FORTRAN Programs

This distribution containsall the FORTRAN programsdescribedn the paper“The Plan-
ning and Analysis of Industrial Selectionand Screeningexperiments’by Pan, Santner and
Goldsman(2001).

For completenessye haveincludedtheprogramt | i bv4. f thatincludestheusefulpublic
domainFORTRAN programsmvnpr d andnvt pr d describedn Dunnett(1989). His pro-
gramscalculate

P{la; <W; <b; (1<i<p)}

for givena,; andb; whenW = (W, ..., W,) hasthe multivariatenormaldistribution [multi-
variatet-distribution with arbitrarydegreesof freedom]with arbitrary meanvector unit vari-
ancesand productcorrelationstructurei.e., for correlationsof the form A; x A; for i # j.
Dunnetts programsallow ary of the endpointsz; to be —oco andary of the endpointsh; to be
+00.

The driver programuse- nvnpr d- nvst ud. f usesthe Dunnettprogramsto compute
probabilitiesof given hyperrectangularegions underthe multivariatenormal and multivari-
atet-distributionswith productcorrelationstructure.

Perhapamore importantly the driver programf i nd- zt . f performsthe inversecalcu-
lation. Given a target probability P* and a specific multivariate normal or multivariate t-
distribution. with givenproductcorrelationstructurejt usesmvnpr d or mvt pr d to calculate
thevalueof A solving

P{W,<h (1<i<p)}=P 0.1)
i.e., the uppera equicoordinatgoint of the multivariatenormalor multivariatet-distribution.
In the caseof the multivariatenormal distribution, becausehis value, denotedby Z\' ;" is
frequentlyoccurringand simple to compute,we include the stand-alongorogramUSENB to
determindts value.

The main stand-alongorogramscontainedin this collection are describedn 1-4, below.
Themainprogramprogramsareavailableasexecutableprogramgcompiledfor usein anMS-
DOSwindow, assumingapentiumclassPCandassourcecode.In additionthemainprograms,
supportindilesincludingtheINCLUDE file GLQUAD, andthefunctionsandsubroutinegiven
in A—l, belov

Main FORTRAN Programs

Section 2

usenb. f

Description:CalculatesP*, 6* or n sothatprocedure3; from Section2.2 satisifiesthe proba-
bility requirement2.2)for fixedt ando.

find-zt.f



Description: Calls Dunnett(1989) FORTRAN programto calulateequi-coordinatequantiles
for a giventarget probability undera multivariatenormalor a multivariatet-distribution with
unit variancesandproductcorrelationstructure.Canbe usedto implementB;

rinott.f

Description:Calculate<ritical valuesto implementthe Rinott procedureB, of Section2.2.2.
Section 3
find-zt.f: CanbeusedtoimplementG; andg,

eval - ng. f

Description:UsesMonte Carlosimulationto to studyperformanceharacteristicef procedure
G from Section3.2.

use-gs.f

Description: Calculates, h or §* sothatprocedurej; of Section3.4 satisfiesthe probability
requiremen(3.4)for fixedt ando andgiveng and P*.

Section 6

use- mvnprd- nvst ud. f

Description: Calls Dunnett(1989) FORTRAN programto calulatequadrantprobabilitiesfor
multivariatenormalandmultivariatet-distributionswith unit variancesandproductcorrelation
structure Canbe usedto implementB, when-,, is known ando? is unknown.

Supporting FORTRAN Routinesand Input File
FACTOR

Description:Functionthatcalculates:!/z!(n — z)! wheren, z and(n — z) > 0

MULTZ

Description:Functionthatcalculateshe one-sidedipper(1 — P*) equicoordinatgoint of the
p-(dime)nsionamuItivariatenormaldistributionWith commoncorrelationl/2 andunit variances,
7 1-P*

pl/2

PCSNGS

Description:Functionthatevaluateshe P{CS} for procedurej; atthe slippageconfiguration
p=(0,...,0,9), for fixedt ando andspecifiedy, n andyardstickh.

PCSNB

Description:Functionthatevaluateghe P{CS} for procedure; atthe slippageconfiguration
p=(0,...,0,9), for fixedt ando andrespectie samplesizes(n(1),...,n(t)).
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GLQUAD

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

RNORML

Description:Functionthatgeneratestandarchormalrandomvariatesusingcodefrom Bratley,
Fox, andSchragg1987).

UNI F

Description:Functionthatgenerate$§)(0,1)randomnumberaisingcodefrom Bratley, Fox, and
Schragg1987).

ZCDF

Description:Functionthatapproximatethe N (0, 1) c.d.f.usingEquation(26.2.17)from Abramawitz
andStegun(1972).
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