89 0.86 . 
7 35.0 -0.06 0.03 0.79 0.35 0.90 0.86 
8 40.0 o.oo 0.08 0.69 0.40 0.85 0.79 
2 !!~ Q -Q,Q1 o.o6 0,77 0.41 0.87 0.83 -10 50.0 -(1.03 -0.10 0.79 0.40 0.89 0.85 

11 60.0 o.oo -0.11 0.60 0.43 0.75 0.68 
-·1Z 7Q Q -Q,Q1 -Q,16 0,51 0.48 0.56 0.54 

13 80.0 -0.08 -0.13 0.46 0.53 o.so 0.50 ' 

14 90.0 -o. 10 -0.12 0.37 0.60 0.38 0.48 

- ]~ JQ!J. --·-·· Q,Q1 -Q,20 0,31 0.70 0.23 0.54 
16 110. o.oa -0.34 0.22 0.73 O.Oi1 0.57 
1 7 120. 0.05 -0.45 0.03 0.71 -0.18 0.57 
lll l JO. Q.Q~ -Q.~~ -0,15 0 71 -0.34 0.61 
19 140. '.\.03 -o.sa -0.23 0.75 -0.48 0.68 
20 150. ~.02 -0.58 -0.27 0.76 -0,51 o. 70 
ii:1 1~0. Q,Q7 -0,60 ~0,29 0,73 -0.56 o. ?0 
22 170. 0. 05 -0.64 -0.33 0.72 -0.60 o. 71 
23 180. 0.02 -0.64 -0.33 0.71 -0.61 0.71 
Z!i 120. -Q, 01 -Q.~2 -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 0.10 -0.67 0.71 
Z7 ~4Q, -0,01 -0,58 -0, r,o 0.65 -0.66 0.69 
28 260. -o. 01 -0.59 -0.43 0.63 . il.66 0.69 
29 280. -0.06 -0.61 -0.40 0. 54 -0.64 0.66 
lQ 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. o. 01 -0.42 -iJ.40 0.16 -0.53 0.45 
33 360. 0.08 ·;:).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.?.3 

--- -

--·-------- ··· -··-· 

------ ----- ··· -·-· 

--· ----- ·--··-·' --,-·--···~--· ···--

--·--·---.. -... - - ----· -------- ---- -·-···- - - ---· 

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

- -· - - -- ..--- · ···-- ---·--- - - -·--- ·- - ·----· --·------ --- --- -- ·----· - -··--------- ·- - -

--·- -

' .. 

-

.. 

-· -

-

------- -

-
---

--------

--------· ~- -·-··-·-

----·-·- -----
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