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RI ;LRVL c:OMPONIiNT UN IT
[V A l U A T I ON !~N A L Y S I S

Cost  — [  i f ec t  i vei ie~ s

I . I N TROLU : l I O N

A.  (‘.ener~i 1 . This  i n t e r i m  repo r t  is  the  f i r s t  of two on t h e  s tudy  Reserve
)

Coii~poiient tin it I~va 1u~ t i on Ai~~ i ~~ s ( C o s t — l ~f fe c t  I veness)  under  Cont ract Number

DAA( ; 3 9 — 7 5 — c — o 1  .~S. i t  i s  dui~ stibni i t ted t h r e e  mon ths  af te r  the sta n of  the

co n t r act , w i t h  t h e  second r epor t  p r o j e c t e d  f o r  d e l i v e r y  in  January  197(~. A

di.it ’t t ina l report h’il 1 he su b m i t  ted not l a t e r  t han  s i x t y  days b efore  the

coii t r a c t  t cm ii n a t i o n , w i t h  t h e  t’i na 1 report to  be ile i i  vered in  in id -Octob er  l97~~.

B. Purpose. The pu i.pose o I t h s t~epo ~.t is to p iese n t in en ~~~ deta i l

the s tudy plan for ana lvs is and to .lppni SC t lie Cont r ac t  O f f i c e r ’s Repre ’sentat ly e

(COR) a nd the Study Ads’ i sor  ( r ~ tlp ( SA G) of work progress to date. The report

fo rmall y rev iew s and updates the i n fo r ina t  ion i~ 
esented to the COR and t he SAG

in a briefing at the Pentagon on .~~
‘ March  19’S .

C. Organi :at ion of t h e  h~ port . The report comprises f ive sect ions

This i n t r o d u c t i o n  is the f i r s t  sec t ion .

A .



2 . The second sect  ion presents t h e  back ground , l i s t  the ob jec t i ves ,

outl ines the scope , and generally descr ibes the overal l  approach of the study

effort .

3. The t h i r d  sec t ion  d e f i n e s  the  unit e v a l u a t i o n  opt ions and d i scusses

the methodology for selecting opt ima .

4 .  The four th  sect ion i d e n t i f i e s  cost and e f f e c t i v e n e s s  da ta  e lements ,

discusses sources and availabilit y of data , o u t l i n e s  p l a n s  for data  c o l l e c t i o n ,

and discusses methods of summarization and presentation .

5 . The f i f t h  sect ion summar izes  t h e  p l a n  of the  s tudy e f fo r t  for the

next ei ght mon ths .

It . STIR)Y OVERVIEW

A. Background . in de v e l o p ing and v a l i d a t i n g  t he  Army T ra in ing  and

Evaluat ion Program (ARTEP) TRADOC and FORSCOM efforts have centered primar ily

on demonstrating the concept ’s feasibil ity, improving the ARTEP utility as a

guide for training and evaluation of Army units , and very recently costing the

ARTEP. Efforts have not been made spec i ficallv to define t h e  most sui table

ways of imp l ementing the unit evaluation port i on of the ARTEP . ~uestions of

controller/evaluator numbers or sources , freqtici v of evaluations , applicability

to different type unit - , aggressor sources , and t h e  like have not been

systematically studied . It i essent i that the more effective options , in



thi  -
~ sense , he ident i f ied  and that the costs of the :zl ternat  ye opt ions be

considered to aid t h e  Army in  st’ t ec t i ng the econom ical ones . Accord ing l y ,  the

R’ - ;er ve  Component ( m i  t [valuation Ana I s  i s  i s  a cost —effect ivt ’ncss study of

opt ions for eva luat  i ng u n i t s  u s i n g  A R m  1’ .

B.  O bj e c t i v e s .

To ansi ly :e a It ern.i  t iv e app roaches i up i in ent ing  the AR ’ftI’ in

ssess I ng the  e f f e c t  ivi ’iiess of Reserve Compon ent u n i t s .

2. lo ident i I the costs of ea~ h a i t ei .fl it lvi ’ approach to i in lude money ,

men , and cot l a te r a l impact.

3. To recommend a es ‘neut sys tems  lu •~ Iuencv of test ing. manner  of

appl i ca t ion )  from among those  cons 1d red I’ r use in p er iod  i c Rese v e Component

eva luat ions wi t  Ii the ARThP

4 . To ident I Iv u n i t s  (by type , d e p l o y m e n t  object i ses , m i s s  ion to be

tes ted) w i th w h i c h  the  assessment  svst  ems should be used

C. Scope .

To a large ext ent the background a iid t hi’ object i yes e l’fec t I vi’ I y

de te rmine  the scope of the study . These forego i h g  art’ spec i t i c  • f o r  exampl e ,

‘ it the s t u d y  concern -; Reserv e Compon ent iii i t s  and selec t ed opt iOUS for the

imp l einent at  ion of u n i t  eva Lu ~ t ions under ARTI~I’. A l s o . t hey exp re ss c learlv \ l

that ost — e f f e c t  I vene ss  anal  vs i s  i 5 requi i re i



2. Additio na l guidelines relative to ARTEP to be considered and data

to be sought art- implicit . Six ARTEP (test editions) are currently available.

Of these , four will be used by nin e Reserve Component battalions during AT 75

as a part of a TRADOC/FORSCOM validation program . The current ARTEP

Evaluation/Validation Schedule is presented in Table 1. Through coordination

with CATB , FORSCOM , NUB , State Adjutants General concerned , and personnel of

the partici pating Reserve Component units and the controller/evaluator groups

the nine evaluations will provide the nucleus of the study data requirements.

Other relevant d~ita will be available from the review and analysis of existing

data (such as 480-R or l-R reports , OSI) Reserve Component Study reports , and

pl anning factor literature) , interviews with Active Army and Reserve Component

personnel , and selected controlled field observations during AT 75 and AT 76.

Where and when practicable the use of these data in conjunction with other

available ARTEP will be considered .

3. The concellLration on Reserve Component units is not as resti ictive

as first may appear. Early observations in the process of fashioning

implementation options showed that a wider range of evaluation options is

possible for Reserve Component units than for Active Army units and that the set

of Reserve Component options includes Active Army options as a subset. Thus,

some Reserve Component options found to be cost-effective well may be applicable

to Active Army units.

- 

4 

-- A



lab le I

:\RlII’ t . \ \ l l ~ \ ION/\:\l,l l)A F ION SChhl~IllJU~
RI Sl .R\ ’ l ~ (‘IJMI ’ONLN T S

(a~ of 2 1  A p r i l  1975)

MAJOR UNIT U\i ’[ t IN  IT’AR11~ P Ii ME PER 101) LOCATION RMK S

*8l~_ t  i r i f Bde (~‘l ) Mech i r i f Rn ( ! — 1 ~~l I N )  19 —2 5  Jun 75 Yakiiiia 12
(h.~ \ I~\ G)  AR R n ( 1  — SU3 •\ R )  17 — 2 3  ‘ il 7 5 \‘ak i m a 12

[.
~ R n (1)8 Sp) ( 2 — l 4 ~ h :A ) 2 2 — 2 ~ ~~ n 75 Lewis  12

~~~ — 1  l~ 1 u f  (M) h r i f Un ( 3 — 1 1 .  I N )  l m — l 8  Jun 75 Hood 13
( IN —A RM ;)

** I— 1 2 S  AR AR R n ( 1 — I  23 AR ) 23—2~ Mar 75 h ood COMPL
(KY —ARNC;) No 1k Unry

*** t ,T th Inf Ude (M) Mech I l i t  Itit ( 1  — l~~l IN) 18—21 Aug 5 Cp Rip ley 13
I NI - ARNU ) 2 — COs

Mech h r i f  Rn (2—1 3 1 IN) 1 1 — 1 . 1  Aug 75 Carson 13
AR Rn ( 1 —  195 AR ) 2 S — 3 1 .lii l Carson [3

No Tk Giirv

F:~ Rn (1 — I ~S IA) 9 — 1 2  Jun 75 Cj ) L ;uern sev 12
icy

EN Co (8~ 7 EN Co) 1 8 — 2 1 Aug 75 Cp R i p l e y  13

*14~ffj I i at ed  w i t h  9t h  ln f l i l y
* * 2d A l) roundoir t t in i t

***~~f f ~ 1 i a t ed w i t h  4th lnf I~i~ (N )

L2 , 1$ i n d i c a t e  l e v e l  t e s t ed . as -~I i t ’~ ii i n  t h e  ART EP

S



4 . The end p rodu ct  of the stud~ w i l l  be a recommended set of cos t  —

e ft -c t i y e opt ions for imp l enient i r i g Reserve Component eva luat ions under A RftP

I t  d i  f f e r e n t  opt i ~‘ns are more c o s t — c  f fe c t  ive for di fferent types of u n i t s

lint t —spec i t i c  i nip I ement at ion programs w i l l  be described

1) . App roach . lIre Wo to be per formed is d i v  i tied into three  phases

corres i .md I n g to t h e  three major tasks described in the cont ract stateme nt of

work Coil i-ct ion of Data , Aria 1 vs is of Alternatives , and Development of a

Rec onune nded 1’ ro gram . iii ef ect  ~ he work t h roughoti t t lie per fornianc IS period is

a rue thodo logy deve lopurent e f for t  . A l s o , t a sk s  wi thi ii the phases are not

necessa r I I  v sequent  i a I

The Ii i-st phase cons i s t s  of planning act ions and da ta  c o l l e c t  ion

necessa ry  for  the  s ta r t  and conduct  of subsequent  a n a l y t i c a l  e f f o r t s .  The

plarin i rig i tic itides the ident  I f i  ca t  ion of d a t a  e lements  needed for  cost —

ef fect  iven ess  a n a l y s i s , t he  rev iew o f ex is t  i n g r el evan t da t a  bases , the

de v e l o p m e n t  ut data  co l lect ion materials , and the c o l l e c t  ion of da t a .  The

iden t  i f i c a t  ion of d a t a  e l e m e n t s  invo lves  t he  d e f i n i t i o n  of I p lenientat  ion

opt io ns the  ident  i f i c a t  ion of major cost e l emen t s , and the  d e f i n i t i o n  of

e v a l u a t i o n  e f f e c t  ivenes s .  Some of the  plannin g and most of the data a c t i v i t i e s

cu r ren t  1> , nece ssar i  lv  (and u n d e r s t a n d a b l y )  cont inue in process.  Work t h a t  has

been accompl ished  to da te  is a p p r o p r i a t e l y  t h e  subje ct  of s ec t ions  [ I I  and IV

of t h i s  r epor t .  I t  is noted that the submiss ion  of t h i s  report arid t he

c o m p l e t i o n  of Phase I work were not p lanned  to be coi n c  ideitt

L



2. The second p l i a - e  i ni v o lve s t h e definition of anal ysis parameters

ailsi I)roct-dtl re~ , the aria l ys i s  of c o l l e c t e d  da t a  , a nd the deve lopment  of r e l a t i v e

opt ion c o s t s  ari d e f f e c t  i V t f l C 5 5  i i a a s ur c s  to ident  I fy  the  c a n d i d a t e  ARTE P

e~ a m a t  io n opt i o n s .  The i~ork , in fact , adapts/develops and applies c o s t  —

e f f e c t  iv e ni ess analysis procedu res . h owever , because t he pract  ica l  adaptat  ion/

development o f t h e s e  p ioc edu i  res inherent ly is de pende n t upon the kind s,

lu a n t  i t y  , and q u a l i t y  of d a t a  to  b ecome a v a i l a b l e  for  a n a l y s i s  they cannot yet

he finall y fo r m u l a t e d . T h i s  t a u t o l o g y  n o t w i t h s t a n d i n g  the  i n i t i a l  work in t h i s

area i s  d i s c u s s e d  as a p ar t  of s e c t i o n  I l l  in t h i s  repor t .

3. The net sy n t h i e s  i s  of Phases 1 and 2 produces a subset of opt ions

e s t i m a t e d  t o be c o s t - e f f e c t i v e .  I h e  subset  , a comp le te  descri p t io n o f i t s

dci- i v a t  ion , and a recommended program for  t e s t i n g  the  several  candida te  opt ions

in p r a c t i c e  d u r i n g  t he  l a t t e r  half of TY 7h and AT 7( are the sub jec t s  of the

second i n t e r im report

4 .  The t h i r d  phase i n v o l v e s  the f i n a l development  of recommended

asse ssment  op t ions , to i n c l u d e  t he  planning arid m o n i t o r i n g  of a l im i t ed  f i e l d

ini p l emen ta t  ion of the recommended sy s t ems  . C l e a r l y ,  the p l a n n i n g  and moni to r ing

require  close c o o r d i n a t i o n  w ith FORSCOM and TRAI)OC . As a par t  of m o n i t o r i n g  the

w oi -k e n t a i l s  da ta  c o l l e c t i o n  and a n a ly s i s  to v e r i f y the  e s t ima tes  associa ted

w i t h  t he recommended o p t i o n s  and , whe re a p p l i c a b l e  and f e a s i b l e , to extend resul ts

to ot her ART E P.  For da ta  c o l l e c t i o n  i t  i s  env i saged  that m a t e r i a l s  developed and

7 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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used in Phases 1 an tI 2 m _ i ~ he ad ip tel and I h a t  add i t tonal m a terial s can he

developed as nieces sa r~ . I p ha -~e ari d t he t adv end wi th the pi~eparzlt I on

arid subm i ssi on of a fi n I  r e p o r t  of all ~%ork Iccorn l l i shed i n  the phas ’ , a l l

t O L L S  pro l ect a ct i vi t i e s ( I . e . ,  relevant p or tions from the two interim

reports) , and f i i i _ r  1 conic lus tons a’~ l recommenidat i otis.

1 1 1  - ALIT RN\ I I \1 . 1 ~~~ l LMI:NIAI I _ IN Ol~ 1 ONS

A. Option Variables. As briefed to the SAG on 27 March 1975 three

variables — evaluat ion schedule , coni t rol ler evaluator source , and basis of

app l  icat ion — i~ere  selected for desc rihi rig alternative opt ions for implementing

Rest’ rye Component  un i t eva I nat ions under AR TEP . Subsequent 1 y , t he last of

t h e s e  was dropped from cons iderat ion as a variable (see below) a n t  three other

va r iables were identified .

1~~
. the ev al u a t ion schedule variable three frequencies — annual

biennial , and triennial — were  chosen for consideration . It was reco gnized at

the out set that in t e rms  of cii r i - cu t  
~~~~ 

ice moi-e frequent evaluations , such as

an n u a l  , ni ght p1 ac i’ too heavy  demands  against a ~a i 1 able  resources . Yet , w i t h

the  cons i de r a t i ons  of s c h e d u l i n g  AT pe r iods  th roug hout the  ca lendar  year ,

c o n d u c t i n g  some e v a l u a t i o n s  durin g i n a c t i v e  d u t y  t r a i n i n g  ( l I l T)  , and using

Reserve Component per sonnt” l  as cont  i-o l l e r s/ ev a l t i a t o r s  , opt ions based on annua l

eva lua t  ions may prove cost—effect ly e

2. Co n t rol l e r , e v a l u a t or  groups m a y  be all Active Army , a l l  Reserv e

Component , o r se lec ted  mii i x~ s of Act ive  Arms- and Reserve Component personnel .

8
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Al t hioug h t h e r e  are oft hie.I r : p~
5o i t  ions to ha i ug Rese t-ye Component I erson~~’ 1

e v a l u a t e  Reserve Loinponent un i ts , he oppos it ion  inlay not outweigh potential lv

coge n t cost-cf tect iv e arguments. (Ut course , no cost-effectiveness argument

could successfull y mu Ii tate ~iga inst invali d test conditions w h a t e v e r  the

invalidit y factor.)

3. Basis of application is  t h e  u n i t  m i s s i o n  (or typ e unit) or

dep l oyment ob jective, tinder consideration following discussions with agencies

listed iii Table 2 and upon the suggest ion of a SAG member that deployment

obi -c ti y e is not properl y an option variable it was dropped from consideration

as such. However , consonant w i t h one of the study objectives it wil l be used

in the final r e v i e w  of options selected on the basis of the cost-effectiveness

anal ysis. (See “Other information or Guidance ” in Fi gure 1.)

B. Other Option Variables . ‘l’he three other option variables referred to

above are source of aggressor , organizational level tested , and test confi guration .

I. The aggi-essor force ma be alt Active Army , as it is in the AT 75

AR-rEP validation exercises , or all Reset-ye Component. Similarly as in the use

of Reserve Component personnel as controllers/evaluators , there is known

opposition to using Reserve Component units as aggressor forces. Part of the

argument concerns the desirabilit y of having a standardized aggressor capability .

[h owever , on its face such capability cannot be assured even with Active Army

aggressor units. Icith either Active Army or Reserve Component aggressor forces

‘
I
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i i

Table 2

Coord ina t ion Vi s i ts

*FEB 24 PENTAGON DA DCS OPNS ~ PLAN S

FEB 27 FT MONROE , VA TRADOC - DCSOPS

MAR 4 ARLINGTON , VA A RMY RESEARCh ! INSTITIJ IE

MAR 6 FT BENNING , GA CATB UNIT TNG ~ RESERVE COMPONENT

MAR 7 FT MCPHERSON , GA FORSCOM - DCSOPS

MAR 12 PENTAGON NGB - DCSOT , DCSCOM ~ DCS LOG

MAR 18 NASHVILLE , TN TN AG ~ USPFO

MAR 19 COOKEVILLE , TN 3/117 INF

MAR 19 FT KNOX , KY ARMY READINESS REGION VI

MAR 20 FRANKFORT , KY KY AG ~ USPFO

MAR 23-26 FT h OOD , TX I I I  CORPS G3 ~l DRC , 1st CAV DIV . 2nd AR Dlv ,
MASSTER , 1/123 AR

MAR 27-28 FT MCPHERSON , GA FORSCOM - DCSOPS ~ DCSCOM

APR 4 PENTAGON OCAR - DCSOT

APR 9 FT MEADE , MD FIRST ARMY DCSOI t~ OFFICE OF TNG EVAL

APR 16 RICHMOND , VA 80 TNG DIV ~ MTC

APR 24 FT MCPHERSON , GA FORSCOM - DCSOPS ~ DCSCOM

APR 25 FT BENNING , GA CATB UNIT TNG ~ RESC COMP AND INF SCHOOL

* Fi rst of on going vi s i ts to COR

10
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coilt roller act i vi ty j ) 1 avs a s i gni i t icant par t  in assuring the v a l i d i t y  of thie

t e s t  . Beyond t hi i s  , whatever the nut- i its of ’ t h u e oppos i t  i on a rguments  couii I en.

ar guments  support i n ig I ni e i-eased Rese u - vt ’  Conuuponent pers onnel  mora l e , add i t i o n a l

Reserve Com~’onenit unit ti’a in l u g , and po ten t  iu l  improved cost —effect iveness

requ l me the  con i s  iderat ion of I ii is vai -i able . Fi na l l y ,  the use of Reserve

( :o mnmponi ’n t un i ts as aggressor lore es pet-in i t s s i m u l t a n e o u s  eva 1 na t i oni s of two

unit s nuder  t h e  oppos ing  t’o r et- s con ic Ch i t  — a pot ent  i a l l y  ccunonn i c t e c h n i q u e .

2.  The or g a u i i . a t i o n a [ l eve l  t e s t ed  is  lat - ge ly  s e l f — e x p l a n a t o r y .

ARTEP eVa 1 nat ons numa ~ be admi i i i  St e  red to b a tta 1 1 ons or to companies . Alt hough

the AR111’ a l so inc lude platoon and st1uad/c r ew/ team t e s t i n g  , i t is f’e lt that

for the study these organ i ~at lonia i l e v e l s  al- c p rope r ly  included with the

bat t a I i  oni arid company eva I nat i uris

3. lest confi gurat ion  delineates thie evaluated unit pure from the

evaluated unit combined ( i . e • , with cross attached subordinate uni ts) . This

del m eat ion c lea n- lv is necessary not only to t’ac i 1 itate differentiation of

costs hut also to facilitate tI i fferent i at ion of effectiveness.

4 . Iii a discuss i ~~II at one agency it was suggested that evaluat ion

site is a variable. ‘I’he concern is two fold : (1) that all evaluation sites

are not read i ly suitable for all eva luat ions , and that therefore thei-e are

pote nt ial cost differences , and (2) that suitable sites do not exist in

sufficient number for ARTEP evalu at ions oh’ all units , and that therefore the

I I
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needed ruiin ihe i of  s I t  es uRis t he ilt ’ I i- m i n i ne h and t he cost s a s soc i a t ed  w i t h

hi- i ng ing add it loni a I so i ta h i c s i  I t s  int o he lug nu t is t he at t rihut ab le to ARTE!’

evaluation i nup l enient at ion . h u e  mer’ i t ut’ this concern is net denied . h owever

t hit’ conic ei ’ni n s ccii f i  u- st  as a Rest’ rye Componen t oli n t AT schedu I i  mu g p rob! ciii ,

and second a ~~ a p i o h  eun to be add rt’s sed a t ’t em ’ cost —effect iv e opt ions a i’e

det ermn i mmcd and se 1 t’ct ed fun i unu ~i I cimi emu t at ion .

C. Alt e r mi at lye Opt ions. i’hie f i v e  opt ion variab les — cont i’ol 1cr/i -valuator

soni n’ce , agg rt-ssol’ souirt’e • et a 1 m u a t i on sch uedu le , o i ’ganu i :at tonal level m ~ s ted

a nd tt ’st confi gunra t ion — u~ I ye n - i  se t o  sevent y— two b a s i c  a 1 t e r n at  ly e  imp l ement a t ion

opt b u s  pu ts a t ’i—he— d e t ermuu i nue d miu l i plt’ of ’ tw enut — t o u r  composite options.

1 l’hie seven t  v - t w o  opt bo nu s tie vi  y e from con s t rime t i mu g a 11 h)0S5 i h 1 e

sets ot the five variables ’ desci’ i pt ive elements ~nami ued in paragraphus A —i ,2

and B —1 ,2 ,3 above) — wit hi t tie Reserve  Component c l emen t  of the  cont vol leii

eva luat on’ source ~-a i ’m ab he di vi tIed i nu t o two sub— elements : Maneuver  Ti-a in i rig

Comnmuand and Other Rese i-ye Component pe rsonite I (such as IJSAR Sc boo is and t ra in i rig

divisions ) . Th e sev enty— tu% o opt 101 are I i s t e t h  in the first t h r e e  pages of Table ~S ,

wh it- i’e each hoi’ I zont  a I ii ne desc i i  he s an opt io n

2 . ‘I’he to—be — ti et eu-ill i mied mini it i ~l c oh’ twem u t v — f’our composite opt i otis

derives from const ruct i rig a 11 t1o~ 5 I lilt’ sets oh ’ th ue last t’our v a r i a b l e s ’

d e s c r i p t i v e  e l em en t s  (named i ii pa ra g raphs A — 2 and B — i ,2 •3 ab ove) and combining

12
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lii- restu It b r i g  t l s e i u t  - I c i i i i ’  ~ C ’t s w m t hi ca cti mix of’ A ct  i v e Ar iuuy and Rest-i’ vt’

C oni p om l emit  pe r s o m i m u i ’ I ~e 1 t’c t ed t o coils  t i t  u t  e a d i f f e r en t  cont  r o l l  er/eva 1 uat or

I - 
gi’ uuu p , I oi- e x a m p l e , io n’ a hat t a t Ion ct- a luat ion , a group m mui g lu t  co n s i s t  of t h e

cli it’ t~ cv a I uta tor a n id o t l i t’ i’ t’v;u 1 u nat 01’S dow n to c ompam uv 1ev t’ I t~ i omui t he Act  u v t’ Army

amid the r’i’nna I i i i  h g  eva 1 ui a tom’s for p 1 at oonis am id sc1uad s/c r ews/  • ‘aiii s fromuu the  Resei’ve

Co u iip om u e nu t s - A gene i’a I set of twenty — four  opt i onu s to be a s s oc i a t e d  Is I th any

su ch m i x e d  c o m i t u ’o i l eu ’ e v a l u a t o m ’  group is shown on page 4 of Table 3. lt is

. i n i  t u e I p a t  ed that t l i t ’ nuuuuu be m’ o t’ nu b xed c om i t  roller/eva I n a t  01’ g n’ot ips to be

t O h i ~-’ i dt’n-ed 1 U tht ’  stu d y wu II bt’ small -

- j 1) , P1~ inn - ’  Canu d i date Opt i om u s . ‘Flit’ pm ’ ime camud i date opt ions a x’e t h iost ’ fi’oni

amo m u g t hue a i t  e r m ua  t i vi’ opt ions ( ‘h ’ ali It’ 3) se lee ted to he reco munu en ded as a pa m’t

0 t’ t l i t ’ p ro gr ann u of Rest’ l’Vt’ C onupomue n u t eva I uia t ions under ARTEP th ur  i ng \‘I’ 7(’u - The

se lee t i o m u  of p l ’ i m iue  candidate opt i om i s  i n v o l v e s  two  p rocedures :  (I) by screenim u g

the ~i e t e rm m nat  i o m u of ’ se ts  o h ’ cam id i~iat e opt iom u s , and (2) by cost — e f f e c t  I veness

alm a h ys is .the detcrriu i h at ion of ’ p r i  l i l t ’ cam id ida te opt i onus.

1 . Screen i rig , ‘Flue scm -cell i rig proct’ss is acco mn pi i shied i n  two steps .

Fi u - st , each AR’Fl~P (Test  I~t h i t  ion) , u m u  t u r n , i s  r ev i ewed  to  find whuem’ e in its

dt’ta i i  i t  i s  i mu c omnp , i t  i h i e  w i th u  any ot ’ t lit’ a it ei’nat I ye opt ions i i i  Table 3, Such

i ncomnpat r b i  e opt i on l s a rt ’ st’ L e e  i’d our t i nmrned i at t’ 1 y , I cay I ru g a set of cut my opt ions

t’o I’ cacti  AR ’I’l :~~‘ rev m ewed - Sec on id , t’a cli set oh ’ ent 1’ opt b u s  is rev i ewcd and

d i s c u s s e d  w i t hu as man y ART h~h 4 cog u i i  L a m u t  a g e n c i e s  (Tab le  2 )  as p o s s i b l e .  A l s o ,



- -•

to  the extent pos~ ih li ’ ea cl u “ i t  01 t’ni t  n ’y o p t i o n s  i s  revit’wed with coni tn’o ll en’ ’~

evaluators ~u n i ~l Rt ’sei ’ve Co iui po m ieni t per sonu ni e 1 i m i v o l v e d  i ni t lit’ AT ~S AR’ftP

val i d a t i o m u  p 1-0gm - am.  Based on th it’ exp er ’t n u l l  i t a i ’ v  o p i n i o n s  n’endered i n these

m’ev m e w s  un ii L e t  emit nv opt r on u s  a n-c d i ’opped t’m ’omn h u r t  her  c ouu s  iden’at  ion , 1 cay i mug

a set of c and I date opt i oils t’o n’ cact i  AR ’Fl~P rev i ewe~h .

- Cost — L f fec  t m ~‘en ies s Aria lvs is ’ ‘ h ’ hu t ’ cost — e f f e c t t veness  aria 1 vs is is

ba st -d on a simple model  w i u i c u i  p e r m i t s  t h e  mn a n u i p u l a t i o n  oh’ c a n d i d a t e  opt m on us

arid thei r ’ assoc  b a t  e~l costs  and t’f ft ’ct i ven iess to a c h i e v e  opt i niunui v i s a b l e  levt ’l s

of eo~~t — e f f e c t  i v t ’liess auuuo n i g  the severa l AR’FLh4 e v a l u n a t  i o u  i nip l en i i e nu t a t  ion opt io n s

The m odel , L i g u u r e  1 , funct iom us as t o l  1ou ~s :

- Cos t s  for each opt ~on i n  cacti  set of cand i d a t t ’  opt io n s are ’

aggu -egat  ed t o  g i  vt ’ t o t a l  co s t  ( o r  total b l u e  m’ emue ’r i t a  1 c o s t )  for’ each candidate

• opt to r i .

b .  t’t’ect m ve’niess data for cacti opt ion in each set of ca n didate

opt io n s are counb i nied to g i yt’ an i nihex of efft’ct m veniess (or I nidt’x of n u a r e i u u a l

effective n ess) for each ca n d i d a t e  optio n .

c . It ’ a max i nuu m acceptable opt i ou  cost i s  prov i tied (or can he

det erm i ned) opt i onus h a y i rug c o s t s  i i i  excess of the max i mum a i-c d ropped from

further conusider ation.

is
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d . It ’ a m i n i i n u u m n i  a ccep ta b  It- opt ion index of effectiveness is

p roy j ded (o r  can be deternu i uied) opt lori s hay i rug i uudcxcs sma l icr than the

mini i niium a I’t’ dropped t’romnu fri t her con s ide ration.

e. ho i~ ea c h  i-enia h u n g  o p t i o n , in turn , in cacti set of candidate

optio n s the ratio of thie i midex of cffecti~ cniess to t h e total cost is formed

and calculated , or’ t h e index of effectiveness arid the total cost are used as

rectangular coordinates to plot a represenutative point. Fi gure 2 illustrates

the plotting . The p oin u ts 1 , 2 , 3 , 4 , and 7 u i o r m i u a l l y  would not be p lo t t ed  on

the bases of pai’agraphis c arid d preced i ng .

f, I~or cacti ARTLP the ratios associated with its set of candidate

options arc ranLed froiiu largest to sm allest , and relative to a provided (or

det erium imu e d) e r r  ten on the prime candidate option s are identified as those whose

n i t  u os exceed t h e ~ u - i t e r i o n .  Where r epresen ta t  ly e  po in t s  ai- e 1) lOtt Cd t h e

dcc i ~ lout m umak er has severa l ch oices, W ith reference to Figure 2, for example ,

p o i n t s  5 amid b are dom inat e-i i-espective ly by points 8 and 9 — i.e. , with the

‘~ame’ ef t’ect ive ne ss point 8 has lower cost than  poinit 5 and for the same cost

p o in t  9 prov ides  more e f f e c t i v e n ess tha iu  p o i n t  6. Thu s, point 9 would he the

c h oice if hi ghest effectiveness is desired arid point 8 would be the choice if

l owes t  cost is  desired . Point 10 represents the ‘3ption with the miuost

e f f e c t  iveness  per u n i t  cos t .  Among t h e  candidate options 8, 9 , and 10 it is

t h e  optima l efficiency candidate option , and would be the decision maker ’s

choice i f  h u e des ires the “best buy”.

2 1
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g .  I i i  a g n i o s t  Ic t y p e  e f f e c t  i v e n u e s s  and o t h e r  cost  in f o r m a t i o n , where

,ip
~’l  icab le - , are used to reduce’ the l i s t  of pn’ i une c a n d i d a t e  op t i ons .

3, Serisi t r y  i tv Ai~c lvs is. Because opt ion effectiveness is to be

ex p r e s s e d  i n  t e r m s  of air index d e v e l op e d  from s u b j e c t i v e  ani ~cnera l ly

i tat i y e  m n f o rniat  ion ( ref St -ct  ion IV C) and b ecause cost data  are to he

p i ’o i e c t e d  across  opt ions  there is an e l emen t  of u n c e r l a i  nty  in  the  cos t—

effecti venu ess aiualvs i s. Al though t h i s  pro l) l em cannot  be avo ided  in cost —

effecti ven ess anial~ sis , it also cannot be i gruor ed . By means of sensitivity

an al y sis methods , te stinu g the i nudex of effectiveness to total cost ratio across a

ran ge of effective n ess v a l u e s  am i d a range of cost values , it will be determined

which ele m ents of effecti cnu e ss  an ud w h i c h  elements of cost have the greatest

effect within thue set of pr ime camididate options . Thue sensitivit y analysis also

may idenuti t ’y the reg ion of i-atio results of greatest sensitivity. h owever, bec ause

there are a large number of optio n s , each with its own set of variables , the cost-

effectiveness model may exhibit a b ui lt — i n sensitivity analysis technique which

$ w i l l  make a separate analysis unnecessary . h owsoever the sensitivit y analysis is

accomplished it is vitally inuport anu t to understandin g any imp lications of the

~elected prime candidate options .

I V ,  COST/E FFECTIVENE SS DATA

A. General. Cost-effectiveness analyses in general and this cost-

effectiveness analysis in pa rticular require large amounts of information and

data. In the area of costs , alt h ough the Army generates and reports significant

amounts of quantitative information , not all requ ired cost data for this study

23



analysi s are avai l able - in fact , or i n useable form. Iii the area of effectiveness

measures much less of the required information is available so that most must

be generated and collected during the study . In what follows , as a par t of work

accomplished dur in g thi s firs t phase of the study , cos t and effe ct iven e~•s data

requ ireme nts are def ined , source s of exis t ing da ta are identified , and pl ans

for col l&- cting data are described .

B.  Cost Data ,

1. Requi rements .  Various interested head quarters and agencies were

visited in person and by telephone to assist with the identification of data

elements necessary for the study. In conferences with FORSCOM, Comba t Arms

Training Board (CATB), and III Corps the costs listed in Table 4 were identified .

a. Investment Cost. The elements of investment cost to be

considered are those associated with positioning equipment and construct ion

costs for renovation of Annual Training (AT) sites requ ired to support ARI’EP

evaluations . Investment cost will be amortized to reduce the impact on the

eval uation cost in the first year .

b .  Opera t ion a l Cos t . Ope rat ional cos t wil l  be considered on ly to

the extent that it is incremental to the suppor t of ARTEP evaluations. The

opera t ional cos ts are fund ed by Opera tion and Maintenance as well as Military

Personne l appropria t ions for A rmy , Na tional Guard and Army Reserve . Procurement

of Ammunition , Army appropriation funds will be considered if ammunition is

de termined to be inc reme nta l .

24 



lab 1 c -4

COST ELEME NTS

I n v e s t m ent  Cost

Equ t p nncni t  posit ioned to  sr I j por’t eva lu at  ion u s

S i te x’enuovat ion

Ope nut I onia 1 cos

Per ’son i iu e I re qiii  red t’or- eva I n a t  i onus segregated by:

Eva 1 ur a t i on h Iead quarte rs — t hue p1 a nn I mug and eva l u m a t  ion s ta  tt ’ rcspoiu~ 1) 1 e for
ti re prepam’.it i on for con duct o t~ the cxc i-c I se

Eva 1 oat om’ s — pe u’s~nne I u ’esponis ib Ic for’ the con iduct  of t lie cvii 1 na t i on

A ggressors — per’sonmne I m ’esponis i t ile for’ tin e role of pon’t ray I ng t hue enemy

Support Pt- m’ sonunue I — ot tier’ ~~ r’soninc 1 m’equ I red e .g. , I’anu gc p e r s o n n e l

Tr a v e l  nuec e ssa ry for i~ ’~’soin~ ’ 1 support

Pc r’ dienni for  pei’sonuiie 1 niece ssa m’y to  conduct  eva ’ tna t i onu s

POE c on sunned for  eva I ~ua t ions s eg r’egzm ted by

Eva I ua t  ion h leudqua n’t en - s

I vu 1 u at ors

Aggressors

Support Perso nn el

Mu inuten anc e costs to l ime linde repa i n ’  p a rt s

Anuumnuni I t r on

Personnel added to the M’n: Tl)A

- 
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c. Costs uot conn sidem-ed m u  t h i s  s tudy .

(I) Ev a luator t i’a i nu i nu g costs , because such tr a in u i ng is

conducted p r io r  to t h e  exerc  I se ’ n ’egard lc ss  of the type c~ u l u a t i o n .

( 2 )  Sel f s e n - v i c e  supp ly c en t e r costs , because supp l i e s  w i l  1

be consuued in the prep a i ’a t i onu  for auiv type e v a l u a t i o n .

(3)  M e d i c a l  su pp o r t  costs , becau se such support is requi red

for any e v a l u a t i o n .

(4)  Pay of p er sou mni e l  costs  for the unit being evaluated , because

they  are present  regardless  of type eva lout  ion .

2. Sources .

a. Investment Cost. No inu vest nn ent cost data h ave been identified

to date because evaluations have thus far beemu accomplished on Active A rnuy

in stallations . E v a l u a t i o n s  m a y  requ i re investment cost to perm it th ueir conduct

as imp l en ni entatiom u of ARTEP is expanded . The source of data would be the

installation [)CSCOM for Armuny installations arid the  S ta te  Un i t ed  States Property

and Fiscal Office (USPFO) fo r’ t h e  N a t i o n a l  Guard .

b .  Open’at iona 1 Cost. It h a S been foun d that bud get da ta is

available for the cost to support ev a l tiat ion of Reserve Componient (RC) units

on ac t iv e a rmy installations ; howeven ’ , a d e t a i l e d  actu a l cost feedback system
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is not a v a i l a b l e .  Costs  assoc ia ted  wit hi t n-a m u  mug am -c a v a I l a b l e  i i i  gross

fi gures but thiey ar’e riot broken on rt by b a t  t a I i  on or’ t’ield exercise. 0mm I

inu creme nu ta 1 cost in snnpport of eva Irma t ions as soc I at ed w i  t im AR-rEP recogmn I zed

requ i ren ients w i l l  be comus idered  . Thuose cost s nc un -red win I cli are above t h ose

requi rements  es tab l i shied b y thie  ARTE h ’ • e.g. , fo:- the sake of real i sm or

beca use of rd at i onsh i ps de v c 1 oped t in m’omig ii time aft’ i i i  a t  ion  or romnnmdout

programs , w i l l  riot be con u s I dered . A ii st of v I s t s for co~ m- ihl nat ion , ass I c t a :icc

and to i ’ an dat a collect i on I s c omit a I ned i ni Ia 1~1 e 2 on p age 10. ic 1 ephuomi it’

comm unui cat ion s with time perso imnet vlsi ted w i  11 be nin a li ii a l imed as a part of keep ing

iii t o tr ch  with a ilvnuaniic AR ILI’ validation p n o ~~’am.

(I) A visit to II h C ou -j ~s d et er n i l ned th i z m t budget  f i gures  ~n n’c

a v a i l a b l e  1 mm t I me  1) 1 m ’e ct u ra t  e ot ’ Reserve Conuponient s t’or support of ’ 1/ 12 3  Armo r

of K en tuck y  amid 3/ 11;’ I n t ’a n ut  r’v of ’ I’enui m c — s e & ’ , Actual cost , l e ss  POL , for 1/ 123

A r mor w i l l  be ava I l~nh le i i i  t h u e  1) 1 r ect  orate of Rese r ’ve  Co .nponei it  s by , J u n i m e .  The

v i  sit idenu t i lied t h e  cos t  factor tahmle s useil by I I I  Corps amid Moder n Army Se lec te d

Svs tems Test Eva l t u a t  ion amid Rev j ew Act  I v i t  v (MASST LR ) . 1’Iuev were based oiu

inve stment  costs  for  enmg I r i cer type  eqmr I pmen t va l ined imp t o  $50 , 000. Thmes c co st  s

we n’e ext  rapo Ia ted to $750 .000 fo r’ I t ems of t hue A tiny eqm r I pnmcn t k nowim to  cos t

more than  $50 .0U() . 111 Corps charges  80°c of t h e  f a c t o t -  cost  beca u se t h e

N a t i o n a l  Guard provides  t h e  P01. for  t u e  cqu p iiment s u r p p  l i e d  for th i c  i r use .

MASSTER h a s  a da ta  base for t ime t e s t s  i t  cond n ic ts  c i t  i ru g a l l  e qm r i pment m used ;

h owe v e r , t h e  ra te  fac to r s  used to d e t cr mn m inc co~ t (‘or equ i p n u en ut usage are suspect
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( 2 )  ‘l i i i  l~~t Cava l u’y h ) i v  i n o rm has a r n m anm p er t ’o rnin i n m g d u t y  as  a

-1
fi n i a ni c i al num arm in gi ’r i n t u e  G ot ’ficc . ‘ti e data r rott ss m u g  system used t o  coni t  rol

expemis e S c ap t n u r e s  on l v abou t 60’, of th e c o s t s  he is  n’ es ponis i b l e  to  con it ro i .

h i r e f a c t o rs he i u ~~cs f o r  cost  m u g  f i e l d  e x e r c i s e s  • b ased o n a F i e l d  Op er’at lor i s

Cost  A gen cy  doc uni r en it  , we r’e r e v i e w e d . Con it ro 11cr’ of ’ the An - u nty advised t h a t  FOC A 
—

had gon ue out of  bus i n e s s  arid t i m e  i t ’  dat  a was oh) 50 le t  e.

(3)  A v i s i t  to  t i m e  K e nmt  mu ck y State  A d j u t a n t Gen era I (A G ) arid

USPFO I mu Fr ’an ik fou ’t  det  c m i i  mmcd t h a t  P01. c o nmsunu u pt  I on dat  a w i l l  be a v a i l a b l e  t’o n’

bot h 1/123 arid 2 / 12 3  A n’i uuo u’ . Au 1 n i t  en ’est  i m m g  t e s t  s i t u a t i o n  e x i s t e d  at

For t  h ood i n  that 1/ 123 An’m nu o n’ was evaluated against ARftP whi i le 2/ 123  Arm imo n’

wa s en -a luat ed  ag ir i m i s t  the AF T , I t  nay be poss i i i  Ic to draw comi c h i s  oi i iu ’ oumm

a connp am ’ i son of ’ t ine cos t s  i i i  t i m  n s case .  h u e  1/ 123 Ar mu ro r ~I I d not Ii m’e the

a n ik  t a b  1 i S  . I’ui e a mum un unn u i t  10m m r - cqn u I r e in e n mt  was n ot  t o  exceed t i u t’ conn u n m norm

table of al l owa n ice  ~C I A ) 1 l i m i t s .

( -I ) l ime v i s i t  t o  t i m e  l e n mn e s s e e  State Adjutant G e n e r a l  and

(J SI’FO I nu N a s h uv  i l l  e developed din t a ion’ t h e  3 /11 7  I n i f a n t  r’y fon’ Arn u my Tn’a in i mug

Test (A TF ) i i i  A l  7-I amid a s s u r a m m c e s  were  g iv o n  t h at  cost da t a wo u l d  be

accumula ted  for’ Al 75 which I ~ scheduled for  J i m m ie . ‘h ’he 3/ 117 l n u f a n u t r y  cons ide r s

t ime CiA aunmun un u i t  I oii a I I owa nmc  e .rdequa I i’ , so rio add i I i on ma 1 cost i S dX~~CC ted

ton’ amm m n im I t ion

28

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



(5) FORSCOM hk:sCOM lm a s Afl ’ cu~ t data i i i  i t  s da ta hank h , i~ i i t

does not i iuc l  ode dat a to t -  t I m e  Nat I onia 1 Guard . Coord i na t  iou wi tim the  S t a t e

Ark and (JSPFOs l~ec am nnc uuuoz ’e z nnu po n ’t a u i t  slui ce a l l  RC u n i t s  ut  i i i  z i u m g  the ARTEP

in  Al  Th ar’e Nat  i o n m a l  Guard . I t  was co nut ’i m ined that cost  f a c t o r s  used b ’

I I I  Corps ton ’  cost i um g s u p p o r t  oh ’ h4C mi ni It s amid MASS’l’ER t’or various t e s t  s shi ou Id

not be used b e c a m r s e  o f  t h e  d a t a  bas e  and t h e  ext rapolat ion used to develop

the tables.

(~~) 
CXh’R i s  ~l c v e l o p i n m g  a cost  model  t ’o u’ t h e  AR’l’EP (tra i iu m nmg

a rid ev a b a t  io n ) fo r  ac t  n vi’ A i’mv mi n i  i t s  . Flue>’ pr ’opose t o  c o l l e c t  ARTEP

assoc i at  ed c o s t s  (P0 1, • Amn iunu it ion , Ma I nut eni znn m ce t o i ru e lode spare pa r t s  , and

Supplies) fo r  o n e  y e a  u . P a t  a gen ie  m a t  cii m a y  be app 1 i c a b l e  to  t hue RC cost —

e t’t’ec t I veness st m rd v . Time C A I R  nod e I does not  c om is i dci’ time pe rson ine 1 m’equ I red

( eva 1 u at  ion hmead qmra rt  en’s , eva l m n a t  or’s a rid aggr’e ssor’s ) to s up p or t  the  eva [oat  i on

l i al soim w i l l  be nna i nutai nie d wi t im CATh iou’ ap hu l icab i I i t y  to t h e RC cost—
ii

ef ’iecti ve imess s tud y .

t, ;’ ) i~o~’t Cli i ’SOii , C o l o rado amid t he -l thu  1 nt ’an ut  u’v D i v  is ion (M)

I)CSCOM , in  r ’ e c o g n u i t  i o n  of t h u e  f a c t  t h at u n i t  t r a ining activity costs do not

cx 1st at di v i s i oim I eve I • de ve loped Ii p t ~uii t o  oh t a i i i  actual cost dli t a  on POL

m a  j u t  euanmc e amid l’epa ii’  pa i’t S in t’ ft Id cxc i’c r se s . h’huev propose to deve 1 01)

cost f~nc t ors  ton ’  opera t  I mug ~
• ost s (h ’0 1, arid i’epa in ’  parts ) for equr i pnuu ent . W h i l e
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t h e  ability to cost tra ilu i u u g a c t ivities will be a v a l u a b l e  tool i n  nmana g inu g

l i m i t e d  tra m ming fmum ds , thue adequacy of thu is data for possible utili zation

in the RC cost effect ivenuess h as riot been detemmn iiued

(8) Fo r’t lewis , Wash I ngtoni arid the 9th 1 nfanit ry Di vlsi on

have not yet  been v is i ted to  d e ten’ mnu i n e  t he  a d eqm nacy of data onu RC mi ni t support

or any et’fon’t s to d~~i lop t lie cost of’ t n’:u inu i nug activities. h ue 9thm In ufa nut i-v

l)i visio n costs for A RTEP v a l i d a t i  on , as reported to CATB i n  an a f t e r  act ion

report  , appear to  be excess  I vi ’ and reqmm i u-c c l a n  ii c a t i o n ,

(9)  FORSCOM has  developed an effort to capture POL , m a i n t e n a n c e

and spare p ar ’ts  cost  da t a  at t u e active duty division installatio n s , The

purpose of this effort is to assist in tIre develo pnuenut of factors for t h e

operation arid nia i niteuuance of equ i pment for costi ng RC un u it support . C o l l e c t i o i u

is planned to beg i n on July 1st . FORSCOM is rev iewing  th u e Leavenworth Model

for costing a battalio n day iii t i m e  f i e l d  w h i c h  w o u l d  r e q u i r e  c o l l e c t i o n  of

t h e  same opera t i rig costs 115 t h ose requ i red for time cost i mug support of RC on its.

11ORSCOM also pla n s coot rolled tests to capture cost data for both OR’fl’ and AR TEP

eva luationus n - n- b~u t t a  l i o n s (Armor , Inu fan ut rv , amid F i e l d  A r t i  11c r > ’ as a n iminimum)

dur ing FY 75. Th ese efforts w i l l  he nmmon u itored to determ i nme appl icahi lit > ’ to

t h e  RC c o s t - e f f e c t  u v e n u e s s  s t u d y ,

31)
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( I t ) )  i h e  -\ u my Read i n ess Region  (ARR) I I I  ~fl’C in Ri c hm uu uou ud

V i u-g i n i a  h a s  d a t a  omu u mm anu da : uppo l’ t b e i n g  supp l  led to  present  RC AT I’ evaluations.

- -~ The Ma n euver’ Trim i n t l r u g Co imumn anid ( MTC ) ad mmu i n i  st  r ’ator advised h u e f e l t  the t ’t I C

woo l d we 1 conic t h e  oppol’t umu i t > -  to 
~ 
r’ov ide eva luat oi’s for t lie ART E P eva 1 u at  l oui s

as tIme>’ replace time A I F s  for  RC m ini t s - I he ~1I’C coo l ii be a reposi tory of

eva lmu at ion expertise and corn LI add a measu re of stanudar’d i zat ion to eva b a t  ions

beyonmd time capab i ii t es 0 t’ aim -\d I hoc type eva luzu t io n gr’oulp

(11) Office Clii ci of Arm y Reserve (OCAR) hias a FORSCOM
j

proposed Ti)A for’ a type ~1I’C n’eco mummmuen ud ing an inc r’ea s e fromur 315 to 35() pe rsonnue 1

L)AMO has re com uuumuen u d ed t ime app r’ova 1 of eva 1 ira to rs be made t cot at ive pend i lug

co m m u p l e t i o n  of the  RC c o s t — e f f e c t  i v e n ; e s s  s tud y s i n c e  it will consider

rut i l l  :~it iou of ~rrc p er ’sonmnc 1 as ev~i luators . OCAR advises th ey will furnish

cost data associated wit h thue increase i n  costs.

S. Data C o l l e c t i o n u  P l a n .  E x i s t i n g  data were rev iewed am id c o l l e c t i o n

acco r nmpl i sh e d  wlm cr ’ e p o s s i b l e  on t i e  c o o r d i n m a t  ion v i s i t s  l i s t e d  in Table 2. T h e

bmu R of th e  da ta  requ l red for t h i s  s tu rdy  r ’cm mna i n m s to be co l l ec ted . V i s i t s  au -c

p la n ned to b a t t a l  ions under’go I r ig t h m e i  n’ ART EP eva lua t i o ius  ( ‘Fable 1) , ti m e s t a f f

at t h e  ins t al la t  ions wl m et’ e the ar c be log conducted , the State Adjutants

General a r id time S ta t e  I JS PF Os as ret ’l ec t e d  i mu ‘Fable 5 ,  CATB advised  t h at

requirements for ~Ia ta coil ect I on mmmii > - he inc luded  ii i  time a ft en act ion report
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inustructio m u s CATR w i l l  issue prior to eac h evaluatio n . To time extent

p o s s i b l e , e f fo m ’t s  wu 11 be made to  adapt existin g data rath er thman impose

new data co l lectio u u efforts. liaiso n will be main i tai nm ed wi t h contacts in

t i me f i e l d  to keep abreast of time ARIEP v~ul id a tio nus amid data coh1c~ t ion efforts.

4, Treatniment . I’Ime cost data collected will be treated ins outlined

I nu time mm uet hu od ologv desc ni bed i i i  pam’agi’apim III I). Time analyses and processes

to be intl 1 i zed are subj cc t to ref i ne mn ent arid test  i rig throug h out the spatu of

time study to inic re a e time confidence levels in time val iditv of time results ,

C. Effectiveness.

1. I)e finu ition . 1:ffectiveu m ess is considered to he fun mc tio nm of time

extent to whic h ARTEP evaluatio n meets its stated objectives arid fulfills

time imp ! ici t funct  ion s of aim>’ eva [uat i ye sys t em , n a nnme ly  , to provide valid

anud usefu l feedback. Time p n i n m a r’y c o n c e r n  is  t h e  1n ,ucess by whu ic im time object ives

are met , i .e . , time mau i (evaluator’ ) — instrunment interface , taking time inm str’unment

as a g ive n .

2. Common ARTEP Objectives.

a , “To eval m uate time a b i l i t y  of a [type] battalion to servu as

a nuc l eus of a combined arms task fom’ce performing specified missions under

simulated combat conuditionus. ” For this o b j e - t i v e  effectiveness determination

33
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is concerned pr imar i ly  w i t h  time accuracy and comple teness  ( t o g e t he r , v a l i d i t y )

of the information re ndered throug h con id u ct of t u e  evalua tion .

b. “To provide a gu ide for t r a i n i n g  obj ect ives  by specif ying

m inim um standards of perf ormance for comb -a t - c r i t i c a l  m iss ions and tasks . ”

T h i s  objective relates to training only and will not be inmcorporated in

measures of ev a luatio n effecti veness.

c. “To evaluate the efficiency and effectiveness of past

t ra in ing  of a l l  echelons of the b a t t a l i o n  from crew/ squad through ba t t a l ion / task

:
1 

force.” Effect iveness  w i t h  regard to t h i s  o b j e c t i v e  rests upon the exten t to

which the evaluat ion  y ields informa t i on which ref lect s  changes in unit (or

sub-unit/element ) perf o rm ance through a t es t - t ra in- re tes t  cyc le .

d. “To provide an assessment of future training needs. ”

Rela tive to this objective effectiveness determ ination is concerned w i t h m  t he

diagnostic ability of the evaluat ion process , i . e . ,  i ts ability to convey the

causes of mission failure or unit/element traini ng deficiencies to the end that

evaluat ion result s are translatable into correct ive training recommen dat ionc .

3. Data Collect ion .

- ‘ a. Background . In the analysis prep aratory to undertaking time

current study , three candid at e measures of effec t i venes s (MOE) were defined :

—- 
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adequacy of information , user acceptabi l i ty , and promotion of proficiency gains.

The two former MOE are retained and incorpor at ed wi th the above effec t iven ess

de terminants relat ive to ARTEP ob ject ives . For the latter indicator , it was

generally assumed that for quantification of readiness gains either training

REDCON levels or number of weeks to achieve combat prof iciency would be used .

However , a review of his torical data to obta in such read ine ss indices has be en

suspended for three basic reasons. First , results of OSD Tests and Affiliation

Program feedback both poin t to inflation in 480-R reports. Second , the four-

point readin ess level scale , of which only the middle two are commonly assi gned ,

represen ts a scale insensitive to all but substantial changes in proficiency.

Last , and most cogen t , this study is concerned only with the evaluation

func tion of ARTEP , while proficiency gai ns rep resent at bes t an indirec t ind ex

of evalua tion effectiveness due to the many other factors which imp inge upon

training, e.g. , leadershi p , pers onnel turb u l ence , t ime and resource constraints.

b. Iden tification of Data Elements. Data requirements are

summarized in Table 6.

(1) It has been determined that all data needed for the

conduc t of effectiveness analysis will be obtained from on-going and future

ac tivi ties , to include obse rva t ion of ARTE P evalua tion and valida tion

exercises , surveys and in-dep th interviews of personnel involved , large-scale
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Ta b le 6

EFFECTIVENESS E)ATA REQUIREMENTS

EFFORT * DATA SOURCE PURPOSE

1 La rge poo i of AA t~ RC Officers To develo p effect iveness  index
(echelons up to [)A l~ NGB) : via rela tive to implementation
mail-out  quest ionna ires  options for use in co~ t-

effectiveness model

2 CO ~ S-3 of all tested units To poll user acceptability ~
~ responsible parties ium gain jud gment of information
reporting chai t u : v i a  adequacy
striuctured inter view s/

- - 
follow-up questiomi nmaires

3 ARTEP Va l id a t io n m resul t s , To judge accuracy ~ complete-
after action reports , ness of feedb ack from ARTEP
FORSCOM Fornn i l -R , ARTEP evaluation using independen t
evaluators via questionnai res , da ta source
FORSCOM evaluators via
questionnaires , ~ unit training

4 personnel via structured inter-
views

4 AT 75 ARTEP evaluation results To assess the efficiency of
AT 7 ARTEP eva l uat i on resul ts ARTEP evalua tion to produce

feedback rela tive to training
effec tiveness

*N umbers correspond to efforts outlined in paragraph 4.
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mailings of questionnaires in two-p bmas e s , an md systematic review and anal y sis

of ARTEP results and evaluator conum nn enuts .

12) Coordinatio n v i sits made to date and those antici pated

in time near future are dep icted in Tables 2 and 5, (pp 10, 32) r e spec t ive ly .

(3)  D u r i n g  c o o r d i n a t i o n  v i s i t s  the study and how it relates

to current Arnmy efforts were discussed at length. V i sj t e d  agencies are

cooperating to furnmisim pertinenut data as tiuey are obtained . Additiona l

recon mmm endations amid suggestions for ARTEP imp lementation options to be

considered were solicited . I)urinug coordination visits the various effectiveness

elements and options also were discussed with RC and Active Army personnel.

(4) Reports of the on-going ARTEP validation exercises are

a basic sour~e of effectiveness data. Timese reports teamed with in-depth

discussions witim TRADOC , FORSCOM , and CATB personnel plus evaluators  and others

involved with ARTEP and ARTEP implemenmtation const i tute  the core of the

effectiveness data sources.

4. Approach. There will be four separate but related efforts involved

in the analysis of ARTEP implementation effectiveness.
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a. The firs t and major effort is directed tow~.:d ;‘- ‘~~i -: ting the

relative ability of implementation options to render accurate and u ;aLie

information - - elating to ARTEP objectives a, c and d). Tnis determination

will be derived through scaling [psychometric projection] of relative

evaluation effectiveness of various imp lementation schemes based on expert

military judgment . This effort can be expected to reflect projections of

user acceptability as well. The detailed methodology for this effort Is

presented in the following section (para 5).

b. The second effort will attempt to ascertain user acceptability

at all levels of resp onsibilit y and interest. This indicatc-r of effectiveness

will be gained throug h post-exercise interviews and follow-up questionnaires ,

as well as throug h review of validation after-action reports. Coordination

and cooperation is anticipated with CATB and FOkSCOM for the collection of

mutually supportive documentation during and immediately fo ll e wing validation

exercises . This effort is concerned with user acceptability of the evaluation

system , as wel l  as the usef u l ne ss of info rmat ion derived . The thru st of this

eff or t wi l l be to de termine if respons ib le  part ies at each progressiv e eche lon

feel that they have the type and quantity of information they require to make

valid decisions and to meet their directive and reporting func tions. This effort

rela tes to ARTEP obj ective a , c and d)

38 



c . l ime third effor t  c o n s i s t s  of t h ree steps

— (1) Time fi t~s t s te p is  a i nnue d a t  an i n id epenid emit a s se ssm enmt

of t ime accuracy amm d su ffic iemmcy of feedback data amid w i l l  c o n s t i t u t e  a

systemat ic  rev i ew of ARTEP resu l ts. T h i s  l i m i t  i a l  step w i l l  consist of aim

i tem comp a risomm of ART EP r e s u l t s  ( d e f i c  I cue i es  nm u t ed ) wi ti m time c t - i t  i que of

t i a  i nm I nig read i imess r enidered by time tim re e —m n amm Act i ye Army eva l ua t  i onu t ea m mm

present ~h i r i  mug the same exer c i se (a n id t i m r o m n g im out AT) but  n mot involved i mu t lie

ARTEL’ imp l enmen it at  ion 01. eva l uat  i on m . W im i Ic i t  i s  acknow l ed ged t im - a t  report i nmg

requ i rem en its of t i me team di  f fc r  fromu t im - a t  o t~ AR TEP eva 1 m m - a t  or s , bot h are

f assess i rig t ra in  i mug prol i c i enucy amid i nuteres  ted  i mm not i mu g weaknesses w i tim i mu time

evaluated mum i t  . Time conmpar i son of ART EP res u I t s  and time in de pe m md emmt ev a l ua t  i omi

by the t im i-ce —maim t cam w i l l  1 ooI-~ at t lie r et  at iv e anm ount s of 1mm fornna t i omm

genm erated , time separ~m t e type  of i mmt orm at I onu pr ov i ded noted de f i  c I cnmc i e s

which  are a bsem m t j i m c i  timer source , and essenit  i a t  I t ime degree to w i m i c h m  the

represent par a l  te l or d iv e rg emut p e r s p e c t i v e s  of a ulm i t ‘ s le v el  of t ra j u l  nm g

( 2 )  TIme second step of t h i s  e f for t  w i l l  seek v e r i f i c a t i o n

of ARTEP results amid time read i ness e v a i m n a t  ion team data ~ i mu term s of ov e r a l l

eva luat iou and specific dot’ i c ienc i es miot ed) from evaluated inn i t  ‘ s personmnme I

( e spec i a l l y  CO and S — 3 )  . Thu i s step w i l l  be ac c om nnpl i Shed by fol low —u ji

quest ionna ire or iimterv low , t a i l o r e d  to  ea cim mmmi i t  , a f ter a l l  exercise m-epom ’ts

L______
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h ave been sm nb i m i i t  ted an m d con n nnn aun d e rs and t n--a i im i ug p&’rsonmnel lu -av e had adequate

t m mmc to rev i ew them ,. The pu rpose of tin i s  s t ep  i s  I t )  at’hm ie ’v e  an i n d i c a t i o n

of rel~mt ly e  per~-ci me d accuracy  of t h e  two sources of evaluative i mufo rnuat i omm .

(3) F i u m a l i v w e w i l l  w~m n i t  to  I ear nu from 1)-at t a ii onm pe rsonunm e 1

i I tim crc are a n m v k i m o w i m areas of d e f i c  i enm cy not detected by ci timer eva luii t ion

procedure . Time I nut egi- a t i onm 0 t~ time tim rec above steps should y i cit1 a good

qu a l  i t i u t  lye i mud nea t loi m of tim e a c c u r a c y  and c o nn u p le tenm e ss  of feedback da ta  from

the AR f tP  e v a l m i a t  i on .  (Th i s  effort r e l a t e s  to  ART EP object ive a.)

d . TIne proposed b u r t  ii an ia i vt  i cal effort is conc ernm ed w i t i m t ime

e f f e c t  ivemm e ss of t ime AR TE P eva lmna t i on  1 m m p r o v i d i m u g  feedback r e l a t i v e  to

efficienm cy of t r a i n m i nmg c on m d u c t e d  d u n n - l u g  I D E .  This  t a s k  w i l l  e n m t a i l  com p im r i Soni

of s -anne — m m m i i  t ARTEP restn I t s  fr o nm u A l  7~i anm d AT 76. I t  is reco gnm i zed th a t  ct ’rta i m m

t e s t  u u u i t s  w i l l  need to be ties I g n na t  ed to umu d ergo r e—eva  1 u -a t  ion out of phase for

t i u i  s t a sk  to be unu d e t - t ak eu m . Al  so , t ime  evaluat ions should be as c ounpr eh enusive

as poss ib le  on - a t  leas t  l i n e  lude  t h e  same types  of m i s s i o n s .  Conmm p ari son of two

~‘ear t e s t  r e s u l t s  w i l l  y i e l d  ti m -ce cat egories: areas of deterioration , ar eas

ot’ im o cl m anig e , and a i-c-as of i nmmp n -o v en n emut . These t h ree ca tegor ie s  would ttme u m b~

n-esponi ded to i nmst  ruct ion -a l e l enn en it 5 of t ime  ( l i m i t  5 TY 7~ t r a i n i n g  program .

A n u a l v s i s  w i l l  t m - a v e a l s o  to c o u m s i d e r  t h e  r a t e  and l eve ls  of personnel  turbul enmc e

I nwurr ed by ti m e mmii i t  du i-i mug TY Th . 1 m m t o t a l  t i m i s  t echnu i qmn e w i l l  pci nmt imp types

.10

-_ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



-~~ -

~~~~~~

of t r a i n i n g  which  were succ essfu l , t imose t im - at  were less  e f f i c i e n t , amid ot h ers

w h i c h  were l a c k i u m g .  I t  w i l l  also im e p o s s i i ) l e  to determine t iiroug h th i s  effor t

time extent to w im i e lm t ime TY 7o t n-a 1m m i u m g program emim~mn mim t ed from resul ts  of AR TE I’

AT 75.  (T im i s appro im cim r e l a t e s  to AR TEP o b j e c t  ly e  c

S. Field experimeuitat 10mm . Iii addi t i omi to time four efforts out linm cd

i i i  time appro a cim above (pat -a -1 ) . exp e rin n en u ta 1 co um upari sou u of I ) rime candidate

i mm mp 1 eme n mtat ionm opt I o h s  m a y  he poss 11) Ic t im r oug im c i t  im er of two m e t h ods  . I f

pr m ime ca mud idat e opt ions a m-e f I clii tested do ri u m g AT 7~ , com n pa i-i somm of AT

eva l u u t io i m  e f f e c t i v e u m e s s  1-at ings for  two or num ore l i k e  u m u i t s  tes ted under

d i f tere n mt opt ionus s im ou ld o f fer  di r ect y e n  (I cat ion of r a n k i n g s  achieved i n

th e  f i r s t  nn na jo r ef tor t  described bel ow 1 para 5) . The other access to

ex~)cri ment al comupa r 1 son coim I d  be . , cl m n eme d i n n  c o nm j m un mc t l omu w i t  ii e f for t  number

fou r (p ara  -I d) . T hm i s Lit ten -  co n mn p ani 50 mm hou Id be puss n l ) l c  for s-anne un i t s

eva lua ted  un ide r d I ffe remit opt i onms do n - i  mug Al 5 and AT 7o

t . Method . F o l l o w i i mg i s  a d u s c u s s i o n m  of the methodology anticipated

m u  the execut ion of time f_ I n - st e f f o r t  t o  acm n em - c .n qu ai nt i t a t  I ye sc - a l  1 1m g of

ARTUP im p l em m men t a t ion opt i on is - The second , t h  I rJ , and fourth effor ts  described

above wi 11  y i e l d , iii  genme r a l , n no r e qu~n l I t a t  ly e  aui d d i agnos t i c  info rmation and

w i l l  be used to m o d i fy time results of time f i r s t  effor t . I t  should furtimer be

nmotcd that e f fo r t s  2 -4 w i l l  y i e l d  i u id ic ~m t i o n m s  of r e l a t i v e  e f fec t iveness  only

for options wh ich  have a c t u a l  i v  beenu f i e l d  tes ted , but as conceived , w i l l
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not generate data pertinem m t to unt ested inmp l eme imtatio n options.  The

methodology connmpris es these five steps:

• ldeimtif y option variables

- S

• Asse m ble  option m ranking packages and rat ing packages to be compl et ed

by two groups of nnm i I i t a ry  jud ges

• From rati m mgs of expert i n n i l i t a r y  jud ges , deve lop effect iveness  index

for each option

• Fro nu ra m mki n mgs of o p t ionm subset by expert mi l i t a ry  judges , develop

option ranmks

• tis im m g ranmking and rat inmg r e su l t s , conduc t sensi t iv i ty analy sis to

as sess tim e contribution of op tion variables to option effectiveness .

a. Initially t he  optio nms , arrammged in subsets due to their

large number , w i l l  be p resented to a large sample of Reserv e Component and

A c t i v e  Army officers for time assi gnmenmt of ratinmgs on a 0-9 sca le .  The

number n ine  on m tim e sca le  w i l l  l)e defined as be long ing to aim “ideal” evalua tion

syst em and zero w i t !  represent the absence of evaluation . Establishing a zero

re fere nce po in t  w i l l  enab le  ratings to be t reated in time manner of a ratio.

The ide al  cv al m na t  ion system w i l l  be described as being capab le of identif ying
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~mnmd diagm iosing l00~ of all actual d c i i c i e u m c i e s  w h i l e  making no speciou s

idenutific atio n , ammd be ing  able to corr espommd all deficiencies wit im requisite

cor rec t ive  tra inminmg c o m p a t i b l e  w i t h  a unit’ s ti -aiming support resources.

Results of time rating exercise wil l  be umor nma li zed anmd converted to scale values

u sinug stam idard statistic - al proc edures. Timese scale values will be the basis of

t i me e f f e c t i v e n e s s  index to be uscd i n  the  cost-effectiveness ratio.

b. Con cu rre imt ly, muu i xcd subsets  of optionm s will be submitted to a

secoimd group of n u i l i t a r y  jud ges to  he p laced i im r a nmk order from “most e f f ec t ive ”

to “least effective. ” Subset ramuks will i)e i umt cgrated to achieve an overall

raimk ing of time total set of options. Sensitivity analysis c-aim be perfornued

on time r a i m k inmg s to determine time r e l a t  ive inu mportance (wei gimt) of time f ive

imp l ensne rut a tion i variables to evalu a tion effectiveness. This w i l l  be accomplished

by exan i m i mming  t ime d u s t r i b u t i o m m  of descri p t ive  elements  of eac h var iable  w i t h i n

tim e ranmkinmgs . (Examples :  a c l u s t e r  am ong time iu i gim r a tings indicates a stro t mg

positive im if luenmce ; even distribution tlmroug hout indicates little or no

inuflu enc e ; a cluster anmonm g low r a m m k i mmgs inudicates strong negative influe imce.)

Time rankings w i l l  also he used to e stablish time level of confidence to be

attac hed to opt i on u ratings . Timis is to be donme through an examination of

- 
- 

correspond enuce betwecnm res u lts 01’ ranking -and ra t ing exercises .
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C. Both s a mn n ple s  of jmn d ges w i l l  be comprised of 1/3 Active A r m y ,

1/3 tJSAR , and 1 / 3 ARN~ . Time enimp lm asi s m u  t ime col lec t ionm sau mple , as in time

overall sttudy , is oum time Reserve Con i ponemmts.  For purposes of ana lys i s , RC

ai md AJ~ re spo nd eimts w i l l  be t rea ted  -as separate popu l at ionms because components

of eva lua t i on  opt ions mimay d i f f e r 1 mm e f f ec t  ivenmess betwee t m the A c t i v e  Army anm d

Reserves .

d.  As suggested earlier , ti me validation exercises run during

CY 75 wi 11  p resenmt i n uple n me t utat no n  opt b u s  for wimich e f fec t iveness  m mdc x values

can be generated . O th er o p t ionms to be exann i nmed c - aim t h en be conmsidered of

im m c re nmenmt al or decrenuuental effectiveness relative to timese base cases.

e. 1mm dissem inatinug time rating packages , ARTU 1~ w i l l  be descr ibed

as the commtext for time eva lout i onm , but direct experience w i tim ARTE P or

conceptua l uu mderst b mt md i nug is  nmot considered esse n ut ia l  for nu akim m g the jud gm enut s

c a l l e d  for above . E f f e c t i v e m m e s s  1- a t imugs  for d i f fe renmt  vers ions  of ARTE P w i l l

be iua nd led i im time f o l l ow  i mug ma mmmie r. 01) t 10mm S for imp 1 ennent at i on of time

inf u nut ry ARTL I’ w i l l  he rated by inm fa nm try officers only, si gna l ARTEP by si gna l

o f f i ce rs , arunor ARTh [~ by a nmmmo r officers , arid so forth. For variables or optio n s

rel evant  to a l l  AR TEP s , respon ses can be poo l ed. For tho se tha t are rel evan t

on m ly to spec i t’ic ~-cr s io nm s , timey will be aum a lyzed by branch (Example: sou rc e

of aggressor is not relevant to ARTEP l l - 3S , Si gnal Bum ) - Evaluators who have
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p a r ti c ip a t e d  1 mm AR TEF’ v a l  idat iom m exez-c I ses will be requested to complete  the

sanne rat 1 1mg t .nsh’ - , but Wi 11 be c o im s id er e d  a separate populationi , wi tim time

I nit eimded ptmm- pose of of fem -im ug aim object ive conupariso im (i.e. — a check for bi as)

- SLI ~ U~lARY

A. Time foregoing sect ioim s pi-esenm t aim overview of the Reserve Componment

(lii i t Eva lout joum Anm a lysis (Cost —effect ivemmess) study , a discussion and list

of a Item-ui -at I ye opt i onus for  i mup I em m ue n t i mu g eva 1mm - at ionms ummder ARTEP , a metimod

J fo m- s e lec t  hug pr ime candidate opt ionus , a list of cost data requ iremenits and

aim associated data collect ion p 1 - au , a disc ussiomm of effectivenmess uneasuremenmt ,

a p l n m  for o b t a i n i n g  e f f e c t  ivenmess imm fornmatio ii , amid aim overall report of work

douue to date.

B. rime work donme to date , i mmc lun d I nm g time preparation of the first interim

report , is a part of Phase 1 i mm th u s three phase s tudy . Phase 1 work imow

c o mmt i m m u u c s .  I t  cn ta i  I s  t I me des i gu m i mug amid developing of interview forms , surveys ,

dat a record i mug forums , amid t abm u la t I oum worksh eet s — coordinated wi t i m the Army

ART EP e v a l u a t i o m u  teaun ~m s necessa ry ; coord i nmated receip t o f AT 75 Reserve

Connp oncum t unm i t evalm uat ion afte t- act iou reports anmd other validation information

as it becomes available; coord i muated c o l l e c t i o n  of cost data ;  coordination

visi ts and re-visits to cog nm i zanm t n m mi l itary agen icies; evaluation exercise
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ob servatiomu amid iimfor nm m~mtionm g a t in e m -inug visits to Al sites; visits to unit

headquarters to conduct interv i ews ammd to collect cost data; conduct of

su rveys by nmna i 1 -

- e

C. Phase 2 work , some of w h m i c i m  o ve r l a p s  witiu Phase 1 , c ommmmences with time

anualysis of cost amid effectiveness d a t a  oui an option m-b y-option basis , w ith

dif fer e n it i at j omm 1w un u it type , spe cif ic ~n l1 Y fo r timose optionm s employed in the

val id blt io n exercises du ri m ug AT ‘S; inm cludes time projection of cost and

effect ive mu e ss data to oth er options as pert ini emm t , wit h associated analysis;

proceeds with time cost-effect iven n es s ~m n a ly s i s nmet imod , show n m i n  Fi gure 1

(page 19) to se lec t  prime c a n d i d a t e  imp l enmem m t a t io n opt ions ;  amid culminates

m m  .Janmuary 197t wi tim t ime su b m mm i ss I on i of t u e  secomud i nuter im 1-epor t presen i t inmg

recommend a tion i s for te s timug time pri m ume cami did a te in mp l eu ne n m tatio r m options m m

Reserve Com m mp on m em m t liii I t  e v a l u a t  i oums unmder ARTEP during the latter hmalf of

TY 7~ anmd AT ‘t .
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