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SOFTWARE RELEASE NOTICE

'S

01. SRN Number: PA-SRN-153

02. Project Title:
Summary of Information Relevant to Specification of the Critical Group and Reference Biosphere

Project No.
5707-771-720

03. SRN Title: STEPWISE

04. Originator/Requestor: Patrick LaPlante

Date: 7/30/97

05. Summary of Actions
B Release of new software
O Release of modified software:
O Enhancements made
O Corrections made

O  Change of access software

!/Software Retirement /@ M /Z/ ‘// 20/

06. Persons Authorized Access

Name RO/RW A/C/D
Patrick LaPlante RO A
James Weldy RO A
Bob Baca RO A
Hy
07. Element Manager Approval: Bob Baca EG‘IDZ’“Z"" Date:7/ 36/‘?7

08. Remarks: STEPWISE performs linear m‘ltiple gression for raw and ranked data using stepwise selection procedure. The
output includes standard ANOVA tables, PRESS plot, residual plots, and scatter plots for parameters selected in the final model.
Version obtained is early version that was provided by R. Cady at NRC. It produces the same results as 1980 user manual.
Originally developed at Kansas State University and assembled by Sandia National Lab, the code is currently under the control of
Martin Marietta under DOE contract. The most current version that they have has undergone a QA review and documentation but
was not obtained by CNWRA at this time due to the amount of time and number of formal contacts that would be necessary to obtain

1t.
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. SOFTWARE SUMMARY FORM .

&
Z

01. Summary Date:
7/10/97

02. Summary prepared by (Name and phone)
Patrick A. LaPlante 301-881-0289

03. Summary Action:

New

04. Software Date: 05. Short Title:
5/19/93

(Source code file date)

STEPWISE

06. Software Title:

Stepwise Regression with PRESS and Rank Regression

07. Internal Software ID:

08. Software Type: 09. Processing Mode:

O Automated Data System [ Interactive
B Computer Program M Batch

[ Subroutine/Module O Combination

10. APPLICATION AREA

a. General:

M Scientific/Engineering W Auxiliary Analyses
M Total System PA
M Subsystem PA O Other

b. Specific: Statistical

11. Submitting Organization and Address:

CNWRA/SwRI
6220 Culebra Rd
San Antonio, TX 78238

12. Technical Contact(s) and Phone:

Patrick A. LaPlante
(301) 881-0289

13. Narrative:

STEPWISE performs linear multiple regression for raw and ranked data using stepwise selection procedure. The output
includes standard ANOVA tables, PRESS plot, residual plots, and scatter plots for parameters selected in final model.
Version obtained is early version that came from R. Cady at NRC. This version produces the same results as shown
in 1980 manual. Originally developed at Kansas State University and assembled by Sandia National Lab, the code is
currently under the control of Martin Marietta under DOE contract. The most current version that they have has
undergone a QA review and documentation but was not obtained by CNWRA at this time due to the amount of time
and number of formal contacts that would be necessary to obtain it.

14. Computer Platform: 15. Computer Operating
IBM System:
DOS

17. Number of Source
Program Statements: 3148
lines including comments.

16. Programming
Language(s):
FORTRAN

18. Computer Memory 19. Tape Drives:
Requirements:
Unknown (source code None
designed for VAX and
compiled for 386 PC). Memory
requirements considered

minimal by todays standards.

20. Disk/Drum Units: 21. Graphics:

None None
(output file read by ASCII
editor)

run in OS/2 window as well.

22. Other Operational Requirements: 386 processor w/ math coprocessor or higher. Might not run on Pentium unless recompiled. Will

23. Software Availability:

O Available M Limited O In-House ONLY

24. Documentation Availability:

Bl Available O Inadequate O In-House ONLY

CNWRA Form TOP-4-1
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
SOFTWARE CONTROL CHECKLIST

Name of Software:_ STEPWISE Version: N/A

3
z

Primary User: Pat LaPlante

SOFTWARE REQUIREMENTS DESCRIPTION

Documentation

DESIGN AND DEVELOPMENT

Documentation (Scientific Notebook)

|:| DESIGN VERIFICATION
Computer runs uniquely identified
Software analysis tools have been applied and discrepancies resolved

Design Verification Report

INSTALLATION TESTING

Installation test documentation-Scientific Notebook No. 178

Discrepancy resolution

CONFIGURATION CONTROL
Software Summary Form
User's Manual - portions enclosed - resides w/P. LaPlante
Technical Description
Source Code - in this folder
Version Control

Software Release Notice

D SOFTWARE PROBLEM REPORTING AND RESOLUTION

Software Problem and Change Request

D SOFTWARE VALIDATION
Software Validation Test Plan
Software Validation Test Report

Software Validation Review

|:| SOFTWARE RETIREMENT

Software Release Notice

N/A

N/A




Control of Software MCNP and STEPWISE .

%,

TO Mail List:#DIRS-MGRS

To: Larry McKague at CNWRA

To: English Pearcy at CNWRA

To: Mark Jarzemba at CNWRA

To: James Weldy at CNWRA-SUN

To: Patrick LaPlante

CC: Linda Hearon

CC: RBrientdswri.edu at Internet
BCC: Bruce Mabrito

From: Bruce Mabrito

Subject: Control of Software MCNP and STEPWISE
07-30-97 08:14 PM

The following two scientific and engineering codes have been put under
control in the CNWRA QA Records Room: MCNP Version 4A and STEPWISE (No Version
Number Available).

Both of these codes were acquired by the CNWRA; installation testing has
been performed and adequately documented on both; there is a technical
description of each code in the respective software folders and references to
the users’ manuals; and both Software Release Notices have been signed by the
appropriate Element Manager (MCNP, signed by N. Sridhar; STEPWISE, signed by R.
Baca).

MCNP refers to "A General Monte Carlo N-Particle Transport Code" (primary
CNWRA users determined to be Mark Jarzemba and James Weldy) and STEPWISE refers
to "linear multiple regression for raw and ranked data using stepwise selection
procedures" (primary CNWRA users determined to be Pat LaPante, James Weldy, and
Bob Baca). A copy of this message will be inserted into the respective software
QA folder and an electronic copy of each code is in that folder. Bruce
Mabrito

Page 1
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.VI. DECK SETUP _FOR STEPWISE

_0On the following pege is an example of how to setup the cards for use.
in running STEPWISE. Cards 1 - 15, 22 - 32, and hb - 614‘311 begin in card
. colunn one, _while the Fortran statements in cards 16 - 21 start in column
T. Cards 35 - U5 are data cards in 5F6.G format. Card number 1 is the
- JOB ca.rd and needs to be chenged only to ghow the user' 8 name and the box
number. Note also that due to large core memcry requirements of STEPWISE,
that the exbended core parameter must be set at 1200. Card rumber 2 nn'st
contain the user's ‘social security numoer, division mumber and charge nur-
- ber. Cards 3 = 1L are control cards’ and will remain the same for all runs.
The only exception being the use of TAPE 13 and TAPE 20 control cards that
ere explained in Section V. 7 Cards 16 - 21 provide a dummy subroutine for
trensformations with ‘any desired transfomations {see page 17) following
card number 20, \,zrds 23 -'32 are parameter cards (see pages 2-17 ifr
’the data is on ca.rds, it will appea.r starting on card 33 with one vector V
of observations per card(s) ’ followed ty the END OF DATA card, Cards
47 - 53 reprocess the data w:lth a backward solution. Note the absence’ of
tre LABEL card. The labels used in the first pass of the data will be
used for this second analysis. - Cards 54 - €l reprocess f.he date with a
stepwise solu:tion and RANK regression. S

card No. S DECK SCTUP FOR STEPWISE

STE T10, EC1200.

: FIN,R=2,B=TRANZ. - BEIIA T LT G

* REWIND,TRANZ. _
. A'I‘TA"H,¢BJ'ECT s'r}:mrsr:-m.r.

e m— e e R RPN LK G b . Ale R ¥ i OGNS i
' »

I
ACCHUNT, 5509423684 ,D1223, 313 MCL 3000, RP KUNC.. '
. s G _"I
-
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Taph deck Be egonples vt StEpuASC Mamed |

P. 365 - »
24  DATA,5,0, 1. S - -
25 LABEL(1)=X1 X2 x3,xh,¥
26  MPDEL,5=1+2+3+h. _
27  STEPWISE,SIGIN=. 0),sxc¢u'r- T -\)}
28  PRESS , _ R
29  $UTPUT,ALL P<&
30 . PL#T RESIDUALS
31  END #F PARAMETEKS o
32 (5%00) . o »
33 ) T{ 264 6. 6o, 7.5
3l 1. 29, .15. 52. - -Th.3 . o
‘-‘__‘ - 35 n. 560 . 8. 20. 10’4 3
v 1. 3. 8. k7.  87.6
I 37 7. 52. 6. 33. 95.9
e A 1. 55. 9. 22. 109.2
2. %) 3. 7. 17. 6. 102.7
My ~ hO 1. 31. » 22. : ,'"ho 72-5
= ) : 41 2. 54, 18, 22. 93.1
L 1p 21. k7. L4, 26. 115.9
‘i ! __ ‘ h3 l. .. ho- - 23. 3’4. 83.8
o l"‘h - n. 66. . - 9. ) 12- 113.3
- { . 45 _lo. 68, 8. -12. 109.h
W T _46  END #F DATA
“al 47  TITLE,EXAMPLE {F BACKWARD ¢PrI¢N (mTA FRM DRAPER & SMiTH,
2o p. 36 - ba2) Cia
i I - 48  DATA,5,0,2.
~ by MIDEL,5=1+2+3+h. . -
A : 50  BACKWARD,SIG=.05 ST
51  gurmut,C RR, STEPS,RESIDUALS e
Vo . 52 PRESS . . "_",.Y' L
- 53 END fF PARAMETERS
- 54  TITLE,EXAMPLE §F RANK REFRESSIAN WITH sn:mxsz ¢Pr1¢ﬂ (
T DRAPER/SMITH) . e S

- .. ST MCIEL,5=1-2+3+kL.
o 5z w'rjw.rsr. jfe3 8! 1-.-,,5'300'1:-
53 P= . :

e L RO q;n“( RE"""QQIOB D N - SR S 5
C €1 ¢ar'7u-r CPRR,STE: U,"_“*,;'LAL,,;' VATOEE . OWHNIDY w1l
L £2 @F PARAMETERS ~

’ K f"” #F INFARVATIf: == %7 _-m,. w6 7S 9 IN ALY,
S oL (BN B *mmawmr. == AT r’Uv b7 3 31N M1,

23'  TITLE, zxmm.z gF STEPWISE giPTION (DATA FRgM DRAPER AND SMITH, A P
- 1

.. 5 IATA,5,0,2. - i
7 T 5 - LABEL(1)=RANK(X1), mm((xzﬁ,m(xs),m(xﬁ,ﬁmﬁ; et
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E.EXE - examplin

TlTLE EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-402)
DATA, , 1.

LﬂBEL( 1)-X1, X2,%3,%X4,V¥

MODEL 531+2+3+4

STEPWISE, SIGIN=, 85,S1G0UT=.18

PRESS

OUTPUT, ALL

PLOT RESIDUALS

END OF PARAMETERS

(5F6.8)
. 78.5
74.3
164.3
87.6
95.9
189.2
182.7
72,5
93.1
115.9
63.8
113.3
189.4

-

- -

~ -
Jir g P P S PP P
-

-
~
VWALONNDRBDAT

1.
18,

END OF DATA

TITLE, EXAMPLE OF BACKWARD OPTION (DATA FROM DRAPER AND SMITH, P 364-482)

DATA, §, 6, 2.

MODEL, 5= 1*24304

BACKWARD, S1G=8.

OUTPUT, CORR, STEPS RES IDUALS

PRESS

END OF PARAMETER

TITLE, EXRFPLE DF RANK REGERESSION WITH STEPWISE OPTION (DATA FROM DRAPER/SMITH)

DATA

LﬁBEL(!) RﬁNK(Xl) RANK (X2), RANK (%3), RANK(X4), RANK(Y)

MODEL, 5=1+2+3+4.

g;gpuxse SIGIN=. 05, SIGOUT=.18

RANK REGRESSION

QUTPUT, CORR, STEPS, RES IDUALS

END OF PARAMETERS

»

. o o - St et sl w4
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TITLE LFaavdLe AF STEEu]F NOTION COVTA S JEdAP: R AN SPIT4, 0, Tt heoe ) "Mt .

JOUIIA LARPAIATA Le” coer  STLPMIZE AFGRTICIIN Ever F3%e CANTLS STAT. 1 Y¢ed [TV

FELATIN wa i I
170 :Zb putt ! S oR ALL THE NPUT DATA

“ 1
e > YY) TofLl
M . Sy TS HUHEST CORR. B Ny 13 FIRST WOSPENDENT VARIAMLE ADDSD TO THR MODS.
% . LY YA - 3/
(3 4 A 4 EITA TR N 1eCud? - 8163 ~(- .97 (=.
l 1 I, oCo fen ® S3-(- )i SN

., . - . N 3 Hi-¢- 9730 (1~ (- o0137%)

s ) *a X3 ¥+ v el -
e - e

v - =.53%3¢7= (.02 =
PARTIAL CORRELATIONS APTER Xy 6 ADDED TO MoOAL T e e

.= 1397~ (-.2984)(-.8213) )

. = 9568
Y- Causw?) (- ¢ sud®)

= HIGNEST PARTIAL CoRR. % ¥, witL B8 The
SECOND VARIABLE ADDED APTER X




2307~ (=.2¥89)(-.8213) = 958 R
(1- ausw®) (1-(-.8uD*)

» WGHEST PAKTIAL CORR. % Y, wii B& The
sicouD VARIABLE ADDED MTER 1y

I"‘“ s

A L

examp L.out

STATE UNIVERSITY

SANDIA LRBORATORIES <><> STEPWISE REGRESSION <><> FROM KANSAS

VAAIABLE VARIABLE
NAME NUMBER MERN VARIANCE STD. DEV. STD. ERR.
X1 1 7.46154 34. 6926/ 5.88239 1.63148
X2 2 48.1538 / 242. 141 15.5609 4.31581
X3 3 11,7692 J 41,0256 6.40513 1.77646
%4 4 30,6800 280.167 16.7382 4.64234
Y 5 95.4231 226.314 15.6437 4.17238

13 OBSERVATIONS

TITLE, EXAMPLE OF STEPWISE OPTION (DATR FROM DRAPER AND SMITH, PG 365-402)

SANDIA LABORATORIES <><> STEPWISE REGAESSION <><> FROM KANSAS STATE UNIVERSITY

J( SUM OF SQUARES MRTRIX
152E+02
511E+02v/2.906E+03

X1 4
2.
-3.726E+02¢-1.665E+02 4.923E+02
-2,
7.

X2

900E+02 53.041E+B3 3.860E+61 3.362E+03

1
2
3
4
5 760E*921(2 293E+03 -6.1B82E+02 -2.482E+03 2,716E+63 \/

NO. 2 3 4 5

1

X3 \i

K2 %4
TITLE, EXAMPLE OF STEPVISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-462)

SANDIA LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSAS STATE UNIVERSITY

CORRELATION MATRIX

X1 1 1.6008
X2 2 8.2286 1.0000
X3 3 -8.8241 -0.1392v  1.0000
LT 4 -0.2454 -6.9738 0.6295 1.0008
S 8.7307 6.8163 -08.5347 ~0.8213 1.0088

3 4 5

1 2

NAME Xl K2 %3 X4 Y
¢ TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-462)

SRNDIA LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSRS STATE UNIVERSITY

INVERSE OF CORR MATRIX

A 1 oanc.on

c.v.

78.84
32.31
54.42
55.79
15.77

PRGE 5

~ 4 J— -~

.a'--\r. a2y

r."'.u. “.

L)

N
N
N

w
W

L--_

- - u—uc.\ p—

m—‘w-.-—’ —.—.-M'——-Q-.-—-——”-._-.
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. REGRESSION SQUATION: ¥ = BT S F9s— TR~ 7%
Twg TANT TERM

TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-402)
SANDIA LABORATORIES <»<> STEPWISE REGRESSION <><> FROM KANSAS STATE UNIVERSITY

AOV TABLE
ANALYSIS OF REGRESSION FOR VARIABLE 5---Y
(TABLE 1)

SOURCE D.F. s8 Ms F SIGNIFICANCE
REGRESSION AT/ 1831.8952 v 22.190520V 8.0086
RESTDUAL 11 863.06692 v/, 80.351538 1/

TOTAL 2y sV

Rsx2 IS 0.67454\/
INTERCEPT IS  117.56793
STANDARD ERROR OF INTERCEPT IS 5.26221\/

VARIABLE VARIABLE REGRESSION STANDARDIZED PARTIAL T-TEST Rxx2

NUMBER NAME COEFFICIENTS REGRESSION $SQ VALUES DELETES
COEFFICIENT

4 X4 -.73816181 \/ -0.821305 1831.8962 V/ -4.,7748 V// 6.6000

UNIQUE SEQUENCE NUMBER FOR THIS RNOVA = 161

PRESS IS 194.2y
2

TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-482)
SANDIA LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSRS STATE UNIVERSITY
INVERSE OF CORR MATRIX

1 1.064E+68
4 2.612e-61 1.064E+80
NO. 1 4
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SANDIR LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSAS STRTE UNIVERSITY

AOY TABLE
ANALYSIS OF REGRESSION FOR VARIABLE 5---¥
(TRBLE 1)
SOURCE D.F. $s ns F SIGNIFICANCE
REGRESSION 2d  26a1.0010V 1320.5085 V', 176.62696 V/ 0.0008
RESIDUAL v, 1412112 7.4762112
TOTAL 12¢  2715.7631
pssz 15 097241V
INTERCEPT IS 183.09738 v/
STANDARD ERROR OF INTERCEPT I  2.12338 v/
VARIABLE  VARIABLE  REGRESSION STANDRRDIZED PARTIAL 1-TEST A2 ALPHA
NUMBER NAME COEFFICIENTS REGRESSION $50 VALUES DELETES HATS
COEFFICIENTS,
1 X1 1.4399583 v D.563852 8091048 16,4031 0.6745 0.0888
1 %4 - 61305363 v/ -0.683107 v 1190.9246 -12.6212 9.5339 v/ 9.8068
UNIQUE SEQUENCE NUMBER FOR THIS ANOVA = 162
PRESS IS 121.22
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TITLE, EXRPLE OF BACKWARD OPTION (DATA FROM DRAPER AND SMITH, P 364-482)
SANDIA LABORATORIES <><> STEPWISE REGRESSION <><> FROM KAHSAS STATE UNIVERSITY

VARIRBLE VARIABLE
NUMBER MERN VARTANCE STD. DEV. STD. ERR. C.v,
X1 1 7. 46154 ‘/ 34.5825% 5, 88239 / 1.63148 78.B4‘J
x2 2 48, 1538 242, 141 15. 5689 4.31581 32.31
%3 3 11,7692 41.8256J 6. 48513 1,77646 54.42
x4 4 30. 6988 288, 167d 16. 7382 4,64234 55.79
Y 5 95, 4231 226,314 / 15,8437 4,17238 15.77
13 OBSERVATIONS
TITLE, EXAMPLE OF BACKWARD OPTION (DATA FROM DRAPER AND SMITH, P 364-482) PAGE 3

SANDIA LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSRS STATE UNIVERSITY
CORRELATION MATRIX

%1 1 1.0008
X2 2 82286 1. 8609 v
<3 3 88241 -8.1392  1.0000
%4 4 -B.2454 -8.9738  8.829%  1.9089
¥ 5  8.7387  6.8183 -6.5347 -6.6213  1.0008
Mo, 1 2 3 4 5
NE 1 x4 ¥
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SANDIA LABORATORIES <>¢> STEPWISE REGRESSION <><> FAOM KANSAS STATE UNIVERSITY

A0V TABLE
ANALYSIS OF REGRESSION FOR VARIABLE 5---Y
(TRBLE 1)

SOURCE D.F. Ss ns F SIGNIFICANCE
REGRESSION 4 2667, 8994 // 666, 97486J{ 111. 47917 / 6. 8668
RESIDUAL 8 47.863639 5.9829549
TOTAL 12 2715. 7631

Ree2 1S @, 98238
INTERCEPT 1S 62, 485369 /
STRNDARD ERROR OF INTERCEPT IS 8.0718
VARIABLE VARIABLE REGRESSION STANDARDIZED PRATIAL T-TEST Rwx2
NUMBER NAE COEFF ICIENTS REGRESSION $SQ VALUES DELETES
COEFFICIENFS J J

1 X1 1.5511826 3.686512/ 25, 9509 2.9827 9.9728Y

2 X2 8.51816758 8. 527166 2.9725 8.7049 8.9813

3 X3 8. 18198348 0. 843398 9.1831 6.1358 €.9823

4 X4 -. 144061683 -8. 166287 0.2470 -8,2832 9.9823 ‘/

WHIQUE SEQUENCE MUMBER FPR THIS ANOVA = 163
’PRESS 15 118.35
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ROV TRBLE
AMALYSIS OF REGRESSION FOR VARIRBLE 5---Y
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UNIQUE SEQUENCE NUMBER FOR THIS AHOVA = 184

UNIQUE SEQUENCE NUMBER FOR THIS AHOVA = 185
TITLE, EXAWPLE OF BACKWARD OPTION (DATA FROM DRAPER AND SMITH, P 364-462)

SOURCE D.F. s s F SIGNIFICANCE
REGRESSION 3 2667, 7993 869, 26345 166. 83168 ©. 8008
RESIDUAL 3 47,972723 5.336383
TOTAL 12 2115, 7631
Rex2 1S 6, 96234
rentErT 1. 71, 648381
STRNOARD ERROR OF INTERCEPT IS 14.1424
VARINBLE  VARIABLE  REGRESSION STAMDARDIZED PRATIAL 1-TEST Rex2
HUMBER NE COEFFICIENTS REGRESSION 550 VALUES DELETES
J COEEF ICIENGS v J
1 %1 1. 4519380 8.567¢37 620.9074 12.4168 ¥/ 8.6881%/
2 x2  6.41610376 V, 8, 43414 V/, 2.2418V 8.9725
4 xd < 254822 f -8.783183 v 580 \/ -1.3658 - 6.9787 /

PRESS 1S 85.351
s TITLE, EXAPLE OF BACKWARD OPTION (DATA FROM DRAPER AD SHITH, P 364-482)
SRDIA LABORATORIES <><> STEPUISE REGRESSION <><> FROM KANSAS STRTE UNIVERSITY
ROY_TABLE
ANALYSIS OF REGRESSIO FOR VARIABLE 5---¥
(TRBLE 1)

SOURCE D.F. 8 s F SIGNIFICRACE
REGRESSION 2 j 2657, 8586 ¥ 13289293 V 229,58378V 0.0088 v
PESIDUAL 18 67.984483 v/, 5. 7904483
TOTAL 12y 25763l ¢

a2 1S 8, 97868
OERLEpT I8 Bz 577340
STANDARD ERROR OF INTERCEPT IS 2.28617
VRAIABLE  VARIABLE  REGRESSION STRHDARDIZED PARTIAL T-TEST Ree2
NUMBER NAE COEFFICIENTS REGRESSION $s0 VALUES DELETES
J COEFFICIENTS N
1 X3 1, 4683657 .574137 848. 4319 12. 1647 ©.6663
2 X2 85622649 v . 68581 167,783 V 14,4424 8.5339

R

ALPHA
HATS

6. 8008
8.8517
0.2854

ALPHA
HATS

0. 6008
9. 8068
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LARCL (11 aPANC (AT Do EONK V) (AANKCET D EANCITAD L UNCIYY ~p THRSE LABGLS WLl REPLACS AT LT, A
THE LABOLS LWILD ON THe N
APTEL S-1020%00, PREVIONS TWo PASSES (TTAT T8y, Cal

STEPMISF  3IAT M=, 38 ,SIRNUT: .10 IXTPT RNYT )L Lhis
PET3S A TRAE-LT FE TR SN I |
FANK CFGISSEINN —P A REGRSSSION ANALYSIS witl B8 TRRIORMED On THE RANKS of THE DATA. (7 T8T 23875 (i
QUTPUTFI06 ,STFPSSESTLULLS, =0 SAME QUTPWTY A3 AND PAS. CTRAT TAqT (L fNaa

Tl OF YASQWCYrEeS - €C.T8T ~oeT Ly, rd .

TITLE, EXAMPLE OF BACKUARD OPTION (DATA FROM DRAPER AND SHITH, P 354-482)
SADIA LABORATORIES ¢>¢> STEPWISE REGRESSION <><> FROM KANSAS STATE UNIVERSITY
TABLE OF RESIDUALS FOR VARIABLES  5----Y
TIME  OBSERVED WRJLE  PREDICTED vy RESIDPAL 95_PER CENT CONF_INT_(MEAN) 9 PER CENT CONF INT (ItD « X
1 78,5008 88,8748 -1.57408 77.3668 82.7612 74,8766 86,8714 o v ¢
2 74 3000 73,2569 & 1.ama$ 76,5871 75, 9947 67,2288 79,2139 ~
3 184, 308 185,815 -1.51474 183, 966 664 188, 143 111, 485 ¥ W o
] 81. 6000 89,2585 -1.65848 86.519 91,8974 826 wot 5
5 9000 97,2328 -1.39251 7 8429
B 189. 200 165. 152 4,84751 X .
7 182, 768 164, 682 -1,38285 . 187,227 tx
8 508 14,5754 - 71.9422 . 2686
9 93, 1608 91,2755 1.82451 89, 886 93,5443 Haws
18 115,960 114,538 1.36246 136,561 118,514 ov J
1 5008 89,5357 78. 2356 82,8357
12 113.308 112,437 8, 862756 110. 860 114.815 e oae Uy
13 169, 488 112,233 -2,83344 109, 812 ar .
¢ SADIA LABORATORIES <> STEPWISE REGRESSION PROGRAA <> COURTE : W - S
TITLE, EXAHPLE OF RANK REGERESSION WITH STEPUISE OPTION (DRTA FROM DRAPER/SHITH) o wWMww
L‘Dﬂ ‘J\m kb\,
DATA, 5,8, 2. (STAT CONTROL CARD)
: IIPUT CHECK OF PARAHETERS , W\L WL - .
NMIBER OF VARIRBLES READ IN = 5 . - W WM 3
0. OF TRANSFORMED VARIABLES = @ g ( X
DATA DISPOSITION IS 2 “M b \«urk
LAGEL (1)=RANK (X1), RANK (X2) , RANK (X3), RANK (X4) , RANK () (STAT CONTROL CARD) I[ m
MODEL, 5=1+2+3+4, (STAT CONTROL CARD) 0 ‘
STEPUISE, SIGIN=, 85, SI60UT=. 18 (STAT COHTROL CARD) N \Mll"\ w\u \M.
PRESS (STAT CONTROL CARD) ﬂ: a(
RANK REGRESSION (STRAT CONTROL CAAD) 6,,{ W a
QUTPUT, CORR, STEPS, RESIDUALS (STAT CONTROL CARD) v’f S M wi
END OF PRRAHETERS (STAT CONTROL CARD) A
¢ TITLE, EXAYPLE OF RAK REGERESSION WITH STEPWISE OPTION (DATA FROM DRAPER/SHITH) PRGE 1 w
SADIA LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSAS STRTE UNIVERSITY AV
INPUT CHECK ON DRTA c.l *
FIRST DBSERVATION 41
RANK(X1) RANK(X2) RAK(X3) RANK (X4) RANK(Y) {o
1 2 3 4 5
6. 5600000 1. 6960668 2.5060000 13, 900060 3.8608008
1O, RAW DATA INPUT = 13
NO. TRANSFORMED OBSERVATIONS = 13
10, OF 0BSERYATIONS DROPPED = 8
TITLE, EXAPLE OF RAK REGERESSION WITH STEPWISE OPTION (DATA FROM DRAPER/SHITH)
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INBYT "erCx NN AT

— HOTE . THRSE ARE THE RANKS ASIGNED Tv vig P IRIT DRIERWTION
(‘?"'*'7 "‘;7 niuian) RANKS ARSE AMISNED WY VARIABLE NunBe R
RaNv (L) Sarqtx FANege®) LA T LA YR ]
1 - v . [

NI 2.%)c600" 11.200008 v.3330303
.‘ﬂ

« TAW CATA INP)T = 12

MORAGE RANK
RESULTING PROM N7, TRANSFNF@F) IBSFRVATIING = 13
TIED INPUT oR~ WA, IF CASTOVATIING JeTSEI) : g
SLRVATIONS . . " as-oy 3 2 HP I
TITLS oTXO™OLE W SANK RCCOETSION WITH T4 STEPUISE OPPINNIIATA FRON (SARILs<w]TwH M,
SANDTA LORNBTCCTES evew  STEPMEISE  JELRTISTIN €even QI CANSES STBTH NIt <L)y
VARTAWLF vac o ar
L1L ] Nyaag € o« vaPLANG, 37J. Jdfv. $T0, R, ted.
PaNY{ YY) 1 7.,00039 eS8 7 3.01135% 1. 8783 e nt
RN (X2Y 2 7.30036 15.125¢ 3.R6%09 1.0746 ¢ PN
PANCIRY) v 7,3CL00 14.9147 .06221 1ei7118 DR A
RONK (X&) . r.00010 15.CA%3 SR80 t 07738 e
RaNKLYY s 7.00C5¢C 15,1657 5.0 %04 Tertnit2 et
L. ¥ ¥ "J )
(x 085 FVATINNG) AVERAGE RANK WITHOMT TIHD CIBBAVATIONDS THE VALUES 1N THESE COLMMNS wuli .
MSISNED FoR 13 ML BE THE SAME WITIWIN A LOLumMN
OWSERVAT IONS
s 7.
TITLE o7 XAWOLE OF OANK QFCRESSION #ITO TW: FPCOQISE OPTIONCIATA Fa(m DRAPEQ /W] T [T |
SANGIA LAN2AT0CIFS «ver  STYEPUISE IESMESSION cvend FR0% «CANSES SR LIWE2C] Ty
COROCLATION 9ATElX
RN vg) g 1.000%
RANK(K?) 2 ey 1.007¢C CONRALATIONS
PANKIYS) § 7106 Y L3N 4 1.90C0 Rhs
RANK (L) & -, 1520 e 9903 P LY L 1.00r0
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RANK (X&)
RENK (V)

d e a W eIV s JUGY
. -, Y120 -« 99(8 ~o QO[5 1.00F0 J
& «7912 AL o bbA® LES AR | 1.4c8)
L Y 1 ? Al . L
AL SN (X LLER b ANK Y ) LI LAS I ] MNCIYY

DATR, 5,8, 2.
INPUT CHECK OF PARAMETERS
NUMBER OF VARIABLES READ [N = 5
NO. OF TRANSFORMED VARIARBLES = ©
DATA DISPOSITION IS 2

LABEL (1) =RANK (X1}, RANK (X2) , RANK (X3), RANK (X4) , RANK (Y)

MODEL, 5#1+2+3+4,

STEPWISE, SIGIN=. 85, SIGOUT=. 18

PRESS

RANK REGRESSION

OUTPUT, CORR, STEPS, RESIDUALS

END OF PARAMETERS
* . TITLE, EXANPLE OF RANK REGERESSION WITH STEPWISE OPTION (DATA FROM DRAPER/SMITH)

SANDIA LABORATORIES <><> STEPMISE REGRESSION <><> FROM KRNSAS STATE UNIVERSITY
INPUT CHECK ON DATA

FIRST OBSERVATION

RANK(X1) RAK(X2) RAK(X3) RALK (X4) RANK (V)
1 2 3 4 5
| r.oosoose v 2.500000Y  12.000000 ¥/  3.0000000 v/
NO. RAW DATA INPUT =
0. TRANSFORMED OBSERVATIONS = 13
N, OF OBSERVATIONS DROPPED = @
® TITLE, EXAPLE OF ‘RAFK FEGERESSION WITH STEPUISE OPTION (DATA FROM DRAPER/SHITH)
SADIA LABORATORIES <> STEPISE REGRESSION <><> FROM KANSRS STATE UNIVERSITY
VRIRBLE VARIRBLE
NRE MABER rem VRIANCE STO. DEV, STD. ERR.
BRI (X1} 1 7.00008 ) 14,5417 Y, s.01335Y) 185763
AKX 2 750600 15,1288 ¥ 3. 86909 1.67864
RAK (X3 5 7' 60608 14.9187 3. 86221 rernis
RAYK (X4 a 7.66908 15,8833 3.68373 1 81715
RERK () 5 7.66608 15,1687 3.69440 V 1.88612/
13 BSERVATIONS

TITLE, EXAMPLE OF RANK REGERESSION WITH STEPWISE OPTION (DATA FAOM DRAPER/SMITH)
SANDIA LABORATORIES <)<> STEPWISE REGRESSION <><> Fm STATE UNIVERSITY
CORRELATION MATRIX £ < b
. 6908
-8, 1521

1. 9808
-8, 8806 1
-8, 4488 1. 6660

(STAT CONTROL CARD}

(STAT CONTROL CARD)
(STAT CONTROL CRRD)
(STRT CONTROL CRRD)
(STRAT CONTROL CRRD)
(STAT CONTROL CARD)
(STAT CONTROL CARD)
(STAT CONTROL CRRD)

PAGE 1

PAGE 2
c.v.
54,48V,
55.55:‘
55,17
55.48 V/
55.63 ./
PRGE 3




TITLLot NANPLE OF RANK ALGRt SSION WITH THE STEPWISE CPTIONCOATA FRON ORAPER/SHLE™

2ARDIA LOHORATORIES <XC> STePUWESE REGAIS3ICN  <2<> FROP WANSAS STAYE UNIVERS)TY

AOY TadL:e
ANALYSIS OF REGRFSSION FOR VARIAULE S---AAWK(Y)
tTaBLeE

SOURCE Def o S ns 4 STGNIFIcanct

REGRLSS 10N [} 113.9312) 1139 123 1R.41103 «8013
RE~ IDUAL 1 684068704 61840690
10, AL 12 1#2.00000

Ree2 1S «62600
INTERCLPT 1> 13438139
STANDARD ERROR OF INTLRCEPT 1S LedATAY

L $J (L2~ L Ty ) STaMBaeG) T3 ST € | ] . >
[ A L W el LS TN -} Tue sa_ vt [ SE ) Ll 154
COEFFICITNTS
1 RANKEEL) 80802292 «791199 133.9312 2909 S.0000 +8020

UNIQUE SEQUENCE NUMUER FOR THIS ANOVA = 106

RANK FIT GIVES A RAG DATA NOAMALIZED I'QOZ s « 68292046
COLFFICIENT OF INTERPOLATION = «6R903339E-01 l
PAESS 13 ¥0e 307 THE B3ER SHOWLD NMOTE THAT THIS Real WALUE 18 CALCWATED AS

Tv-1"
2 - 9 e Zay -5t
NID GINCE THE ; WAUES NAVE BEEN GETAINED TWAOUON INTERPOLATION Twrs

CALCULATION WiLL NOT NECESSARIY REGWUT iN THE SAME Rewl VALUE A3 THE
USUAL CALCULATION

- usl
g -n
Zy; -9t

u:cmv,“lmmmumm:mma mmms £(9 " a
z(v‘-r-)‘ AT NOT CRTWOSONAL. TRAT IS, THE SuA OF CRDSS- PRODUCTS T (y; - r)(i; 7)1s
NON-ZERO. IF THE SUM OF CROSS - TREDUC TS 'S IGAR ZAKD, TWEN THE CLORPFICIGONT O INTER -
FOLATION WiLL B MEAR ZSRO. {5 IT 6 CARGE, TWEN THE CORPFCIENT wiLl B NEAR ONE .
S&8 THE TRXT POR FOAKTWER DISCUSSION.

T T e O O I B A O




TVEE THE T VALIGS ARE NOT THR LAAST SpuARes WTHATES, e quemritas E() - 7' ann
ZR-%)' A% wor omTwosOMAL. TmAT 15, THR Sun OF CADSS- PRODUCTS LU -3 h-7) 1s

NON-ZRRO. IF THE SUM OF CROS -PRIDULY® g \SAR TAMD, THEN THE COBPFILIONT OF INTER-

PRATION Wil B6 NEAR 28RO . (5 7 16 ARSE, THEN TWE CORPHICENT WilL BE NEAR ONE.

S48 TME TRXT TOR FURTWER DiSCuSSION.

3 4 5
NRME RANK(X1)  RANK(X2 RANKIX3) RANK(Xd)  RANK(Y)
14 T}TLE,EXR‘PL OF RANK REGERESSION WITH STEPWISE OPTION (DATA FROM DRAPER/SMITH) PRGE 4

SANDIA LABORATORIES <><> STEPWISE REGRESSION <><> FRON KANSAS STATE UNIVERSITY

AV TABLE
ANALYSIS OF REGRESSION FOR VARIABLE 5---RANK(Y)
(TRBLE 1)

SOURCE D

.F. ss ns F SIGNIFICANCE
REGRESSION 1f', 113, 93123 \9 113.98123V, 18. 411433V a.0013 v/
RESIDUAL 11 XY 6. 1550688 V .
TOTAL 12¥ 182, 66008
m%négma.lgzse? 3438395 1
STRWDARD ERROR OF INTERCEPT IS 1, 48763 000 :
VARIABLE  VARIABLE  REGRESSION STRNDARDIZED PRATIAL T-TEST Res2 ALPHY ' 1
NUMBER NYE COEFFICIENTS REGRESSION 50 VALUES DELETES HATS (@
coerrxcm‘nf ‘/ »/ \/ n
1 RANK (X1)8, 60882292 8. 791199 113.9312 4.2989 8.0000 Gl v

UNIQUE SEQUENCE NUMBER FOR THIS ANOVA = 186

RAMK FIT GIVES A RAW DATA NORMALLIZED Rws2 = @, 642926846
COEFFICIENT OF INTERPOLATION = 8, 6848835981

PRESS 1S 98. 347

1lnp el
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TITLL oF NA9PLD OF RANR NiGRYSSIO0K «lTn TeE STEPuISE OPVIONCDATA FROM CRAPER/SHITH PAGE
AANIIS Le SHARTRTLS D€ GTIPAELE RELAICSIICN €3CD #uDM mANSAS STATE uNIvERSITY
A% TaeL .
ANALYS)S OF ALGAFSSION FOR VARIARLE  3---RANR(Y)

(TadLe o)
20Uy, Jef o a3 »s F SIGUIF TCANCE
L LR 23100 2 120922V sleociany 42. 700380 \/ .nooo\/
RCSTUUAL ) 1ve0rn1 1 ¥ le930N5 Y
TovaL Ve 142.0300)

42 13 «ad31A

JERCePT I, 65099 M+

ANDARD tRAOR CF INTHRCLPY | 131210

VAR [AdGLE VARIAML: AL GAIFSL10M STAND
MuPBER NARE COLFFICIcNTS RLGR
COALFF
A RAnRCaLD ae2lsatn0 Y Y
L} WANKERO D=0 . 120002 ¥ -+%3
UMIQUE SEQUENC: NU™HLR FOR Twl; ANOVA = 107

RARK £13 olwts & Alwm CATA NOAWALECUL wee? =

COLIFICIANT OF [NTe O ATRIN = «10,344000-01

FRESy I IVevcd

ANDEZ0) eantialL 1-1EST Ree2
153100 556 vaLuis OELETES
1CIENTS Y, J

501V 959022 =.uu\/ e20% Vv
seis V .9916 -5.087e ceaes V'
524804108




TITLE, EXRMPLE OF RANK REGERESSION WITH STEPWISE OPTION (DATA FROM DRAPER/SMITH)
SANDIR LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSAS STATE UNIVERSITY
AOY TRBLE
ANALYSIS OF REGRESSION FOR VARIABLE 5---RANK(Y)
{TABLE 1)
SOURCE .F. F
REGRESSION 162,

SIGNIFICRCE
2. 700584 V
RESIDUAL

6, 8860 1

Res2 IS ©.89518
INTERCEPT 1S 6.
STRANDRRD

5899388
ERROA OF INTERCEPT IS  1.31214
VARIABLE  VARIABLE  REGRESSION T-TEST Pne2
IUMBER NArE COEFFICIENTS VALUES DELETES
1 m«{m}e‘szmxae v . . 5.6873 0.5656
4 RANK (X4) -, 55154162 V/ -6. 55002 -5.0676 \/ 9.6268 V
UNIQUE SEQUENCE NUMBER FOR THIS RNOVA =
RANK FIT GIVES A RAW DATA NORMALLIZED Rex2 = ©,92844814
COEFFICIENT OF INTERPOLATION =

6. 14538806E -81
'PRESS IS 35, 868

TITLE, EXAPLE OF RANK REGERESSION WITH STEPWISE OPTION (DATA FROM DRAPER/SMITH)
SANDIA LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSAS STATE UNIVERSITY
+ -+ - --de *- -+ —4e-
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RAIK OF ¥ PREDICTED RAHK OF ¥
38 it
9.8 18. 3308V
5.8 6. 96323
7.8 §,13769
18.9 10, 8627
8.0 9.86617
1.8 2,23161
5.8 5, 96269
13.8 16, 7203
28 2.78921
12,9 11,6573
11.8 16. 18

THE ABOVE CARD IS AN UMDEFI
TERMINATION

TRBLE OF RESIDUALS FOR VARIABLES  5----RAK(Y)
RAK_RESIDUAL v RAM_YHAT
-a.319979\5 78. 5000V 88.5139V/
8. 865417 74. 3000, 72,1422
-1, 83082/ 164, 308/ 189, 356V
-1,96923 87. 6808 95.8138
0.862313 95,9980 93, 4855
-9, 219874 -82 189.2068 189, 281
-1.86617 162, 768 184, 624
-1,2376 5009 75,2982
9. 373136€-01 53, 1008 92,8348
278 115. 968 189, 3%
1,21879 . 8300 77.6147
9. 342666 113.300 111.9%4
6. 896521 . 408 189. 221

RESIDUAL SUM OF SQUARES ON RAW DATA =

EDPMTERCWRDISTFKEHRSRCM‘EHT
ON END OF FILE - 5

UNIT

200,
(STRT CONTROL CARD}
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ABSTRACT

. This report contains a description of a stepwise multiple regressinun
program. This program provides for either a forward stepwise or backward
telimination solutior to multiple regressjon problems. The program also
provides PPESS values that can be used for subset selection as well as
Providing options for regression analysis on the ranks of the data and
JRIor a weighted regression analysis on either raw or rank transformed
deia, Tris document has been written and designed for users of this

” %TEPWISE program.
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STEPWISE REGRESSION
I. Introduction

The descriptioa contained herein details how to use the STEPWISE mul-
tiple regression program which was originally obtained through the courtesy
of °r. K. E. ¥Fgmp, Department of Statistics, Kansas State University. The

prograr incorporates the most desirable features of various availablg pro-

—

grams into one program.
The features of this program are th.:z: (1) fit any simple or multi-.

ple regression model wi*h up to 179 independent veriables, (2) find tke
"best"” sutset by backward elimination procedure, i.e., fit the full model
specified and then progressively drop variables until the only variables
left are those that are significant at some specified level Of signifi-
cance, or (3) find the "best subset using a stepwise procedure, i.e.,

start with the independent variablé‘in the model that explains the most
~ariation in the dependent variablg’and then add variables from those in
the mojel statement in order of their addifional contribution to the model
as measured by their partial correlation with the dependent variable. H-w-

L-'—rwer, at each step, those varlables already in the model are examined re-
garding their current contribution to the regression sum of squares and
level of significance, the variable contributing least (smallest t-statis-
tic) will be dropped. The procedure continues until only variablesL@hat

'  are not significant at a specified leve%Qremain out of the model, (4) the
user may force certain variables to appear in the final model in either
the backward or stepwise solution, (5) the user may also request re=sidual
plots for the finsl model. :

The following features have been added to the program at Sandia: (6)

e regression analysis on the ranks of *he data with all the previously
mentioned features is also available when requesting RANK Regression, (7)

obtain PRESS* values that can be used in subset selection (the PRESS value
is associated with each model fitted), (8) the regression coefficients of
the fitted models from any one of the models considered within execution
of STEPWISE can be saved on disk, (9) the observed values and predicted

*See explanation on page 9.
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values from rank ession analysis can alsc be s‘d on disk for W/
additional investigation outside the STEPWISE program, (10) weighted 77
regression analysir on the raw data or rank transformed data.

The reader who is familiar with SAND76-036i4 (Tuzan, 1976) and has used
STEPWI3E on previous occasions is advised to read this report to note the

extensive additions.

r

II, Ourepur
» The program will output heans,~variances, standard deviations, stan- T N
dard errors and coefficients of variation for each variable read in or . e
“u€ncrated via transformations. "As options, the user may request the - -5v3

tarle of correlation coefficients, _sum. of squares and cross-products ma-
trix, inverse correlation matrlg,and residuals y-velues and y's, PREQS
values and a plot of these PRESS values. The program will also print an
analysis of variance table for a regreifion @qdel and a table of gtatistics
regarding the regression coefficients, Residual plots may be requested,

and if they are, will be printed on the line printer.

III, INPUT - PARAMETER CARDS
All parameter cards must start in column 1 and may be placed in any
order. An explanation and illustration of each of the parameter cards

follows.
A. TITLE card (optional).

The "TITLE" card may contain ary alphameric data that may be meaning-
ful to the user. The word "TITLE" identifies thc card, wnd its contents
are printed at the top of each page of output. Only one "TITLE" card may
be used. ’ : \
Example: . '

/ TTTLE THIS IS A SAMPLE TITLE CARD

B. DATA card (required).
The "DAT2" card has 3 arguments specified as follows:




