
SOFTWARE RELEASE NOTICE

01. SRN Number: PA-SRN-153

02. Project Title: [ Project No.
Summary of Information Relevant to Specification of the Critical Group and Reference Biosphere 5707-771-720

03. SRN Title: STEPWISE

04. Originator/Requestor: Patrick LaPlante[ Date: 7/30/97

05. Summary of Actions

* Release of new software

D Release of modified software:

o Enhancements made

O Corrections made

O Change of access software

Software Retirement ,,6 't) ,/Z°/
06. Persons Authorized Access

Name RO/RW A/C/D

Patrick LaPlante RO A
James Weldy RO A
Bob Baca RO A

07. Element Manager Approval: Bob Baca Date:-/d/4q 7

08. Remarks: STEPWISE performs linear miltiple r4gression 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
it.

CNWRA Fonn TOP-6 (06/95)



SOFTWARE SUMMARY FORM

01. Summary Date: 02. Summary prepared by (Name and phone) 03. Summary Action:
7/10/97 Patrick A. LaPlante 301-881-0289

New

04. Software Date: 05. Short Title:
5/19/93 STEPWISE
(Source code file date)

06. Software Title: Stepwise Regression with PRESS and Rank Regression 07. Internal Software ID:

08. Software Type: 09. Processing Mode: 10. APPLICATION AREA
a. General:

O Automated Data System 0 Interactive * Scientific/Engineering * Auxiliary Analyses
* Total System PA

* Computer Program * Batch * Subsystem PA 0 Other

O Subroutine/Module 0 Combination b. Specific: Statistical

11. Submitting Organization and Address: 12. Technical Contact(s) and Phone:

CNWRA/SwRI Patrick A. LaPlante
6220 Culebra Rd (301) 881-0289
San Antonio, TX 78238

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 16. Programming 17. Number of Source
IBM System: Language(s): Program Statements: 3148

DOS FORTRAN lines including comments.

18. Computer Memory 19. Tape Drives: 20. Disk/Drum Units: 21. Graphics:
Requirements:
Unknown (source code None None None
designed for VAX and (output file read by ASCII
compiled for 386 PC). Memory editor)
requirements considered
minimal by todays standards.

22. Other Operational Requirements: 386 processor w/ math coprocessor or higher. Might not run on Pentium unless recompiled. Will
run in OS/2 window as well.

23. Software Availability: 24. Documentation Availability:
O Available * Limited 0 In-House ONLY * Available 0 Inadequate 0 In-House ONLY

Software Custodian: Date: 7/3 /0 b7
CNWRA Form TOP-4-1



* *a9
CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

SOFTWARE CONTROL CHECKLIST

Name of Software: STEPWISE Version: N/A

Primary User: Pat LaPlante

D SOFTWARE REQUIREMENTS DESCRIPTION

Documentation D
D DESIGN AND DEVELOPMENT

Documentation (Scientific Notebook) II
D DESIGN VERIFICATION

Computer runs uniquely identified

Software analysis tools have been applied and discrepancies resolved

Design Verification Report

x INSTALLATION TESTING
Installation test documentation-Scientific Notebook No. 1 78

Discrepancy resolution

W CONFIGURATION CONTROL

Software Summary Form X

User's Manual - portions enclosed - resides w/P. LaPlante X

Technical Description X

Source Code - in this folder N/A

Version Control N/A

Software Release Notice X

D SOFTWARE PROBLEM REPORTING AND RESOLUTION

Software Problem and Change Request FII

D SOFTWARE VALIDATION

Software Validation Test Plan

Software Validation Test Report

Software Validation Review

D SOFTWARE RETIREMENT

Software Release Notice C



Control of Software MCNP and STEPWISE * * _%__ _i_ _

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: RBrientaswri.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

P

Page 1 Printed by: BMABRITO
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VI. DECK SETUP FOR STEPWISE.

go Q Lion the following page is an example of bow to setup the cards for use-

| -. in running STEPWISE. Cards 1 - 15, 22 -:32, and 46' -64 all begin in card

column one, while the Fortran statements in cards 16 - 21 start in column
7. Cards 35 -45 are data cards in 5F6.0 format. Card number ' is the

JOB card and needs to be changed only to show the user's name and the box

so number. Note also that due to large core memory requirements of STEPWISE, _

that the extended core parameter must be set at 1200. Card number 2 mt:st

^ ; contain the user's social security number, division number and charge num-

ber. Cards 3 - 14 are control cards and will remain the same for all runs.
ok ~,- The only exception being the use of.TAPE 1? and TAPE 20 control cards that

_____ SEre explained in Section V.' Cards 16 - 21 provide a dummy subroutine for
I , transformations with any desired transformations (see page 17) following

card i.nber 20. Cards 23 - 32 are parameter cards (see pages 2-17). if

__-I'the data is on cards, it will appear starting on card 33 with one vector
rX observations per card(s), followed by the END OF DATA card. Cards

| : 47 - 53 reprocess the data with a backward solution. Note the absence' of
;4^ - the LABEL card. The labels used in the first pass of the data will be

used for this second analysis. Cards 54 C-64 reprocess t'he data with

L _____ stepwise solution and RAdNK regression.

. ha:rd No. DECK SETUP FOR STEPWISE

-1 STE,TIO,EC1200.
2 ACC0UNTS509423684,D1223,G13 ,AOL 3co ,RPKUNC.

3 FTN ,R-2,B-TRANZ. . . ,-'.t-A

4 REwImD,TRAmLZ. --* x ; :

5 ATTACH,OBJECTSTEN7ISE-RLI.

- .1- ......... h sce~¢. } _i
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TITLE, 3XAMP$E OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH,
p. 36 5 - 402)
DATA,5,0,1.-
LABEL(1)'XlX2 X3,X4,Y
MODEL,5=1+2+3+4.
STEPWISESIGIN-.53,SIG0UT=.10
PRESS
jUTPUT,ALL
PIL T RESIDUALS
END OF PARAMETERIE-
(5F6.0)

7 N 26.' 6.; 60. 78.5
1. 29. .15. 52. - 74.3

11. 56. 8. 20. 1014.3
11. 31. 8. 47. 87.6
7. 52. 6. 33. 95.9

11. 55. 9. 22. 109.2
3. 71. 17. 6. 102.7
1. 31. 22. 44. 72.5
2. 54. 18. 22. 93.1

21. 47. 4. 26. 115.9
1. 140.. 23. 34. 83.8 -

11. 66. 9. 12. 113.33
10. 68. 8. 12. 109.4 -

END OF DATA
TITLE,EXAMPLE OF BACKWARD OPTION (DATA FRjM DRAPER & SMITH, -

p. 364 - 402)
DATA,5,0,2.
MODEL,5=1+2+3+4.
BACKWARD SIG=. 05
0U"PUT,CiRR,STEPS.,RESIDUALS - - -
PRESS - - -
END OF PARAMETERS - . .
TITLEEXAMPLE OF RANK RFIRESSION WITH STEPWISE OPTIONi (DATA FRMM 6

DRAPER/SMITH) .-..

DATA,5,0O,2. ,
LABEL(1)-RANK(Xl) ,MN(X2) ,RANKX3) NY)

- -; .. - gs-~ g zt 9 i

P- -

II-

1 -

57 C6-EL,5=1,2*4+4.
_____ 5'r ^TENhT3EIaI1-. a, S 30UT=.. i 7

5.. E~ R S l ~ - ; -;E~ ;Y,. -~ /.;'7 * -. -. __ __ __

0L-TwT,c0.R,STEs, -: l: L:- 4-
_ 62 ETO 0F PAA.ETE-R S

_F INFPRR!4ATI10:; - r -p -j; 6 7 S 9 1:; 0L _ _
________ fi: {- INlEA0.4 ATION -- ' T1.JI -f 7I: .. 1
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_ $Fl kk W 4( s~vX) 31

,TEPWISESIGIN~. 85,SIGOUT. .18

]/ / ~~TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-482)

{ _ ~~LRBEL( 1)~=X1, X2,X3,X4,Y
MODEL 5=1-2-3-4
STEPWISE,SIGIN=.85,SIGOUT=.1la
PRESS
OUTPUT,ALL
PLOT RESIDUALS
END OF PARAMETERS
(SF6.8)

_ _ 7. 26. 6. 68. 78.5
1. 29. 15. 52. 74.3

11. 56. 8. 28. 184.3
11. 31. 8. 47. 87.6
7. 52. 6. 33. 95.9

_11 55. 9. 22. 189.2
3. 71. 17. 6. 182.7
1. 31. 22. 44. 72.5
2. 54. 18. 22. 93.1

21. 47. 4. 26. 115.9
1. 48. 23. 34. 83.8

11. 66. 9. 12. 113.3
18. 68. 8. 12. 189.4

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

DATA, 5,8,2.
_MODEL, 5=1-.234.
BACKWRRO,SIG=8.85
OUTPUT, CORR, STEPS, RESIDUALS
PRESS
END OF PARAMETERS
TITLE,EXAMPLE OF RANK REGERESSION WITH STEPWISE OPTION (DATA FROM DRAPER/SMITH)
DATA, 5,8,2.
LARBEL() -RANK(X1),RRNK(X2),RANK(X3),RANK(X4),RANK(Y)
MODEL, 5=1 .2*34.
STEPWISE,SIGIN= 35,SIGOUT=.18
PRESS
RANK REGRESSION
OUTPUT,CORR,STEPS,RESIDUALS
END OF PARAMETERS

_ _ _
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SANDIR LABORATORIES (>(> STEPYISE REGRESSION <>0 FROM KANSAS STATE UNIVERSITY

VARIABLE VARIABLE
NAME NUMBER MEAN VARIANCE STD. DEY. STD. ERR. C.V.

Xl 1 7.46154 34.6026/ 5.88239 1.63148 78.84

X2 2 48.153 1 242.l11 15.5609/ 4.31561 32.31

N3 3 11,7692J 41.0256 6.40513/ 1.77646 54.42

X4 4 30.6006 280.167 / 16.7382 4.64234 55.79

Y 5 95.4231 226.314 / 15.0437 4.17238 15.77

13 OBSERVATIONSa TITLE, EXAMPLE OF STEPYISE OPTION (DRTR FROM DRAPER AND SMITH, PG 365-402) PAGE 3

SANDIA LABORATORIES <>0 STEPUISE REGRESSION <>(> FROM KANSAS STATE UNIVERSITY

SUM OF SQUARES MATRIX

Xl 1 4,152E02 t.

X2 2 2.511E+O212s .906E+B3
N3 3 -3.726E*02 tl.665E.02 4.923E02
N4 4 -2 .900E+02 -3.041E+03 3.BOOE'Bl 3.362E 03 V
Y 5 7.760E+02 12.293E+B3 -6.162E 02 -2.462E+03 2. 716E+03

NO. 1 2 3 4 5

NAME Xi X2 X3 X4 Y

2 TITLE, EXAMPLE OF STEPYISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-402) PAGE 4

SANDIA LABORATORIES <>(> STEPWISE REGRESSION <>0 FROM KANSAS STATE UNIVERSITY

CORRELATION MATRIX

Xi 1 1.0000
X2 2 8.2266 1. 066

X3 3 -O .8241 -8. 1392J 1.0oo0
X4 4 -6:24541/ -0.9738 0.0295 1.0000

Y 5 0.7307 0.8163 -0.5347/ -0.82131 1.0000

NO. 1 2 3 4 5

NAME Xi X2 N3 X4 Y

2 TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-462) PAGE 5

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

INVERSE OF CORR MATRIX
VA A I o.or..
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SANDIA LABORATORIES 0<> STEPWISE REGRESSION (>(> FROM KANSAS STATE UNIVERSITY

.. , ,, , , ,~~~~. .., .......I.... . . . .. . .. I..ii. ... .. .
PAGE 6

ROV TABLE
ANALYSIS OF REGRESSION FOR VARIABLE 5---Y

(TABLE 1)

I SOURCE

REGRESSION
RESIDUAL
TOTAL

D.F. SS

1 i 1831.6962 K
11 i 883.85692 V
12 V 2715.7631 /

MS F

1831.8962 /
80.351538 V

22.798520 /

SIGNIFICANCE

0.005

R**2 IS 0.67454/
INTERCEPT IS 117.557931
STANDARD ERROR OF INTERCEPT IS 5.26221 J

VRRIRBLE YRAIRBLE REGRESSION STANDARDIZED PARTIAL

NUMBER NAME COEFFICIENTS REGRESSION SSQ

4 H 71211COEFFICIENT
4 X4 -.73816181 v -8.821305 1831.8962 V

T-TEST
VALUES

-4.7748 /

R**2
DELETES

0.0000

ALPHR
HRTS

0.0006

UNIQUE SEQUENCE NUMBER FOR THIS RNOVR = 101

PRESS IS 1194.2 1
A TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-402)

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

PAGE 7

INVERSE OF CORR MATRIX
Xi 1 1.06A4E.B
X4 4 2.612E-01 1.B64E=BB

NO. 1

NAME Xi X4
TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-402)

SANDIA LABORATORIES <>(> STEPWISE REGRESSION 0<> FROM KANSAS STATE UNIVERSITY

PAGE 8

ROV TABLE
ANALYSIS OF REGRESSION FOR VARIABLE 5---Y

(TABLE 1)
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SOURCE D.F. SS Ms F SIGNIFICANCE

REGRESSION 21 2641.001801 1320.50051 176.62696 0.000o

RESIDUAL 1io 74.762112 / 7.4762112 V'

TOTAL 12 .1 2715.7631 
.

R*t2 IS 0.972471.
INTERCEPT IS 103.09738/
STANDARD ERROR OF INTERCEPT IS 2,123981

VARIABLE VARIABLE REGRESSION STANDARDIZED PARTIAL T-TEST R**2 ALPHA

NUMBER NAME COEFFICIENTS REGRESSION SSQ VALUES DELETES HATS
COEFFICIENTS

1 X1 1.43995B3/ 0.563052 809.1048 10.4031 0.6745 0.0000

4 X4 -.61395363 / -0.683107 1 1190.9246 -12.6212 0.5339 / 0.0000
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VARIABLE VRRIR3LE
mlm NUMfBER MERM VARIR1CE SID. DEV STD. ERR. C. V.

Xi 1 7.4615414 34. 68261 5.88239 1. 63148 78.84b'X2 2 48. 1538 242 141 V 15.5639V 4.31581 V 32.31
X3 3 11.7692 . 41.82561 6.48513 1 77646 54.42 IX4 4 38.Om88%! 

167U 16.7382 4,64234 55.7
4 5 95.423'1 . 2296.3164& 158437 4.17238 15.77
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V TITLE. EXR F Wf RCKIIRRD rPTIrNi IDRTA FR1 DRPE RtD -P -

SANDIA LABORRTORIES <><> STEPIIISE REGRESSION <><> FROl KANSAS STATE UNIVERSITY
PRSE 3

CORRELATION. MATRIT
Xl 1I 1. 861 -
X2 2 8.2286 1. 86m

X3 3 -8.8241 -8.1392 1.8Om V
X4 4 -8.2454 -8.9739 8.8295 1.8888
Y 5 8.7387 8.8163 -8.5347 -8.8213 1.8888

tlO. 1 2 3 4 5

NWl Xi X2 X3 X4 Y
ROU1D8 ERROR I" low3

""v

4-1



1.', -- " -

I- -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
, R X 1 101 1 ;? 2 ' ,1 I '' ' i (1 4-- j1~ 1Xi'! ' -- ' 1 t

_____ I ___II l I I I

'iI

ITV.'PAPLC OF 44CKWAC OfTICq I3 )Ar IvI )As J A%.. . : 4. I -- V

S0401A L&%nqvf,,Trt q..p ,It paISr jfr.RES�t )I q q, F40p g4j;-, r -� v X; . .,..I V: : I .

SOW TAIL:

IT~A.r If

I'^

fva

SMiR^ n. F. as z - r: *,

of'.qF5Slom 4 ?fA7. 4144.

QFS T5 ,4 Q. #6' _1we? SbOI111 IL

... rocIe Is 24?41'qtqirpcrst ts ? Z t :I s
StB.401n f,,3q OF J1Tr-'[r* 15 tc.?

1
72'

�?a.srBuLI7ro

VARtsqLP, elVIAlLr
u.u"qrot "Aar

;11 Gol'S511,14
fInr rr I II EMT S

I
* I

I .SlIIcb

.I( Il 01 P~
.. I a4* at.I o

cTAMPSO IED
cr.p Esink.

II "rrTC Ir MT

.It ob : I

.';IF cf

. F 0.e P
I. l 3'P?

2.41!S
.tio'

"'. -- T)
hILUFS a D.P.

Z. GL;t

. I'll,
I , it I I

Vl 0r. -

.91?

.e . 1

.*Q,,,

4. 04h., *41

.Jrv',

.It'.* e-V. D

(..

I.

UWNIou Vrituf'tr d4rtt * Fro 74I! A#t Inza * at

iskmo No VARIASS wo" P04 vW

TV W TP ML r* TW VARga 1,

"ITH VS@ AST t > tU -' °
_.N 0 ILIS1 .

PIP"IS t5l 1it.



TITLE,Ex)WLE Of 8RE RD OPTIon (DATA FRoM DRAPER AND SMITH, P 364-482)

SANDIA LsORRTORAES <x> STEPUISE REGRESSION <><> FRO1 KANSAS STATE URIVERSITY

ROD TABLE
RNRLYSIS Of REGRESSION FDR VARIABLE s---'Y

(TABLE I I

PAGE 4

_,

SODRCE D. F. ss

REGRESSION 4 2667.8994
RESIDURL 8 47.663639
TOTAL 12 2715. 7631

R-2 IS 8.982384 J
IIITERCEPT 1S 62. 465369
STRNORRD ERROR Of INTERCEPT IS 78.8716

VARIABLE VARIABLE REGRESSION STAB
II6BER KwRE COEFFICIENTS REG

COEF
I Xl 1.5511826 6.8
2 X2 8.51816758 6.5
3 X3 8.18198948 6.e
4 X4 - 14486183 -8.1

lNIQUE SEQUENCE N6nsEA F, ( THIS RrDVR * 183

PRESS IS 1 16, 35 T
9 TITLE, EXRAPLE Of

MS

5.90~2ss4s V

F

111.47917

SISNIFICftCE

s.sse/

DRADIZED PARTIAL
SESSIONI SSG
FI65E12 25 9589 1
;277936 r/ 2.9725 J
43396 a 8. I1
68287 V 8. 24797et

T-TEST RA.2 ALPHA
VALUES DELETES HATS

2.8827 6 0. 9728V 0.0765
a 7849 V 8.9613 6.s56s9
6 1358 j/, 8.9823 .8959 i

-. 2832 V 8.9823 8.84491

F BK WARD OPTION (DATR FROM DRRPER RD SMITH, P 364-482) PARE s

SRIR LABDR8TORIES ><> STEPUISE REGRESSION <>0 FROM KARNSAS STATE UNIVERSITY

ROY TABLE
ALVSIS OF REGRESSION FOR VARIABLE 5---TL

(TABLE I I

SDURCE D. F. ss Ms F SIGNIFIcANcE
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SRNDIA LABORATORIES <>0 STEPYISE REGRESSION o<>< FROM KRNSAS STATE LINIVERSITY

ANALYSIS OF REGRESSION FOR VRRIR3LE 5---Y
(TABLE 11

SOLURCE D. F. SS

AEGRESSIO8I 3 2667.7963
RESIDIXIL 9 47.972729
TOTAL 12 27i5.7631

R-2 IS 8.98234
INTERCEPT IS 71.648387
ST RDRD ERROR OF' INTERCEPT IS 14.1424

VARIRALE VRRIR8LE REGIRSSIONl
NUMBER NWf COEFFICIEIITS

I xi 1.45193880/
2 X2 8a4I618976V
4 X4 -: 23654822 V

LINIWE SEQUENCE NI1RER FOR THIS RNOVR .

PRESS IS 85.351

Ms F

889.2263.5
5.3383833

166.83168

SIGNIFICRNCE

8.8888

STANDARCIZED
GRESSIO1

8.567737 4
S 438414 V

-8: 263183 V

PRRTIAL T-TEST
VRLLIES DELETES

ALPHR
HRTS

828.9874 12.41. 6 6._6881_ B.651

26.7894 / 2. 2418 '/ 80.9787 8 .265
9. 9318 V -1.3656 .98V .25

184

PL Or BFRD OPTION (DATA FROM DRPPER ANtD SMITH, P 364-4821 PAGE 6
9

SANDIR LA8ORRTORIES o<> STEPWISE PEGRESSION <><> FROM KANSAS STATE UNIVERSITY

ROY TAOLE
ANAlLYSIS OF' REGRESSIONI FOR VARtIABLE 5 ---'f

(TABLE II

SOURCE D.F. SS

REGRESSIOR 2~ 2657,85864
RESIDLIRL I6} 57. 984483,
TOTAL 124 2715.7631 f

R...2 IS 8.97868
INTERCEPT IS 52.577349
STANDRRD ERROR OF INTERCEPT IS 2.28617

VAR(IABLE VARIABLE REGRESSIONI STAN
CUMBER MAMEE CIEFFICIENTS COE

Xl I ~~~~, COEF
2 Xi 1.46838597 a 885
2 X2 6.66225649 8.E

UNIWUE SEQUENCE NLLEER FOR THIS PNOVA * 185

PRESS IS 93.883 TITLE, EXP9ULE OF

Ms SIGNIFICANCE

8.888 J1328 9293 4
5. 7943 it

229.56378 V

tDIZED
RESSION

.86817 ~

PRRTIALSSG

88. 4319 4
1287.7823 V

T-TEST
VALLES

12.1647 1
14 .4424 V

R-.2DELETES

6.6663
8.5339

ALPHR
HRTS

6 8.8886

'

SRNDIR LRABORTORIES <)
-.-.-..-

I.. 

...... 

..-... 

.. 
..

-BA6KR OPTION (DATA FROM DRPER AND S11ITH, P 364-4821

(X> STEPUISE REGRESSION <><> FROM _KRNSAS STATE LNIVERSITY
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SRNDIA LABORATORIES <><> STEPYISE REGRESSIO5 00 FROlt KANSAS STATE UNIVERSITY
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SF1iDI1 LABORATORIES <>> STEPWISE REGRESSIO1 <> FROM KAttSAS STATE L1IVERSITY

TABLE OF RESICDULS FOR V9RIR6LES 5---- Y

TIME OBSERVED VARLE PREDICTED VRUE SI RL 95PER CElT CONF ItlT ER11) 95 PER CEtT CF INT D

2 74. 366 73.2589 _1. 493 78.5871 75.9947 67.2288 79.2739 }
3 164.366 165.815V -. 1474' 183.966 167.664 168.143 it1.4866
4 87. 8688 89.2585 -1.65848 86.619S 91.8974 83.2626 95.2344 6AA-
5 95.9886 97.2925 -1.39251 95.7421 98.8429 91.7112 182.874
6 189 268 1S5.152 4.64751 163.333 186.972 99.4986 1186814
7 182 766 14.S82 -1.38285 188.777 107.227 97.7452 116.259
6 72.5866 74.5754 -2.67542 71.9422 77.2886 68.6821 88.5488
9 93.1686 91.2755 1.82451 89.6861 93.5449 85.4533 97.8976

16 115.968 114.538 1.36246 118.561 118.514 187.862 121.213
I1 83.8686 88.5357 3.26433 78.2356 82.8357 74.7615 86.3698
12 113.388 112.437 8.662756 118.e86 114.815 186.572 118.382
13 169.4-8 112.293 -2.89344 109.812 86.385

9 SRMDIA LR80RRTDRIES <> STEPWISE REGRESSIOM PROGRAM 0 COURTE T STRTISTICS - KRMSRS S

TITLEEX6MPLE OF RRW RE6ERESSIOM WITH STEPUISE OPTIOI (DATA FRO1 DRAPER/SM1ITH) V,,OA

DRTR,5,8,2. (STRT CONTROL CARDl Lt Z

IMPUT CHECK OF PPRRMETERS

NMLBER OF VARIA8LES READ IN - 5 - -

8O. OF TRAPSFORMED V9RIA8LES - 6 4t )A
-RT. fDIPSTIOM IS 2A . Lu

S'%

CL

I

0

LP8EL(I )-RAKXII, RAW t%21, RRMIt31, RRMK(X41, RRMK(YI I

MODEL,5-12+334. I

STEPIIISE, 5161M-. 65, SIGUT-. 18

PRESS

RAWK RE6RESSIO1

OUTPUT, CORR, STEPS, RESIDURLS0

END OF PARATETERS
TITLE, EXA1VLPE OF RAN REGERESSION I 1TH STEPWdISE OPTION1 (DATA FROM DRAER/SM1ITH)

(STAT COMTROL CAIRD

(STRT COMTROL CRRD)

[STAT CONTROL CRRDI

(STRT CONTROL CA8RD

(STAT CONTROL CRRDI

(STAT CONTROL CRRD)

(STAT CONTROL CARDI
PRGE I

SANDIA LR8RTORIES <>0 STEPIIISE REGRESSION <><> FROII K1NSRS STATE LUMIVERSITY

INPuT CHECK ON DATA

FIRST OBSERVRTIOII

RRMKXII RRMKICX2) RANK X31 ' S T X4( RRMKIYI

1 2 3 4 5

6.588668 1.6688668 2.5666866 13.B66686 3.8666666

MO. RFli DATA IMPUT - 13

NO. TRR6SFORMED 05BERVATIOMS * 13

MO. OF OBSERVATIONS DROPPED - 6
8 TITLE, EXAMPLE OF RAW REGERESSIOM WITH STEPWISE OPTI01 (DATA FP51 DFPER/SHlITH( PR6E 2
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S110101 1.601(1t&MTIFSf 9-4- %TrPdtw;f fflit'sss *`14 :10 9n --R" K WA; SlF&T# 'I1t:4.dl"!I

WtlqMLor VBLISIt
W141 tu"Af

PIW~IVIS I
mm'evgv2a 2

eoAw(Iv S
qsw Otgx',Ta

Ifr
Fqr &

'. to r. a

71 0 10

AVIsIA -VTt

AII40U.1 UR is

is u.

1041: ItT)7 . 3Fv.

0'.12;c 3.144911
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TITLE,EXAMPLE Of RANK REGERESSION WITH STEPVISE OPTION (DATA FRO1 DRMSMITH)(

DATR,5,8,2. (STAT CONTROL CRRD.

INPUT CHECK Of PARRMETERS

NUMBER Of VARIABLES READ IN * 5

NO. Of TRRNSFO(RED VARIABLES * 8

DATA DISPOSITION IS 2 ..

LR8EL I )-FsRNK XI)I,RRNK(X21, RRNKtX31 ,RRNK X41),RRNK([Y) (STAT CONTROL CRRD)

nDDEL, 5-1s2.3.4. (STAT CDNTROL CARD.

STEP`lSESIGIN-.e5,SlGSJT-.19 (STRT CONTROL CRRD.

PRESS (STAT CONTROL CARD)

RANK REGRESSION (STAT CONTROL CARD)

OUTPUT, CRR, STEPS, RESIDURLS (STRT CONTROL CRD..

END OF PARfRETERS ISTAT CONTROL CARD)
9 TITLE, EXAMPLE Of RANK REGERESSIlo WITH STEPUISE OPTION (DRTR FROM DRAPER/S(ITHI PAGE I

SRNDIA LARBORTORIES <>0 STEPVISE REGRESSIDN <><> FROn KRNSRS STATE UNIVERSITY

INPUT CHECK ON DATA

FIRST OBSERVRTIDI.
RRNKIXl) RRNK(X21 RRNKIX31 RPNKI(X41 RFNK(Y)

1 2 3 4 5

6se8e 1se r MO 2Ieeeeee .5 M'/ 1 J 3.TrI s 88l .. :

ND. RPW DATA InPuT . 13

NO. TRANSFORMED OfSERVRTIONS * 13>

MO. QF OBSERVATIONS DROPED - 9
9 TITLE, EX$PLE OF RAW REGERERESSIM WIPTH STEPWISE OPTION (DATA FROM DRRPER/SMITH) PAGE 2

SRNDIA LABORRTORIES 0<> STEPVISE REGRESSION <>< FROn KRNSAS STATE UNIVERSITY

VARIABLE VARIABL.E
(fC MURUPER nERn VARIRNCEE SI DEY SID. ERR. C. V.

RRNK I X I 1 7 .998999 14.5417 4 3. 8335 1.95163 4 54. 489
RRNK X2 2 71.999 15.12589 3.sses 1 .919764W 55.56

RAW X3 3~ 7.98888 14.9167 3.986221 1.9711I8 554917
RA"NK IY4 45 7: es8re I5 83633 3 3.6373 I j.j7159 55.48FFM Y( 5 799999 15.1667 J3.89444 ON 2 53j

13 OBSERVATIONS
9 TITLE, ExRIPLE Of R9nK REGERESSION WITH STEPVISE OPTION IDATA FRIn DWERISMITHI PAGE 3

SRNDIA LABORARTORIES 0<> STEPVISE REGRESSION <><> FROM KRS STE UNIVERSITY

ANK (XI I 1.9999 CORPELRTIDN ARTRIX £ , A LcDA$-
RANK (X2 2 9.3391 1. 99
AAMK(X3 3 -8 716 9 9527 1 9O99

RANK X1 4 -:3328 -.99993 -9 9996 1.9899
RPNK Yl 4 9.7912 7373 -9 4488 -897521 1.88.;

S ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. . . . . ........... ...+... ... -. ....

01



, I � W e-
i _"i --,( " . : � � , t z-t I � _'-,

. f

rM n'
I1�

:'I'~~ ~ 0 ,' j; ;jj; C. .

IlItatI.eXPL1 OF RANK Ant,;SS1W NilN 1"41 '.JIPMISI CPI0jOftIO& FROw OpRPiplSNIl.

.A1JI* L.86M0IOE1t C><> SIiPuISt E11mSiItch <c FROP KANSAS STlal utuiwtnSIIv
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~~*1

p* u

IL-

01DMc
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. _

£01 la Lt
ANuLTSIS OF EiGcrssuok FOR WsAIAMLE b-1*14KtIT

ITBLlE lb

SOURCE

REGISSiIOU1
RE r I DUAL
TO.AL

D.l, .

0..
I I

SS

113.1312 1
6S. 3OTod
I P2.00000

"S S IGtl F ICAtCt

11 . J 123~6i.. las% 14.41 4Iis . 013

46*2 IS .*62S0
IN~tENPT 1, 1.343839b
ShibDARO ERROR Of IM~t1CltI IS l. R1Ss

-'- s- MIL Sa ;,^ -W ! 'k '--_s .1
_*~~~ow r : .r: _-_.I

COIFF l-P T0uS
I R"IIIICt ll .*8912292 *SIl1 I

UNIQUE SEUWECE URdER FOR EtHIS AmOVA z IOC

RANK FIT BI1LS A KIS 01A *ORMALIZE2O R**2 : .O 429246

0

4.2131

S----

3 . " . .I

M -W.%

( __ .a113.312

COEFFICIENT OF INILRPOLiIION =

PRESS .. 104. )41 TUG 16t SINNA lOTS TMA Th6 I* 2 L3 iS &ALc""wo %S

I Of- W)'zn9)

A GIWA THS 91 WAS "AVG Uini MAIW6D A; INtIfMLATION Twos
CALCALATION WILL NOT INSCI.SSAPALy t6uLT IN ThE SAM Roo I VLUA " Two
USUAL GALMLATION

zE9; -~

A
fin rT yin ALMu -"a V Ur im seAr 11AMMS EITOvTs, vTo qvo wnms 1( 9 - if Am

t- )"AiG T OWM1MOL- TMAT , m TMA OP bn-PRMCm oy , j )
Oft -Tto*to .IP TM SON O CO -11s0111IM- -S s s 2 , Tlnu TIM teSusIrreUT o r il-t-
tOLAMIM WILL SE _G -. . 1 5I 16 .ASS, iTWO TM C994COW ' WI. ea VAA W4O.

,S 116 M WM PIMM ft"30wl1"104.
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RAt1K(XI I RR1M1KX21 RRKt1X3) OFFM M)4 RAW (YITITLEEXR"PLE ff R( REGERESSION WITH STEPWISE OPTION (DATA FRO1 DRRPER/SHITHJ
SIAIDIR LABORTORIES <><> STEPWIISE REGRESSION <><> FROM KANSAS4 STATE UNIIVERSITY PR6E 

4

MS TIALEANA4LYSIS OF REGRSSION1 FOR VARIABLE 5 --- RtW Y)
(TABLE II

SOURCE D. F. SS MS
REGRESSION 1to 113.93123 4(, 113.93123J
TOTAL izj 182 98 61868

F
18. 411.33/ 8.GIFIC3NCE

8.8813 
J

RA-2 IS 8.62688
I;TERCEPT IS 1.3438395
STRNDARD ERROR OF INTERCEPT IS 1.48783

VARIABLE VARIABLE RE6RESS11 STANDARDIZEDItAIBER NWAE COEFFICIENTS AE1RESSIOM
COEFFIC IEIIT,I ARMF:(XI1.88882292 l 8. 791199.

ULIOW.E SEWE11CE MUtM FOR THIS RNOVR - 186
RANK FIT GIVES A RAW DATA MORMLLIZED R-2 * 8.6492846
COEFFICIENIT OF IITERPOLATIN - S. 68489359E-81

PRESS IS 98.34?

T II I I I I I

-4

0-

yIj

i.

., -

..

I.

PARTIAL T-TEST R.-2 ALPHA
SSO VALUES DELETES, HATS

113.93122 V 4.2989 0 8.88a J
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AALTSIi OF IGAFSSIOb FOR VARIABLE I --- tAAitg
IIAtILL .3

XOUNL, 3*1*J.F, F SI1'dIP ICLf.CI

.i4L RLtOi6 . i.*tltII ' *2.IiONiai I .0e0061
ArsIJUAL 1n 1..o iMi, 9.na t ?I I
TOIAL 1 A"2.OO0.J ~

**2 1; .99140
ifCRtci't I a.S509' *Its
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COEFFICIENT OF INTERPOLRTIDN . 8.14538888E-81

PRESS IS 35.868
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TROLE OF RESIDUANLS FOR VRAIABLES 5---- RA881(Y)

TIME PREDICTED RE~~~~8SIDURL 888 18RAW YHRTl .* RESIDLAL4

R1 A W OFYSVW v R-8!. 379979 756488.5139V' -2.81389

3.83.0 798w78.38828424577
2 2.8 1.1 48, 8.865417 -438V' 2742 1.8775

3 9.8a is.83eV833882V 84. 388w 195.838 .238

4 5.8 6.96923 -1.96923 868893.48138 -8.4138

5 7.8 6.~~~~~ ~~13769 .862313 95.9888 9345 .1448

6 18.8 18,8827 .8.278874E-82 189.288 189.281 .41758

7 8.8 9.86617 -1.86617 1182.788 184.624 -1i.92421

8 1.8 2.23767 -1.23767 72.5888 79 .2985 2.921

9 6.8 5.96269 8.373138E-81 93. 18o8 92.84 .252

18 13.8 18.7293 2.27875 115.988 19.34486 6.55415

11 4.8 ~~~~~~~2.78921 1.217 83.8888 77.61476183

12' 12.8 11.6573 832666 1338111.224 .17.3364

13 11.8 18.1835 8.896521 189.40881921.734
RESIDLL SLIM OF SlUARES M9 RR DATA 8.(TTCITS R .0

(STRT C - TEL UN
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ABSTRACT

This report contains a description of a stepwise multiple regression

program. This program provides for either a forward stepwise or backward

limination solution to multiple regression 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

ror a weighted regression analysis on either raw or rank transformed

iiita. This document has been written and designed for users of this

3TEPWISE program.

DISCLAOMER
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STEPWISE REGRESSION

I. Introduction

The description contained herein details how to use the STEPWISE mul-

tiple regression program which was originally obtained through the courtesy

of Dr. K. E. Yqmp, Department of Statistics, Kansas State University. The

programr incorporates the most desirable features of various available pro-

grams into one program.

The features of this program are th_.=: (1) fit any simple or multi-.

ple regression model wish up to 179 independent variables, (2) find the

"best" subset by bac':ward 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 if signifi-

cance, or (3) find the "best subset using a stepwise procedure, i.e.,

start with the independent variable in the model that explains the most

jyarjation in the dependent variable and then add variables from those in

the model statement in order of their additional contribution to the model

as measured by their partial correlation with the dependent variable. H-w-

_ er, at each step, those variables 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 variables Lthat

are not significant at a specified level)remain 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 residual

olots for the final model.

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

a regression analysis on the ranks of the 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.

I



values from rank # ession analysis can alsc be sA d on disk for

additional investigation outside the STEPWISE program, (10) weighted

regression analysir on the raw data or rank transformed data.

The reader who is familiar with SAND76-0364 (T.an, 1976) and has used

STEPSWIE on previous occasions is advised to read this report to note the

extensive additions.

II. OUTPUT

The program will output means,-variances, standard deviations, stan-

dars errors and coefficients of variation for each variable read in or g

-enerated via transformations. As options, the user may request the / d

tab-le of correlation coefficients, sum of squares and cross-products ma-

trix, inverse correlation matrixand residuals y-vr.ues and i's, PRESS

values and a plot of these PRESS values. The program will also print an

analysis of variance table for a regression model and a table of statistics
k,,(P , 7 ,2-.-'

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 any alphameric data that may be meaning-

ful to the user. The word "TITLE" identifies the card, and its contents

are printed at the top of each page of output. Only one "TITLE" card may

be used.

Exarmle:

/ TTTLE, THIS IS A SAMPLE TITLE CARD

B. DATA card (required).

The "DATP" care has 3 arguments specified as follows:

2
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