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PREFACE

The present Research Memorandum presents a general computer program
developed in the Statistics Research and Apalysis Laboratory of the U. S,
Army Personnel Research Office for use in the analysis of simulated man-
power information systems problems having common aspects.

With feasible modifications, the program is applicable to a number
of major studies of manpower allocation policy and procedures.
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A GENERAL >MPUTER SIMIIATION FOR CONDUCTING ALLOCATION EXPERIMENTS

© anm - PYpUESY

I. atudies of tae Army's persornel systems, g effeotp o .- dosed
alternative policies and procedures must be evel s ed. un 1ies o7 exe
Perimentation with the real system--trial implems.itation of proposed
changes, for example--the U, S. Army Personnel Research Office has de-
veloped a series of models representing the system. Some of these models
have been gomputerized and made dynamic--computer simulations, in other
words.

A number of experiments have been performed in U. 8. AFRO's Sta-
tistical Research and Analysis Leboratory iz which simulated samples of
eniisted wen were generated and treated experimeantally. Optimal alloca-
tion to job clusters assocleted with the elght Army eptitude areas on the
basis of performance estimates iinesarly transformed from scores on the
Army Classification Batterya'-'i’ was an ilmportant feature of the experi-
merts. In one such study, the transformation consisted of least squares
regression coefficients based on all eleven tests of the ACB rather than
on computetionally simplified two-test composites--the aptitude area
scoreg. It was found that the sum of the performance estimates for the
Jobs to which the men were assigned was substantially increased by the
experimental procedure. This "allocation sum” has also been studied as
s function of the metric in which the performance estimstes wvere
expressedg-’. For example, performance estimates based on 100-unit equal
interval scales were found to yield higher overall estimated performance
then estimates based on ordinal scales constructed by ranking performance
on each Jjob over individuals or by ranking each individual over Jjobs.
Each of these scales was found to be superior, however, to equal interval
scales with only 10 units. In studies with a still different orientation,
Predicted changes in ovarall performance were examined when different
screening or allocastion peldcims for enlisted men were simulated. Alter-
rative policies consisted of variations in requisites for assigmment to
occupational areas in terms of estimated performance levels. Estimates
were based on scores on the Armed Forces Qualification Test (AFQT), the
Army Qualification Battery (AQB), the Army Classification Battery (ATB),
or same specified combination of scores.

i Sorenson, Richard C. Optimal allocation of enlisted men--Full regres-
sion equations vs aptitude area scores. USAFRQ Technical Research
Note 163, November 1965. .

Soreason, Richard C. Effect of modification in operational procedures
on arn optimal persomnel allocatlion system. PFaper presented at the
Convention of the Americen Psychological Assoclation, September 1965.
Abstract appeared in American Psychologist 20:7, 1965.

Sorenson, Richard C. The effect of metric changes on resource alloca-
tion decisions. Proceedings of the U. S. Army Operations Research
Symposium, Fort Monmouth, New Jersey, March 1966.




Back of these experiments has reguirad tre preraration of « separate
and lengwty computer oo cam. Yeb, these was cozsiderable similarity in
the programs. To facliitabe experimenss involving the generation of
simulated samples, U. S. APRO research s:lantisi: ssve developed a gen~
eral simuiation program which may he used 4o evaluate a variet. of alter-
native policies. The program, desigred to perform $he maxy cperatlions
cammon tc experimerts of this kind, can =asily be wodlified %o bhandle
computations specific %o different experiments.

GENERAL OPERATIONS

The general part of the program begins with tke autamati: generation
of a vector of random normal deviates for every isdividual; on this vector
are performed a series of lizsar transformwaticns of the form V=UT + M.
T may te a matrix of least 8518Te S regression coefficients for obtaining
performance estimates V from a s=% of pradistor scores U. M are the
additive constants to yi 214 estinatss with specifiasd mears. A epecial
purpose for which T is ussd in simulation studles is %o trarnsform random
normal deviates which have an expested ccvariance mabtrix of identity
into variates with an expectsd covariarce matrix characteristic of the
population under investigation. Tr= user specifilss the series of lirnear
transformations required to generate a particular sample ty first
inputting the matrices (and asscciated mearn vectors) and then referencing
these matrices on special Yransformation carde, whick are input in the
order of the transformations tc te performed.

SPECIALIZED SUBROUTINES

To perform non-linear iransforrmations on the score vectors generated
for each individual; specially writuien parameter sutroutines may be easily
incorporated in 4he seguence of operations under control of the main pro-
gram. Modification and recompllation 1s required only for a short execu-~
tive subprogram, nct for the main program. The parameter subroutines are
assigned integer names and are called by listing these integers, in the
order in which the subroutines are to be performed, on the cards which
define the sequence of linear transformations. These subroutines are also
used to determine whether the scores being generated for a given individual
are consistent with sample characteristics defined for a particular in-
vestigation. As the operations specified on each transformavion card are
completed, a special parameter, which may bave been set to indicate re-
Jection of the given individusl by any of the parameter subroutines, 1is
automatically sensed bty the main program. Thus, tests for individual
acceptance or rejection may be performed respeatedly and at any stage in
the camputations.

The result of the sequence of operations specified on the transforme-

tion cards is the comstruction of a Vv x p matrix of performance measures}
the P columns correspond to Job categories under investigation, and the v
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rows represent the individuals in the sample. Based on this matrix,
each of the V individuals is assigned vo one of the p jobs in such a way
thet required quotas for the different 'obs are filled,and the sum of the
performance estimates Jor the Jobs assiguned to tie v individusle is
maximal. The solutica for this optimal allicecation may be cuiziczrsd a
special case of Kuhn's® solution to the transportatior. problen.

After optimel a-location, the resronse vectors for the v individuals
are regencrated to compute statistics that are functions of the job to
which each individual is assigned. The programmer specifies the new com-
butations by inputting a second set of transformation cards of the type
input before allocation. (To eliminate unnecessary computations, special
codes on the transformaticn cards can be used to restrict arithmetic
operations to those involving the assigned jobs.) The same sequence of
random numbers is automatically generated both before and after allocation
so that the simulated performance measures will represent the same
individuals.

The feature of specifying alternative sequences of linear transforma-
tions and subroutines as parameters may be considered a compiler for in-
dividual response simulation. Unfortunately, incorrect use of this part
of the program will not produce simple error diagnostics, but may generate
meaningless results. To insure that the same individuals are accepted
into the sample before and after allocation, the user must specify the
correct sequence of transformations and subroutine calls. In addition,
care must be taken to maintain the correct order of simulated scores which
represent tests of interest. For example, the transformation V=UT,
which can be specified on a transformation card by equating an integer
to the order in which the appropriate matrix was input, will operate only
on the first o elements in the first working storage area U and will re-
Place only the first P elements of the second working storage area V;

o and B are the number of rows and columns, respectively, of the trans-
formation matrix T. Scores, then, which are to be modified by reference
to parameter subroutines, but not by post-multiplication by one of the
transformation matrices, must be represented by elements subsequent to
those altered by linear transformations. Accuracy of results can be
checked by setting a special debug parameter, which will produce detailed
Print-out of computations intermediate to the final results.

THE COMPUTATION PROCEDURE

The program operates in four parts: I, input and initialization re-
quired before sample generation; II, simulation of individual response
vectors, optimal allocation, and regeneration of response vectors; III,
computations and output based on the v individuals in a sample, plus

"Kuhn, H. W. The Hungarian method for the assignment problem. Naval
Research Logistic Querterly, 2:1, 1955.
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initialization required for generation of a new sample; and IV, computa-
tions and output basel oun all samples generated. Reference to the flow
diagram, Figure 1, may clarify t:kls sequence of operations.

To perform operations consistert with the four parts of the main
progran, four entry points must be writien into every parameter subroutine.
To transfer control to parts I, III, and IV, the main program automatically
calls all subroutines listed on the transformation cards in order of in-
creasing size of integer names assigned to the subroutines. (buring execu-
tion of pert II, the subroutines are called in the order listed on the
transformation cards.) Dummy instructions ("returns") are written into
entrles for any of the four parts nct used by a subroutine.

INFUT OPERATIONS

Operations whick constitute Part I consist of the input of trans-
formetion matrices and associated mean vectors (box 1), input of the
vector of starting numbers to initialize random number generation (bax 2},
input of the number of individuals to be simulated and other parameters
defining characteristics of each sample (box 3), input of :ne transforma-
tion cards (box 6) and o, the number of samples to be simulated (box 7).
To make it convenient to generate 6§ different sets of samples during one
camputer run, each set being defired by different lists of transformaticn
cards, the parameter 3 is input (box 4). All transformation matrices re-
quired for the 8 sets of samples are input simultaneously under contrecl
of the first part of the program (box 1). Any of these matrices may be
*used by any of the & different problems by entering an integer which
corresponds to the order in which the given matrix was input into the
appropriate column of a transformation csrd.

The input of parameters of date required for execution of any of 4h:
parameter subroutines is represented by box 8. This input is called in
order of increasing size of the integer-named subroutines. Any additional
initialization required for subsequent operation of the subroutines is
also performed within this first entry.

SIMUIATION OPERATIONS

Part II of the program is illusirated in baxes 9-27 of the flow
diagream. In box 9, the starting vector &en’ which controls the generation

of random numbers, is set equal to the vector Input to represent the fi-st
individual of sample 1 (-A-ll in box 2). This vector automatically charges

as rendom numbers are generated for each individual (boxes 21 and 27).
Bax 16 refers to the case where the responses being generated for indi-
vidual i bhave been found unacceptable by one of the parameter sub-

routines; consequently, another vector, &en’ is generated from which a
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Compute summary statistics over v individuale
for sample s; produce required output. That is,
execute the kt subroutines associated with each
t, t = 1,2,..., 'l'l + 72, at entry III.

Compute summary statistics over o samples;
produce required output. That is, execute the kt
subroutines associated with each t, t = 1,2,..., 'rl 27

+T

at entry IV.

33

52 o ld=d+l (oo )

yes
STOP

Figure 1 (continued).
PART III - Computations and Output ( v individuals ) and

PART IV - Computations and Output ( o samples)
-7 - ’




th .
new se%t of scores representing the n’~ irdividusl can be constructed.

To insure that the saze :zet of individual responses are genera*<d tefore
and after allocatlion, rtre starting vector for individual 1 of sample s,
531, is saved for the re-initializatios shown in box 23. The s+ar<ing

vector which defines the beginning of eack new sample is aubomat:i~ally
printed out by the main program (box 10) so that simulation can be
continued from any point of unanticipated termination of productioxn.

Linear transformations and parameter subroutines specified by tke
first Tl transformation cards are performed on each individual response

vector of random normel deviates (boxes 13 and 14) until the matrix cor
sisting of ¢ performance measures for Vv individuals has been constructag.

Execution of the Tl + T2 transformation cards is under control of *tke

index t, as shown in boxes 17-19, 21, 23-25, 27. Box 15 illus<rates %=
feature of examining the qualifications of each individual every %irme the
computations specified on a transformation card are completed.

COMPUTATIONS AND OUTPUT

Parts III (box 28) and IV (box 31) represent the automatic calls o
the parameter subroutines to perform operations over the v individuals in
a sample and then over the o samples respectively. The final loop b
determines whether a new set of transformation cards will be inpui (at
box 6) to define additional samples. The new samples will be based on
the same set of parameters (v, m, p, boxes 1l-4) which defined the previous
samples, with differences occurring only as specified on the new trans-
formation cards. Note that the starting vector which begins the genera-
tion of random numbers is reset to éll (box 9), so that equivalen® sets

of individusl responses will be generated for each of the § sets of
samples.

MANUAL FOR USE OF GENERAL COMPUTER FROGRAM
FOR SIMUIATION EXPERIMENTS

INPUT FORMAT
iter 1 i J (Format- 1XA6,I4,12)

i is an integer which occupies columns 8-11 and specifies the
number of complete sets of data and parameters to be input.

To debug new subroutines, detailed print-out of individusl
score vectors may be cbtained by setting J = 1, columns 12-13;
otherwise, j = O.




TRANSFORMATION MATRICES
13, @J,0ce,tdyees (Formas 10.71,11,A1))

Beginning in column 1, a two-digit izteger ij, whizh may be
followed by a comma, is listed for every matrix ippaut. 1 =1
for thkz first matrix ipput and is increased by one for each
successive matrix; the maximum i = nma® ("nmat” is a para-
meter sa% witkrin 4he maln program to determine the total
number of “ransformation matrices to be input). If a vector
of means associsted with a given transformation is to be
input, 3 = 1; otherwls=s, 1 = 0.

a B (Format 212)
MATRIX X (Format 1X, 9A8)
Transformation Matrix (Forma’ 9F8.4)

For every 1ij listed, one card is input defining the order of
the matrix, followed by a second card containing any alpha-
numeric name for the metrix, followed by the matrix itself.
@ (columns 1-2) is the number of rows, and B (columns 3-4)
is the number of columns. Elements of the matrix are input
row by row witk tke format 9F8.L.

]

MATRIX XM (Format 1X, 9A8)

Means Following the transformation matrix associated with a given
ij, if J = 1, an additional alphanumeric card identifies the
vector of means. The means begin in the next card with '
format 9F8.4. i

Starting Vector

The Y = 2k octal digits which begin the generation of ¥y
independent sequernces of randam numbers are input on 3 cards
with format 9¢8 for the C.D.C. computer (and on U4 cards with
format 6§12 for the IBM 70942 at NBS).

& Commercial designations are given in the interest of precision in
specifying the equipment used, and do not cons}itute official
indorsement by the Army.

..9..




vnup (Format Ii,212)
v {colum:s i-4) is t=e —umber of Zrdiviiuals in %he eample.

7 (columns 5-6)is the number of indepezdent, rardcar ~crmal
deviates gererated for eack imdividual to initiaze Sue
simulation of p performance msesuras.

P (columns 7-8) is the number of job categories on which
aptimal allocation is $0 be based.

By Boeeeby (Format 1415) p
Required quotas for each of $ jobs: = Vv,

=
iter 2 = 8 (Format 1XA6,Ih)
8 specifies the number of camplete gets of parameter cards

end data which are to follow, all of which will be controlled i
by tre set of cards previously inpus. ‘

TRARSFCRMATION CARDS

LA (Format 2I2)

‘l'l cards will follow specifying transformations and sub-

routines to be performed on the vector of m normally dis~
tributed stardard scores generated for individual n at

working storage U, preceding optimal allocation. The next
1'2 cards specify the transformations and subroutines to bve

performed on the same individual response vector regensrated
at U following optimal allocation.

The post-multipligation of a response vector located at
working storage U (or V) by any transformation matrix input
('1' ), the addition of the vector of means associated with the

given transformation (&) , and the storage of the result in
working storage V (or U) can be specified on any of the

Tl + ‘l'2 transformation cards by the following codes:

2,I1=> ¥ =1 1, +M g
xBy Ixay ay X By 1xBy ~
21,1 => - T Mg

T =%
leI lxaI a x BI leI

-10 -




Froy

Different TI and l_{,I are referenced by setting I to any integer

from 1 to nmat corresponding to the order in which the trans-~
formation masrices are input. If ao vector of means bhas been
imput for T T1 M.I = 0. Muls iplica*ions are performed on only

the first a; elements of U {or V), and the result changes only
the first p; elements of V (or U), a; and By are the number of

rows and columns of T

e

I

Y scores can be relocated from one working storage area
to the other by setting I = 0. That is,

3 ~ ~
12,0 => ¥ =T
; 1xy lxy
!
21,0 => U = 7T
xy xy
Following allocation over jobs J =1, 2, » « .+, P, &
statistic, whi ch is a function of the .job J to which egach
individval is assa.gr.ed may be caomputed and stored in x
(W(k9)). That is,
10,1 = x = U T. + m
xl Ixe, W, U
I ax L 1x1
20,1 = x =7V T., + m
1xl lxcxI L3 L
ale , 1x1
where E‘ij is the j-th column of T and n&d is the j-th
element of MI If no transforma.ta.on matrix is to be used,
the j-th element of U (or v) can be relocated in x by
setting I = O:
10,0 == x = Tfj
20,0 == x = 'JJ
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RARAMETER SUBROUTINES

12,2,03,98,01

21,0,03

00,0,98,1

To perform additional kinds of computations on scores in

~ e

U, v, or x, a list of subroutines may follow the transforma-
tion codes on any of the tl + t2 transformation cards. Each

subroutine is equated to some ‘integer between 1 and 99 and is
listed in the ~rder of. required executlon. ' Beginning in
column 5 with format 5(Al, 12), each subroutine is irtroduced
by a comma, with tke following iInteger ngme occupyirg two
colums. As many as 5 sbbroutines may be referenced on'a -
given card. To illustrate, suppose the- post~multip11.ation

. Of scores in U by the second. matrix input is réquired, to be '
" Pollowed by the execution of subroutines* 3, ‘98, and 1, which ’

have been especially writter: to tperate on the resul® in

~ L]
V. The transformatior card would appear es:

) t

During simulation of scores for a given individual, a
‘reject parameter is evaluated each time the proressing de-
fined by a transformation card is campleted. Depending on
the value of this parameter, scores for the individual are
elther retained for further processing.or are treated as in-
appropriate for a given sample and elimipated. If it is-
desired to subdivide a list of subroutines so that the re-
Ject parameter will be evalusted after the execution of only
one or two, say, of the subroutines, edditional transforma-
tion cards defining the subroutine subsets are inserted, but
with columns 1, 2 and 4 set to zero. To illustrate, suppose
the ¥ scores in V are to be transferred to U, to be followed
by execution of subroutines 3, 98, and 1, written to operate
on scores in g. The reject parameter, modified by subroutines
5 end 1, say, is to be evaluated after the execution of 3 and
1. The appropriate two transformation cards would appear as:

NUMBER (F SAMPLES

iter 1 =

i (Format 1XA6,Ih4)

i1 is an integer which occupies columns 8-11 and specifies the
number of independent samples to be simulated as defined by
all previous parsmeter cards input.




1
i
»
r
1
3
v
3
\

TR AR TeATT

INPUT CALLED BY SURBOUTINES

Ko(N,Lc):

IROW(N):

The fnput oI parameisrs and data may be required for the
execution c¢f subroutizes lis<ed oa th: transformation
cards. Inmpus cslled by different subroutines is arvenged
by increasing order of ths lategers wkich name the sub-

routines.

DEFINITION OF DIMENSION STATEMENIS AS LISTED
IN THE COMPUTER PROGRAM

Matrix of fixsd-point performance esvwimates for N iadividuals
on each of If jcs. Burrerly Fehraary 1967),N = 1000 and IS = 8.

Vector cortaliring the job &, - 1,2, « « + , LC, to which
eack of N iadividuals is aessignéd.

KR1(1c), K2(Le):

Z(AREA):

ZM(T™A ) :

Storage areas for the required quctas for each of IC Jobs.
Storage area fcr ail transformation matrices, thus requiring
that

NMAT

L (NA x MA j s

mel m m

AREA 2

where the order of each matrix irput is NA (rows) x MA
(columas ), end the to*al numker of matrices input is NMAT.
Currently, AREA = {23 x 23) + (11 x 8) + (11 x 8) = 705.

Storage area for means associated with each 'transformation

>
matrix, with TMA = T MA
m=1 o

Currently, TMA = 23 + 8 + 8 = 39.

u(s)®s v(s),W(23 + 1), witk U(1) = W(1) and V(1) = W(S + 1):

& The storage area represexted here by S is represented in the descrip-
tion of the program by Y.

PR Iy 2.2

-13 -




Working ssoerags arsds ussi ros shoalaslowe a zaxizum of S
e A dxeddy Lt Loz
PUREAPIEL S0-RPR T R L

Currertiy February 13870, 8 = 4,
IISV(S), ISV{S), <8V 3):

Areas ussl fow storira Sns swartirg ve Loy of § cnsal digius
calied by :ucrout ine RAFD. .

BBB(S) (required for the ISM 7094 1:
Working storage arsa used -y subroyoos RAND.
VFOR(9) {for D) or VFOR.1Z) ifar ImM . ;

Area us=zd for l-pus of warlanlie Yormat,

IS(NTRAN), JS{NTRAN,5}, TN{NTRAN', KN/NIRAN,5'!. IIST/NSUR!:

Shorage arcas used for s«:‘“'ls: up %oz ssquencs of Yrensforma-
tions and subroutins V1o elpulating vesponsss fcr' egry
individual. NIRAY 1= +X= naxisur rnunzer of %Srawsformabion

cards wkichk can e input for a given sizulabicn experiment.
NSURB is %h2 maximum - )..b‘“ of difizrerny parameter subroutines
whick can bs listsd on tranzfo rma:ion cards for tre experimens.
Currertly, NTRAN = 8 arr.d. NSUR = 10.

NA(NMAT), MA{NMAT), NT{NMAT.:
3
Areas used for addresszing Sransfermation madrices ani
associatad vzotors of mears. Currently. ILMAT' w A

For tis most efflzient utilization of campuizr spaze, *ke
mair. program can be recompiled so that N, IC, AREA;, ™A, and
NMAT are consis%ernt with requirements for specific prciscts.
The statement "NMAT = 3," wrich is wibtiin the firsi rarh of
tbe mairn program, will also rave %o ks cha-ged. Chargss in S,
NIRAN,; and NSJB will znot resuls in appreciable saving of space.
If changes are requirsd for S, MLMI, and NSUB, additicmal
charnges must be made in statexernss of the main program.




FROGRAMMING: REGUIREMEWIS F(R VARAMETER STTEFOUTINES

Any subrousine wr:ien Lo kasdle corputatlon: #pzelfic o 2lfferent
projects must be asscoiatzd wuun an lnizger mams, ard the first sSarameter
of every subroutire must ke ".SUR". ¥ "SURROUTINE SUB 7 ‘Ls-m, ceo )",
whers J is any integer, would anr“cprla mely teglis & QU:.."UUL ir addi-
tion, the first statemsr® of ary subrousine must ke "GO TO {a, b, ¢, d),
JSUB", a, t, ¢, and 4 not all m=tessarily differsnt.

All subroutires listed or tha %ragsformation cards are autamatically
called in four different parte ¢f trxs maln prograrm. forrespording to
each part, JSUB is se% %o l £, %, or bt to permih execution of different
types of subroutine opsrabicis.

r Bafore begi-ring resporse simuliat. . for a:y saaple of v lrdividuals,
the main program sebs JSUPB = 1 and trazsfers fochrol bo tat::m—:_“ a of

each subroutine in ordsr of nnit:asicg size 2f whs integers nAaming Lre

5 subroutines. Ary initializaticz or calls feor input of data or parameters
required for subsazjuernt oparaniols must be wrikten into this "part a" of

eachk subroutine, Tf ro suot iwitlalizat*don is regulred, statemsnt a will

be a "RETURN". -

- vectors in the second part

1 During tke simulaticm cf individusl score
of the main pr-ogram, JSUB = 2; fzr eac:, 1.:.d1vid wml in every sample, con-
trol passes o stavemsnh b of eath subroutire accordirg te the order trans-
3 formations and subtroutines are 1li

5
v e traMfcrmwo*x cards. The
main functlion of subroutine ssutiows beglrning ab statement b, then, will
be to operate on scores in worklng shtorags areas ":f, V or x or to comstruct
KO, the v x p matrix of srcores used by subroutine for optimal alloca-
tion.

After all camputing 50 te performs3 on vV individuals bas Yeen com-
Pleted, the main program sests oSUB = 2, and cortrol is transferred to
statement ¢ of =ach subroutlins, agaln Iin order of increasing size of the
integers naming the subroutins. "Fart c¢" of each subroutine mus% be 4
written to perform any summary computations based on all v individuals
for the sample just campleted, and to perform ary initialization reguired _
i for generating the next sampls. If no such computaticns are required, e
r statement ¢ muet be a "RETURN". ‘

. When simulation of the to%al of 7 samples has been completed, the
main program sets JSUB = i, and control is transferred to statement 1 of

i each subroutine, again according to tks crder of the subroutine numbers.

: Any sumnary compuz,a*'ions or output basad on tke completed set of o samples

. or any initialization required tefore parameters defining a new set of o
samples dre input must be vwritten tsginning at statement d. Oltherwise,
statement 4 must be a "RETURN".




MODIFICATION OF SUBROUTINE EXSUB

The call statement for any of the parameter subroutines listed on
the transformation cards occurs in the executive subroutine. Bach time,
then, that a new subroutine is prepared for a specific proJject, "Sub~
routine EXSUB" must be recompiled.

At the time for execution of any of the subroutines listed on the
transformation cards, the main program automatically sets a parameter
"KM" within "EXSUB" to the integer name of the subroutine. Any test
which recognizes that KM equals this integer name, J, say, and is
followed by the execution of a statement calling "SUBROUTINE J”, may be
written into the executive routine. One convenient method would be to
extend the length of the computed go-to statement (currently, "GO TO
(1,2,3,4,5),kM"), making the j-th parenthesized integer equal to J such
that, when KM = J, control will be transferred to statement J, and sub-
routine J will be executed. Care must be taken to insert any new sub-
routine call statements to operate within the range of the do-logp which
terminates at sta.tement (currently labeled) 25.

All regions likel,y to e referenced by specific subroutines are in
the COMMON area for both the main program and EXSUB. Those regions most
likely to be needed as parameters in any of the subroutines are defined
as follows:

KO the vV x p matrix of fixed-point scores used by subroutine
OIT for optimal allocation.

Uand V  working storage areas beginning at 'v:v_'(l) and E(25) , respectively,
. used for the post-multiplication of an individual score vector

by a transformation matrix and possible subsequent addition of
& mean vector.

1C (equivalent to p)
a single score selected from the ¢ scores simulated for a
given individual to correspond to J, § = 1,2,...,P, the Job
to which the individual is assigned.

N the number of individuals in a given sample.

I index for the number of individuals: I = 1,2,...,N

TTER3 (equivalent to S)

the number of samples of "N" individuals to be simulated for
each set of transformation cards input.

IT3 index for the number of samples: IT3 = 1,2,...,ITER>
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