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FOREWORD

This research and development was conducted in response to Navy Decision Co.-
ordinating Paper , Personnel Supply Systems (NDCP-Z0l07-PN) under subproject PN.12,
Of ficer Management Systems, and the sponsorship of the Deputy Chief of Naval
Operations (OP-Ol). The objective of the subproject is to develop a set of user-oriented,
computer-based models and techniques to assist in the development of a Navy officer
for ce tha t meets its m anpower requirements. The work described here was also partially
funded under ZF5)-521-OOI-O 1O, Manpower Management Decision Technology, Work Unit
03.0 !, Personnel Modeling Techniques. This report describes the development of the
Accession Into Designators (AIDS) Model, a new technique for planning officer accessions.
The AIDS model has been adopted by OP- 130, the Officer Program Implementation Branch
of DCNO(MP&T), for accession planning and policy analysis.

DONALD F. PARKER
Commanding Off i cer

[~1

r —
~~ ‘j ’ - 

~‘ T.iiiI1
r~13t ~~~~~~~~ ~~~~~

II 

~~ 
- ~~~~~~~~~ ~~~~~~ _ _ _ _



~1’

SUMMARY

Problem and Back~round

New planning techniques are needed for determining the number of officers the Navy
should commission in its occupational specialty areas to meet subsequent demands for
experienced officers. These techniques should consider capabilities of commissioning
sources and the characteristics of the officers they produce. Existing planning methods
have not prevented the development of “choke points” in several occupational specialty
area career paths. At those choke points, the demand for experienced officers exceeds
the available inventory for critical assignments such as the department head tour.
Concern over choke points and a need to integrate and extend currently separate planning
f or a number of specialty areas have identified a requirement for new planning
techniques.

~~~proach

computer-based multiperiod goal programming model was developed to determine
the number of officers that should be produced from each commissioning for each
occupational specialty area. This model, which has been named the •Accession Into
DesignatorsP (AIDS) model, considers practical and policy constraints on the operation of
each commissioning source and the distribution of officers from each source to each
specialty area. It uses observed continuation behavior that differs by source and specialty
area in determining an accession plan that meets requirements in each specialty as closely
as possible f~r the early portion of the typical career path, up through the department
head level.

)
ResuJ~ts - - 

“ I

he AIDS model has been evaluated with several versions of an Unrestricted Line
(URL) accession planning problem. This problem concentrated on meeting choke point
requirements for the submarine community. The AIDS model identified effects of
tradeoffs among requirements at different points along the career path, tradeoffs among
requirements in different specialty areas, and the differences among commissioning
sources. -a--—

Conclusion~~~)
‘— -

~~ ‘ The AIDS model is effective f or accession planning and policy analysis purposes as a
supplement to current planning procedures, and has been adopted for use by the Officer
Program Implementation Branch (OP-130) of DCNO(MP&T).,~ Further ,extensions of the
model and its uses should be investigated, including the incor~pration ~f 100~/ 1050 billet
requirements into the AIDS model. If the model is/to be signif~~antly/expanded, nonlinear
network and other’computational formulations of t~te model shot~d be- considered.

Recommendation \
It is recommended that the model be used annually for accession planning and as

needed for policy analysis.

t. p 1~~ .ED1NG PJ.G~ hLAZ~C
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INTRODUCTION

The Navy licks e f t e  t i ve  techniques for determining overall officer accession
requirements based upon occupationa l specialty area and all-Navy needs. Such techniques
should specif y the num ber of o f f icers  that each comnmissioning source should produce and
how of f ic e rs produced by these sources should be distributed among occupational
specialties.

Back ground

The U.S. Navy operates a number of commissioning programs to meet its officer
m anpower requirements. Off icers produced by these program s enter a variety of
occupational specia lty areas , which are identified by numeric designators. The U.S. Naval
~cade mny (USNA) and the Naval Reserve Tra ining Corps (NROTC) programs supply
of ficers for a wide range of specialty areas, whi le other sources , such as the Naval Flight
Officer Candidate (NFOC) program , supply a single specialty area. It has been observed
that career continuat ion behavior differs according to an officer ’s comm issioning source
and specialty (Goudreau, 1977). Thus , the choices of which commissioning programs to
use and how to distribute officers fro m these programs to occupational specialties have a
mnajor influence on t he Navy ’s abi lity to meet future requirements for experienced
officers. Commissioning programs also difier in other ways that are important for 4planning purposes , such as cost , capacity, and length of training.

Related occupational specialty areas are grouped into planning communities, such as
surface warf a re , aviation, and the supply corps. Each community is represented by a
community career planner whose duties include developing an accession plan for the
com m unity. Such plans indicate the number of new officers (i.e., access ions) required
eac h year to meet the community ’s current and future manpower requirements. Often
these plans are based on the need to meet requirements at a “choke point” in the
community career path. At these choke points, requirements exceed projected inven-
tories for a critica l type of assignment (e.g., the department head tour). Individual
community accession plans are developed separately, without explicit consideration of
total Navy constraints. The individual plans are then brought together by an overall
accession planner , through a negotiation process , to produce an acceptable all-Navy
officer accession plan.

Navy planners have identified a need I or new officer accession planning capabi lities
that will combine a more detailed consideration of community manpower requirements
with exp licit consideration of all-Navy constraints , over a multiyear planning horizon.
The inclusion of requirements at a number of points along the career path in each
community, up through traditional choke points, along with identification of the commis-
sioning sources of the officers accessed, would allow communities to meet their
manpower needs more accuratel y. The combination of community and all-Navy planning
considerations within a single technique would assist the negotiation process by allowing
ident ficat ion of feasible plans and analysis of tradeoffs between such plans.

Objective

The purpose of this report is to describe a computer-based, mat hematical model
developed to meet the Navy’s of f i cer accession planning needs. The model will not
eliminate the existing planning process , but w ill allow a quantitative assessment of the
allocation of commissioning resources among communities. This new capability will
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substantially improve the overall ti m ing and quality of the Navy ’s off icer accession plan.
The model has been labelled the “Accession Into I)esignators” (AIDS) model.

~
•1i
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APPROACH

The \ • s i ~ ’ r s  Into Designators (A II)S) model has been developed to provide the
Ott  n em Prog ramu liiipleinentat ion l~manch (OP— 130) ctl the DNCO(MPT) with a comprehen—
s ise o t t  ue  ac~ 

( ssio iI planning technique. Fle AI DS model describes an officer by three
attr ibutes:  ( I)  onhinunit s • (2) coinmnissioning source , and (3) relative experience described
hs the s eam of t o r i  iii iss ioried o f t  ice m se r s  n e  current Iv being served (\‘C S).

~~t t i t em on board at t rie beginning of the planning period and those brought on board
as -c e s s i o n s  in the current or later time periods are projected forward using estimated
continuation r ..ites . Late ral I lo~ s amon g com mum u t ies , such as those between the aviation
and the sni t .~~e comnniuni ties , are riot exp lit i t  h included, but are implicitly represented by
a llow imig contmnuat mo m i ra t es  to e’.t eed 1.0 in the ‘‘gaining” comniunit y.

Requi remi ments for o t t  n ers iii each co rn iii units are stated in terms of the number
neede d at (lit ’ erent e~ per tom e les els. The AIDS miiodel uses ex perience level (EX P)

~ttegoi tes del m e d bs groupings of ‘
~ ‘~ ‘ 5 cells to quantify exper me nco. Requirements are

determ iiined by the number of aut horized positions (billets) and the experience level
net ess ars for these billets. The timing and length of duty tours in these billets
determines a career pat tern in each ommimim un i t v .  The A IDS user can define different EXP
ta t e g om r es  to accoi ri mmio date dill t ’ re mm t areem pat teri ms wi th in the same community and
between ommi m nun i t ies. ~ here experience requirements can be specified at the Y C S  level ,
EX P categories may comr - it mde ~s it h ~ ~~ but this s ituat ion will not generally occur.

The \ lDS model does not conside r an o t t  i er ’s grade. The choke point problems that
mirot is ated develop imie r it of this m ode! are better described in terms of experience level
t han grade , as an of f icer wil l  reriiain in the same grade for several tours. Since most 1!RL
~m t f i t Or s f o l l t y ~. a com mmumon pr o lmm o t ion  path through their ear ly career , we may use YC S as a
surrogate for gr ade. -\ grade distinction could be added to the AIDS model later to
account for of f icers not promoted in due course.

This imiodel does not thst inguish between regular officers and reserve officers on I -

act ive duty. Separate regular and reserse categories could be added later if required for
planning purposes.

Mod~~~Formu~~t ion

The A u T h  model is a mnultiperiod goal prograrlmmning model (Charnes ~ Cooper , 1977)
w i th  the following variables:

~ ~~~ 
Onboam d inventory of off icers in community

I 
i , from source j ,  with ‘i ’CS k, at the beginning
of time period t.

‘ U) E .-\ ccessions to community i from source inii t ime period t.

g,~11
(t )  E Shor t ta ll from requirement for EX P m in

community i in time period t (negative goal
deviation).

g~11
(t ) Surp lus over requirement for EXP rn in coin—

niunity i in time period t (positive goal dev ia—
t ion).

3
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g (t) Shortfa ll from total off i cer inventor y limit in
time period t.

Note that i refers to comnum um mity; j ,  to comnrnissmo ning source; k, to YCS; m, to EXP
category; and t , to time period.

These variables are constrained in the fol lowing ways. Som e officer inventories
depend only upon beginning inventories:

yi,k(t) S~ (k—t) I~ 1
(k-t) for 2 < t 1< . ( 1)

Here 111
(k-t) is the init ial onboard inventory of off icers in community i , from source j ,

wi th  (k-t) YC S. S1
t
1
(k_ t ) is the “surviva l rate” for officers in comm unity i, from source j ,

who begin with (k-t) YCS , for t ti m e periods. St (k_t) could be calculated, for examp le, by

dividing the number of officers w ith k YCS by the number of officers with (k-t) YCS , t
time periods before. Note that Y 1~k

(t )  is completely determined within the model by

initial data and coefficients , for t between 2 and k.

All other off ice r inventories depend upon subsequent accessions chosen by the model:

Y~Ik
(t ) ~~(O)x~ (t~k) for t > 1<. (2)

Here S~
(O) is the continuation rate for officers brought in at the entry level , for k t ine

periods.

The re lationship between office r inventories and requirements (goals) for each
cormimuntty and experience level is given by:

u ( m n)

~ ij k U) + g~~ (t) — g~~(t) G 11~(t). (3)
•~~~— ~ i ’ m )

Here the G
11~1(t) are inventory or desired onboard goals for community i, EXP in, and time

period t. These are our principal goal constraints. The summation index limits J, ~.(,mn~l
and u ( m) will be defined later.

There m a y  also be a limit on the total officer inventory, E(t) in each time period:

1 3 K

~ ~ k~~ ~ g (t) E(t). (4)

I I j~~I k~ l

Here g (t) may also be thought of as a goal variable when attempting to attain the limit ,
E(t).

The total officer inventory may also be constrained by a budgetary limit , R(t):

I ~1 K
E bI . t <

(t)y . .k (t) < R(t). (5)
i 1 :1 k~ t

4
I— -—-- 

p
I~_ :-mr--—- ____________ ~~~~~~~~ ~~~~~ r ~~~~~~~~



-- -— —- -- ~~ ----~~~~~~~~~~ 
—

I ~~ e b I r e f e r s  t o  t I l e  0 I~~t ted budgetar obligations resu lt irig t rom i i having an off icer

or r im i r u i l i t S  m , t i  on sour e h ~ it h i  \ CS k in the inventor in time period t; for exa m ple,
of f ic e r  pas ali t al1o~ aIm ~ es.

T here are a m i t  in I bie r o or is t r a tn t s that  Ii i it t lie ~ a officer accessions t a il be
01 ~~ i t iii 11  o ; ~~~~~ ~~~~~~ soar ~‘s arid dis r bti ted to conmmim umi i ties. These constra ints are

re presented ‘t lo~ . F i rs t .  t i~m - t o t a l it ess to r i s  in e.u h t iiiie period t i n s  be l imrr i t e d  bs sonic
ii a ~ ii s i r  ~ a it Jr . ‘(t I:

I 1 1 :
S (~ 1 i’ ~ . .1

I IH  
— 

4

\e”.t , t H e r e  m mr a s  )r a n .t\ i r riu mm s a;ntt it s brui t , ~~ ~t ) , on the number of at essior is  that -

~e at eptt ’tl Hs eac h oi m li ill i rri ts iii eat 1 tune per nd:

~ f t )  ~- I- ’ .
ii -

~

An c~ ainp le ot s~ n h a limit ~~o i i t t t  be training t apat i t s  in the avia’ ion ~o r r i r r r u r i i t s  . -
~~

Lit cOt I 111 Iss lOr i  t r ig soul c ~s ill usima u s  ins e upper and lo~ cr  acceptable operating
limits , P U) and ~~ ( t ) . in eac h t mule period:

Ht) Y 
~

u )  .

1 - or example. the I . s . Nas -t -\ t ade i r is  night on ts be al lowed 10 produce between 700 and
1 u~~ fl ne~ of f icers  each sear .

I ::a lls . t h e r e  rr ia s be tipper arid lower bOl i fris , P (t )  and t~i ( t ) ,  oil the acceptable

t l i st r  ibm it iO n of e~s Is t o t  nit issio r iet l  nit sce rs  from ir each source to each coriiiiiunitv:

~ l’ t~~\ .

-\s an exa mim ple , there a me polics h u n t s  on the mtiax inm ui ii number ot Ot ’ S graduates ss ho are
al lo~ ed to enter the aviation t -oni m mlls r i  it v .

The at ess inmi plan pro~tuce d bs the ;uiodel should not have radical f luctu ati omrs in the
operating lesel s of the sources or the total accessions into any of the comnmnunities from
period to period. For this reason , the m odel uses “smoothing” constraints to limmi such
period to period fluctuations ,

1 1

11 s ( t)  . 
~ ~. 

( t + I )  ~ Y s ~~ , ~l 
))

~ I 
q — I

ot at csSions into each t ornrnun it’ , , i , and

I I I

~~~~~~ V s ( t )  ‘~ s (td) ~- S ~ ~ (r 1 , ( L i )

-  ~A~L ~~~~~ 
. I:! ~ 

~~~~~~~~~ 
i:1 ~
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~t t 1 i t’ ‘ i s c u s t s  Irons  eat f t  soiir e, ;. Here IL , . y, .t im i f  c at iSt i s,~1ei te l l  t omi star its , s~ t s i  I s

are proportions ~t t  lan ge t)et~~eeii t im e per s ids (0 . 1 , 0 i • - I . 
— 

I, 6 > II .

The rem mma im m im i g  t niids t c~ i imimposed Lr~ the r miodel is t hat the variables are mmoi l ilegat iv’

~ U) , ~~~(t )  ~~~~ 
( . 1  

- 
‘

The obie t i~~ funct ion for t He  -\lDS model is g i s e

-r -

\~i m u I u m t s / e  I .~ (t )g ’ U) 
~. ( t ) m ~ 

( t ) )
irn mi m i  im n ~r m u

I.

r
i~ ( t ) ~~ (t )  . ( 13 )

t I

at  is , the mmn od e l se eks ami of f i ce r  at t O S s i O i i  amid dis U mbution plan that mn iniru i i .~es t ~~
st i ll I i  tHe t~et ~ h t t d  des at t o uss t mor r i  o f f  it er im ive r i t o rs  goals over t u n e, subject to the
above 1 r s s t r a i u i t s  ( 1 — I 2) .

ftc I o l i s t a n s t s  and toc t I i c i e r it s i t roduced in the disk usssn rs of the 1 0115 t rnints are
su mu m mua rized below:

I (k) I r o ~i t 1 oriboard inventor~ of o f f i c e r s  in corn—
I) 

mnu ni t s  i, fr om source . s~ ith k Y C S.

s~ (k) St irs s-al rate for t tune periods to m of f icers
in comniii unit~ i, f r o r r s  source j ,  w it h initial
\ CS

Ir is ct i:o r goal to r off icers in community
for experit ’rlt e level m, in t irr ie per mod I.

E( t)  E I. pp~ r t u tu t on total o f t  j ee r  inventors in
period t.

RU) I: l~tsd get li.nit for o f l s ~ ‘- r pay and alIos~arw es .
por.1sd t.

b • k (t )  Cost ot nay ami d allowances fo r au o t t  se er i i

t omr - m n u im s t .  i, f ro m source j, w it h \ 5 L, in
t ime period t.

(r n) I n\~ci Im im i t  for \ C S  in experience Icseh m
for community i.

u
~

( mn ) p ier tin it for IC S in experience lose 1 mu
for t o r u i s r s u r u r t s  u.

— - - . ,  -~ _ =-~~~~ 
LiIIrII1I I~
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P(t) Upper lim it on the total num ber of officers
that may be commissioned in time period t.

P U) Maxim um number of officers that can be
comm issioned from source j in time period t.

Q.(t) Minimnurn number of officers that can be
com m issioned from source j in time period t.

E Maxim um number of newly commissioned of-
ficers that can be accommodated in com-
munity i, in time t.

P (t) Maximum allowable number of officers corn-
p IJ missioned from source j to be assigned to

community i, for t ime period t.

Q
~
.(t) Minimnum allowable number of officers corn-

missioned from source j to be assigned to
community i, for t ime period t.

w~ U) Wei ght (penalty) given to positive deviation
im fro m officer inventory goal for community i,

experience level m, time period t.

WTm(t) Wei ght (pena l t y)  given to negative deviation
from officer inventory goal f or community i,
experience level m, time period t.

w U)  We ight (penalty) given to negative deviation
from total officer inventory limit , time
period t.

E Number of communities in model.

3 Number of commissioning sources in model.

K Maximum length of service in model.

M Number of experience levels in model.

Computational Considerat ion

Current applications of the AIDS model require the solution of linear programming
(LP) problems of approximately 500 constraints and 1500 variables. This size reflects an
eff icient formulation of the model that differs in some details from the previous
description. The inventories given by expression (1) are calculated as constants outside of
the actual LP model generated for the problem. These values are used as data for the LP
model in expressions (3), (4), and ( 5). The other inventories do not appear explicitly, but
are replaced by the substitution of expression (2) in (3), (4), and (5). The upper and lower
bounds on each accession variable, stated by expression (9), do not appear explicitly, but
are taken into account through the “bounds” feature of available LP codes. The upper and
lower bounds of expression (8) are represented by equality constraints with bounded slack
variables, but could have been easily represented using the “ranges” feature of LP codes.

- -  ~~m- TT~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “-~~~ - 
-_ _ _ _ _ _ _ _ _ _ _ _
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l’ro hle mis t i t  t he size (list ussed above am c om iv em s ie mn t Is sol ~ t~t t  w i t  Ii st .j ustl , i m ~I L I’
sot tware  pni kagt’s . ~ouino apl)Iicat ions of the rmnod el rua~ in%’ o lv~’ sm ib st .im u t ma ll s larger I. t~
proble ms—— for e xn rnp le, I I lose inc I udim ug m o m  e ‘or m ml i i  nit i t  ies than t iirren I Is I)Ialiiwd, e x to m ud—
umu g t he port ion of an of f icer ’s ta reem considered beyond f lit ’ I irst 10 y(’ .im s , or m i  lutlung
grade ‘or regular/reserve (list im it ti omi s. It us necessary to consider alternate solution
.ipproa lies for t hese larger s t a  It ’ aPI)1 men t ions to rot nim i iou venicit t ‘or , in sortie ases , ( ‘Vt’ i i

(‘.j sih te (0111 j)tI t .utut)ui .

I xp res si oums (6), ( 7 ) ,  (S), an rd (9) considered toget hem show a t ~up.ui i hi teil mmcl s~ t m k
mumo del structure ,t i mtl runn y also be considered .j s a capat i tated disit ibut ion (om tm.uts pom In-

to rn ) umiode l (m~ 
- harmit’s ~% K l i rigunami , 1970). l’he mmn odel r unn y t hemi he t bough t of as a si ’ t ill

tap~u i hi ted ~I sir ihiut ion prob ler mus , l i n k e d  to get hem t~ goal i t t r is  t ra in  t s am id sm uloot hu n g
onstr a nt is . the goa l constraints (3 )  am id (4) amid the s im uoothim tg t ouis tra uuu ts ( 10) am id ( I I )

i i ray be ri’plact’d t)5 a cli It ert’uit o bj ec t ive  I uuuct ion &‘xp m t ’SS I ’on i  t t i aut ( I 3). the n e w  ob jet f u s e
tun t momn wou ld be a nonlinear co nvex (perhaps quadmadut ) function of the goal deviations
ami d the d m 1  t o m enmt os between t h e  ii t ess iomi tota ls m i  .ud jnt cut t i m m u e periods. the m ses ~
or m m mtuln t m o l t would represen t as s at to rmia to , but miut u demt t it .uI, appr oat h to t he problem m n

addressed h5 the umu od t ’ I——r ed ucu m ug deviations I ro m ut im iv e r t to r v  goals amid umm a imu t a mu uu m ug low
v a r i a t m o m u  in accessions over tune. The nonlinear apacmtated muetwork tor uui ulatu om i of the
mmio de l lii si sissetl above could be solved by a miuiitber of possible solut iou approaches. ihte
mit’ I work for im mu l a lion n u n  sr ul)st au n t m l  lv reduce coumn putat ion of for t b~ a llow imig s ise of y en
off ii me m i t large—scale network codes (G lover , Karmucy , t’c K lm ngm usamt , 197 3),

Amiother possible commi put atio tia l mi ri prove mine m u t without recourse to a mi oui ltuica m objo t -

t s t ’ I h u t  t lout is t lie tust ’ of elf m ci omu t codes beimig developed It ) solve L l~ pi oble m im s wit Ii
shu l)s( ant m l  mv’two r L stm uc ture. i~ut tht ’r in’~ esi sgn~ non of these alternate sot n u t  ion
tec huttqmit ’s s~ II be n eeded if the existing applications of the model are sugu t i f it nuit Is
t’~ j t.t ii~It’tI .
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API’t IcArIoN

line t ’\si umm I’ l Ii ’ ~Ies~ m ibt ’tl (t m ’ loss ti t i m si m ,tii - -’ .u i s  m u  al m use i t t  f ine \Ii ’~’i un tittle l. In n t it u s
i’xaumi pl e, flit’ ~topsilnf loin t o m nsmi tereil us I uu um m t i i t  Ii ’ i t t  f s i i ’ m “ , t f  liii ’ I ‘ m it i ’ s t u  ii t ed I mute (I l I~ I

~~
au f a t e  ‘ ounsuuiuln ;t um ’ s l isted i i i  i .thlt - I. these o m mmnmimi n u  f mes osum j n l  ise itS em (

~0 I’(’’ m cmii of
t he Na~ s

’s of t  Ii em s amid . u m m ’ ‘of t o ut gu it s ultoti toget Inci I em pla m im mi m ig put poses. the m o m ut m um is
si om im m i g se ssn es mns e il  .m ’ t t ’ m m m m t  I t ti u n m’ai Is all I RI of t  it i — n .iund a r e  gis cmi umi 1 .mhli ’ .‘.‘

* lime Iii st 10 s e . u n  s ot i ’ nuimumss s ui t Iui ’~h scm ~~ e ~m n s ’ m u  liided si n Hu m’. m’ x . ui m upl i ’ , ‘.in i c t i n t s  Im~~u to il
~t S i’ m s susi ~st ot ( lie m Iuttkt’ pi m uiu t s t iu,ut t ies ‘lc’p mum I RI ssat f a t e t o m m m m u m i m m n u t s  pla m nuuumi g. It

sttom nlif .ilso hi’ meted that  ti me budget am ~ ousi c a u m ul ‘. ‘t) ari d to t a l  sims eu nf i t u s it nus tu  . mu m uls  (4)
were utot uset l u m n  thi s es .mm mn p le . I\mm d getam v amid tot al m y  e m iti tu i ’ls seijsu c ’sui es nit , of

em um sr. I ’m’ aI~ tu la tod f t  i ’ n m m m esults of the m un otl el.

I .slule h
I

I )esug m ua tt ’ r  s anti \~ ai t , nm e i ’ m n m u l n m u u n u t  ii ’’.

I ~m ’ ’ .i i~It. i  tot I ~~‘s. r upt uo uu am fa t  e ‘omumitmimnu t s
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~ au fa r e qm uabt it at s e mi

I I ~
‘ \ Smib um n am inc st mm I am e oI ls .  i’m Sm i li u m nat mutt ’

I I  ‘ \ i~~f t  ii (’t i u t tr auuum m i g fom s sm b n nunm im m e

j war  I .ii e qu ni  i f  ii . it ion
I I \ A v ia tm o m u o f t  nce u (pilot ) I’milot
I ~~\ m~ t f i’d  mit f l ig ht U ~m smunmug
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~t,) l( ’ .) N,ms a t h~ ese m vi’ s~ f 1 m m cm Yr .m uuu um mg em

m is t  Ii , mi t (uteri - st itotar slump ) j ut egi , mnm m

- S ‘m t lii ci Catutl mdate Si ho’ol

Ni ‘~t I’ r’4.ns.n I I nnlu s tetl St m e r m t m t r .  l ihi m i .i t itiut

1~( itgi . im ur ’1

.\m S~ \s ma t iom s ~t t ii i ’t t amtdi tla Ii ’ I’, ogt .m m n
(~ui lot sI

NI t ’~ Nasa l H igiut ‘m t f it t’t . ‘amudida t o  jut egm aiim

(muon— pilots)

\ s  n.m (ion R eseu se  i, )f Iii em aru dida te
jlm ml~~t .i nm m

‘m t~ i ’ iut g phased em i f .  Se~ di’., s iss i e s m out page I I.

t h e  mmiedel m imi m si age at ‘s~ ui t mn ’. to n II) ca m s to .ms se ’ .s their i m u m j m at t elm m ei t muil m ’ mnnm ’ m u t
t i l led l ’s et I i i  o l s  ss m i i i  10 \ is ’S . t hus , ( lie ox a mum pli ’ mus e s a LU ~oat p L .m m umuuuu g item m. ’euu f o
am i eumut lot liii ’ . .ngiung prom o’ .’ .. It rs also mte ~ essnr s to i tt i tsnih ’ i  of to m 1’. ot p1 e1tosed
am • es su t i r t s lw’m omtd t lut’ nou t t im mal pI.uni ni mmg lioru.’ ’o mt to as t’ iti muiud esmu-ab te e~ i t m  ‘onmi r’. .’

“ m ’ s i’m ,mI approai hi’’. to I l t is  1rt ihk’nmm ss em o tu ted m m suutg lu~’ m i .‘o m u ‘‘ j tm t s t i n t  c ’ m i t s is In mimi  or
t’~ .~i u mp Ir . ‘.jtr’ nt v mnug art ur t seii t et s for aim addut iotm.ii t m m mtc pot-tot 1 that is i’u ususte m ti ss m ilu ti nt ’
bes t ‘ .t i’.hit S ‘ .1.1 t o solut iou to nuts -cu lt or s r equmm c’rut eitt s . ~ ilut’ e’. mmn n p lm’ iii ’s. m shed lieu e
m *i ’oju t s the s t umujt l e expodiem ut of at f i t  i t ma lls exi em udmmug t h e  i itt td ~~t hoii.’’oit per iou f o  ,‘(1

s ear s , Sit t lie ii m ’’.sum ’u ts lot t ime first U) ear am i’ I ti l ls ,li u oum m ml ~m f t ot thu omug ht i lit’ I ( 1t it

\i cs’ .n’oits ~ieve Iu ’ju ’d It’, t i t u s set t imid 1( 1 si’ .tm jtcm m oth at m’ t ito m i ‘ii’.’ mn dcii . SntI ’sm’

i f i l entl m h.tngrs Ii ’ t h e  umnm ude l sot tss am e m umm j t l em i me un t .1 mt ie i  e i’ll ui iemt t tre a tm i t euti of I tie
hi’~ .m t 5 ,’ of pI , iummmemi .ii -

‘ i’’.’.Iiiut’.. In t huts t ,u’.e, rio ‘ ii t e ssmm ’ni ’ .  .m,e ge muom .ml i’ m1 juas t t hi’
miotnuiti.il j t t .mm n m n trm g Iuu~ m ; i ’ mm , h u t  goals .n me generated tom pm cvm o tms am~ es s m ’ o mt s t hat t emmm.m m i t  iii

(lie ‘.s si eumm . tim,’’..’ g’o.uls .nm o dmipht ates ~u f goats f t  ~unm t ime last itl , umuutItt ~ j ier mod.

m ’ss u ’ m u ’ s um u t i me last st ’s en .sI I m imi c j im ’r i u t i l ’ . .11 4 ’ only .hm i S i ’ll t’~ t’ .lu Is f \ f ’  u i ’ qh mm t 0

tine (~t ti ~t f ’ .  u t t  t hur s i ’ ii m i’s’.i,’it’. mipouu I.ntei I \ P r eq mru n i’iuii ’ im t ’. l’i’s m~ i i u t  t~ mm ’ imme , h t

lii’m ~‘.tm i mm m ’ met t , mlsi ’ mt t i t l e  .m ~ i ,‘ n m n m t .  I liii ’., r im s ,‘si t i mt mm ’’. mum t Imm ’’.e I , it t ’ i  I \ I’ • .mtt ’~-,’om t m ’’. • mt . i ’ m
d i l l . ’, ‘,iil~’,i,i;itt,u)l’m Is m ’u n n isis i —mit e r ‘.pumi m’ui ue uuts t ln.mf v.oiiItI It,nve Iuei ’mm sj ’ rm mt it’d ml (It .’
plamt uu i um ~’ hot s ,‘‘ous had been ~~ f~ mith” i h u t  f l i rt . 111cM’ i’utd ol I iuui te hiutt u u ’m s o t t . ’ i Is  .1m m ’

u ’ su u mu n , ’mt Un ~m ) . l t i uuu tm g mummt t k ’ I s .

I nut mu nvcntot S t~ a’ . tk ’t om imutuod f l i t  ituur i) mist ’ i t t  ,n s . m u i n t imu i t  of t hit ’  t ilt I o u t  muut ’~1eI.
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itue exa u u n pl.’ uses Is .s mini m sttp p lueml t t ~ N as s pI.i nnmi et ‘., nmn odm l med to h ut the si .‘ m ’ i t t
t ime pr oblem s. Fine .it t & s . t l  Ii m~~ u t t I . i t . t  O m i t  ~‘ m u t j i uf ct ’ pt ut  Is are too m ’ s  h ’ ’ m ’ m s v m ’  S ot- ini is,suon
inert’ , but I mg m i m ‘‘. I . um i i t ~

‘ sm I~I I .mtutt ’ ss ur n s m m mni  u:e a saunnple ot these da ta atid irnodel
results. I gun i ’ I disp la ss m i’ q mu ur e rmn m’sn t s amid puoit ’t ted inventor irs t o m the subtinar un’

‘o n t tmrm uit m ts m t  tim e 1 0 t h p la n i m minig t’ .ur . I t m mc item uiomit a l axis r eprest ’uuts thur iimirm tbt ’t of
of l it em ’ . arid I lit I ’m li t  .iI s x s s  t ’pr i s i t i  is  ‘ t i  5 . t h e  unmst naded portion of t’achm bar.
t e r r m u u n u . m t e d  i,s - i solid h u e , mmn d u ’ . ttes t tit ’ ot t i m  .‘r m r s  e s m t o r  s projt ’t ted fo r a particular \ ‘ “ m ,
using at e ’ .s m e ms ’. iii ’S t ’ hs ip e a is Hit n s s e t t e l .  I lie utmuin mb e rs ss uth uu m t he bars give thuesi’
iu r m u lc t  t eti muise i l  to r ies . I ime es -r lappin g s imadt ’d pet t mon of (Sat hi bat , b r  um n m r ta t e d t)~ a dot ted
li n e, im i d u t ales time stated mis m ’ nm tm m r s  t ’ tj iuuc’um i ’ m n t (goal) f or  e.lm ii ‘t t  5 . The signed uuiumber
outside oh the 1-ian s gus. ’ t lie dill ei (‘rut i’s ~‘‘oal t ies m t  ion s) bt’twt’eti flit ’ projected mm m s cii
t on st’s arnd the sta ted inns i’nitot t equ mre rs ic u i t s I or eat is ‘m S cel l. t pt’mat iorial sub nmnar im s e
cu t i i lmsLmui 5 t s m e t jm mm reu m m e m i t ’. h a s  m’ l i m i t  heemi ‘.pet i t  med b r  t tie f i rs t  two ‘n - S cr1 Is s i n c e  this
per it ’d represent Is tm mrt im tg fo r shibsequemi I set v i m e. lunventotu e ’ . I or thest’ i t’ll ’. are
determined im mi p l m m i t  Is by req u i reu m nen nts for later ‘i t  

- S oIls.

t h e  t e q umr e m u ier ut  s dcc lm ru’ iii the 4 th u t hr oug hs ~ t ii \ - S ee l  Is , increase in I he 7 Hi .umd

~ Hi cell’., and di’cre,iso again itt t ine 9th amid I Hi in t ‘Us .  This pat tern ref Jet is onls thuost ’
oper a t mor tal bi l lets that require st ihuitar tnt’ ~ at tare  qmial i I icat iont. It is clear t t i nt t itus

5 pe ‘of require mrnent s t r ut - t s i r t ’  cauunlo t be mu te t  ~ it huo~it latera l c ’ r u tm y in to the co rmm m iuu n itv ,
a t low thai ss riot allowed. In t lie lur esem ut t ’xarmu p le, t here are large excesses of off 1( 01 s

un t he projected m v  cmi tot me’ . for tit(’ ttd f i s t  oug h n the 7th ‘m i S  cells , i bis exa r uuple ret b e t s
the I easibili Is of nmm e i ’t ing choke polmit reqmu tr ei mtem ts in thue subutuar inc co mni uii t i nu it s at
the ~ to 10 ‘i C  S experien ce bevel. this’., large penalties ~ ore placed on riot miieet ing
req mu mr eumi en t s (or tiiest’ cells. Thur large excesses at early ‘ i i’S cells result fronu the r
mnuoth’l brin gin g in n the ntumnber ol of t ic ers t hat , when .igt’d, will u -omne .1’. i lt ’m st’ as possible
to ruut ’etmng the choke poim it requirenmient’ . . The ext 05% off icers itt earls \ ( 5  cells (beyond
the trai n ing phase) can be rotated through staff arid other assigm intuents (such as 1000/1050
billets) to mine d overall Navy req utreu nmem its. Thus pattern of require nmmetuts and projected
invertlories is conmnu mo n to the other warfare comnmununit ies as well, and reflects a strict
classif icat iomt o f war fare coniinui umi it s  specific billets.

Even ~ mth the nitajor er niphasts on S to 10 \ CS requireunents, projected imuvetttorzes tell
short of m eeting theM’ requirements. Table 3 gives the accessions uni t e the submt ar m rue
t o n i t m m m c i n i i t s  generated by t h e  nim odel for the 10th -u tim it e period , as well as u pper arid lower
bounds ott these accession-us. Each con it m ut issio n im ig source is operating at its umpper bound to
produce thie total  of 520 ,um t e ’ .s monu ’ . im-ud icated mi Table 3 and in the first ‘t ’CS cell ot
Figure I . Thus, a t  least erie (-om uumn i lss iouu i ru g source umn u ist be allowed to produce uiiore
submarine o f t  ice rs if c h oke point requirem m t t ’ t i t s  are to be m u i et.

Tlue results described do not in t Rude a c oun mnm mi ss io m mur u g  source thin I has recent Is- b~esu
phased out — t he Navy Enlis ted Scuent i lit Iidti& -a tmtin Prograuuu (NESLiI’). N E~~l~ I’ has *

traditional Is- supplied submarine officers with -u noticeably better retent term through the
f i rst  10 \ C s . These offi c ers, however , temud to leave rapidl y after about 10 \CS because
they beco min e el igib le for re t u r u ’m im em t t when thteir t -ormnb iited enlisted and m ’onmrnissioned
service reaches 20 years. h it’ exanunple ~~~ nnodif ted to exanm nir it’ an alter uma t 1st’ mr - u which
NESEI-’ is allowed to cent intie at n ci emit levels (a utu .mxi r n iu i m i of 100 pet sear , com usidetahls
below peak levels) . Figure 2 I resel-uts the te sm u lts tot t h is m ase. ‘si t essionis , represetuted

9 Siruce ‘ m m~ ‘S refers to f lue sear of t our i sms m ss u emied scm vice being set ved (a “year serving”
defini lion) , It varies between I and II to t m is t ’r t ime f i r s t  10 sears of sers it t’.

LI— . 

- - -~~~~ ~~~~~~~~~ — 
_::~_- 

-~~~~ 
~~~~~~~ : ~ -



YCS

11

~~172 
~1I÷4

10

188~~~~~~~-27

226 -
~~
‘

8

272~~~~~ +76

+217

~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1+383

1+1:98
735

2
820

1 I I I I I I I ~~~~~~~

0 100 200 300 400 500 600 700 800

Figure 1. Submarine commun ity Inventory and requirements (NESEP omitted)
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FIgure 2. Submarine community inventory and requirements (NESEP retained) ,
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t)~ the f i rs t  ‘n C S eel I inventor s , have beeti redut - ed to 620—— a s t ’oniipared to S20 mum t lii ’prev uom us t .mse . Exi t ’s ’ . mn n v e t t t o rm e s  iii the earls ‘m ‘S cells are s ig u im f meant is m edt ut u ’d.immua l Is , ~ to ID ‘ m C S  requmreriients are mnuc h inert ’ c(osei~ mu iet. Thus, it appears thin I
s mj b m m ma r mn e cot nu m un u ty  re quir emmn en ts (at least thumo ughn 10 ‘n (‘5) would be bet tt’r u rme t  it ucomnunnissioning program similar to NLSEP were available.

Table 3

‘\cces s iomls In to Submnarimic (‘om nu nn u m n ity , Period 10

Somsr m e .\ct essmo n ls Lower Round t i pper Round

250 ISO 250
NR~~T(: (s) 250 100 250
NI~CsTi ’ (Ci 20 0 20

300 100 300
NES EP 0 0 0

Total 820
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ONCLL ISIONS AND RECOMMENDATIONS

the t’xauun plt’s du’.~ um ss etl  ~bes e iI Itustrate several uses of the ‘\ lDS imnodel . the basic
purposes m -’t the model .ire Itt dete rmmui ne the operating levels of various coum nmm si ssiomi trmg
sources and the (listributton oh o t t  i t’n s prodmit -ed by eat -h source to tb-ut ’ dt f f erer t war fare
com ;ntunmtit ’s , based upon t o m n n m n i s s n n u t s  roqu ireun uents . Thm s kind of application produces an
at m essl eni plan that ni sa s he used m u m the actual pbaninii m g process. ‘\mttt t her produc t of t h uis
app ltcatio mn is the prolt’c t io ms of m o m n m m r m u m u s  Is mm m se n l to rm es amid coiuiparmson w i tin eounimumui Is
require nmuenuts . Thus , the tniu pact of the plan ott t he o f f  teen to m cc camt ea sm Iv be seen. These
outputs of the niuode l cam - u also he used to evaluma te acc essi omu policies represented by sent c O
operating and distr ibution limit ml’ .. I :~~~~- ex a m mn p le, it was  shown that sti bmitarin ie ch oke pomm it
re quiremuiet ts could not he m u d  without relasm uu g the dist r ibutiomu I iu mu i Is of Table for the
axe represemited by Figure 1. The corssequeuuces of eliminating a com’nnmui ssionmnu g som urc e
were also scent in the conupar isomi of Figures 1 and 2.

The -\IDS mm iodel 5 m n i also be used to suggest ~sr esahiate chaumges in the co mm uumi um -nu t y
requirer nemuts structures . u_ 1  term thur arrangement of tours in- u the career path is mitt  Imuenced
by co mm tmm tur tm t v career p lauiniinig co m-ss iderat iou-i s, as experient-e requmr en tio muts for operat ioutal
billets m rm a s be unore flexible thum a specific - requirememuts plan im’udit -att’s. i~s-utputs c ut the
‘\IDS model in dmcate when large discrepancies between-u inventories amid a particular set of
requirem ents are likely to develop. The model ri m s- then be used to guide this m hioice of a
different requmre niuents structure.

the question of how to allocate exc ess officers in each conium t iunmtv to overal l Nays
requirenueri ts for nionwarfare specific billets (such as 1000/1050 b i l l e t s )  has been addressed
imu diffe rent st as- s during deve lopmmient of the AIDS ntuodeb. Resolution of this issue is still
tinder consideration . [ Fmntal l s - , the A IDS mnodef can be used by OP— 130 ac cess iemi planners
to evaluate tradeoffs amuuong requmrememits in the various officer co utmnutu nm ii tics . ] In the
example of Figures 1 arid 2, high priority was placed upon muieetiu -u g s imbu it a rir - m e t’omnnuuiitv
choke point requirememuts , which we filled at the expense of meeting requirements iti
other c om m im mm unitnes. Stated accessi on- u requirements by the various community accession
plantiers of tern exceed total resources. The AIDS model provides a new opportunity to
evaluate accession tradeoffs between commutuities in-u a systemat ic was- .

W its Ic m,)P— 130 has adopted the AIDS ritodel for accession planmiimig and poli cy anta ls-si ’ .
as a smupp lcnieuit to current planning procedures, further development is utecessa rv if the
model us to be sign ificantly expat-mded. This may inìvolve non—linear network formulations.
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