
AD—AOfl Ole? AIR FORCE HUMAN RESOURCES LAB BROOKS AFB ‘rEX 
- 

F/S 5/9
INTEGRATED SIMI&ATED EVALUATION MOCCI. (15CM) Off THE AI R FORcE M—ETC(U)
AUG ?T .J M KNIGHT, W H POPE, 5 B PO4.K

LmCLASSIFIED AFHRL—TR—7? 63 ML

II I EON
51

rQ_
END

DATE
— 0

9 7 7



O ~~ ~II~I~ —
~
.

• 
—

_____ ~ 2.2

I ~ 
OII~°

I HH LB

1i)IP ~ II1IIa~. uo~
MICROCOPY R~ SOLU1ION TE ST CH&RT



~\FHRL -TR-77-63

~ I R F 0 R C E 1, 
INTEGRATED SIMULATION EVALUATION

MODEL (IS EM) OF THE AIR FORCE
MANPOWER AND PERSONNEL SYSTEM:

REQUIREMENTS AND CONCEPTS

Li By

~~~~~ 
Jon M. Knight , Capt , USAF

William H. Pope, Lt Col, USAF
Stanley B. Polk , Capt, USAF

N
,~~~ OCCUPATION AND MANPOWER RESEARCH DIVISION

Brooks Air Force Base, Texas 78235

R
E D D C

S August 1977

SEP 14 1977

0
U

pr ~~~ ut p t i h h c  rck .i~ . . d j~T rIhLI! un unlimiied.

C 
_ _ _ _ _ _ _ _E

S LABORATORY
~uI ,___j

AIR FORCE SYSTEMS COMMAND
BROOKS AIR FORCE BASE ,TEXAS 78235

~~~~ 

.

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
j
~~~~~ ;r~ ~~~~~~~~~~~~~~~~~~~~~~~ —- --.



pr ~~~
—

~~~
-

~~~~~~~~~~~
----.

NOt It

~ Itet i  I ’S .  ( ‘. t _ I l l t l t e l l t drawini~s . speL l I l ca t l i l l s . i t t  oi l ie r I_ t i ,  a te  i tse vi

l i i  an \  Itlir se ot h er than a dcti nitel~ t e lated ( , 5 t . t l i i i l t .T i t

i ) ro t .~~i~~t tt e l i t  t I)C I , l t l t i l i . t h e  ( , t s e r l i i i i L n t  Illeiel)\ IT le l ls T iu

tesptii is i liilit~ 11111 III\ obligation svli is .~~~l .iiid t h e  t: i~~t t i t : it  t h e

( o5t .’tiiiii elit iii:i~ have ioriiiiiiated , lurtu s hed . t i  iii a i iv  ss~i~ s ipphcd
t he sdt d drawiiirs . speci f i cat ions . itt o ther  (LiLt IS i l tO I i  he reco ded h~
iiiiphcat ioui Or i th iers vj se .  as ill an\ it ia t i t ic i  i t t . t . r i s i i t c  t h e  h ide r 01 iil\

&i t hiv ’r pers ili 1)1 eti rp iratit i l i . or L I I IV \ liii! lii\ r i y h i t ~ ~ ~~I l l i I ~~~l l I  t o

i i ia i iutact ure . use . or sell an\ p~tt e i i t e d i l i s c i l t i t l i  t h.j t Ii:I\ ill .ii~ ~
be related t h ier ct i.

This final report ss as submit teil h~ Occupa t i iii all vi Ma t ipo we r Reseat cii
l)ivisio ii. under project 23 I 3 . wit ii 110 \i T I l) rce II titnait Resot i ices
Laboratory ( AFSC) , Brooks . \ t r  Force Base . I e~ as 7~ 23 5.

This report has been reviewed and cleared f i r  ope n publication and Ill

public release by the appropriate 0111cc &ii Inl i r t i t a t l lli (O t t
accordance with AFR 190-17 and DoI)1) 5230.9 . There is no ohiect ion
to unlimited distribution of this report to the public at h at ~e . or

DDC to the National Technical Intorniat ioti Service (NT IS).

This technical report has been reviewed and is approved for publication.

RAYMOND F. CF IR I STAL . Technical Director
Occupation and Manpower Researc h Division

DAN D. FUUJHAM. €‘o’ionch ,
Commander

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.
~~~~~~~~~ 

.

~~~~~~~~~



- 
— 

~~::::.: ~~~~ :..:. ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 
i:-~

- 
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ L~~1~~~~~

Unclass ified
SEC u R i T y  C L A S S I F I C A T I O N  OF IRIS P A G E  ‘It ?, ,,,, Oat . t , , T r , , - i

REPORT DOCUMENTATION PAGE 
~t ~‘~~~M “~ 

~ 1
) J’~ 

L.fi~ øQ~ -’- ’~~~~—-~~~
__ -. 2 G o vt  A C U  SSi O N iSO. 3 i . - i~~ F M I S  C A~ .. ‘, ~~~~~ U

,“Ij AFI-IRL-TR.77-63 /
..

~

.—- I / - ~~~~~~~~ L..k ~~~~~~~~ a P t .  M O O  C o . I . D

INTE GRATE D SIMULATION EVALUATION MODLL(ISLM) \ 1’.J ~ F tt ia l
OF THE A1R FORCE MANPOWER ANDPE I~~()NNI L I L_—.—- 

-

________SYSTEM: ,~ .EQUIREMENT S ANO pONCEPTS . 6 P E R F O R M I N G  O R G  R EP O R T  P lu M B E R

7 A ur Ho ~~ ~~~~~~~~~ B C O N T R A C T  OR G R A N T  N U M B E R S)

~~~~~ 
ion Mjn~ ht.
Stanley

9. PERFORMING O RGANIZAT ION NAM E AND ADDR ESS T O P R O G R A M  E L E M E N T  P R O J E C T  T A S T ’
A R E A  A W O R  T N U M B E R S

Occupation and Man power Research Division ..; 
.

Air Force Human Resources Laboratojy ~F / 2  ‘7~-
Brooks Air Force Base, Texas 78235 ~~ 231 201

I I .  CONTRO LL ING OFFICE NAME AND ADDRESS 7 . ~~: ~~~~~~~~~~~~~~~~~
HQ Air Force Human Resources Laboratory (AFSC) ( //..~ Aug~~ *77
Brooks Air Force Base, Texas 78235 ~~~~~~~~~ i~~. NUMBER OF P A G E S

32
14 . MONITORING AGENCY NAME & ADDRESS if d if f e r e n t from Cont rolling Of f ice)  t5 .  S E C U R IT Y  CLASS.  (of h . ,  repo rt

( Unclassified

- 15., D E C L A S S I F I C A T I O N  D Ow N G R A D I N G- S C H E D U L E

16. DISTRI B UTION STATEMENT (of this Report )

Approved for public release ; distributio n unlimited.

17. DISTRIBUTION STATEMENT (of Itt. abst ract entered in Block 20, If different from Report )

16. S UPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side If necessa ry and Identify by block number)

feedba1ck-control systems personnel modeling
manpower modeling personnel systems
manpower systems simulation

20. ABSTRACT (Continue on revere, side if necessary and identify by block number)

— —
~~~~

‘ This repor t develops a need, concept , and methodology for modeling the Air Force manpower and personnel
system as a ~.ngle , unified , integrated system which translates human resources into mission capabilities. The report
lays the conceptual foundations for development of a large scale simulation model , which will integrate subsystems
across functional specialties and evaluate performance from a total systems perspective of effectiveness and
efficiency ; thus follows the name : Integrated Simulation Evaluat ion Model (ISEM). The report explores the
persistent features of the Air Force manpower and petionnel system and systematically developes these
characteristics into systemic fun ctions, and finally into the basis for an ISEM. Theoret ical modeling issues, as well as
more practical issues; such as requi rements for implementation are addressed. ,,~

DD ~~~ 1473 EDITION OF I NOV 65 5 OBSOLETE ?Jnclassified
S E C U R I T Y  C L A S S I F I C A T I O N  OF THIS PAGE (IBIt en bat. Entered)

~~1
i, ,

-

‘) ,,_/ ,,

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~ ~~~ . .  ~

.-. .- .--- 



—‘I,

S E C U R I T Y  C L A S S I F I C A T I O N  OF THIS PAGE(IThen Data Enter ed)

Il 

a

S E C U R I T Y  C L A S S I F I C A T I O N  OF THIS PAG E(W h s,, flete F t ’t e . r . l

~~~ tá~



PREFAC E

The contents of this technical report reflect the results of a basic researc h effort
funded by the Air Force Human Resources L.~iboratory (AFIIRL) under work unit

~23l3T20l .  Thj~—e ft ort has used both AFU RL in-house resources and a contract
(F 4 f 6 ~~~75~~ UO35) effort with CONSAD Research Corp ora ti on and has extended ~ver a
two -year p(riod. A fIrst attempt to validat e the concepts was funded by A FOSR in a
contrac r with CONSAD Research Corporati on The results of th is effort will be desc ribed
in future reports.
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INTEGRATED SIMULATION EVALUATION MODEL (ISEM)
OF THE AIR FORCE MANPOWE R AND PERSONNEL SYSTEM:

REQUIREMENT S AND CONCEPTS

I. INTRODUCTION decision makers with informa tion generated in a
fundamentally different way . Present mechanisms

The concept of an Integrated Simulation Eva]- for addressing high.level policy issues that trans~
uation Model (I SEM) of the Air Force Manpower cend functional specialities (such as the problem
and Personnel Systems is the result of a basic of what the total force mix shoul d be or the
research effort at the Air Force Human Resources problem of fundamental changes in the retirement
Laboratory . This effort begins a complex and system) are the composite of function ally spe-
difficult task of constructing a major analytical cialize d inform ation systems which may or may
tool that  can treat policy and decision issues that not be well integrated or interfaced. As a result ,
cross-cut traditional functional areas. decisions based upon information produced by

Previous e fforts by the Air Force and by con- nonintegrate d, preconnected, information systems
tractors related to this task have primarily involved whose e l emen t s  were designed to address

building models and information systems adapted functiona l ly specific activities, may produce
to specific subsystems within the personnel system u n e x p e c t e d  consequences which could not
or within the manpower system. The progress reasonably have been predicted with present
made in the various functional subsystems has methods. In the long run , decisions can be
improved the quantity and quality of information expected to be no better th an the information
available to Air Force Managers and has no doubt upon which they are based . What is needed then is
improved the quality of decisions made by them an analytical tool that comprehends major policy
within their  functional areas. issues within a unified conceptual framework .

The clement that  distinguishes the e ffort This technical report documents the initial

described iii this report from previous work is the research efforts to develop a high -level policy anal -

scope of the system for which a model is to be ysis tool. Research thus far has concentrated on
constructed. The I SEM concept involves a single laying the methodological foundations required
detailed model of th e processes by which the A~ 

for constructin g a simulat ion model . Simulation is
l-orce determines its human resources require- vi rtually the only viable tool known which is
ments and provides people to fill those require- capable of addressing the questions which ISEM
ments. I SEM involves the manpower function , seeks to answer. Simulation has very obvious appli-
which resolves a conflict between mission , technol- cat ion s in policy analysis . Since simulations
ogy . and budget into specific authorizations for imitate the behavior of systems and can greatly
skilled people to be place d in specific geogr aphic compress time by simulating the passing of years
land adminis t ra t ive )  locations. ISEM involves the in literally a matter of minutes . changes in policy
personnel system. whic h manage s the inventory of can be tested in the simulation model and the
peop le wi th in  the Air Force to meet those require- effects predicted before making changes in the real
mcnt s in the lace of constantly shifting environ- system. Thus , simulation holds great promise for
m e n t a l  variables.  I SEM further  involves the pro vidin g the decision maker with a new valuable
t ra in ing  and t ransporta t ion pipelines, by which the source of information on high-level policy issues.
IIIventor ~ iii people is modified in terms of skills However , a full scale functioning ISEM is still
and locations to meet changing requirements . years away. First, it was necessary to develop a
Finall~ - ISI M will a t tempt  to predict some of the sound theoretical approach to modeling the Air
envir itnnienta ll~ driven factors such as accession Force manpower and personnel system , it is this
aiid al t n t  It’ll ratcs  whose variations arc influenced basic research that is documented in this report .
Its t luct l iz l l i t ’ I is  in t h e  na t i o nal  economy . Admit-  This technical report describes an approach to
ted I~ - t i le  as !- is dit licult and e l lo i t s  c i i  this scale handling the problems described previously, as
liavc T h u  p r cvio Li s l~ been successful , but the ques- well as a wide variety of other problems that
t i n t s  i i ic li I ‘~l ~1 addresses are import ant . perhaps afflict the nianpower and personnel systems of the
esc i i  crucia l ,  and dem and convi n cing analysi s in Air Force. The sequel will elaborate on the tech-
Iicd a s . e I i v l r o t i in cn t  where Air Force decision nological approach taken ; i.e., simulation eva]-
II), I kc rs t i t l ist do inure with less. ISEM , as con- uation of large scale descriptive models. It will

iii hit s  tedlulcal re po rt . would provide discuss both the conceptual and the practical
difficulties associated with applying the approach
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1 c i c t t c l e s I ut th e i tIns t s ~ I l i tL :i l  i C ~ ’ t I i  I Vi i l l  c i t . nicasilie t h e  i i ,ii Y l i la !  c i  t i c i t s  c u t  t h i s ’ dii s i - n i  c u s s

i t i tti al i t es L t i b c l i c i i  i t t  t i e  basic e c c i l t e i l t  tli:u l : it cs . i s i c c s s  u i 5  s s h i t c l e  5~1eLI tI0 c c l  4_ il ls iii tc, ’oii~
.1 Olti UI .i t c c l i  1111 (15 1 l u t i s t  i i .t s e t i c  ,ichd u i s.  i t t  ,~ 

c i t  t h ee i_ s j c i c t i si_’ ,c l l abn l i t ‘si t h em cc ci hd at i
ul t ~’,iliii I et ii ~ .i~ ) u ‘h ieiiis i i th i s  I S b’~ ~l iseussed ~~~~ t ill t i t l e  he ii u_ide iii let  I I I ’ , c c i  tie r I ta i l  c . i j t i  ta l

h~” ’  I c c i i ~ l\ - l b s  tL’ !- i tc l  I ill close ii iii ,i slissns ~ i I t  .e. . I I S  iii t i r e  ~ l c c c ! u t s  l i s i  t~ c c i  pehc I che dits t i c  all

iii th is ’ t n . i tc c t  li us i i i u t i i c i i a h  a mi d tc~ h utl u Ii cels - :ct p i t c h -  Au I t i t L e  t i : i i l i l t l e  i I i \ i s l I I l C I l i  I l ieiu i~’ tis lii id.i ted at
leit us t he c s s c . ic I t le  Ill iu l l I ) het ns ’ l l t i l IL ’ :1 11t h i i~ nu~ 

l i c c  Ec t u i t i .

thi s’ si tit til ~i t i i  c i i  i i t i ih~h t i n t ! s i u ’ i u i i l . ,int iii ~ is s u e t I t :it . ess .uui i j lh ~
iu ~ sle lat i hi. lI.is i h c c i  1 C L , i \ 5 i i  s u u i h i ~ i eii1 ~in:ils I L , !

The Tecluiolot ~ Requir ement  I ie :it neiii Is tic t e n d  i1css at ii 55 ’ t l t u  au iL c c l i  lii t h e
( ) s s - r  t u e  11 :51 sc’.eial ~ca is t u e A lt I o iee ii:is t l ij l i : t i i e tuue I t i c c i  h o it ui:ui l C s i L i i s s ’ ’c .  I i t s  c l u l e s u i i c h t

encoun tered a nutti hei 01 t t l : t l c c u  t cch it iieal nd l i _ i s  j t  l eas t  tss o ,ispeel s. One is t h e  p i ti hi e t it c c i

iolic~ issues c(cnccrtii i iui t i t c  iIi:ilI:iccIiielit c c i  i t s  c \ p h i c i t h\  d e t c i t t u t t i t t i e  t u e  iea li,ed P~ 
oi ls iii th e

pc rstcni t e l  h_ lice thiat hias c c,e t  t i c  t e ce i se  dc l i i i i i i se  ee t i t r : i h i i ed  les t lurce l l lal iauec il lel it s \ s t e i l l . 55 10:1!
icr  even convincitlg at i:il~ tic al t r e a t t i l c i i t .  I c t  h a s  sh csshcped a r i c u t i d  s’ \ t s t t s i \ s ’ u:it:i t n t  u : u i ~ s I ‘I

ins tance.  suchi issues as t h e  ‘‘ t c c t a l  Ic cise c i l l im p i l si— sl i t r agc . and PiIccc ~’~ili~ 1_ i c i l u t t e s .  Tli e ie are S t t t O ~
hon ’’ pt~uh leiii . t h e  question c c i  “optimal’’ iorcc hIhl V RhIiS pu c t s ’t i t i a l  hene ti ts ii he s. ni !c turc d Irou n
reduction pohcics . atid several issues surroutidinic ccti t ral t tcd l i lah i ag et l i eh i t :  e.g.. q u i c k e r  r e s u c l u t t u i r i

t h e  t rend to w ard cen t ra l i i . a t ion of persotine l maii~ 
oh a i h t c c a t i s u t i a l  c on h l i c t s . t ie r case d t t i h i c r c i i a t i c c t t

agetllent have not been resolved. The re scent to be ut i li atiohi in decision ntak iti g . I I i t e i i s u I~ iiig iii nil
several reasons for th is,  not t u e  least of whic h are co n se nsus cit  ~ s t e m oper:ito rs . an increase itt  t u e
the prohktiis of coordinating a ver y con ip l icated number  0? alternat ives av ai la b le  I cc r b~olic~ trade-
analytical e tlort through a t nulh ip hici tv of large. oil studi es. reducttott  u i f psi ces s l iuc l i t t le  liii
functionally segmented staf f  agencies. But more personnel act h u t s .  I hccss e se t  - it is t ush c lea r t h at t ue
importantly. the problems are just very difficult central iied matiagenient s\ s lcuuus t ha t  h in tss - es c is  ~ti

t hey cannot he force- l it in to  general problem funct ion eff i ciently. ( Indeed. it is Inch ese t i  c c hv iu iis

classes for which solutwns have already been de- whether or not  internal  s\ s t e t l i  chia hles ’s I tt i p r t c v e  icr
vised. Rather , t h e  solution techniques must he degrade s~ stei n pen hc rlliati c e in te l Ills i ii e\ te r ti al

specifically tailored to the  pr oblems at hand.  A m e a s u  res of Air I t ree i l i t ssuit l l  pet t cc n i nance

brief review of the three aforementioned issues capabil i t ies . )
should mak e this clear. In addition t i c  these t b i i e e  5 b ) e C i t Is  p tu c h leu t us .

A question that  has been at the fo re front of there is the more general pnucb le t t i  of ccc i i ii icttii g

official concern is the so-called total force con i- behaviors wt th in  t h e  s\ steIuus Qui te  c i i  t ell . it is

position problem. The basi c issue involved is the remarked that the oh i e el i ses of eveit  r a t h i c t  h igh -
determination of a properly bal anced allocation of level organi i a miuuna h  un i t s  wi th in  t h e  i i i an p c uwe r
the skilled personnel resources available t i c the Air and personnel s~ st e t t i s  b i a se d t se rg c n t  c i t e 5  Is OIl

Force among the active du ty  m i l i t a r y ,  th e two t he ach icvet ii en I of t h e  s:itne t i l t s s Io n ~t c: i Is .  hu t  t h e
main reserve elenients , a nd the civilian employee p ar t i cu la r  svs t e t t ts  t inder  c ons id e r a t i cc n  . It i t t i g l i t  he
force. Time underlying ana lytical problem is the more nots’wot1 hi ~ I t  th u s  were li nt t h e  ease. t~\ ehi
developmen t of a set of standards which opera - the div e r s i ty  and extent id cu rgan i/ .at inns u l u s c c l s e t i
tiona lly interpret  the phrases “properly balanced in cont ro l l ing  t h e  ps’isonnel t o t ee  - For i l l- lance . Ill
allocation ” and i l b l  to the Air Force ” ~ t he current  s t r uc t i t r e .  t h tere  is a eon h iu c t  h etsseeii
terms of ntission requirements. From this follows t h e  maintenance id l iu ~i a t t r i t i o n  ra les in technical
the problem of cons istently app lying those stand- t ra ining at id t h e  achievement of ag~i r eg at e r e cr u it-
ards to the complex of personnel resources. i ng goals. Low : itt r i t io n  rates Ill te ch tnical  t r a i lu t l ig

can he achieved hs en I t  inc cc n Is hig h apt it ii d eAnother important  concern in recent years has -

recruits: however, this si gll ihe alitl r reduce s t h e
been the realization that  the Air Force lacks an p otet it  ial suppl y u I recrui t s and thier eh ~ eon h i i~ isefficient retreat strategy for absorbing force level with recru i t in e  goal s . Simiha rl~ the g c ,iI c c i  g u i
reductions. Since 1968 , the Air Force h a s  ab-

IllOt iOfl eq u nt \  :ic ruiss technica l  spc.’5ia l t t e s  is hilT l-sorbed a 37 percent reduction in pe rsonnel re - dered hs rapidl y s h i f t i n g  ntan i~~wer re( hui re iuus ’ t u t ssources, During that  t ime , there was l i t t l e  I h ia t  -

cause d h ’, the in trod oct ion cc f IlCVi I e~ hi t i c !  h cescould be don e to systematical ly  manage t h ose New t c ei~ ic c ht es lilas make Scutt l e ski l l s ohsc clc tclosses to minim ii e the long-run impacts on tIm e :ind change thc d e lh l and  for ot h ers hc ct h it ictd e :ihidbudget and on the abil i ty to tn a t nta in  horc e outside t he ~u u I ict ee ihis leads t c c  d i b l e l e li t t a l
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:i (t r i t ~~d ti  u nt Ies :iiid great slil ficult s in a li c ica t i t i g a bewildering coliihile \ i t\  ol a t~ pe islticlt cccli -

proinotiotis across skills - A trio re subtle con the I Ii cult ds itit ui live (hr trag tnen ted appri tach ue s . Yet
appears to  t’xi s i between hue icpe r: iti ic t ial readiness t h i e  t act  t h a t  t l t e  ~~t t  l ic rcc ps’rsotine l s~ stein
r equ i rement s  of .\ii I o t s - e co t t i ba t  u n i t s  at i sh th i e  :111 11 u a l h ~ c c i t t  s lur ri es h is - e r ten bil l ion d u c i l : t r s
h~~aceti ne goal of d e sehc i p in g  thus , skills ccl t h e  i t i d ic :u tes  t h at a s u b s t a n t i a l  e l h o r t  should he made
perso ntuel  force. t5lti dee d , th is  cait be exte li ded to a t i c  develop tecb u i i i q u es  whic h  wil l resolve these
no re basic pet scmne i lll:uiaeei 1511 I cliii t h e  t he- prob le itis.

tweeii “deepening ” s eus:is “broa de lu iti g ’’ ski lls .)
- The Air Force Manpower and Personnel FunctionsTwo coj itinonalit ics are shared ait ict ng iluese . , -

- - . Represented iii a Unif ie d Systemi l l us tr at ions - a ) time ci in lie t s in object uv es and
hel tavior stem not so tu uc li  I roi ii i r reducible  One of the proh h enu s with tI m e ter tn “system ” is
reso urce constraints as I ru th contlicts between the tha t  it esi ckes no def ini te  image or concept .
i ncentives t h at lace t h e  people who operate Indeed.  there  is al tt iost no context in which the
tunct ional  sub e lemeii ts  ol the sy s tet iu . and ( h i  the ’. te rm cannot  he applied itt some sense (L e , . it is
occur h ctwee ti  lu t i i c t i o t iaI l~ ..s~p ar ai e iirgani iation s . w h t a t  semanticists call an om nibus word) , Since
The conjunction ol these two  com mon quali t ies th i s repor t uses the word “syste m” with gTeat Ire-
suggests e i t h er tha t  t h e  designers of t h e  cent ra liied quency . it is per h aps use ful to explicitly state the
iuuai uag em en t s~ ste mli s  h a d  d i f h i cu h i y  i t i c uc r p o na t i t t g  sense in wh ich  it is used—to wit : the term
a nd co t i rdi i i a t in g t h e  incentives tha t  were est ab-  “sy sleIll wil l  he used to desi gnate a class of
h ish u ed w i th in  t h e  san ious s~ she iu i s :  or t hu: i t .  a l t e r  subjects. processes. and relationships that can be
uti i t i : i l desi gn . t u e  s~ s t e l l i s  e s i c l v es h sep arate ir  iii associated wit h one another by a common pur-
re spcc nse to s h i the re t i t  Pt - cept i l i t i s  ccl e t i s i r on in e t i t a l  pose . This teleolo~ ca I approach to the tern ) is
ehua i i g es :  or t h at ccu t ih h i c u i t u g  incent ives  were m i -  use ful ,  since it allows the definition of a total
pla t t ied  t iu r  p :in t ieui: i r euu i u i rcc l  purposes fbt is last s~ stem h~ the specification of the characteristic
:i l t e t t i : i t i s e .  sihi le e ’se e edi t tg i~ interes t  tug i n co lt -  p r o p e r t y  of a c l a s s .  NI oreover . si nce the
c e l u t  :itisl del ’i t i i t c l ~ re he s  i t t  t iii sitni e c o t t f h i c t s .  is ch aracteristic properl y is the purpose , t he system

in l ike i s  t i c  he Ills’ get ie ral c:tss- because of th i e  definit ion forn u s t h e  foundation for its meaning ful
di ss ’rss’ l t : i t u i r e  u I  h i s ’ inc i c i t s i s te l i t  beh avior cmi-  ev ahua t io t i .

ccu t i t t . ’ t e t ,l. Nicci e pioh:ihls , s i c it ue c t c i t th ina t i o t i  01 . .
- 

. 
- Th is th ien is the basi s for  casting the vanousthe I t i s i  two  11:15 be t h e  s i c u t  cc tul  most manpower

- 
- I unctions involved Iri tii ana g in ui t h e  personnel force

:tti s l ps- i s c c ncus ’i tu al iaCett i en t ss s te t tus  conhlicts. Bo th t . . . -
- ‘ . S into a uni f ied  framework s u i t a b l e  b r  modeling

:isgec ls id  t its issue ot centrahi.ed ut ia natze b ent: .
and evaluation. The easiest way to do thus is to

Ia I sls- t e r i t i i n u u u ’ real het ie h its , and ( hi con— . -
- - 

- . start wit h th i e most ohvt ous super svstem and pare
h i t s  t t i e  c c b i e ~ t vs’s scent t ic  derive Ironi all . 

—

- - ‘ - . - oft parts not rela ted to the purpo se at hat i d :  whatt iab i h i t s  icc  s’stahli shi :1 hiu rn iah hasehne desic’n thiat . . .
- - - ivill he Id t will he sot itething nominated t h e  Air

c c c t t i p t e l c e t i c .hs :iil hunc t i o t t a l  elements required to - . -
- - l-orce Matipower and I ersonnel Sv stet i i  (A  I Ntl S)

h urt imsh skillcsl labor s Cis iCes as an Input to t u e  Air
i i i i  cc t i l i s s i c c l l  pr ft~’5~ The relevant supers~ stem us t h e  Department of

- t h e  Air Force ( I  )AF ) .  I - cur the purpose of this dis-
lltesc I s sus ’ s :irc s i e : i rh s  n um p uu r ta t i t  to the props’s . - - -

- 
- cussion, t u e  h) .- \h -  t t um ss io t i  is analogous I t t  a pro .

illali:ii’ s i t i eli i c i  t u e  Nit I- c irce. ( ui r re ni th y , t lt c re -
- - - ‘ . duct ion process , the o u t p u t  of wh ich  us aerospace

c\ lS ts  t i l t  i t c e:ilts i c c e t t b t s ’r :iltal s t ic a l ls  dete rni tne atu - .  -
- ‘ e (liii hat e a p:i b l ily . It should he tnt mit ed iate ly notedpt it i ia i si thut c c l i  t i c  t ic pr u ch l ems  or to den ucit— -

- lu au t h ie l) .\ I - l i e t t l i e r  d i rects  ~i uu r coTu tro ls  the
s t i l t s ’ (g r i d  t i c  t h e  e t c _ t i  s ’ t e t i d m s  cur s- :itasttc ph ie (dli - .

- - - - c o t i tba t  dep lu i v lnen t  of Air I- orce operational
t h e  ba t tls ’iiei s l ) that the  si as s ti w l i p e h i  t h e  - Nur — 

-
- . e lements ’, r a t h i e r ,  i t s  : i c t i v t t t e s  are s t r ic t l y  confinedI d i s c  is c u cp i t i u  w i t b u  t l i c t t i  are adeq uate .  II the - . -

- - t o  deve lop it ie and maui t a i t t u n g lorce readiness. TheP r c c b h s i u d s  ht:i se , t c cc i t iu t iud l i  ds’ti uu mil inaio r , it sviculd - . -
- ut iputs u t  t h e  l) ,A I’ production process can he

scet ti i i  be t I l t s  ih:it pcc lu c s lli:ikers :tnsl a m ia l v s t s  .
- 

- . seeut i cnted i n t o  the broad categories of h iu t t i an  and
i t s  C lIlt 5i :cs Iii cs t ,u  hltsh i t b ~5 h u t  c c j c ei s - I _ c t  ic i t is hi ps — . -

- 111111 It u iuiati capital services , Wt t hu ii each ca tego rv ithe t ss e e ic th is ’ e c c u t i po l i s ’ i it  l~:it t s  cc l  ihe l I ta npccwe r - - —
- - is pu)ssihle. 1)1 course , to det m ne man y  classifica-

ills1 ps - i s i c t i t i s ’l ss shs ’c l i s :iiid thte t r  ttt:ir etn :i l contr ihu— . - . -
- 

- 
- . - - t mo ns u I  se rvices based on eh t : i r : ic t e r i st tc ’, c c l  I t u ter-I lu ll s I c  t h u s ’ \ i l  l it res ’ h th l ss t c d l i .  1 bus cc bus s ’u ’ .:c t c c i i . is - - . -

• - - - - - es t ,  as h ues cuu n t r t bn  te I c c  the process mit d m1 t e r e n tIt e t t h i e r  5 U i j t T u S I t d u ,! Itc u l a c u i t t e i s i l l  c c l  th t s ’ pucI ie~ ‘

t t ia ke rs . I- i cr  i d l e buI lt’ . l h u s ’ ue is tu tu  I l i c udl i t r c cvs ’ r t m ble ~~~~~~

c ubjec t i se  tlis’ , isdi le c c i  N i t  h o t s ’s’ t t uss l c u n pet i c d u h t l .  l c c c c k t m i g  exclust ve h~ at t h e  iuialuagelttent at id
a l t e c .  ~c s t c i I ( l i \  , ib i s ’ s s s t s ’ uu t s  i t t s c c i s s s h  ss’clt i  l i d  lt :ive Ut i l t / : i t i ic l i  ci l uui t u :um s’ : i bc i ta l  inputs , it ts possuhle to

I!’ ~~~~~~~~~~~~~~~~~~~~~~ -,-~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~ .
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establish two distinct classes of associated ad iiut i-  T h e  I’S is conuposed of e l en t e i u t s :  such a.’.
istrative activities: (a) class I — t h ose activities that people , t h u e i r  re l a t io n sh ips l i i  h u e  Air I uurce c clg : i ’
direct and control the allocation and applicat i on im i / at i ot ia l  s t r u c t u r e .  th i e i r  e i iuhut d i ed  skil ls  amid
of human capital to nonhuman capital to accot ii . work capacities . and the persis tctu t  behaviora l  ica-
p l ish particular mission tasks , arid ( h i  class tures of par t i cu la r  s u b gro ups of people w i t h u i m u  the
2 -—those activities that t ra t u s l a te  ‘N it l uu rc e i luu ssi omu system , Oh v i u u u shy .  it is between ele t i us i u ts  of t hie
objectives into human capital requirements  ai id I S  t h i a t  actual personnel flows occur. iri d w i t hu i t u
then attempt to provide t u e  required i i i i x  and FS ele mum ents  t h at the capaci ty t I c acc u c t t u p l is bi
q uanti ty of hu m an capital inputs as required for ttuis s in ri tasks resides. ihie I S is cottiposed i d  about
the class I activities.  Time purpose of the AL MPS is a miu i l h h cn people classified iii as nuamu ~ di f ferent
to accomplish the activities under class 2 . w:ivs as is c i cn venie n t  for the vari suu s de cms i uc ns t h at

In order to sensibly att aly ie the AI ’ MPS as a imiu m s t  he m ade. One basic wa~ of categ oriting the
I-S is in tert ns i uf act ive d u t y  lliihuhu r \ - i nac u ivesystem , it seems use fu l to divide the world into Si’. ‘ -

distinct categories of objects: (a )  those th u ings not reserve t n th i t a r ~’. amid civi l ian cuilii pic net uts. The

in the AFMPS , (b) those thuings imu t h e  polic y infor- n u i h i tar y  force can he h r uu ke n in to  u u ft icer  and
enlisted forces: oflicers can the lu  he separated in tomation control (PlC) subsyste mi u of the AFMPS . (c )

those in the personnel t orce structure (F S) sub- rated a nd nonra ted :  amid all force c iu lu p iu ne t i t s  can

system of the AFMPS . (d i t Ime resource mu obi h i ty  he crosscut b~ hiundreds  of ski l h cl :iss i l i c a t i c c t u s
F ur th i er  the act ive of l ic er ,  en l is ted ,  amid civ i lianmechanisms tha t  transform activit ies in t h e  Pl C

into changes in the FS , (e) those things whic h cot ilp one nts each h ua v e separate par grade st r iuC -

exogenously a ffect the PlC. and ( I ’) t h ose th in g s  lu res , as du u t u e  reserve forces. Ot h er i m i i p c c r t a n t

that exogenously affect the FS. ss:ir s uuf  s u b d i v i d i n g  t h i e  gloss persiili t iei hires ’
St r u c t u r e  inc lude  ~e ct ~ r :ipb u ic  hi u ca t io t i  alid unit - ii

This gross classification structure is based ad t i u i mi is t ra t i v e  control .  It s h i i c u m l d  be luc i ted tb u .c t
essentially on the physical na ture  of the vario u s each of t luese e : i i ee ccr i e s  is t i m n e s h  t i c  sorti e h a i t i
class members. The type s of elements found iii PlC tt ia nage iii en t p r ohl e t t i  facest hr th u e PI (’ . \u ct h u e t
might be named “data flows, ,“ ~ data processors. ” wa y of deriving su bclasses sv i t h i i t i  th e I S is  u i
“ policies ,” “decision points .’’ “skill classification es tabl is h  job g mui up i t i gs . wit h i h iu t u i u og e u teuu r  cc i  t :usk—
systems ,” “job classification syste m s.” and “goa l ac t i i a l l ~ perf ucrt ti e sh as :t e h i : t r a c t s ’ri s li c  f c r c ips i I s
structures. ” The PLC is the ad tu ui t i i s t ra t ive  overlay and populate eachi su i h el n u s ,” w i t h  d l peci p ie b i . i ’ . t t u~of the AFMPS . It receives infort u at ion about tIme t h at propert y . Th is l ist eh as si hIc: t t  cud s ’ . S i ~t t 1  I s c i
state of the FS , and acts on tha t  in f o r nm at m o n So par t icu lar  interest  - si t ic e it  PI°~ isles :t b u s t s  c c i
that future status reports show closer conformance aligning thie i tc rc e s lr l i ctu i re cI : cssc ii~~. i i  1 lu 5\ s te i t i
with the goal structure enibodied in t h e  PlC. In svith the inpu t  res u u i rct i i e t u I s c t i  t h i s , I )  \ h pu c l i i i  i~ -

conformance with the Air Force organizational t ion prui cess . Al su c . t i c  s c c t t i e  shs - c i e c . it e c c u u h c c d  i ts  t i c
structure , the PlC can be functionally segmented th i e basic isl c :i be hu i l i d  t h u e  t l l : i t i l ud css  et I u t i i e t  iu c tt : i h
into the manpower system acid the personnel accou n t i n g  svstet il -

system. The chief pu rpose of the manpower - E b t e  r e s c i c l i s s  i t t c ch ih i l \  n e eb ia tu s t t i s  u tc sh i i s l s ’system is to assess the mission of the Air Force in -

terms of tasks to be performed . atid to convert tIme t h ose t u n es t h o u  t h e  l’ l ( ’  .1s t iS t Ie ’, t c c  Is tua l lr

mission in to organizational requirements and l abor efh ’ect eh i:cng es i i i  t lie I ht u .u serr I e :ih s c i usc i l  s i

service requiret ui ents to fulf i l l  mission tasks. In thus u uf  t h e  dd u i t p u i l s  c c i  t u e  I ’l (  t ake  t h i s  i i i  u t u  cc i  5 - u

sense, it re veals the derivative demands fuur h i (1111 th 
c cr 55111 t e t i  dee L’s’ s OtcI 01 u h i us ’ct h \ s hc c t i d s ’ss’ i l - u i

capital inputs to the DAF produel isuns process. hu ts ,ueh u i i h h r  e l i _ to gs ’ t hue s t,uts ’ c c i  i i - s’ l ’s h c i  j
These demands are base d on exogenuuusly suppl ied  I u is t .c t tes ’ . ps’ t u t t , t d l s ’ O t  eh u . t i u t ’ s i i i  S l . i I u c c l i  ( h ’ (  

~c I

c c  islets o l d ’ .  int l i t  he d ust c i i i  s’~ I sc c~t t i~’l iii cs ~ s . ‘ i t tcriteri a , suc h as a scenarh u for the most de i t t a i id i t i g
war the Air Force will be required to s upp c urt .  t h e  u i r s ’ t a h l .  t r u s ks . t u i c I  : t uuhc c u t tob d i i s ’s . i5 tu iahh ~ u u u c c s c

Five Year Det ’ense Progra m ( FYDP). Thte job iuf b cc p hs ’ l c c t c . Ihi ’ ihs -s c - i c i i ~u uu e t i t  c c l  :i t i n t i i t s ’ st pe t s  cli .

supplying the demands posed hr t u e  m iss i t u i t .  Is lid r e i j d i t r e i t u e lu l s  s hc c e t i u i us ’ uu t s l i c es n c d t  i i i tb u i5 - ps - cc p ls ’

revealed by the miu anpower system . taIls  t c u  the  -\ t i  ss i i h u j c cb  ski l l ’  c i c u i u s s ’ s . s I , t s s t c d c c t t t ~ , i l d s t i c i e t c c u s .

Force personnel systet ii . The persoi mnel s~ s te t t1 . i tts trc l i . i i c t i :ih :od~. ,utid st u is l s’lut b lals l  s~ c c rk s l cc thu : i t  -

fits’ s’ls’t u l e li t s ccl thus class met as thus ’ e hu :ut n is ’b sacting with the t ram lu l ig managem ent S s t e t t i  :i t c d
wit b ui n legal arid b u dgetary  cons t ra i l i l s . sl i reet s  t h i e  t l u i c i m g hi ss h t i eb c  p e l sictu ltel hicu ss c c s s it  . ,cnsh :oe ibis ’

development, ma intenance , and allocation of the h , isu 5 ut ue :m t us c c l  l c ’ s i c u i t ee t i t c c h t h i t ~ in thus ’ \ u u  h I rs e

l icdce d - i t us t In s ’ :i b ihu t 5 i c c  c s l _ t l’ Iisii p t u c ps ’t sO Il ’co mplex of rescu uirce p cuols etii hcush iesl in t I m e per- -

sonne l fc rce structure.  Ill general, thue h’ I( ’ uii i i i t e s  t ies l i c d n s . t u e  hl cc ss i . t i c  e m b u a c c i  .tnih t I m e l , iss i il’

all ptirposelt il hehu a v iccr  with u iti t h e  Al Nll ~~. s i t i c t i t  c i i i  I e:i L te es cuf these t t , i t t d I t t g

-5’
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Id .c n~ ld c c i t , i i i dt  “ h l d i u s h t t c .s mlu , c l  u i h t i t t i , i t s ’ i’. c c c i i ’  \ c c t u u i i u u c ~ ut ic t i lels .tu~ t h u c c s e  S S i i t c h c . .i~ t h i 5 i t  h d hi
st 1.1111 this ’ .dil) Us ld d i s t i t  i i  t b i s  h o i s ’c ‘I l i i c t d i i s ’ c c  h ’I ( i i . t t  i d o l  - 1u1 h u h _ c s i i s s i  t l s , t l id i i l 5  i t t  55 , i s ’ i d d
iheC le s ’ s I h c i ”  is~u s i c e e t i c ,e iuuu h u li cs lIm it th u e s utl us lnu t i- b u s’h u: usu c c t l hi .it i’ i ll s i d id it. ’ scli sd.’ ule si t ,ib u i s - . reini n se t i
m i _ c l l u c i t e  c i i  th i s ’ i u u c c i u i l i I ~ mm u s ’ s I t _ u u i i s c u c s  - t h i s ’ th i s ’ c is ’ h l t i s d  ‘ c c :uis c c i  nu ‘ t i l l s  i m i n u r  i c ~ds ’ t a t u m i g h it l c . s~ss

c c l  t h i s  \ l  \ lh”’c~ i,ih’ ,s’s ib is ’ d u ll ccl this I \a t t i l u ls ’ s c i t  l c c i i t t i a t i s s ’ u iu i c s leh,, s less i  1 u s d  1 r  l I lt I
t i t l i c , ’ t s’i h d im u ed t i s ’li t s . t t t i s s l i h s ’ s t l c d t t ” . ills1 n u t t t i t i i c l t  s e d s ’ n i d s t s  it is ’lusle t hie i c t t les ’ t  s’ t i c s  t i v s i i _ ss re p icr t
I u s ’ s i t t s c i h i s ’ ih i t t  i tu s it ie Ics’is ici il de l i e s c c i t d s s ’s Oh Rt “ t i l t ” uus ’e i i i t i I i i t t i  t t i c c d s ’l t w h iu chi elnn iiua tes
bu s-i ss s ’eli t i l e I. ,inous c i i  i , m t t t / n c l  i c cn l c_ c c i d rshi i u: it es c c l  t i c 5 ’ hulh i t uj u ci t ‘a l ic u l ir tr pes ccl hu ms it t  h u e  I c c .
hu e I ‘s . t i i c d t t c d t u  c’v ,c iu ta t ici n i c r i c e s ’ss ) t iSsici  at thu e An I i irs -c

\ c ~ ’e i d c i i I ’ ,  s t  is~ is I t i d i s d i t t i  l h c s ’ it i i t t j u .iU i t i l i c  \ l i l i ta m~ Per s cc t i ne h (‘s’nt s’r atid tiis’ I c t : t h  Oh c Ii ’sitss .

ibis ’ ~ i \1l~ , t h l l d ~~l Y u d  I h i e h ’ ht . Iuu c t ntis ’ ul li d re as i d t i -  I’l it i  c c i  I hte 1 ) 1 1 1  es r h’rc cc c i renien t Sr s hemil
ncbbs i li i e ,i ~‘,i\ iiihlmis ’t c5c - sI hus aIR c i s i t i l e d i t  iii th i e I I  () I ’OPS ) uii cde i ( sshu i e h  cls ’ i iuues t O cip tit ou l

s 5 s l c ’ t t i ,  I i i i  th t e  l i u l l is es id th us research u,  su i c h u i c i h i es ’i prccs -urs ’un ehut pr c c gralli sc cs t .c hul a ]itr trade-
t l i i t t e s  as the S a l i c c i t s  t s ’ ilu i[e t i le l lt s  s e e n , t t l c c s . c i S L i  c i i i ) .  Iii ~u eid e t ncL this ’ d I es-h ive de seh ic pt li en t ot a
all hustee t c i cnst i aitit s . a tu u l bs ’~ai s t re m i g i b i  Iitn~u i —  i u i d r l t i a t t s s ’ t u i u c de h reqiurs -s t hi. ! thue s r st e tdt cit il i ter
t i ccns c c l ;  t cc rce  e id l l i p cc tu e l i t s  s t ict uih i l  be c cu t is i de tes l  as s’sl h e  e tc t u c e pt i i : chh r  s l i sut t uet  amusl hooted ill terms mci
e\c iCs’uiiiii’, inputs to t hue I’R’ . Ills’ Ler e\uugetuiuus i ts  i’ccn i is ati s h t b ce ch i e c t s  ot its ciperatit te proc esses.
iti puts I c c thus ’ h S ire t a )  thue  s : t i t c c t i s  i t i t e rmi a l l ’  I icr s’\aili pis’ . u I  t e t i n s  cc l  tIme Oh - i t  t i l t  Incehamus lu l .

s’’s t e t t i a h habi t itu al k s ’t mn t e r ac t t i c c lus t hi ut detern iine his ’ i u iu c s t s ’ h c’ sss ’ i t t ma hir operates hit assure that t Ime
t h e  supp lies c c i  r ec ru i t s  soith i Vatlis’tilar aptitudes . ahi d l a t i g u s ’ cc i  p r i u t o i c i t o t i  hdlars l t t te ni hers  ( h ides  lu ll
( h )  t hue ret s’ n h i c c cmd r i t e s  c c f  i r a i t i s ’s l p ers icm u i e i  w i t h  L o u i t t h s ’ n i u i a t i d  a sps ’et lm c prc d u t u s ct uud tu es huitr ecial.

s te ePle ski lls li ii v mr i ic cus hi res’ s’uu t u i uu cne h i t s .  I hue sil eet oil t h e  i t todel is s’c c t t t p ls’me lr t r a n s m i t t e d
t l i rcc u e h i  that ~i c u i . -\ I h ic t h uer tn ’uds’i e l l ec ts  are

n i ge l mera lhi / ed level , thus  l u m i e t i o c u i ai sls’scr i p- i s c c l ah s’d Ir oiti th i e Air I curce h~ t ime  close d prod-
t m i u i l  a Ils 1 t a x i d l l i u t u r  of t h e  Al MI’S el as suil e s t h e  iuic c ti ot u hoard ldeall ~ - it ’ a t i o dr uutnut i s - ot iuocdch is i c c
c’ ls ’it l e llts srst eoi  to fac i l i t a te  i uiu is hs ’h i t i g .  lhc c soe ver ,  he a l iphis ’d to an’. s i cr t  i t t ’ lar ge-scale s > shem n . it
ibis ’ e llis-i iu i lh l t r  mc i  t hus  level  cc l  g et i ela hu /a tu oc l u IS should  he s lu n i l ug t h e  i n i t i a l  design o f s r s t e n t  super—
h i t l t i m e o l t i c  pr i t t l i o u t i t i su  s’i c t i c e p t i i a h i / a t i i c t i .  \~ h l l I e  t h t i s  a t i t i g  i lu i c del s, Tb len t h e  muor m uat ive  iuio deh can e xp l i—
is i c c  uuie.ud task , i a thue r  ii us .u t t i o o g t h ie iluosh c iii’. i n e u u r p u i r a t e  all id ’ t h e  obj ectives iut ’ t he tuew
i t t l l t d d r t aiit a i td shill cult i i t t cd eh t tug  t ,isk . ~u geller- s r ’c le t t i  at us h direct its behuavior tic seek th uose gitals.
a hi/ es l uu tc u d e h t i and c c i  u s d 1 us iii m t t is ’ value to thie In tht is  case . t h e  t uor t t iat ive tnoideh becomes t h e
dec isiouti uu iak s ’r. l uu sls ’s s ’ h c c p u t u g t h l is  iiett em:i hc iesl s \ s te tn  baseline of operation.
uo u c del intiu a viable i t u t o r i i ua t i uu t i  asse t iuu r  s lem ,n us iiuct i  

. -

Itia kers . t Ime ts ’c htnc lc c g ieai a pprc c ae hi e i t i p lc c r sd ho practice. ot course. n esv icrgan u za lt icna l
o r e i t  I s  i t t i luet ices mite l uc c ls ’ tue ~ c c i  t u e  hlnall s \ s t s ’ i t is  are se ldomt i shesigmied tr iutu t h e  ground up.

ami d nccrn ia t i ve models are mn trucd u ieed as decus mi c nprccduct .  
- - -aids to eti h i anc e th i e  p er tsu rt i ian ce ou h p a r t i c u l a r  pr o c .

eesses t i  tuuhtiprocess Sr stetus , lu cre i t s ’ 5 5 c c

ii , t t t t -  T I-CIIN0LO(; I( a ,\It PRo .-s ( ’ II re la ted  d i f f i c u l t i e s  in th u s practice One is thuat
loi c dels for which uup ti ttia l beh aviour has been

N c u r m m u a t i ’. e veruis I)escri pt i~- e Modelin g wi cr kesi ou tt  c i i i  only rarely  reflect  hue t rue  ecunu-
plc ‘ni t’s’ c i i  t h e  real wor ld ,  un less t h e  real w ou r h d  is ,

It is ht .i t l cc l  t i me t t t t s s id ih i  c i i  t h e  Air  I’ iur c e  is de’
scrihed pr evi u uus lv .  cu uns t ruc te h a r i c iurm d t h u e

Il ui i iat i Rescuurcs’s Luboratoc r~ (FIRE.) ho probe atud t iuotdcl , Thus di t ’fic it l t y is t i iost  often overcomim e hs
e xpai i d t ic I m i  Is out ’ app l i ca t iu uu u  c) f thie  enie rgt tug r e s t r i c t  inc t h e app licat ion i t t  h uo u rmat ive luodels to
te c Iumiculc tg ~ i d  5’. s t el tu n i c u de lmm m g to aru cu u s aspects hbi cc se simb prcicesses so ith perforhiiance ch arac ter-
i t t  t h i e Air I’ icr s ’e I li ait p(usve r ah i t.l ps’rs ol m much s~. 5 t e i l t  - ist ics I hi at cart he tne asured in u mmualu hi guo uu s
Who le a c i m h ig  upt d tu t hu i s  t u issu ou n ,  s e u e u u t u s l s  it I I R L  nutuer ica l  tern i s ,  Do imimi thus , h sc sve scr , leads t i c  t h e
h t , css ’ sh i re c ted tb t eu r  a t t e h l t i u u i l  c i  ou i c d e hu ig  specific second d i t h i c u l t v :  i.e. , t h ua t  i t  is seldo m clear wlua t
pr sucessc’s ,tnd sii bs~ st eitus t h a t  are ett ibeddcd el Is-c t’. t h e  i n t roduc t ion  of mu tu r l ua t ive  tuode ls ( tha t
wit It in time e r~ ci u mim pIe’s ci u/alit un al 5’. 51 et il c upt ilu i te ag aimust  thi e ciun crete sub process guual I
t h a t  tt iana gcs t t in in p iuwcr atush pc rsm c i utu el  a c t u s i l  i s ’s lo use svithu respect tic the tuore basic t i m id a b s t r a c t
tor m hme A it  l u r e s ’ . T h e  r e s u l t s  ct l  t h e s e  e t b c i r t s  It , iss ’ guials of t h e en tire  svs tet t i ,
been I so c c basic I’. peS ill ut iuu del s m i cc r t l c a t  u s e  alts l

- - - - .. . - 1 hie deve lcupr uietit 01 descriptive muodels reflectsds’scrt nt ye - ll c is subs ect ttu iu so il l  sliss uss s.mshu iii - - - -
- - - a hundamne nta lhv du t fe r ent application oI modelingturn wit h respect tt u pcc t c n t t a i  app iucation to t  , 

, 
-

- - - tot sS s t eu i i  improvenuent ,  Rat h er t h an at temptinglarge-scal e tuc t de hiuu g  at id ev al uat ucuh u m c i  t h e  -‘  - i i u -

()
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t i c  pie semibs ’ ss ht,i t a s s  s teu h i  c c i i ’ i u t  t i c  sl i c s i e s s u i l c u i s e  so ,is t i  ~c h,Ht h i s  ‘ u c o e s s e s  a ’ s ~l; c , I it , c m i ,

u t i i c s lels It ’ .  t i  I c c i  u ntil’ . I s’prs ’se ti u II us ’ s l u m 5  l i l t  e c i t  ii. i I ots s t i c  c ui g bus -i i ,c s I cci ,tI t ‘ i t ;  I c c _  ,t c i ’  S .‘. i i c _ i  - -

t hic ’ s \ s t c o i  nus i t  is Pus ”. nuts ’ .15cc1 t , i  n ’ e i te in uu e  Ii’ . - h u t  cs - u i- c u 5  s i  ci c t i t , u ijs i ib  i c . u - i c c d t i  I I .  i t  t -

u dc t btese s nuhiciut so m i t  t h e  ss s t s ’ Ol s i c  c c_ s c c i  so i l l  d c i . c i i i  il l  s e t ’ .  c l i i  u s  o i l I c ’  ‘d c  l i s t  Is .uli -
‘ ui ‘ i t s !  t b - s i

I s s e m ut ual l r  - s l e s e c u i c t i s e  t ium i s l e i s  c i i n ’ , i dm i / s ’ i t i h id  nu i’ , i , i \ i , c t  c c i  t t i u , u t o ,u u i c t u - ~c _ c _’ lb i ,~J c c - u i t u c i .~~t e n u m ~
mu t’ c i i  thigl ul I c c  [uni t til l u t tu p i  c i t  nut i t  I i i  c c i  d u c n t i  i c~ ( I n  i s  i i i  its t t nut  mul , i t  i c o n s  ‘ c c i  Ii ,c l h i s  t ‘ . - c i

a h icu t  t h u ~- c u t m s ’ u i t  d m l u cmni ncc mi ci ,m soc l i  s lc i ins ’si o i t c c o o n c i i c ’ n  l i i i  ,u ie s t i h i e n u l  t i c  c i t e s  t i s e  is ’ l t t e s e t c
s s s l s ’ u u i  l’luIs  hr pc oc t uuucms h s ’i 0 m m ’ .  cs’ i c iritmuul. m is ’ . l in I n i t i c ’ t i  id s ius ’hi  s i - t e l n i s  d i s h  s _ t O  ic c - c c  I c t _ u t t i e d
ti lniui ’ . ss .i’ .s. I c c i  i tms t nu ldc e , nu sls ’ s s r i l d t u s s ’ u u i ~i~h~’ h t h iS n iu u t t u l i s i s’ i t i l ’. I m i u t l i i~’ sc _ l ccl .i5cut. i c_ ’ . i b ce ss nur u b m u s
he a statistic _ al te lni hiscus l iup , .u ss’t c c i  si t tuilO .i ti ec0is l i i i  c u u i u n u i  ccci ~. u u i  ice u i - - c l  so II I~s dtss ’ n ’ ’u 1 i t i  t i  5

esluat i oulu s , .u sequence c c i  s lull s ’ i e tus ’e c u d  c i  slil is ’ t -  t i s ’ \l  s u i i s s ’ e t i c c u .

en ima l e s l unm ui iu t i s . a ema i u l i t c nu i  s lm s i c i n u c , . c c i  s i t u l i c i s  a
- 

. - It s lum c ui sh Its s is ’ ,i t th nit it So c  cut Id Its  t u t c _~, c t d h t  t~ ls ’ss
s s ’rhnul de s c r t p t t m c t i  cci this ’ m c lts ’ r .ilut iit p u t i c i } u is ’ s iii nih _ —

- - i c c  st es s ’ h m c j t  .m t i c  ct  c u i , t t t s s ’ o ld csl ct itl t h e  - \ h \h I ‘c pu cu
ou rgamum / t u t t i c tu .  I- s,n isl is it i uss s iis’Ii a ut ic is l s ’i i s  h m c i  uouu—

I c c s lese h d l c t t i s ’nt ic i  .i r n u h ius ’i c_ cc i o p lc ts ’ sls ’ s c t i l i t i s s ’
lates l s lepettds upict i  h u e s ’ Itnusic i n u s t c c rs (ni t h u e  ‘ -

- - - t uu ic i s ’ h .  I bit ’ s \  s l e tO  us s cc  c i c u i s , i t u l e s l  n i t i s i  s \ i e t i s i \ s ’speem hi c pu rpmcs e mit rite u t u c cds’i ( h) t h u e  t i n u t u  me cc i  — 
- 

. - -
- t h at t i c  m u i t  i t u .m i c d l u t u  sut lable l ucr  ucphm i uuu / a l i i d im

t h e  s’s s h e t u u  h e m h i C  sl escn ih ’ccd , a t u d  is  I t i ue ste~ i s s  c c i  - -n i t u n u l s  sis s s c c t i i s l  rs,q t i m ic ni I rtu i ts t t  c c l  t i c  mi icd li ‘ c i  i t
u u ude r s t a t u s l i n c.t id th u s ’ s~ sh e th i  pu c s’esses  n u l ls1 c ia— - -e l u a r a s ’ l e r u s t u s s .  \ ln t n ’ s ts ’ nm l u ic . ’ s essei it ial t i c  m i s
t mons lum ps possessed bs thu e s c I e n t i s t  e i u l t s t i l u c h I t i C  

. 
-

bts ’h,isu c u i so sc iuls l  s uiels be h e l l  c iii c u  ch o ic es t
t h e tiiode l. - 

-

hu e ’’. ic i ts i  recidg it i tuoti . lluus . slc’ssii up i t sc uin tds’ l ’’ . t

In gem ueral , there  tire t h ree gs cot s l t c , m s o t u s  l i i i  511 old bic s le seloped pr t i dl ho t u mu m i hi a l iss ’ t i c ,  c c_ic

c o n s t r u c t i n g  e x p l i c i t  descr ipt ive t ioslels of sic h i u n mi )nu ) a lull , i s ec c u l i t  c c i  cau ss’ a t u d  s’Hs ’et uei ,m-
syst etu is. (This is nu s i tpp o sm.’sl to t h e  i n t e r n a l  t i l i ude ls  t i i c t u s l t i p s  ctu tu bs’ e s t t t b h u s h t e d .  nmt u s i (bt ) t h i e  nt c i ,ils ,tt d
o h svste liis wh ic h a uun u lv s ts  oust h old ss i u h u imu t h eir e c u t i s i u n m i t u i s  omi goal a l h n t i t i c t d e t t t  t urs ’ el eti r i~ si’ s’ st-

nuinds ,  If  t h e  tuoudels are not  exp lici t ly  set f i cr th i , l ied. I hue l a t t e r  pc tills a ttticrs ’ realistic represer i-
only fragm i ments  are revealed t i c  c ri t i ca l re view . t t u h iomu  iii the s~ s l e u u t .  T h e  fs cro i e r g i ’sc s thus ’ n i t in t ir st
First.  such a ituodel reveals t h e  aiia lv st ’s perception a basis i i i  se al ut ug cci n u c lse r s s ’ s i  ic , is ci hits pre-
oh ’ the s~st e m ii in e i umuju net i od t l  with sotue part icu l a r  s e r t p t mo i us  fr i cut i  c c t lu er  parts  of t h i e  s~ sls ’ u u u  -

pur pose~ t h is , of course , allows crit ical assesstu eot
of the r e s u l t s  of an Y given analysis. Sceo mud. a Infor m ation-Feedback Control Sr stenu ~s1ode I
descri ptive model can reduce t h e  uncer ta in t y  of

. . ‘ Th u e I t t e r a t u r e  oh ss s i e u t us  t i m e or ’s pt i su ds ”.
predict mom u s of t h e response of a sys tem u u to ex te r n al - ‘ -

- . Ii unuerous t ax i t m t o i l u c s  for eln issi is t ie s’s si etu ts .
p erturba ti ons. internal  ta i lures oh performam ice.  or - _ . - 

-

- - - (iemuera ily th ese taxonott i les are necess arm l ’s Si d i t i  e-
basic tnconsistency in internal con figurat ion wt t hu . - .

sv ltat sit iuphistic and sudCcst lurun etu ide l ines i t
respect to the tunctton under study . Flow this - .

c i n m ss i t ’ s  tug smt ti p le s \ S l s ’tt us. h bu iss ess - r . due \ l-Ys1 PS us
resul t is accomp lished depends essen tia l ly  sun the - 

- 
-

- exces’d i u uucis eo iu i up l e x t u lu d i t s  t i c  s\  s i c _ l u l l  ;‘\ iIt-
torn u 01 the model - mt nuay range frot uu t i ndmt i c c the ‘ -

- -

- - cc i ut~ preeu se h~ ratbue r t h e A l Nil S I its ra t h uec  so s’ll
so lutuom i to a set of equat ions. to extrapolattot i ‘ - ‘ 

-t he b ee slh a ck class of svstei ui  a tYpe  c s d u u i u u u c u i  I c c
using statistical relattons , to st m m uu. u la tmo uu oh (hue - 

- . 
-

- , - most t axom i om u u mes , F eedback 5’. sletut s sar s  hIt cuc hit -
operation of system processes over t mim i c .  ‘flue third pIe not t~ fro iti s i t t ip h i s t i e  t h i e m u tu os t a t  s ’s s~ s’ t t t s  comu-
reason for exp h mc u t and complete models is to ta cm - - 

. 
-

- , - . t ro t l hu t i g  t e t i l per t u t ure  tmc euci ttp lex s c u c_ ’ i c i ~ n cu i t u i ul’tuc
h i ta te  miut nerica l computations by prou v ud i mug a svst s’ms whuic hi  co ru t r i t h  atid i t u hi tu e t ice  mu ultitudi-

• consistent framework b r  t n e a su rem u uent  amid colil- - . . - -

- nous variables. 1-a set it i ahi ’s t eedhack sc , s t s’t t i s  ~rit-pa nsomi . vi de four soni c hr pe of sy ste m reacti su n I c c si fl~
‘flue conjunction of the purpose tic be served di tmons w i th in  d i r  ex t e m n t m l  to t h e  sr s h eu tu  I c  u a

and the nature  of the syste tu under s tud y  deter-  silup le thermostat  system 11th ’ .  migh t he an air
nuines the type of descriptive nu odeh to be for’ co undi t ioner  s w i t c h u i t i g  on in response to wa rI t i
n iulated. This repo rt is concerned wit h m th u e proh . ri uo un u t em p era t u res . our for a cot t i p h e ’s  sr stettu like
lent of usefully m odeling tIme A F M P S — t l u i s  svst et iu the Al :Nll c S this  mig ht  he increased tr a u hu im i g  c c i  ut s ’sO

is a coni tp lex . bti era r chu ic al hv ‘.1 r t mct tmr e d iu rgani i a-  r e c r u i t s  in response to l high tmt t n t m cu m u ia u s ’ s

t io nal sys temul .  In sonic war s , t huis is nu most dif - N a h i u r a l i ’ .  , the Al \fl u5 ~ a cdt t t l p le  5’ 5’ . s te t t i  5c  cii -

tlcu lt type ctl  system tot i epresent in a model . Thue sist ing c c l  nua m i r tee th nc sk subs’. s i s ’ i its  as ~ eh h as
reason for th u s is that the behavior cuf such systems matty st m hs v s t em iu s oh o ther  hr ps’s. I hi iso e sei  . It is
is largel y non in tu i t ive .  1 - se t u  if  we complete ly  un— thus pe rsistent t e a t u i r e  ci ’ res~u cmt i du tt g ic  c i tm is l i t iou t is
derstand all oh the si ub pr cc ces ses oil ’ t hue s r s t e t i i , the t ha t  eau ises c o t u p h e x  scce icc ~’c d i u t i c u t u t s - s ’s sls ’ t t us tcu he

ta x ou no t i i m t l ed nu s lec slha ek euc mih i d

ho
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l Ime chuich ls’, u i ttue m d l  thus ct: inc s us a c iu im mj liuus ci u,s ds ’ s i s i c c t i , die h i m i m u t i g  c c l  i t s  use. bi oc so it sh ah he
is ’ its t ie m u s e  pi c d c e s s  us hce t s ’ b us e i tV irot lmi t lel i t t i h so s’mglut s’d In a l u e r n a l  use  act ion selectioum i . amid t h u s
c h in u i c ~ c_ ’s 5- ,lluse i l e e i suc c lms  t i c  be ouads ’ so h u ic hi  c h i at uge man ge ct a l termuat ives t h ai call he c ocmis isle red to m
thi ~’ cm m gu i_ i l s’ l u on ium u t u ue iu t  so huchu stuiu t uu lnu tes t ie ss dot — s e h eetu i t t u .  Policies s’xp t icih hr or m i mup h i emmi r  dete m-
cis ioiis. l Ime hus ’h u n u s u c c m  o c t  s ushi s c, s t c t t us , whie t h iet tu t i t u c , oftemi wi tb i  pr uc l c c u m id e t fec ts , I m o t so t u e  trads ’-
t his ’’. inuks ’ the  s- c u m u cu s ’ m s ’ h i c r t t cs  (If e ls ’c tr omu ic bligh t  o t t  between slisur l run versus long ruin  object ives  is
c m i t m l t c u ls. bmi c i mc izu e n m i , c t s n m t u i s t t u s . icr  s c cc ial icrgnuo utn u- t m .u hue iuuade . In m eru i l s  o f i n h ’orm im at to n r s ’ c_ -eived h~ a
t io um t s, is c h t , i t n i c t c u u s t u c a h l ’ .  muo tih ituea r amid icss ’i l’ p ou h s- r - re str icted sl ec isiic t i  mu uaks ’r , decis h ctt s t hat
la t icrv ,  hm md eeih . hmt r  e utgi i i es ’r iuug-uype systett is , t u e a t t e t l u p t  h id  c su nhriu l  tuiwar d lo um i g ruin goals i u t t en
m t esi et t pr s mb cletuu ~s c isoetu t iully that oh’ properly c u e  nut  e ‘‘ ‘so ic rse . huntoc re ’ het ten ” ses huet ics ’s This
sl nm u ii pmm ug timid stt a bu il ’usu u hi ts hr PC ot systemi l respomus s’ nat im m nili’. sci t ih l is ’ts so- it hu shiuri run gouals . and if the
tot desi gut ohje c t iscs .  purpsuse ouf the piuluc’ . guidamuce is tuot visible or ml

t h e  i t t ee mu t i s s’ s ’ s s leu tu  is not weigh ted in s’uunsonam uce‘lime t i l tO t i  1a5 - l iu rs  w huchi s- ccn ditisu mu t h e  heb iavio t r
of iurga mu izat iu mtit u l i m ut ’ormmua t iocmi feedback c o m u t m i c l  wit h k u mug ramige goals. the decision nia k er nu a~ he

led hit  c i rcu u m i vemut  policy r est r ic t i iumu s ,  ‘fluis can hesr ste i i u s  hi nt s c hee t i fccumm t d I c c  he time in t ’ic r m u a t i iu m i
sr stetmi sIt  u c t u m e . t imne  d eln u s, amid t h e  policy’ s tr u c- hu ig l i l~ dys t ’unct u o umu a l to tt u e a t ta i t um uet i t  of t h e  pur .

t o m e .  flue s t ruc tu ra l  ansI delay sequem ices th at pose for wh ich (lie organ iiat ion ex ists.

chuarac t e r i ,.e a pa r t i cu la r  orgat u izatiomi g ive it smIte If time behavior of t h e  AFMPS as a whole us
sy tu erg i st i c  be h avioral  aspects nsut n s t rm u a lh y comi- greatly influenced by its inforr iua ti on -feedLuck
sidere d im u t tu a iut u sze t ui en t systet ius analysis.  Phase control sy stenu features , then explicit info ru’nation
sh if ts , perious h i c i t ’ .  , reso ni amut h’res lue ncies , policy about th ese aspects of the system should have a
h a t ud s o - idthu , atid s tab i l i ty  appear to coun found pre - prom iu i ru emit  place in a model attempting to describe
dic i io t i s  about system l u performance.  See 1-orrester its be h avior. This is not to say that nothing else is
( I  i)(,s ¶ .  .r e lahorat ioumu on systemus te r t uu i m u t c i s cgy .  i t i i p ortant  in the functioning of the AFMPS , For

ins tance ,  the mu uanag emule n t styles of the leadershn xper i e iuee  ss i t h u  in b ’o r mn at ioumi  l’eedhack c o m i t r (u l  whis’ superate wi th in  the confines of the AFMPS
systemuis indicn utes th u at - wit h : the e\cepti on of a fe’s’.
ke’. poimi ts oh ’ l eve rage . models th at are properly 

may h ave a considerable impact on the particular

c ot t i s t r u ic ted  so ’ i thu respect t su t h e  t outed  t h ree t’actors pat h t ha t  due systet u u takes with respect to some
arbi t ra ry  operatiomi al m easure. Management style isare re la t ive l ’ .  i it se t is i t ive  t s va r i a t ion  iii paranme t er

values iii r ep l i ca t i ng  t u e  dyna t u ic  beh aviour oh ’ th eir jus t omue ex am iuple of the influence of people within
the syst em-, collectively these influences are therea l-s ’s u tr l d cor responden ts .  This is b eca u mse of the ‘‘h uman fact or. ”

goa I - s e e k  i it su . sd f - c orreet im i g na tu re  of suchu
sys t et iu s ,  E ve t i  it c\ntet :msljustments are im m c o ’r r ec t  Th is ”hum u an factor ” transmits its effects into
so i i h u i m i  a t iu i ud e l .  I t  i m u c r e t i i e n t a l h r  seeks an object ive system behavior in three ways: (a) through incor-
st a t s  t l m a m  cou -respot ids t i c  t h e  goals so t m ejut by tIme poration in t h e  syste m policy struture , (b) through
real  sr s t e t t u  effects on t h e  efficiency of human factors of the

Ti mm ic  d e m u r  s , m u e  p a r t i c u l a r h v  ih i i p od r t tm nm itt imih ’or’ system (by effects on tt iot ivat ion . for instance),
and (c )  thuroug hm novel or creative action selectionu t u ,n I  u c i u u ’ ieed htmck s c c t i t r u c h  5’. s t eu tu  beh avior, Sr -stc tn
in decision situations. The fi rst of these can ber es p cc mlse c c  e t i s l r i t f l t u i e t i t a h  chu t u t u gs ’ s can he amuip l i—
incorporated directly into a model of the systemfled hr t h e  s imuu l u l e  it t e I ouf va r i ab le  delays hi

imi f ou r tu i t u t i u un  flows. Fur hu er . deh a~ s thu etn selves can st ructure .  The second probably can be represented

he t r e s h u u e l i e r  s c u t s i t i s s ,  I h i e r  t Im ’ .  tm t i i p h i b ’y t h e  only by essentially “brute force ” techniques.
N ovel  o r  crea t ive  behavior is def’mit ionally

s t  es- i s c , l  s’\ te r l i a l  i l i s t u r h a u m e e s  th at o ecmm r w i t h i t i  a
cs - mtai tu  r t m iu ge  c f  i r e ( h i u e t u c ’~ tum i sl a t t e m u u m t m t e  thue mu im possible to represent in a model. It is one of

t h o s e  s i t u a t i o n s  t h a t  limits modeling andcut  t si s le m h u t m t  ra lugs ’ . extrapolation of any kind—i t is similar to the
[ h u e’ s t u sh ’. u ct  t Ime  -\ I \h I’S I nu s tin tu t or -  s i tuation explored by Karl Poppe r ( 1965), In

i n a t i i c u i ’ h c ’ s’c l h a ck e c u t i t r o l  s\ s i c  i i i )  is ’u i u i i r e s ’a c t u m e i i m l  s tudying the logic of scientific discovery he
ihs ’l I d u l t  I’ d~~ u d t  hue cc i t i c ep t  id ,i I mm !ic~ sic as to s Im s - concluded tha t  there is none. One cannot be
t i t t t i i u i s l u  h e tw s -e i u  p0l i c ie s timid dec is icun s , l)ec isi u u mi consistent with the axionts of probability and
prutcesse s m m m l t s i c i r n i  in l c t r mt i  at c dl i  i t t  t c u t m e t i o u u  : p it h - model novel or creative behavior as equi valent to
cies tire ru les wh ic h g iuver tu  t h t e  use of it ’i t ’o r n u a l k u l u  r ami do mu behavisut ; i.e., as a probabili ty distribution
in de c u s t c u n  ptc i cs ’sses liii u h i c u t  ill i i i ’ .  polic y is t h e  cc s e u a space of events (action selections). ‘I’his is
c u t u m c e p m  c c i  t i l t  m u h j e c t i s i :  c c r  nu shesire d s l a te  of affairs heen uu mse t h e  essence of novelty is the creation of

I c c  he tic h u ies - es l .  I’ c c l i e i e s  e s t t u b l i s hu  s o - i th l  vary ing n eso i vet u t s  outside the ori~ nal universe of
ol s ’g rs ’ s’ s c c i sps’s’c t l c t ls thus ’ i t ut ctrttun iti cc ti relevn int t i c  a dls c iu ur st’
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Yot t t lie tact that novel events are ziu ut  im uu p h icat iom u s I or system iu represet u tatiomi . Imu d i vi d ui t i l
predictable does muot ouhviate tIme usebulm iess of a decision blows can he explici t ly and dm sc re t eI ~ re
descriptive tiuou d el of t h e  AFMP S. R a t h e r ,  if t h e  presented as se q uetutmal  processes. A s t n u i t i  - th is is a
tu uode l is pr ouperly com mceived . the possibil i ty of c u n tradmst t m uctm o u i i  wi t h such tImin gs as c o m i u p e t u h i s e
cmeatis’it ~ in t tu an p ower am td Pers onmuel decision market  s t ructures  w im ich are c ou n muuo91 I~ mmu ude l s’d

m m m -.ukim ug it iakes t h e  mu u s ude l evemu mu uore im i upor tamut .  In uu sim ug Wa hr asian -type si t iuuht aj u e ous deter r t i in a tm u u m t
pti rt icular . thu e nuode l should bsu r t u u ulat e i mu tu c o umu — ur ex t  re m oehy soup h is t ica ted ga me— th u core tic t ic  rm ti u-
siste nt co u m u up u m t er  s im u uu l at iomu I ra t t i ework  t h e  lactors lations. Rat h er. t h e  internal decision s t ru metu re  c c i

w im ichu h im mu i t  blue breedo mn of act ioutu i c f  slec isiotm the AFM P S cant he c t fec t ive hy  represented h~ a
nua kers. This u m i eamus that the model sluouuhd idemitiby m uium i th meore t i c al  s t ruc tura l  analogue based s t nc t l v
t hiose points i ub leverage wh ere giu ud decisions are on a principle o)f explicit  correspomudence t i e . .  t i mat
c ritical amid sh ould poin t suut t hmcu se eu cm ui pon e nts  ouf eachi imumportant  information flow and eac lm sheet -
be havior wh ere due system b an dwi slthu is stu miarr o iw sio mi musude amid each explicit policy in due Al Mh 15
as t ot a t t e m u uat c  t h e  eb ’t’ects of any s h motrt  ru n policy will h ave an etnpirica lh y in ter preted corresp oundent
c bmam i g es.  (Th e cou mu cept uu f handw i dth i  is taken t r i u mi m representat mon in time model. Th is ms feasible he-
the tlme oury of him ue ar systems as developed h’. d ee- cause of t h e  “ finitetiess ” of ’ t h e  I) art s of thue
trical e i mg im ieers. It is not t e c h u m u i c t u l l r  c iurrect  t o m use AF M I~S that it is conceptually possible to repre-

the ha midw i dt b m concept b i r  nonl inear system iu s as sent. Dm scussion of ways of dealing wm t hu  tIme practu-
a re at hma n d .  h owever , t h e  notion ou t change- cal proublen is of imi ip l et iu ent ing this type o~ repre-
resistant be h avioural pat t er r ms is qui te  rele v ant t su sen ta tm on is deh ’err e d ho Section I I I , w hi s ’r e a
nonlinear svs hem i us . ) T h e  mmu del wil l  thu emm allow an pre h i t uu ina ry descrmpti o u u u s~f ISEM couitent us I’re~
am ia lyst to tnap bro m t i  an unbounded dom iu t uin of semited.
actio n selections tot a bounded range of res u t l ts — iou [lie rep rese t t  t ti t u t  mu out t h e  pe rsi in tie I b c u nec
test t h e  e t b c c t s  of new altermiatives when p ltm yed s t r s uc t u u re  t s t tu i tcu r e d ho c t Ime evaluat ive i c n i t t i s ’s s c u t i s  mif
agai nst t h e  i ru l orn i a t iomu h~edbac k structure amid t h e t hue t iu c u sl e l  In a c t u u a l i u s  tu ss’i ouf h o c re e s t r u i c t o u re
real resource c omustra ints on the systeni be hu avi iu r .  t iiodc ls are eiuuhed sled i u u  tbu e  I’l ( ’ pi cr t im ct i mcf t hue
Ra it huer t h uami nu ode l ing h o w  nianagers drive or g a mim- .-\ h Ml’S hliess ’ mnc c slels . deb lned bus i t t anast e m ue nt
zations. thus ef l ’surt b’ocuses oti how the orga nm - e nm te s t i c ni e s . su ch nus sku l l  sk i l l  le se l  nu t nud e. ‘s-ear
zati on drives m i uamia g emer i t .  gr oup s l i s t r ih u t iomus .  h mucat  io cmu - t imid t o m m e e  eiu tuu -

pou nemut . h o u rt t i  thue  cudgi utive s t r o ic tu i re  imi due coi mut rot i
Syste m Repre sentati onm s’. St diii - 11mev de m er i t u ine  w hu ic l u  a t t  r ih iutes  oil due

Be ctu uu se t h e  p ic h e~ -in b u trm iu at io m i . co mitr ol systcmtu per sotumiel t lurce are nmunaged atid sv l mic h u a t t r i b u t e s
o f t h e  APO1P S is hum re a u mcra t ica l l y  ourganiz e d amid f reely  ad just i n respo muse tic iui am u a g ememut ac t u ou m u.
a d t t t in i s te red .  it  is conceptually possible to ) ho ica hize Au i lu upsur ta n t  aspect of thus el b u r t  is t i c  expand t h e
resp ou ns ih i h i ty  arid au t h m o ur i t y  four each ae t ic u n  our description of t h e  fu urc e s t r u c t u r e  tuc allow es ahu ua-
respo nse requirement  exphic i t ly  reco giuized iii t h e  t mi umu ouf son ie ouf t huo use variables so- l umcbu dot adjusi
system u u giua l st m e t  sire , TIme t’act t h a t  t i uamuy im i upiur ’  wit h out exp licit  co m ut r o uh wit tutu t Ime A tM PS.
tan t p t mrts  ouf t ime systemit  are designed aro u mn d cium i m- Thue hirs t step imi u iu o d e l i ng  the tcc rc e s t ruchui r e  is
p u m m e r  based m n m f o u r m t t a m u c m r u  p r m uc es.s imug and t rnu mis -  t uu  deve h o t p a utni h led c rtc ss- sttnu l i t ls -a t i ou mi bu r t h e
mu issio u mi t’aci l i t ies  miu akes t h e  pr iuper  assignm hi emut  cuf .

decision tasks especially easy to de te rmine , Simuce 
i t i u p o u r t a m i t  h o m e e  categour i es  i c c csO u sed tic nuau uu uu e
pcrsom u muc l  resoturces. Thus is i t i u p o i r h a m m t  t cu t h e  tees l-

this  is possible , it is alsot poussible t i c de t e r muu imu e  t h e  hack con trol sy stem vic’sv ouf t h u e  t t i s ~.heh iii t h u , u t  it
sequeu ice om f decisio rms and c omi u uect ing  Ilouws of allows detec t io ; mm cf t I m e  responses ansI respi u mi se m itt s
in fo r nuat  iou n w hu ichu i n i t i a t e  due t i u lk tw—u P 0 t h l iuius t  itt  d i rected chuamuges , Th is hetusis tic sI ire5-t e s tul  u uni t  ii i t t
purposively caused ch anges him t h e  persounnel ‘surce uu f  control  e fb e s - t i s e n es s  m m m c l  e f h l c i em u e ’ s  b us e ’t , i~st ru c tu ire ,  F u r t h e r . ~~t hi  each a ctm om u se qume m uce.  h h i s h u i n g  t h e  h i tukage  het~ e e mm a s lec i s i uc t i  cu i ces mcccl
specifi c act ion tunics cart he sped t ic  I — t i tmme re— i ts res u lt thu  r o uum g h u t ime c c u m m t ro th  ti c I iouli t I ansi u i uss i  c c i
qutred to t co u llect da ta ,  tot process ml in to  decision t u ec h tat u st i i  cf this ’ svstet ii (i.e. thus ’ h m n ulii t it: titush
re lev ai i t i n t u u r m a t i u u m i , t ci evaluate  atu d ch oose an tra n s p c d m t t i t i i c u i  t d l l t s’ l i tues I
alter n at ive ,  amid to tra m ms nu i t  t h e  decisi iun rcsuihts to
ot h e r pa r t s  uu f  t ime system. Su m hsc s h u m en t  tic t l~ s, c ut h mer  re pu s’ss’ntt u tic cu cs c i t

t h e  persounmuel  I cured c_ it t hue e i uns l ruuc hs ’sh i mu let tut s c i t
TIme tact  is t h at imu t u I c u r t i m a l  h u m r e t u u i c r a t m c  su r g a m hi— variab les t h a t  free R n uol l u is t  tc5 t Ime  s n t i m n t b c i c ’s c c i  t h e

iat ioti  r s ’ ini t i v s ’ l ’ .  hew i mushi v i s lu u als  p art  i c i pt i t e  i m u t i l l ’ .  - -

c i tu e t i u tuve  s t ro i c tu r e  ni t s ’ c c u t u t t u u l h s ’ol . h i h u n u r t u s c m i , m c
ve m m she ut ism u c m i sot qui cum cc .c s c ut mit ~ red wit hi.  5ti  - thus ’ pe rsu cu m u t tI ic c r 5 - s ’ cc u u u l ii hue u t oud e l csl in Is’ rnu’~ 01

i m t t u t r t t t t i h  d d r i t t U t i f t i t i u n s  ‘ s t uc i t  ti ’s e tu t u l t u i d s h t t v  thai ’ v ti r t tm h he s t h i nu t  r s l n u i s  to thus hi u mmit ru iti c d c e u t u t  tu e c c c s u s
t e l’s . This t s ccbni iic cn c c i  b u u m u c t i c t m u  bm t ms t u p c c r t t m n t
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of the Air Force , the et’tlciency and effectiveness Force dir ect ly employs only about nine-tenths of
with which it trains its people , and its abili ty to one percent of the national labor forc e , there are
support defense contingencies. How this might be obviously man y more resources potentially avail -
done is discussed later. able to the Air Force than could be properly used.

Representation of the training and t ranspo r- The acquisition problem facing the Air Force

tation pipelines of the AFMPS is perhaps the most stems largely from the externally and internally

straightforward problem to be encountere d in this iniposed policies , such as (a) those which engender

effort. The only real probhe iuis that a rise in this the negative benefits of military life , (b) the rela-

context are the multip licity of channels from tive inflexibility in its compensation program , and

point-to-point in the system and channel capacity (c) age and aptitude requirements that disqualify

limits. In the modeling methodology described in most of the civilian population from entering the

Section I l l , even these turn out to be fairly minor service . All of these factors are quanti tatively

issues. One characteristic that should be recog- importan t only when viewed in relation to the

nized is that variations in flow in the pipelines conditions in the national economy. It us this rela-

have defI nite impacts on manpower requirements tionship that must be capture d in I SEM. The wa~
and , therefore , on the allocation of personnel re- this is approached in the I SEM concept is first to

sources. Second and higher order effects on the develop a model of the individual ’s decmsion struc-

personnel system are generated by changin g pipe- ture at the ports of ent r y and exi t for the Air

line throughput. If the changes are fairl y large , one Force. ‘I’his will essentially structure the content

can envision that this might be a source of signi- and timing of information use in deciding whether

ficant cyclical behavior in the personnel system. or not to join or continue in the Air Force , The
decision model is the basic interface bet wee n the

If the problem of establishing internal resource AFMPS and the national economy. Then , a model
mobility restrictions implied by the training and will be constructed to represent those aspects of
t ransporta don pipelines is relatively straight- the national economy that generate the in for-
forward , the problem of representing the limita- marion that enters the accession/continuation
tions on obtainin g personnel from the national decision.
economy is a significant modeling issue. One of
the key facts about the AFMPS is that it is a very Simulation Analysis
distinct internal labor market within the national
economy. It has always had characteristic ports of It is quite clear that ISEM will include a large

entry and exit through which most Air Force and complex desc riptive model; its construction
members pass for their tours of service. Further , will require a considerable commitment of scarce

the terms and conditions of Air Force labor service research funds and ..ffo rt , While one can distin-

contracts are enforced by criminal statutes. guish various noteworthy modes of utilization of
ISEM that would return significan t benebuts , all of

For a variety of reasons, including specificity the benefits derive from a few important features
of many of the skills within the organ ization and of simulation analysis.
the peculiar nature of military duties , the Air
Force has chosen to compete for new personnel First , simulation offers the opp ortunity to

from a restricted population segment that contains compress the time in which events occur. Under

mostly unskilled workers. It also, of course , corn- the current ISEM design philosophy the time com-

petes in a wide variety of skills markets within the pression will be a factor ob around 5 to 15
external economy to retain those trained people thousand , so that a full five years of the future
who have skills that are transferable to the civilian could be simulated in three to eight wall-clock
economy . (By this it is not necessarily meant that hours of computer time. (This need not be the
the Air Force only loses aircraft mechanics to case for simulation—the State Department is re-
sin’milar jobs with civilian airlines—it is also the case puted to have a highly detailed compoter simula-
that the work habits , general skills, and good tion model of t h e  1973 Arab ’Israei war with run
health of most Air Force personnel make them times longe r than the actual war.)
potentially valuable employees in many occupa- It is also importan t that ~very thing occurring in
tional settings.) the simulation model is rm uoect ly observa ble—one

The ability of the Air Force to acquire and can monitor the evaluat - u of variable states to

retain a sufficient number of personnel to accom- any desired level of detail. Also . ISEM is not a
plish its mission is greatly influenced by its statistical model with uninterpre t ed parameters . It
selection and compensa tion policies. Since the Air is to be a symbolic analog of the real structure.
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Every decision , every policy, every info rm ation skill-by-skill force level goals). Simple adjustm en ts
flow , every resource pool , every personnel flow , migh t be made in the tinming of infor mation use
and every action time requirement that is symbol- that will result in sign ificant changes in system per-
ically represented in the model will be an inter- formance and lead to a more stable and/or less
preted correspondent of something in the actual costly force , An extensive and long-term analysis
AFMPS. If an analyst disagrees with some parti- using ISEM would be a study of the resonant
cular formulation of somethin g that is represented response of the AFMPS to ti~chnical and procedur-
in the model in terms of its conformance with al adj ustments of both individual policies and sets
reality, he may experiment with alternative formu- of policies. Wh ile it is the case that the AFMPS is
lations. The only part of the model , for which this evolving, it is also true that it is easier to change
may not be the case, will be the representation of the model than it is to change policies within the
the national labor market. The fin al form of this system. If the AFMPS is properly monitored , it
porti on of ISEM is far from a settled issue— will be possible to update the descripti ve model at
howeve r , any consistent summarization of the least as fast as the system formall y changes. An
ensemble of available demographic and economic interesting question impacting upon the validation
data will be an improvement ove r the current of ISEM will be the possibility that many discre-
situation. Section Ill suggests an approach to the pancies in the behavior of the model and the
problem that may be a significant improvement in system will derive from “illegal” (“adaptive ”
providin g a useful market structure . might be a better word), or out-of-channel deci-

sion behavior occurring in the system.
These two factors , time compression of dyna-

mic behavior and observabiity of inte rn al pro - ISEM should be an excellent tool for tra inin g
cesses, can be exploited in many way s depending and for researc h analysis. In a training mode , it
upon the objectives of the users . Orcutt (1963) could be used to teach system operators and users
listed six “obvious” uses of simulation models : (a) how to function effectively within the system.
forecasting of macro-behavior ; (b) predicting ISEM could function equally well for research
macro -consequences of alternative (exogenous) guidance and analysis. Given that the model will
actions; (c) conducting control and stabilization reveal the points of leverage in the AFMPS , one
studies; (d) provision of aids to teaching, training, could assess where change s are likely to be most
or achievement of understanding; (e) conducting cost-effective. This should greatly assist managers
sensitivity studies as a source of research guidance; in the optimal allocation of the very scarce re-
and (I) facilitating testing and estimation. search funds available for human resources man-

ISEM must be constructed to permit all of agement problems .

these uses. The full-scale, empirically interp reted Perhaps the most important envisioned use of
model *ill be based upon an extensive and highly ISEM , however , is an attempt to develop a frame-
organized data base. For example, to promote work for evaluating the operation of the AFMPS
forecastin g of macro-behavior and predicting as an ovetall system due to its ability to facilitate
macro -consequences of alternative actions , an testing and estimation. If the total system output
effort will be made to map out as much of the can be valued , then because of the integrated
management information network as can be de- structure of the descriptive model , it will be
tected from examination of the documentation of possible to impute margin al values to all internal
the formal system , by survey techniques , and by functions of the model in terms of the overal l
direct observation. Structural , qualitative and value structure. The question of how one values
quantitative information will be “callable ” and the output of something like the AFMPS depends
available for graphic or tab ular display in an inter- upon the point of view of the analyst. For in-
active mode throug h a data base management stance , a labor economist working on civilian man-
system. It will be as complete a system baseline of powe r problems might look at the output of the
reference as can be constructed. Such a data base AFMP S as a stream of trained people appea ring at
will be intrinsically useful for design of system its ports of exit—to him , all of the labor set-vices
change s and for estimating the staff costs of each expended in the Air Force mission will be virtual
function in the AFMPS . waste. To the Air Force analyst , the converse will

Perhaps a more valuable use of ISEM can be the case . A more detailed discussion of total

follow from studies of the internal control system. system evaluation is taken up in the following sub-

These studie s will identify the policies and infor- section. In any case , the object for evaluation is

mari on flow patterns that cause unnecessa ry oscil- the mechanism th rough which the AFMP S in-

Iati on (for instance , periodic undershoot and fluences the composition of the personnel force

overshoot of counted force levels with resp ect to struct u re .
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I l u i i s  I t oni  two iuo icwtu r thu ~ l e a tu te s  01 a si iuu u— i s I I i ) t i uui ~ h i t s  i~ pe ob cost ing syste m wi l l  hc
Lu I l o u t  - u unue cott i pre ssion of t lvna t uuuc b~l u asiot and 1 i’~~ use I u l iii cou iiparin g t luc rd alive costs ol
, h s e i s a h u I u t ~ ot u t u t e t u t a l  pt ccssL - s . at least s t \  tq ~cr a t u i1g  t uodes ob the A l-MP S tha t  have outputs
R L’S ol app luc at n u s  i lk - su~’. u I t c a u u t  h c m u c b i s  to iuu d ge d  to he equal l~ .- I l e c t i v e .
t h e  it ~c u .  h h 5¼ L’ S c t _  t h e t i u l o t u t i j u u t t i  h e i t e b i t s  i t  a - .  - . -T h e  e b b e c t t s c t i c s s  ob the A I M  I~, m u p e r b o r t t u u m i gsuit u nla t u ti u i u , i s  he tzuea t l s  increased hs t h e  ev : u l u a-  - - - -

- - - Is t uuussuo tu  can he ut uu. -asu rc-d against t itan ’  cr i ter ia .
t iot i  t iths asji h ahli - ol ~~ .c— ~s i t i n  I l i c  tes ults o t  ,i . - 

—

- t t i easuu r e i tue t i l  wil l  he achu ieved h~ scs - etu ! tech-
~i ut tu t . i tuo t t .  t ui ques. One technique wil l he to anai vtucall ~
- . es tab l i s h  a tlue oret icai lv ideal model ob operat it i t t  -

Sv~te i i i  I sal uat 11>11 - - - -- A classic exa uru  pie of t h u us concept us t h at  01 t hu e
/ I t o - i n - u  w i t  / If r t - t iu - e n - s lk-a.con- s -\ ke~ 

(‘ arnot  engine of th ue rt uuo d natnuL - s which is
Ie aluu t e i i  t h e  l S h - M  concept us due utu c luus io n h an thueor etical engitu e ol absolute cb bicieite ~ - One ca u t
e\tensu\L - iaL - ka ~’e of esaluuauuo t u techniques iluat conceive ot Cartuot eitgi utes f o r  the A l - M h ~s. I - ui
w ull u t i o t t i t o t  : u t u d  , i r i a h ~ / c t l t e  blood I da t a  i c s u i l l -  exautip le _ a training svstent thu - a t i s  ideal in the sense
tr ig I t o i t u  a s ot t u i l a tu o t u  e \eucusL ’ of t hue descr ipt ive of uiuuni t nhiu ng waste  migltt h-ave all tra itu im ug curttu-
t ito del. h its L’sa lu a tu tut nodule ss ill nieslu wi t h t h e  lat ive toward job req ui reil iet it s . ( h e a ds — ito ss stem
descr i p t l s L - f idel im u t h uat  ut will receive n u l p u u t  i t  t h e  real world could :uui:uln t h i s  sort t b  deal - t h e
fronu th e s t u tu u u ia t ion  i t will t o u t  auit ,t uiuatic:dl ~ I ced i t u p l ica t i ons  ob atta it i ing i t  pose significant coti-
bac k tc ~i u l t s  of t h e  e s a l u a t i o i u  to nuodib\ decis iu tu f l i c t s  wi th  other system o hj e c t i s c s .  h-or instance.
m ak ing  it t  i iu e uuu ode i .  Tlue purpose ob thue  eval ua- ito cross-tra i itin g could occur, a nd sin ce t h ere are
ti o n ut u t idu le  is to reduce du e ( t uu l pu t s  of t h e  s iuu t u l a -  d i f ferent ia l  requirements  for grades in each field ,
tion t o a  Ii t i t i  ted n u tnh e r  of indices of pe rborruiance there would have to he di fferer u ti al prot i t  Oti Ott
t huat  are i t i dic -at iv e of due operat ing ef f iciency atid opp ort i t t i l ty  across carcer fi elds. The sy stem is cur-
ef fectiveness of f l u e  ,\ h -M PS at both the  nu icro l evel  r e n t  ly managed to enborce  equal protliot iot i
:und at t h e  level I o .ve ta li tnacros v stetti  beh ua vi o - oppor tun i t y  across career f i e lds ,  am id t h uis  forces
Thuere is ito single con ccpt of eff i cienc y or c ffec- people to be cross-trained oiut  of their area of
tivetiess t l uai  wil l  cot opletely chua racter i i e  thue career speciali z ation to acl u ic s  C prottuotiot i e quu it~ -

nu i cro h eve l stat us of the -\l - MPS, Rathuer, an exte u t — - - - - -
- - . Aruother approach to t ne a s uu r t tu g  e f f e c t  u~encss u ssive ra nur e of concepts will he proposed to t iie asur e . - - -

- - - - to  conipare relat ive opera t mt ig  c h a r a c t e r i s t i c s  ol thueth u e  ope rat ing chuar a c termst ics  ob the various sub- system u n der d i f f ’e re n t  t i ianaeenie t i l re ur it tueti s  l i i
systems. As exper ience with the model ~at id wit h - - - - ~ - - -

- . - instance, the e f f e c t i v e n e s s  of c o t n p e t u t i e  t r a m m u i t i etests of thue  ut i d ices on thue n iodeled s~ ste m) tt ia m ia ur et n en t ss st e i tis could he coin p:u red on 11w’acc u u mui uh a t  es. a h i s tor y  ob t i e  values tu b t h ese i i iej s -  - - 
. 

- - -
— 

- - - - h :u sus of h u e  n uu n i f —e r  of t i o n t h t s  ut i a s car  dur unur
ur et i ie n ts  wil l  he rec u trded fo r  a wide v a ne ty  I I  w hic h th e  t r a i t i iu t ’ output s w i t h i n  \ pe rcent boperati ng tu t odes ol I hue system. Wi th  thuese data . . - -— ,, . . .  the  ex i s t t t u e  requirement  :ut t i te  t t t t i e  of coursese ries , ensetiih l es of normal  operat ing i n d u c e s  - ‘ - - - .  - -

- ir ,td ua t to t u .  I ra t t iu t uur  p u p e l t tu e  n la t uaee t i i e n t  systemsc-an he determ ined for t h e  A l - MI’S .  . 
- - -t u tu  iii he cout t pa red oti t lie h:is us ot thue  non this

W h u e t u  the  concept of e ffic ietiL-
~ is used h cre ,  it w t t h u u t i  h u e  e:u r i t t  ss t ic l u  thue t r a i n i n g  ou i tpu t  is

is re le r r ing  s t r i c t l~ to  resource con su t i ip t i o t i  w u t b t u n  \ p c r c e t i t  1 t h e  r e qum i re t t i en t s  t luat were
c t t i c u e r u c ~ o f th ue  - \ h M P S .  l i t order to p r o h ue rl ~ p roj ected to  exis t  at the hegin ititig of the man-
tt u eas ur e eff iciency,  f course . a  f uu l l ~- developed ageni ettt h idi n. These t~ pes of e ffectiveness
cost acco unt i t i e  s~ s t e in  wi l l  he i t t c orpor :ule d i t u t o  i t idices would  a lh iss i rd i tua l  t i t e a s uu rc t iuent  of sub—
an L’sa h uat iot i  nod ule. 1ltis a c c o u t u t i t i g  s~ ste t t i  wi l l  .~ sI et f l s  L’ I I C ~’ I l \ C i i L 5 S

utuo ni t t i r  all a c t i v i t i e s  of t h e  Al -MI’S t i tod eled  -[lie pt u u u t  is t h u - a t  a l t s  u iu t i i be r of these tv pes ofwi E l i t u  l Sh ~M atud record and  acc u uu tu ha t c  t h y ’ ci st - - 
- 

- -  
-

- -  s :uhs vs t e n i  level p e r fo r t t ua m u c c  indices could bel ows i t i i i i a t e d  by the Al -  MP S, This wil l  in c lude  ‘ - - - -- . - . -  de velop ed f i t  d i aur t iost i c  purpo ses I -u r the r .  theynot o t u l v  thue cost s ti l  h i r i n g ,  paying.  pr o tuo t i l t e  — 
-- 

- . - - - . could he cor re l a ted  wi th  overall system perform-a r ud separa t i tu e  pe u tp l e :  ut  s vt l h  :th so i t i c h n u e  L i S t S 01 - 
. 

—
- 

- 
- - -  am uce u t u easu m tes  to find p u t t e n t u a l  cause-and-effect

t r a u t m i t e  at id t u t o v u t i u r  people at i d ref lect  t h e  d i t h e r —  . - -
. - . - - . re l a tm onshutp s . These types b relationships woulde n t m a i  co~ts oh s ta t ioning people i t i  d t f f e r e t u t  l t t ca - -

- .  allow the devc l op uuue nt  of improved force manage-t i u> ns ,  Tlue s s s te un will also account for the various - . . -
- - : . . u t u e n t  incentives that  tie d i re ct l y  to overal l systemad i t u i i i ms t r a t  ye costs of n i aru ag mm ig thuc  Al -  MPS, h ue  - 

- 
-

- . - - . per formance  r a th ie r  t h an subsystem performance.
underl y ing  philosophy 1)1 t h is systetii will he to - - — -

- - . — . lime key is to f i nd  appropriate macrolevel perform -
ref lect the  r a t e  of e x p e n d i t u r e  of fu n a n c i a l  re - 

- 
-a uice indicators ,

sources thu - a t  fol lows f r o t t t  at i~ t iiodc of S\ s t e t f l  
- .

op erat ion . pers ottne l force c o t t tp u is i t io t i . amid lorc e .U(~( - r ( i  - S msu - nt  / -ff ee t ’u- ene ss Measure s. The
basis for  thue evaluation of the overall perform ance

— - - .  - 
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., e’~s I SI \l c i t t u h i l  lie us ed i t .  tu ie as uute  t h e  A l \ lh ’S se r s t e y ’s in t h e  t o t c e  thu e  ca l i l ic i t ues ot u l . ~ es , u r ,
tt i, u., i 1 c I l i l t  n u l l  ~e i t t  iemts • i f  its . ip.u ~ it i i ’  sit p n u t i h i h i t ~ sss ‘tn - the t i  ( t i l l  i _u t  ii i t t  _uI ‘ ‘ i t  t I l L  I ,
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u n sp cc u  H ~~ ‘ P11 ft ~~~~~ i°~u~ I pet l_ u i 5  ~~~ al p rogr a t n l l i t t u  S i t  i i  t . idt _ ’ I I I u s  I s  e ‘ i t
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-
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Ft uu u tt one statid luoun t t he  , i t tdc l co u ld p~- i  , i t ~ - i u u t , u i i i u , e s  I lie st e ut ~t n c i l u s . ,  l e l i ,. cu es

un id.,- t _ i 55 _ I l t u n i c  d e c u s t o n  logic t o  1111 d ue  ~~, i l ’  and h L ’ t l o t l l u u l i c e .  l !i., .‘l u litts ’~ ‘I

‘ C L - l i , u l i  t e ~j i i u i e l u t c t t t s .  h iu y’ tn tde l t t , . i u h d  s’y’ n c l , t t e  P°1~ 
,ih t e c t i t c s l  s t . i I t i y - I i . , - ., I i i i . ,  i c h ; , I i t e
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(h e I l L - j L ’ n c u e — ~ I s t .  i t  - - n n i e s  t h t e  e tu l i r e  n to d el  as l i e s  L’\ u t  t r a i n u n u r  p tp e l t t ic s  I t  c o tu ld  h e  s e t  i i i -

l w ’ h t , i s t u i i  to  he y h i  u s e t i  hs .t s l l i C t y ’ c o n t i l i c e l i y s  ny ’ i t y ’r~i te  t h e  p o t e n t i a l  b u u l d t u j ~ pa th m d  lo  detect
sceu t i t u t ’ . h1~ - I s t t i h d n p  t r i u l e c t i r s  s s , i n h I he a u t , . , — t h e  classes ot  sku l l s  t i  sshitc hu i i i l L -~~~-~~ks h i e c t t  H-

Ito h , i l  i - , . ,  j t uit j ah y- t u n y h j t l . l ls a t t i h  s s a r I i  t i c  ~~~~~ 
b o r t u  Re  re l i ev in g  these h o m t h e t u e c k s  a t h e ’

It s s t i u u l d  s i t s  l i t t l e  i h i t i u t  ! i , , t t _  t h e  e u L L - t i t t uc OhiL - \ appeLt r , t m s m t t g  dut nt tu y si t t t ~~es th y  w i t ut h e l e s , l i c c

set  c .ui ises  u . t f t e  c,t pa hihi ls to e s o h s c .  H u t s  s t _ o i k  ol h t se c tluml d he assessed s t u i l t  l~
- -~t .e~~h i .,‘ tch

d et at l e d  ui _ i ts s u s  .,- iu mh d he pe rt ornie cl . 1 .,- . t n s -  S e e t i s u r t t i . \uui t ie nc t h t m t d t c e s  Lol tId In desu~ ii I i ’

amid i t  n t m g l u t  he i t s e l u l l i t  hue  d e s e l t i p l l t e t i t  ,iI st_ u i -  u t u d i c a t e  t h e  lu r c e  r ead ines s  s t a t e  ,t th u  I L ’s i y’ y t  t i

t m n u c  p o luc te f t  h i  is c h o u h t t t I t h at i t  is a ~t s . d  st _ as  t o eac h t~~ in ’ i t  s c c i ua ruu i . h i t  ex amp l e _ , I C t \ C

et al ,m _ , t e th u e \h \t  I’S . h i i . s s y - s e i  - st t t c e  t l t c’ \ l M l ’ S  n pers o tu t i e l  l i u y e  c u u u i i p o s i t m o t t  ., utu he t r a t u s l a t e d  t t !  I ’  -

y l e s t l i e l or  n i c e  .l~’se li p t i t e i i t .  t o t  t , , c c  e t i up los -  t s p e c u f t ~ sorti e l u t e  lautuc hued noun ii si i e~ i I i ~ hu u c u-
iti e t i t .  Il ie sL’ . , u u t (l  d c t i c i e i i ~ s of t h u L ’, :q lp u i_ i c l i  n t i t i t t  i us m tu u!  L \ l s t i t u g  i i u a i t p u i s s e i  s L u u , d . m i  Is  h i  t h u s  is

i t  i s  S e t s  ss I s t L l i m l  t i t  r t t t t  ,u h m i e L ’ - s y _ t l e  u i to c he l  t he  rel evat it t i i e a s t u t y - i t t  e f f e c t i s e t t e s -  - l i t t y  ctt t i hd
I t ,  f u l l  I c r i t i  I.’ t t h t iu n 55 t a t  is e s s e t i t u t i l s  a s l t t C l e  construct a t r aj ec t t i r \  tha t  ss •uiild relic-ct t h e

d a t a  r~~ C I I L ’ C I l ’ u c ’ ~- apah t l t t s  of t h e p e t s i n t i e l  s s s t e , i i .

s u p p u i u t  t hue  L i  i l l  i i i  C L I  iCS -
\ —,eeoti tl up pm _ b stu ith d he l i t  operate the - -

su t n t u  i l l  - t i i o d y ’l r u t u d e r  a u s c i i  ~ei  ‘ i  peace I t  i l L

ul t a t u icc tt ue tt t ~ ‘ l l y  L’s . Fluy ’se p i h I c l y ’s w ,uu u hd guud e
t h e it tu id el IS i _ , u u t j c s  us  h u u t i g  i s  t I l L ’S t I l a i l i t t l ~ ied
i y ’ i s o t t , u h h e ., , i t r u t h  s e t  n i L ’ S t t u , , H l u ! L ’ cs i l l i l l n l i

A t  i t s  t j s y ’ m i  j t t j t t t  j u t  s u t t i t i h u l e y l  t u n i c . t h e I t u r c e  i t t ,  PKOPO-S l - l ) ( u ) \ i t  \ i  I UK l i l t I~~I i  I K s l t  i t
s t i l t . ,  t i m , ’ s t a l e  w u i u u l t h  he t h e  i n i t u a l  c o t t d u t t , u t u s  SIMt i S i  I t ) ’ , I S SI  t St l ( ) ’ t 5101) 1 - i  UI l i i i
f r n t t  s t _ h i t . , b t  f l u e  ins t phtase of a n s c i i t i t t u i g e t l c s  I-0 K(’ l- %1A~~l ’0%% l- K \~~t )  l ’ l -R S ( ) \ ’s t  I 55 511 St

o u s t  hc t t u e t ,  I h u m s  a t  in s  t hu e ,  tu t md could s t op
th t _’ i l e s c r u p h m s e  I i ’  n h el  p ru tces s  (or  d u t t t p  thi e  t t t u i d e l  Osy ’r, ic -v.
c u . u t e f l t  l i t  t ap e f u t r  l a t e r  , u i u t h v s t s )  atid asse s t h e  T u e  SI \l concept m t i s , , l t e s  ( l i e  i l c s e h t i p t t t e t t t  i t
s t i t e  of t h e  per sot i t t e h  f o r c e  in termut s ul t h e  most 

~ d cw - r t p t mse  t iuode l t hu - a t  h u t i k s  i t t  su h iss  st -ni ’
Iy ’ i t i . i n hut i ~ w a r  scenarios t h e  .\ir I - iu rce  is expected

I ,  h u t . th is would  he dotte u s in g  f l u e  e v a l u a f i , ’ t t  I U l te  l u ui h l y s  - h n l , , i , . , t i u (  ‘ i t t u l ~,\ s l y ’ l l t

t t u u t d u m l e .  Flue t u u t d u l e  w u i u h d  . , i i t t t t i t i  i s  t i . , ’ i i  i t s  F’ l(
co i l p u t n e n t s  a u  a l g t u t i t l t t t t  I t t  et~i lu ~i Ie  I t t  2 mc Pe rsuuu t mi e l  l i l t . , . ,- ‘s I t u ,  t i l e  1 s t
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3. The Training and Transpo rtation Pipeline s unit to an active uni t may involve a differentl y
(TTP). s t ructured and presu m ably longer channel than

4, The National Labor Markets (NLM), movement within the active force.

These elements will he tied into a fifth key part of Flow into and out of the Air For ce organiza-
ISEM: The systems Evaluation package . t ion involves the confluence and interaction of Air

Force policies and the state of the national
The PlC, which is a bureaucraticall y organized ad- economy. l’he Air Force essentially propo ses an
inin istrative control systeto. has a set of transfer employment contract (including a compensation
functions which convert (a)  its perceptions of cur- package and an employment term) and a set of
rent and future force structure states, and (h) workin g conditions which people within and out-
general policy and program directives , into very side of the organization can take or leave at appro-
detailed instructions for adjustment amid aupn en ta -  pr iate times. Further , it restricts the offer to a
bit_ in of the interi ual resource pools. Its dynami c limited group of people within the total labor mar-
response to c lu a n ge is a function of the structure ket at the port of entry with rather strict age and
and of its infor m ation flows and its operating apti tude qualifications and at points of exit with
policies, Its o u t p ut s  take the form of verbal perfor m ance requirements. The inflow and out-
reports and in st ruct ions. b low under these conditions appear to be a randon u

ilie ES us a co m plex of in ter n a i  resource pools walk depending upon the size of the pool of
which dehi sers i lie skulled h: ihtut  services required qualified avaihabl e s and their available alternative
by the Air Force and have thei r own intern al dyna- eiii p loytii enl opportunities . If it can be assumed
mics in th e sense that th ey are involved in a “pure that working conditions within the Air Force are
death ’ process They are always being depleted largely technologically determ ined (and therefore
over t ime by at t r i t ion  and skill pe rishabili ty.  are invariant fu r  relatively long periods of time),
Internally generated a t t r i t ion is derived from a then the ch ief policy tools the Air Force has avail-
continuation decision for members making occu- able to maintain an objective force level are term s
pa tional choices, by death , and by the institutional of employment and entrance quali fications. A
career lengths ittiposed in the in ternal  labor market secondary and rmi ore uncertain policy pool involves
structure , Skills are maintained when they are increasing the size of the pool of availables by re-
used, but perish when they arc not used. Since the shaping the Air Force public image . The response
Air Force allows cross-training and career broaden- of the labor tr i arket (internal and external) to any
ing. and maintains a rated supplement , skifls are particu lar set of tools will depend on the states of
always being lost froni lack of use even in the a large number of sub markets ; i ,e. ,  the markets for
act ive du t y force. When the reserve forces are con- particular types of skilled labor services , The states
s i d e r e d .  t h e  e f f e c t  becomes  even  more  of a l l  of the skills markets are const anihs
pronounced. This is significant since a relatively chang ing—this  leads to differentials in retention
high proportion of Air Force Reserv e and Air potential  across Air Force skill classifications .
National Guard forces are classified as “ t ooth” The fin~~elemen t in lSEM is the Systen~~Evaluation
rather than “tail ” elements , package which will selectively monitor and eval u-

The T&TP is a mechanism which moditles ate the dynamic behavior of the descriptive model
people to prepare them to be moved from one job of the AFMPS . The evaluation pack age will be
to another (training) and then actually transports conceptually and factually distinct from the
them. I t s  main behaviora l  variable is the time de sc rmpt u ve model of the AFMPS. The output of
required to move people from one job to another. the evaluation package will be a com prehensible
If there are strict comp etence standards at the set of indicators of ’ the status and performance of
receiving end , the chief parameters which a ffect the descriptive model , One problem that must be
the movement time are the characteristics of the face d in the evaluation package is that ce rtain
personnel aggregates (as opposed to individual policies introduced to correct short run situations
people) flowing throug h the system. Thus, for any in the AFMPS may lead to severe degradation of
class of trainees going through , say, a basic the system within the period of sim ulation. If the
e lectr o nics course , flow time through the training m odel is to be truly descriptive of th e system at
course depends upon the exp ected minimum any point in t ime , it must incorporate those

aptitude of all people in the group (i.e. . how policies in its s tructure.  Yet these policies will , in
course length is set —so f l ua t  the lowest aptitude the rea l~wo rld case , not be pursued to system cx-
person in the class can be trained to standard ). tinct ion As the impacted groups of state variables
Fur ther,  the flow rate will dep end upon the source deteriorate , feedback i s received from operational

of the f low. Mov ing a tech n ician f rom a reserve
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sources to borc e polic y change. In I SF ~l . such aim l ’lue PlC iuio duhe will  correspond tIme ad ruum miust ra -

external overrid e tmi us t  also function.  This will he t ive  control  system of t h e  Al ’~1PS . It s~ ill
done by establishing managen lem it  control thres- represent the polic~ s t ruc tu re  de fined b y t i me
h olds on key variables.  Wluen the thresholds  ate Assistant Secretary of the Air Force for Manpower
vi olated by state  levels , the s imulat ion will he aiid Reserve Al bamrs  (M& 1(A ). tI m e Depu t y  (h id of
stoppe d and tenn in a l  condii ions stored. Ilu e Staf ’f fo r Programs and Resources ( P R ) ,  and the
progranu could be res tar ted af ter  diagnosis amid lix. I ) epu ty  (‘hief of St a ff for Personnel (DP ) bunc-
A f t e r  this  point of ’ te r iuu i iu a t io r u . of course , the t ion s,  In the case of PR , the  policy fu muctio ri s rele-
tiiode l wil l no longer be descriptive of the existing vant to I SEM are carried through by t h e  Director
syst etu and probably not of the f u t u r e  s\ s t e m u u  umu-  m f  Manp ower and Org ani z ation (P 1(M ) .  Daily
less t h e  t i iod e  I is actively used in l)ohi c~ operations of t ime  t u u i h m t a r ~ pers onmie l s u u h s v s t e u t u  are
fo rmu la t i on ,  carried through by a t r iad structure uu l the Air

Force Miljta r~ Personnel Center (A F M K ’ I . mm ia ~u t rl- a ch se gu tuen t  of the imudel - of course , has a
comnn und (MAJ(’OM ) personnel stall ’s, and locald ef l iu i te  corresponding conipo n ent wi thin  the consol ida ted  base personnel offices ( ( R P ( )  IAFMI> S or the national econonuy. Figure 1 gives a Within this structure there is a strong te m udem u c ylayout  of the program as it is curr ent ly envis ioned.

Labor
N ational 1
Market

Policy!
lnformation/ L.1..J Trans~~~tation Force

Training 
Personnel 

Evaluation 

1
Control j Pipelines Structure Systems

Figure 1. Basic elements of ISEM.

toward centralized decision makin g and control , The Training and Transp ortation Pipelines
althoug h the trend has slowed as MAJCOM (T&TP) module of ISEM will represent three
Commanders have become more and more disparate elements of the Air Force. One is the \ ir
resistant to losing control of their vital personnel Training Command (ATC). The Air Training
resources . The manp ower function is operated Command is a major command withi n the Air
throug h the MAJCOM , management engineerin g Force char ged (roug hly) with providing a ma lor
team (MET) , Air Force Management Engineering portion of the basic and technical training for Air
Agency (AFMEA) triad. The MAJCOM manp ower Force pe rsonnel. It will be represented in the
function is still the key to the operat ion of the T&TP in terms of training tim es, success rates , and
manpower system. Indeed , the local level METs course capacity. The Air University is a MAJCOM
are detachments fro m the MAJCOM headquarters charged with providing professional education to
and not commanded by anyone on a base Air Force personnel. It will be represented in the
(excepting the MAJCOM head quarters base). The same way as ATC , Both functions will react to P lC
AFMEA is a relatively new agency established to requirements to increase , decrease , start or stop a
develop functional manpower standards that cut trai ning or educational course . Both will also be
across the MAJCOMs. Its development is facili- represented in terms of their force structure conu-
tated by the Command Manp ower Data System ponents in PlC models and the force structure
(CMDS) that standardizes and central izes the data module. The third elemen t of the T&TP is the
proces~ ng capabilities of the manpowe r sub- transp ortation system . Because of the enormous
syst em. transp ortation capacity for moves within and
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outsid e the  c o m u t i i i e n i , i I  U m u t t e d  S ta tes  ( ( U ~~t S u .  d e c u s m u t t u  u u u ,tk i m u e  j i j i u u s  t u t u  t i c  ss s t c u u u  - a l o r u t u a l
i l u e r e  are it o  p e a c e t m m t u e  c.m p~ c u t \  r e s t r i c t i t u t u s  omu . m u u s  ct~~u u u u I s e  s t m u m c u u m u c  s~ l u u ~ h t t t g a m u u / e s  all ot I t s  t u t u-
eo t u e ems ahl e rate s ul unt seuiuc iuts u t u thue  .-\1 Nil’~--~ u ) u , u t u u t m u  u t u l  pL’rce p t m lus ml i l u .’ s uam . - i u l u e  ss st i -ulu  -

The t utu l ~ reall ~ re lcs , i uu i  prob leu t u  is u l u . - c omum — m u d  a t ie t ~~u m k  of dat .u  u r : u u u s i i u m s s u o m l . prticessn u g .
p u t a t i om u of m t u os euuue i i t  i mi m ies .  ~ m ile i h c u e  a i c  a m u d  s t t u u a g e  b a c u l m t u e s  h ach tu tuc t io i i a l  h ie rar ch ~
sma i udard a l l o t m u m e m u t s  ot tut t le  allowed to t  u m k u s . ~ (re - h a s  pr i u t i i e d  ~st a l  and polic s sets which , a m the
b a t e d  t o  t Im. - d is tance ot the t tuov e , , ut ~5() mules l uwcr h. -v el ob the l t i t _ ’r a rc l u ~ - at least ,  are uu con-
per da~ I . people cant also take leave cii r ou t e  at t m t r t t u a m t c e  w i t l u  the  various classification systems of
the i r  o p t i o n u  (up  i t  ~() day s)  u t u d e t  mu u n t u a l  co m u-  t lu e  s~ Si ct i i  c t t g m u u u i v e  s i rum c t u re . Itt general . t he
di tions. l’his see muis  to he eu sul ~ a~id clear ly rcp r e-  b ollowin g pr m ucess e s  characteri ze both (a)  the
sentabl e . however , b~ de el up ing an emp irical rout ine  ac t iv i t ies  of the parallel functional hierar-
saun p lim u g d i s t r ihu tmotu  and us ing Mu um i t c (‘arl m u chies, and (b) the  gross rout ine  act ivi ty of the P lC.
techni ques. The PlC:

The personnel borc e s t ruc tu re  wil l correspond I .  Collects categorized data that are trans .
to  t lu e people m u  the  -~ u r  h - o m c e  u t u  all force couuu - b’onuied in to  perceived system states as man dated
ponents  (ci s mlm at t , active du t ~ obImc ers and et i h i sted , by the cl assification systems of the cognitive
selected reserves, and Air Na t iot i a l  Gua rd ) .  s t ruc ture ,

The n i t iona l  labor market  utiodu l e ot ISI M will 2. Compares perce ived states with the id~ l
he de veloped in term s of two suhmodels mine wil l  s t a t e s  expresse d by the goal structures and
develop the  decision st ruc tu re  of the  i n t e r n a h /  identifies discrepancies,
external  labor tn arke t  i n t e r l a c e -  This suhmiiodel 3. Searches a policy-restricted set of potential
will establish the t~ pe of im i t orniation (hat is used 

remedial actions and selects an action sequencein the accession-continuation decision , how it is that the decision element infers will cause futu reused , and when it is used. The second submode l system status reports to change so as to diminishwill predict an expected sequence of information the detected discrepancies with the goals.
s i g n a l s t h a t  wi ll  e n te r in to  the  accession-
co nt inuat ion decision. 4. Performs all information storage . trans .

formation , and transfer necessary to support theThe S y s t e m s  I v a l u a t i o n  wil l  ho l d  t he  above functions.
v arious algorithms , accounting structures , and
standards by which the AFMPS behavior will be A “complete ” model of the PlC is impossible
moni tored arid evaluated.  This module will be con- to formulate. This is not so much due to its ex-
t i n u o u s l y  developed as experience with the trenie complexity as to the fact that it contains
descriptive model is accut nu lated , Some aspects of effector components with the capacity for novel
the module wil l be based upon highly expe ri - behavior, This sort of behavior cannot be pre-
mental concepts—this module will not directl y dicted or proxied by random elements in any
influence any part of the descri p tive model’s useful sense . To be successful-in this effo rt then ,
functioning unless the AFMPS actually adopts the inherent limitations of modeling must be
some of the force management concepts invented acknowledged. The model will instead focus on
for the module , the persistent system structures and rou tines

which limit and resist nove l ty ,  such as inform ationThe full-scale ISEM will be developed as an flow patterns and time requirements for infor-i n t e g r a t e d  composite of five modules. The mation use in decision. All novel behavior will beniodules will be developed and tested so that hey introduced into simulations as exogenous inputs.can have independently useful peel-offs . Detailed Based on the precedin g. ISEM will represent anddescriptions of the envisioned modules of the interp re t the following interrelated PlC functions:system are presented below.
- Conversion of overall budget plans into

The Policy-Information-Control Syste m expenditure catego ry constraints and adj u stmn ent
(PIC ) Modu le of constraints as required for viable system

operation.
When viewe d in isolation , the manifold func-

tion of the PlC can be comprehensively stated 2. Conversion of year-end strength limitations
onl~ at a fairly high level of abstraction . The PlC is into personnel strengt h goals by force corn-
the administrative system that precip itates all goal ponents , skill , skill level , and grade .
seeking act ivi t ies  in the AFMPS. It is comprised 3.  Assessment of mi ssion mandated man-
of: various func t iona l  hierarchi es tha t  act as power requirements: allocation of Air Force man-

power authorizations to m ission elements; adjust-
ment of allocations to meet technology changes.
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4. Classification of force structure elements of administrative control I ~lajor Air Con umn a nd or
by aptitude , skill and education , grade , hi ~~ati on , force component owne n shu i p ) ,  skill ( inc luding  skill
f’unct ion , organization and force comp onent. level), years of ineu tuu h encv  in a job , f u n ct ion

5. Development of requirements for procure- (type of nussion elemer iO. t i m mi e in thi - ‘\ ur Force,
nient , trainin g and education , promotion, assign- and grade (whether civilian , o f f icer , or enlisted). In
ment , separation and r eti rement . a fairly’ detailed disag r eg a t to n . there could he in-

cluded : 250 bases . 25 MAJCOMs , 2 ,000 skills,  h O
6. Recognize demands for assi gnments , sepa- y ears of incutu ibency groups , 1 .000 func t ions . 30

rations and retirements. year groups , and 10 grade levels , w hich vme l d
7. Decretal actions to: authorize recruit ment ; upwards to 3.75 x 10 i3 (37 5 t r i l l i o m m s )  possible

assign, promote , separate and retire personnel; categori / ations . In asmuch as the em u t i re  personnel
schedule training and education assigments and force has only about I million people. t h ere can
flows; and in centivi ze retention or volunta ry only be about one pe rson per 37.5 m ut i l l ion  poten-
l osses. tia l categories. In other words, tIme vast - vast

majority of potential categories would be empty  -
The construction of the PlC module will re-

quire the collection , organization , and analysis of a It follows that it would be very rnef ’b icic nt to
ver y large amount of data about the structure of represent the force structure as a m atr ix.  Rather ,  it
the info rm ation system and decision logic of the would seem reasonable to “ h ie ra rchic al ly order ”
AFMPS , This process will be gr eatly faci l itated by the seven dimensions into , say, MAJCOM -hase-
the availability of a ver y powerful cor r iter pro- function-skill-grade-incumbency-year groups , and
gram developed by the Navy for such app lications. let each leve l represent a stage in a network. B~
Technique for Interactive Systems An alysis (TI SA) stor ing the force as an accumulation at nodes ob a

(Barefoot & Blanco , 1 976) combines a set of net- network , much unnecessa r y com puter storage can
work analysis and display programs with a data be saved. For instance , as one tracks down t lue
base management system to assist in the process of network , he may find that a MAJCOM does not
abstracting out and aggregating the importan t lea- have any peopl e assigned at a particular base . This
tures of the PlC , The programs operate on data single find ing will allow the elimination of all
gathered using special survey instruments desi gned storage locations for that MAJCOM at any level
and tested for use with the progr ams . (Research after that base (6 x I0 ~ categories). This represen ’
indicates that much can be learned prior to the tation is conceptually similar to the idea in
execution of survey s and use of TISA , simp ly SIMSCRIPT 11.5 of the use of pointer variables for
through a perusal of the regulations and docu- dynamic storage allocation for spars e arrays.
mentation , which guide the use of the various For many practical purposes, however , even if
elements of the personnel /manp ower management it is feasible to store the force structure at the level
system. Indeed , work on a prototyp e model has of disaggregat ion indicated , it would not be ter-
capture d a very significant part of the decision ribly useful to do so. In particular , with so many
structure without going through formal surveys.) categorizations , the model is almos t describing the

One other aspect of the PlC is that the way it u.s force structure at the entity level. Thi s greatly
configured has imp ortant implications about the complicates the decision logic of the model. There-
resource consumption required to manage the lone , certain elements would appear to be better
AFMPS. Different level s of activitie s will be asso- described in terms of large r aggregates. For in-
ciated with different manpower requirements to stance , the importance of year gr oup is its strong
operate at those levels , and will be directl y re- correlation with grade arid attrition rate. Thus it
flected within the PlC throug h the manpower would seem use fu l to establish more aggregate
system requirements process . It will be further r e- categories (such as year 1 , years 2— 3. year 4 . years
flected within the FS and the evaluation module in 5—8 . years 9— 19 . year 20. years 2 1 —2 5  and year s
terms of personne l and cost flows. 26—30) to match attrition patterns. Yea rs of

inc u u n het u cv on the job are impor tant  due to dif-
The Personnel Force Structure (FS) Module ferentia ls in assign mu ent vulnerability, particularl y

in overseas jobs with mandato r y rotation ) after aThe FS Module will be a representation of the fixed tour length. Appropriate incumbencyhuman resource pools available to the Air Force categories might be less than two years. three to
aggregated into the major management categorie s four years, and greater than four years , Graderecognized by the PlC. In essence , the FS levels too could be compacted significantly forpe rsonnel aggregate will be established by an most appl ications—fo r instance , it migh t  beintersection of location (ba se of assignment ), unit
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b’:tsuhle to represent ot’f lcer gta des as 0-I to 0-2. t ra in ing  and t ramuspor ta t i on  as instructe d ; signal to
0-3 , 0.4 to 1)- S . 0-it . 0.7 to 0-ho.  I n l i sted grades I S  nodule to deb it the prop er numbe r of peop le
uuui g l t t  be com pressed mu I - - I  t o  1-3, 14 to I -b. F- 7 in each categori zation or pipeline at the appro—
to I~-Y . A p ract ica l br eakdown of U S-type grades Priate ti i lue; signal to FS module to materiali ze
could he U S-I to U S-2 . US-3 to US-6 , (~S-7 to proper number  of people in each category at
U S - I l ,  (;S-I 2 to US. I S , US-lb to U S-I 8. fluese proper places in training and after requisite travel
aggregations would reduce the force  s t ruc ture  amid t r aining have occurred.
inuode l h~ a ac tor  of about  10, 000 amid would 2. Receipt from PlC of recru i tment  quanti tygre at l~ su tuup l mtv  t lue  a djus t mm i ent  of the l~irce in amid inducem ui ents  authorizat ions and conversion torespomus e to P lC decrees. tuuaxmmun u inflow l im ii i ts :  receipt of inflow potenti al

Curr e m i t  Air Force data files permui t the force fro m the National Labor Market (NLM ) module :
s t r u c t u m r e  to be mu io de le d us i t ug  e \ u s t m n u g  data.  Th is effecting categorical im uf low of people into the Air
bru tugs  out t lu e po int that  tI m e l ’I( ’ already has three I -orce based on inflow potential front N LM . inflow
st ru c t umral l ~ para l lel m mmo de l s of the personnel force a imth orited .  and authori zed wages and incentives.
wi th in  U s cognitive system. iliese rutodels are 3. Receipt and conversion of loss man agementessentially the tu l l y  disaggre~ated m o del outlined i n  structions into FS-compat ib le classifications.previous ly . The onl y d ifference is that  in t h e  I)ehit or extet i d numbers  of people in the propermodel of the force used by t Ime personnel systemn , cate gorizations where positive actions arc possiblethe num ith er in each category is the num ober of amid feasible.people re po rted to actually fit the category. The
other two models , maintained by the manpower The T&TP module will not only involve “pipe-
system, contain the number of people ai,tlio ri: cd l ines. ” Also, flow rates through the various
by the budget as scaled across ( lie force and detail  channels will influence manpower requireunents
the requirements base d upon the technological needed to se rvice the channels. This fact will  be
demands of the mission. detecte d by the man power subsystem of the PlC ,

be transmitted to the assignment system, and thenThe FS module will represent none of these. It fed back to cause flows throug h the T&TP afterwill be the actual state of the simulated FS, as tim n e la~~.oppo sed to the FS as perceived by the PlC throug h
errors in reporting. allocation , authorization and National Labor Market Modulerequirem n ent. Such errors might appear in parti-
cular data collection and processing procedure s to This mnodu le wil l detert n ine the ul t imate  re-
make the numbers in the PlC cogn itive structure source constraints the Air Force faces in the volun-
diffe r considerably from those in the FS mo dule. teer environment under specified compensation

systems offered by the Air Force. The m odel w i l l
Trainin g and Transportation Pi pelines predict the inflow potential of new recruits  amid
(T&TP) Mod ule the demand for separation h,. peopl e wi th in  the

system based upon two basic submodels:The T&TP is a separate module in I SEM
because the PlC , and especially the personnel sub- 1. The Internal-External Labor Market Inter-
system of the PLC , onl y in certain c ases directl y face : A decision model that properly arrange s the
effects changes in the FS, This is true in the sense economic variables as they enter the accession!
that orders do not actually move people—aircraft continuation decision.
and trains and automobiles do—and the establish- 2. The National Skills Market : A predictivement of t raining requirements and posting of econometric model o f ( a )  the skills markets wi th inrecords do not vest skills in people—instructors which the Air Force is a com peti tor ,  and (h)  theand instructional aids and study and practice over demographi c composition of the populat ion.tun e do that. The T&TP module will be a fairly
complicated structure. It will assume what is Each of these submodcls repres ents significant
basically a transduce r function that connects the research efforts and would he iru depen dentl ~
PlC to the FS module: it will form the pipeline useful to Air Force managemem it decisions. l’he
through which personnel flows occur. Co parti- outlines of the two models arc pre setited as
cular , the following functions will be feature d in follows.
the T&TP module. The !,mu ’rnai-P xu ’r,mal j , ahor tlarkci Inre -rJ a ce.

I .  Receipt of assig nment decrees from the The concepts for the interface m odel are large ly
P lC :  routing of personnel through required derived from the work of Drs , A. S. DeVa n~ amid
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T. R. Saving of Texas A&M University under Air tuanpowe r studies al omu e , since t he gem ui. -ra ] cu tm i -
Force contract . This subsection largely excerpts petitive nuodel h a s  m i ot been develo ped to reveal
their (DeVany, Reynolds, & Shughart , 1977) pre- the joi n t de fer t uuina t iom u m l  p rm ce , qu a) i m\ and
l iminary draft  report. Many questions key to the quant i ty . What is r equired is tIme c \ t emls i t n ( ml
cons t ruc t i on  of a theoretical model of the ex ist in g m odels of oc cu p a t uonal  c lu uucc h~ m ont-
internal-external labor market interface have been ducing unc er t ai nu ~ a nd search im i a v~a\ th a m s lu e d s
under consideratt on for sonic time. There has been light on the det ermu sin -ation of uuiai up owcr qu alul ~considerable reseanch on the relationship between and quant i ty
military pay, recruiting e ffort , general business On the supp l~ side . as sum uie t ha t  at each dcci-conditions and the accession and retention rates of -sio n poim u t in am i ui r i u ia n  s or ml l l c cr ’s career .the vario us military se rsices. flue results of past eva luates a l term i : i t i v c c iv i l i a t u  careers in pres et i tresearch have improved the understanding of t h e  value term n s. m i  p a rum L u la r .  su Ll u an eva lu i a tmomu  iseconomic factors which influence the attract ive-
ness of the military as a caree r ch oice. In part i- t i ua de prior to imuitm a i  e i t l i s t tn ent .  Ind iv iduals in the
cular , considerable work has been directed toward resource pooi ( c o utmmmuon l y known as Qual ified

Mil i tary  Available ) do not lu a v e coin plete infor-understandin g the impact of various hotius optiomus mil atio n concerning t h e  a l te m natuves  ava i lab le tofor enlisted personnel and officer cont i t iu ati on pay t het ru .  Accordingly. the~ sear ch over possibleon retention at selected career decision point s .
What is missing is a general economi c model em ployers and since these prospective employers

will not value any given searcher equa l l y d i f fe re n tdesigned to explain the efkcts of volunta ry acces-
sion and attr i t ion on the distrib ution of m i l i t a r y  employers will make dmll erent  offers to a given

searcher. Given the costs of search. the searchermanpower over age and skill cohort s. SpecifIcally, wil l select a reservation wage for each occupation.the existing nuodels fail to account lor the uncer-
t ainty on both the demand and supply sides of the The reservation wages are determined by the
market . individual searchers ’ assess mmi ent of the various

Essentially, the uncertainty imp lies that  for occupations and the costs of search. Init i al ly ,  the
decision makers have little infor m ation concernin ggiven wage s and mu ini mum acceptable AFQT scores the alternative s so that the reservatio r m wages arethere will at ti m es be periods where demand for likely to be similar. Initial career decisions arepersonnel exceeds supply and other periods when mnade on the basis of the first job offer wh ichsupply exceeds de m and. Those periods where exceeds the reservation wage.supply exceeds demiiand will re sult in queues of

volunteers who must wait for acce ssion. The Once an individual mnakes the ini t ia l  career
leng th of such queues will affect both the number decision to join the Air Force , the Air Force
and quality of applicants. The same process applies makes a training inves tmet i t to develop his skills.
to promotion and consequently the movemnent of Once this is done, it may become prof i t able  for
a recruit through his career can be characterized him to resu m e search. The insti tution ally appro-
by a ser ial queue. At each decision poin t in (lie priate time for occupational reevaluation by Air
career process. both the Air Force and the Force personnel is at tcie end of the first enlist-
individual can exercise options on the individual ’s ment period. The likelihoo d of renewed search is a
decision to remain in the system. The Air Force function of the form um of training investmen t during
can “fire ” or “lay off” an individual by declaring the initial enlis tm erut.  In part icular , the more
him not elig ible to reenlist; those eligible to re~ employer-specific the investment. the gre a t er  the
enlist can “quit ” by not executing a reenlistment reservation wage when searching across em p l oy ers
contract. The lengt h of the various queues will in the same career area. The mnorc career-spe cific
affect these decisions and accordingly affect the the investment , the greater the reservation w age
distribution of quali ty for any given level of Air for other careers.
Force rrm anpower. Of particular interest to the Air This obse rvation is supported by evide nce thatForce is not only the percentage of end st reng th first-term reen listmen f rates are not unifo rm acrossattained for a given fiscal year. but also t h e  dis t ri- military occupations. In general. individuals whosebution of personnel by pay grade and length of ir ,itial t raining raises their ttua rginal pr oduetivi t~ toservice . Further  importance is attached to the civilian eniplovers reenlist at 1o~~cr rates than docareer structure within inilitary occupations-- Air individuals trained iii  mi l i ta ry- or ien ted  occupa-Force speciality codes (AFSC). t ions .  Thus , the services experience periodic

Failure to recognize the importance of the “short age” of personnel in some job classi tlcations
q u e u e  of applicants is not an omnission of a n d  “o v e r a g e ’’ in others. Selective use of
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r e en hm s t tuu e u t  bonuses has h ee mi app li ed in t i m e  I t  lx’ t u i a mn ta im ue d .  lime queue on t h e  supply side
for ni er  case amid the mn t roduc t momu I t  t i u c e t u t l v e S  to t  r e su l ts  in p uu t c m ul ia l  em m up l ov ees wai t i t u g  f - I t  jobs amid
lateral  comuversiom u of muc cupat  hu m mit f l ue l a t t e r  - such s~ a i t s  will  at f ec t  the arr ival  d i s t r ibut ion:  a
These typ e s  of pohuc ~ too l s r epresent  c l mamu gc s mum pf u e i uuu m i i e m i u u k tu own as “ h a l k u m i g ’’ in the queue m m ug
que ue dusL - m p hi t ie amud iui g l u hi g h ut  t ime em u dog c n cu t ~ hm t e ra t m m u e  l l u us . the exis tenc e of queue ’ wi l l  a f f c ~
w hu ic h u  t he  uuode l moust co r usidem t I m e  les ef tf se arc h  amid u l t i t m u a m e l y  t h m i ’ e q u ih ib r i un u

u m r m s a I  r a te  I s e a r c h e r sIf d c u u u a m u d  exceeds supp l~ Imur m uia tupow eu  tm
g~’ tie ral ot t or sp e cif ic  m Ice upat i oru s . t h i c m i  homu uses h it mu m t ime  pr e vm u I us discuss m omi - i t  is app aru .- U
l as te r  pro mn ttm o mu c~ des , amid su.-lcc t mu u tu  of all t l t a t  t I me  level of mm ages . t Im e reservation qualtt~ of
p e r s u u t u m u e l  above som e u t u i n i m u i u m u u  accep tab le  q u i a l m t ~ r e c t u m t s u m d  t h e  mles ~red n u a t u p o w e r  St remi gt h are mmot
I . -ve l  are l i ke l~ to he umuder takemi  as cor r e c t  u s e  m m u d e p e t m d c m i  t I lmat  is . un iv  two of these variables
t iu e asur es.  0mm t h e  o ther  f u a m m d ,  if suppl y c’’mcu. ’eds c a um be m i u d epe m u de ru t l ~ chuosen. in ad d i t ion , eve n it
demand, bonus levels may be reduced or e h i t i u m -  t h ese var iables  are at levels consis te t it  wmt l u a
na ted , prom otions dela~ ed , and se lec t iomi p r i o r i ty  stead ~ s ta t e  of equ il ibrium n volunteer  f o r c e ,  ii a
given only to the mnost highl y q u a l i f i e d  i m u d i v i d u a l s .  t I~ ed qu a l i ty  is to be ni~.uutai ned then qu ant i ty
Time policy changes im i tu rm i  at tc ~ t imid u i  idual niu st  be a ramidomuu walk.
s e a r c h l m ’rs .  a l t e n n g  balkin g p r o h a h i l i t m e s  a t m u l  Time interface muu ode l will he develop ed as out-
im it r od:um. ing o ther  bel ma s  mo m suJu as “ ru. ’ m u C ~~mn ~~

’ 
l ined pre miumu i s l ~ - I t will attempt to explain the fact

(‘ caving a queue a f t e r  h avu uuu!  a l read y e n t e r e d  t I m e  t i m a t  t t i a r k c t s  become segmented because prospe c-syste m) and “jockeyi n g” (switching queues e i ther  t ive  e t ui p k mv c es  and employers do not search overw i t l u i n  or between the civil ian and t imi l i t a ry t heir emut i re  respective available pools. In fact thi e~sectors). limi t their  search more and more as they develop
J m ust  as prospective employees search fo r  ioh better informuia t io n conceming labor markets.

o f f e r s .  emnp lo~ ers are searching fo r employees to The m odel will t reat  the num n be r of individual s
till v :u ca iu cu es .  At :uny givemi wage rate offe red thuere  -in each ski l l -a ge cohort as determined by awi l l  he a d i s t r ibu t i on  of prospective employees of stoch astic process and apply the general theors it
u u m a r e m n a l  p roduct , or qu a l i t ~ , who would accept
et t mp lo~ mu i ent  at that  wage. Sin ce the nu argim ia l queues to fl ue problem of Air Force tnanpower

procurement  arid r e t e n t i o n .  This approach t r e a t s
product  or q u a l m t ~ of any given individual is not the init i al en l i s tmen t  point and subsequent reen-kmi omm m m wi t h  ce r t a in t y ,  the et iip loyer has a t m l istm uu ent points as steps in a serial queue. At eachince r m tivc  to invest resources in m rder to estimate

queue it ig  pu ) m t  some p r o p o r t i u u r m  of the mem bers
this qlia l m u \  - fluis uncertainty leads, for ex ample , balk. Th ese balks are func t ions  of relative wages ,
(mu emtipho yers tes timug of prospective emt ip loyees. unemploymen t rates. pr ot l iotion policy, and man-

For an \  fixed wage . vaca nc\ rate amid costs of power qm iali t ~ requi rements .  The model will
seaich the e m p l u u v e r  will select a rese rv ation speci fy  w h e n  amid how i m i f o r t u i a t i on  about these
quali ty.  The reservation qual i ty  will depend on the factors enters  thue basic accession and continuation
wage o f f e red , the rate at which vacancies must be decision for Air Force personnel. The info rmation
filled and a l t e r n a t i v e  wages. Thus , given the arrival used evolves in the var ious skills m arkets within
dis t r ibu t ion  of search ers , the distribution of which Air Force personnel compete. This then
vacamici es. flue o f f e r  wage . the reservation wages of leads to the second part of the National Labor
searchers :mnd t h e  reservation quality of employers . Market m odule.
t he expected q u a n t i t y  of recruits is determined. Time National Skills Markets Submodel. The

If th is exp ected qu at it i ty  will not mnairitain the problem of constru cting a submodel to project
desired steady state force strengt h or strength conditions for the skills market within which the —

trajectory . then sonic change in wages or rese rva- Air Force is a com petitor is indeed formidable.
tion quali ty must  be made, Even if flue expected The reason that such a model is desirable for ISEM
qual i ty is exactly sufficient to ma imitain the desire d is the fact that much of the dyna niic behavior of
st eady state force s tre i ugth , the actual level of the personnel system is driven by attrition ra tes
s t - u.- n eth m will  be a ramidouti walk. If tIme desire d and for skilled people . The assignment system must
n m a x i m t i u m u t  s t rengths are equal , then during those constantly work to fill vacancies left by attrition
i u u u e u v a l s  in which supply exceeds vacancies a from resources existing in the force and from
u l ue muc will develop. On t h e  other hand , during peop le flowing from training pipelines. Since the
those periods when demand exceeds supply, the pipelines have significant lead times , attrition must
reservation quality unust he lowered if strength is be projected up to several years in advance. Since
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the market values of skills acquired in tIme . \ i m  t u a t i o m m a l  ski l ls  u t u a r k e i s  us comicei se d u f as f m u l l u u s ~ s
Force vary widely,  a t t r i t ion  will  vary across skills. com u sider thue t u a t i o m i a l  ecuuu Iuumuu ~ as h e m mu g s e g u u i c t u t e d
Further , as extern al industry demu t and chamiges atud i tmto  indus t r ia l  cam eg orm i ’s . mm m e t e  e ,uc l i  i m i d m i s t r ~ u u scs
te chno lo~ ’ deve lops , t he relative m ui arke m values re la t ive l y  fixed p r o p u m t u m - a m u s  of ski l led l zu l i uun  ser s I .e
change anuong skulls. Thus , the re is no ass u rat ucu. ’ umipu ts .  As c ac h u i t m d u s t u  L I I  sm s ( mu c o m m t r a u _ t s , its
that past at t r i t iomu rates say a n v t h im m g about  f m a tu re  de m u u a  mud  m I t  sar ious  t~ p~s u u t  l a bu u n  ser vI ce s
rates . espccia ll~ w hen at t em npt imig to d is cr immu i t ia te  u t i c u  eases on de cuc ases 15cr th c simo n run  I u m u l e s - . a
to the level of ’ at t r i t ion m i  individual  skills. T h e  A u t  mi ta j or  m e c i m m m o k u g ical t r a t m s l o r t m m i m t i u m i  u c cuu r s  d u t m u p ’
Force has long recogr ived tluat  its inabil i ty to time c~ c le f - I acli i n d u s t r y  t h e t m  repre se nts  a spec i f ic
predict peaceti m e comit inu at io n ra tes  presents a c o u t m p u m m m e m u t  m l  t iue t u m t a l  t n a r k e t  dcmu u zmtud  tom ea ciu
definite plann in g prob iem. t~~ P~ of I a h u u r  ser s Ices T imere ss muld  he uu i an ~

There are two basic approaches ut ider consider~ 
co mu ip om ietuts of uumar ket supp ly . Wut im m u p w :urd sm -ace

ation for developing t h e  niodel of the skil ls  pressures in time skulls a f f ec ted  bs, gross sh. educa-
t ional  resources  w u u u i d  he i t i cre as i ng l~ al located lom n a r k e t s .  One approac h is flue “ t radi t ional ”

economnetru c approach wh ich uses th e gen era l t Ime growth area. A smgm i i i i ca mi l  p r o p u u n t u l .u t u mf t i m e

linear mnod el to organize an emisen ub l e of m m i a r k e t  
p(_o~ lC goin g mmi t o  t he  .-r o sm m u g  in d u m s t r ~ mm u mu l d  lie

data into a set of sim uu u ltaneous equations. me n e w  e n t r a m u t s  f rom u i  t ime ed i uca t iumm ua l  imi d i s t r ~ - sunc e

problems of esti m ation and testing of th ese types t hey would have lower occupatmomia l  a t t a c h u r u e t i r
of models are well known , especia ll y iii tI me case of (a nd mii a r t munal t m m o h i l u i v  costs) ( m u  p r csm :us ohs. liu

s t a t ic  or d ec l i i u m rmg u r m d u s i u u e s . t ime work f o rce  mm m n u l dlarge simultaneous equations system m odels wh ic h temud to age Such i n d u s t r i e s  coiu ld em cmi h ecou m u ewould be required to include nuost of t i ue infor- net sources of s u i p p l \  f o r  skilled labor serv icesniation available about the skill s markets. (In fact ,
these auth ors know of rio successful scientific t h mou g .h t ime m ned ia t iomm of an u n c m m m p i o v t u i e m i t  pool

for  cacti skill - I n fact ,  in thm use irudiust nies mm -hereappl ica t ion  of s imultaneous equations system ski lls have a large at ii outit of oh specitIciu~ .techniques for predictive testing th u at involves
re t rea t ing  indust r ies  would supply  workers  to ( huemore than four equations.) T h e  ecomiom mi etr ic  
marke t  f o r  “ un u ski l led ” wo rkers.approach , however , must be a t tempted and tested

before it can be discarded. It is the approach that  The Air Force cnt u.  rs t h ese marke t s  as I a I a
h as bee n developed over a lon g period of ti m e to co mp et i to r . atid ( h) a tnetn her of flue educat ional
represent large simultaneously determ n ined system n s industry . T h e  Air Force r e crui ts  miew enlisted - amid
and conforms to known testing and validation officer personm u el frort i the ranks of people tiio st l~
procedure s. with no i m m ure  t h an basic gener a l  skills. For (l ie

o fficers . of colurs e. these gemier a l skills ma~ hcThe second approach is phu losophically muc h somu i ewha t more intensively c u l t i v a t e d .  becam msc otmore closely related to the methods of flue AFMPS
representation. This is flue “Systems Dyna ni ic ” co llege degree requirem li em its aru d becau se t h e

officer camididates are older than new et ul j ’,tees . Inapproach introduced by Jay W. Forr ester at flue course of t h eir tours.  people receive t r a i t u i n g  imiMassachusetts Institute of Tec iuu ology (M IT). This
approach  is being intensively developed for various skills. Some of which are more tr :mt i sk r zdi ie

t han others. At t he  end of ini t ia l  co t u t mui t n ien t s .application to the representation of the nationa l 
the Air Force comiipet es in t u e  u m m a r k e t s  ( m m  r e t a i t ieconomy by the Systems Dynat n ics Group at the t heir services.MIT Sloan School of Manage m ent. It uses a feed-

back control system representation at a relatively Th is leads to t m s u m  h -asic ct ’f ’ccts re la t iv e  to time
high level of aggregation to establish a d ynami c labor market .  S ir mc c t i ue A m u  Force ofte n guar a tutee s
simulation model of the national economy. This traini ru g in par t ic t u l a r  skills bef ore i t u i t i a l  e n l m s i -
approach has good potential for developing the m ii ent , if it offers t r a in imi g  im i skills for which ( mit - a l
broad outlines of the evolution of the American ini d m ustry  de mi i amu d is growinu g rel at i v e t m u  sum pp l~ - it
economy . The problem with the systems dyn amnics will h ave atm incrnascd inflow of app l icanuts  in t i r a l
approach to date is level of aggregation. h ue  goal skil l . Second. utiless it adj u sts i t s  pas scales , it  will
of ISEM is to be able to predict attrit ion to tI m e have grea t  d i f i u c u m l t y  reta i t i ir u g I i r s t - t c mm enh istee s
level of individual skills , and systems dynam ics after the first enl istii iem it expir es.
attempts to avoid this level of detail. Wh at the Skills Markets  s t m h t uim m d ei  wum mm lm h

No matter what the technique used in the final at tenipt  to do would he to  predict the  pric u.- vector
analyses, the submodel which represents the across all sk ills markets fo~ a t ime - y ear  pe riod. I t
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mm ( mu i l(l do t h u i s  b y ~m r e d i e t i t u g  I a )  relat ive growt h decision and restart time sim ulation from the point
rates at t l o mig i t i d u i s t  r~ c :mt es ’orm e s. (h )  d e m u i o g r a p i m u c  of in te r rup t ion .  The controls will be constructed
sh i f ts ,  ( c t  sup p h ue s mit m icw emmtram ut s im ito eachu skill so as to allow a time phased introduction of the
m uuarke t . and ( d) i t u t e r - i t u d u s t u  shif ’t s of skills. Tim e new policy after restart .
dem u i og rap l u m c s luif ts  would he t h e  easiest to predict  3. ‘l’h e exogenom i s input  sequence controls will
for suchu a shuort rum u period as five years. m m  fact , input  values for appropriate exogen ous variablessuch v~m ri at io m u would he nm ost ly exogeno u usly iiito time I SEM as required to simulate interfacedetermined. The supplies of new entrants in t o with t h e  extern al environ m em -ut.eac h skill t iuarket  woul d he easy to pre dict for
sotne cotu m po nc um l s  where t ime t r a imu im i g  lead ti m e is The eva lu at ion  module will have default
l omu g and moo re di f f icul t  amid endogenous where s t a n d a r d  displays to handle specification of
lead timm u e is s hm orf .  Rela t iv e  gr m mwt h i  rates and- inter- outputs of ISEM , or
industry shifts of skills will . of course, be closely 4. Pe rmit the user to specify any explici t
related and um i ost d i f f l v u l t  to predict .  One would variable to be monitored. Value plots (trajectories)
expect tha t  t h e  project iotis wil l he m ade on the of the specified variables will be stored for output
basis of hypotheses about recen t levels of capital display.
investment in each (and complementary ) industry
amid about the progression of inven tory cycles. 5. Permit t u e  user to call subroutines fromn the
Such projections will be further  conditioned by evaluation module to transform the stored van-
the overall growth in aggregate deniand for the ables’ trajectories. Th e  outp umt of these subroutines
economy as long term economic cycles evolve. It will be stored for output display.
would probably be outside the scope of ISEM to 6. Permit the user to specify PlC decision
attem ui pt  to endogenously determin e these overall action sequences to be monitored. The module
growth and business cycle factors . Rather , various wi l l  s tore  for  d i sp l ay  t he  i n f o r m a t i o n -
ceonon uic forecasts could be played against the coordination-decision action flow am ong nodes iii
ISEM submodel to develop the overall impact of rise PlC.
the economy on the AFMPS. These fo recasts
could come from the various economy-wide 7 . Permit the user to select .availab le display
simultaneous equations syst ems models available o p t i o n s  for  r e p o r t i n g  ‘each variable ty pe
commercially or the new systems dynamics models monitored.
being developed. Further , the data output will be displayed in

many di fferent modes. The following outputs will
The Systems Evaluation Module be included in the initial version of the system :

The ISEM evaluation module will initially TabnLlated Tr afc ’ctor i Display . This routin e will
consist of several techniques for controlling data prin t in numerical table form the data specified for
input , for displaying trajectories of state variables , monitoring by the user.
fo r  displaying internal configurations of the
mode l , and for transforming the outputs of the Di ’nanmic Plot Display. Thu s display mode will
descriptive model. With respect to the controlling plot on a scaled graph a selected subset of the data
exogenous inputs , I SEM will have a set of controls points speci fIed for monitoring.
that  will: 1,mternal Configuration Disp lam ’. ‘l’hi s output

1. Allow the arbitra my specification and auto- mode will graphically display specified link-node
t imatic  introduction of a sequence of changes to segments of the internal decision logi c network in
intern al decision functions at any time durin g a the PlC.
simulation run.  Decision Sequence Display. This routin e will

2. Al low i d e n t i f i c a t i o n  and automatic develop a graphical information flow sequence
ut i onito ri ng of the values of arbitrary variables , diagram to display the PlC sequences specified by
A lso , for the identified variables , the module will the user.
allow the specmt i cation of thre shold values. If . These data outputs can be then transform ed to
duuring t ime s imu mm ulatmon run ,  the threshold is crossed , suit the format for one of the standard statistical
t h e  m t u u m d u l e  will  autom at ical ly  in ter rupt  the a n a l y s i s  packages if r equ ir e d for particular
s i t m m u l a t m m m m m . iden t i fy  the causative variable and experiments.
st mm re  the in ternal  cotufi gurat ion of the program . Three important features of the evaluation‘ m i t ~ i t i m u m . t ime mise r may m n t r o d m m c e  a new policy or module are the cost accounting system , the hu m an
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n e s u m u r L e  .~~ ~~~~ , m t s  and the h ’ n ~~’ t e s p m m t m s e  pers o mm i tmel  l m m r c c . I m m  i n s t a n ce t h e  n a t u m m  i f the summ u
a l go nthnum s . I i  ~ m s t  a ._ m m i u i m u u i g  s s s t e t m u  wil l of t i m e  ski l ls  d e lu v e r ~ r a ues  f o r  th e e m i n mre  f m m m c  ( m m
moni tor a r m mu ’. . I c im5i t i& ’’. m~ m t ~u m n m  t im e a dmmm m n m s m r a m u m m ’ t ime mumimmuber  o f pe ouphe in t ime Io m mcc  mt i mg l i t  he
system. time pe rsonnel u.mt ~e structure and the c o mus t r u ued  ms .1 n umeasu re  of f o r c e  f lexibi l i ty  th is
train in g and t m a n m s ~ m t  it  m u m  pip ehmne ’ .  ar ud use a se T could he t macked  to de ien mmn ue  flue progress m u tm

m m f  standard t e l  it u ‘ m i s  ( m m  ( m a m u s t  m m t m m I  t lu cse .u~ iv i t es skil l ’, deve lo pm iue mut  in the force. The ratio of the
in to Lost . i . .i m w m t s  flmn s s t r u c t u r e  wil l  t~ deve i-  skills d c l u v e m s  rate to flue h mm ui m m an capital scr s -mc e
oped  to ~ m m : n p m u t e  ra tes  m i t  h u m s  as well is f u n d  c ap :ucm t ~ could he a mumeasure  ( m l  fmmrce age f o r
cumula t ive  m ’ . t s  a skill. As time numimbe r i m m c r c a s i -d , “ age ’’ woiu l d

The evaluation module wil l also h ave ( 5 m m 
u m m c r c a s c  amid t i m e m e  svm m o ld be atm m ndmcat u onu  f ia t  anm

human resource accounts I ir s t , time skill d c l m v c n ’ ,  
i nucreasimu g p o r tu umm of the fo rce  would ha ve to he
rep laced in the t ear f u t u r e .

rate , an aggregate acc oumit , wi ll be developed t o m

show the m m ma xi tu i un t - u rate at w b mmc lu t ime . \ mr  I - mm rce - ‘ m um , ‘t h e n  i tmmp o r tammt feature of the evaluat ion
can deliver any particular type of skilled h a hmmr t n m u , dum l c  will be the force response algor i tb immus.
service if it allocates to all people with a part i cmm i: u r Time se will he a group of system features that  t a k e
skill or a closely transferable skill the per f u i rutuat ice t lue pe r sotut iel force a r r a y s  at id set the nu i up as
of a particular task . Th is t s pc of aggregate will he resource co m usta in ts  imu the goal pro g ra t u i t u m i n g
in cre ased whenever time Air Force trains a per s ummi al gorit h m discussed in Section II.  Fur thuer ,  the
into a given skill category . If the person cross - ahgo r ith mn s s will  coordinate the in t r oduct ion  and
trains and takes another job , he will leave I l ua t  t u i o di f i cat h mm u of contingency scenarios and set up
skill category in the force structure model , but miot the s t ruc ture  of a function-location arr ay that will
in the  h u m a n  resources accounts. hi this be used to satisfy muui ssion task requirements.  The
accounting he will be carried in both accoumuts algorithm will fill the function-location arr a\
until his human capital depreciates from lack of based uupo n congingency force st rumet t ure  packages.
use or until he leave s the service. Frot uu these skills thi s functiomm -l ocatioui array will he cotuupared T o m
delivery rate accounts (measured in units of the conti n gency scenario miet work an thue basis of
“men ”) will be derived a second account—a total how many mna nhours the array can deliver against
human capital se rvice funid for each skill. skilled task loadings required by a designated

mission. Of course t u e  abil i ty m i t  the  ar ra ~ toThe human capital service fund will be t u e  deliver skilled labor services will depend upomu bothexpected number of man-years by type of skilled flue nutnber of people wit h the skill and the lengt hlabor service that  the Air Force can potentially m f  t h e  workweek. The mus odel would mak e flueobtaii i fromn the people it actually iuas i n t he f’orce .
This measure would be developed based upon the co m p a r i s o n  based  upon soni ie t l i cm m re tuc , ml l ~

maximum sustainable workweek to detect ti nder-following hypot h etical concept: suppose we huave a
given number of people in t ime force with flue manning and upon u a policy determined m uu in i n uu u umm m

to detect overuuia r uning.certified ability to) perfortum a pa rt ic u m l ar type of
service. Based upon labor uuu a rke t  factors . - th eir
time in service , their job perf ’o rm tma nmce.  Air Force

IV . ISEM ( T I I t /  -‘ rio ~.policy and nornual mort alit~ (actors . these people
will separate from the service at sotu ic rate unt i l  all If t u e  Air Force is to conitn it resources ( m m  t h eare gone at the end of hl y cars , II omie can e st i u n uate construction of ’ ISFM as a t u mol for p m d u c ~ ana ly sis ,
the attrition rate for flue force at each ti nu i e point it is i tu ipor tan t  that  tluere he sonic institumt in mmia ]
in the future , th ue convolution mmutcgra l  of the mu i et luod of c a p t u r i n g  its poteti t ial  bem iefits. I m m
trajecto ry of rates will he the total m uuum i ber of nui a mm v reasm 1 mm s, sortie of whi cit are ou Ii inc d i mu t ime
people in the force at each point imi Hue fu ture . The
integral of the function -u so developed is t h e  t o - u tah  

sequel ,  ( h ue  cu i r r e n t  Air l - m mrce  p l a .nn m tu g s t ruc tu re  ms
t uo t  u d cal l ~ s t i l t ed  f m mr t h e  poh ic s ana lys i s  t i u r m 5 - t i m uu .number of man-years that can be delivered ove r Rat lu er ,  sotne org a n i i a tmo i u a l  a djus t t t i ent  mc mmeededthe future (if no new people are brough t in to  t ime (ml c ope wit h new polic y anal y sis c mmn cc p t s .force) by the forc e in beimig. Th is miumber would
- ‘ m e t  u a l l  v - t h e r e  is not hui ne ness ahomit thui srepresent the work capacity of tI m e force at a gi vc m n - 

-

req umu rc n uue m uin stant.
A s m ,, m m r d m m n ~ t o o  l m ’ r t t u e n  S m ,  C l a m S  ‘‘I  h ) c t c m i ’ . m’ .These two human resom .m rce rtueasurcs . (skills J a r m n c s  l~. Sc i n l es m tu ge r . t ine  l ) e p a m t t u u e m u m  o m t l ) c t m ’ n r s m ’delivery rate account and hut unuan cal mt al  ser v uu .c r u m  h eemm u m n a k i m u g  l o m m u g  mu m nn o m r g a t u i i a h m ’ n n a l  , i d i iu s r -fund) can be manipulated and interpreted to ut i c tu ts  s mi mce I ‘ t m m m  I t i n  : uc im u c v c  I m m  h r  m~m mf m ’ b ~ m’~~t n m  s’sindicate several things about the m iua crost ate of thie

4. - .
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To mm i i  “On e ohj t ’s- t m m e  sm a s t i m  ach micve bettem co- i-urthier , because of the limited functional and
or dimia t m oru  of imi t erre la ted  dc c i si om ns tima im t i mat organ i.i.ational horizo ns of ’ each s n a f f  , potential
mm i m i c h  ‘ha m umam nu m nre ’ a mtuonm g flue ser suc i ’s c o u ld t m . i d eo mf  f s c a m m n o t  be r e c o g m u i  Led — and the
pr m m 5  md c The o oi lmen ~~mc as to m mumpro m e cl i i  o u c s ’s m u  i m u t orrn m a ti mrm require d to m t ual ’e  radeof Is is often
mm ct i et  il - h a )  by lo o o k m nm g at f u l l  cm isis r a t i met  t b u ai m f i l tered o m u t  before it  m m passed up.
doss mu p as mmue i mt  t u n u p l u c a t  ions of al t e rnu a t im e  P o li cu es . In an oorganiLati100 as large and complex as the

h o )  h ’1 L u O S t  m nm g utm t c im mts  mt  p ro o g lam u us or  \o Utput .S’ 
~~~ ~~~~ there is no practical way li i  enforcer a the r  t hma mu nnm put s . amid h e )  h ) s y s e m n u a t  i~ . ml ly  u m u if u  mrtun s tanmdard s  of pe r fo m rnuanc e anu m on g the

cmi m ms i denng a l t e r m u a t m m c s  m i d  t m a dem m t f s  itt  i c mm u is  t o t  s u h a mm - ,u ls ’mes ll mu ,s there is n m  way to assess thecois t- et fcc t i m emmc ss  “ Wi mife flue mrs -ed (i  .L h ume mc 
t o m t a l  distortion of inf m orm u matmon th at floss s up thetime se om h jec mo v s ’ s wit i m m mu t ime .~m u I m u s t ’ us well u m ud e r-  i mmerarc lmy ( f lue  ir uup h icat ion of this bea rs directly onstood an md supp so u med mit t ime - ‘ m um I o o rce . time mmmeamms time ex ccu t ah nl mt s  u mf time plan produced ). l i rm al ly ,

m i t  t u l f rhhm nu g t l m c m m m  (pa r t i cu la r ly  f i n  t h e  f a t t e n  i t  course . pn o.mrm t u cs  ty pically ~ si~ m ed to t hemmb jec tm v c ) ms imo t readily , i m a ml a hl e  m u  muma n m ~ are a s ac t i vi tues  m i t  the seance planning resource embodied
‘Dim s is especially the  Lice w h e n  there e\u st s  a bas ic itm r ime b m i er ar ch ~ place time i rnnm u ed m ate  Air h mm r ce
conu f l m c t  i i i  t h e  p l a n n m m m u g  r e s i u m r e t m n c t u t s .  For r l n u s ’ , u i m n r  con i tmni g enc \  f i r s t , lo i cal mu u issm o n cont mn-itista nce , t he s - I s , u rt  of t ime sccm on d s ta ted  obj ect ive gencics se co ommd wi t bm long range po lics arua l s susirump lie s aru ex h au snoc  d e t e n m m u u n m a r u o n  m o b  t i me out - r m .’lce ated t i m  time slack m m t  whu clu  thmere  is none The
tl on nmcs  of poss ible d cc ms i omms um r dcr  .tl l fe asible bi m flo n i  line ii i  all md this is that Air Force planning
po l i e u  cs - l h u  i s  or t m o !  pr osm ” .s us dil ’tlcul t ,  

~n uI  ts  ,ur e n u m o l  e specially - suited t i m  po lic~’ analysis.
exceeding ly tu n nu e -c m - u mus uu nuu in g .  a rid clearl y ca nn ot he
carried thro u iglu while re c r o n n m din c to plann u in g h . s s e t m (  mi lk - po l icy a tm al y s u c  should be an

Its  u t i e t i n u n  is t u n  ensure that  the Air Force does
requiremumemuts  for operat ional  contingencies.  mmt i g o in g  procc ’~s ml internal constructive cnt u cisnn .

m t hu tIme pos~ib lc c \ t c l m t uo i u  of its R&D not uiin ccessarily restrict Tm decision options by-
co n u tn iun i t ~ . fl ue Air i’ mi rc e organh/ es and drives its a l l mmw i ng tuua n -tu iade decision rules ( i i  assume thep l aminimu g s t a l l s  p rmt tn am u l y  t~~’ assure that viable invi o lab le ch aracter of ph~’sical constraints .  As Dr.
s u o l u t i o n s  i rs ’ avam l a iul e to operational questions. S e h h e s i n e e n points out “In pr iuic iph e . som e
I:m i r  t t m a jo o r mission co nt i mu g c mm cucs .  thuis is done by i n s t i tut ional  m u ueatus for fostering constructive
pre es t ahh ms l i mn g  a deep f u n c t i o n a l  p iann ing hierar - cn tucu s tu i  can be created. lti p r .uv tu Le . however , the
c lu y tha t  coexists wi t h  and respomud s t mo tIme needs prob len u  would be to pre vent su ch in te rn a l
of oper ational eh eru m ents.  Time s t ruc ture  is set up t o) 

i t u s t i t u t u m m m i s , obs tensibly devoted to study of ’ the, ilhiims eac h s t . i  H e letnuemu t ( i i  execute a p o f i c y ~ long run ,  from being turned b ike everything else tor em ( i  meted search of decision options t m m  s a t i s fy  its the pursuit of sho rt run objectives.co nt r ibu t ion  t on .m t i ot a l plan. The results of this
searc h are (iien passed imp tI m e huerarciuy t o o  cml- Omie solution to the proble mn u ’ policy anal y sis
ord inatin g and consolidatin g staff agencies which is to establish ad hoc wor king groups such as the
p er fi urm i u (t ue satul e sort m f  function at a h igher Defense \lanp ower Commission u m r  the Air Force
m m r g a n m i a t i o n a l  level. Man agenuent Improvement Group. Several situa ~

i o n s  l imit  the usefulness of tlus approach ,The advant ages mt fums process are se v era l .  ( a )  h iowever. For one. such groups are temporary .parallel p rmmce s sm n g at each level of h i erarc iuy allows ‘I’hey dun not operate m~ver a long enough period ofvery r api d performance of even nua ssive eft ’orts; (b . t ime to invest resources in developing efficientt ime infort tua t ion j s :uul ab le  to rime h ie ra rehuy  is as analytical ruuethod s. so their mm mark is performed in acomplete  and r e . i l u m t m e  as it can he , since it is very labor inten sive tui an ne r .  1mm general. their time
ecn cr :utc d at t hme unit level when the planning h orizon muua k es them concentrate on immediatesequem u ce is ex ec u ted:  ( c i  u works: i c,. it Produces problems — further.  ( l ucy do not expect to bea viab le so lu tm o mr m i f  there is one wuth u i m m the policy accountable for the imui p l emen ta t ion or results ofand resource cu rus t ra in ts .  Time h imumi t a t ions  m i l  the their su ggestions. This often tends to mak e thea pproac lm are cl e ar , i n unseme r .  I ’ io r  i tus t an uce ,  as tIme breadth and eloquence of proposals exceed theprocess typ ica l l y  oop c ra n c c . time po o luc ~ nc s t r i c t mo ns depths of support in g analysis. Too , it is expensivea re “ u u ni d i t t i emu s i o m mmal . ” Wir u le (m is is necessary for to establish and disestablish such gi-oups. The liferapi d rcs u uu mu se a m md e lo is e cu n u r d imu : u u u um n m . i t  is a Severe cycle of such a group involves pullin g higNyl m n n n i  f a f m o m t m  ma mm t I m e  i i i  m mi h e r  m l  u )p ( m m m u m  c imnus i dered ,  sk~ll cd people from regular ~ohs . organithig them .l l mu s  m m r : u \  be ‘,s-riou i .s if t h u s ’ m a m n u ( u m r r ’ e n c y  thuaf  iS b u i ld ing  up t imei r  i nu dividumal  and ei rp o mrat c  knowl-h emmi p f i s t us  t O u t n a t h m e r  f u i l l y  . imi tm5 P a led in tIme cde’e a h ooit the  area m i t  endeavor , e x t r ac t ing  sonicp hi ss  set promn mt u i l ~r u t s ’ m l fo r  ( i n s - p l a n m u i n g  exc rc ms e. —
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initial impre~ ions from them , and then sending There is little doubt that prop er inst i tut ional
them back to their old jobs. This , of course, costs arrangements could be muiad e so that (4) and ( 5 )
the lost production in their regular jobs , and could be satisfied.
dissolution of the group represents a low return As envisioned bi ere . t ime “Manpower anddivestiture of human capital . Of course , once the
group has dissolved , there is no one to defend its Personnel System Policy Analysis Gromup ” w o ou l d

consist of not muu ore than fifteen professiomnal staffproposal s aga inst attac k , so, unfortunatel y (or drawn from several disciplines. An acceptableotherwise), follow-through on proposals is at best
uneven and uncertain , gro up c o m p o s i t i o n  fro m flme v iewpoint of

academic discipline nu igimi consist o mf twom lah o r
Another approach to the prob lenm of long range economists , an eco inom um et r icia n , two ) com puter

policy analysis, and the one advocated here for  pr ogr ammer s . an industri al psychologist , two
ISEM implementation , is to develop relatively m a n a g e m e n t  sys t em ui s  specialists , experts in
small groups of highly skilled individuals who can mathematical programn uing , someone trained in
devote full time to the work over a long period , systems dynam ics . and an ac c oumi tant .  At least
The keys to the effectiveness of such group s one-fourth of the group shoul d b i ave h a d  somtie
include: experience imi the  muu anp ower career field and

1. That the subject of analysis be functionally mot i e - fo mr t l u in personnel. Auu mthuer one-fourt h of

oriented. l’his is because policy that applies Air the group sluould have planning experience in the

Force-wide is established functionally. Air Traim m ing Co t um n m a iu d and Recrui t ing Service.

2. Tha t the area of analysis be broad enough The group would divide its e f for ts  among f o u r

to fully describe a controlled input to time pri ma ry basic tas ks. ‘flue first would be model deve loprui ent
Air Force mission process. If this is miot the case , to mu ia i nt.ain time descriptive fidelity of t u e  model
then there is no basis to establish muieanin mi fu l and to enh ance its evaluative capabi l ities. The
e x t e r n a l  measu re s  of va lue  to fun c tion m al second task would be internal systenmu design
opera t ions  controlled by time policies under studies. The final task would be research analysis

consideration and , thus , no extrinsic basi s for to evaluate major human resources researc h

evaluatin g benefits of ch anges , propo sals.

3. That rime technology used by t u e  group be Ideall y, this group would report directly to a
highly capital intensive. Timis is im u iportan m t so that a high -level Air Force organizati otu . This would
relatively small group can deliver policy analyses in confo rm to item (4) above. Where the group

a rapid response mode ; this allows t h e  full capture would geograph ically reside is a moot po int. The
of the benefits of ’ the l ow  cost info rnuation recent trend has been setting up centers of
exchange that is only possible m u  smu i all gr u mups. responsibility under the administration of the Air

University (such as with the L.ogistics Management
4. That the policy analysis ~rou p be separated C e n t e r , Leadershi p Manage tu ient Developnient

fro m operational lines by, allowing direct reporting Center) under sponsorship of high-level functional
to the lowest level of full functional responsi bility. managers . This has allowed groups to work in a
This is required to keep the efforts of the group somuuew h a t less pressured atmosphere than rise
di rected at policy analysis rather than decision Pent agon m provides. That this is tumore conducive to
analysis while focusing on a sufficiently broad area deep thinking about long-range issu es is obvious.
to allow meaning ful anal y ses. This must , however , be traded against the practical

5. That significant interact ion occur between problems of communicating views over long-
operational planners and managers and the policy
analysis group. This is key to keeping analysis in While this policy analysis group would be the
the realm of the real world. pr immu ary user of tIme full capabilities of I S I M , t h e

This policy analysis group concept wo uld he tnodel sh ould he h ighly accessible to staff plannitug
the ide al vehicle for capturing the benefits  of agencies.. It couml ul  be used bs t hu enui  for train u imu g o f

ISEM. Clearly ISEM would be the tool t l mat  would system nu anuager s . for coiii t i mugetucy planning, for
satisfy item (3) above. Further , time ISI M concept decision amua lysis ,  a nd as a baseline desigm i for
is based upon time concept underlying ( I )  and ( 2 ) .  tu uod i fy iti e ’ im u forn ii :m t io t i  flows wit !n in  t i n e  .\l’MPS .
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