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~ Mul tiple 1 incar ru~rcsa iun tech niques wa re employed to exa mine source

sd ection in an Ai r Fo rce prccurement division . The experi~ienta1 data

w~s d c i i v e ~i from an exercise which exami ned a part of the source selectio n

process. Each exercise contained identical Request for Proposals. Sub-

jects wure asked to rate proposals iiith and without. a p01 icy (priori tiz incj

evaluation cr i ter ia).  The resul ts of the exercice ‘110CC grouped three

ways: (1) by orqani~ation , (2) by supervisory level , and (3) by experi-

ence wi t h source selection. All possible pairings w ithin the above three

categories were then compared to identify any signifi ca rt differences

between sub-category members. All groupings were investigated to deter-

unne whether or not each eval uati on criteria contributed significa ntly

to the rati ng a proposal received. Assimilation of the pol i cy (priori-

tizing evaluat ion criteria) was exami ned. Last , the linear model was

compared to a non-linear mode l to determine w hether or not the linea r

model was adequate . ~~~ ~~~~
-

The linear model wc s proven to be acceptable in modeling this source

selection decision. Significant di fferences in how each o igan iza~ ion

rated proposa ls were discovered. Supervisory level did not yield any

signi fi cant differences in rating proposals. There were differences in

how those who had participated in source selection arid those who had

not rated proposals. All of the evaluation criteria did not contr ibute

significantly to proposal rating when subjects were given a prioritized

listing of eval uation criteria or policy . There was no difficulty in

assimilatin g a policy and no sign i ficant difference in degree of polic y H
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assimilati on . The~~ resul ts suggest th~t source se leu Lion decisions are

not similar across organization s w i t hin the Air FOrL d iv is ion.  Further-

more , subjects did not utilize all the i r for iation avai lable to ther.i in

makit ig decisions . People of te n chose to ut i l ize only a part of the

avai lable info rmation in arrivinU at a decision .
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A CRIT CAL APPN~ I SAL 0~ SOUNL Sn LL Cl o:~ PRocr u:J~cs

~ I

I NTPO DUCT I ON

Source se lect ion is an act iv i ty arioa- 1~ d by many sys Lc~!~ progra;-~
managers . Oh i le it re~i enenta only one of the tasks a~-;coc ia t e d w ith

program monagw ~enL , it is pe rhapn one of the most interesting aspects of

the jo l . When accomp lishing a procw -:.~~~t 1 i;~i ted to a 1 ass than “major ”

do llar aoa ur;t , t i e  source sal no Li on process affords prc ~ ra~ wa ncee rs t he

opportunity to exercise j udgaine t arid e~: e t  inf luence . This op: ortun ity

is not avai lab le in some of the other tasks assoc i a ted with program

managewon L. The aut hority is vested in hig her levels of o r~ jen’-ent as

the dollar amount of a program increases.

This thesis w il l  examine actions of program ma nagers and superv i-

sors in the Deputy for Aeron aut ical Equl p:~ont (AE ) Aerona ut i c~l Syste ms

Division (A SD),  Wri ght -Patterson Air Force Base , Ohio. Major concentra -

t ion wi l l  be on examining ho;~ source se lection decisions are made w hen

authority has been de legated as far downward as possible. T Ic  ai-oo of

interest is source selection decisions undar conditions of max imum

freedom. Maxi iau~i f rcedo~i~ s at ta ined where less th0n “major “ programs

are to be procured. In Table 1 , the t hresho ids , wh ich determine the

delegation of source selection aethurity (SSA ) for AE , are presented .

Source_ Selection

Source selection speci f ic a l ly  ir.cl udes “ . . . solicit ing and oval-

uating offe rors ’ proposal s a~ d . . . selecting sourc es for dovelopnie nt

_  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TAI3I [ I

Delegation of Soui cc Se1~ c i ion A ut ho ri ty-

Po tential Program Cost Sou rce~~ e le ct io n Authority

$0 - $500 ,000 RDT S E aIn~/n Procuring Co nt i’act i i~ Of F icer (PCO)
$0 — $5 ,000 ,000 Production without iawei ’ of reda loçj a hon

• $L00 ,00l - $ 1 ,000 ,000 NOT L Chief of the Procure ment Div is io n
and/or $5 ,000 ,00 1 - of the 3 lot~~i or-~e r i izu t io n
$7 ,500 ,000 Production without power of red - leg a t i e r

$1 ,000 ,001 — $ 12 ,500 ,OF O Directo i/ iDaputy D -ecto r /Ass i s t ~ nt
- RDT &E and/or $7 , 500 , 001 — Director of the 3 letter o:c ani -

$25 ,000 ,000 Production zations w ithout po :or of i~~d enat i on

$12 ,500 ,001 - $2~ ,OO0 ,000 Deputy/Ass istant  Depu ty
RDT&L and/or $25 ,000 ,031 -

$50 ,000 ,000 Production

*AE Operating Instruction 70- 2

2

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

j



_____  -- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— V _  
_____  .

and pradict i  on of major doicnn~ s ys t e r~ s u t • s v s t ’ r s  , and ( a a ~;o :,cii t s as

well as other ajor pro ’are; 01 ~ i (eO LL S ce :l’~ t i t  ‘i y ( lv p cured tik:

DQpo rtmc-n t of the Air orce ” (/ i i~ 70-1 N , 1076:1). Son-ce S~ 1 action

Policy and !‘ roce ’J u es , i~ N 70- 15 , stah l  1 ~hes policy , a rs i  a u~ Ion ty

and respons hill t i es , and p~ O S C I  i I1a~ i ~
l ‘ anti i~~ raced uras for sou rce

selection (APR 70-15 , 1976:1).

AFR 70—1 5 establish es procedures ful “ anise ” p ’C;~;ran1S . A :a~or

program requ ires ~75 mill ion or I ore fles r~eieh , ft - v e lopla:-n t , Test , and

Evaluatio n (RDT & E) funds on is pro~ec tad to requ ~re $300 ni 11 ion or ranre

production funds ( m d  uding suppo rt ) ( id R 70-1 S , 1076 :1 — 1)  . The re ar e

other do llar thrcshc lds which , ‘1d en exc c-advd, require the appl icat ion

of AFR 70—15 . This thesis ‘1 /ill consider source selectio n ‘cc 1 u 1 1 l n O  funds

which do iut exce e d these -~h 70— 15 thrc eho lds.

An explanation of tOrins is now presented in order to enhance an

overall understandi ng of the sou rce se lect ion process . A complete

explanation of terms w ill not he attci~~ted. However , AFR 70-15 c o nta i nS  V

V 

all terms and can be used as a re fe rence.

1. Source Selection Process. The for m al ized process en; loyed

in competitive , negotiated procurements for pro-j rams . The source se l€w-

tion process is designed to insure an impartial , equitable , and econom ic

evaluation , and comparati ve analysis of competing offerors ’ proposa ls

and their capabilities. This provides an objective basis for tile SSA

to select the source(s) w hich best sat i  sfies the government’ s requi re—

ments.

2. Request for Proposal (REP). The REP is the formal docu-

ment used to invite contractors to subnit pro posals for requ ired

L ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ 
_ _
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supp lies and servi ces. It is the madi urn by wiil ci: poten II al sources

are introduced to the job and sets t ilO s t o Ne for the proposa l s , c - v~ 1—

uation , and contract defi ni tiza tic :- n (ASO Rcsei - .u P1 uj~ct ~~ ; mhr r 7C-O1 7-

B1 , 1979:1).

3. Evaluation C r i t e r i a .  The standa m ds used in t in source

selection process to eras u:e proposal accej: ’tab i lit1 in regard to the

govCCil l : -ent requ i remuem ts slated in the Request for Proposal .

4. Source Selection Authority (SSA). The official designated

to direct the source sel ect ion process , approve the source selection

plan , select the source(s) , and announce the co nt ract award.

5. Source Select - ion Advisor y Council (SSAC).  A group of

sen ior military or cJovoI ’nrsment c iv i l ian personnel designated to serve as

the staff and advisors to the SSA during the source selecti on process .

They analyze , for the SSA , the results of the Soul-ce Selection Evalua-

tion Board (SSEB) .

6. SSAC Analysis Report. A forma l report which contains the

overall analysis of the SSAC in the form of relative strengths , wea k-

nesses, and risks , prices or costs , overal l technical effectiveness ,

risk analysis , offerors ’ capabilities , energy effecti veness , environ-

mental awareness , negotiation resul ts , and other appropriate factors.

7. Source Selection Evaluat ion Board (SSEB). A group of

military and/or government civi l ian personnel , representing the various

functional and technical d iscipl ines for a procurement appointed by

the SSAC to direct , control , eval uate proposals , and develop suimiiary

facts and fi ndings .

4 
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8. 55 Ff ) Eval uat iou Report. This rcpo~t , prepare- cl by the

SSEB, contai ns eva luat ian standards , deta~ led no rret ive assess ments of

each proposa l aç ei  r~st these s t a r d a rds , numn e -i cal Scores when used , and

summa ry appra l sa ls of signif icant strengths , ~:ea knunse s , and ris ks of

each proposal . It forms the Las is of t ire SSAC analysis

9. Sourc e Selection Officer. A staff officer who advises the

organiza t ion co mraizin der on source selection pol icies and procedures . He

also advises the Program Manager , SSA , SN/~C, or SSEB on how to properly

conduct a course selection.

10. Procurement Eval uation Pe nal (Review Board). A group of

highly qual ified government official s that review Requests for Proposa ls

and other documentation for selected procurements to assure that exces-

si ve or nonessential technical , management , and /or procurement related

requirements are eliminated , that the RIP sets forth clearly what the

government plans to buy, and that business management considerations are

assessed (AIR 70—15 , 1976: 1— 1 — 1-3).

These definitions apply to major source selectior , where structured

procedure s are required. AFR 70- 15 permi ts consid e rable fl exibil ity

for those programs fall ing below the ~aj o r program financial th resholds .

The following quote emp hasizes this fact .  “Policies and procedures con-

tained in this regulation are sufficientl y fl exible to accornodate a

wide range of requ ir’cmc r rts. They , t i o - e r o r e , may be used as a guide

to formally evaluate competitive proposals and to select sources for

other programs / projects below the dollar thresholds prescribed above ”

(AFR 70-15 , 1976:1-1 ).

5
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Smal 1 dol l or i,r~curer V
~ ts are usually i nvol v i i ri prujects / progra ;ns

in AE , and are also typic- il oi many ot le r  progr am: off ices . This nr ot i—

vated ASD to puhl ish AS[) Pamphlet ~()h-7. Its objec Live is to “stream-

line , simplify , and impro ve the c f f ecti ’ceaess ol the source se lect ion

process ” (ASDP 800-- i, 1978:1—2) . It specifies procedur es i.’Im ich are to

V 

be employed for less than major sou rce select ions. Al though less for-

mal ized , sma ll source select ions uLili ze proced ur es similar to t io se

in major source select ions . --

The Procurement Eva l uation Panel was mc t i  oned in the definit ions.

As authority is delegated down.’!a rd , the SS A eventually rests with the

Procuring Contracting Officer (PC O ). In small programs typical of A[ ,

the PCO assumes the responsibil i t ies of the Procurement Eva luation

Panel . The PCO has three responsibil i t ies: ( 1) control all comniunica-

tion between the government and offeror ) (2) assure that the basis for

fully acceptable contracts are negotiated with res pons ible offerors ,
V and (3) assure sound procurement practices are adhered to throughout

the entire source selection process (AEO I 70-2 , 1978:5 ).

Organizational arrangements are alte r-ed as sta ted in ASDP 800-7.

Si gnificant changes have been successfully instituted where the SSA

has been del egate d to the division commander. The SSAC and SSEB are

deleted . Ins tead , a small group of evaluators are carefully selected

to participate as members of an evaluation body designa ted as the

Evaluation Coninittee (EC) (ASDP 800-7, 1978:7). ASDP 800-7 describes

the duties of these eva luators . “Evaluators are responsible to the

Chief of the EC and , in turn , to the SSA for their contributions and

6
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conduct dun rig the cour se of the j :-cper - - it i o n of the REP , proposa l

eval uation , and coep lotion 0i the selection process ” (ASDP 800-7 ,

1978:7).

As the ol lar amour ts are further reduced , the [C is dispensed

with . The fo ll owing quo te , fr orrr a Sys Lee s Conneand Supp lce~e rm t to

AFR 70-15 , explains w hy. “Formaliz e d source selection procedures for 
V

procurements w ith a projecte d contrac.t dollar val ue below $1 mill ion are

discouraged. Rather , regular ASP R award procedures (3— 805 and 4- 106)

are encouraged for procur em ents le hcV re the co m plex i t ies and risks do not

require the use of fo rmal ized source selection procedures ” (AIR 70-15 ,

AFSC Sup 1, 1977:1) .  An attemp t wi l l  be made to examine source se lec—
V 

tion in this relaxed a t mosph erV c .

In this thes is an ex ami inat i o n of a part of the soi ree sel ection

process wi ll be undertaken. Program managers and their supe rvisors

wi l l  be administered an exercise requiring them to evaluate an REP.

Each proposal will have been rated in rel ation to five evaluation V

criteria when presented for eva l uation . This task of evaluating a pro-

posal is representative of the type of decision required o1 program

managers and supervisors in source selection .

A typical program/pro ject i n AE might he belo- ,- Si million . Thus ,

the theoretical source selection in this research wi l l  be of such a

size; a $400 ,000 pr ogram for RDT& E. The SSA wi l l  be the Procuring

Contracting Officer in accordance with AEOI 70-2. This $400 ,000 f igure

is bel ow the $500 ,000 th resho ld -for RDT&E. Thus , the SSA is del egated

to the lowest possible level of authori ty within AE. Such a delegation

often occurs .

7
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V 
In App er: i x A , a l is t - of source se le ct io r i  act ic : is  is provided for

i ctforatation . It states actions yVequ i  red w hen - in~j ar, Eval uet i  on Corn-

mi ttee. All Evelati  on Cor:-m i ttro w i l l  not be requi red for the theoret ica l

$400 ,000 source se lect ion . However , even when not using an [valuation

Coniiiittee , it is desirabl e for the progra m reneger to follow as closely

as possible the act i on~ wh ich tile Col si ttee woul d have ta Len. ~-~:i~~l rarer

effort want into des ign of the fo rmal procedu res associated wi  ti major

programs. Past errors \V;i r e considered when coirst ructi tr g the forma l

regulations.

Cri tori a f~ ’ evaluation o1 prope ~ai ~ a a -  a tut n~ di i fe r - e r t l y  in

AFR 70-15, AS PR 3-501 , and ASP R 4-1 OG .4. Tile s ign i f V i  c o t  factors ,

regardl ess of hO~V; they are stat ed , contin ually recur. The follow i ng five

criteria are a distillati on of sta tements i n  APR 70-15 and ASPfl: ( 1)

technical, (2) operationa l, (3) log ist ics , (4) mana gem ent , and (5) cost.

These f ive criteria will be used to eval uate source select ion decision

making .

V Statement of the Prob lem

V 
There are f ive orga nizational units within AE which uti l ize program

managers . Thes e are Avionics and Aircraft Accessories SysL emas Program

Offi ce (SPO )-AEA , Life Support SPO-AEL , Reconnaissance /Stri ke SPO-AE R ,

and El ectronic War -fat-c SPO-A EW . The specific intent is to eva lua te

source sel ection decision mnn k ing V
,V / i t h j n  thes e organizations . In addi-

ti on , an examination and co rmi parison of decisions by program managers and

their immedia Le supervisors wil l  be undertaken.

8
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The part of SOUC CU se lection to be cx~inined is one ol tire actions

w hich w ou l d nor -ee l 1 y he performed by the Eval uati on Cour!ml i t Lu; oval —

uating p ro pos a ls I,VI l y j C h  have al ready been rated i ri relat ion to speci fic

evaluation c r it e r i a .  In a less than major source selection , the prog r e! 
V

manager or h is  direct superv isor cou ld be responsible for accomplishing

this task. Ely choosing to eval ua te decis ion m aking in less than major

source selections , re-search is constra ined to an area representativ e of

AE. All of A E’ s program m-~nagers ai e familiar with this type of source
V 

sel ecti on.

Specific hyi’o LhOsca to be tested are:

Ill : Evaluation cr iteria are weighed consistently by

personnel within AE .

H2: There are no differences among AE three letter groups

V with respect to source selection decisions .

113: There is no difference in source selection decisions

made by program managers and their direct supervisors.

114: Source selection decisions , in the aggregate , are

highly predictible using only two or three of the

f ive evaluat ion cri teria.

115: Program m anagers and their direct supervisors w i l l  be

able to assimilate a policy prioritizing evaluation

criteria .

V H6: Prog ram managers - and their immediate supervisors wi l l

assimilate and apply a policy to the same degree.

117: Three letter groups will assimilate a pol i cy to the

same degree .

9
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118: There is negl iqibl i di f fe lV cnce Vj 

~ the amount of
V 

va riance exp lai ned by 1 i r i L o r  and ,ron- lina am’ me d o i s .

Assumptions

The assumption is mode that correct ; or l-epresen i~ Live evaluation

criteria have been identified prior to co nduct in g the source sel ec t ion

decision maki ng exercise . This is neces sary for tile results ol the

analysis to be mean ingful . V

Limitations

There are approximately 122 program s managers , 30 of which are super-

V isors . An attempt wil l  be made to admin ister the exercise to each of

them . Thus , full coverage or representative coverage wi l l  be obtained

for a specific organizational unit w ithin Aeronautical Systems Division.

In the next chapter , Methodology , tile construction of an exercise

to analyze source selecti on is discussed. Then , the techni ques used in

eval uating the results of the exercise are presented .

10 
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CH(~PTER II

METH000LOS Y

Mod-i i 1)9 the Source Sal cc ti on Dec is ft~n

In Chapter I , t i m e jud gment to be mode led \V V O S  i dent ificrd. In addi —

tion , five evaluation cri teria , l ance-forth cues , ~V/ere pr V :sent ed .  Th e-

next prob lem is hO~
VJ to construct an e~ei-cise using these cues to analyze

a source select ion decision. Ilul Liple l i re - a ’ regression is a very power-

ful tool w hich can be used to accomplish this task.

The first use 01 linear model a was p oposed by Benjamin Fran~l in

in 1887. In a letter to his friend , Joseph Priestly, Franklin advocated

the use of what ho ca lled r ura l or pruJen LiO l rul cs in arriving at deci — V

sions. lie spec ified how to apply a linear techni que in nak in g decisions

(Da’’Ves & Corri gan , 1974:95). In 1923 , Henry A. Pallace proposed bui l di ri~
a linear model to represent a Corn judge ’ s act iorls (flawes & Corrigan ,

1974:100). Drunswik (1940) proposed the use of multiple regression as

a model for human use of information. Hoffman proposed that linear

models could be used to represent expert judgment (Hoffman , 1960:116).

Since the tiec of Brunswi k , linear analysis has been applied to

depth perception , person percept ion , clinical inference , and conflict

resolution . Tile regression techni que has also served as a model for

examining ability to detect and usc correlat ions in quantitative Pro-

diction tasks (Beach , 1967:277). Slovic and Lichtenstein cite over 30

studies illustrating the tremendous diversit y of judgmenta l tasks to

which the rm~del has been app lied (Slovic & Lichtenst e in , 1971:677).

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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In the Air 1 0 1 c c , nrui t iple regr ess ion hos been applied in a variety

of situ atV ioni s. The di ffj culty 1 evel of jobs IV i thin the Wu dica l Ma ter iel

Career Ladder was adcqu ti ly determi ned using a three—variable reyre~ -

sion equation ( Mce c , 1970: iii). Multiple regression was also used to

evaluate the job d iff icul ty of Accounting and Fi narmce supervisors (L~cad

and Christa l , 1970: 1). l-~ul tipi e regress 1 on was also used at the Unii ted

States Air Force Academy to evaluate and inV p r-o ve the cadet rating system

(Taylor , 1976:217). It has also bcen used in se\ (;V r .a l AFI T thesis efforts.

Applicabi l i ty of the linear fkJel

Bottem ;berg and Ward ( l96~) sta te that:

If it is possible to obtain all the information av ailable
to decis ion -as kers arid an adequate sample of their dec i~
sions , we usually can for mulate a regression model that
satisfactorily accounts for the decisions .

This process of weighting and co ;ubining information (often referred to

as cues) can be represented by an equation of tile form

Y = b~X 1 + b2X 2 + . . . + b1X 1

where Y is the judgment, X 1 is tile value of the ith cue , and b1
represents the importance of the ith cue (Slovic and Hoffman , 1969:2).

The b 1 are often called beta weights .

Even if it wore possible to obtain all i nformation available to

the decision maker , often the decision is made in the face of uncer-

tainty . The question then arises , can multipl e linear regression do

an adequate j ob under these circ urristances . Beach (1967) makes the

assumption that lr err mus t attempt to function effectively in an environ-

12
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mont about whi ci r they r-ece ivu only eq ii voc a l i nm !~ti us . H:~ t o tee

that i~hen faced ui  tii this type of situation , Wul t i jle regressi on is

Used as the model for opti ree l use of the ccl ii i vocal 1 rifo rmo ti 011”

(Beach , l9u7: 278) . In fur Lirer support of multiple 11 nicer regressio n ,

Dawes and Cot - r igor  st: te that , ‘It is not surprisin g that lin ear r;odal s

outper Form ilrtui tive judgm ent ” (Da mes a m - rd Corrigan , 1974:1 05) . Thus

the l i terature prov ides a strong SuI)port icr the application of l i n :aai

models to decision c o k i n g  processes. This model has been used In

desc r ibing decisions or as a substitute for the decision po ker .

Most of the i m portant stimuli about which judgm ents are nrade are V

mul tidim ens onal. A cue , i nforma t V i ol )  bit , component attr ibute , or

dimension characterizes this multidi mensional stimulus (S lovir and

Hoffma n, 1869:1).  Thus , in simple language , a cue is a piece 01 infor- --

mation to be uti l ized by the decisio n maker. V

A question which oftenThrisos is hot- i nra ny cues to t rov ide the dcc

s ion niaker. Another concomi tant question is how many level s or dL;ee-

sions to provide each cue . Slovic and Lichtenste in warn aga inst  n o i r e

too marr y cues. In their study , increased numbers of cues led to & C n V e V O~~ 
-

accuracy . The fol lowing quote emphasizes this:

In sun’~ary , there is a small amount of evidence that
increasing the amount of information avai lable to the
decisio n maker increases his confi dence w ithout V

increasing the qua lity of his decisions and ma kes his
decisions more diff icult to predict . (S lovic amid
Lich tenstein , 1971 :687)

13
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Linear v o .  f a n - i in~ V a r  1Ldcls

Nunmrero US e>~empl CS C V i t i  1I ~j lb a St era I 0 1 th: ii near ne ~ci have bean

presented. At t i n s  p o i n t , SO niC qr:e ;~ ions about non— l neer i ty w i l l  be

exce r ned. Tire ques Lion is : Do subje cts cü oh i CmO S III a lineal’ or non—

1 i neat- fashion? Brehuc-r s Li tes the -a is li t t l e evidence that hu ma ns

use information is any other then the linear , additive (or’ ave u-a g i mig )

one. He further asserts th :t “Still , the ma jority of the studies m di—

cate that most or all the variance in his (the subject ’ s ) response sys tem

can be accou n L ed for by a 1 i near mul ti ple-rcg ressio n equation ” (Br&inmen - ,

l969:1~u 1 ).

Numerous studies have uncovered inst~nces Qf interactions among

cues . Even when these interactio ns are pres ent , Slavic and LichtelV nst e in

assert that “The l ine - a m mode l accounts for all but a small fraction of V

predictabl e va riance in judgme nts across a m-cnmu rkab ly diverse spect rum

of task e ” (S lovic & Lichtcnm stein , 197 1 :681) . Thus , a minimum of time

will be spent on non-li neam’ conside ratio rrs in th is research effort.

Relat ive l’e iqhts

Hoffanin identified three limitations lV~~[ h using beta t- ei ghts in

inul tipl e regression. These are (1) direct compar isons of sets of betas

between subjects is not meaningful , (2) beta coefficients do not account

for all the predictable va lance , and (3) beta coefficients do not al low

for the assessment of the independent contribution of each Predictor

(Hoffman, 1960:120). Therefore, he advocated the use of relativ e

wei ghts and def i ned thorn as

b. r.
RW. = —-

~~~
- -‘ -

~
-

R 2
y
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b - the L:ta c a V  ci ci ; . fer t: ~ tin1:)’

r. tire \ 1  i d i t , u” ff ic i ? nm t ( c o n ,  c le t i omi  m ith j I~~~e e : j t )
of the i U ~~~~~~~ c ~ a

R 2 the scu~~ed O -
~~ f i f l e  c~ -r l c t i (V V a  

V ,
~~~

;V j C j i ~~t kr
subject  Y (Noff ar , V I Q G O . l ? l )

Si ovic and L ich tc~i tc-i n per t emi L. that “Si nec Uw s u n  of the rd a-

ti ye wei ~h ts is 1 .0 , Hof Loo n ‘ s i nd~a d sc n  ibes the m’el ative con ribut ~on

of each of the pu edi ctors as a Pu.O~
V
; O r t V I O m I 01 t ie  prcd ictab lo 1 icc - en-

- variance ” (S lov ic  & Lichtcnste in , 197 1:658).

To the researcher r i o  is pr-i ea r’ ly interested in relative mci ghts ,

orthogonal desig ns often seem pr LV V C C r c b i  e to des igns in w hi ch the cues

are correl ated in a rcpm’e senta ti ye manner. “One d cv V I  cc uSt~d to insure

orthogonal i ty has been to construct stir ec l i by pm’od- jai rr~ fact orial V

combinations of the cues” (Slovic & L ichtens tein , 1971 :658) . Such a

des ign was employed wh en constructing the source selection exercise for

this thesis. 8ith this design rjy = b V~~~ so the eiV~ra ti On for cc mo;u t i ng

the relat ive weig hts reduces to

R

V y

V 
Identification of the Problem

Inte m-views , with three le tter chiefs u-: ithin 1~~, u L o c  conducted to

learn more about problems within tir e source se lect ion proces s . In addi-

tion , all the source select ion requla tions and doc~o cur t s  ut i l i zed by

personne l w i thin AE we re of ’t ai nod. Five oval no tion cml ton e r a re

V 
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idemn t if ied fru,mr intet ’\ iaC O and froni i ce  n - c q m V i e  t i ne ’  Each cue n :

pro \ idcmJ law 1 eV ~ is;  OL ! V V , l r O t e  c i r  excel 1 i V fl 1. Li c t ew V i n t  Col cc -i [ij  .
V V id

L. ~ol toni ( 1 I[ Vh ) often-H i on  L icu lcn iy s i n c e , Su m ’ f i : rt cmi all p i~~i s c ~e of

this staqe of the n- V c C  rch . lie ass is l V ad  in I c ii I fyi n j  a V I d  cf arifyi m g

the e rr -as. Also , he p ;ov idad  tine c O I n L i C t S  c i t h i :  Tb ; : s c c V s a m ~ cc oHV 1 V in

perr -ni E-s ion to COl (LV C t t :i~ source se- i ect i  on ex e c~ c c .

A ppl i c i  t i  c i  of the Luas

The next task r-~as to cons Huct a scum -ce O V ’V i e c t j c n  ox e n- c is c ’  uti 1 17—

in g the oval uc ti on cm - i t n- ia . The i ni t e rn t  nV V C S to nTnOde~ 0 1  prc~~ ’ci mi s a n s  —

gers a i d supervisors oval Late proposals whic h have t een rat ed ir n rela I 1011

to the ovalu at i c:  cci ten a.  Si lee oely fIle eve l iction cr1 tonic r~cre

identif ied a full factor ia l  des igmi r-ta s em ployed - in cons t r nc t i  ny the

exerc ise.  A dc:; i gn wh ich exhausts eli ~~ 0S5~~~ iV i c c mm ~5i cc lor e o I the cu es

is often ca l led  full rectorial . Each cue coo coded a ithe m- eccel ient or

adequat e . Thus , the ful l facto r - id deci gn r e q u i r e d 2~, or 32 , decisions

to ex ina ust all possibl e conchinat ions of the cues. The exerc is e is pn o-

vided for examinatio n in Ap pendix B.

In a Request for Proposal ( RFP ), ev a ln ma t ion c n i ta n- is are l isted in

a pr ior i t ized manner. The speci f ic  intent is for offe ro n-s to incorporate

this priority when prep : m- ing pm-o posa l s . One measure of lion t wel l an F~FP

met objectives is the c~egree to which the pn-opesal i ncorpor ates the

pr ior i t ized cn it ie m-a . Progn -am man ag ers are often j f l \V Q~~~ y~~~~~ in examining

this facet of a proposal

In t ie  first part of t ime exerc ise demographic questio us were as ked.

The second part of the exerc ise required that the 32 decisions he mmia de

with no sta ted in iority . Thus , the intent IV I a V S  to capture tir e pol icy of

16
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each im nd iv idn ae l  w i th  rio gui !Vame . In tire i}ni rd V n - t of the e xam cc ,

a pr ior i ty of t i c  cues w in s prar ’ idcJ . Then , c~~ V ( ;  i l di V nai ,1 1:35 ~ c h rd

to eval u~ t m 32 a i J i  tional propos a ls . This al lowed c Lempan ~i sin of u~cn

individua l’ s decis io n s r- i t h  ~nd w ithout a rol i
cy

To insure that each imndi ~ ideal n-iould n e t  lw- able to eV e o~ni~ r a

pattern bot - w n  the s-eimi c 32 decis ions in km r tV s two end thr e e , a n-andc r 
V

number table was used to determine the o rdem’ of t ine 3L ccehi natic-u s of

the cues . A different rondo -n nurinbem’ gen era tor i - - es used fo r- parts l a o

and three of the exercise .

The appropriate linear model for this study is

Y b1X 1 + b2X2 + b~X3 ~l b ,X~ 
V } V b 5 X 5

V 
where X 1 th rough Xs are the eval uation cr -i tenia , as fol lor- .’s:

X l = Technical

V X 2 Operational

X3 = Logist ics

X~ = Management

X 5 = Cost.

In Appendix 13 each o-F the evaluatio n criteria is defined.

Eac h of the 32 proposals cern b . represented mat hc~uat ical ly by

orthogonal vectors . This is presented iii Appendix C. Ortl~ogona li ty

assures that the evaluation criteria will be uncorn-elated -in the regres-

s ion. Thus , the usefulness of the eva luation criteria in arrivi ng at

the proposal evaluation is strictly measured by the in terconr e la t ion

V between each evaluation criteria and the decisio n-. (Darl ingtc’ n , 1962:

162). Each of the 32 evaluations made by the expcm’ in riental Su bj ect  ~5

17
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strictly chei ea t r~ ,ed by the mi ’ ~ n i ca l  v o l  III (0, 1 , . . . , 10) of

his evaluat ion a rid one of 32 ort isgemra l pl edic L,n y V ~~ e V  s , c a c t i  c f

wh ich rep re s e n ts  a uniqna proposal s tate.  It is t ir n m s ~ ~V 1 e  to c~e t e n -

urine t }m a m mc i ort an ee the su bjec i places on u~ch of t i -  f ive cve l  nat ion

en ton e c i  th a id without a policy .

Si gn ifi ccu- -c of R 2

R 2 , the squared mul ti pie correlati ori coeffi c icut fe-n’ the r c q r V V e s :  ion ,

provides info rmat ion as to how well an individual ’ s dec ision process was

modeled . It is one of the printed outputs of Lieutenant Co l o ne l  Charles

W . 1!ci~icl V ,oi s I computer program . The fo llocri rrg quote defi nes R: “Ti e

multip le correlat ion (R) provides a measure of control because it nne r~
sw -es the correspondence between an individual ’ s judg ments aid predict ior m s

from a speci f ic  mode l” (Hancnond ,et a l, 1 9 7 7 : 2 7 9) .  Jones , et ~c1 (1976)

provide an F-tes t to e valuate whether or not R is statisti cally signi-

ficant. For this test ,

F0 =

k(l-R 2)

~-ihere the terms mean the following:

n the number of decisions (32)

k = the number of cues (5)

R2 the squared multiple correlat ion coefficient. F is
distributed wi th p and n-p-l degress of freedom

Th is test was used to evaluate an individual ’ s R in order to determine

whether or not any individual ’ s model was statistically valid.

— 
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Prc _ t s t

In o n-de n- to assess tire ci f f e c t i v e n c os  of tiIC source sc lc-ctior r

exercise , a p rc— t e s t  n- ms conduc ted. Five snbj ectc , One each f m - oen ti re

Ii ye d iv is ions wi thin IF, parti C i i i  Led. Four S ubjects cc me ; ii l eted all

parts of the oxe n-cis c ; w i t h and wi tho r m: a policy . Wi thin one day after

comp leting the exercise , cccii subject w as asked to make rcco nc ; n~dat ions

for improvem ents. None of tha suhj e c~~ had any dif f icu lty in under-

standing the di recti cri s and i~cc ospl i s i r i  rig tine e- :e ra ise. One reco :me e r n —

dat ion w hich wa s incorporated lidS a chan ge to ti c- s ize of the theoretical

proposa l. It was changed f roem ~~~~~~ in the i c ~ toSt to $400 ,000 in the

actual exercise.

Pro-Test _R~su 1 ts

Four of the fi ve people who tool: the Pre tes t com 7letcd all secti ons

of it. In Tabl e II the individual and averoca of the individ ua l R2 ‘s for

the four are presented .

TABLE II

Pro-Test R 2 ’ s

Case R2 - No Polic~ R2 — W ith Pol icy

1 .880 .855

2 .466 .837

3 .550 .51 5

4 .930 .957

Average .707 .791

An F-test to test the sienif icance of R 2 ivas mentioned earlier.

V 19



At the fi ~~c )
~c m ’ cc m l .  igmn i fi cance 1 eve - i  a m m F-vol ue w as extr act ed fr or

tables (F 2.59 ) . Ore ~n t i cn i  so t I C  for - tine R 2 v a lu e n-rh ich would

have caused rejection of t h i s  s ta t i s t i c , N2 = .32?. Nor of tine m di .
V 

vidu a ls and none of the average R~ va lues fall below this figure .

V A com:nent 01)0 ut r-e~pom ees recei - ‘ed du nV i rig the i m ricr v i ce ;s  afte r

t u e oxe n-cis c is now app;a ; .ie t o . The overal 1 exercise did roLe se n se

to the test subjects . They v n i V m :ns to od i bet they were ~oI:ed to do. The

I nstruc Lions na cn - c adequate and unde sto ndable .  The dci ini t ion of each

V eval uati ocn criteria n-ias c lear. In their opinion , the oval UT t iorn cri-

teria were typical of source select ions w it h in  l iE .  Ti a ra are not any

other eval uation criteria w hich shoul d be’ incl u~~d or wa re thc ught to

be more rel evant than those n-,’hicli n - n-c used . It n a s  not felt that an

V exampl e was necessary in the instructions . Last , the decision that the

subjects were asked to make was mean ingful as compared wi th the overall

kind of judgment in source selection .

The interviews after the pr o— t est  uncovered a possible problem w i t m i

the completion of the Source selection exercise. A wide divers ity or

levels of experience exists w ith i mr AE. Some progra m m ica rnager~ have

never accomp lished a source selection while others have acco mpi ished

ma ny. However , all the progra c managers are somenihat familia r- with the

process. Because of the wide degree of difference in experience , two

additional demographic questions were added to the exercise: (1) Have

you ever been involved in an actual source selection? and (2) If so ,

abo ut how ma ny?

20
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Admi nisirat ion of the [so - n r ise

After’ i mic a -pore ti u~r acc c j  tch l e ne.  c endati ons , the exerc ise n a s

d is tr ibuted to 9C p c r s e c m e i  w i th in  A E on 9 June 1979 . The fi ve P o r L i _

cipants in t i e  pro-test n- a r e exc l uded. L’ecause the i mi -i t ia l response

rate was lo~-~, a lo t l c r  exte nding the cutof i date n-ias d is t r ibuted.  The

letter w as n-in’i ttemi only after ’ it  was dci j 1’~O~ nod that leave , excess i  Va

TDY , and hea~’y June wor kioads had interlarreci with completing l!ra

exerc ise. A copy of this letter is pr-aser rted in Appendix D for refer—
V once.

Codin g of the Da te

The data was coded to f it the forma t of a FORTRAN program n-m itten

by Lieutenant Colonel 1-tehichol s , AFIT Systems Management Department.

This program computed relat ive we ights and coded this output , a long

w ith each indiv i d m a l ’ s demogra r tn i c  data , onto d isc. This cod imig to

d isc was necessary in order to have individual data avai lable for’

V regression analys is using the Stat ist ical  Package for- the Social

Sci e mices (SPSS).

Analysis of the Experimental Data

The Ae ronautical Systems Div is i c (ASD) CDC 6600 compute r was used

V for the data analysis. It employed the- SPSS multiple regression algorithm

(Nie , et al , 1975). Al so , Lieutenant Colonel MrNicho l s ’ program was

employed to compute individual, relat ive n e i ghts with and without a pol icy .

V The SPSS capahil i t ies are numerous. A to ta l of thirty seperate

regression ninode ls wore generated for this study . These mo dels represent

the fo11owi n~ groups: (1) program manager s w ith and without a policy ,

21
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( 2 )  supe r-vis ors Ii Ui and w ithout a pol icy , (3) div id ionis one through

V f ive (1—AL P , 2— AEW , 3—L LR , 4— A LI t , 5—AEL) w i th arid w ithout a p01 icy ,

(4 ) inte ract ion ne- dais for t i c  ab:ve q n oup ings , and (5) source se lec-

ti on experi e CC versus no source selection experi once with and w ithout

policy . Generat ion of these imiudeis was quite easy us ing the Select If

and Compute fediu l s of SPSS (N 1(~ et ~1 . 1975).

Test i nq for Staiisti caL Differ n’ nr c is  Be~ woen Groups

Each of the models wa s tes s ad for ’ di ffercnces amon g the groups . The

groups exami ned n-crc divi si orn s , pro~jr ani: managers versus supervi sors , arid

source select ion experience versus no source sel ection experience . A

statist ical ly s igm n i  fica rnt di fference woul d indicate that the regression

coeff i cients represent diffe rent populati ons. Therefore , tile i im portance

given to the evaluat ion cr i ter ia by at least one group in the co e pa r - i son

is significantly diffenVent from t ine others. To accomplish this , the

F—test described by Gregory C. Chow was used (Chow , 1960 :599). V

The null hypothesis for t ine Chow test is that there is no difference

in the regression coe fficients (b
~

’s) for the groups involved . The

alternate hypothesis is that the regression coefficients are different

for at least one pair of tire groups . This is equivalent to sayi mi g that

at least tn-to of the groups uti l ize evaluation criteria differently in 
V

evaluating proposals. The level of significance for all i-tests in this

study was .05. The method of calculating this F—test for groups -is shoe:n

in Appendix E.

~~~~~ snpi_c~
A question o ften asked is , does the decision maker uti l ize all V

info rmation avai lable to him . lo investigate information uti l ization 
V
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in source selecti on , cues ~er’e cx~e i ct for t im ~ i r con tn - ho ~i- - tu t i e  V

rating a iu’aposa l receiv ed. In order to d V : i u n V i  me n- he he , on rrot a

cue cou] d be dcl eted , a so: eWhu L arbi t’o~’y 90 rc cc ut fl ea r 1 5  es to-

bl ished for cantrib ution to the overall dri i s ie ~ n . I nn 0th~ r I T e d s , ~ e

relative we i ghts were exa mined for magnitude. Amiy cue or c o ’ 5 i n a t i o  of

cues contr ibuti ng less then tern percent to t i c  o\ ’cra 11 dcci sion were

dropped. The ov ena l l  group, superv isors , pr - uqneer e m- j r -s
. a l l  di visi one

and individuals n-’ere exam ined n-m i th and n i  tho et a ci I ( V ~~~~•

Assimil ation of a Pol icy

To deternini ie~ whether or not Liie pot icy I-/T S ass i r n i  1 nte d , Sp~a r - e  m ’ s

Rho was u t i l ized (Mendenina ll and Sheaffer , 1973 : 5 4 9 ) .  Lieutenant Colone l

McNichol s wrote a FORTR1\N program to ca lcul a te this val ue . The groupe

exami n ed for ~Oi icy assimilat ion n-,’ere progn-am rra r rage r - s , supervi son -s , r i

divisions .

Spearmar ’ s Rho is used to test for correlation bcwteen two paired

V variables . The Rho , or rank corre lat ion coef f ic ient , tests an associa-

tion between two populations . Riio (R 5 ) is calculated by the fo l lomi ng

V equation: n
6 

~

‘ (x~—y~
)2

r = 1 i=l
S n(n 2 —l )

where ,

x . the priority (or rank order) associated with an evalua-
1 tion cm ’ i teria as a part of the guidance

y. = the priority (or rank order) given to an evaluation
1 cri teria by a subject

n = the number of cues (Mender nhall and Schacffe r , 1973:550).

23
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S P IV a r mnan ‘ s Rho -for each subj ect n- - e s  ca lculated for . Pa r t s  two and

three of the c x L r c i s e .  In par 4 t m O , t ine subj ects were given rio priority .

Thus , a ion-i r5 wou ld he expected . In part three , a priori ty n- :as g i v e m . V -

Thus , a iii gher value QV f  wou ld be expected.

A paired t- test n _ c -  conducted for each of the gro ups mentio ns- i

above. Tiìe results indicate whether groups cou ld assimi l ate a pol icy.

Spec i f i c  hypothe s e s  tested nme re

H0: Ii 1
-~~m

2 ~ 0

H .  p-1 — p ~ 0

where ,

= the populatio n rican Spear man Rho value for a gr-oup
with no policy

the population mean Spearr ian Rho value for a group
with policy .

The t-statist ic is calculated as fol lows :

Sd//~

where ,

x 11 the Spearnnan Rho value for irrdividua l i with no
policy

x2~ the Spear marn Rho value for individual i with
policy

= x~~ 
— x2.~

n the number of subj ects within a group

~d.a II
n

24
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V

~~ (d. —~J)~
Sd

2 
n- I  (1 ic 1 f l . i m~~ i and Shc~effe r , 19 73 : 44 6) .

i =1

t has n— i (57) c1e~v ees of freedo m .

Test for Di f f o re r m ; in [ l il i t y  to A S s i m i l a t e  a Policy

To test for’ diffe r-ences in ai i li ty to assimi late a policy aniancj

groups , a t— test to measure di ff er~ences iii group nouns n-mas emp loyed .

Mea n Spearm-an Rho values for gn’oups (1-11th i1olic~’) were corepa red. The

hypotheses tested neer e:

H0
: 

~
i -

~ 
= 112 

-

Ha : t i .1 ~

V 

where ,

p-1 = the popul at ion mea n Spearman Rho value for - group one

= the population minoan Spearn uan Rho value for group two .

The t-statistic has the following form:

- Y2
t =

s 2 1 1+ 1)‘ nj  n2

where ,

= the sample mean Spearman Rho value for yr-oup one

the sample mea n Spearman Rho value for group two

= the numbe r of subjects in group orn e

= the number of subjects in group tn-mo

25
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V —

2 (_n j — l ) s i 2 + ( n : — 1 ) S - ~ -, -5 = - — — - — - - - - (s~ usc! 
~d CI ~~ riO

n1 + n2 — 2

vari enluc f om - d r o o p s  on:~ and two.)

t has (n1 + n2 — 2) degrees c-f in-cede r ( c i : T n u l l  arid Shea f Or , 1973:3 16 ) .

Tests for Non—Linearity

In or-den ’ to test for non—li rican ty , 1 rite act I on models ICre built

for the fol lowing grotn ps : prug ears n ; m3nn ~;ers , su u-rvi sors • d iv i s ions , arid

the overall group; with ani d w ithout a po licy . The intcr -act i  sri model n-:as

constructed as described by l i eu t c - n - mmt  Colo iwl ~V 1cNi c ilols (i97~ :4-3 5 ).

A two—w ay i nit n ruc t io f l  model n-’c :s bu -i lt. It was si ms i 1cr to the following

equation:

B~ + B1X 1-1 + B2X 12 + B3X ll X i2

All possible combinations of two—way tennis were utilized . The origim n al

f ive evaluation critenia wen-e included in the model. Then , two-n-may

interactiv e terms which w i l l  contribute most to the mnode l n-mere chosen

and then included in a regression . T his is often called forcing in

var iables. For each of tine ’ groups , the increase in R7 was then examined .

In the next chapter results are presented. Analysis of demogr’aphic

results is presented first . Then , analys-i s of hypotheses fol l ows .
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RESULTS

Re ri F c c

As ment ioned in Chapter II , for conv cnn ienc e  the out~uts of Liout Tn t

Colo nel i1e~ ichoi s ‘ F0RTRA~t progra m 1:01 -c coded to disc.  This fac i l i ta ted

use of the data n-m i Lii SPSS p ro gr -as .  An initial ex anmi ne ti c-ni of the data

was co r rdu ct cd. Specif ic SPSS cap Th i  ii ties cs~:-i c-yoU n crc ~LLQ UaL CIES and

CROSSTA BS . FREQU [N C J LS d is plays how the data was grou pcd. CRO3ST1- i-~
chec Ls the data groups (de m ographic groups)  for independence (Nie , et c r1 , 

V

l97~- ) .  V

Resul ts of FREQ UE I- C 1ES w i l l  be presented f i rst .  The desire is to

determine the basic di s t n’ ibut i ommal charact e r is t ics  of each of tine demo- 
V

graph ic variabl es to be used in the subseT ~uent s ta t is t ica l analysi~~.

The variables run n-mere frequencies of responses (proposals ra ted) for

demog rap hic descriptors . The descriptors , as listed in n Appendi x B~ n-core ;

organiz at ion , supervisor ’ or non- -supervisor , and source selecti on versus

no source se lect ion experi ence. Resul ts for organization s arc presented V

in Table Iii. Results for’ supervisor versus non- supervisor an-c presented

in Table T V.  Resul ts of source selectiorn versus no source select io n

exper ience are presented in Table V .

Second , CROSSTABS 1/5: , run fo r i midivid ual responses nt i th and n-i thout

a policy . One of the outputs of CROSST/\BS is Chi—square , wh ich deter-

mines whether or not a sys tematic relationship exists between the varia-

bles. Since Chi-square increases as t ine nueher of c ases increases , a

- .  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _



TA FIhE III

Dis t n - ~ huti oa of Fh :-~~~. - : e t  n i; fl m -: i7mr t ion

RelOt i , :
Abso l ii ~e ir-eque- ncy

Orq~ni z~ ~~ of R c ~ ::-~~ ~-~ s (~erccnt ) 
-

AEG 6 10.3

AE W 16 27. 6

AiR 13 22.4

AEA 13 22.4

AEL 10 17.?

Tot a ls 5~ 100.0
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l1~hL[ JV

Di s t r i but i on  c fl~~p nms !~~ ‘ L:~~ i 01 h r 1 -om ~~ihi t t t o

i h i c t i v e
/ ~)r; c - i n: Ic [r - r - t r 2nc ~’ Fr c- q me nc y

Status 
-- 

of ~ ‘ c i  
- V  

(Perc - at )

~on _ S 1rp crv i  Son’S Il 70.7

Supervisors 17 29.3

Tot a ls 58 100.0

29
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T ROL L V

Distribut ion of Responses by Source Selectio n Exper ie ee

V Rd al nec
Absol u Frectim me y rrcqimo cy

Expen I cmc ~’ c-I l e l ci sus (Per-cen t) V

Source
V Selection 42 72.4

Na Source
Select i on 16 27.6

Tot a ls 58 100.0

30
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fur~thc sI: t s i ic , [h i  ( )  is o f t en e m~~ 
V
~

:
; to c e r e c t 1 or~ t i r is .

P h i  has i - for im r

(
~

) ~ V

n, !me re

Ch- i - r i h ic iw

N tine inc h: ’ of s ~~ , 1 ccc

~‘Phi taLes oa a nd I T of 0 n - iou  n o  d t i 01mb i p cxi sts , and the val inc

of +1 n- h en ~t e  var iables cc - a per f e c t l y rel a ted. . .~~~ (Itie , et ~i, l~ 75 :

224 ) . It s ic u l  d be not. c- .. ti rat , n. h i le Cii i ~squarc mi ght be s tat is t ica l ly  V

s iqnif icant (at the - f ive percent level), the correspo nidini g value of ~

mi ght be so low as to indicate little , or a negligible , relationship.

In Table \‘I these calculat ions arc pre scs t ed for groups with and n-mi thout

pol icy . In Table VII re s ul ts for pa i r im~c~n of d- mm ogn -aphi c groups are

presented. The st m-on gest r-e lation nsii ip ex is ts  for R 2 ven -sus organization.

The weakest reLt~onshi p exist s for R 2 versus supervisory level . With-

out a pol icy , R2 is i n u dependent of supervisory level . None of the Phi

values is close to +1 so a perfect relationship does not exist for’ any

of the compar i sons in the teb le. Each subsequent secti Ofl wi l l  deal with

specif ic irypcth (:Sec . Hypotheses n- i l l  hi- sta ted before presentation of

data applicable to them .

Re lat ive W c- igh t s

Relative weights were COi~jin ic-d for ir d i v idual subject and g n-oups.

The indiv idual relative we ights are presented in A ppendix F for refer-

ence . Relative wei ghts wi th and without a policy a r-c displayed. The

31



TAOL [: ‘.1

Test s for Inn: 1 : Pc- (L~ c-
R2 Ven - su s f l : m : - :braphic G i o t ;

( Wi thout  Po licy )
V Level of

Com nrp: r’ i son Clii •-Square Si I ft r e  f l e e r  Phi

R versus
Organ nizatior r 262. 10 .00 .376

V ersus
Suporv is ni-y .39 .53 —-
Level

Sotirc 5.5 5 .02 .050
Sel ection
Experi ence

(With Policy )

Leve l of
--Sq r Si~ nif icance Phi

R versus
Organization 190.86 .00 .321

R versus
Superv isory 123.53 .00 .258
Level

R2 
~e sus

Source 64.22 .00 .186
Selection
Experience

32
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V TA[:L[ V II

Tests for I ft b - ~c O utwe mr r i Den. )9 rc p i n  Ic Groups

Level of
cl-ni =Sq in in-c S i j  oil Ic ;nuce Phi

Organ ixe t ion
versus 76.52 .00 .202
Supervisc- ’y
Levc- I

Super-v i sory
Level versus
Sow-ce 66 .51 .00 .189
Selection
Ex pori once

33
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hond -ca lc nnl a Lod rel e t i ve  ~
V :

~~’ qb t e are prese . ted in Thhl e V iii. The

gro V - p t’Cl at lve i ght s  ar~ not c e aver . .çj : of individua l relative- we ights .-

Rather, e li gro L;  d ec i s ic n is  ecr~ i rd ud~d -in constructin g a regress ion

mode l fur the group.

St Y O

H1 : Eval neti on c~ I tern - - a are we ighed cons istc r,t ly
by pe n-s orn: l ~VI Vi t h i n AE .

measures hoi-i consiste ntly i rrd i v i du~r1 ~ ~.‘eieh ~P eval uation cr- i ter-i a.

A statistical te:t for 1~ was pr-~~ en ted under the sectien doa ii ng witir

C 

pre .-t-est.  Indivi dual R 7 s are 1r ~:mnted -in Appe ndix F. As presented

then-c , Case 48A wa s the only one which i-es insig rr if icant fr-o;ni a statis-

tical point of V i E ) , . It fell be-leE. the rc rnimur n R ’ requirc;~~e~t of .322.

V In add ition to lock i ng at indivi deels , the aver aye of all individuals anP

the overall group R 2 ’ s ar - c - p re sen te d m i  Table IX.

None of the Figures in Tab le T X fa l l  below the ccc~ipeted R 2 fi gure

of .322. Thus I erson lel wi thin A[ eppea -ed to be internally consisternt

in weigh ng eval uation cr — i teri5i - Hypothesisone cannothe rejec ted. The

lower R2 for the overal l group indicates that diverse pol ic ies exist  in

how individuals ut i l ize eva luat ion cr1 ~e r ia .

Measur ing Differences in Groups

H2 : There are no differences among AE three letter
groups w ith respect  to source se lect ion dec is ions .

H3 : Then-c is no di fference in sour -ce se lect ion dcc i-
sions made by prograni n nana q c-rs and their direct
supervisors .

Chow ’s F—test we s used to test hypotheses tIVIO and three . For a

hypothesis to be rejected , F
e-
, the coii put ,d F-va l ue , imist be greater

35 
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TABLE ix
Averag e of Jfld~ V j C b O 1 S  and Ove r-a ll Group P 2 ’ s

Overall R2 - Ho Po l icy R2 - With Policy V

Group
Regress-ion .363 .451

Average of
V 1fld1V~du~l .820 .855Regress ions
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than F • the r-i-aluc fr-o ~ stati~ ti cal table - s. F Ic de ~; H E V (
~~~ by th~0.

1 eVel of s ign i f i ce ~ c c (.05), the- numerator degrees of f 1 c V H- V~~~, and the

denc. iinator dagrees of fn- :Hcrc . The results un-a sho~:n in Table X.  The

results n o u ld indicate rejection of H2 ; there ore dif - fer e nces in three

lette r groups in Rh with respect to sour ce selection . The results sup-

port 113 ; there is no diff erence in source select - ion dec: isior ls ithe by

program -ianagers and their direct supervisors . The resul ts of en add _

t ional test net related to a spec i c hyhJOth es : s are also prcsun~V e d

at the bottom of Tab le X.  A test for diffe renc e-s j r  sou r -ce selection

versus no source select - ion exp~V r ienae i-as co nducted. Then —c was a sig-

ni f icant di ffe rence in the decis ion making of those n-iiio had participated

- in sout ce select ion a n d those thu had not.

Deletion cf Cues

H~ : Source se lect ion dec is ions , in t ine aggregate ,
are highly pred ic t r bhe using only trio or- three
of the evalu at io n cr i ter ia.

V To examine this hypothesis it was decided that any cue or coninbin a-

tion of the cues , which accounted for less than ten percent of the deci-

sions , was considered to not contribute sufficiently to the rating a

proposal received. Group resul ts wil l  be presented f i rst.  Then , results

for individual s will be presented . Cues were inspected by contributi on

to relative weights . In Table XI group results a n V-e presented . in addi-

tion to these results , individua ls were also examined. For individuals

there was no consistent pattern to the cues wh ich coul d be dropped. So ,

percent ages were computed for ir id ivid u~ls. These percentages represent

the nua:bor of subj ects w hich can be represented with three cues or less.

For these subjects , the cue or com bination of cues deleted accounted

37
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TA BLL X

Results of Ch -uv~’s F S ta t is t ic  Test ing for’
Di f fer - a ces irn Group ’ s Decisio n HuJ~ ls

II:- : No Differences [m end T hrc a Letter Groups (i-fl thout 1- al icy)

05 Re-j oe L H,?

A EG/A C~/RH/AEA/ R[1. 5.15 1.52 YES
AEG/AEI-! 3.44 1.75 YES
A EG/A E~ 4.23 1.75 YES V 

V

AEG /A ER 6 ,10 1.75 YES
AEG /A EL 3.30 1.75 YES
AEW/A [R .93 1 .75 NO

A EW/AEA 3.09 1.75 YES

AEW/AEL .21 1 .75
AER//\EA 2.18 1.75 YES
AER/J~EL 1 .16 1 .75 NO ’

AEA/AEL 2.84 1.75 YES

H2 : ~o Differences Among Th n-ee Letter Groups (With Policy ) 
V

AEG /AEW /AER/AEA /AEL 3.22 1.52 YES
AEG /AEW .78 1.75 NO
AEG /AER 2.24 1.75 YES
AEG/AEA 1.52 1.75 NO
AEG /AEL 3.30 1.75 YES
AEW /AER .65 1.75 NO
AEW/AEA 1 .39 1 .15 NO
AEW /AEL 1 .23 1 .75 NO
AER /AEA 2.62 1.75 YES
AER/I\EL .26 1 .75 NO
AEA /A EL 3.37 1.75 YES
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1A13!VE X (Co nt -~iucC )

H3 : No Differences Hct -~iercn SUpoo\ V VIs0rY Leve ls

Comparison Groups 1
~ 

F 05 Reject H-~?

Superv i sors /
Program Hena qers 1 .23 2.10 NO
(Without Pol ‘icy)

Supervi sors /
Prog ram t-lenage rs .94 2.10 t-~O(Wi th Policy)

Test for’ Differences in
Source Select ion Experienc e

Source Selection !
No Source Selection 16.35 2.10 YE’~(Without Policy )

- Source Select - ion
No Source Se lect ion 3.25 2.10 YESV 

(Wi th Policy )
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TA BLE X I

Group Resul ts -Cues W hic h Can Be Dro pped

No Policy

cr,q

~~

p

Overall Group None
Supervisors None

Program Mena~ers None

AEG None

AEW None

AER None
AEA Management

AEL None

Wi th Policy

Overall Group Logistics , Manage m ent
Supervisors Logistics , Management
Program Managers Logist ics , Mar nagem ent
AEG Log istics , Management
AEW Log ist ics , Management
AER Log is t ics , Management
AEA Log ist ics , Management

AEL Logist ics , Management —
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for ten pe n-co n !, or- less of the l i d vi d e l  ‘ s decis ion . W i th  no pci icy

14 of 5!!, or 21 pe rc e n t of the subj~cts could he rep, eef r Led by three

cues or’ less.  With a policy , 36 of 58~. on- 62 pci-cent of the s ubjects

coul d he represent -c d by t b r r - ee cues or’ le ss .

So, the results relating to H~ a r e  sp l i t .  With no ~Gi iCy , i t  cannot

be said that individuals or groups c in be repre serrtcd h~ t V . or three

cues. W ith pol i cy , i ndi V - i d u a l s  and g r o up - - can be represented usi rig th ree

cues.

Abi lity to Assi mfi at.e a Pol icy

his : Program nnen- :gcrs end their direct super -visors
w ill be able to as~ inir i lctc a policy prior i t iz ing
eva l uatio rn cr’i ter ia.

Spear-ma n ’ s Rho was calculated to eva luate H5 .  The Rho value inidi-

cates 1roe~ close a group was to the policy . Degree of co nformity to the

policy was measured before and after’ a policy was given. In Table XIII

mea n values of this Rho ore presented and the results of a paired t- test

V 
- on groups . The paired t— test  indicates whether ’ or not a group changed

si gnificantly to confo r-m to the pol icy . The t -s tat is t ic  indicates a

signif icant change toward the pol icy in all groups. H5 is ~upported; V

program managers and their direc t supervisors were able to assimilate

a pol icy pr ior i t iz ing evaluati on cri teria.

Degree of Policy Assimilati on

}-I~ : Program managers and the ir inlnediate supervisors V

will ass nm il atc and apply a pol i cy to the same
degree .

H7: Three letter groups wil l  assimi late a pol i cy to
the same degree.
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Gr ur; - n ace m - - oh the Si~~en~ n Rio v a lue s  (wi Li ~Ci ‘i cL-’) ~-c pro--

SOflL~ J i a -

~~ :)1e Xli. ifl T a ble X I I I  L~u: resul ts of a t- - h-s c W  t e- 5i.

for - dil 1:- c in 0~~’h rn . cn n~ is pr ee cuted. l i e t— tn-c t indicat es

\ V i )eth~ ). e m  no! t h c n - e  is a s i ; u i f i ca nt  di f fe n- euce in ho~-; L;-~u ~nov; , s 
V

ap hl i-c ! a pel icy. The rc~aris to~ Led ce rc- c oa p nn t a d  in-~-~ ~p ’ c ~ mn R h V J

ye 1 nr~ S wi 1 h pd I ( y .

~nd H-~ c~ m e e t  be r~-j  ~ted. There is no s i- ; ra i f cant ~i f for~ .~~~~

in hoc coy of i r e groups ass mile ted t he  pol icy.  V

In addi tion to the t- Leste on’ cj r-ou; a , i ndi vi d~al ‘ 5 rd ati ye ~.ei (;n n LS

W er - t- i uspec Led for confo rnneace to t ine ia1 icy . m d i  vi duel re lat ive

wei ghts care fi rV St inspected for exact co nfor ’ rna nice to the poi icy . Then ,

v at — io ns c o n b i  ne L ions of rd a t i ve  mci ghts cc -c all oco d to sh i-I L up or

down . The to ta l effect en relat ive weights was not allo ,m-d to c-xce ed

.05. Thus , if the rela1i~’e ‘ecieh t for one cue n-co t cc .05 , t ine relat ive

wei ght for another cue or combi nat ion of cues must shift dome .05 . The

resu lts are presented in Table X IV .

The individua l resm l  ts indicate cii approxi mate ly 70 p e r c e n t d e e  cc

of confor V
VV O C O or near- com r f on” ~u ince to the pol icy .

Tes ts -for Non—Lineari ty

H8 : There is negligible differ ence iii the amount of
v ariance exp lained by linear and non-linear
models.

In Table XV , R 2 n-~ith and without inclusion of interact ion te n- m s is

presented. Increase in R2 , due to incorporati ud interact ion ten-ins , is

indicat e-cl .

Increases r hen incorporating inte n-action terms arc n’ eag c - n - at i;:st.

H8 is strongly supported . The - c  is negl ig ihl e m c i- - ea s e in the an ee n n n L

of varian :e explained by the non - l i -c e -- models.
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li NLE XII

Grout-i M cu~ r~d Pa in ed t—Tci s Lo

Mea mi — -be ~- :m — ~ti’H n Si~1n-i ’1 ica nca tPo l icy  Po l icy 
- 

0 Level R ij ec i  lb ?*

Supervisor ’s .42 .87 -3.79 .001 — l .615 NO

Prog i-am
.28 .79 —8.08 .000 — l .645 NO

AEG .23 .89 —3 .14 .013 —l .615 NO

AEW .28 .80 -4.81 .000 -1 .C-~5 NO

AER .23 .88 —4 .60 
- 

.001 -l .645 NO

AEA .38. .71 - —3 St .002 -l .615 NO

P.FVL .51 .85 -3.09 .002 -l .645 NO V

*~~: Programe r- anage n-s and their cii n IV C t  s u p c r - v i  so n -s c i i i  be able to assimilat e
a policy prior- i tizind eva l ua i ion c r i te r ia .
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TABLE X l i i

t — T ec t  ~ r Gn as; l oans  te Ideati fy Di fi i- - r e ;sas
in 1~~ili ny to Ass~n ;i1lEH e a Policy

Si g n i  fi C is e
Coi~~at ’ ’i~ o~ Grue -

~~ o Le v i - I  ~.05 Reject HG or- H-,?

Supon-v iso~-e/Proguan Vanna c rs — l .11 .272 —l .6 15 NO

AEG/ALP .86 .472 1 .729 NO V

AEG /A ER .18 .857 1.746 NO

A EG/A ET~ 1.12 .278 1.746

I4EG/AEL .43 .666 1.77 1 NO

AEW /AER - .87 .410 -1 .706 NO

AEW/ IiEA .58 .566 1.706 NO

- .56 .618 -1.714 NO
- i

- 1.10 .2L0 1.714 NO

AER /A LL .34 .74 1 1 .7 25 NO

AEA/ AEL — .93 .368 — 1.725 NO
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TABLE Xl’!

Group Con Ior sar ’ cc to r- ol -i cy

Program
/\EG AEt-J A PR A LA i~H Su~ervis orT- t!

Num ber of
Subjects 6 16 13 13 10 17 41

Exactly
Confo rming 2 8 5 4 2 7 14

Confor ming
With in -m- .05 2 4 5 4 4 6 13
Total Number
Confo rnm im~ 4 12 10 8 6 13 27

Percent
Confor n i ng 67 75 77 62 60 76 66
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TABLE X v ’

A Compari son of R~- V~~~ th J ut - ma c Lion Ten - ar id t i  t iiout

No Policy

~JV OCal l
Model Gras p AE G A [W APR ALl ALL Supe rvi ses - s ti~~ - h i ’s

Linea r- .36 3 .575 .416 .303 .47 2 .509 .439 .336

Inter-
action .364 .578 .41 9 .310 .40 1 .51 3 .445 .337

Increase .001 .003 .003 .007 .01 9 .004 .006 .001

W ith Po li cy

Linear .4 51 .536 .433 .511 .606 .561 .455 .675

Inte”-
acti n~n ~~~ .541 .439 .514 .612 .566 .460 .677

Incr’ease .003 .012 .006 .003 .006 .005 .005 .002
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In Chapter IV , Ss:onary , Conci usiors , 3nd Rccunn:~e~dat :oni s , ore pn-~ -

sented . The aim of this chapter is to discuss how AE per~- c n ir ~~l rated

proposals a n d  exa~i nrc any n n i ~osual resul ts which occurred.
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CHAP FER IV

su:-Y-1/~ Y , C(d~sLUS J OtI S , RI C( -i:i! l d J A T J  UNS

[his thesis n - e s conc :cr - n id \-: it l exzu .dn ing  ho- pn - uq ra a s iena O en ~s e n d

supe rv i so r s  m ake s Our  cc selec t ire decisions . A spa ci li e or~ani ze Li e - n 
V

wi th Aeron autical Systea~s Di visi on . the  Depu ty  for  1,en- - o - na ut i ca l  Equip-

meri t (AL) n-ia s tire focus of this s o ns-r e selc-ct :on 1 n e e t i gat ion . Becaus e

of time 1 imi tat ions , oniy AE could be adnni ni stared t ine cxe- rci so .

Five eval nation cr i ter ia were j d~~i1 f ic d : technical , ope ra t io na l 
V

log istics , man egenei rt , and cost. Two levels rose p r o v i d e d  for - ead i  of

these cues: adequate or’ exce l lent. Progn-am r rm a neg e n-s air d su per\- iso n s

were then asked to rate /eva luate seve n-al proposa ls , one set of prop osa ls V

w hen no guidance on the relat ive importance of the criteria n-.’os provided

and another set n-~ith guidance .

The resul ts of the exercise were cri t ically examined. An a lysis and

resul ts app l icable to sever a l speci f ic  hypotheses were presented . V

Consi ster mcy in rating proposals ansonij i rrd i ~‘idva ls and among sub-groups

was exa mnr ’ir icd. Demographic groups were then compared for’ differences in

how they ra ted p -oposals. Predictability of proposal ratings was consi-

dered; i.e., strengths of speci f ic  evaluat ion criteria in explaining the

decision model . Pr-ogranii managers , superviso rs , and three letter - groups

were considered for- pol i cy assimilation; i. e. ,  how well they were able

to follow guidance on relative importance of evaluation criteria. Last ,

a non—linear mod e-i was constructed ar id co nmp a rcd to the standan-d linear

model which was used .
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Corrci LI 0fl5

Tine r-e su l ts cs -re ext d aly inte r- c-sLu ng . In 11951 cases tha hypo-

theses were s-Ln -ornql y su~:par~e I or rejected . As iii past researc h efforts ,

not oil of the cues ~- - -an -e n o e ~sary to adequate ly n s d e l a decisio n . Thus ,

peop lL’ do not a l n- -ays use o i l  the infonoation avai l a ble to ti me in makin g

a decision.

[vol nation cr i ter is rare consistently weighed by all hut one i di

vidual and all but one gn-oup, as indicated by R~~s. V The l owe-n’ values

of group R 21 s i n cti cate that individuals have di f fering policies . The V

exercise al im- .- c - d each individua l maximn urn fr ’eedormr of choice and anonymity .

There were differences in how three letter- groups ra ted pr oposals.

This is not surprising be-cause eac h three lette r- group has a di f fer -cut

function and per-forms di fferent types of procurement. AE is very dive r- -se

and interests within it vary widely. AEG and AEA perform si milar- types
V of source selections as do AER , AEW , and AEL. The resul ts showed that

V 

AEG and AEA r ated proposals sinmilarly but different -from the similar

rating policies of AER , AEW , and AEL .

Hypothesis four results are interesting . Decisions nca -e predictable

with three criteri a wh en individuals were given a policy . However ’ ,

decisions were riot predictable when no policy was given. A possible

explanati on for th is is that eva luation criteria are always priori t ized

in an RFP. Perhaps the sub jects were more conrfortable when given a

pol icy .

All groups exami ned significantly shifted toward the policy . How-

ever , there was not a statisticall y si gnificant difference in the degree

to whic h they incorporated the pol icy . This sod s unusual . One would

- V - V - - V ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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expect groups to Ly e  di fLn -an nco c in o bi l  ity to i er fo n- n a task; i .e.

incorporati ng a po l icy . Yet no si e - ni f ica m ;t  differenc es n- re uncovered .

A pe ’- si b l e exp ianat ice is tha t they a l l  d d well in accomplishing a

not too dj f i i c ~ lt Lee k.

The nor -ii n - r n- raecL-i oiler- -ed lit Ll e inap ruvc nen t in R2 . So , the

1 incsr model is an adeq uate iris t i-u n- nt to m m d ci this source selection

dec is ic i .  The s inr-pl icity of t ie  1 incc i r model is n-that inmakes it so

appa l i ag. This thesis , as ha ve m any others , shows the ii nean- model

to be quite strong.

The results st no-eed that diff er -once s inn  how three letter’ gro i ns

within AE rate propos als exist even with a priorit ized l ist ing of evalua-

tion crite i--ia . I- iamta ~- enient w ithin AS mi ght desire to have three letter V

groups rake \V ’ cn ’ -y simi lar decisions . The fact that differences exist

implies ti-rat a proposal may r-eceive different rat i ngs in different

thr’ee letter groups . This di fference in ratings could poss ibly cause

problenmns . To combat this , Lessons Learned bn- iefings an-c conducted to

identify and document past mistakes . The hope is to prevent future

erro rs in jud qnn nent.

The resul t of no differ ence , in the degree to which supervisors and

program managers assimilate a pol icy , is interesting. It is interesting

because the indicatio n is that supervisors do not do a better’ j ob than

program managers in assimilating a pol icy . Supervisor -s and program

managers m ay he doing an excellent job of comnnuni catin~ with each other.

Th us , they do not differ in hon-i they rate pr’oposals .
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Rec i rr - a n nda t i ces

Marry other  orqani zationis in n the Air Force and [V~~~~~ par t ic ipate  in

source selectio n -n . It wa ul d he icteresti m V ~ to ox -mim i no Ilore of t u r n .  Wit h

slight nnodif i c3tieus t h a  research exercise ~n this thesis could be used

to do this. The oxe n-cisc is si m ple a n d  easy to co; npic- tu .

In future d i stn’i buti ens of the  exercise , inn-c derrnog raphi o quc-stior s

should be added. This n-toni d possibly one hie exp lon ti on of thi rigs such

as dif f en-om nces in three let Le r- qroups . Ques ti ens about trot-i muany years

F of experience and nni ii tary versus civil ian un ~ht be added . An addi ti onal

question could be: Please state the typ ical size of source select ions

you are familiar with.
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APPE NDIX A H

SOURCE S[ L[CTT ON ACT lOWS WITH AN [VA ~V UA 1 IOU COM~11TLE
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1. Requi n V r ; n ,~rrt Identif i 1d

V 2. Net-i St an - t  Revie ’.-~
3. SSA arid SS Clna i r ain Identi lied

V 4. Lessons Lea rned Fleeting

5. Business Strc k riy f leetin g

6. Initial Progranir Revi w

7. Sou r-ce-s Sought - CBD

8. Prepare Program Docu mentation/ kr a-pare Executive Summary D&F

9. SS Pla rn Pr’epan’ati on/Coordi nati on/Approval V

10. REP Prepar ation (including model c o n t r a c t )

11 . REP Coordin-ation/1-lurder Board/App roval/Issued

12. Sd ection , Idcnt i f icatio rn , Not i ficatio n SSEC t-~e;nbers

1,3 . Pro; :: 1~C Eval inati on Storrd m rds/Cri tori a

14. Pre— Eval uati on Moe-ti ngs and Instructions

15. Bidder- s Briefing

16. Letters of Intent

17. Aud it Request Prepared

18. Pre-Award Survey Request Prepared

19 . EEO Request Prepared

20. Pn’icing Coordination

21. Administr at ion Established

22 . SS Facil i t ies Planned

23. Receive/Screen Proposals

24. E valuat ions

25. Audit / PAS/ EEO Requests Sent
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2u. CI / PN/ 1111 Transmi t Lr 1 11 ow

27. Pr’cpcroti a -n of [value 1 ion  Repor t

28. Fac t  Finding Di~ c uss io r ; s  (Tcc hn c m l

29. Re-vise l- :odc rl C - nitr ’oc t~
30. Pr’el m im ic ry [in-i CCI  rig to SSA

31 . Cl /DR/MN Flow Lunrp l etc

32. Technical Evalum t i  err Com pl ete

33. Ne-go Li ati en of Techni cal , F- 1anac~e; neni , T t C

34. Cost D iscussions

35. F-lode-i Coctre ncts Completed

36. Preliminary Re-v i e:!

37. BA FO Req n:est Issu c- d

38. BAFO Received , Ann alyz ed / S n mn ; im rize d

39. Summary Report Prepared

40. PAR Prepared

41. Final Review

42. F i n a l  Briefing to SSA

43. Decision Documents

44. Loser Letters/Contract Award

45. Debriefings

46. Lessons Ledrned

I
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W i  0~ No sna - t ed Pa -i icy

Proposal Orthogona l
Rat l ira s Vectors

1 A A A [ A  0 0 0 1 0
2 E A A E L  1 0 0 1 1
3 E E E E E  1 1 1 1 1
4 A E A / ~ A 0 1 0 0 0

5 A A [ [A  0 0 1 1 0

6 A E [ A A  0 1 1 0 0
7 A E E E A  0 1 1 1 0
8 E A E E E  1 0 1 1 1
9 E E E A E 1 1 1 0 1

10 E A E A E  1 0 1 0 1
11 E E A E E  1 1 0 1 1

12 E A A A E  1 0 0 0 1
13 A E A E A  0 1 0 1 0

14 A A E A A  0 0 1 0 0
1 5 A A A A A  0 0 0 0 0
16 E F A A E 1 1 0 0 1
17 A A E E F 0 0 1 1 1
18 E 1. E F Tn- 1 0 1 1 0
19 [ A N A l -  1 0 1 0 0

V 20 E E A /~ A 1 1 0 0 0

21 A E E E [  0 1 1 1 1

22 [ E E A A  1 1 1 0 0

— 23 E E E E A  1 1 1 1 0

24 A E E A E  0 1 1 0 1
25 A [ / n -- i E  0 1 0 0 1

26 A A A A [  0 0 0 0 1

27 E E i ~~E A  1 1 0 1 0

28 A [ A E E  0 1 0 1 1

29 E A A E A  1 0 0 1 0

30 A A A E E  0 0 0 1 1
31 E A A A A  1 0 0 0 0

32 A 1- E A E 0 0 1 0 1

- _ - - - -_ ~~~~~~~~~~~~~~~-~~~~~~~~~~~~~-
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Wi th a Si n - ta - d Pol icy

Proposa l Or 1:! s - n - mn- r -
~a 1

N i n a - n --a - Ra t i npa - V ectors

A E E [ A  0 1 1 1 0
2 A E A E A  0 1 0 1 0
3 A A [ A A  0 0 1 0 0
4 E E E A E  1 1 1 0 1
5 E A L A E  1 0 1 0 1
6 E [ A A E  1 1 0 0 1
7 A 1 \ J \ E J \  0 0 0 1 0
8 A A A A A  0 0 0 0 0
9 A E E A A  0 1 1 0 0

10 E A A [ E 1 0 0 1 0
11 A A E E A  

V 0 0 1 1 0
12 E E  A F F 1 1 0 1 1
13 A E A A I a -  0 1 0 0 0
14 E A E [ E  1 0 1 1 1
15 E A A A E  1 0 0 0 1
16 E E E E E  1 1 1 1 1

17 C A A A A 1 0 0 0 0
18 F A E A 1 1 0 1 0 0
10 [ 1 A E E i ~ 1 0 1 1 0

20 /~ E A E E  0 1 0 1 1
21 [ [ P a l ,  1 1 0 1 0
22 E F E F A  1 1 1 1 0
23 A A E / - . [  0 0 1 0 1
24 A E E [ [  0 1 1 1 1
26 A / \ A /\ E 0 0 0 0 1
26 A A A E [  0 0 0 1 1
27 E A A I I .  1 0 0 1 0
20 A A [ E L  0 0 1 1 1

29 A F A A E  0 1 0 0 1
30 E [ A A A  1 1 0 0 0
31 [ L a - E A T ,  1 1 1 0 0
32 A [ E m n - F 0 1 1 0 1
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I r

The F-test value s used to co:~~i~re regress i~in ~~~ 1 ~ ~~rr cal culate~
using the follo ;iing for nula :

p
[sS0 — 

~~ 
SSe •] / [ ( P_ l ) ( I

~
+l)]

F = _ _ _ _

0 P
C ~ 

SS~..1/ [n-~ ( k+ l ) ]
~j =l ~J

where

SSe the residual sum of squares derived by regressing
all compared groups of dec~sions together

SSe . = the residua l sum of squares for the j th group of
eval uati ons

p = the number of groups being compared

k = the num5er of cues

n the total number o decisions in all groups being
compared

The null hypothesis is:

H : Bi = B2 = . . . = B , where B. = B
0 — — 0

B1

8k

The alternate hypothesis is:

Ha: 8~ ~ ~~ for at least one i ,j pair.

The null hypothesis is rejected if

F0 > Fa~ 
[(p—l )(k~l)], [ri—p(k+l)

where a .05 for all comparisons in this study .
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APPENDIX F

IND IVI D UAL RELATIVE WE i G H TS AN D P.’

In this 1\pp~ndix the individual relative we ights and R 2 ’ s are

l isted. On the case nwnbers , A is for the second part of the exercise

(no stated policy in relation to the evaluation criter ia), t’shile B is

for the third part of the exercise (with a stated policy j r relation to

the evaluation criteria) .
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Rd aL ive l~ i gh ts for Cues

Case

~~~~~ 
Technic al Opei’~tio~~l Lo ist ic:~ T~ana~~;~~nt Cost R2

lA .330 .179 .154 .05 .132 .895
lB .333 .333 .333 .000 .000 1.000
2A .061 .409 .119 .002 .409 .49 7
213 .272 .345 .038 .000 .345 .773
3A .200 .200 .200 .200 .200 .995
3B .200 .200 .200 .200 .200 .995
4A .025 .099 .069 .796 .11 1 .51 i
4B .558 .037 .022 .383 .000 .789
5A .200 .200 .200 .200 .200 1 .000
5B .301 .301 .048 .048 .301 .912
6A .200 .200 .200 .200 .200 1 .000
6B .408 .283 .181 .102 .025 .929
7A .018 .008 .294 .018 .661 .833
7B .350 .197 .022 .022 .410 .831
8A .059 .470 .416 .015 .041 .879
8B .224 .439 .129 .018 .190 .861
9A .160 .360 .160 .160 .160 .568
9B .160 .360 .160 .160 .160 .568

1OA .152 .422 .207 .068 .152 .780
lOB .288 .648 .026 .012 .026 .116
h A  .402 .402 .114 .041 .041 .888
1113 .365 .365 .096 .096 .078 .827
12A .413 .096 .096 .093 .300 .780
12B .366 .435 .003 .003 .193 .836
13A .097 .181 .136 .354 .232 .916
13B .200 .201) .200 .200 .200 1.000
14A .437 .241 .055 .102 .164 .738
14B .4 38 .401 .053 .007 .100 .899
15A .200 .200 .200 .200 .200 1 .000
15B .339 .461 .085 .000 .115 .916
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Case
Number Technical Opei~at iona 1 Logistics t~’ an~ :.~i .m1: Co~;t R2

h6A .374 .517 .032 .332 .105 .7 10
16B .315 .540 .025 .010 .110 .912
17A .000 .685 .304 .008 .002 .845
1713 .227 .51 2 .101 .002 .158 .685
18A .000 .015 .026 .944 .015 .778
18B .301 .450 .182 .033 .033 .906
19A .382 .165 .000 .382 .070 .397
1913 .459 .24 7 .001 .001 .294 .879
201\ .210 .036 .093 .286 .374 .844
20B .203 .106 .141 .013 .238 .824
2 1A .259 .353 .065 .065 .259 .808
2113 .173 .629 .013 .013 .173 .844
22A .21 5 .176 .14 1 .059 .4 10 .856
22 13 .181 .407 .229 .045 .138 .727
23A .335 .067 .032 .020 .546 .867
23B .329 .404 .006 .000 .261 .912
24A .432 .185 .087 .148 .148 .858
24B .317 .317 .073 .021 .272 .349
25A .257 .348 .158 .137 .099 .972
25B .318 .31 8 .121 .105 .138 .977
26A .218 . 173 .218 .173 .2 18 .937
26B .325 .138 .006 .01 5 .516 .894
27A .041 .018 .005 .649 .288 .77 1
27 13 .249 .520 .003 .077 .151 .768
28A .093 .658 .208 .000 .041 .840
2813 .231 .453 .009 .009 .29 7 .456
29A .220 .170 .194 .220 .194 .985
29B .169 .470 .052 .008 .301 .684
30A .28 1 .281 .146 .070 .222 .925
30B .244 .549 .077 .01 5 .115 .919
31A .326 .281 .060 . 166 .166 .845
3113 .347 .347 .003 .000 .303 .915
32A .56 7 .225 .019 .094 .094 .878
3213 .291 .406 .087 .022 .195 .948
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Case
Number I1!lls~l ~Jx?ra t iona 1 Log ist ics M~n~~* it  Cost h 

-

33A .251 .251 .123 .123 .251 .959
33B .250 .490 .090 .010 .160 .962
34A .295 .244 .156 .061 .244 .827
34B .214 .433 .134 .048 . 172 .885
35A .147 .376 .094 .238 .094 .833
3513 .302 .428 .055 .017 .198 .900
36A .099 .099 .537 .206 .060 .790
3613 .693 .102 .066 .037 .102 .762
37A .142 .033 .053 .705 .065 .887
3713 .248 .199 .044 .333 .176 .7E~
38A .122 .151 .255 .2 1 7 .255 .81 3
3813 .159 .159 .185 .311 .185 .930
39A .231 .180 .180 .231 .180 .980
3913 .187 .494 .105 .026 .187 .8C4
40A .093 .093 .060 .302 .451 .322
40 13 .321 .570 .023 .036 .051 .7 11
41A .713 .070 .070 .011 .136 .882
4 1B .345 .41 7 .014 .003 .22 1 .824
42A .460 .079 .062 .200 .200 .852
42 13 .303 .400 .034 .004 .260 .906
43A .415 .157 .120 .061 .246 .822
43B .205 .589 .031 .003 .171 .882
44A .200 .200 .200 .200 .200 1 .000
44 13 .225 .426 .173 .088 .088 .780
45A .088 .477 .119 .119 .197 .873
45B .315 .485 .01 3 .041 .146 .921
46A .281 .281 .281 .079 .079 .900
468 .321 .321 .018 .018 .321 .923
47A .379 .333 .120 .095 .073 .983
4713 .216 .533 .083 .049 .110 .965
48A .742 .061 .000 .136 .061 .280
488 .444 .277 .060 .011 .208 .674
49A .178 .274 .240 .034 .274 .831
49 13 .342 .4 18 .024 .004 .21 3 .838
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Case

~~~~~ 
hnical Oj~~rationa l ~is t ic s  ~ der t .C 1

50A .490 .107 .035 .054 .314 .871
5013 .307 .37 1 .077 .049 .196 .937
51A .224 .370 .018 .224 .164 .553
5113 .181 .636 .011 .071 .102 .870
52A .2 12 .492 .21 2 .048 .099 .821
5213 .340 .340 .085 .0 12 .224 .947
53A .200 .200 .200 .200 .200 1.000
5313 .326 .455 .007 .024 .187 .851
54A .105 .160 .131 .498 .105 .968
54B .293 .463 .068 .015 .161 .978
55A .300 .097 .063 .300 .239 .893

558 .298 .265 .070 .070 .298 .847
56A .187 .332 .332 .002 .147 .624
56B .468 .208 .081 .007 .235 .89 7
571k . 122 .186 .186 .152 .354 .757
57B .209 .312 .134 .0 15 .269 .883
581k .205 .205 .164 .127 .300 .869
588 .277 .316 .145 .050 .206 .877
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VI TA

Captain Jo~in N. N i ll ic ~an was hc rn in Oak Ridge , Tennessee , on January 4,

1948. He grade~ted frc-i 5~rd i a Hi gh School in 1966 at 11 buq uel- qlIe , Net-t

1~ xico . He entc-rci the U~ivers i ty of Nay: ftxico in 1956 and graduated in

1971 . Whi le at the Un i’:~rsity , he majored in ma thcmatic~. and minored in
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Captain i~ill iga n entered the Uni ted Sta tes Air Force in June , 1971 , after

being coi~~issioueJ through the Reserve Officer Training Corps program. His
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