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ABSTERACT

;urgose cf this thesis is to deveiop manpower selecn
t108  acdels 0 ia;rove the Javy's system of  assigning

¢ =ae Signalman (SM) and Radioman (RY) ratizgs
ar zultivariate acdels using "success" and "rfailure" as

v

ariatktles were developed. The criterion was

3]

ised ci: aontis' -of total active federal rilitacy

3]

service (IAFdS1), achieved Z-4 (ACHVDE4) and recomazended o

-

ce-enlistaent L-L:SF’UP). Predictor va:iables éere leriveil

e

[y
ir

Zroa gersonal - tisgrazhical and apt;t4ae aata -avaiiatcle
enlistaent. ; '

v' Cf tie zocels developed, ore was designed for-a"?lica-
tion tc the entire Signalman ratiLg, another for tne entire

o]

gadicrar ratinj. The third model is for apgllcatLCJ tc tne
Woite zale sejaen: ol the Signalman ratinj; the fourth, to
the white rale segment of the Radioman rating.

Additionally, the study hignlights the link with curzeat
selecticr zrocedures and characteristics and tneir possiile
eifect =r manpower acieiing. - '

The coacrt ased in the study encered the davy in 197,
1977 aznd 1¢73. Xesults and recommenﬂations for future

research are alsc preseated. :
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I. INIKOLUCIION

Ir 197¢ it was estizated taat ninety-one percent of
silitarcy ':ecruits #culd oktain traininjy ia taeir cecuza-
tional suhééeciaities fesulting iz 89,000 3an-years oi
trainees! time and ccst about two billioa. dolliars [Béf. 1]
Cue tc tkis high traininj cost, nangower planners i3 1S70°
anl cpow ip 1984 ave sougat  to identify "successiul"
;erscnnél for tecarical schocls by using pecsonal erntrr
cnaracteristics.  Tte VYavy nas sp<ciiically followed tiis
zan cwer gciicy
.

traine€es nas amet traizing needs, it has not teen successiul

dut aditacuga its aetaod of seleczin:

in'p:edicting actual zilitary job perforamarnce [Ref. 2]. ke
desire tc. predict jct 'performance has evoived due tc the
need tc set enlistaent standards at appropriate lavels, tae
trend to app;ly "systezs analysis" to all manpower levels in
the ftrm of modeling, the realization that potential cias
can e€xist in selecticn tests, and the need to validate these
tests with elements that reflect job benavior [Ref. 3]. Iz
entry level characteristics can be linked' to specific Havy
ratings, - tren, thecretically, thée individual «ill €RZor
greater success during his military enlistment'and the Navy
*will Ekepefit in enhé:ced'readiness by having perscnrel mcre
aécurately assignéd tc joo ratingse. A

In keeping witia the aforementioned theory, = the purpcse
'0f this thesis is to lcok"atidata available oh two comEuDi- -
'cat;ons' ratings, Signalman (S4) and -;adibman (RY) , to
-develcp-‘énd coampare 'or © coantrast ' models which isclate
’ prgdictors'cf'job pezfo?mance in these ratings. The models
will herdeveloped,tﬁiéughﬂthe use of statistical regression
and discriminant analysis on data collected Ltoth before and
durin¢ the enlistment. The development of better selection




TOzedures 'IoC taesSe ZALILSE L3 O vailde TO ThaE Navy Iecal

S

5S save Dbeer sudject to nija attraitiorn rates for
ta2 Zirst terz. According to a 126l attrition severity index
Gevelczed ir a Naval Fostjradugte Scaooli tnesis, Sits ani

sd4's are ranked at 79 and 81, resgectively, oa a scalé where
1 Cepresents the least severe attrition rate and 35 tae zc
severe. Wnile attrition may resuit as auch ZIrom events
cccurring arter enlistaent as Iroa factors wexistiny fezcre
enlistrent, it'is usefuli tc  cecntrol tae liatter 1L fpcssiile
[Ref. 4], The 1odels adeveloged oy tais znalj sis iy reveal
that additicnal perscra: Variablgs exist waich are statisti-
cally scund zredictors of successiul Zuture periorzacce; 4if
so, the Navy aigat add tris izforoactioL to tihe fody oI
knowledge it uses in dete:mining selectioq grocedures.
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II. IdE NAVY SELECIICN PROCESS Z0DAY

A. FPERSEECTIVES ON THE VAVY SELECTIC" PROCESS AND DaTA.

ANALYSIS

In approaching tle issue of enlistament stapdards Zcr tus
selectior or tke Sigralman angd Eadioman~ratings, the authors
realized that analyéis of orservations of Bembers.ci tae
ratings couid oaly - ke useiul ix thevcnttext 9L tae ZILCCEsS
cf selecticn itself. If one accepts that the purgcse ci the
data apalysis is to attenpt to create aodels which zar yield
a better selecticn rate oI successful individuals, then i*
is important to knu« Dot only how the models zay £it into
the selection process, buf also what other factors are
arfectiag selection tcday. . Tae necessity to éut the rela-
tionshiy Letween tiae 'selection process amnd data anélysis
into rperspective resulted in a study orf the selectiom liter-
ature tc¢ gain information on the selection process. ' It
tecame quickly apparent that the information was 1nct to be
gléaned from the liiérature. " Previous ¥PS theses, waica
Will ke sammarized iz Caapter IV, provided auch detaiisl
informaticz o4 the "eXecution of a. daza analysis of tie
nature irntezded but littie rackground on bhew the resuits
'would reéally fit intc the actuai selection process. t was
detersined that - an | assessment  of curtent . selection
Frocesses, at the recruiter and cléssifiet levels, should :e
done so that the authors énd'the’reader' could approach the
data analysis from an enlightened éiewpoint,' To this erd,
the remainder oZ this’chapter Fres. ats the éelection prccess
today ard highlighﬁs the role of individuais as vell as
information in selection.
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E. IEZ SELECTICN PRCCESS AT THE LOCAL LIVEL
Screeniry to see that individials aeet eniistzert stan-
tegins at the lccal level wsiti an interview ¢y tae

a r
Iecrgiter. AL indiviiual may be das,uaiified 1f trne irncec-

view reveals that ke has shortcoamings in any of the

follcuing areas: character, healta,- age, law involivenment,
iegal degendent iipits, education levei, Dnarcotics involve-
zent, guardiaan ccnsent, or  previous  enlistmeit.

Lisjualiifyizng sbortccaiays might” iacluﬁe; for exarzie,
2aV1iLg teen convicted of a felcny Or.a0re.thau three ni;de-
leancrs, bhaving used kard druys, ‘of~having an urnaccegtarie
listient code basei on ;rici Qiiitar; service. = It i3
sonetimes ;9Ssible to, get a ‘waiver for certai:z
dis uallflebs. This interview is known as a "blueprint."'
If tie "blue;riﬁt" 'shoss taa® the individual is a
rotarntially acceptable recruit, ae ié‘given a gractice tes
coasisting of samples cf guestiahs}frbm eacn test 1in ;ne
ASVAB tattery. Based on this saample, the recruiter ccoputes
a preliminary AFQT fpercentile score waica .is exzected to
correspond closely with what the person . will score if ke is
allowed tq take the cfficial AsSVAB. The AFCT is coaputed ty

(L

"adding the zcores on selected gportiuns of tie ASVAS tattery;

to deternine a riw score waich is cﬁnyétted to the  AFQT
perce'tlxe SCOLQa - ' ' - ' .

+ . Ikis yrellmlnary AIQT score is used wita age and educa-
tion infcrmation 'to determine a prellmlnarj SCEEEN =c0Le;
SCREEN stands for "auccess Cnances for Recruits nnterlng tne
Navy" .and progects. the .possitility of succeediryg in the
fleét'during the first year of enllstment. ~‘Examination oi
the SCREEN Table I {Eef..SJ‘ vill help the reader understand
the ftllcwing example. A n1neteen~yeaz‘qld with an AFCT of

60 would score 88 SCREEN points if he had a highk schcol
diploma, 80 if he held a GED certificate, and 73 if he had

no degree.

te
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TABLE I
SGCCESS CHANCES FOR RECHEUITS ENTEZRING THE LaTY

{SCREEN)

EDUCATION LEZVZL
AFCZ SCCEE AGZE EIGH SCHOCL GED/CPI/ NEITHEE
cIPLO¥A 4042 STUDY
GRADUA TL* | COUXSE™
c€s-10¢ 17-15 93 83 717
20+ 990 52 - Ta
il ‘ !
67-94 17-19 91 83 71&
20+ 63 79 IA!
38-0¢€ 17-15 &3 | 82 753 )
—-—=-——=-= Mi312Ul
20+ 84 { 75 67 SCREEN
- Eligi-
19-37 l1 17-19 83 75 68 bility
' 20+ - 78 70 82
4 .
17-18 17-19 - 75 68 62
20+ 69 i 61 56
!

*As defined in paragrapa 1-I-7a.

All these are abtove the minipum SCRZZN eligivilitT s¢ the

recruirer wculd consider this person a potential recruit.

If this same person were to apply arfter he reached his ‘twen-

tietn tirthday, ther his scores on SCREEZN would be 84, 75,

and 67 respectively, assuming his AFQT, had not changed.

- Since 67 is below mipimum eligibility, if this person had no

official ASVAB (hoping he would do better than on the frac- -

. study guides available,

degree¢, he would nct ggalify

The rec-uiter would

‘the Navy.
have to decide whether to give hig the

for entrance into

tice test and thus raise his AFQT),
he study £cr the

whether to suggest that
ASVAE using oue of the many commercial
or whether to tell .the individual

that he is mot an acceptable applicant. It should ke noted

13
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nere that tie ccapopents o SCEIZN sScOorfes Cilfeéntly Lo uss

(3

are nct tie saae€ as tue colpcnents’ Lor the oCEE

ZN scores
found in the datad Lase on wnlcn tae anaiysis in tads ‘thesis
‘sas teen conducted. Earlier SCAZIN scores incluced aarizal

status and zumbers of dependents as predictors.

Z€Iscrs with accegtasle preliminary SCEZEN scorses are
Given tae offical ASVAB test, versions 8,9, aad 10 ¢f which
are cyr:enf;y adzinistered. They coasist oI the fcllcwing
tests and range of sccres: '
38~ General Science: 22-€7 .- -

Af~ Aritimetic Reasoning:28-67

a8~ Word Khowledge:20—62.

FC—- Faragraph Compre hersioL:25-o3

NC- Numerical C;erations:20—63

CS- Coding Speed:24-75

AS- Auto aad Skop Informétionzzu—és

PK- Math Xaowledge:3Z-71

MC- Mechanical Comprehension:26-67

EI- Electronies Information:26-67

VE- Combinaticn WK and BC:20-63
Ansver sheets are scored at H1¢1ta21 Entrance PrLCCESSing

b
Staticns (ME®S) and scores for ASVAB test;‘d& PC AR, and NO

3

are seat tack to recruiters who taen use the formula "WX +
EC + AR +1/2 NO" to ccmpute raw scores. The raw sccres are
translated into official AFQT percentiles apnd used to deter-
zine official SCREEN scores. The AFQ” is also used to

~ classify persons intc pental grou,s as follpws:

AFCT 93- =100 = Category I
AFCT 65-92 = Category II
AFCT usaeuv Category III-A-
AFQT 31-48 Category III-2
. AFCT 24-30 = Category IV-a
'Nc category IV-E or V individuals are| currently teing

accepted into Navy active duty prdgrams,’» . Individuals who

4
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3ily Test entrince CeE,UilEDELlS ale SS5T TO . TLe Navy

iszrict acadguarters ZLor »IOCessiL; anl
[Ref. 6]

C.' TEE SELZCTION PRCCESS WITHIN HIGH SCHOOLS

AT Jersicn 5 is -admipistered 1o aizh scaoccis  to

v
stulents wac lesire tc take it. It is an older Zforrm cf the

ASVAE wiaich 1is now administered only in niga schools-ltu:
whick is still consicered a valid predictar of Navy schcol
rerfcerzance desgite risnorming Frooleas associated with it.
ASVaA3 Siéonsists of the following tests and razxge of sccres:

GIi- Seneral ' Infcrmation:20-o0d

30- Nugmericad Ogerai;ons;ZJ-éQ

AD- Attenticn tc'Detail:20-80

WK~ Word Kncwledje:23- €4

AR- Aritapetic Eeasoning;23-65

Sp- Srace Perception:20-66

*K~ Math Xnowledge:26-67

EI- Electronics Informaticn:20-68

¥C~ Mechanical Ccmprehension:?5—71

GS- General Scierce:24-70

£I- Shop Iniormation:20-6%5

AI- Automotive Information:26-67

Apswer sheets <Zcr ASVAB 5 are aiso scored at MZIPS and

rec;uiters‘add the. WX, AR, and SP'sqofes to get a raw' score .
waich is'éqnverted tc AFQT percent and uSediin'deteruining
an official SCREEZN :zcore.  ‘Individuals are notified that
they can gualify for the military, and if they are inter-

‘ested, they are "blueprinted" as described earlier. ‘High
.. school students whc meet enlistmert standards = are also

ppqceséed and classified at the district level.  ASVAB 5 is
of interest primarily because the testing scores in the data
tase cn which the analysis for this thesis was rcnducted
vere geneérated from ASVABs 5, 6 and 7-(Ref. 7]
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. TEZ SELECTION PRCCESS AT T8E CISTRICT LZIVEL

'
'

Individuals who tave LJeen selected for eniistrexnt

Lto

B8

the Navy triag tteir applicatior foras to the Navy
zecruiting District oifices. Iaey are jiverL cozplete physi-
cals and garticipate in various srocessing activities.
Finally, classifiers interview them and select them to eater

a ¥Yavy ratinge
The Navy classifjer uses a ob amatrix 'which‘ind;cates
specific reguirements for each rating in the Navy. He also
pfiicaticn fora which each individual bsas fiilei
f which includes a statement.rejarding inéividuai
ossession is tae full catter; ol

ASVA3 scores which Le uses to deteraize tae ratirngs ~ror

. waich each iadividual can jualify.

EIics to the'adtual interview wWith the énlistee, the
ciassifier stuadies this isnforaatuion. .He <checks to sea
wiether or pot the irndividual's scores gualify hiz fer tae:
job in wkich he has indicated an interés;. '

. 1f the individual is willing to accept a six year active
duty obligatioa, he zay qualify for RY in the Advanced
Téchnical Field aad receive sipecial tréining. Cutoff scores
for tais prcgram are the same for ail versions of tre ASVa5:
WK#NC#AD =149 and JK+EI+GS =156 +AR, TOTAL=218. |
o Ihe classifier aiso uses bLis re-interview assessment
tine to'stuéy'va,daily availabilit; report which shcws. jobs .
which . must be filled iumediately and projects future
:equirements.» It is bhis job to matca the applicént's

‘ability and prefexences with the current needs of the Navy.

Cnce be has assessed tov the curreat regquirements may match
the particular applicant, he meets wita the individual. Iz
the individual’is interested in leaving for bodtvcaup inge-
diately, hé may be slated to £ill one of the top rricrity

slots on the daily availablility report. If the classifier
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fgels 1t is osecessary, e Zii.3 Ot & cCo ter card indi-
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and places it izto a ceapuater ;ro;rannéd te cptizally za

“ne Yavy's needs with thie individual.  The prograz covers

W

taree zcnth pericd and indicates scaool_opénin;s acd Navy
needs for *ihat tineframe. It 2a; be pzogtammé& for Zuctrer
projecticrs iz taree zcnth iscrements. >If the7ixdividual is
irterested in eaterirg tae Navy immediately, he pust bLe
slated intc a current openiny unless a later opering 1is

ttirps encuga to nake aia delay ais entry. I he desizes
to wait, te zay oR siated into cre of tag opeaings 1adicated
© by tbe ccaputer. The classifier aust be versatile erouga to
assess tlhe apriicaat's potentiélivalue to the Navy and ratch
it to ail the factors affecting tae situagion. An individu-
al's cliassiiication de;ehds very such on: how tae classifier
asscsses the situaticn and on what ae chooses to cEfer to
the aggiicant. There is, thereiore, —a@_elenent'of chazce
which may flay a iarge part in the maﬁéhing of persons to
jobs. * A rerson aay want to become a'signglman, for exarnple,
tut if there are no crenings whep ae is classified, ke will
'bave t¢ chocse one of the availabie aiternztive maticgs for
wnick bis total score of 104 gualifies him. He may taus
f;aa bioselrf a1 Disbursang Clerk iastead o: a Slanalaan. It
is the jct ¢f the classifier to match a- gerson to what he,
the clacsifier, thirks is a good available joL and to
convince the applxcant that it wiil be a good Joh for hinm to

accept. It is important to empnasize that the clasazfzer is.

priharilj ccacerned with aneeting tie pneeds of tae Navy and
that Le gust claSsify a larje crcumber of pcople daily; ‘this
frocess of matching applicants wita jobs is thus éﬁten
acconplished more guickly than the applicant mijnt prefer;
Cnce an agreedent has been reached between applicanot and
classifier, a ccnttact'is prefpared which gudzantees him the
school that has Leen agreed upon. Cui:ently, almcst

17
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€ver;ycoe <nteriny the Navry i1s skated Lor scacel ratiher toan

"put into a geheral rating for on the joo training. If a
t

ersor fails the sciaccl, o2e is tien reassigned tc a gereral
F g 9

rating acceording to the needs 0 tae Navy. [Ref. 3]

1. Signalaan Rating

ince this thesis is <focussed on the SM and &1

tn

ratings, tae followirg cutoff information is of use:

Using ASVAB £ a comkination of #K and AR scores
€juallirg 104 will cualify ar ‘-imdividuai for amy oL ths
follicwing ratings: AK, aAZ, CIC, oK, EA, IS, CS, PH, SK, SH.

Usitg aSVA3 &,. 3, 10 a combination of VE amnd Ak
scores egualiling 104 wiil guaiify an iadividual for thne saae

ratings.

<. [Fadiomap Batirg

-

Usings 'ASVAE 5 a comtinatin of WK, NG, and 4D
e€egqualling 145 will gualify a psrson for Kd. _

tsing ASVAB 8, 9, 10 a combination of VE, NO, and CS
€yualling 143 will gualify a pérsoq for RH.

.
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III. JOB ANALYSIS ANT NAVY OPPORTUNITIES

Althcug: the Sighalman  and Radioman ratings are Lotsn
classified as]_Comzuxicétions ratings, a study of 3joo
descripticns:réveais that they have less in comzan thar cas
migat exgect. Ihe Signaiaan is involved in ogerating visual
communicaticns'deiices and deals priaariiy ia skiy te skip
conmuhicaticas " apd iz ndvigaticn. ‘The Radiozap is 1or=
diversiiied,- dealin; wita electronic ccamasicaticns waica
may. ke of téchnical rature. It is not unexpected, then, to
riad that the sroeker aad 3afacz [Ref. 9. .comgiexity scale
rates Sﬂ'siét'so and EM's at &) waere the ‘median is 7G‘§nd
scores raange froa 10 to 99, 99 being tae aost complex Tae
secticas which rfolicw descrite eaca rating in derail aand
explain the sea-shore rotation aad advanceaent tizetacles
currently teinj applied to each.

A. TEE SIGNALMAN RATING

T

Tke Signalazman rating has few civilian job egquivalents,
those of ~guérternaster, harbor policéaan. and ' small 2cat
cperatcre. .Perscqs entering the ratiaj require _LO sgecilal
tecknical or SCientif;c skills, but are expected tc have 2
capacity to learn, jccd memcries, ability to thick and speak
clearly; and good vision and hearipg."'auring the six week
Class "A" Téchnical School, thé Signalaan learns akbout tasic
visual ccmauniction tools and rerfects toem. The Jjob
consists of: sendirg and receiving formation maneuverinyg
and tactical signals;' sending and feceiiing flashing ligat,
semaghore, and signal flég messages; sténding visual ccomu-
nications uétchés;' encoding and decoding messages; main-
taining signal.egdipﬁent; operating voice radio equifpment;

19




renceria: 2cnors to visitin; Jdignitaries and rassing vessEls
and "dressinj" the ship Zfor special events [Ref. 10].
Tndividuals may enter tihe rating through on the joc -traianing
as well as ™aA" 3caoo0l. j _ '

The Signalaan is subject to a sea-sihore rotaticn cycle
¢ £five years =zea and ;io years® saore. - thile ashore,
Signalger cannot utilize the skills of taeir rating 'sc trey-
pust le versatile encugh to perform as recruiters, instzuc-
tors, com;ény - consanders, ' craftmasters, or security
perscenel. Bacause Sigralaed ¢ah utiiize taeir sxills ornly
at sea, the Eating is not always open to womeL. There are
fresent’ly atout Zifty Zemale Signalmen out of a commhnity oL
ihrée tacusani. dcst of these are first-termers whc are
workinc akoard tenders wnich are among .the few ships ugon
woich wcien can serve. ‘

Currertly the Sigralaaa is expectéd to advance to
payyradé E-4 by *the e€nd of two years service and to E-5 v
the «nd of three to three-and-one-half years service.
Further advancenent is more difficult and @egends heavily on
turnover within the rating. Detailers indicate that uader
cresernt corditicrs Signa;men should advance to E-6 at
tetveer five and seven years service and to E-7 at tetween
tairteén and fifteen jears 'service. Sigaalmen curreatly ate.
€ligikle for Select. veé keenlistaent 3onuses. .[Ref. 117

’
'

B.. TEE BADIOMAN BATING

) ot

' '
‘

The Fadioman rating has numerous related civiliar jcbé
including radio and radiotelefphone operator, telegrapher-'
telet ype-writer operator, radio'dispatcher,'ﬂorse Code radio
oberatb:, radio message :Outer, radio meéhanig, and'tele~_’
typesriter "repairmare. In - addition to the learning and
speaking skills required of the Signalman, the Radiozan must
have deacnstrated aptitude for learning radio code and have

.
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zazual sexteric; and an orierntatiorn towards toulis, eguigzert
ani caciinus. ' "

Lurip; the fourteen week Class M"AM" tecanical scacol, the
Radiczan learns basic skills such as comaunicatioxns eguip-
gzent ofperations, tyrewriting, Interrational dorse Code,
radio-telerhone and radio-teletype comaumicating,  lasic
electricity, ~electrcrics and c¢omaunications eguigrent
circuitzy, naintenance of copmunications éguipment ani
testing ccmmunicaticns eguipment. The Radioman's joo
inciudes: transmittirg, receiving, roatiag, and loj,iny
radio meééages; obServinj appiicable security rejulatiors;
advisirg cn capabilities or <condition of radio eguirtesnt;

cperating, - repairizg, and maintaininy radio eguirzernt

rigging emergency radio receiving and transmitting antenaas;
raiptaining message center <files; . and operating and
coordinating communications systeas. [Ref. 12]

Sea-shore rotaticn for Radiomen varieé depending ¢ tae
sex apd paygrade of the imndividual. Over the «course of a
'career, males spend Letween thirty-six to fortf—five months
cn each sea tour followed Ly between twenty-fecur and
thirty-six months ashore. For E-4 and below, sea tours
averége forty-five mcnths while shore tours average only
twenty-four montjs.. linited numbers qf'ﬁemales serve aroard
tenders,: but ov rseas duty at communications staticns also
qualifies as sea duty. Females serve an average 'of
thirty-six months overseas followed by a shore tour in the
contipental United States. Shore tour time liamits péiallel
those for men. dnlike Signalmen, Radiomen's shdré,duty dces
allow them to u#tilize specific'rat§ng skills; this is cne’
reascn wky this mating is open to women. ' .

Currently th Radioman 'is expected to advance to the
rate E-4 within two years of service, to E~5 by the end of
the first fcur year enlistment, to E-6 by year eight, to E~7
Ly year tuelve, to é-e by feaz eighteen, .and to E-9 by year

.




téiesti-two. Raiiczgn' cucreﬁ:ly jd&iliy Lor Selectavs
Feenlistrent 3onuses.  [Ref. 13]

The Eadioman' ratingthas recently ©been includel ir the
Ad7ancel Tecanicai Field. Indiviiua;s willing to accept 3

six year active duty obligation and who have .the necessary

ASVAZ sccres cam gualify for this aore techanical curriculuaz.
ASVAE reguirements are: WK + ¥C + AD = 143; MK EI 4 GS =

156 + AR, Total= 218, Tae data i~ the data tase cn which

this aralysis was ccrducted predates the ofierirng
frojras. [Ref. 14)

22
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IV. LITEEATORE REVIEW

A. REVIEW CF DOCUMENIS EXCLUSIVE OF NPS THESES

Iz a stu&z 2y Piag [Ref. 15] to identily perscral ciaar~ .
acteristics predictive of military success; male erlistces
at Naval trainipng centers at Great Lakes and San Eiego'
enterin§ in May, 1560, and August, 1960, " were followed
dut;ng their Zirst fcur-jear enlistazents. Zffective indivii-
uals were those who coumpleted tiae term of eplistment and
vere reccmrended for reeglistment;' ineifactive persoas were
those whc separated early froa the WNavy and were not reccm-
rended fcr reenlistients Those discharged due to médical
reascns cr who died ‘during the periud vere sczeened'f:cm tke
data Lkase. The existence of Naval Reserve enlistees, wio
are reguired to serve two years of military service resulted
in a decline in numkers in the data base over the varicus
'stages of 'the'study. Thus, . final  screeus yielded” 1770
e€nlistees in the validation sample. The'study ‘itself was
divided intg four étages:. 1) pre-enlistment 2} seccné week
¢f recruit trainiag 3) fimpail -(gihth) - week of reéruit
training 4) two years of active duty. Stage'1 utilized 14 °
prgdicto: variaktles (pefsonél characteristic; ‘apd AFQI) ;
stage 2 used sﬁagé'l variables plus four-Névy classification
tatfery scores and a rating derived from a psychiatric
screening exan; stage 3 used stage 2 variables [flus four
‘variakles rased on school performance; stage 4 used stage 3
variakles plus four measures based on diviéion ~o£ficér
ratings, - disciplinary record or ébnnendatian recoid,
paygrade at the end ' of two years and average semi-annual
marks. Results demonstrated that 75.3 perceat of validation
sanples in stages 1 and 2 were effective sailors. Stage 3




- reilected a 77.°5 percentaye; stage 4, 3o.1 percent. The

cross-validation sag;le yielded simiiar results. Ei

ﬂ’;

34
variahles froa the c¢rigimal 14 ia stage 1 were deleted du

to lirks tc the criterior. A1l cther predictor variatles

. reaained in the study. Produ:t-aoment correlations demcn- .

~ated that stace 3, £finsal weex of recruit trainipy, d4id
not differ greatly from eifectiveness predictioas in stage
1, pre-eilistment. _ '

A. study by Sands {Ref. 16] developed a  FCEI-2
(credicticn of eniisted tenure - 2 years) oLodei desigrel to
e used ky recruiters to estimate tae survival pro;ability
for the firét two ye€ars of miiitary service. Predictcrs
atiiized were: aptitude test scure, number oZf years of
schocl ccopleted, age at active duty base date and numker cf
primary depe“ients. The data tase consisted of aill Lchprior
service eplisted aales wita an active duty base date in CY
19573. Ccopleted data was compiled in June 1975 for a 2-yeac
median length of service criterion. The original data bpase
was then split into tiree groups:  survivors, .losses and

~indeterzinates which resulted in a survival critericn of 72
percent and a lcss cf 28 percent of a 68,616 sample size.

Zesults demcnstrated tiat sarvivai rate increases as educa-
tioa increases. Survival iﬁcreaseu as mental yroup category
increased except for the two lowest g:oupsa, This amey be
explaihed by the small probortion of group IV perscnnel'(B
recceat) ,ccmbared\tc the large numbers in group III-lower
(30 fer cent). Other results showed that persons'enliéting
at age 1&+ have a higﬁer rate of survival than individuals
€enlistirc at age 17 and those with no - depéndents:uere mcre

likely . t¢ survive than dindividuals with one <« 'more-

dependents. ' ' : : -
In a study by Lockman [Ref. 17]), SCREEN (Success Chances

- for KRecruits nnter;ng the Navy), a méthod of predlctlng the

prohahzl;ty of fzrst year completxon of mzl;tary service

'
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fased oz educaticn‘ zental gyroup, age, race and defezdent
statys, was validated by a Dew conolt OI rLeCruits. Zaz2
initial study, which deveiogsd SCHEEN utilized €7,939 zcrn-
prior service males who entered the regular Navy iz CY 1373.
" lockmaL's vallaatlon applied the fSCRESN prediction z0del to
CY 1¢7# recruits aané extended data anaiysis through two

tn

ear

~

showed tlat the ;robahility orf <completion of tke first vear
of service for nigh school graduates aad upper mental groups
were apzroximateiy the same for Lota CI groups; however,
SCREEN chances for these with the least education ard mectal
grouy were ovefestimated. For successful coazpletion cf two

years oi service, Ligh school graduates enjoyed a adgaer

success rate thar non-graduates and SED higa school eguiva-

lencies.  Further, hlgh school graduates of below average
mental arility experlenced higher SCEEEN chances of success
taan non;graduatgs of above average meatal ability Eor zcta
Caucasian and non~Caucasian groups. Aithough those wita Gzd
hiéh schocl egquivalencies had a higher STAESIN rate than
graduates, their success chances were higher- than ncn-

graduates. " Results also showed that the attritionh rate for.

non-graduvates is twice that for Jraduates for Ltoth racial

groupings. _
lcckman summarized an estensive body of work that was

conducted during the 1973~?9T' tineframe in his Improved

Jechpniques for Zniisted Attrition Management [Ref.' 18]. The
enlisted tracking study initially devised a new methcd of
.screening Navy appllcants. ' Following an initial observatlon
of results of the CY 1973 recruit cohort ca SCREEN, and
validaticn "using the CY 1974 recruit cohort, the Navy
formally adopted SCREEN in Octcber, 1976.  Even thcugh the

Navy_hadlaccepted SCREEN for use in its selection process,

vork continued to iusfrove the SCREEN tables which resulited
in a revisicn of the first year SCREEN table. Analysis was

of service for the original CY 1973 cokort. Fiaiisngs
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also directel te tlre optimal SCRIZV  guaelifjing scere to
ginimize screening e€rrcers. The sualifying score used Ly the
Navy cn the orijinal SCREZEN was 72; the gualifying score
used Ly the Navy at the publicatioa oZ Lockman's studj was 2
first year SCEECN (revxsea) of less than 70. A cc¢st-Lernefit
anaijsis Was pe::ormea on tae ‘ea519¢llt1 oL using nc¢ SCREEX
and usin¢ SCREZN with a qua¢1:ylng score of 70. Results

showed thkat attriticn costs could be reduced Ly akcut £3
rillicn with Lo increase in recruitiang costs. A revisicn of

'SCREZIMN was necessary to Jdistinguish between educaticnal and

age levels. The Navj wés_icsing too mahy men with less than
11 years of education and younger 17-year-oids. 'A reviev oI
the CY 1573 conort refiected a five percent greater survival
rate for men with 11 years of education over less educated
ren and clder 174year4olds had a ten percent survival rate
in the first jear than younger 17-year-olds.  #ith the
various levels of theee variaktles ldentzfled results showed
that recruits vith dependentc had a lower success charnce
than under the orlglnal SCREEN. Education and mental grcup
continued tc be 1mportant variables, but age also emerged as
an dzportant variable. ' ©ERevised SCREEN was placed into
effect 1 October 1977. Further asalysis in lockman's study
included develo ment of two and three fear‘ SCREENs to
compare to the one-year SCREEN‘ Initial variatbles incluaed
age, nunter of dependents, years of educatlon, race and term

of enlistment.. For the three-yea: SCREEN, race did not

imprcve the predicticn when education was split into leveis,

' and term of enliStment'correlated‘so highly';b.education and
" mental group tahat it was not userful in predicting survival.

Eoth race ard term of enlistment were deleted. A.compariéon,

B cf cre, two and three-year ' SCREENs dehonstrated that
. predicticn of survival was linked to the same back¢rcund

variatles with few differeaces. Each SCREEN was applied to
the CY 1973 cobhcrt to  determine percentages - and
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characteristics selected and rejected. Zhe two- and tkree-
year SCZZZINs were ideatical in results and =&lther Cheé WhLER
substituted for the cne-year SCREEN would select the saze
nunber cf applicants, tut would screen out amcre 17-year-olis
with lower survival rates after oae year of service.
Validation of tre srmed Services: Vocational Battery
(ASVAE), forms 6 and 7, was the fccus of a study by Swaason
{Ref. 191 in 1979.. The ASVAE had been used for military
service entry selectior and and for selection of PFaval

perscnnel to schools since the introduction of ASVAE in

1976« The vaiidaticn process aad beea begum but Bt cn an
wXtensive lasis. Swanson sought to utilize a Jata base
walch represented a variety orf Navy schools, 'to evaluate the
compcsites for used for entry seiection to these schcols,
and tc deielop more valid ccaposites for schools if neces-
€arye Criterion was either final school grades (FSG) focr

echocls that used this measure and time in training (LAIS)

for ccurses.of self-raced instruction. Predictor variables
were scores on 12 ccrrgsite subtests of the ASVAB in addi-
tion tc scores fcr 69 composites, obtained by summing scores
c¢f twe cr mcre,subtests. For example, AFQT, which is used
Fky all services to assess eligibility for enlistment, is
cbtaiped Ly adding scores on._ASVAB Word EKrcwledge,
Arithmetic Reascning and Space Perception and coaverting

~this raw scoré to a percentile. 21 other compcsites are
used Ly the services 1in personnel selection to service

schocls; the other 47 composites in the study were experi-
pental. Conclusions c¢f Swanson's study were that 1) FSG was
a more predictable criterion than days, 2) ASVAB composite

‘validities against an FSG . criterion are close to those

reported in'ear;ier studies, 3) A3VAB éomposite validities

against LAYS indicate some composites are.much. laover than-;
they:should be, and 4) numerous 2, 3, and 4 test sets of _
ASVAB . composites with similar validities demcnstrate
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erences 3o nct exdst iz validity azmong ASVAD tests. Iae
study prcposeil . changes ii the se.ector conposites for tan
Navy schccls, none c¢f which included tae Sijnalaan (S¥) or

Radicrar (FY) ratic:s. These recoaazended chanjes wWere

accerpted ard placed in effect Ly tane Havy.

A stady by Lurie [Ref. 20] adicessed inclusicn ci a
- zeasure c¢f job perZcrmacce as criterion to redict surviv-
abiiity cf recruits rather: thap continue using first teru or-

enlistomert as "critericn and curreant Yavy enlistment stan-
dards as gredictcers. Taus, advanceaernt aznd tera oI erlist-
ment were criteria and Ar,l score, agje, primary dependents,
and years . of educatican were predictors for an aznalysis of
two Navy ratings: =nlp's Serv.ceaa“ (5H) and Electrcrics
Iechnician‘(EIN). The i,data base ‘consisted of the CY 1973

recruit cohert of ncn- prior-service males which had beer’
up~dated to the end cf 1977. This study was oot an atterst

to determine the bLest neasure of performance, as zany
criteria «c¢culd ke applied, rut <rataer to offer a sergi-
Markov model to predict protapbilities of advancement and

.survival. There were four different recruit conktinaticas

for each ratiag for which survival probabilities were deter-
zined.  These groups for the SH'ratiag'weré E h;gh.schcoi
g:adhate, AEQ’ = 20; high-schcol Jraduate, AFQT = 50.- =INs
wWere =p11t s;m¢larly excegt AF(T scores were aralyzed fcr 70
and 50. . A1l recruits were s;ngle and 19 'years” old.
Fecruits were also b:cken doun by pajgrade (up to E-5) and
tera cf ealzstment (3 4 or 6)e For the Sulp s Servicezan
vith a high acacol deg:ee, a recruit's AFQT Las a slight
effect on advancement probabzlxt;es. ' For the sagme recruxt

with a term of enlistment of 1 year and an AFQT sccre of SO,v
be has a u, pe:cent Letter chance of becoming an E-3 than a.

recruvit with an AF(CT score of 20. ‘This' occurs alsc at
advancement to E-4 after three years 'but_theré are€ no
differences between the group ccmbinations at advancenment to
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for Lotk AFQT = 20‘aud AFCT = 50 for non4gradqates.

"Advacrceaent occurs Ecre juickly to'E~3 apd E-4 rcr thcse

witnh lcwer scores. for example, a recruit nas a 035 percent
chance of attaining -3 if he is a non-graduate and has aa

AF )T sccre cf 20:; if, however, he has an AFCT sccre of 50,

kis chacces are oaly 54 jpercernt of becbmipg aL E-3. Also,
bigs scaccl non graduate rec;uits witn nigher scores have a
;seatsr ciarnce of being reduced from 32-2 to £-1, whici ray
Ierfiect dissatisfacticn witn being assigned to the'ship's
Serviceman ratins. This would indicate- a need for enlist-
zeat stardards (such, as AFQI) to retter slace these individ-
vals in more suitable ratings. There were ro sijnificant
diZllereaces to report concerniny the EIN rating. The autior
:écommended that this analysis be extended to-.other rafin;s'
and that ASVAB ‘test.sco:éS‘ te utilized as predictors iua
gualificaticn of recruits. S ' ‘

A recent study (1983) by Baker [Ref. 21] :epoztéd on the
res=arc. and develicjiaent efforts in the Navy Perscrnrel
Accessicring System ({NPAS) pre¢ject. | Project funding eanded
in FY 1S81 but the need for tﬂe concept still exists and
Eaker's study p:évides results of° a needs assessgeat in
areas covered by NPAS. . The objectives of NPAS ~were tot
"(1)serve as a data lase manageaent and'labor-saving device
for the Navy R:druiting Cgmmahd, (2). assign recruits cpti-
zaliy to Navy jcbs énd reserve training school_éeats, {3)

provide individualized career information witﬁ'fewe: sugpert

perscnnel, - and (4) ensure imprbved person-job placeaent."
The central problem addressed in this study was that present
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feC3cLiel, cause recruiters to have tic-auga alziristrative
worx, acd allow limited vocationai counselin;.  Tie otjeéc-

tive ¢f the analysis was to  deteraine tae need for' a davy

'perscn-jcb zgatching (FJJ) systeh. The analyst aprrcached

the rroklem by reviewirg all available_lite:ature on selec-
tion, vocational guidance and assijnment; interviewing Navy
recruiting rersonpel; developing a structured iaterview and
using it ¢n Navy recruits at Great Lakes and Crlandc; and
developirg a recruit experiemce questionmaire (EE() and
surveying'recrpits at Great lakes and Orlando.  Firndirngs of

the study were taat recruits are screened by .a series of

tests: the ZInlistzént Screeninyg Test (EST), the Nuclear
field gualifying Test (NFQT), the Defense Ajeacy. lany:

[

dade
~

t

Battery (D1AB), and the Armed Forces Qualificaticn Tes
(AFQTI) Ccmposite derived frcas tne Armed Services Vocation -
Aptitude Battery (ASVAB). EST is a test given to a frosgect

‘who nas leen interviewed by tihe recruiter and determined to

e eligilkle to enlist (no police record). The EST consists
of fcras 5 and 6 and is administered _to the individual
unless be already has takem and obtained adeguate SccIres on
the ASVAE. About '85 percent of all -prfospective enlistees
take the EST, which is used as a predictor for cerfcrrarnce
on the ASVAB. Also reéuitéd for -énlistmen: is a ;fassicy
score on the AF(T. Although EST correlates highly with AFQT

.and predicts guite accurately whether a person vill [ass the
' AFQT, it dces have some drawtacks. = Ihe nmost striking of

these disadvantages is that EST was developed Ly the Air
Force imn 1576 tc screen out all who scored below the 3ist
peréentile.' The Navy often accepts  examiuee§ who score at
the zSth percentile. In 1976, EST detected 31-34 percent of
individuals who failed tae AFCT and erroneously rejected 4
to 6 percent. Additional findings wvere that vocational
counseling is ' unsystematic or. does not.bexist in NaVy 
recruiting. Assigrment is tased on cla§§ificétion and
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issiinfent wibzir PRI’ (CLA32)  whxics Jdoes not allow azfplii-
C=Li3 tC xacw oL 373i;3~liitj 13Ti1 rtaey are towaily witzin
the enlistrent stage. Conclusions ¢i tahe study were:
izprcved scr-zzing gethods are needed to cut costs aad

. increase eiiectiveness, vocatioral guidance is reguired ac
the recruitiny commards for rroger gclacement of frcspects,

assicrzert gredictics would aid iz jop searca, and a
screening systen based on vocational cousmseling couléd te
desigred and develcied. The study recommerded that a
gicrccomputer~based svstea fcr personnel ' accessicns rLe
testeé at a Navy fhecruiting District. Some Zunctions cf the

- syster wculd pe: 1) an adafptive test to replace ST, 2) a

cocputsrized vocaticral .uidances system, ' 3) .an interest
icvenptory designed fcr Navy appiicants, 4) an assijnzent-

" predicticn systenm, 5) a job-preview capability, 6) videcdisc

capartilities mdnagement support and word grocessing.

E. REVIEW CF NAVAL FCSTGIADUAIEZ SCHOOL THESES

Nestitt's apalysis of selection standards for Ship's
Serviceman (Sd), Perscanelman (PN), and Aviation Techniéiaa
(AT ratings Jevelcied a "goodguy"-"badguy" aéproach; A
Gaokal critexion of total leangth of service ia  months was
applied to the data set. Seccndary criteria spiit the data
set into thrge Jrougs. Category I were personnel whc did-

- not' ccaplete four years of service, who nad been discharged

for negative reasors and had rad records; Category Il was

comprised c¢f those who did »pot coaplete four years of
‘'service, bad demotions or were not recoamended for reenlist-

sent zegatdless o£-length of service; all others were placed
in Categery III. - Predictor variables were: age at entry,
parital status, aijtest edncational level achieved, numter

¢f depeudents, various ASVAB subtest scores, groupings ased

on AFCT scores, eantry paygrade, aad SCREEN score. Througa
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aL extensive literature scarch aai sucssguent ' sterwis

rejressicn, Jdiscrimization aralysis and cross-vaiidaticn,

Nesbitt pprcvided a treakdcwn cu race, sex, and job

;omplexity. A job ccmpiexity.study agrlies a scale tc all

rating frcm a least tompiex rating oZ 10 to a most complex

rating cf 9%. . Ncsbitt's ratings appeared as:

SS = 40, EN = 67,‘AT”= 95.

[Ref. 22 .
Nesktitt's <findings ;houéd taat entry age, education

~aevel ard. AsSVAB tests were significant predictors of

pericrmance. Entry age was not a daiforaiy., significant
rredictor but the relationshi: between age and.critericn was
alWays rpositive. ' Zducaticn level vas also selected and
tended tc ke positive in low cemplexity ratings and negative
in higher compleXLty ratings. Nesbitt also found that
whites ‘ipn e€ach rating ,erLormed better on anlllty tests than'
the other racial jrougs. Wwoites, however, also ernter the
rilitary at a yournger aje and have the lowest educatiornal
level c¢f "all groups with the fewest married perscnnel in
their rarks. He fcund that white women have perfcrrances
very similar to men with the saae ptedictor‘ and criterion
variakles except that taey have shorcer lengjth “or service.
[R:f. 22° v '

'~ .In a thesis by Fond on enlistment standards for 'the
[Ref. 23 electrcnics technician (ET) rating, an I cchort'

-

'cf 63950 enlistees was split into taree groups for analysis.

These grcups were Nuclear Field ET (ZTNF) Dboth surface and
subsurface, Advanced Eleétronic Field ET (Conventzonal

’Sutface)(FTAEF), and cther enlistees (ETOTH), vhich included

Ts ip Strategic Weapons Systenms, Submariner (Navigaticn)
and Subasariner (Electrcnics ﬁérfaté)a_ ‘The initial criterion
aépiied to each data ‘ase was tinme to E-4. Predictors were:. .
WAIVEE," months in delayed entry kool (HN¢HSD=P), cenverted

hzgheet year of education (CHYEC), ENTRYAGE,- entry éaygrade
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(ENTREAYC), marital stacus (#EISTAT1), dependents (fEZEND),

(
and all ASVAS subtests. 3cnd experienced difiiculty with

the critericn when applied to the NF cohort because 5:5?5
are autcmatically prcmoted to E-4 following formal trainirng;

thus, aclieving E-5 would ke a, better criterion of success
for the EINF thar months to E-4. Since data did aot exist on

number of éays to E~€ or advancement to -5, tals strategy

was drojpred. Also, the authecr realized that advancing to

E-5 withcut benefit c¢f formal traininy after ectering as an

E-1 is pot ‘'on a -comparison level with makiﬁg‘ E-S.

Therefore, critericn for the EINF cohort was successfui

achievement of a nuclear gualified NEC code. Those wh¢ met
this criterion were called Category 1 and teraed successful
in the SAS stepwise .discrimipant analysis grocedure (PROC
STEPDiSC). ‘Those whc were dropped Lroa .the NF trainiag
Eipeline «ccmprised category ¢ and those with negative

gilitary performance variables were included in Category 3.

Ccunter-intuitively, Categjory 1 did not have the best
values of the three categories. In fact, in . most cf the
ASVAE sulttest values, Category 3 had higher values  than

Categcry 2. Following analysis of the categories, variables-

for the entire ET grcup wvere entered iato a regressicn model
to yield significant variables MRISTATI, ENTaYAGE, waIVER,

MONTHSLCEE, ENTBPAYG; ASVABAI, ASVABAL. Variables‘ccnfirmé&_'
.Ly the regression were then processed througsn the discriai-

pant aralysis procedure’ and teshlted in a 59.85 percent hit
rate for the calibration sample and a 58.1 percent hit rate
for Categories 1 and <. The inclusion of Category 3 irp the

'model resulted in. a 42.8 percent hit _rate of rfperscnnel

rlaced in Category 1, which regfresents a miss rateé. Further
analysis resulted in  a change of the critercioa to advance-
gent to E-4 within ore year. ' Results showed Category 1 to

_have mcre favoratle neans in all areas following the step-
wise d;scriuinant analysis procedure. Selected significant

T
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variailes wserfe intrcduced into the rejression procedure and

ipto discrisizant araiysis. The Ziaal model selected zor

Categcry 2 was MNTHSLEP, DEFEND, LNTRYAGE, WAIVER, and

ASVAEAIL. Fiaal results‘ were less acceptable for Catejory
1 prediction tanan the first discriamizant aralysis model, tut
this seccnd nodel was better for Category 2 wita ait rates
cf 67.36 rpercent and 32.64 ;ercent.' On the test sargple,
rates were €8.89 percent and 31.11 percent, respectively.
Lata anaiysis of the AEFET cohort was approacined in the
sane retktod as for the Nuciear Field EZT. The criterion
applied tc this .cobcrt was achievement of the Advanced
Electronics Field NIC. Desijnated AEFETs were .split into
T40 gr3Jgs: taose whe obtained their NEC (Category 1) and
those Hhc did not oktain an 'AEF NEC Category 2).  Class
means for all’ categorles vere obtained and a stepvise

- discriripcant analysis performed on variables tc¢ yield

LEPEND, ASVaBEI, MNTHSLDEP, ENTERYAGE and ASVABSI. Regtession
results showed DEPENL to be the: most significant variaktle.
Cther s;gllrlcant variables were: ASVABEI, ﬂ&IHSDEP,
ASVAENC, ENYRYAGE and ASVABSI. The discrimibant ;rbcadure
yielded a hit rate «cf. 55.2 fpercent for Category 1 and a
60. 14 kit rate for Category 2. Randoz test resuits were
less for <Categery 1 and 63.38 percent-for Category 2.
ASVAESI was dropped since the SI test LS no longer giver, to
result in Sllghtl] igproved bhit rates. '

Group 3 analysp= was conducted by Eepa;atipn of the’
cohort intc foqr categories: (1) nuclear 'gqualified, (2)
conventlcnal ETs, (3) part;cipanfs- in the E-4 advancement‘

examircation, and (u) those with negative performance traits.
Class @means were analyzed and ‘and stepwise dlscrlmlnant
analysis performed tc yield MRISTAT1, MNTHSDEP, ASVABNK,
ENTRYAGE and WAIVER as significant variables. The R2 was
-0821, the highest' of'all regres;ions performed it the

study. . The hit rates were 62.29 percenp and 61.36 perceat .




for Categcories 1 andé 2, TCeSpecCtlvely. Tae <rCandodT sasi.ie

" Sgowed a ait rate of £7.64 ferceunt for catejory 1 2rd €l.11
 percernt fcr Category Z.

In all cases, the rodels develoged by 3ond are primarily
test at jredicting failure.  Additionally, 3ond‘s Jetailed
repert of his amaliysis reflects the difficulty in selecting
the .prcrer critericr in attempté to obtaic significant
resultz, This problen recurs throujhout IPS theses acne on
enlistuzent standards. ' , _

A study by Snyder and Bergazzi on enlistment standards

- for Eciler Techniciaas '(BI) and non-nuclear designatei
‘Machinists Mates (M¥) split each rating populaticr into

sucessful 37T and successful MY groups by using the criteria
"time to advancement" and “recommended or not reccmaended

.- for Ieeniistment." The authors conducted a series of

critericn breakdowns to define "success", eaployed stezwise
analysis to obtain fredictor variables from twelve initial
predictor variables for BT and MM, and utilized discriminant
analysis cand cross-validation to deteraine ‘accutacy of
results. '
Snyder and Bergazzi found that defining, "success" is

time-consuming and difficult and reguires further study for

uniforn Navy-wlde arplication.  Predictor variabies for
successful BT's were: highest year of education, ASVABWK,
ASVAENC, .entryage, ASVAB&C, and ASVABMK. ' For successful
¥4's, predictor variables vere: hlghest yea: of education,

. ASVABNC, ASVABWX, ASVABMK, -ASVABMC, ASVABGI, and entry age.

The analytical discziminant' functions failed td yleld

improved accuracy over the method of selectlng gredictor
ydrlahlee esployed by the Navy durlng the tzne when the data’
‘was ccllected. - Snyder and Bergazzi concluded that hlghest

year of eduction is dimgortant in  predicting "success¥ of

BT's and MM's; the bigher the education level, the greater
- likelihood cf "Success", They recommended use of the entire
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spectruld OL A5VA:Z sultesis rather thaz just’ shog-o: zatre-
zatical kaowledj e subtests used oy Yavy recruiters wier tac
data was ccllected. [Ref. 24] ‘

In a thesis ty Wardlaw, tae Operations Specialist (CS)
rating was divided irpto three groups: successful, unsuc-
cessful, ard average performers. The criter:a of "acktieved
Faysrade E-4 or akove in less than £foucx yéars service" ani
nreccrzended for reerlistazent" were applied to a data base
¢ male recruits with "leagth of service less tharn cr egual

to six years" to yield the successiul perforzance Jrotp,

Category I. The unsuccessful periormance group, Category
11, used criteria of “failed to attain petty officer rank"
and "not‘ reconnended for re-ecalistameat™. Ail otiers zell
into the average perfcrmance grbup. A random saapling was
Fulled fronm Categofies I and II' which becanme the data sef
for a sterwise regression. Sixteen variables were selected
for Categories I and II, and of taese, regression idenfified
€ight fpredictor variakles (marital status, ASVABGI, ASVABHK,
ASVAEEI, ASVABNMC, ASVABAR, ASVAB&X, and converted years of
highest eﬁucation.)‘ Liscriminant analysis was performed and
results demcnstrated that Wardlaw's model improved selection
cf 0S's Ly 6.3 percent in Category I-aud 17.8 perceat in
Categery 1II. A discfiminant analysis on Cateyecry III
perscnnel showed that the numbers of éategoranII persbnhel

were egqually distrituted between Categories I and 1I1I,

signalling that other determining fators not present in the
analysis are impcrtant in determining suécess‘or failure for
this grcup., (Ref. 25 - - |

In a study .of enlistment standérds Zor Aviation
Structural Mechanics (AM), - Whitmire and Deitchman split the
AM porulation into twc sets, cne group who eutered the Navy
as AM's and the cther group ' who converted to the AM rating.
Two serarate nodels were developed for each grohp. Whitmire

:and_Deitchmaﬂ next initiated their study with three criteria
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measures and nineteen predictor variables for each Zata set.
“sSuccess" criteria were: CQm;Ietiod . oL tera of exnlistzert,
achievezent of pajgrade . E-4, and recoamandaticn ZIor
re-enlistzent. "Failure" criteria were: failure tc achieve
tae "success" criteria. Eredictor variables were: AZyT
rercertile, 'éntry age, highest year of education, parital

status, puster of derendents, sex, term of_enlistment, and

eleven ASVAE subscores.

Results of the study shou'that six predicétor variakbies
were identified fros the regressions' rfor Yodel 1, the
initial AM group. TLese variatles were: tera of enlistrert,
marital status, ASVAEGS, converted highest year of educa-
tion, ASVABNC, and ASVABaAI. Predictor variakbles ior
converted AN's were: tern of enlistmént, converted highest
year cfi educaﬁion, AFQT percentile,r ASVABMK, aand marital
status. Further results show that the épbgroup of fperscnrel

who tecan their epnlistment as ANd's enjoyed a 9.43 percent

imprcvement rate in successful selection of perscanel than

the mcdel euployed Ly the Navy at the time .of the rec:uitf'

ment of the individuals for whom data was ‘available in the
data tase. The groufp comprised of personnel who transferred

to the aAM rating did pot show an improvement over the Navy's'

selecticr .methods. The ' authors concluded taat - the

Fredictor "term of erlistment® displayéd intuitive results

waen cerrelated with six of the predictor Variables chosen
in the regression [rccess; that is;v:there wvas a negative
correlation. The more able individuals would enlist for a
shorter ;erio&- of tize to re-enter the job market scomer
. with. newly-acquired, ' saleable skills.' It is not evidént,
however, that Whitmire and Deitchman excluded 3 X 6 / & X 6

Ieservists from their sample. Sach a failure to exclude

could exert a major impact on their findings. 3 x 6 refers
to six years total service, three years active duty, fhree
' years 1Ieserve time. 4 x 6 refers to 'six years total

37
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service, four years active dqtj, tio.jéq:s reserve duty.
[Ref. 26 | o |

Sandel and Gleasor, in. their: work ca Aviatioh
Antisukrarire Warfare Orerator. (Aﬁ) - . aré aviation
antisubnmarine Warfare Technician (AX) .enlistzest standards,
develcred a multivariate model usinq “sucoess" and "failuce"
as criterion variabies. Two subszt data bases aere devee’
oped for each rating; on= data set develcged ;redxctor

wodels and the secvud validated- the model. Twc separate

models were created fcr each rat;ng,‘each of waich initially
contained eighteen ;redictor variables ‘and tkree criterion
varialles. - ' | ,

Fer the AX model, the steriise cejression identified
four significant predictor varlables. tern of enlistment,
SCREEN, ASVABNO, and ASVABGI. Sandel ‘and Gleaacn deleted
tern of enlistment due to the rect that 187 of the 257
che:vatioﬁS'had initial enlistments for six years and were
given autcmatic advancement to E-4 ;upon completion of Class
#A" Schocl. After deletion of term of enlistment, stefwise

regressicn identified SCREEN, ASVABGI, - entry paygrade and

ASVABNC as four significant fredictor variibies.  For tke AW
model,' stepwise regression identified six predictor vari-
ables: tern of enlistaent, SCREEN, ASVAEAR ASVAEBSE,
ASVAESI, and ASVABGS. Term ox enllstment was again deleted
and stepwise repeeted to yield SCRnEN, ASVABAR, ASVAEMK, and

'entry pajygrade as predictor variables. - Also, it is not

evident that Sandel and Gleason excluded so-called 3. x 6 /fu
X 6 reservists from their sample.l‘ ; Such a fallure to
”exclude could exert a maJor ‘1mpact on their flndlnss.
=ubseguent discriminant. analysxs and cross-valldatlcn on
€ach c¢f the" predlctcx-sets withou term of enlistmert amcng
the predictor variables resulted in 4‘4% -increase over the
Navy¥s assignment [frocess for ‘the AX -rating and a .5%
increase for the AW rating. = The anthors‘recommend‘further
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stady "o thé areas cI cost and utiidty 9L correct rejecticrs
and wros: rejecticaz Of perscnrel entering tiaa AX and Ax
ratings. [FRef. 27] o

~ leveretr>, irn a study of esnlisted perioraance prediction
rodels icr gull lechricians (EI), utilized the saae LLoCeE-
dures as Whitmire and Deitchmana in amn earlier study.
Fredictor variables Zor HI's who began tieir enlistaent in

this'rating were: SCEEEN, entry paygrade, AFQT percentile,-

"ASVAENC, and ASVABMC. "Siuccess" criteria were: completion
cf term of enlistament, achievement of paygrade E-4, and
reconsenéation fer re-enlistment. "railure" criteria weré
failuce to achieve tie "success" criteria. |

Fesults deménstzated that Leverctte's acdel for
Fredictirg the success rate of HT's who are assigned to this
rating at the beginning of their enlistaent was 6.1% higker
than the Navy's model. The results of the second model,
those wac ccgvérted to the HI ratinyg, £failed to signifi-
cantly imprcve over the current success and <failure rates
experienced by the Navy. Leverette noted that 51.4% of the
BT's in his study were not assigned to this rating at the
teginning 2f their erlistment. He recoamended a review of
selecticn criteria. [Ref. 28]
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V. LATA BASE P

The analysis described im tais thesis was ccnducted

usingla data tase located at Naval Postgraduate Schcecl. It

contairs enlistaent and subsequent

performance infcrmation

¢n mere tkan 200,0C0 dindividuals and was. createdé by

Lata Center (DiDJ()

Center (NHEC) file, the,‘Chief

. conbining four data tases. These were: the Defense Manfpower
conort file, the Navy Health HResearch

of Naval 3zZducatiop and

Traiping {CNET) file, and a rromotion advancement examina-

tion file.
Security Number identification.
The initial step in performing

The epntries were aerged by use of Social

the analysis was tc ruxn

an existirg program written in the Statistical Analysis
Systex (SAS) code to extract nearly all the variables from .

the files, standardize ASVAB scores,

ables for use in the analysis. It a

of twc files, one fecr Signalsen an

screening all individuals whc had

final rating (CMDCEATE), advancem
(EXAMRATE), and or entry rating (aC2

"Next, to gain familiarity with 't
in the files, relatively simple

te used 1in subseguent analy51s.

and create new vari-
lso allovwed the creation .
d one for Radiomen, by
either an afppropriate
ent examlnatlon rating
GaCRT) code.
ne ‘information contained
forms of analysis were

-conducted on each file on variables which were expected to
|Freguency distrituticns

were compiled for categorical variables such as sex, race,

~and Ipterservice Separation Code (I

yses were€e run on numerical. variapl

‘gilitary Service (TAFMS1), Honths .

(MINTHSDEF), and standardized ASVAB

ical variakles, means, standard dev

were generated. Tkese results
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kiowledge 2cout aissing vaiues anéd €Xtrexnes or cutiyiliay
vélues,,and to reveal possikle trends Zor furtker irnvestigja-
tions. - Sulksequently, they were used to create Taklie III
which juxtaposes values <£for variables of interest for kcta
ratings and which wiil be discussed later in tais thesis.
The thiid stefp reguired selection of variables to .be
used in prelimipnary regressions and the applicaticn .of
screens tc rake their use as valia as possible. . Therefore,
concurrent with achieving data familiarity, a search of
general recruitment and selection literature and o¢f Naval
Eostgtaduate chool Theses cn enlistment standards was

—initiated. These re€adings were summarized in Chagpter IV.

Table II, jrovides a suamary cf tae NPS theses which were
carefully studied and frequently referred to in the ccurse
cf preparing this dccument. The preliminary approach was to
include . in regression analyses combinations cf 1the
predictors which earlier theses had revealed to be sigzifi-
cant. 1The theses also pointed out the importance cf and
difficulty irm selecting approrriate criteria fo:A success.
Again, the ﬁlectioh of success criteria was. based on tae
assessment of and thought generated by previous thesés.
Several ccmkinations of success variables were tried cefcre
a final chocice was made.

Frevious theses ' and preliminary analysis were instru-
mental in pcinting cut the need to understand the variatlie
coding tc insure that only inférmation uhich,was':eflective'
of valid facts would be included -in- the final files. For.
example, rersons whcse Interservice Separation Code showed
thét»tkey'had not coxpleted their initial enlistment cacnot
ke autcmaticélly clagéified as failures. Sbme,of the codes
are assigned for catses outside of individual contrcl sucha
as hardshig discharge or for positive' reasons such ‘as
transfer tc a commissioning progran. Individuals who fell
intq certain ISC categories had to be sc:eened'ohf..of the

* . . “1 .
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vile ir the izterests of accuracy. Anotaer exaaple cccurred
in the creation of the S file due to the ~rejuiresents of
tie ratirg. Probatly tecause S¥'s use their skills oaly at
sea, cnly tiree of tke individuals were fesmpale, arn extrezely
small percentage of the total; they were excluded when it

‘was decided taat sex could not be a valuable variakle for
. predicticn. ~ A third example concerns variables which

rrovide ‘duplicate information and which should match tut

which dc nct prgbably'due to the coamplicaticns of creating

such a sizeable data base. Recruit Type Enlistment
(BBCENLSIj and'Ierm 'of Znlistment (TZRAENLT) vwere. two of
these. Each had cto Lre assessed to see whick might be ncre
reliarie. It turned cut, that toth revealed that a wide rangje

of tyres of military obligation were accbdnted‘for ip the
data lase. Thevefore, RECENLST was selected and screened to

" include ir the SM acd RY files oniy: individuals who had

agreed to a four year active duty commitmernt and who had not-
bad rrior service~exrerience.1n tois way, individuals wacse
records included prior service or performance in the
Ieserves were deleted; this was done because of the manyv‘
differences between services, active and reserve serviée,
and reguiregents for fromo%-iom.. ' ‘

Frequency analysis also led to screening out of tahe two

files any irdividuals whose nmcmbership'status was queétign—

able. ~As per Neskitt, seven categories’ of cases weie
defined within the variablc ENTRYGRP.' They were as follé%s:
(1) Those cases which signed up for a rating; took the

' advancement examinaticn 'in that rating, ~and wultinmately

showed ug in that rating in the DMDc’actiVe/loss fiies. {2)

- Tho$€ cases which Siéned_up for a ratinyg, ‘took .the advance-
.bent exawigation in tkat rating, and ultinmately showed up in

another rating in the DMIC active/loss files. (3) Tacse.
cases which signed up for a rating, migrated tc cther
ratings for the advancement examination, . but for the DMDC
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Lcwed ur in the orfigirnal rating. {4) - 1nose

file liistir;s

n

<t

cases wkbick sijned up for a rating, outr migrated tc ctier
ratings, Lcth for thke advancerent exan, ani uitimately in
the L¥DC active/loss files. {3y Those cases which d3id rct
sign ufp for a given rating, tut took the advancezent exam ix
that rating,  and ultimately wound up' iﬁ that ratirg in the
L¥DC active/loss files, Pctent;ally, these refresent
general strikers, as vell as ! leet,t:ansmissicns.' (6)
Those cases which did not sign up for a given rating, fut
toox the advancement exaa in that rating, . and ultiszately
uigrated'to an alterrative rating 1ia the DMDC activeicss
files. | (7) Those cases which did_»not siga up for a given
raticg, did not take the advancenent €xam in toat ratisg,

kut ultimately showed up in that rat;ng in the DMDC act;ve/

loss files. This shcwed that categorles i, 3, 5, and 7
included individuals who were truly representative ci the
ratinge. Categcries ' and 3~ had origimally ibeen 1L tae
ratirg ard stayed in it; -categofies 5 and 7 had rigrated
into it and remained in it. Categorles 2, 4 and & had to bpe
excluded Lecause their status as rating members was in

"doubt. A list of all screensw,applxed_zs included ic

Appendix C. ,

Althcugn aultiple regression can Lte a wuseful tocl in
itself, it is often ‘advisable to do'further apaissis. Vith
this ir zind, -at this ;oiht, the S4 And EM screened files
were each split intc two parts, one to be used as a deriva-
tion =ample and the other to te used as a validation sample.

Yultivariate and univariate analyses of variance vere

condubted on the derivation ‘and wvalidation gréups tc ensure

that there were no statisticall} siynificant .initial differ-

ences tetween thenm. This [process.constituted - the fcurth
step in the analysis. ' , ' -
Once the SM and KM data files were created, screened,

and split, they were further subdivided. In this, the fifth
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ste:, twc stbjroups, wshite and non-waite zmales, were created

for the S¥*'s and four were created for tae al's: white ani

non-white zales and wkite and non-white Zemales. Separate

tultirle recressions were rua cn each data set for the wacle
grour and tre subgrouis. The predictors and criterion usel
for SM's and R4's were the same except tnat the dummy vari-
able "zale" was not tsed as a sredictor for S4's. The duaay
variatles "flack" and "other", which compared, resgectively,
tlacks toc whites, and other minorities to whites, WEre
created for use in thke Zuil Jroup analzsié.

- Ferzulating and assessing the results ¢i preliminary
multigple regfessionS' was the sixta step. The purgpcse of
Iegressign araiysis is te find ta2 best linear eguaticn to
predict the criteria. The parameters in the eguation caxn
subséguentiy be used in future selection. 1In this analysis,
various performahce variables were coabined to define the
cdnce;t cf success and several ditferent concepts of success
were used ir prelimipary regressioas. Other data gathered
at tire of enlistment descriting individual characteristics
cr ca;abilities vere used as the rredictors. These preiigi-
nary analyses used both b;ock and stepwise regjressicr. The
"joodness of £it" of the .model is judged by the size c¢f the
fractional coefficiert of determination, R2, which measuzes
the ';zc;ortion of 'variation‘ that is explained Ly the
predictors. vhich euter the model. rhe'closgr R2 is tc one,
the Letter the fit. [Hef. 29] |

The Llcck regression jrccedure calculates K2 for the -

model and lists each variable, showiny the level of statis-

-.tical'sigqificahce'( F statistic) that can be appiied tc its
.contrikuticn to the ‘zcdel.  .Stepwise regression consists of

a series of computaticns done in steps'in waich the variatle
with tte highest R? is selected for entry into the mcdel.

In step 2, it is ccsbined. with other variatles .until the

variatle with the next highest R2? is entered. To enter the

4y L,




mciel, tie Var;ah;e Iust S0 Ieet tae sgecxzze £ statiszIic

sigal ficanqe level. The DILOCeSS COLLLINUES COlxlning Frevi-

ousiy selected varialkles and enteriny a 'new one until 20

.pore can'méet tLe ertry reguireaseats. during the fprccess,

it is aiso possible for a greviously selected variatle's
discriuiréting fowers to be affected by a mewly created
combinatign of variatles; 1in this case, the variatle pay be
exblhded.i#;m the model. [ Bef. 30]

Use ¢f -tae .15 default significance level provided in
_SA5 allows more varlakles enter the model so ‘it is fpossitle

to gain a jreater understanalng of hnow all tike variatles

contritute to the criterion. Unfortunately, that signifi-
cance level is rerhags too higa to be creditle. Fer this

reasomn, wheén regressicn results are selected for further use
infanalysis, only variables with less than a .05 F statistic
are ccansidered ﬁeaningful. ) ‘
_'Eoth tlccx and stepwise aultiple regressions were rua iz
this ster of the  data apalysis. Initially, severai
different set of criteria were used to define the variatle

SUCCESS. ~ These were the results of thought generated by

- previcus theses and knowiedge of today's selection syste=a.

Unfortunately, it was not alwéys possinle to put ticugat
into action using scre of tae ideas created. Zvesntualiiy,
after consideration ¢f -several sets of criteria, this set

was selected: a.) .length of service jreater tian or egual to

4S months (TAFAST);  b.) achieved Z-4 (ACHVDE4); ~and c.)

'eligitle-tc reenlist (E&IGRBUP)- TAFY4S1 for 45 nponths was

used recaus eit a;lowed the inclusion. of people who had teen
coded as having. c°m;leted enlistpeut desp;te tahe rfact that

tuey had nct actually served four full years. The defini~-

tion for the ,variable SUCCE‘S cotresponded closely with that

used ip several earlier tueses./ Other possibtle defxnltlcns‘.
had’ yielded less encouraging ,h results in the .prellmlnarj'

models.
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*rultirle regressicns using SUCCESS as defined aktcve were
run using five ccacinaticns of predictors. Yodel A used the
follcwiny:s AFQT percentile, entry paygrade, eLntry age,
depéndent status, adigh schceel. degree, tke Jduzamy variatles
“plack™ and "other" ard ail SASVABs.  The kJ analysis also
included "male". All regressions were also rum by grougp
which necessitayéd the removal 'of tke Jdumny variarles
"nale", "“Etlack"%, ‘ ard "other" froa the‘models. . HAcdel B
deleted variables that - had been used as components cf AFQT
percentile (SaSVABNO/WK/AE).  Yodel C added SCREEN arnd put
SASVAENC/WK/AR Lack in. Model D used SCREEN tut deleted its
com;énents ( AFQT fercentile, “entry age, and education
status) frca the original list of variables. Finaily, Model
E used cnly SASVABs as predictérs. These coabinaticns of
predicto: sodels resulted in numerous regressions on each of
the tkree SM groups: gmain group, white, and non~white ard on
eaca of tte five RM groups: . main group, white aale, white
female, tlack male, and black female. ' '

Anaiysis nay terninaﬁgﬁhith régcession analysis; alter-
nately, the regressitns may ke used to help limit applica-
tions in‘ discriminant analysis;' Because the prelizinary
régressich analysis jroved pore time-consuming and its
results vere less 'enlightening than had originaliy rceen
anticipated, discriminant analysis applications, - which make -
up sters seven through ten, were applied only tolthe mcré“
promising acdels. . ' S

‘1be discriminant analysis technigue computes a discrimi-
nanﬁ furction by regression using separation of gfcu;s.'
To use it, a data file mist be divided into two statisti-
cally.‘eguiyialent files as described in 'step five. The
Furpose is to mathematically combine pred;ctors to find
those which can best Le used to divide 'the observations into
cne c¢f two categories. . For this analysis, these . were
"Successes" and "Non-Suécessés.".,stng Yodel A'predictors}
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t severn rrovided mcdels ccrtaining sijoificant variacles
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and Zcrzed cross-valilation Detweex tne DERIVS andé VALIDS
=amgl s, yielding a cross-validation coeleczent whxcn indi-
cates the correlaticn between actual scores and predictel
Scores. ‘

In step eigat, Mcdel A predictors were used in stegwise
discrigipant analysis. This also yielded models showing the’

cptimal ccmbinatior of significant variables wnich
contritute the most tc the discriminating power of the vari-
able. Cnce tae set ¢f predictor variakles was deterained,

,they vere used to classify cases in tae validaticn set.

[Ref. 31]
Ster zire consisted of again performing CIOSS~

validatién, this tipe using only the varianles. which had

teen = =selected for the step seven models. - New
cross-validatiocn coefficients were pro&nced-

The tenth and last step 'censisted of doing discriminant
analysis on the sigpificant variables resultzng frem beth
steps seven and eight, adjusting the ptzo: probabzlztles of
group memkership and changing tue way that the data was
Fooled fcr analysis. Each.analysis yielded a matrix shoving

the numier cf individuals who had been <classified intc cne
ci the fcllcving four categcries: '

a.) Actual Non-Success, Fredicted Nom-3uccess;

b.) Actual Success, Predicted Non-Success,

C.) pctual Non-Success, Predicted Succeés; and

d.) Actual Success, Predicted $uccess.

Ey addipg the nupbers in categories"a;and c, then dividinyg

Ly the tctal number classified, it is possible to compute
hit <rates which tell the percentage of pecple .dorreqtly
classifjed. ' ' ‘ | ‘

It is sinple to get SAS to provide frequencies on the
pusbers| ¢f successful individvals in any data set. ' This

_rercentage is compareéd to the hit rate that was generated in
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step tea.  If the kit rate is hijher than the crigiral
succCess ;erceqtage, taen the zodel created can imprcve agon
' tae selection »Standard which 'was used to select the
individuals documented in the data base. [Ref. 32]
Tke results of =steps Sevgp tcrouga ten are‘provided in
tables lccated in the Appendix B; they will te discussel ik
tte next chapter. ' -




VI. KESULTS OF DATA ANALYSIS

A. CCMPABISON OF SIGNALMAN ‘ AND RADIOMAN DESCRIFIIVE
STATISTICS '

-'Iable,III *Pradictors--Cescriptive Statistics® prcvides
an overvies of SM and RM ratiag success perfcrmacce.
Eighteen ‘predictors are listed; the variable sex was deleted
tecause the S8 rating did pot have a significart rumker oi
women tc wmerit separation into sex "g;oupings;- Therefore,
only wales comprised the SM data base as previcusly
centicneéd in this study; As SMs are predominantly assigred
to se€a duty, the absence of significant numbers of women is
not surrrising. In regard to comparisoné’ between 'the
Signalman tating and the Radiowman rating, Radiomen, orn the
average: a) enter tle military at an older age,'and k) are
the more educated of the .two ratings. The older age at entry
pay ke explained by the fact that the Radioman rating is
Eigher on the complexity scale. Also thosewﬁho entered may
bave Leld prior jobs that reguired-;echni&al skills whick
led these prospective recruits  to choose 'tﬁe Radicrman
rating. Since RYs enter-at a later aje, they also have more
tide tc acquire additional education. Further results dencan-
strated: c) BRHs sccre higher on SASVABS AD, 4K, and XO.
Intuitivély, one - wculd exrect Rlis td score higher c¢n the
SASVAES lecause they are in a higher complexity rating, d)
RMs sco:e-highér on the SCREEN variable and enter at a
higher rpaygyrade. - Tle higher SCEEEN}iscore'cgn' again be
attrituted to the 'tigher ccmplexity rating.  The higher
‘paygrade may result due to the later age of recruits
entering'the' ratihg; thus, entering with job skills and--
education to allow entry at a higher paygrade. '
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Gererally, Ris sccred lower irn SaSVaBS AR, AI, :=I, CI,
®C, GI, ¥C, SI, ani P as well as tae AFQT percentilie. The
lower sccres of'EI ard AFQT of these eight categories are
surprisirg in that a prospective R aijant ke " expected to

'score higher in these. areas due to the nature of the RA

field and the technically-oriented individuals it attracts.
Takle IV presents statistics on the criteria used in
this study. Generally,. RMs scored higher ia all criterion

categcries cf success: higheSt Faygjrade achieved, eligirle

for re-erlistment, and total mcnths of active service. This
is nct unexpected cecnsidering tae complexity rating of Eis
vice SMs.

E. CCHEARISON OF STEP SEVEN CROSS-VALIDATION RESULIS

Fer the Main Gronp; the SH¥ aad RM ratings bad tkree
significant variables in ccrmon. For SM's the variatle
entry ;aygfade entered the model to show that for Si's the
higher tte entry paygrade, the greater chance of success by
the defirition given. This makes sense because the indi-
vidual entering at a higher fpayyrade has fewer hurdles to
Fass to reach E-4. Cddly, the results when this variaktle
€ntered the R&\model'uere ccunter-intuitive, For theh, as
eatry fpaygrade increased, the 1lixelihood of success
decreased. The autbors are at a loss to explain this
result, ;a:ticular;y since a study"of the means cf.entry
paygrade gor the variables showed that a greater numker of

"FM*s €nter 'at aigher ;aygrades thaa do SM's.

Anctker variable which entered for .both ratirgs was:
H5DG, measuring educational level. . Results were as expected
for hcth ratihgs. That is, the greater the'eduqation level,

" the greater the chapce of success. For both ratihgs; the

dunmy variakle "klack" gés significént but the rélatibnships‘
were negative. Relative to whites, blacks'were less likely
to be successful. o ' |
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The ©¥ ratiny also entered two otner signilicaac vari-

rles. SASVA5SI siacwed that the oigjher tae individuai's

”

snop ipicrimation score, the less likely he would ke tc be a
successiul EM. Alsc the duzmy variablie "pale" was sigrifi-
cant and sacwed taat gales were more lixely to succeed. ror
the Main Group, crcss-validatina correlation coefficients
for SM's and for RM's were quite close, .179 £for SM's and
-200 Zox R¥'s. Sgecific statistics for Step seven are
located in Appendix E. |
lcoking at the aralyses dcne by groups, it was found
that the crly group fcr either ratihy wrnich saowed signiiif,f
cant variakles was tlke White Male Group. For both Si's and
Ed's, the same results for entry paygyrade occurred; that 1is,
intuitive fcr SM's ard counterintuitive for RHN's. Again,
for tcth groups the effect of HSDG was as expected. For
sﬁ's SASVASHMC 4as significant ir a negative way; the greater
an S¥'s zeckanical cciprehensicn, the less likely he is to
succee€d as an Si. This may be due to the fact that his
ability is useful at sea and he may' change to a more
demanding rating during his first ‘enlistment iz giver the
chance. The RM rafing also yielded significart results for

' some SA3VABs. For SASVABAI, the higher the auto infcrmation

score, tke greater tle chance cf RM success. -For'SASVA55;,f
the'results are just\fhe oprosite; higher scéres signify
lovwer chances' of success. For tais group, the ,crossé
validaticn correlaticn .coefficents were- not similar; that
for RM's {.268y wWas neariy twice that for SM's f:;gé.) This
indicates that-'the RY model <for White Males [inpoints the

relaticnship between actual and predicted-sco;es much Letter
than does tlhe S model for the.group; Again.' the specific
statistics may be fourd in Appendix B. ' '
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C. CCMPARISCN CF STEP EIGHT STEPWISE DISCRININANT
ANALYISIS BESULTS

Cf the three variables which entered the Main Grcup
Model Zor S¥'s ané of tie five wiich entsred for RM's;' OLiy
cne, HBSIG, was coxzen to both. Tae anount of variation
accounted for by the variable was nigner, however, for Sit's
than for &M's, indicating that education has more effc
success ;otenfial for SM's taan for RM's. GEReview of r
for grcups showed 1nc commomn variables. The sp
statistics gay te fourd in Appendix B. '

D. CCMEARISON OF STEP MNINE CROSS~-VALIDATION RESULIS

kecogpizing that the Step Nine cross-validation uses vari-
ables derived from the Ster Seven cross-validation, it is
potewcrthy that comparison of cross-validation corrclation

coefficients remains very similar to that revealed . in Step

seven. 1lhat is, ior the Main Group, the cceificierts fcr Si
and EM are close, ard for the White Male grodp, the REM's
coefficient is nearly twice that of the Sil's.

E. CCHMPARISCN OF STEP T:EN DISCRIMINANT ANALYSIS RESUITS

Sté; ten consisted of determining kit rates zfor models
develocred in steps seven and eight. dit rates were ccrruted
using ccakinatiors ' ¢f properticnal or default pricr prcb-

abilities ard pooling by use of within-group matrices or

Fooled ccvariance matrices. The resultiqg hit  rates are
reprcduced in tables in Appendix B. It wvas decided that if
the bit rate produced by use of the 'dérivation - samgle

(DERIVS) _uas within .025 of that produced by the validation
sample (VALID8), then the hit rate would be ccnsidered'
valid.  This chcice was purely arbitrary as no information.

cn accepakle tolerance could te found.
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lcoking at tze ait rates from tiae goint Of view cI their
validity ard oI how they can be used in cozmgarison <ci the
ratirngs, the ones resulting from step s2ven are wortn
discussing. For this set, many of £he hit- -ates were in
fact vaiid. After studying the results, it was fouind taac

the highest valid hit rates for toth ratings came cut cf the

concination of 2riors Proporticnal' and the lizear di;crimi-
pant function (whick arise: from the wuse orf the FOOI=YES
option in EROC 'DISCRIY). For the Signalman Main Grougp, the
fpricr prckatility of success was .35 and’ the hit rate for
the mcdel was .62>, while for the Radiozas Haia Groug, the
prior prctalility was .34 and the hitrate was .661. In Soth
cases, tke wmodel very stroangly improveq oL ariliity tc :lace
individuals into the correct categbry; the improverent for
VSM's,uas «255 and for RN°s .321. . For the Waoite Male Group,
Signalmen and Radiomen both had prior probabilities of ;38
and their respective hit rafes became .648 and .525, shcwing
izprcveaments of .268 and .245 respectively. 0f ccurse,
these figures derend on the belief that  the frior
Frotakilities accurately reflect reality.

It was harder to find valid hit rates develozed usinj
step eight stepwise discrisinant arnalysis. For tae
Signalmen, in fact, only results for the Yain 3rcur were
valid; usipc default friors and either method of poolin§ the
results were a .548 hit rate. = The corresponding result for
Radiopmer was ' .578.  These are muéh less impressive than
those reported earlier since they show an improvement over
~ the priors'cf only .C48 and .078. However; théy|result from
' the éssumption that An‘indiv;aual has an -even chance to
succeed cr not ic succeed. ' ' '
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VII. CONCIUSIONS 3KD RECOMMENDATIONS

A.I-CCNCIUSIONS

Easirng the coaclusica of amaiysis on the hnit rates rfor

tane mcdels produced, .it aprears taat the most useful zcdels

for the selection of [poteatially successiul individuals for

these ratings are tke Main Group and White dale mcdels
deveicied in step' sevec.  Suamarizing the results Ior
Signalmén Hain-thup, the predictors of success are €ntry
caygrade, education status, ané tae dumay variaple ™"glack™".
The hit rate is imprcved by .2$5 . For Radioman #ain Group,
the - rxedicto: “variatles are entry paygrade, education
status, SASVABSI, and the duazy variables "black®" and "zale™
with a hitrate imptovément of .32?. For tke Signalman %aite
Male Group, the predictors were entry pajgrade, education
status, and SASVABMC for a hit rate of .648, ,an imprcvement
f .2€8. 1The Radloman White Male Group prdictors were entry

.paygrade, educatzon status, SASVABAI and SASVABSI for a hit

rate ¢f .€25, an improvement of .245. As ¢an, e seen,
1mportant rredlctor varlanles fcr both ratings aad groupln,s
1nclude entry paygrade and educatioa status.

It skould bse 901ntea out that entry paygrade is rot a.

6ériablq over vhich tle 1nd1v;dual-has any cont;ol. a Ferson
receives fbe entry paygrade that the Navf _givés him. The
inclusion of educaticn status as an important predictor is
céttainly.nct a surprising one since the linklbétween.it.and
succe55-iis commcn, knowled ge. As ' a result, it amust Dbe
admitted that,theAléngthyIAnalyéislperformed-for this thesis
has. pct revealed any mnev facts ' useful for selecticn of
individuals for the ratings. ‘
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E. GHECCMMENLCATICAS

The £cllicwirg are reccanended:
1.) The splitting of the dJdata base into serarate
racessex analytic jrcugs results in exicessively cowgplicated

analyses which do nct seem to lead to beneficial ccrclu-

sionsy it is therefcre advisable to avoid sub-group study

uniess there¢ are weighty reascns for such action.
2.) As many others have recomaended, the deteramination

c¢i criteria for success is a central issue ia this tyfpe of
study. Frcm discussions with detailers for the ratings, itc

Lecame clear, for exacple, that the use of acaieving -4 as
a critericn for success was not particularly realistic since
the exrectation is trat the average performer will reach E-5

'ty the end cf his first enlistment. A siamilar observation

was made by Bond in kis thesis. Whether or not this fact
should te applied to the Jata colleéted in the 1976-7& tice-
frame saculg be conéidered before further amnalysis .of tais
rature is attempted.

3.) Regarding criteria, it also might be useful to
determine whether the data rase can be manipulated tc reveal
informaticn on actual re-emlistaent for, use as a criteria of
sSuccess.- This suggestion is offered in 1lighat of the
empaasis on aileviating the petty officer shortfall cf the

‘€arly 19€0°'s. .

4.) Since the data base used in this analysis is ccpsid-,
ered to te one of the more complete and well-crganiied.
availakble, it should te redocu@ented so that others will be.
able tc wuse ii‘with"g:eater €ase. ‘This would te. a very
Eeneficial froject fcr a student ﬁith'appropriaté interests
ard tackcround. ' '

5.) Lastly, the autnors feel t#ét the determinaticn or
predictors is an educational exercise in'da;é analysis, Iut

that it 'is caly the Leginning of an intelligent aprroach to
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the prcrlec of selecticn for davy ratings. TIieid interviews
conlucted mid-way througz the Study pointed out that Navy
needs, tke attitudes of classifiers, and the constraints
under which classifiers operate all stromgly influence tke
use tktat can be made of any model developed througi amal- .
ysis. Further study of this ’felationship migat frcve of
great rerefit to Navy nasgower glanners. |
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TABLE VI

FEECUENCIZS FOE SELECTED VAKIABLES FOR RN RATING

ENTXY GACUF CLASSIFICATIGNS
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RN TE TP
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RACE E
0 .
1.
2
3

(1) WEIT

FEEQUENCY CUM FREQ PERCINT CUA PERCENT
2083 2083 1.49 51.49
383 5983 31-438 31-33¢
783 . 3773 15,431 930208
274 304 ¢ é-774 1002030
ICN OF GEOUPS CAN BE FCUND IN PXROGHEAM STEP1.
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128 4045 3-164 1002000
MALZ, (2) WHITE FEMALE, (3)NON-WHITE MALZ
BITE FedsLY A4LE, (3) N0 o
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: APPENDIX B

'RESULTS TABLES

TABLE VIiI

SIGNALMAN BESELTS OF CROS§*7ALIDATION

IN ST

- e - - - e . - o

- MCDEL: dAIN GROU2

No varianles entered at less
than the required .05
significancé level.

Cross-validation
Cerrelation = -, 124

‘BAIN GRCIF *
vVariakles iancluded: *
AFQTECNT a g-valae : Prob)g g-sauare
ENIRERYG * 2,399 3009 -0&d6
ENIaYAGE *
HSDG * - Varzablea entered and Prokot
ELACR *. ENTERP .0185~
CIHEF * - dSDG «0003
LEPENLIS * - BIACK .0121
SASVAEAL-SASVABUYKR * . .
' ’ * Cross-validation
* Correiation = .179
WHITE MALE GROUP *# - MCDEL: WHITE MALE
Varlatlec included: - ¥ ' '
%IECWI % 7 F-value Prob>F . B-sguare
ENTREAYG * 2.699 oog@r <10
ENTRYIAGE L ’ :
HSDG * Variables enteTed and Prokdt
LZPENLIS * ENTéPA G <0195~
SASVAEAD-SASVABHK * HSD .0001
* - 5A5Vazuc 0479
* Cross-Validatioa
x Correlation = .1
NON-=W E MALE GERQUP * MCDEL: NON-WHITE MALE
vari € included: * » :
AFQ : * . F-value PLOL>E BE-sguare
i r 7078 L3967 .2137
*x .
*
3
*
*
%
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Partial F-Value
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SIGNALMAN BESULTS CF CROSS-VALIDATION .
DONE IN STEP 9
AIN GacClz . * "MCDEZL: MAIN GIOU?
Variakles ircluded: *
ENTREAYG * F-value PLOob>F E-sguare
HSDG * 1,924 L0001 0€15
ELACK *
HSDG * Variables Entered and 2rgkidt
* ENTRPAYG .018:2
* HEDG .0001
: BIACK ~014€
* Cross-Validation _
* Correlationr = ,.205
WHITE ¥AIEX GEOUP * . MCDEL: WHIIEZ MALE
Varlahlec included: * '
ENTREAY * F-value Proh>F R-sguare
PDDU * 11.538 .0001 -0743
SiSVAzaC * L ,
* Variabies Entered and EECEDL
* ENTRPAYG «0174
x HSDG 0001
: SASVABNMC .021¢
* Cross-validation
¥ Ccrrelation = . 146

TABLE IX
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DISCRIMINANT

1

b o= o e

67

e B0t e s i S W . M b

Bt 2

TABLE X
SIGNALMAN HiT RATES FROM STE? 10:
ANALYSIS USING SIGNIIICANT VARIASLES FROM STEP 7
ECCI=TZST * HIZI RATES
ERICRS FEROPORIIQONAL * '
MG Success = .30 * MAIN GROU? «653  DIRIVS’
PG Non—-Success = .04 * : S «838 - VaAllid$s
W4 Success = .38 * WdITZ ¥A1Z .¢3€ DIRIVE
WM Non-Success = .o * : ‘ .£E28 VALIDg
ICCI=YES * HIT RATES : '
zRICRS PEOPORIICNAL * . _
4G Success = .36 ‘ * JAIN GROUP .€55 DERZI