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This distribution containsall the FORTRAN programsdescribedin the paper“The Plan-

ning andAnalysis of Industrial SelectionandScreeningExperiments”by Pan, Santner, and
Goldsman(2001).

For completeness,wehaveincludedtheprogramtlibv4.f thatincludestheusefulpublic
domainFORTRAN programsmvnprd andmvtprd describedin Dunnett(1989). His pro-
gramscalculate ����������������� �"!$#%�'&(�*),+.-
for given

���
and

� �
when / 0 !1�3254767686845�:9;+

hasthemultivariatenormaldistribution [multi-
variate < -distribution with arbitrarydegreesof freedom]with arbitrarymeanvector, unit vari-
ancesand productcorrelationstructurei.e., for correlationsof the form = �?> =A@ for

&*B0DC .
Dunnett’s programsallow any of theendpoints

�E�
to be FHG andany of theendpoints

�.�
to beI G .

The driver programuse-mvnprd-mvstud.f usesthe Dunnettprogramsto compute
probabilitiesof given hyper-rectangularregionsunderthe multivariatenormalandmultivari-
ate < -distributionswith productcorrelationstructure.

Perhapsmore importantly, the driver programfind-zt.f performsthe inversecalcu-
lation. Given a target probability

�HJ
and a specific multivariatenormal or multivariate < -

distribution. with givenproductcorrelationstructure,it usesmvnprd or mvtprd to calculate
thevalueof K solving ���L���M� K !$#%�'&(�*),+.- 0 �HJ�4

(0.1)

i.e., theupper- N equicoordinatepoint of themultivariatenormalor multivariate< -distribution.
In the caseof the multivariatenormaldistribution, becausethis value,denotedby OQP

2SRATVUXW97YZ2\[^]
is

frequentlyoccurringandsimple to compute,we include the stand-aloneprogramUSENB to
determineits value.

The main stand-aloneprogramscontainedin this collectionaredescribedin 1–4, below.
Themainprogramprogramsareavailableasexecutableprograms(compiledfor usein anMS-
DOSwindow, assumingapentiumclassPCandassourcecode.In additionthemainprograms,
supportingfiles includingtheINCLUDE file GLQUAD, andthefunctionsandsubroutinegiven
in A–I, below

Main FORTRAN Programs

Section 2

usenb.f

Description:Calculates
�_J

, ` J or a sothatprocedureb 2
from Section2.2satisifiestheproba-

bility requirement(2.2) for fixed < and c .

find-zt.f
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Description: Calls Dunnett(1989)FORTRAN programto calulateequi-coordinatequantiles
for a given target probability undera multivariatenormalor a multivariatet-distribution with
unit variancesandproductcorrelationstructure.Canbeusedto implementb 2
rinott.f

Description:Calculatescritical valuesto implementtheRinott procedureb ]
of Section2.2.2.

Section 3

find-zt.f: Canbeusedto implementd 2
and d ]

eval-ng.f

Description:UsesMonteCarlosimulationto to studyperformancecharacteristicsof procedured 2
from Section3.2.

use-gs.f

Description:Calculatesa , K or ` J so thatproceduredfe of Section3.4 satisfiestheprobability
requirement(3.4) for fixed < and c andgiven g and

�HJ
.

Section 6

use-mvnprd-mvstud.f

Description: Calls Dunnett(1989)FORTRAN programto calulatequadrantprobabilitiesfor
multivariatenormalandmultivariatet-distributionswith unit variancesandproductcorrelation
structure.Canbeusedto implementbih when jEk is known and c

]
l is unknown.

Supporting FORTRAN Routines and Input File

FACTOR

Description:Functionthatcalculatesanm / oMm ! a"F3o + m wherea , o and
! a:F*o +qp�r

.

MULTZ

Description:Functionthatcalculatestheone-sidedupper-
!$# F �HJ8+

equicoordinatepoint of the)
-dimensionalmultivariatenormaldistributionwith commoncorrelation1/2andunit variances,OQP
2SRAT U W9sYZ2\[^]

.

PCSNGS

Description:Functionthatevaluatesthe
���

CS
-

for procedured 2
at theslippageconfigurationt 0 !\ru4768676v4 ru4 ` + , for fixed < and c andspecifiedg , a andyardstick K .

PCSNB

Description:Functionthatevaluatesthe
�w�

CS
-

for procedureb 2
at theslippageconfigurationt 0 !\ru4768676v4 ru4 ` + , for fixed < and c andrespectivesamplesizes

! a !X#;+54767676v4 a ! < +x+ .
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GLQUAD

Description: Input file containingweightsand zeroesto compute64-point Gauss-Laguerre
quadrature.

RNORML

Description:Functionthatgeneratesstandardnormalrandomvariatesusingcodefrom Bratley,
Fox, andSchrage(1987).

UNIF

Description:FunctionthatgeneratesU(0,1)randomnumbersusingcodefrom Bratley, Fox,and
Schrage(1987).

ZCDF

Description:Functionthatapproximatesthe y !\ru48#;+
c.d.f.usingEquation(26.2.17)fromAbramowitz

andStegun(1972).
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