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FOREWORD 

The BESRL Work Unit, "Computerized Models for the Simulation of Policies and Oper- 
ations of the Personnel Subsystem-SIMPO-I," is conducted by the Statistical Research 
and Analysis Division. The task constitutes the initial undertaking of an operations 
research requirement described in the Army Master Study Program under the title, "A 
Simulation Model of Personnel Operations (SIMPO)" and is Project 2QD65101M711, 
"Army Operations and Intelligence Analysis," under the auspices of the Army Study 
Advisory Committee. Sub-Work Units include: a) Operational Analysis of Personnel 
Subsystems; b) Cataloging and Integration of Existing Manpower Models; c) Development 
of Measures of System Effectiveness; d) Development of Modeling Techniques; e) Design 
and Programming of SIMPO-I; f) Application and Evaluation of Computerized Models; and 
g) Problem Oriented Language for Management. 

The present Technical Research Report deals with the development and user applica* 
tion phases of a model of the career and noncareer phases of the Army personnel system. 
The Career-Noncareer Model contains many user options, requires little computer time, 
and adapts to many subsystems. The publication describes the systems simulated and 
the model logic. Instructions for model use, a listing and explanation of the logic of 
computer programs fa the model, and example applications are provided. 

£Ctf6zu*M* 
y^^s'       J. E. UHLANER, DirectojX*^ 
^^^^ Behavior and Systems 
" Research Laboratory 



SIMPO-I CAREER-NONCAREER MODEL 

BRIEF 

Requirement: 

To develop a versatile model of the short tour and sustaining base areas which can 
be used to evaluate rotation problems under a variety of policy conditions. 

Research Product: 

A specialized mass-flow model of the career and noncareer segments of the Army 
personnel system that can be used to evaluate policies on training input, reassignment, 
manning levels, or utilization of manpower. Many user options are available, computer 
running time is relatively short (about 3 minutes for a 48-month projection), and recon- 
sideration of an established data base is easy to accomplish. 

Utilization: 

The model has been used to study policies concerning the reenlistment of WACs for 
the Enlisted Personnel Directorate of the Office of Personnel Operations (OPO); to study 
sequential overseas assignments for officers for the Officer Personnel Directorate of 
OPO; to study phasedown problems for the Capabilities und Analysis Division (CAD) of 
the Office of the Deputy Chief of Staff for Personnel (ODCSPER); and to study a variety 
of problems connected with the Army Aviator System for the Executive for Army Aviation 
of OPO, CAD, the Aviation Branch of the Directorate of Individual Training of ODCSPER, 
the Deputy Undersecretary of the Army for Operations Research, and the Office of the 
Undersecretary of Defense for Systems Analysis. 
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SIMPO-I CAREER-NONCAREER MODEL 

A continuing problem of Army management is the determination of man- 
power requirements needed to maintain a balanced system.  The objective 
is not merely to fill vacancies and replace losses. Force commitments 
must be satisfied in many parts of the world, and to support these com- 
mitments a manpower base must be maintained such that the commitments 
can be met without falling back on undesirable rotation policies. An 
acceptable ratio of experienced versus inexperienced personnel must be 
maintained in combat tours. The reassignment procedure must provide for 
changes in short tour requirements. 

The difficulty of arriving at adequate estimates of manpower re- 
quirements under a wide variety of constraints--sometime8 inconsistent-- 
has led to efforts to apply available technology in developing more 
efficient methods of dealing with manpower distribution problems. An 
alternative to the "manual" procedure is to develop a computer model 
that reflects the basic assignment procedures while allowing flexibility 
in the model for varying parameters such as assignment priorities, loss 
and retention rates, training output, and short tour quotas. 

The Simulation Model of Personnel Operations Work Unit of the 
Behavior and Systems Research Laboratory has had two main approaches to 
the evaluation of alternative manpower policies: entity models and mass 
flow models. The entity models keep track of each individual or "entity" 
and his specific characteristics. His movement through the system is 
determined by matching his characteristics against system requirements. 
The mass flow models deal with groups of people having one or more 
characteristics that distinguish them from persons in other groups. 
Movement in the system is by group or parts of a group according to 
rules that govern the personnel flow. 

The mass flow models are of two kinds, general purpose and special 
purpose. The general purpose models allow greater flexibility in number 
and type of tours and in the rules governing flow of personnel. The 
price for this greatei flexibility is longer computer running time.  The 
special purpose models, while dealing with a more specific problem, are 
much more efficient in the use of computer time, either allowing faster 
turn-around time in responding to problems posed by users of the models 
or the evaluation of more alternatives. 

STATEMENT OF THE PROBLEM 

The first stage in developing a model is the analysis of the per- 
sonnel system of concern. Army personnel can be classified by such 
characteristics as type of enlistment (2-year or 5-year noncareer com- 
mitment and career status), number of overseas tours, current location 



(continental U. S. or overseas), and nuabar of aonth« in praaant tour or 
MOS. There ara policies such ss tha ■inlaua sllouabla nuabar of aonths 
and the desirable number of months in Che bass tour, the order in which 
personnel are picked for short tour asslgnmsnt, the ratio of experienced 
versus Inexperienced acong those assigned to short tour, and promotion 
rates. There sre temporary and permanent loss rates for the short tour. 

Once these basic characteristics ara determined, a decision must be 
made on which ones are to be included in the model. In the interest of 
running economy, some of the detail may have to be left out. (For 
example, it was decided not to try to distinguish between the many MOS.) 
In making such decisions, there are two things to consider: the informa- 
tion the program should produce and how long it takes to produce it. A 
specific characteristic may not be included because it hss little bearing 
on the desired output--or so little significance that the increase in 
running time incurred would be out of proportion. It may not be econom- 
ical to consider separately certain attributes of individuals when these 
attributes can be combined with others that have a common affect with 
respect to simulation results. An example of this is a miscellaneous 
loss factor for the noncareer base tour personnel, which can include 
anything from accidental death to court martial. Another attribute that 
was incorporated In a manner to effect a compromise between running time 
and simulator detail was time-in-system. For the 2- and 3-year commit- 
ment personnel, it is necessary to keep track of their time in service, 
by month, in order to know when they will reach their ETS. For the 
career personnel, a record of the time remaining before the end of their 
current term of service is less critical and therefore is not maintained. 

The model described in the present Research Report covers the career 
and noncareer elements of the personnel system and is designed as a 
vehicle for studying rotation between a combat short tour and a sustain- 
ing base. 

SYSTEM ANALYSIS 

Requirements for modeling the system are indicated by the following 
system analysis. Basically, there are two groups of persons, those in 
the base tour and those in the short tour. Each of these groups is split 
between career and noncareer personnel. The noncareer base tour is made 
up to two main subgroups, the 2-year and the J-year  commitment personnel. 
Each subgroup has personnel who have not been to a short tour and those 
who have returned from a short tour.  Both the 2-year and 5-year groups 
have a corresponding group in the short tour area. The career base tour 
group is split into 5 subgroups: those with zero, one, two, three or 
more short tours, and a permanently nondeployable subgroup. Correspond- 
ingly, the career short tour group has 4 subgroups: those on their 
first, second, third, or subsequent short tour assignment. 

2 - 



il of eh« •ft—  1» pr<*n40i  kjr imfmt  of mmt  poroo—. 1W Mm 
input mmy  ko indwcloo« or «oliatoo« or ocfcool ootpt 4tpwiiiM o« tko 
•ytmm kolof aoiolo^. Thi« layoc to cko oyotoa fooir »M «Mcoroor m»** 
•rtcoo and t« «pi it profwrtloMlly fc«ttw tho ?-yoor ami  cho ^jroor 
coatlcoMt troup«. LOOM« CO tko «yst«« foil lato «ovorol cotoforlo«. 
Tho prtMry lor* to tho ooocoroor •y«too it aoio up of thooo «ho hovo 
compltfd  tholr ooliitaooc or commitmmnt.    A port loo of thoro oloct to 
raaota In sonrico and coostltvto input to tho coroor pmrt  of tho aodol. 
Othor loss groups in tho aodol rsprosoot poraaaont coovoltlos fro« oil 
short tour groups, olscolls—ous lossos froa tho coroor systsa, and 
alscollsnoous lossos froa tho aoocoroor boss tour group. Nlacollonoous 
lossos to tho coroor systoa aro usually considorod as Including thoso 
boing proaotod to a rank abova tha ranks siaulatad la tha aodol. 

Tha novoaont or lack of novaaont botwoon groups ia spoclfisd by 
certain rulaa or policias. Soas pollclaa spocify absoluts liaitatioas 
and othars spocify dosirabla Hoitat ions which can bo rolaxod if nocoasary 
to aaat raquiroaiants. Absoluts liaitationa includa nuabar of aonths an 
individual may ba in a stabilisod bass tour. In tho caaa of porsonaol 
available for short tour, thosa with no previous short tour will bo sent 
before thoso with a previous short tour, and those with one previous 
short tout will be sent before those with two short tours. Noncareer 
personnel may not be sent to a short tour unless they have at leest 6 
months ssrvice remaining. An exaaple of e deairable—but not mandatory-- 
policy is allowing twenty-five aonths in the base tour between short 
touvs. The monthly short tour manning level is another exaaple of e 
desirable requirement that may or may not be aet. The policy thet 
specifies the mix or proportion of experienced versus Inexperienced per- 
sonnel sent to short tour may fall Into either category. At one time, 
the requirement may be specified ss an sxact percentage that cannot ba 
varied; at other times, the percentage may be allowed to vary. Input to 
the system may also bs either stipulated or allowed to fluctuate in re- 
sponse to system requirements. The upper limit on the system total may 
also be either fixed or free to fluctuate. 

In addition to policy constraints, there are various rates and per- 
centages that must be provided as input to the model: the various loss 
rates mentioned earlier, the percentage of personnel retained from the 
noncareer system for the career system, the percentage of now vereue 
experienced personnel sent to short tour, and the percentege of tempo- 
rarily and permanently nondeployables. The number of months In tho base 
tour before assignment to short tour is a fixed constraint that must be 
provided as input. 

MODEL DEVELOPMENT 

Although many other factors are Involved in a personnel system, the 
aspects described above, if properly integreted, will provide e useful 
abstraction of the Army rotation system. Additional aspects of the system 
can then be added to the model as their importance becomes spparent. 

- 5 - 



Figure 1 shows the basic concepts of the mess flow model. First, 
there are nodes and arcs. The large circles Indicate collections of 
personnel having one or more conmon attributes. These personnel are 
moved from one node to another along the arcs connecting the node*. 
This flow also occurs in the form of several nodes feeding a single node 
through a point node. If the model does not represent a closed system, 
input to the system can be provided by one or more source nodes, and 
losses from the system flow to one or more sink nodes. The arcs con- 
necting source nodes to the system flow only into the system; the arcs 
to the sink nodes flow only out of the system. 

Both arcs and nodes may be capacitated or noncapacltated. A capac- 
itated arc can be visualised as a pipe of specific diameter that allows 
a limited flow while a capacitated node is a bucket that has a limit on 
what it can hold and/or a limit on how far it can be emptied. The non- 
capacitated nodes and arcs have no limit other than those Imposed by 
connecting parts of the flow model. An example of a capacitated node 
with an upper limit is an authorised short tour manning level. The 
model is allowed to fill up to the quote but no more. A node wlti. a 
lower duration limit is a base node representing personnel with a 
minimum length of time in tour, such as 16 months. A capacitated arc 
could be a requirement that 25 percent of the total flow to short tour 
be along the arc connecting the career base node to the career short 
tour node. 

Nodes may be represented in several ways (Figure 2). The point 
node is e decision point at which flow is separated, aggregated—or 
both'-wlth the possibility of assigning limits or ratios to control the 
flow to or from each connecting arc. The simplest node where eniltles 
are stored is a pool node. All members of a group located at such a 
node have the same characteristics, such es not being deployable. The 
next type, the vector node, keeps track of another attribute, usually 
time in node. If the vector node represents e tour of duty end each 
cell represents a month, then the first cell contains personnel in the 
first month of the tour of duty, Che second cell those <n Che eecond 
month, etc., up to n-months. For each time increment  iring a Simula* 
tion (i.e., for each succeeding month that the model represents during 
a simulation), cell members are shifted one cell to Che right, up Co 
n-months representing Che end of the tour. Those shifted right from 
the nth cell are moved via the connecting ercs to a sink node, e pool 
node, or the appropriate cell of a vector or matrix node. 

The matrix node allows representation of en additional attribute 
such as total time of cosaitmsuC since entering the service. It can he 
considered aa a set of vectors where eech vector keeps track of time in 
tour end each succeeding vector represents en additional month la aervlce. 
For eech successive month, ehe personnel ere shifted to en adjacent cell, 
one cell to the right to represent added time in tour, end down one cell 
for edded time in system. 

- 4 





POINT   NOOC 

POOL  NODE      D 

VCCTOH NOOC      [ 5 

MATRIX NOOC 

1. f 

•%• tw 9mUm c«l«twlM •! pfmmml mi CIM «fMlflc flov pal« 
ir«i •# mw Is «k* «y«««»     Plfw« % «KM« iiw M4««.   for 

I   «tlk • f*fMr »f VfMr «kliaMlM, • r*c*H of 
I* •»•<•• •• Mil M lla» !• tMf I« MlMaiMi «ai «MrlB M4«« 

'•«•ir«4 i« mmwi ck»lr t«w*.    la «MICIMI. %*•*• u • VMIM 
Ut patMH»! «*• w«« aac tai • Mart i«ar, «laca in» la taar la 

I ta itaa la aracaa •« Uta palM I« tkair «4 



NiltAt  m INI1 

NJltAt Ml   Mill 

i M 6 w     o 

<>ftOA HiOMt iMftill 

$ 

I 
I 
I 
I 
I 

7 • 



In ch« CAM of c«r««r pmfonaml   In th« bam» tour, a pool nod* 
rrpr^trnt» p«r*an*ntlv nondnploynbl* pcrsooanl.     D*sir«bl- bast tour 
lancth  I« rapraaantad by a pool  call  at tha and  for thoaa who have c< 
platad a bata tour.    Tina alnca tha last raanliataant  Is not required 
for caraar parsonaal. and this attribute la tharafora not depleted. 
Howaver.  the nunbar of short tours served  Is an  Important consideration 
bevausa it has an affact on tha network flow.    Tha tour history of 
aa«re«ated  irJtvlduals  In this kind of nodal  can be shown only by having 
thoaa with • ifferent  tour histories at different nodes.    Therefore, 
several different  vector nodes are used to represent  the short tours, 
one for each group that has been in short tour a given nunbar of times 
Figure A).    In thia case, histories of having had 0, 1, 2, and 5+ toura 

are Indicated In tha base tour by 4 separata vector nodes, and histories 
of 1 through 4 tours,   including the currant tour, are shown In the short 
tour area by tha 4 vector nodes.    The other vector and matrix nodes. 
including tha net rices for both tha .''4-month and  't-r»onth noncareer 
conaitawnts and tha corresponding vectors (2A and 't months, respectively^ 
for nc    areer personnel without short tour,  are also shown. 

For simplification. Figure *■- shows these various categories as 
single nodes.   The caraar personnel are represented by four vector and 
four pool nodes in tha base tour and four vector nodes in the short 
tour, and tha two kinds of noncareer personnel  are represented by a 
combination of a vector and a matrix In tha base tour and by a matrix 
In the abort tour.    Twn source nodes and four aink nodes are also shown. 
The area shown indicate tha input flow and tha rotational  flow between 
baae and short tour nodes. 

Two sources of Input t J tha modal are indicated.    Tha primary input 
is that spaclfiad by the user aa tha authorised or axpactad procurement 
rate;  the second ia aa optlnal  source that  provides additional personnel 
needed to meat a requirement not filled by tha primary aource.   The 
inputs provide one example in which the flow is aplit proportionally at 
a point node between the two arcs which feed tha A and ■ nodes. 

Two area are shown returning from each of tha abort tour aodaa. 
One is for paraoMal completing the short  tour,  tha other for early 
retumaas or temporary caamaltlaa.    Hate that cha flaw ia tha flrat arc 
all comae from tha laac call in iba «actor, and tna flow la the eacaad 
arc rapreeemts a proportlam af cha cancanis of all calls la the «actor. 
A point node in cha arc aa^plpla« %h* caraar ahorc towr permits sate tag 
eeide e percent aga af paraaaamcly namdeplopahla paraaamal* 

•avaral erca lamd to cha fmwr eiabs, rapfeeamciag cypae «f loeeae 
to tha eyecam.   figara € ahawa ha» cha eimb maiaa era cmmnaciad to cha 
eyacam nmdas.   Tha <•?•••  laaa arcs <a«af laaaaa daa C« pcmmHiam. 
racirmnaace. etc.    la ch» »«lacmf appluacia« of cha amd«!. wbun 
aiamlacaa cha cachyic aatatara. praamciam ft-» «saiav Co liancaaamc 
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Figure 7 shows sources of input to the system. Since a percentage 
of the noncareer personnel reaching their ETS date elect to continue 
service, point nodes are inserted in all arcs feeding the ETS node. 
These point nodes select out a percentage for retentions in the career 
system. Additional point nodes in the arcs feeding the career base 
nodes select out a portion for the permanently nondeployable node. 
Retainees in short tour who have not completed the short tour go to the 
appropriate month of the career short tour to complete the tour. 
Retainees who complete their short tour by their ETS date are returned 
to the career base node. 

In the case of a policy that prescribes a stabilized base tour of 
18 months, personnel could be taken from the cells representing 19 
months or more from the beginning of the tour. The policy of sending 
to short tour those who have been in base tour the longest means, in the 
case of the career group, that those who have completed their base tour 
are taken first. Then, starting in the last cell of the tour vector, 
personnel are drawn from successive cells, moving in the direction of 
fewer months in tour until either the number of men needed is found or 
the cell representing the minimum required number of months in the base 
tour is reached (i.e., the stabilized tour length). Since personnel 
with fewer short tours are sent first, the search pattern in the career 
base tours (Figure 4) is as follows:  the first two pool nodes for com- 
pleted base tour are searched and then the first two vectors. This 
search finds people who have had 0 or 1 short tour and sends them to 
the first and second vector, respectively, on the short tour side.  If 
need for career personnel is not satisfied, then the third pool node, 
followed by the third vector, is searched for those who have had two 
previous short tours. (The vector is searched down to the minimum 
allowable base tour, if necessary.) Those persons are sent to the third 
tour vector in the short tour. The search continues until either the 
needs are met or there is no one left who is deployable. 

The pattern for the noncareer group is somewhat different. The 
noncareer vectors representing personnel who have not had a short tour 
are searched first. However, the present policy Is that noncareer per- 
sonnel may not be sent to short tour if they have f months or less Co 
serve. Therefore, the search begins In the 7th cell fro« the end and 
moves toward the beginning of the vectors. Next, the matrices are 
searched; but again the 6-months rule applies, and the search begins in 
the 7th row and column fron the bottom and right-hand edge of the matrix. 

The effect of some of these constraints is noteworthy. If a 
spends 2 months in a base tour before a 12-monCh short tour «ad returns 
to the base tour for an  -month stabilited base tour, his time in 
systsm adds up to ■? months. Since he must have at least € months re- 
maining to be reassigned to a short tour, he will ssnre only one short 
tour during hi« ''-month ceaitcment. An except ion Is the early returnee. 
I.e.. temporary casualty. It Is possible for him to «erve m \  •month 
bese tour emd •tilt have more tKaa • moathe remelelaa im  eanrlca. 
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The application of loss or retention rates to the various nodes can 
present a problem. For example, say there is an attrition rate of .5^ 
per month for the 36-tnonth noncareer short tour personnel. Of all those 
in that short tour matrix, .5^ will be removed from the matrix. This 
can be done by subtracting .5^ from each cell in the matrix.  However, 
if a given cell in the matrix had 160 men in it, then .5^ of them equals 
.8 men. Reassignment of 8/10's of a man is not only hard to visualize 
but Is also outside the capabilities of the model.  In a practical sense, 
either zero or one man has to be reassigned in the model as well as in 
the real system. The model handles this problem by proceeding to the 
next cell in the matrix, taking .5^ of It and adding it to the fraction 
from the previous cell. If the next cell had 8j>  men, then .5^ equals 
.41^. This added to the previous results gives 1.215 men. Therefore, 
one man is subtracted from this cell and .215 is carried over as a 
remainder. 

MODEL APPLICATION 

Army Aviation Personnel Applications 

The Career-Noncareer Model has been used on several personnel 
management problems dealing with Army aviators. One problem has been 
to determine how short tour requirements could be met while minimizing 
involuntary third time short tours, assuming a given short tour manning 
level requirement. An extension of this problem was to determine when 
third tours would have to begin in order to meet the need for specific 
numbers of experienced personnel to be sent to short tour during FY I970 
and I97I. 

Figure 8 depicts the appropriate constraint pattern for a given 
number of experienced personnel, A, B, C, to be sent to short tour in 
FY 70, and corresponding numbers X. (J - 1, 2, 3, representing different 

requirements) to be sent in FY 71. To determine at what point third 
tours appear, the problem was run for three sets, A, B, C for FY 70, and 
their corresponding numbers, X , Y , Z (j - 1, 2, 5) for FY 71. Since 

the proportion of experienced personnel to inexperienced personnel sent 
to short tour is a number calculated by the model, en iterative pro- 
cedure was used and the mix (percentage of experienced vs Inexperienced) 
was varied until appropriate numbers were produced. 

Another problem involved computing the minimum FY 1971 training 
output requirements, given expected manning levels for short tours and 
the policy of no third short tours. 

• 14 
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Figure 8. Third tour analysis 

Special nodal modifications not reported here have been introduced 
to amwer specific management questions.    In the normal running of the 
program, the short tour quotas are specified and the model baees calcu- 
lations on the quotas, for example,  calculation of the number of short 
tour replacements required (Column 5 of the Summary).    However,  if the 
starting point for the simulation is at some point in the past, replace« 
ments up to the time of the run are a matter of record.   With the modi- 
fication in the model,  the user can apecify the exact number of replace- 
ments up to a given month and then switch back to letting the ^uota 
determine the number of replacements. 
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Another probt«« required •veluatlon of « promoted policy of —ceur» 
«tint nonc«r««r p«r«onn«l to «Ktend ih«ir  «hort tour duty with a« «ceo»» 
p«nytnt reduction in ««rvic« coaaitaent.    One of the goml» la ■lud «a« 
to increaa« th« «hort  tour aaanint level  to \r*A without   lacreaalnc 
tr«inint input.    Th« policy poaad several question«:    1) How «any non* 
car««r personnel  would h«v« to eatend to sake a sigalfleant  Intact on 
th« nannint level?   2) Would the nunber of career personnsl t^in« on 
second tour be reduced and in what ntabetaT    •) Now would the average 
baa« tour lontth b« chaafad?   4) Since extendees would be leaving (He 
systen and not be available for retention In Che career ayscaa, «hat 
would be the impact on the career pool?    M What new retention rate 
would be required to maintain the career pool? 

To handle the problasw, the nod«! was chanted so chat exteadeea are 
noved out of th« «hort tour for one nonth before being returned for the 
extension tour.    Wh«n they are returned they are counted aa experienced 
personnel, thus easing tha pull on second tour peraonnel  fron the baae 
tour.    If a paraon cannot serve the full  extension tour because he would 
ba eligible for releaaa before conpletion of the tour, then he la not 
considered for extension.   The analysis to date has been fruitful,  and 
more work is scheduled. 

Army Phssedoam Apphcstion 

Th« Car««r«Noncara«r Modal has been used also in the study of 
policies relating to eventual phasedown in Viatne«.    In connection with 
this study,  the model was Modified to allow tha option of early releaaa 
fro« expected tens of coonitment in the caae of wen who have completed a 
specified time in the combat area.    One option provided in the model 
makes possible "in-simulation" change of policy with regard to total 
amount of required service or acceptable length of service in Vietnam. 
The effecta of Jiffarent combinations of service time constraints and 
varied schedulea for application of the constraints can be studied. 
Two data bases have been used.    Cne combination allows for tha entire 
enlisted force and tha other for a single combat division,    loth model 
sppllcations have been part of a feasibility study regarding techniques, 
spproaches, and models available for phaaedo«n planning.    Dsvelopswut of 
these applicationa has been a cooperative effort of BESRL reaearch 
scientists and members of the Long Range Requirements Branch of Director* 
ate of Procurement and Distributiou, DCS PER. 

WAC Reenhstment Apphcstion 

The Career-Noncareer Model was used to evaluate the effecta of 
allowing members of the Woman's Army Corps to choose their Continental 
United States station for a one-year period when they reenlisted for 
four years. 
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for MM IHM. UM IMC rMttliM**»!  r«i« hmt *mm 4mti 
••i-of-rirM-iM« IM« ff «M **rt $«#.    Im •• •tf*f« !• «*Mft ik» 
4«<lia» ia rMsliMaMM«, mmtemm* WM %««»»i4wr(ttt «llawiat <Wic« «I 
aam «••IPHMM •• «•!i «• —c»Mtfrtaa, •«/«■•••c* ff«r ■«■!■>■■ •••»«•• 
«Mit   '• policy «IrMtff !• «ff^tl«.    t» «i»« ■'<  »•»• ff«l«ll««lf »■f t»» 
fill  roiciic« ..i» i« in« UM: «T*««^ «rt  ik« pftmm  n«*. «'••  •««••«•' 
policy wM rotor««« ty oow «€ th« OCfftt «lolt •• « p«««Mi«l «OMC« «f 
<oM«ni I« « »yoiM M r«f frM itrm IM «\ftjc«lil«« Ik«! *•••<  ••■• «f 
llM   i.^Ml   NOi   •y«l«M. 

H«ay <oMir«i«c« am •••!— m of MAC« MM «IroMy  I« «ffMl. 
A««l|WHO«  «orOIIOM WOM  «ifffOMOC   for  OM*  ol   Ck«  ClW«« Mi«  loM   •» 

•K<>fi  loor, law loor. tmi OOMi).   MAC« «MM «M ««M  «wmat «Mil 
iMy IM« b«M lo ««nric« « fm, «M «IM« clMy IM« too» IM» • fm ♦•• 
•«l«t«t  I« ((Mir  ««lt«ta«M.     TlM «M follt f M«l« «M» ilMy «Ml«  «oc 

M OMr for « yMr «ftor roooli* 

It M« M««lkl« to  —t  mp tt* •iorttM ««(« «■« *• «««Ify UM 
C«rMr-No«c«r««r N«««l  M tlMt CM flr«C roooli«(«ooi M«1« M««II  1« •« 
lM«t  \? ooro «Mtlk« I« COHDt ft—l^tgj tlM «••«•MMM« IhM  M«ttll«C» 
•ont  oMr««M MMI« MM CMMfor i« COWt IM • looci • yoor'.    i««*o* 
«i«o«t  MMUSCMM« MT« K«r«or lo HoMlo.  «IM« i ••«. lo-oor^uo I« MC 
monitor** «ft«r «ho  iMivi««ol  p«gg«« I« coroor  •i«««*.     lo IM «IIMI«- 
UM. «««IIIOMI «IM«« oo th« «y«iM mm tmwmtm&t M IMMMIM «VM- 
•oo« MMlrwMi« «oiil  IM MMlii«i OOMDi lour foil Ml«« M<«fC«kl« 
IIMI«—« foM of ««Mlllrtcy «Mty«l«.    tioco IM «rici««l ■UrtlM—M 
«or« Mil MyoM ««y Mp«flMlM for IM MAC. IM pro«i<io« foo«iro«ooi* 
untfor IM pMpMO« flicf cowl« M ••tmti lo M «rtlM« CM c«pMilliy 
ef IM pr««Ml MAC »ytrnm. 

Till« M««l   «ppllC«llM WO«   M««Bpll«lM«   !•   IMUMIIM «lib  IM 
P1«M «M ProgroiM Offlc« «M IM feill«i«« P»rM«Ml MMCIMM« of IM 
Offlc« of NriDMil o^«r«(uo«. 

An  iMOrtMl   COMOPI   !• OMMIMr «oMI f «t I*  "**«   MIlMr MMIVO* 
•o«i« oer ro«o«rcoc «Mvl« M r«i«r«o« •• flag«. Ml iMl IM «ffMl« 
for lai«r«ciloM MIMOM IM i%» «««C M «MloM«« OM ««fMioooi« «««•. 
If MCO«««ry.  lo OACIMM IM M)MI1M.    A ■coipor  «oMio« M «ptloMl 
«y«t«a «e«l« «o««lly fl« «UM? r«Mir«*MM« m ••—*• mt «ooipMio IM 
•lK#»   •• IM ob}OCllM  tm*Um C« M «pCIM«««.     1%l« «*|MCIM f«MIIOB 
■oy M 1« IM for« oliMr of Moioiciat (M forco «ooOM lo «MI « Alooo 
cotiiiotoocy or of oMlalflot «M «MOM««« of IM «MMC    cooiiMOMy' 
iMl   c«o M MMIM by « glooo forco.    TM ««viot« io Mvcap « «Mllor 
forco «ool« «o««lly M Ml« (•* «• M««C«« MpMHy for «o«;i«a «ciA» « 
tlM« cooliotoMr.    Wkilo «ori««« I«CM|««M of M<<IM «M« MtOOM •»« 
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APPENDIX B 

DESCRIPTION OP CONFUTER PROCRAM 

A 1- Return point for additional sanplct. Read paraaatara and atart- 
ing data.  Saa appendix for liat and daacription. 

2- Print starting paraaatara and control vactor 

PRINT: Title, heading FMT (q) FORMAT (1H1, 9AB) 

PRINT:  LS, LC. LAUS, LRA. NTIME. MINTUR, LEVTNG. NINBAS. MINBSN. 

IEOUT, IPY, JUMP1, JUMK, JUMP5, JÜMP4, JUMP^. JUMP6, 

JUMFT. PORMAT flH, 12110) 

PRINT:  Rl. R2. RL0SS1. RIX)SS2. RL0SS3, RETHTl . RETNTP. RNOUSE. 

RPNDPL. RTNDPL, RNEW. RRA.  PORMAT (1H, 12110) 

PRINT: KONTRL Vactor, NTIME number of months. PORMAT f 1H. 12110) 

5- Clear out variables to taro and calculate starting Inventory 
total, NTOT. 

4- If JUMPIX), go to 5, print starting Inventory; othervide go to 
section 6. 

r)- Print starting Inventory. 

6- Set initial values to .5 so that they wil round upward when 
truncated. 

B [-    Begin monthly iterations. Return point for iterations. 

The KONTRL vector Is the last vector read in at the beginning of 
the simulation and has one cell for month. This cell may be left 
blank or filled with a number, one through seven. These numbers 
indicate a change in one of the JUMP controls or reading in a new 
set of parameters to be used beginning in the current month 
according to the following list: 

KONTRL - 7, JUMP? ■ 0, print smmary only 

- 6, JUMP? ■ 2, print monthly matrices, vectors and summary. 

■ 5, read new parameters: 

LLS, LLC, LLAUS. LLRA, MINTUR, LEVTNG, MINBAS. MINBSN, 

IEOUT, JUMP1, JUMP2, JUMP?, JUMP4, JUMP"). 

The first four variables are temporary values for new LS, LC, 
LAUS and LRA variables respectively. If the new value Is equal 
to or greater than the old value, it is substituted for the old. 
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If Kl» MW «•!«• !• IM« KkM ClM ol4.   thmm ihm •pftoptfi* mmtrlm 
!•  —llapttt   tO  tlM   ir—l   9t  ClM MW MlM Wfor«   •ukatllwdn«   11 
for tW oM.    tlM oclwr «•!••• or« Mkotlloloi 4iroccly. 

«OTTIL • 4,   rood now rot««: 

t:. t. . tLotti. um»?, »LMf, uran, tEim?. noott. 
tfWOfL.   tmOPt.   tMKW.   UA 

TbOM or« tubtttiui«d dtr«<tly. 

• 5t JBMIP " ?. tr«ta co «uthorttcttoo or achool copocttjr. 

■ 2, JUMfT • 2,  ir«in to Mlacola «y«tM Cot«l. 

• 1, JUMPP • 0, calcuUt« «ddUioMl   lopot. 

C«r«*r p«r«onn«l  coapUting IX nuobor of wiaths la tho b«M tour 
v«cCor (X) «r« «dd«d to rholr r«tp«ctlv« cooplotod-b«M«tour c«ll 
f JCLC).    All oth«r c«r««r bat« porsoonol «r« aovod up oao oooth. 

9-    P«r««n«nt c««uoltio« for coroor «ad nooc«r««r short tours sr« 
cos^utod «ad th« totsl put lato RAS(inr). 

10- Coaput« attrition to «11  b«s« tours «ad c«r««r short tour: 

RL0681 • c«r««r systsa lo«s rat« for baso tours. 

RL068? • aoBC«r««r «ystsa loss r«t« for bas« tours. 

RLOSS' ■ car««r systso loss r«t« for short tours. 

Th« attrition leas total  for c«r««r «ad none«rear group« 
tMS lato lOSS(m). 

11- Apply r«tantion r«t«s to nonc«r««r ouitricst «ad voctors, Rimri 
for nonc«r««r (A) «ad RETHT? for nonc«r««r (B).    Of thos« r«t«lnad. 
« portion 1« ««at to th« p«ru«n«ntly aoad«ploy«bl« nod« fNDPLP) 
using th« RPHDPL rata.    Ratainaas that «r« d«ploy«bl« «r« s«at to 
tho appropriata caraar vactor or nod« d«p«adiag on wh«th«r th«y 
h«v« «nough aonths  for caapl«t«d caraar b«s« tour,  «ad wh«th«r 
th«y hava had « short tour*   Th« totol auabar r«talnad fro« 
noncaraar tours la antarad  In ItlTlfT(llT). 

12>    Tha parsenna1   ravaining la tha last aonth of th« noncaraar tours 
aftar daductlag th« ratoatloa«   «r« tarainating th«4r aarvlca la 

ith KT aad «r« a«at to IET8(irr). 

IV    Updot« th« noncaraar baa« tour aatrlcoa aad vactor«. 

14-    At tha aad of noncaraar abort tours «11 thos« with ICOtfT or f«w«r 
■oaths coawitaant  r«*sining h«v« th« r«t«ntion ratas  for tha caraar 
group appllod.    Aa la «octlor 11. « ponMaaatly aoadoployablllty 
factor la appllad aad th« r«Mlalng p«r«oaa«l ar« aaat to th« 
caraar bass tour with on« previous short tour.    Fsraoaaol not 
ratalaad ara «ddad to thoM ralaatad  la aonth KT.  (IITS(irr)). 
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IV Vfdmf  ih» nonc«r««r short tours sad put the total nuabor rotum- 
m« fro« noncsroor short tour In MUCTfirr). 

16* •»turn to ih» has« tour thoaa caraar parsonaal who hava coaplstad 
thalr short tour. Add thalr total to MUCT(lfr). 

17- Updata caraar short tours. 

'. - Coaputa aarly return lossas to all short tours using 12. Put 
total ta HAS. »fr\ Return parsonaal to first aonth of appropriate 
bass tour. 

!>• Coaputa SIM of sll carsar and noncaraar parsonnal in short tour. 
Coapara this total with short tour quota for tha aonth. If nuabar 
in short tour is Isss than quota, tha difforanca equals tha NEEDS 
for that aonth and is put in IMBEDS^NT). 

r*0- Using ths RNEU percentage, compute the nuabar of psrsonnsl that 
can be Inexperienced (NOO), i.a. noncsrssr personnel. 

21- JUMP ■ 2 go to section 22,  limit  caraar personnel going to short 
tour. 

JUMPP d ? go to section 25. 

22- In this option ths turn of tha short tours is coaparad to tha 
nuabar allowed by the "l-RMBW) percentage of the short tour quota 
for the aonth. If there are already too aany experienced people 
in short tour NF.DEX? ■ 0), than experienced personnel are not 
sent. If the nuaber allowed by the quota is less than the number 
needed, then the requisitions are reduced to the level that is 
allowed. However, If the nuaber required is lees than ths allowed 
nuaber, then the requireaants stand. 

21'    JÜMP1 ■!, go to section 24, smoothed flow to short tour. 
JUMP! d I, go to section 2*). 

24- This option smooths out large increases or surges in short tour 
quotas. A bass nuabar is first calculated. This nuaber is ths 
sua of the aversgs nuaber of personnel expected to coaplete their 
ehort tour in that aonth plus the projected nuaber of losses 
using ths Rl and 12 loss rates. If the NEEDS for that aonth fall 
below 110)1 of this base nuaber, the NEEDS do not change. If the 
NEEDS ere larger, then a new base nuaber is calculated. It is the 
sua of 1) the difference between the previous month and the current 
month's short tour total, i.e. the losses, and 2) 90%  of the KNEW 
percentege of the difference in the lest month's short tour total 
and the current month's quota.  If this nuaber is equal to or 
greater than the NEEDS, the NEEDS stand. If they ere less, then 
the NEEDS ere reduced to the level of the new baae number end 
M-RNEW) percent of the losses is the number of experienced per- 
sonnel rsquirsd. Ths balance are inexperienced needs. 
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25- JUMP2>2 go to ßectlon 26, train to authorization or school capacity. 
JUMP2<2 go to section 27. 

26- If the system total for the month plus the input for the month is 
less than or equal to the maximum system allowed plus the losses 
for the month, then the NEW input is not changed. Therefore, the 
full input for the month is used. Go to section 29. 

If the sum of the system total and the input is greater, then the 
NEW input is reduced. The new computed NEW input may not be less 
than sero. Go to section 29. 

27- JUMP2>2 go to section 28, train to maintain system. 
JUMP2<2 go to section 29. 

28- Set NEW input equal to the sum of all the losses for the month. 

29- Using the RRA percentage, the NEW personnel are split between the 
noncareer (A) and (B) groups, (RRA) $ to B and fl-RRA) $ to A. 

30- Send available noncareer (A) and (B) personnel without short tour 
experience to short tour. RNOUSE ^ of each group (A and B) is de- 
layed in being assigned to short tour and remains in the base tour. 

31- JUMP4>2 go to section 32, allow MINBSN months in the base tour 
before assignment. 
JUMP4<2 go to section 33. 

32- Add MINBSN months to normal delay before assignment (LEVTNG) + 1 
to find the first available month. 

33- Send available noncareer personnel to short tour. 

34- JUMFfX) go to section 35/ minimise use of personnel for third 
short tour. 
Jl)MF7<0 go to section 36, maximise average base tour length. 

35- Set LA and LB to search career base tours with no short tour 
experience or one previous short tour. Go to section 37* 

36- Set LA and LB to search all career base tours. 

37- Return point if all career base tours were not checked on the 
first pass, i.e. JUMP7 ■ 1. 

38- Determine the number of career personnel who have completed the 
desirable base tour, after taking out that percentage of persons 
who are temporarily nondeployable. 

39- If this number is equal or less than the number of experienced 
men required, go to section 40. 
If it is more, go to section 43« 
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A^"    S«nd avnlablr carter pcrsomMl with coapl«c«d baM tour to abort 
tour. 

41-  If JUMir>\ go to Mction V. 

If JUMP? ■ n, calculate additional input. Tha raaaining inaxpari- 
ancad needs NOO) are put into tha new-input vector (NECU). 

4?- The number of personnel is split between the two noncarear tours 
and added to their respective short tours. Go to section "«P. 

41-  If JUMP' ■ r>, calculate additional input. Co to section 44. 
If JIMP^ . go to section 4'>. 

■it-  If the number available is greater than the NEEDS, go to section 4^. 

If the NEEDS is equal or greater than the number available, go to 
section 46. 

4r'- Send available career personnel with completed base tour to abort 
tour up to the limit of NEED.«. Go to section 70. 

46- Send available career personnel with completed base tour to short 
tour. 

47- Remaining NEEDS equals additional noncareer input. 

4 - Add additional input to the noncareer short tours. Go to 
section 70. 

4 - Send available career personnel /ith completed base tour to short 
tour. Experienced needs fNEDEXr1) equal zero. 

'iO- If NEEDS are < 0, go to sect'on 70. 
If NEEDS are > 0, go to section ^l. 

■jl-  If inexperienced needs are < 0, go to section 70. 

If inexperienced needs are > 0, send available career personnel 
with completed base tour to short tour, charge against inexperi- 
enced needs. 

52- If experienced nee<'3 equals NEEDS, go to section 55. 

If experienced needs do not equal NOG, add them together and go 
to section '55. 

55-  If JUMP4 - 1, go to section 64. 

If JUMP4 *t 1, go to section 54, second short tour for noncareer 
personnel. These are counted as experienced personnel. 
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4- 0»t«r«in« «llowabl« liait« of ••arch In th« f»oocar««r A) baM 
tour K! ■ nuabor of «Iti^mtt to bo •••rchod . 

^V If HI < 0, go to sect loo "»*, it it not possible to ssnd noncsrssr 
fA) psrsoonsl on to sscond «hort tour. 

If Kl > <">, mlculst« th« number of noncsrssr 'A) psrsonnsl sv«il> 
sbls for sscond short tour. 

'56- If ths svsilsbls psrsonnsl is squsl to grsstsr thsn ths sxpsri- 
snesd nssds. go  to ssction ^7. 

If ths svsilsbls psrsonnsl it Istt thsn ths nssds. go to ssction V*. 

r7- Ssnd svsilsbls noncsrssr (A) psrsonnsl to short tour up to Isvsl 
of nssds. Co to ssction 70. 

'"►•- Ssnd svsilsbls noncsrssr 'A) psrsonnsl to short tour. 

*>> Dstsmlns allowable limits of sssrch in ths noncsrssr 'B) bsss 
tour. (Ml same concspt ss ussd in M.) 

60- If Ml < 0, go to ssction 64, it  is not possible to ssnd noncsrssr 
(B) psrsonnsl to sscond short tour. 

If Ml > 0, calculate ths number of noncsrssr TB) psrsonnsl svsil- 
sbls for sscond short tour. 

61- If ths svsilsbls psrsonnsl it squsl to or grsstsr thsn ths experi- 
enced nssds, go to ssction 62. 

If ths svsilsbls psrsonnsl is Isss thsn ths nssds, go to ssction 6'. 

62- Ssnd svsilsbls noncsrssr (B) psrsonnsl to short tour up to Isvsl 
of nssds. Go to ssction 70. 

6J)'    Ssnd Svsilsbls noncsrssr (B) psrsonnsl to short tour. 

64- Bsgln stssl down in ths csrssr bsss tours, i.s. ssnd psrsonnsl who 
hsvs not completed s full bsss tour, to short tour. Determine ths 
lowsr limit to which ths tours msy be sssrehsd. 

6^- Bsginning of loop thst sssrchss csrssr tours for svsilsbls psrson- 
nsl who hsvs not completed s full bsss tour. Ths psrsonnsl with 
ths Isrgsst numbsr of months in ths bsss tour srs ssnt first. On 
successive psssss psrsonnsl with ons Isss month in ths bsss tour 
srs picksd up. This is continusd until ths nssds srs met or ths 
minimum bsss tour is rsschsd. 

66- The numbsr of csrssr psrsonnsl svsilsbls in ths month bsing 
sssrch is computsd, allowing for s psrcsntsgs thst is temporarily 
nondeployable (R ■ l.-RTNDPL). 
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ö7- If th« mifcir «vailabl« is «or« thm th» mm^trlmmfi  ■*•<•. fo to 
••ctlo« • ". 

€m-    S«nd «v«il«bi* prii—■! up to lovol of •sp«rl«ac«4 no«d« to «Hort 
tour. Co to ••ctlo« 7A. 

€ *• tond «v«il«bi« ffaimml  to short tour. If th« loop has MM 
ro«ch«d it« iMrch Halt, go  back to soctloa 6^ md pick  up p#r- 
•oonol with OIM !••• aonth la tho bM« tour, othorvi*« v ni u 
to Mctlon 70. 

7^- If «Kporloncod n*oda • 0, go to Mctlon 74. 
If «xportoncad noods # 0, go to Mctto« 71* 

71* LB Is th« p«r«a«t«r that Indlcat«« th« l««t caracr ha«« tour 
•«arch for Mndtng p«r«onn«l to short tour. 

if LB ■ 3. th«n availabl« p«rscmn*l with 0 or 1 pr«vlous «hort 
tour hav« b««n ««nt. Co to ««cilon 72. 

If LB • *. th«n porsonn«! with 0 through 2  prsvlous short tour« 
hav« b««n ««nt. Go to ««ctlon 75« 

If LB ■ 4. th«« all tour« hau« b««n ««archad. Go to ««ctlon 74. 

72- Sat LA «nd Lfe tj ' «nd go to «action 97. Avallabla par«ona«l 
with ? pr«v.ov;» short tour« ar« u«ad to aaat «hort tour naads. 

7^. Sat LA and LB to 4 and go to sactlon 57. Avallabla parsonnsl with 
1 or «or« prsvlou« «hort tour« «r« u««d to «Nat «hort tour n«ad«. 

•4- At thl« point th« NEEDS ar« •iih«r ««ro or thay cannot b« Mt. 
Th« aonthly total« ara coaputad for th« following: 

JNEED  th« total nuabar of par«onn«l actually «ant to «hort tour. 

JS2T   th« nuabar of caraar par«onnal «ant to thalr «acond «hort 
tour. 

J85T   th« nuabar of caraar par«onnal «ant to thalr third or 
■or« «hort t jur. 

IN00   th« total naw or Inaxparlancad par«onnal «ant to «hort 
tour fnoncaraar). 

XTt   avarag« ba«a tour langth. 

IRCT   nuab«r of raplacaaant« «ant with la«« than tha da«lr«bl« 
nuab«r of aonth« In b«««. 

NSTACT «qual nuabar of par«onn«l on hand la «hort tour. 

ICAI   nuabor of caraar parsonn«! In ba«a with la«« than tha 
da«lrabl« nuabar of aonth« la baaa. 

MTOTCR total nuabar of caraar parsonnal In tha systaa. 

IGRAND systsa total for tha aonth. 
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UM fcllowlat «Miiiily vvctor« mrm cooputed.    In ihm firti   four 
«•cter«,  ih» c«llt r*pr«**ni  th» MM*«« !• ih» iailc«i«d Cour. 
I.«. flr«i c«ll*-flr»i ■each In (our. 'smd c«ll>-Mcond aoacli. 
TiM ouBb«r   la ih« cell   i«  tlM mmk*r of ptK—I   1« (hftt aonih 
of ch» teur.    Ih— «r« th« tt««>in-lour v«ctors: 

NAOt        Clw —fct of nat»c«r»«r    A    pmrtmml   in ««ch «nnth of 
th« short tour. 

nooearoor (M) porsonn«!   »n short  tour. 

HMOS      aoocsrssr (A) psrsoonsl   la th« hsss tour, 

noncarssr    B' psrsoonsl   In th« has« tour. 

In th« folloutng four vactors, th« l«ntch of tha vactor ts a^ual 
to th« l«ngth of th« noncaraar covittaant.    In tha first call  Is 
tha nuabar of parsomal  In chalr flnt aunth of sarvica. sacond 
call, sacond nonth of sarvlc« .   .  . last call,  last aonth bafora 
ITS.    Thaaa ara th« ITS schadula v«ctors: 

IAUSKT noncaraar fA) EIS achadula In short tour. 

IIAMT noncaraar fl) ITt achadula In short tour. 

liUSMT noncaraar (A) ratumaa BT8 schsdul« In th« basa tour. 

IHUMT noncaraar (I) ratumaa ETS schsdul« In th« baaa tour. 

7V    If JUMP* ' ?, §o to «action 76,  print  both nonthly «atricas and 
vactors. 

If JÖHF5 •   1,   fo to saction 77.  print aonthly vactors only. 

If JUMr «0, go to saction 7-. 

76*    Print tha noncaraar   A) and ft) basa tour and short tour natricaa. 

77'    Print tha vac tor» for tha noncaraar 'A) and (§), baaa and «hort 
tours,  for ratumaa's tiaa in tour. ITS achadulas and tina in 
baaa (our for paraoanal without «hort tour asparianca.    for tha 
caraar paraonnal, print tha baaa vactors and nodas, tha short 
tour vactora, tha nanbar «he ara pamsnancly nendapleyabla.  and 
tha total nunbar of caraar parsonnal ulth c«aplatad baaa tour», 
la addition, print tha total nwSbar of actual paraonaal  in abort 
tour and tha aystan grand total. 

7^-    IM of loop for aonthly itaratian.    If thara is snethar nonth in 
tha siaulation. go to i 'aactlon 7). 

?>•    If tha dalay aftar aatarlng tha aystan bafora aaslgnaant  is saro. 
t» to aactian ft?. 

If tba dalay is «ora tbaa saro. go to aactian   » 



^-    Wh«a it   t« n*c«s»«ry Md th« optlo« !■ u»#d Co ccapMf «dditlofMl 
tnpuc  to ■••c  short  tour n«ods, this Input   is sselgnsd dlrsctljr to 
short  court.    If. howwsr.  thors hss bssn s dslsy-bsCors-sssignMsnt 

L£VTIIC> «psclflsd of K aottths,  thsn th« additional   Input thst  Is 
usod oust sntsr th« systs« « nonths ssrltsr  In ordsr  to bs svsll» 
sbls.    Thsrsfors.  th« sddttlonsl  Input    NEIW)  Is addsd to ths 
systsa trsnd totsl   vector K nonths bsfors lbs nonth In «bleb It 
was couputsd.     In this asnnsr.  In ths suMnry ths systsn-totsl 
vsctor rsflscts ths prsssnes of tbis Input during tbs x nontbs 
dslsy tins prior to ssslgnasnt.    Ths last  K nuabsr of nontbt In 
ths vsctor srs flllsd with  >*• ss s rsalndar that  th« dslsy option 
was utsd. 

1«    Pol lowing tbs rsasons glvsn In ssctlon   X",  th« calculatsd sddl- 
tlonal  Input  Is sblftad back In Its own vsctor th« nunbnr of cslls 
squat  to tbs nunbsr of aonths dslsy bsfors asslgnswnt.    Thsrsfors 
tbs SMsmry will   show th« additional  Input «ntnrlng tbs systsn st 
tbs point wbsrs  It will  b« avallabls whan It  Is nssdsd.    As In 
ssctlon   i\ ths  last  x nuabsr of nonths srs fIliad wltb   >*•. 

f2-     Print out  sunsMry titls and colusn headings. 

- *•    Print ths nontbly figuras for ths first ysar of ths slaulation. 
IPY is tbs nuabsr of aonths rsasining lbs first Fiscal  Yaar. 
which oay bs Isss than 13 aonths. 

-4-    Coaputs coluan totals for ths first ysar for spaclfic coluans 
•ss ssapls suaaary). 

>-">•     Print tbs coluan totals coaputsd In ssctlon    A  for tbs first yssr. 

-£•    Coaputs tbs nuabar of raaalnlng full yaars In slaulation. 

i*l*    Bagin tbs loop that coaputss yaarly totals and prints tbs aontbly 
and yssrly totsls for tha rsasln.ng full yaars. 

v.    Coaputs ths totals for spaclfic coluan« for ths naxt 12-aontb 
psrlod. 

Print tbs aontbly figuras for ths 1 «aonth pariod and tha yaarly 
totals.    If not  tha laat  full aonth, go back to ssctlon •" for 
tbs nsxt  !?-aontb pariod.    If last  full aonth.  go to ssctlon   »" . 

y'    Print ths raaalnlng aoath's flgurss. If thara ars any raaalnlng. 
Coluan totsls sr« not coaputnd  If not s full  ysar. 

•I-     If JIMPf  •    ,   «o to ssctlon   •?, calculata ainiaua systsa. 
If  JUMP   d    .  po to ssctlon  «4. 

« • 



'?•    CoapuC« ■inlaui lyscta (S— Appendix for Algorithn for Minimum 
Rotation iysCMi Sit«). 

0-    Print out ■inlaua nyttmm data. 

'4-    Road paraaatar card. 

«V    If it  ia a blank card, thara ia another saapla.    Go to saction 1 
to raad anothar tat of paraaatart and data carda. 

If thara it a numbar in coluant 1 through % thit wat tha latt 
tanpl«.    Go to tact ion 06 and taminata computar run. 

-t-    End of coraputar run. 
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APPENDIX C 

LIST OF SUMMARY HEADINGS 

Column headings have the  following meanings: 

Explanation 

Time period  simulated 

Requirements for Short Tour 

Number completing assignment in Short Tour 

Short Tour casualties to the Army 

Number returning to base from Short Tour before 
12 months there 

Number needed to bring ST up to requirements 

Number found by model  to sent to ST 

Inexperienced men sent to ST 

Men sent to a Short Tour with less then LC 
months in base 

Number of men being returned for second Short 
Tour 

Number of men being returned for third or 
subsequent Short Tour 

Average time in base for men in col 6 

Number actually assigned to ST 

Number in Base with less than LC months since 
returning from ST 

Number passing from noncareer system to career 

Total number in career system 

Training output programmed 

Computer generated training needed to minimize 
returnees 

Losses from system by resignation or promotion 

Losses from failure to extend commitment 

Total number In system 

Parameters and rates are printed on the page preceeding each run summary. 

Number Headins 

Month 

1 ST Quota 

2 End Tour 

3 Perm Cas 

4 ST Cas 

5 Re pi Req 

6 Repl Sent 

7 New Repl 

8 Rat - LC 

^ 2nd Tour 

10 5rd + Tour 

11 Avg BS Tr 

12 ST on Hand 

13 N Base - LC 

14 Retnt Addns 

15 Car Tot 

16 Inpt Schd 

17 Addl Inpt 

18 Attrt Loss 

1? ETS 

20 Syst Tot 
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APPENDIX D 

COMPUTER PROGRAM LISTING 

A note of explanation is in order concerning the following program 

listing. The model's program has been listed with a Variable-Reference 

Table program developed at BESRL. The first 2 Unas at the top of the 

first page indicate the card column numbers. Notice that there are 

apaces between columns 3 and 6, 6 and 7, 72 and 73« The numbers running 

down the left-hand edge indicate the number of carda from the beginning 

of the program. 

The first table at the and of the program Hats the FORTRAN state- 

ment numbers in sequence and the card number where it «as used. The 

second table lists the FORTRAN variables in alphabetical order used in 

the program. After each variable is a list of the card numbers where 

that variable was used. Comment cards (C in column 1) are Ignored by 

the listing program. 
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fku —mmm ««MAIM • MTIM •§ naM   !•*!• f-*) «•!•■ k«ai<«lly 
•k« MM lapal 4M* «IM* vllh 4ilf»r#*f   <MiMl««CI«M    I M<'tr** oMI««* 
tMl« f»!).     fW  MfM»<#t«.   ««wft   fovt   «wM««.   Mi  «jreCM  lap«<    •»• 

IIM«i IM IM  fl#M   ff«B.     TW pM—tM  «MatM llMC  MM Mi«  I«  till* 
Ml   •»• IM» MM«* fM  Ife* MMff MM     — T«H« fO).    A MflM  of 

ri#tfM r*t  t>ri^ Mf1 MMM* •*• MMll«    f  IMM  r«M. 
t*4«trv*4lM   CfeM« MM.   II «Mil   W   MH   1« M«i  fMl   I My w«r« 
«life • MMlfiC 4M« 4Mk.    MMy «#  Ife« Mr«iMI«i   MlMf m*f «lM 

fe« «SIM»*     t«M   MCM.   M««MIM  Ml««.   M«IM« fe«M   l««r   :•«§«►>      «M 
4«l«?*k«l«M*«««iaMMM.   I« MM •  fM.   Mf «fe««0« «feM »iMUllMt  « 

IfeM  t«^»(<«M   fMIM u «t^Kiiat ife« c«a««M««c««    *   «•  •»«  • 
M*«t««U«   «p«l««.     ffel«   I« 4M C« Ife«   ••€«•   «Mtof  «f  MflMl««   lfe«l 
«M ««Ml4«Mi   I«  M«cfel«t • Ml«ClM.   Ife«  omtlmntf of IM  l«l«rMl«- 
ll«MfelM —"M tW «Ml««« M»«« «I Ife« «MMB«   ••*.  Mrfe«M •• »• 
Mp«rt«M. Ife« <f Mlc Mi«r« «f Ifel« ITM «f •I«MI«I1M.    A« M «««Ml«. 
MB 7 lMM«««i ife« f«iMilM r«i« IM ife« ««M«r gr««» fM« ife« mam» 
««M«t f M 'flt»M f»T).   A« «IgH fe« «apMlctf. «life • Urt«' c«r««r 
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moGMM onions 

JUMP1  • ?, Llalts c«r«*r to p«rc*ntag* «(Miclllod 

• 1. toooth«d  flow to short  tour.    ProMot «Igorlth« ttsta 
Incroatnt   In thort tour quotas plus rsplscsasnts and,  If 
Isrgs.  fl.l  tlass avsrsg* Monthly flou) sends rsplsct- 
■snts plus   K!i of ths tncrsnsnt  tlass thn rstio of 
Insspsrlnncnd psopls allowsd. 

jiwr 

jwr 

swr* 

JUHK 

JUNPT 

th flou i. Skips thn 

\ Trsln within cspnbillty snd to annt authorisst ions 

?, Train to rnplscs lossss 

1. Uss training output schadulsd 

\ Cosyuta additional training output naadad. 

?, Conputar output lists nods natricss for nach updats of 
systa« plus output for JUMf ■ 1 and 0. 

1, Conputar output lists bordsr SUSM (vactora) for sach 
updata, plus output for JUMP* • 0. 

0, Conputar output lists auoury of cha full  sinulation 

2, Honcarnar hald back frosi short tour ••slgmsnt HINBAS 
■onths if not iaMdistaly usad following graduation 
laava 

X, Only 

othar transiant tins. 

short tour for noncaraar 

0, Noncaraar hald in raadinass for aasl 
tour; glvan s sacond ST if raquirad. 

nt to short 

1, tatumaaa and avaraga bass tour on tuasary shaat covputad 
on tha baa is of both caraar and noncaraar parsons. 

0. Caraar only 

1, Suppraas conputatlon of ntniaun systsn for givsn policy. 

0, Caraar paopla hava aqual probabllitias of short tour aftar 
two or ona pravlous ST asiignswnt. (Equal opportunity) 

1, Caraar paopla hatra incraasad probability of ST aftsr ona ST 
whan coaparad with thosa aftar two ST. (Hininisas third tours) 

KOWTtL  fl),   1 

KOWTIL 

th baing siaulatad 

'I) • 1, Chang« fro« fixad training output to allow output 
of additional  paopl« ss siaulation 

KONTtL    1) »2,  Chang« JUMP    to ? 

)4 



KONTRL (I 

KOWTRL (I 

KONTRL (1 

KONTRL (I 

KONTRL I 

■ 3» Chang« JUHPP Co ' 

■ 4, Read and print naw loaa rates 

■ J,  Raad and print n«w parameters 

- 6, JUMP5 - ? 

- 7, JUMW • 0 

Tabla P-l 

POLICY OPTIONS USED IN DEMONSTRATION RUNS 

i             Top ST Quota 
Pern 

i  Top ST Quota 
1               >,r)0 

Policy Options 

All  returnees 
given equal 
Base tours 

ISecond  time 
returnees 

favored wich 
longer time 

1    in Baa« 

All   returnees 
givan «qual 
Baa« tours 

Assignmant pool  for new avlaCor Run 1 Run 1«, Run " 

Liaidng caraar Co ona hardship 
tour In first coMsltaant.    Uaa 
assigiwenc pool.    JUMP4 ■ 1 2 16 ) 

Assign Co othar araas if not 
naadad  iasaadiataly In ST.    No 
Uaic on nuabar of ST. 
JUHP1 - 1 5 17 10 

Saooch flow Co ST. JIMP1 - 1 4 16 11 

Train Co authoritat ion if 
within training capacity. •s I) 12 

Reduca retention race starting 
in aonch 16. 6 20 15 

Increase retention rate 
starting In month 16 7 21 14 

>•> - 



T«bl« P-2 

DATA iNPirr ro» MHOKSTRATIOM tuns 

RUN I 

1.    Short tour quotas    •••  list on pat*  >>) 

?.    Training output   ' ••• Use on pag« t8) 

Ratat and paraaatars: 

Wa« 6 ■ooth« 

.008 

Pull Slaulatlon Parlod 

Idant lat  4 aoaths 

Rl .004 

full 

R? .004 

RL0681 .012 

RLOSS? .002 

RLOSS* .010 

Rcnrri .100 

Rinns ,y>o 

RNOUSE 0 

RPHOPL .020 

RTHDPL 0 

RNEW .TO 

RRA 1.000 

L8 1? 

LC 29 

LAUS ?4 

LRA ^6 

MTIME 4" 

MIKTUt e 
LEVTHC 2 

NINBAS* 1- 

lEOVT 0 

IFY 10 

15th ■ooth to and 

.004 

.006 .004 

•At tha tiat of thata runs,  tha valua for MINBAS was usad for tha 
MINBSN parssNtar. 

*€ 



Tabl« F-r   continued 

4.     Prograa option   JUMPS) 

JBMfl - 0 

2 - 1 

5 -0 

4 • 0 

■> ■ 1 

6 • 0 

7*0 

%    Control voctor ffor In-tlauloCle« chent** of r«io«,  psttmmfr». or 
JUHPf.)    1  in aooch ?% 4  la «onths 8 ami \*. 

■• Iu0 I, Mcopt JOHN • 1 

•• lua I, «xcopt  JUHN • 2 

•• lua I, «xcopt  JUMP1 • 1 

«• lua I, «xcopt: 

NAX8YS - 2?.W. aatf 600 M ■oothly laput through metkth 46; 
nwriL (??) • ) 

•• lua I, «xcopt lETWT? chontot to .20 In month 16 

at lua I, «xcopt IfTlcr? chonto« to .40 la aonth 16 

»UK II 

MJN 1X1 

RUE jy 

»JPL _Y 

RUI VI 

um vii 

KUW8 VII  to XIV    U«« quota« Iff* oa attochod «hoot.    Soao •• lua« 
I-VII othonflo« 

KUItt XV to PCI      SOM a« I to VII  «xcopt JWVJ • 1 

toi XXII  taao a« I «xcopt ITMDPL • .V 

Kim XXIII    %mmm aa I aacopt RNOUSC »Jft mi JOHN - 2 

- 07 - 



Tab I« F-2 continued 

KUW I 

Month 1 

2 

5 

4 

9 
6 

7 
8 

9 
10 

11 

12 

1? 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

25 

24 

25 

26 

27 

28 

29 

50 

Short Tour Quotas Trainlas Output 

V00 400 

•5800 400 

5000 400 

6000 400 

6100 400 

6200 400 

6500 4T0 

47^ 

1 
2 
i 

100 

521 

110 
•A 

§ 
171 

600 

I 
« 

8 600 

400 

8600 400 
at  End 

- 98 



Takt« f-r coaClMMi 

ÜEJU wwn Tm *mm 
Noath    1 9700 

? ^aoo 
• ^wo 
4 aooo 
5 6900 

6 69» 

7 69» 
e 7000 

? 7000 

10 70ÜÜ 

n 7500 

i? 7500 

i? 7500 

14 7800 

19 7600 

16 7800 

17 8500 

18 8500 

19 8500 

20 «800 

21 8800 

22 8800 

25 9500 

48 9500 

99- 
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APPBOIX G 

ALGORITHM FOR CONPITTATION OF MINIMUM ROTATION SYSTOi BIAS 

Ltt 

'a 
p 

RETNT 

\ 
NBtf 

NSTt 

LC 

LS 

D 

LBV 

noncarctr attrition r«t« 

c«re«r attrition rat« 

proportion noncaraar uaad in ST flow 

ratant Ion rata 

nuabar raturnlng to baa« fro« ST in nontha 

now trainaaa ratainad in baa« for laava or l«g-tiaw 

nuabar in abort tour at tiaa t 

duration of baaa tour 

duration of short tour 

duration of noncaraar coamitaant 

duration of poat training or lag tiaa 

nuabar of nav paopla ratainad through tha baaa tour in 
aonthly block 1 

nuabar of caraar paopla ratainad in baa« tour in aonthly 
block i 

At any tiaa t in tha lifa of a cararr-noncaraar rotational ayataa, tha 
ainiaua nuabar of paopla raquirad, N, can ba axpraaaad aa 

N - NST  ♦     E  HEW  *    £     (n ♦ c ) 
C    J-t-lBV+l J    l-t-LC+1   X   l 

uhara^ - l^pd-ij)'"1   for   (t-i) < (D-LS-LIV), or ^ - I^l-lj)1'1 #tlTW 

for (t-i)    (D-L8-L1V), and cl - tl (l-p)(l- 2) t-1 

Tha ainiaua nuabar of paopla raquirad by th« ayataa for a d«airad baaa 
tour, LC, for a givan tiaa pariod la tha aaxiaua obaanrad'aua obtainad 
froa tha abova aa t varlat froa LC to t .    With tha tchadul« of 

raturaa aa coaputad by tha caraar-noncaraar aodal, tha ainiaua ayataa 
for a givan aiaulation pariod haa baan calculated and addad to tha out* 
put of th« prograa. 

t t 
Hin ayat • Max [NST   + £      NEW     * £ (n.  -»• c  )] 

c      Jt-L«?-«    J it-LC+l      *        l 

aa t varias froa LC to t „. 
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Amuoit H 

LS 

LL 

LAUS 

LRA 

NTIME 

MINTUK 

LCVTNG 

MINBAS 

HINBSN 

I BOUT 

TFY 

JUMF1 

JUMP? 

JUMP' 

JUMP4 

JUMP^ 

JUMP6 

swr 

92 

RLOSS1 

RLOSS? 

RLOSS' 

RETim 

Rmfr? 

RNOUSE 

RPNDPL 

RTNDPL 

RNEW 

RRA 

PARAXCTER   RCFERDICE TABLE 

Duration of th« short   tour 

Duration of th* bat« tour 

Duration of tha ooncar*«r    A) cowitaant 

Duration of tha noocar««r  f t) coMiltaant 

Nuabar of awntha iiaulac«d    aaxiauB of ?20) 

Dalay aftar antaring syataa bafora aaalgwant 

Dalay aftar antaring ayataa bafora aaalgnaant 

Miniwja baaa tour for caraar «an 

Minimum accaptabla baaa  tour for naw paopla 

Allowable tarn for aarly ralaasa for noncaraar 
abort  tour 

Number of month« bafora and of first  yaar 

Lialts on short tour raplaeaawnts 

Training and  input to ayacaa 

Print control 

Noncaraar short  tours 

Peraonnal   includad In auanary calculacton 

Minimum  system 

Maxlmite basa tour length  vs. alnisilia  *rd sMrt   to/irs 

Combat tour paraanaat   loaa rata 'EIA) 

Combat  tour temporary loaa rata 'aarly ratumaaa) 

Career system loss rata  for baaa toura 

Noncaraar system loss  rate 

Career system loss rata  for abort  toura 

Ratantion rata aftar noncaraar 'A) coassltaant 

Ratantlon rata aftar noncaraar '•) coavttnant 

latin« 

Rata of assignaant of naw tralnaaa to araaa othar thaa short 
tour; a tour of MINBSN la simulated for these paopla 

Rata of permanent nondaployabll ity 

Rata of taaporary nondaployabll ity 

Maximum allowable proportion of naw m»n  aaat to short tour 

Rata of asslgmant of now paopla to noncaraar 1) tours, tha 
balance Is ass lined to noncaraar A 

1^ 
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A« «atli«f faM«««lia« ft—Mtl ••a««»«« 9*9—% U«) WMIlrt a« •*• 
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