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. r. f - SUMMARY R A
" approach STy
L i -
N o . T :
.A study was conducted to investigate =nd statistically
S S

°1°validate @8 performance measuring system in :heiTactical Air

%'Command Air Combat Engagement Simu or I air combat maneu—f
) verlng (ACM) training program at Vought Corporatlon, Dailas,
R Texas. The study utilizec a 12 week sample of 89 studentl

pilots in an experlment tc statlstlcally validate an objec—
tive performance measure of air combat skill,. compare the.
Jectlve measure to the subjectlve judgemen* of ACM Sklll g
made by instructor pllots, to 1nvestlgatewamprovements as a
* measure of ACM Sklll, and to-evaluate" 1ts utility as\a\traln—.
1ng ald T ‘ , R : '
Statistiaal‘methodologies of ridée'regression and dis-
crlmlnant analyses were employed “to assgess the quantltatlve
S and- qualltatlve characterlstlcs of the measure of ACM. sklll

< . -

*1n the s1mulator." o M N ﬂ"'

" Background . e
: N . - - o . B ’.” : .\ '
A scorlng ‘sys‘tem termed the Good Stlck Index (GSI) 1s
USed as an indicator of pllot alr combat sklll 1n the TAC
ACES I_slmulator training program. " *The GSI was developed . é;?
jointly by the'Tactical Air Command and the Vought Corpora-'
tion utlllzlng four subjec-lvely chosen and equally. welghted o
parameters Wthh to the experlenced pllot are 1ntu1t1ve 1n-< 4
‘dicators of alr combat skill. Thp four parameters are l) ’
tlme 1n gun flrlng enVelope, 2) average mll error, 3) offen-
— s1ve/defens1ve time, and;4) time to first kill - objectlve‘\
measures obtalned'aurlng student pllot scoring sesslonS'

r

agalnst programmed target maneuvers. The . TAC ACES I

- + : . <t




p - i : g
t;adningAp: :an ix :3n~-.-;a;3v~€ one-on-c.ie free engcﬂa-
ment tournaneag hems -« sgucdsnt pllot is ma=ched" aga_ﬁv,

_another. T:. tozkse =iz ,cu:uaMent is a Gcuble elimi-z-
tion event :_lcts —u=- -im twC engagements =o' be elir_-:
ted) result. = n z :.;ges i;aner; B ‘ -

The GS_ icre, -344;: EEREL predictor c: :ufkey shco- \
plaCemen:, az —arec : == ic. :zhe winner at sreater thax )
random frequm~.~ =7 ‘ - N

, I 4 - T e S J
Specifics . o o ‘

y - R

' The GSI -~ _icii.on  -ucy was qgnducted to statlstl_as_'
‘validate the Z=I &5 pr=x . <z0r of*turkey shoct w1nner, in-
vestigate imp——veme-: :x - . GSI by varying the weightinc
of each.of thz four n.zzme' -rs, and 1ntrodu01ng addltlona-
parameters as :andidates Z ~an -mproved predlctgr of te_xqz
shoot winner. ~he al.date: GSI was compared with the 't -
key shoot s-udent.; jaceme- * ored. ctlons]Pf the 1nstructc- .
pilot te .assess it: :yreemer= wilh expert opirion '
In orde- M -~ :=er evaluaate the\potentlal utrllty c*
the”GSI; forz- .~roup.ags o:Z zarkey shoot plabements-ln es
" class of eimai situzisnts were investigated;

N " S L ‘,Je :

o
:

-z @_1n- -s and Runners-Up (Finalists)

3 “per-Half ml—Flnallsts) v . P
| 4) . art:le Earkings. - | .
Data used _: tae study were colleetedaduriﬁg‘the 12

-

. class (12 weex) _.ample f-om 3 April,l97§ through 23 Jhne

13784 These zat: -ere ohjeetive meas ¥es of performante,

in the simdla:or, ~emographic (backg und) data obtalned . -l

\
by sthent questic-.naire,? and 1nstructor‘pllots' predlc—

tions of ‘turke:- sboa— placemeqt of students ‘within- each
class. The obieczive’ measures were obtained from scorlng
l .
Ssessions on Mondays, 1mmed1ately after brleflng and hands—o .
‘ (g - k’ '
v . Co 26 7 '\J : .

.

.« ’

-
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] . -

familiarization. anc W Fridays --st prior tc =zhs= turkey
shoot exercise. Ir - -u:- of the . <classes, ar adzi- ‘
sional scoring sess. : <as helc Wednesdays o better
iSsess. learnir . treris i he s _-__ator. '
‘The TAC ACES I - 2ining sy__ac was cons_stext
’1rcughout the -xpe ——ent as at—=st= to by. th: Cr.ef. In\
tructor Pilot: ;“:ructor pi. ..tz =~ovided individual
idstrudtion tc |« szudent, ccr:- rrating in areas of
récognized'de . :-zi=s, The s=uc »:.5 were aware of the
'scoring sessi:f., .1t were unaware >° the.lntended use of -
the acqurred .
Results , "
. : | . -
The firs zatiscical analys : performec‘determined_;

ikséiiiicffc: apicility of. the aally Qeichted four— .
param ro»GS: soz- obtained in T = ~4iday scoring sessmns.
The results ws: 2 -oroaredtto the = bjective student turkey
shoot rank pr=-iczions of the - ins:ructor pilots. The analy-
sis showed th. GsI score, u51ng T riday only data, to predict
the turkeywshoot w1nner with a 2% percent probablllty {one
in four) There was no . -statistical dlfference Detween the
GSI and the 1nstructor pilot. predlctlon capabllltles.

a second analy31s summed the GS1I score obtained. on ]
~r1day to the GSI score obtalned on Monday and’ optlmally

.welgﬁted the combined. score. A s1gn1flcant increase-" in.

probablllty of correct turkey shoot placement was observed
at.about 66 percent (two in three) . -

third analys1s used the- four 1nd1v1du 1 pa ameté%s
of each GSI score for’ Monday and Friday: (a t:ta{)of eight
terms) -and optlmally welghted each fndividual parameter.
The results increased the pre 1ctlon ‘of turkey-shoot place—
ment to about~75 percent (three 1n_fqyr), the beFt predictiqn

voa

’

P

't



.\l . i . ‘- - ) .
R - . S~
whlch could be obtained with the fourxparameters wif-
tlvely chosen as lmﬁlcators of ACM skill. . . -
- In the ‘fourth statistical analysls, a set of 4 - ‘:e;'
-.tive measures taken durlng. each scorlng session were _ -
| troduCEdj o the discriminanl model as potentlal p:ed-:::r. K
’candidates. Included- in the data set were the four zzr-a-
t‘meterg in the origlnal and improved GSI score. .The =z a1l :sis
- .~ derived an opt1mal predlctor with abOut 8C percent pr .o
- . lity of -correct turkey shoot placement Further,’a .

0 ﬁ
}e-
|

S 2 subjectively chzsen demographlc (background) data 2. tzined

Vo .
' . from ‘student quest onnaires 1ntroduced as pot-“tlal :ont:;bu¥
Y tor candldates in -the expanded list of candloates. s 3:94
e bablllﬁy of gorrect turkey shoot placement remainec abcuct
' 80 percent —- héwever, background parameters of tot 1 - me’
in frghter aircraft, time in the r-4 aircraft, Snc the -um-
‘ ber of sorties flowr'in the 1last th1rty days, reple "2d =aree
of the terms in the optlmal ob}ectlve predictor scc re. “his -

C fesult relnforces thé predlctor model as a measure »f .lot
L - ACM sklll. . : . N
N ," _ ' The statlstlcally validated GSI was used~;n the fi-=1 jji

analy51s to obtaln a measure of learn1ng trends in the =_7u- '
.lator. .A third scoring sess1on on Wednesday, n'addltle“ to
the Monday and Frlday data, enabled an evaluatlon of ski_1-
. develppment in the s1mulator over the week's tralnlng perlod.
A quadratlc flt through the means of 1nd1v1dual scores Ob-—
ﬁ\,'tgined on - the three days showed definite positive. group
; . - , learning (edumetrlc trend) The d: stribution of 1nd1v1dual ’
- " scores was seen to converge, ‘or: group § closer together, -

; (/jirom Monday to Friday. °The- slope of the quadratic fit
approached zero on. Friday, which indicafies that one week's
i tralnlng in the s1mulator was, optlnal for tne ‘classes sub-
" “; ' Jected to the 1nvest1gatlon., T i<; = ‘,P.
: s
—

e

»
©
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‘Conclusions . L

o L

.

THe overail anal'sez -1 the study showed the GSI to be
-a measure of ACM skll“\f-uh contrlbutlng parameters cons15— o

. tent with intuitive exper= opznion -and with an acceptable

Fa)

level of accurate assessment of skill in thefs1mulator. The~
GS¥ .score ' is shown to te useful in, evaluatihg individual

‘and group learning W1tu1r tralnlng programs ln ACM, and the

individual parameters -om?rlslng ‘the GSI score can be used e

as teaching guides. \P ' D . ‘ '
A recommendatior 1is made t& utlllze the algorlthms and

similar technlques ar- methodologles as presented in thlS

study to derlve perfc*nancd/measurement systems fogithe

Slmulator for Alr—to—A-r Combat at ﬁﬁ;é AFB an the Ailr

e

Combat Maneuverlng Iqstrumégtatlon (ACMI) Rang at Nellis" AFB..=:

.When an- objectlve pe_formance measure can be obtalned for

ACM/ln the alr, then\an objectlve measure, of transfer of
tralnlng between the '

certalned. .

s1mulators'to achieve llke measures of’

of- flylng tasks., "+ - 7 /s . o
. -’ e ' P \
. ) / oL e
. PN » . “a
..‘ N - .l
) — r N P -~ -
. ¢ v.h .
\} - N Pid rd
- . - STe g
— N t .
b ‘ ’ v /
[ -~ "'. ‘ .-
v - - .
A . . . . , v
. i - '1 . .,'.“
. .. 1 \ ) . ‘0 . ) ) -
L < Tu N R . . - B -
. - ! L
- : N o J/
° ~ ' ;M y . . -
- /ﬁ"" ) 7~
. ' \ e ”,
- > - 10 ,

o

A



-/gﬂii - I . S
1 . ... PREFACE . :

~
P |

:This report documents the ta;ks performed under coén- |

. tract.F34601- 77—A—0176 -KW01, the Good Stick Index Valldatlon

Study.v The Vought Corporatlon, Dallas, Texas, has been
undér contract with the USAF Tactical Air Command iTAC)‘to

'furnlsh the Air .Combat Engagement Simulator (ACES) faclllty
‘ ln su port of TAC: alr;;ombat traznlng durlng the data colIec—

tlon phase of thls study. A pllot performance scoring sys-

tem, the Good Stick Index (GSI), was developed earller;for

the purpose of predictlng relatlve performance of‘student 1
pllots in a free engagement competltlon w1th1n each class of
eight pllOtS. Inltlally, fogr parameters of- pllot perfor—,
mance were used to compute a GSI score for each plIOt -
‘These parameters were selected subjectlvely and were em- -
pirically we1ghted 1n :the scorlng equation..’ There had been :
'no‘prev1ous effort to statlstlcally valldate the predlctlve

oo

.ablllty of the GSI. equatlon.

’ The contractor washes to acknowledge the techn;cal
guidance artd ass1stance provided by Mr..Robert E. Coward
Contract Manager and* Co—Author, Flylng Tralnlng p1v1slon of
the: Alr Force Human . Resources Eaboratory, and_the program

- training, plannlng, and\schedullng interface of TAC ACES I
‘personnel prdvided by Lt. Col. John K. Sloan II of the Air

'

-

Force Tactical Fighter Weapons\Center.
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I. . ~
" IlflTRODUCTION . ’\_” | B
The Good Stick Index (GSI) is a numerical indqé)devel-*
oped to measure student pilot prof1c1en01es in- 51m/{;tea '
one-on-one air combat. The GSI, as origi ally formulated Uy
the Vought Corporatlon, Dallas, Texas,fégns1sts of four  “
objectlve performance parameters measured during USAF Tactl—"
cal Alr‘Command (TAC) Air Combat Engagement Slmulator (ACES)

’

s

I training, - . o -
) The fpur parameters comprlslng the GSI were subjec—~< e
tively chosen . and, from dafa obtalned over many classes,
emplrlcallyfrelated to derive a predictor of the "W1nner
or "runner-up" in the double elimination one-on-one free~
engagement tournament held at the conclusion of each train-
ing session. This ‘derived relatlonshlp appears to pred&ct
‘the winner or runner-up of the double ellmlnatlon free engage—_
ment "turkey—shoot" with greater than random frequenog)
This study 1nvest1gates the predlctlve ability of the
emplrlcally derived relatlonshlp as* a- predlctoruof turke§/
shoot winner by ut11121ng statlstlcal aralysis meth@ds.

Furt%gr, the study ‘derives, through statlstlcal techniques,

. the optlmal predlctor 1nd1ces uslng the orlglnal four sub-

'gJectlvely chosen parameters and then derives optimal pre-*"
‘xdlCtOIS from 'an -expanded set of objectlve measures, which
include the fbur parameters originally chosen, e
~ \These'analyses were performed using data collected from
12 classes of students in an experiment representatiVe of
TAC ACES I training. Input data,fidelity was assured by
(a)_certif}cation that there was adherence to the training
stlabus'by the Instructor Pilots (IPs), (b) certification
'that there were no hardware anomalies, and (c) ‘certifica-,
tlonithat there were no software anomalles unaccou?ted for

14 f |

19

durlng the control period.



. BACKGROUND

oo Ce ) L : o 5
” "'_ .
Additional analysés'were performedvto obtain'correla—
tion} of student pilot background data andfTR\Egzjectlve :
predictions of student ranking relative to GSI scores -and -
actual turkey shoot rankings. . . A ' .

' Four of the 12 classes in the experiment were struc~
tured to collect additional ed etric and psychometric s
parameters in order to obtain a greater measure of 1 iﬁief
dual and group trahsfer of training in the simulator. a:

The optimal GSI predictors,‘as derived by statistical ;,
'ana;yses of the experiment data,'are evalnated as'atpredic—
tor. Using previous class sess10ns as a data base to a -
limited degree, an assessment lS made of actual turkey shoot

prediction capability. = = ~ .

J

%he TAC ACES I, training program is conducted by the
Tactical Air Command uSing the Vought Corporation fixed
base air combat simulator (Figure l) The program. utilizes
two F-4 configured cockpits with full instruments and wea-

pon systems indicators necessary for air—to—air combat

. simulation in a functional mode. The software modeling

is for F-4D and F—4E aircraft flight characteristic. In "
addition, a MIG 21 issgodeled to provide training in dis-
similar, aircraft engagements. ’

Facility Description

L[] -

The Vought Air Combat Simulator, Figure_l,_é%nSists of
two cockpits, each situated within'16 foot-diameter %EBéLi-”
¢al screens. Overhead progectors provide dynamic earth/sky

horizon scenes and an image of the opponent s aircraft

The aircraft target is a high—resolution color 1mage pro-
vided by the Opaque Target'Optical_ProJect System (OTOPS),

“s ) |
. L ;30 : .



figure l. Th=z Voug-: Z:ir Combat Simulator

recently developed' by Vouzat. Each pisdot wears a g-suit

and sits ©n a g~sea=-. JAs = 2ilc: increases the load factor

"on hi: aircraft, hi- g-su_: -afl-tes and his g-seat de-

;EQ go

.

i

flates, The visual cispl:y Eims as a function of g and
e t ’

time and finally blzcks &-t, i=. E?a»targgt‘imagé the last

The g-seat =lso provides a buffet cue, beginning

as a - gh'ffééuency nibble, i:creaéing in amplitude and

.decrezsing in frequency a: peratration ih‘b the buffet area

occurz. Eac cockpit is equipped with fire control switch-

ology which ‘aflects the 7-4E, rumbei* 556 and subsequent ;

as mc..fied :v T.0., 1lF-4E-556.

< . - .




7 On-lineg firing and “hit cues, engine, aircraft. and we -

pon sounds add to the realism of " the 51mulated al- combat,/anh
¥

a separate bullet mcdel lncludés the t;me ‘of fllc t. Wea-
“'pon\re %sm extends to the heat and raday missiles, too,
das’‘a miss w1ll be 5cored if the aircraft target exceeds the.

a

3

missile turning/tracking capabllrtles before the time of
flight has el psed. A pr}ot scorlﬁg system ca;led the GSI
measures the pelative air combat SklllS of the pilot.

A unlque'Instructor PllOt (IP) statlon that is moblle
‘and that can be operated from alopgside the cockat pro-
vides the IP a matchless vantage p01nt.' The IP statlon
provides complete control of the simulatlon, 1nclud&ng
operate, freeze oz’reset,'replay data recording; v1deo'

.recording, and options to record and olay bagk preprogrammed

8

.

‘_/ or canned target trajectorles. t alsQ contalns ‘the engage—’

f* . ment scene whlch can be recorded cn v1deo‘cassettes, aTOng

‘ . with the audio from both cockpits and the IP, for subseguent
replay and 'debriefing. TN 055-

L

Training Sessions

i

‘, [ .. o

Typically, the TAC ACES I :rain’ngwsession/is sche-

1led for one week and consists of elght student pllOtS and
nree IPBs. Each student accumu . ates a minimum of ten hours
_Z classroom and hanés-on trair..ng in air-to-air combat
4o student pilots train simtiltaneously in the,dual dome -
-wo-cockpit facility. Jili:ach student pilot is normaily in-
structed by an individualeP, but a singleiIP can instruct
both pilots simultaneously._’Traininc data are normally
*ecorded while "flylng" agalnst a target with preprfgrammed
i’ fllghtpaths, ‘A kill is scored" byiguns, heat missile,

> " radar missile, orground strike. | .

L




- . . g . RS
h/ﬂ$) - The student pilot undergoes ’nltlal br’efinQS and € =m=’
ulator famlllarlty sess1ons on-the first day of the five
-J"v' _ days of ﬁralnlng. After becomlng fq@;Lrar w1th the simu_a-
tor characterlstlcs through the haﬁds-on se551on, the stu- :
”dent is scored" agalnst a sermes of canned target maneuvers.

P IR MThe student s 1n1t1al performance 1s recorded by computer
v ' and stored-on magnetic tape.‘ : .

° The t alning progresses duging th wee¥ in accord W1th
‘the TAC*ACES I training syllab - The final day- of train-
ing, ‘the fifth day, consists of econd scorlng session
with each studEht pllot competj ng .gainst canned‘targeﬂ' '

maneuvers as was 1n1t1ally done or. the first day of tralni9//j

4

PPE . rd

ing. The class trainlng culminates by a double ellmlnatlo

i | ' competltlon, dr turkey shoot, where each student competes

| ‘against the othsfs in one-on-one frge ehgagements until

’ ellmlnated or a\w1nner is deczded o

/;“ - Background data are collected or. each pilot undergoin;_

_ TAC ACES I training. 1In addltlon, each student pilot i=

- asked‘to su?ﬁectiﬁely evaiuate the s-mulator performancesl
in comparlson to the actual aircraft. Subjectlve evalue-
tlons of the tralnlng effectlveness and pc= :ential improve-
ments are alsoO. solicited. These data are “ecorded on ar-

propriate questlonnalre forms and t:;nsmlt:sd to TAC an-

N

(e 'copy remains on flle at Vought,

Uti lization‘\:f Data

: £ ) ‘K * . N
' The‘accumulated ubjective critiques of the simulator

performance aﬂd the tralnlng evaluzations obtalned from the

student pilots and 1nputs from Ips are used‘both by TAC and

Vought in evaluating potentlal lnprovements in the s1mula—
‘tor and simulator tralnlng.' : 5\\

18 o




N v

Ng ;, The’ objectlve measures of student pllot performance N
are}used in- obtalnlng‘the'GSI to. repqesent a measure of‘
y“relatuve proch1ency in alr—to-alr combat in the s1mulator.

-

e ) '.¥. ‘Student pilot. bac*ground data are used to subjectlvely L-
. ;ﬁ'correlate a pllot s, expectpd level of'prof1c1ency ith that
L "measured by the GSI. - - . ° : : ¥ Yf ’
’ S 3 R . S S
o Experiment'Controls f”. e o -/
g . A ' . 5 s . ;), _

_ ' The data were collected for a. sample of 90 subjects

o durlng the perlod of this study, under conc1sely deflned
. controlled condltlons. The ' study was unlque in the sense

that the data had to be collected w1th1n and from the 2pera—
-tlonal tra1nxng env1rbnment The collectlon of data under
these condltaons also had to be made on a minimum 1nterface

- and non-interferehce- basis w1th the ongolng TAC ACES I <
-;training program. This requlrement precluded-the applica-

' ‘tion of experlmental controls in a classical sense, as fqund -
“in a laboratory -experiment. As a result, other methods of
control were developed to functlon within the restrlctlons )
1mposed to provide some assurance as to the fidelity of the

. data collected and_to minimize the effect of -undesired

. variables. " This was accomplished by briefing each" new Chlef

' IP -(CIP) “as to the mandatory adherence by IPs and students
'~ to the approved TAC ACES I Trainihg Syllabus. A form was

" developed and completed after each tralnlnd'class, certlfy-
ing to the adherence to the TAC_ﬁQES I -Training Syllabus,»
fldellty of the air combat simulator performance, and per-
formance accuracy of the software and computer hardware.
Data collected from TAC ACES I students prlor to thlS study :

\ s

did not have these controls/’ ' ‘ ‘ - : T«——j>

" .- S
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Y ) ST T .
c B Tve EEE7AEES I %tudents in the study were noteaware £
"|. the -GSI Validation ‘Study and the purposes of data collect on.
IndiVidual pilot performance data here co&lected on‘quday
. S ~and Friday of the training 'week and. during the "Turkey.g
' Shoot!’ elrminatioh contest, .after completion of the. formal\

. 'training program. 1In. addition, performance data were o we
S . collected for four of the 12 classes on Wednesday of the \\
. training week. The students were alsd required to complete .
ia bagkground questionnaire and an end—of—course critique. e
Tne existing queétionnaires %ere modified to" obtain age ;o
group and combat- experience data._ The Chief Instructor :
‘Pilots {(CIPs) ,for the TAC ACES program were required to pre-
L dict»eigh student's performance <in the turkey .shoot centest.
ﬂv// . As'each class completed the formal training program, the.CIP.
" was required to rank-order that class of students as to
their perceive standing at the completion of the turkey
shoot’ eliminat on contest Simulation or other training N
. syllabus anom liesswere also recorded as a part of the data_
://f'collection task to aid in. the identifiqation of outliers in
the data sets. , Y : ' )
. All of the student pilot performance data were recorded
on magnetic tape. All other data from students background
course critiques, and CIP rankings were ‘'recorded on foxrps
adapted to or qénerated for th'e study., In addition, ajg of
the studént pilot performance data were produced on hard
= copy printouts for verification and- preliminary analyses.~
' The forms developed aﬁﬁ used in;the study are included
in Appendix B. The TAC ACES I Training Syllabus and the
turkey shoot. competition rules are included in Appendigic.
Mathematical descriptions of the scoring computations for
each weapon $imulated in the stuzy have been submitted to

-

the Flying Training DiVision of the Air Force Human Resour-

‘ce§lLaboratory T . B Y

R | . | -




" with objectlve data.to obtain optlmal predlctorﬂmodels.

*
-
A W)
-

o .
s , X LI YO

.
‘

?'Tﬁe scope of thls 1nvestlgatlon Y% llmlted to the v‘
optlmlzatlon and’ Val;datlon of,the GSI system. The 'primary
product is an asses§ment of 'the. capablrltres and limitations
of the GSI scores -as 1nd1cators of, pilot A;r Combat Maneu—
verlng (ACM) skill and the determlnatlon of the utlllty of

GSI scores as pred;ctors of plth performance in free—engage—

-

ment turkey shoot competltlon. : -

N _

Derivation of Optimal Models

The emplrlcally derlved GSI was statlstlcally vallda—

~ted to its predlctlve capablllty by the use-of. statlstlcal

analysls technlques. AQnV1mproved GSI predlctor gslng the
four subjectlvely selected parameters of the empirical GSI
was obtained by dlscrlmlnant analyses. ‘A further improved .

-GS1I predlctor was derlved from the expanded list, of avalla—

ble candldate predictor variables and varlable selectlon

technlques. These 1mproved predictors were valld&ted with

data acquired ﬁrom classes outside the experlment Confi-

dence 1ntervals on the predictors were provided. Further, -

standardlzed dlscrlmlnant functions were provided to identi-
fy the relative contrrbutlon Qf each parameter in the de-

.r1Ved predictor equatlon(s) Student pllot background and

subjectlve data obtained from questiennaire formﬁ were 1nput

3

..

.-
~

o ’ . T v‘ﬂu'-
21
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- Gompariaonﬂwith&Expert Opinion - .
v E= ' Subjectlve ranklngs of student pllots were obtalned
s from.Instructor leots and compared to the derlved GSI

' | predlctors and the actual pilot rankings dBtalned from 1*

turkey shoot results.; .These 1nterrelatlonsh1ps were des-

“féff‘; cribed the.usé of correlatlon and varlance/co—-

| k4 _ varlanc?mat;lxes. : - -

oo T G o y o
CeT Correlatlon With PreVLous Data v . ) \( _

Qﬂ-“__ L Data from classes undergolng tralnlng prlor to thls'

ﬁ{?- . experlmental study were usedgon a random selected basis to
obtaln measures of GSI predlctlon accuracles.i‘These in-
vestlgatlons are necessarlly llmlted ‘to the GSI as deter—'

.mlned from- the four subjectlvely selected parameters, s1nce

other objectlve data were not on flle. o S s
A ] ) »
SO Reliability of GSI Scores - = - ¢ T
! i.h‘ f . “The rellabllrty of the GSI was determlned by calculat—
' - lng confldence 1ntervalslpf predlctlons of turkey shoot rank )

and correspondlng confldence levels of the degree of ‘cex- .

»

talnty of the predlcted value.
.«" ' , . b v RN I
«xﬁfgdumetric;and.Rsychometfic Measurement
oo - A measure of learnlng effects was obtalned by stat1s-.
tlcally analyzlng data from four classes speclflcally struc- -
tured to obtain three scorlng perlods for each student pllot.
Measures of rnd1v1dual and group learnlng were statistically"
derlved as a functlon of time in- tralnlng. These learning '
rates were compared to student pllot performance data.

” . | -‘ N 27
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Sl III., /\NALYSES

The GSI Score was computed from data acqulred dur1ng

the TAC ACES I tra1n1ng of each class, normahly on Mondﬁy

. -and Frlday._ Dur1ng the GSI Valldatlon Study, a th1rd/set

‘ of GSI - data was ‘collected on Wednesday "for four of the 12
_ ,classes 1nvolved. GSI data are recorded nomlnally aga1nst
— . 'f1ve canned targets, generally, two of the five are cine-

'track and the remaining three are head-on.
The equation defining GSI is,
GST = 4.6 (70-MILERR) + 0. 86(PANG)+(O/D-35)+0 5.(180~ ~rrFk) (1)
where- ' : ' :
MIL ERR~- average mil error over two c1netrack
o ) runs while R < 3 000 ft.
PANG .r’average percentage of engagement time in
Tp01nt1ng angle advantage, R < 3000 ft
o4 «  oOver two c1netrack runs., '
O/D - average ratio of offensive to defens1ve
] o o - time aga1nst the head-on targets. Offen--
.‘: | .-,f o .~ sive tlme is. the time the target alrcraft
, ' is in the front hemlsphere of . the plloted
B | ~ _+aircraft. . : . -

: TTEK (/f“average ‘time to f1rst kill (second;) from
beg1nn1ng af run until student achieves '
first kill against head-on targets w1th gun.
or heat missiles , \
The GSI Score itself is 1ntended .to have a possible.

range between zero and 1,000. ' Also, each ‘of the four compo-

~ nent'scores was originally- intended to contribute equally to
‘the index itself. Scaling factors were adjusted from ‘time
i “to tlme as experlence was ga1ned and when an- adjustment was

+  considered approprlate. The eguatlon for GSI given above

) contains the’ scallng factors used over the data collectlon

 period of th1s study. MIL ERR PANG, O/D, and TTFK are
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~

;referred to as the GSI component scoreé or component

‘ ' C\%arn.ables J.n this report i
’ ‘ . * . '

-t

<

S%atistical.Analysis of GSI Data

[

o : . S
o o Thevetat;stical'analysis of the basic Monzly afid Fri=
- day GSI scores and the four GSI component ecores~coilected
oner the 12-class experlmental pekiod is presented in this
section. _ - *
Histograms of the GSI scores and the four GSI compo-
nent yariables (part—scores) are provided in Figures 2
through 6. These show the general distrib tlonal shapes of . fk
each- variable. The hlstograms for Monday and Frlday for *
each score are prOV1ded on the same page to,facllltate -
_ visual comparlson.. In general, the drztrlbutlons 1mprove
a - from Monday to Friday (increase. or decrease as approprlate)
and the sample standard dev1at10ns become smaller. I3
‘ Scatter dlagrams for"GsI and GSI component varlables
for both Monday and Frlday‘hre prESented in Flgureﬁ 7 .
through 1l. The Y—varlable used to construct these: scatter
.dlagrams 1s turkey shoot rank. Turkey shoot winners are
ranked one,'nunners—up are ranked two, th1rd ellmlnators
always receive. a rank of 5 5, and first ellmlnators are 3
generally ranked 7.5. “A visual examlnatlon of these scatter
1 o diagrams reveals no apparent trends.¢ .
Early 1n ‘the analy51s, a second . candldate Y—varlable
- kwas con51dered to be of p0531ble 1nterest This was frac—
-~t;onal wins, defined ae_the ratio of turkey shoot wins ‘to "
the totai;number of engagements for a given student as indi—
'cated on the double elimination tree used to score the
_ .turkey shoots. Correlatlon coe °f ~1ents of the four.GSI
,\T component varlabies to turkey shoot rank and fractional.wins
for both Monday and Friday data are shown in Table 1. . The
presentat;pn is constructed so that the correlatlon
P
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TABLE 1 - GS1I CORRELATI]ZON COE.FFICiENTS

z ' s | - [
| | MONDAY
3
& : — T.S. AVG MIL ~ % OFF )
e © RANK - _ ANG TIME  TTFK
T.S. RANK . N1 . 1254 .1318, -.0270 .1512
AVG,MIL.ERR. *63200. 1 --.0891 -,1915 1650 .
“$'PANG - 0313 -.3071 1 v .2107 -.2868
% OFF TIME -.2761  -.0951 0007 L - -.5430 ' -
" TTFK L2817 - .0559  -,1557 agsoézﬁ\\\\41 N
‘ FRIDAY S0
. 1 s ’ \
A . ‘ . . - - \
Ry . MONDAY s
T o FRACT.  AVG.MIL -~ . & OFF —=i= _
* - © 0 CWIN - ERR % PANG: “TIME  TTFK
| . . | il ' ,
FRACT. WIN. © ™1 _ . -,1355 ' 1759 .0261  -,1218,
o s -
AVG.MIL.ERR. _.0323\‘\\\ 1. =.0891 ~-.1915 . 1650
¥ PANG  .0289 -.3071% ;~1_  .2107 -.3g68
% OFF TIME .2866 -.0951  .0007 ~1 -.5430
)/TTFK , —.%748' .?559 -.1557  -.6052 1.
_ ' FRIDAY
\‘
/
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) v-coeff1c1ents for Monday data are shown above the maln dla—
gonal of each matrlx and for Friday data are below the maln
dlagonal.' As can ‘be seen, relatlvely strong correlatlons-

_.eéxist among the.component varlables 1nd1cat1ng non-zero co—
'varlances and thus lack of 1ndependence, i.e., poss1b1e ’
51gn1f1cant multlcollnearltles. Correlatlons between the
ro component varlables and turh/y shoot rank and fractlonal

wins -are also séen to be very weak. Various regresslon .

»analyses uS1ng approprlate varlable selectrgn technlques

" and ridge regress1on were also conducted as part of- this’

"study._ Predlctlve capabllltles of these regression models

; 6 is what might be expected

_were.found-to be very poor. Th
in v1ew of the 'scatter dlagram prov1ded
In an attempt to determlne‘slgnlflcant sources of
varlatlon Wlthln the data, five three-way analyses of.
-‘varlance were ‘conducted, for GST and'. the four component

-fvarlables.s‘The three sources of variation investigated. -

—

‘were o , . .
(a) varlatlon between days‘(Monday and Frlday),
r(h) varlatlon b%tween turkey shoot ranks,'and
(c)»'varlatlon ‘between the classes wh1ch contalned
: elght students. ' R
Table 2 shows the results of the _4nalysis of the GSI
) .scores, It was found that very significant dlfferences_
. exist’ between Monday and Friday GSI scores (The risk of
ferror in saylng a S1gn1flcant dlfference exists when in fact
it does not is less than one percent), 1mply1ng, of course,
‘that 1f GSI measures group. learnlng, a -significant 1ncrease .
occurs over the five-day" class‘perlod.f This is discussed in
.detall in the section .on edumetrics. ‘The other significant .
source of variation (also significant at the-one percent
e 'level) is between classes. It was preferred that slgnlflcant

dlfferences between clasSes would not occur, as this

[

~ ) o . R o4
. 1‘ . . . . 36A . . )
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. ' .TABLE 2 - ANALYSIS.OF VARIANCE - G5I SCORES _

. . ) N v
L\ . L . " <

<

"SOURCE OF

- .| varzaTION | SYM OF SQ. | DF MEAN SQ. = | F'TEST §

- BETWEEN - ' ' .
f/ . | bays ]l 997,335 | ’01 997,335 .51’lf*'

| | | BETWEEN | * N -
T . | ranks , | 58030 [ 3 19,543 |, 1.00

P

serween | o . - 1 - . T
CLASSES - - 655,204 -8 81,900 [ 4.20%*

RESIDUAL | 2,557,437 131 19,522

‘roral. | 4,268,606 | 143

- ‘“_‘ Lok 'signifiCant,aE'S%“%FQel, _
S ** significant at 1% level o "_-‘

: ' \/ . ) ’
) . L, . .
. . . . . o
o




could tend to mask differences between ranks, as exhibited'
in the data, if they really existed. Conversely, it was.
desired that significant differences between GSI ‘scores by
rank -should occur.  These differences. did not occur, and
this provides evidence as to whyvthe initial‘GSI‘score is a
relatively poor predictor of turkey shoot rank. Figure. 7,

which shows scatter diagrams of GSI scores versus turkey é
shoot rank, prov1des graphic-ev1dence as to why Significant -
differences between GSI Score and rank do not exist, or at .
least, they cannot be detected from these data.

. Tables 3 and 4 present the three-way analys1s of -
variance tables‘for the GSI component variables. For the
component variable average mil error, Significant differ-

.ences between ranks appear to exist at the 1 percent confi-.
dence level, but no difference is evident between days. A’
difference is detectable between classes at the 5 percent
level. o o o . _

For the;component‘variable percent PANG, significant

differences are evident at’ the .1 percent- level There is no

_eVidence of Significance for var1ation between ranks. For
the component variable, offensive time, significance be-
twéen days are detected at the 1 percent. level, .No differ-

ences appear 'to exist between ranks or 'classes. For the
component variable TTFK, significant differences are de-
tected at the 5 percent'leVel béetween days and between

v'ranks.i Differences are not"evident betweeb classes. ;Table‘

.5 summarizes the finding of the analyses of variance: per-

-formed of the four GSI component variables.
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.  _TABLE 3 - GSI COMPONENT ANALYSIS OF, VARIANCE
ANALYSIS OF VARIANCE - AVERAGE MIL ERROR
N\
.- | SOURCE oF
VARIATION | SUM OF SQ.
BETWEEN - | - ‘ . - ' .
} pavs - | . 152'1;1 1 '.152.11 , .51
7 EﬁiﬁEEN"‘ ' ' B |/
' . LwhLb 67. g : * %
RANKS - | 4/567.06 3| 1,522.35 5.15
. . . .
. | BETWEEN | - : - :
S CLASSES ' 5,568.72 .8 696.09 2,.35%,
RESIDUAL | 38,764.33 ., [131| . 295.91
J . » . » _.. . v . : .
TOTAL. +49,052.22 | 143 .
it H . . %
ANALYSIS OF VARIANCE - % PANG . ct .
SOURCE OF } e e | "[ e |
| vartarion | SUM OF S9. [bF [ MEan so. |r ms'rﬂH &\\\
. BETWEEN : | L . |
, payah T%,871,i7 | 1| 2,871.17  [24,5%
‘ ) . R ’ / . L
. . | BETWEEN - RN : - '

; e . 356.08 |3 118.69 ~ | 1.01 | .
- . BETW N . - ‘ R -‘ B .' .
- crndiet | a,114.25 L] 8 514,28 4.38%

U |restpuar |15,871.44 131 | -117.34
'TOTAL 22,712.94  |143. | ‘ ‘
* significant at 5% level & ‘
** significant at 1% level~
e 39y
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TABLE 4 - GSI COMPONENTlANALYSIS OF VARIANCE -

ANALYSTS OF’VARiANCE_- % OFFENSIVE TIME

SOURCE OF

VARIATION S.UM 6? sQ. | oF Mzaﬁ sQ. F TEST
pavs 6,69€.69 1 ‘6;696;69 47 .2%%
'gigggEﬁ 274.25 3 éi;42. .64
A 1,332.47 e 166.56 1.17
RﬁsIbUAL : iaﬂgfo.ss' 13;5 141;99 '

26,903.97 |

BETWEEN

19,113.07

19,113.07

{ rorar. 143
. /\/_,- )
ANALYSIS OF VARIANCE - TIME TO FIRST KILL
SOURCE OF | o\ ' ' i -
. S F SR. |DF .
VARIATION UM OF SR MEAN SQ F TEST |

DAYS ] o~
. B ' v 3
BETWEEN ’ 1
- 2= [ ] . : [ ] * %

XS 13,‘15 75 .3 | 4,405.25 5.35
BETWEEN PRI TN _
CLASSES 10,873,91 8 ,“iéif 13 1.65
RESIDUAL 107,942.50 131 823.99 _
TOTAL 143

151,144.33

* significant at 5% level
** significant at 1% level
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TABLE 5 - SUMMARY OF RESULTS OF. ANALYSIS OF
VARIANCE OF GSI COMPONENT VARIABLES

SOURCE OF . . . .

VARIATION ; MIL ERR . $ PANG $ o/B~ ~ TTFK
BETWEEN 'DAYS = - . Xk T
. BEJWEEN RANKS  ~ ¥ . - - U oxx )
BETWEEN CLASSES 7 * Cowx L .
; * significant at 5% level : : ’
* % signlficant at. 1% level . (\

a A,Comparison~of the GSI Predictor

AN

This section presents a comparlson of the best predlc—
.tor using the GSI Score as deflned‘ug the beglnnlng of the .
study with random selectlon and with CIP predlctlons (CIPPs)
made just prior to the turkey shoot/ competition. Comparl—
sons were made at four levels of déiall as to the outcome
'of the turkey shoot- (These levels of detall are carrled

\
throughout the remainder of the study). The. four levels are

'

defined as follows: e _ \ )
l. Four Groups - Proper placement into the proper
. . o ' turkey shoot quartile, i.e., 1 or
| 2 'in the first group, 3-4 in the
second’ group, '5-6 in the third group '
: and 7-8 in the fourth group. '
?2. Upper Half - Proper placement of students in the
. of Class - ' top four turkey.shoot ranks in those
’ ranks,‘i e., 1, 2, 3, 3.5 or 4 in
. these ranks. A
3. Winner and - Proper placement of the W1nner;9p/F\\
R“Pne?'UP - runner-up in the winner/runner-up

o : group. -




‘ ? & 4
— : o~ . J/
S — | : | o _—
4, Wi - Proper identification of the -
e ;- ' ‘actual turkey shoot winner, + = .

The results of this comparison are provided in Table 6
; Note that CIPPs were not made forjthe first few classes
;,of the,experiment, thus,‘only 67 out of a possible 90 CIPPs
- were~fhade. Theirandom selection probabilities were deter-
mined under the assdaption of independent random assignment

of students to turkey shoot position. For example, thewe

ssignments of outcome to the turkey

.‘. ' are eight possible
shoot position. ne of these positions is‘the'Winner.posi-
tion; another is the runner-up position; two are third
eliminator positions, etc. Thus, the probability that a
given student Will be aSSigned the- Winner position, given
“that his aSSignment is at. random and independent of all
other assignments, is one out of eight or 12.5 percent
Similarly,oik the grouping being considered is. winner and/or-
- runner-up, there are two out of. eight pOSSlble aSSignments
in this group.‘»Therefore, under the same assumption, the
probability that a given student will be assigned to the
winner and runner-up grouping is two out of eight or 25
percent, Similar logic_is.used in determining the probabi-
lities associated with the random'a5signments to the:other
tWo‘groups. o o
Four ent;;eg\are prOVided for CIPP. and GSI ranking
predictors for each of the four groupings. These provide
basic data on the actual predictions. ' For example, for
CIPP and the "four groups" grouping, the CIPs properly
placed Zlvout of 67 predictions in the correct groupings
(1-2, 3-4, 5-6, or 7-8); thus, Zl/of‘67 or'3l.3‘percent
. were correctly classified., Ninety-five percent'confﬂ‘Ence
: limits were calcglated using these data and were determined-

[}
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TABLEG - .

v A COMPARISON OF FRIDAY GSI RANK PREDICTIONS
WITH CHIEF INSTRUCTOR PILOT (CIPP) AND

" RANDOM SELECTION

-

. GSI

: P 'RANDOM -, - RANKING
GROUPINGS ° l SELECT. ' CIPP (FRI.SCORE)
NO.CORRECT -, 21 26 -«
PREDICT. - &

: TOTAL NO,  , - 67 ° 90
Tgf? gfgups PREDICT. ‘ I '
5-6.7-8) % CORRECT 25% 31.3% ¢ 28.9%

4 PREDICT. oL -
. 95% CONFI- . - ‘20.2-42.5 19.5-38.3

DENCE INT. . -
NO. CORRECT . - 24 27
. PREDICT. . .
TOTAL NO. - 34 46
ggﬁgR HQLF ' PREDICT. | | | v’/?w
(1-2L§f4) ‘4 CORRECT 508 70.6% 58.7%
1< PREDICT. : : _
95% CONFI- - 55.2-85.9 44.5-72.9
DENCE INT. : , .
¢
—
NO. CORRECT - 6 9
- PREDICT. '
.  TOTAL NO. - 17 23
gégggg-gp -PREDICT. / '
(1, 2) % CORRE 25% 35.3% 39.1%
! PREDI
. - 95% CONFI- - 12,.6-58.0 19 2- 59 1
DENCE' INT.
NO. CORRECT = 1 3
PREDICT. ' :
4 TOTAL NO. - 9 12
. PREDICT. . -
R % CORRECT '12.5% 11.1% 25.0%
' 95% CONFI- - 0-31.6 0-49.5
DENCE INT.
. )f"%’
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. to be 20.2 peﬁﬁeﬁt and 42.5 perceﬁtl. _Thus, over the long
// - run, 95 percent of. the CIPPs can be expected to be betieen
20.2 and 42.5 percent correct. Similar information .is pro-
vided for the other CIPP and the GSI ranking- predlctors. ‘

Each CIPP and GSI ranking predlctlon was subjected
to a test of the hypothe51s that it isjequal to or‘better
than fandom,selectlonZ; The CIPﬁ\f’rJihe upper half of the
turkey shoot was found to be SLgnlflcantly better than ran- .
dom selection at’ the ’s percent ‘confidence level., The GSI
ranklng predlctor was found t? be sxgnlflcantly better . ﬁhan
random selection for w1nner and runner—-up also at the 5°
percent confidence level. All ‘other predlctlons were found_
vnot to be 51gn1f1cantly dlfferent from random predlctlon at
A/;s the 5 percent level. Table 7 provides the levels of signi-
' flcance at which differences woﬁid be. assumed to exist. -

0 4
. .

(:iasLE‘7 - KPPROXIMATE RISK LEVEL AT WHICH

DIFFERENCES-CAN BE- ASSUMED TO EXIST 3
GROUPINGS 'CIPP ;%.- g GSI RANKING
FOUR GROUPS S 1%y 18%
UPPER HALF 5% . 13%
WINNER & RUNNER-U? - 26% | 5%
A - .
WINNER 36% 208
Y 8

lOstle & Mensing. Statistics in research, (3rd ed.). Ames :-

Iowa State University Press, 1975, 100-101,

) \
)

.Zostle & Mensing. Statistics in research, (3rd ed.). Ames: |
- Iowa State University Press, 1975, 129-133.
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. Thus, to this pOint in the analysis, it can be con—'
cluded that CIPPs can class1fy students%as to whether or
.'not they will finrgﬁkin the upper half of the turkey shoot
’mi about 55 ~o 86\percent accuracy while a..simple GSI L

ranking scheme can correctly predict turkey shoot winner;
~and runner-up classification about 39 percent of the time}n:
-@or other predictions 1nvesti§ated the two predictors. -
appear to(be no better than random selection. The data in
' Table 6 will be carried forward for comparison With more
sophisticated predictors developed from the expanded data
sets acquired from the master data base, and through the- use
of discriminant analys1s. ' 7
'

ThHe Discriminant AnalySis - A Discussion of the AnalySis

- . Performed o - T
7 ) ) /‘ - - /
£ The GSI scores, the GSI component variables, the expan-

ded set of candidate predictor variables, and the demogra-
phic data were subjected to a series of discriminant analy-
ses using the sub-program DISCRIMINANT available as/part of
‘the SPSS packageB. The capabilities of this program were
useful in the development of predictor equations from the
available data. The purpose of this analysis was £o build |,
optimal prediction models. which predict "turkey shoot" rank
from data collected during the 12 speCified TAC ACES I
* classes.” The models derived used the Wilks Lambda variable
selection_criteria.to select the best candidate predictor
/yariables from those available. The models derived are
: optimal within the constraints of the analySis but are not
, _ necessarily maXimal. A maximal predictor model could only
- be achieved if all possible- models were considered.

N

; i ' 3Nie; Statistical Package for the Social Sciences (spss),
(2nd ed ). New York: McGraw Hill, 1975 434-462.

’
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////// | ' Dlscrlmlnant analyS1s begins with the des1re te sta—
~ tlstlcally d1st1ngu1sh between two or more deflned groups
us1ng information avallable from sample data. It was de-
s1red to predlct turkey shoot winners using data collected

and/;lso from questlonnalres..
were deflned from turkey shoot
of 'eight student pllots; there.

1ve dlstlngulshable turkey shoot

.’(Z'mal course of ‘his traini y.

‘The groupings of#interes

. *‘radk,, In a norma .

" are always at . least
groupings. These are in order from mostﬁfeyorable to

least favorable outcome: winner- (Lg, runner—up (l), th1rd

7 ellmlnators (2), second ellmlnators (2), and first elimi-

,\\nators (2). ‘ S
N The prlmary objectlve of the analysis was to develop

'\predlctor algorlthms for turkey shoot winners; therefore,
the groupings considered were structured to investigate the .

. level of detail at which winners could be predicted.from =~

'avallable data: Wlnners can be: deglned in severa?‘ways. t
One winner class is the absolute winner .or undefeated stu-

-~ dent in the turkey shoot' .’ A second W1nner class is the
winner and runner-up. ThlS grouplng scheme was used with .

" some limited sSuccess in earlier Vought 1nvestlgatlons whlch
employed Friday GSI as the predictor varkdhle. A third
level of detail is the upper half of a élass as determlned
by the turkey shoot competition. /In all, four different

grouplng schemes were deflned and 1nvestlgat d. .- These
are as follows: . A :

,~) l. Winners (Group I) versus all others (Group-II)

: 2. Winners and rugners-up together (Group I) versus

.5 C all others (Group II)

v

3. The upper half of the cldss (Group I; W1nners, _ :
- &unnerSﬂupq and/ihlrd ellmfnators) Versus the ; ':
.lower half of theldiass (Group II: secondv '




eliminators .and first-eliminators).

4. Four Groupings (Group I: winners and_runners-
up;,Group II: third eliminators; Group III:
second ellmlnators- Group IV: first elimina~=--

tors ).

_ _ The artalysis was .conducted in four parts, .each part
N~ belng defined by the candldatelpredlctor variable set to
g be used. The first analysls used only Monday and~Fr1day
GSI scores as candidate predlctor variables. This analy-
sis provided a measure of the: best prediction capahﬁllty
of the GSI itself. Both the Monday and the Friday GSI scores
were presented to DISCRIM as candldate predictor varlables.
Thus, .DISCRIM was able to select one, tHe other, ‘or both
GSI scores. As it turned out in the three winner group-- -
< ings 1nvest1gated in- the f1rst analys1s, both GSI scores ,
were always 1ncluQed. The predictive capabilities -
determined her%*were then used as the baseline,. or basis
. of comparison, for the‘other three analyses which folloWed.
" The dlscrlmlnant an/ﬁy51s cons1ders more than just
‘ correct class1f1catlon 1nto the desired group. Two- groups
- are defined, one group 1nclud1ng the w1nners, and the
other group including the non—W1nners. It is possible to ‘_
correctly claskify most of the true w1nners but 1ncorrectly
class1fy some relatlvely large number of non-winners as
w1nners. It must be declded how many non-winners can be
. e accepted in the winner group. This study found that by
’usin 4indicators more . complex than the GSI- Score itself,
it was possible not only to correctly ClaSSlfy 'winners" * '
a fairly largerpercent of the tlme,vbut also to greatly . (
reduce the classification of non-winners into the winner B'
‘'group. ‘ | .
. The analysis began with' the empiricallytdetermined‘

GSI scores as predictor variabjles. In the second analysis,
r v, 5

‘47_ | N L/

ro




e
the four component variables (or part scores) from which.
GSI is calculated were used. instead of the‘GSI total scores.,
. The RISCRIM program was then allowed to select from these
eight component variables (four 4or Monday and four for Fri-
day) the best predictor variables for each of the four
4

classification schemes. The eight variables“are deflned in -
Table 8 which shows thiat DISCRIM was select1ve and never
used all available data to define the optlmal prediction

LK

(class1f1catlon) equatlons.

Results of the Discriminant Analysis
¢ : . 2 . "

The results of the. fbur dlscglmlnant analyses are pre-
sented Five pieces of information are provided for each
d1scr1m1nant grouping scheme: Lo ’ iy

1. A tabulation of group predicted membershlp versus
actual group membership, using the l2-class sample coﬂsl—
dered in the study. - | '

B 2, The basic optimal class1f1cat10n functlons deter~
mined by the ‘discriminant program. These are presented ;n
tabular form. The classificatioh-functions are used to pre-
-di t greup membership} Therevis one classifleétion function
for| each defined disdrlﬁihant group. To lassify a given .
sample (case),'the value (score) for éach® classification
function is calculated. The sample (case) is then classi-
fied into the group for which the”class1f1cat10n .function -
prov1des the highest score. . = _ ' ’

3.' Standardized D1scr1ﬁ1nant Function(s) =-- In this
study, there is always ond less d1scr1m1nant function than

the number of groups-defined. 'In general, the d1scr1m1nant

functions can be thought of as/the axes of a geometric

space, and thus can be used t§ study the spatial

/ " V.
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. TABLE & = MONDAY AND FRIDAY GSI COMPONENT VARIABLES ANB
. VARIABLE SELECTION BY DI%FRIMINANT GROUP
GROUP I - Winners; GROOP II - Qthers
i . . M N >
! GROUP I - Winhers & Runners-Up; GROUP II -
i - ' Others ' < ' v . : ’
- | GROUP I - Wirners, R.U.,.s 3rd Elim.;
' GROUP II =~ Others “ .
VAR.. ¥ ( GP. I - Win. & R.U.; GP. IT r,%rd Elim.
SESIG GP. III - 2nd Elim.; GP..IV - [st Elim.
) VARIABLE DEFINITION -
X1 N X |AVERAGE MIL ERROI FOR FRIDAY
X2 Ak PERCENT TIME IN PA“G FOR FRIDAY.
3 Lal Dxlx | perceny OFIL‘STVE PIME FOR FRIDAY
! - A Y @
] P v iy TIME TO FIRST KiLL-ON FRIDAY (SECONDS)
It ' | Pz . . A . v . "_
i M .
' gfﬁi& A v [AAVERAGE MIL ERROF FO» MONDAY T
I X6 - [PERCENT TIME IN PANG FOR MONDAY
N lox7 { PERCENT OFFENSIVE TIME FOR MONDAY
- }’\8}ﬁ\ X |y |TIME TO FIRST KILL ON MONDAY (SECONDS)
[N ¥ i v
{ 1 ; .-
- ax )
. - ‘
g - .
‘r
. 4
»vd
4 /
{ - - <=
: U . -
; z
- \




: predlctor yarigbles.

Mo

2 3.

’

relationships among the‘'groups. - The standardized dis-
‘criminant functions’ perform the same general functlons as,
the standardlzed (beta) coefflclents in regresslon analy-

- sis. These functlonsfprov1de An - easy reference as. to the

relatlve contrlbutlon of each of the selected dlscrlmlnant

@

' 4.. Unstandardlzed Dlscrlmlnant Functlons - The un- ’;

\

standardlzed dlscrlmlnant functlons, like the standardlzed,

" are useful in the descrlptlve analysls of spatlal relatlon—
>
shlps among ‘the groups. ' ‘ ,'
* 5. .Canonical ‘Correlation Coeff1c1ents of. the Dlscrl-

",g mxnant Functlon(s) —-- The canoenical correlatlon coeff1c1ent

prov1des an 1nd1catlon of the relatlve capablllty of the
assoc1ated dlscrlmlnant function to. separate data into .
correct groups. xA value of one 1ndlcates perfect group
separatlon capablllty, a. value of zero- 1nd1cates total 1n-f
‘ability to separate groups, ' S, S :

. ) . - g A "‘ﬁ S T
The Flrst Dlscrlmlnant Analysls - Assessment of the GSI
Scores as Turkey Shoot Placement Predlctors

' 0" AT S 1””' .
The réﬁhlts of the first dlscrlmlnant analysis are

presented 1nt%%bles 9, 10, and .11, where Monday and Frlday

- GSI scores .are, the predlctor variables. While, in general

Lo

e
"

membens of the first groug'are,correctly classlfled on the
oéger of'60 percent of the tlme, mananon—flrst group stub "
dents are classlfled 1ncorrectly in the flrst group. The " “
lack of discriminant power is evidenced by the low va uesQ;
of ‘the" canonlcal correlatlon coefficients of the res ectlve

dlscrlmlnant functlons, i.e., between 0. 120 and 0. 21 . _; ’fv-

. . . T ,_‘ . : .. L

-':g . . . : i . . 4 , oy -
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‘TABLE 9 - GSI TURKEY . SHOOT WINNER PREDICTIONS

L 1 ]
PREDICTOR VARIABLES: Monday and Friday GSI Scores
ACTUAL GROUP | No. o | PREDICTED GROUP MEMBERSHIP
» | Turkey Shoot : | U | '
. . R e GPI to 5 I's 8 . N 4
~|Wanners Sl 12 Teears T 33033
~ JTurkéy shoot Non-~ /[ - 34 o ag
j ‘ D GPIT | - -3
Winners (Others) GPIL.| ™ 7g 43.6% 56. 4%
578 ¢ OF ¢ ERE_CORRECTLY. GROUPED
.~ I CLASSIFICATION YUNCTION DISCRIMINANT. FURCTION | .
'VARTABLE ~~ COEFFICIENTS COEFFICIERNTS
? L croupy | 'ARDARDIZED _[UNSTANDARDIZED
lLLEGsT _ § -0.03907 ' 0.03594 -0.56118 | -0.00757
, MGSI . 0,00400 - | '0.00581" 0.75773 - 0.00437
.~ |consTanT J§-13.77014." }F12.55049 == ] 2/soa78 |
o ' : A l ¥ '
y RN . .
] » [
C - r
e
. 7 T 1 -
-* | CANONICAL CORRELATION OF DISCRIMINANT FUNCTION IS O. 140° .
. '. ] : : ] . . 5. R
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TABLE 10 - GSI TURKEY SHOOT WINNER AND
. ’ RUNNER-UP PREDICTIONS

— .mﬁp:[crc‘m VARIABLES: ‘Monday and -F;‘i‘d‘ay' GSI Scores _ ' B
. . ACTUAL GROUP . | NO. OF . PREDICTED GROUP MEMBERSHIP
Turkey Shoot : , , - 14 : ' 9
Wlnners & Runners GPI 23 60.9% ’ 39.1%
Tﬁlra, Second, and . ’_ 33 — EY -
First Elimina-" - GPIX }- 67 . ' 49.3% 50.7%
tors (Others) ' : , ' - DA
VARTARLE [ '
’ i : ) !iB -! !!!E I . N M - . M . . ' <o .
| FGSI | 0203804 0.0396 0.96359 ] 0.00759
MGSI~  f 0.00596" 0,00581- " 0. 094_85 .| o.00055"
CONSTANT [-13.85377 - [12.45815" -5.02757
N
CANONICAL CORRELATION OF DISCRIMINANT FONCTION IS 0.120 ~ . .\ ...
. i L
‘ 5&” i | | ‘ o
Q v \. 07 ' - - . J”\




P

/

7 ~

’ .

- TABLE 11 - GSI TURKEY SHOOT WINNERS, RUNNERS-UP AND ‘THIRD

ELIMINATOR PREDICTIONS (CLASS UPPER HALF)

PREDICTOR VARTAELES: Monday and Frida{ GSI' Scores

' ACTUAL GROUP - NO. OF | - PREDICTED GROUP MEMBERSHIP
- MEMBERSHIP - CASES - GROUP T- GROUP IT
T S Winners, ; ’
Runners-Up and GPI 46 27 19
Thlrd Eliminators" - 58.7% - 41.3%
First Ellmlnator"sGPII ’ 44 43.2%' . » 56.8% .
s

8 % OF CASES WERE CORRECTLY GROUPED

. CLASSIFICATION FWCTION

0.03764

0.00759

- °0.00574 -

0. 49739

—mem e mem

0 71398

DISCRIMINANT FUNCTION
COEFFIC]ENTS '

ARDIZED
0.00392

0.00412 -

-12.11746

-4.32199




The Second Discriminant Analysis - Statisﬁ{c;l\berivia—.

tion of an Optimal Four Parameter Predictor - Derives
Optimal Predictors Using the Same Four Parameters of the
Emplrlcally Derlved GSI Scores P :

. The results of -the second discriminant'analysis,aref C
- . . : 4 . 3
presented in Tables 12, 13, 14, and 15. In this analyszsj\\

,the elght GsI component varlables (four for Monday GSI

component scores and four for Frlday GSI compdnent scores)

.are used as candidate predlctor varlables (Table 8) The

table for each gioup definition 'indicates.the variables
selected by DISCRIM. For example, X3 and X8 (Percent"

' Offens1ve Tlme for Frlday and Time to First Klll ¢TTFK) for

Monday, respectlvely) were selected by DISCRIM for inclusion
in the analysis where the 12 turkey shoot winners comprise

'ﬁthe top d15cr1m1nant group. - The predlctlvé*capabllltkgs of
t

thls analys1s appear to be marglnally better than in

GSI score analys1s._ The second analys1s also 1nvestlgated

four grouplngs (quartlle ranklng)(Table 15). The andard-
ized -and unstandardlzed dlscrlmlnant functlon coezfjclents

ere also,presented in Table 15.

-

The Third Discriminant Analysis - Statistical Deriviation

of Turkexrshoot Placement Predlctor from an Expanded
Oblectlve Data Set,

.

The,results of the third dlscrlmlnant analysis are pre—
senté&d 1n Tables 16, 17, 18, and 19. candidate predlctor

'varlables were developed from the complete objective data

set collected during the Monday-and Friday GSl‘scorlng

~ session but previously not analyzed. The table'for'egckﬂ

group deflnltlon 1nd1cates ‘the predictor varlables selected

for the'glven grouping scheme.‘ The expanded set’ of candl—,
_date varlables and their deflnlt;ons are contalned in Table

';20 The canonlcal correlatlons ‘of the dlscrlmlnant

r‘,a ) <4 @ ,
< omad . e - ‘( ‘ P -
2 .54 ‘9.

. - . .
: 3
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". TABLE 12 - OPTIMAL FOUR PARA'\'IETER TURP\EY SHOOT WINNER
: PR.E.DICTORS .
_ l N
PREDICTOR-V_ARIABLES:- Monday and Fr/ruay GSI Component '
Variables .
ACTUAL GROUP NO. OF PREDICTED GROUP MEMBERSHIP
., - K 4 .
MEMBERSHIP CASES GROUP I GROUP II
Turkey Shoot - . 9 . M -3
|Winners GPT |- 12 75.0% 25.0%
Turkey -Shoot Non- | ' 32 R © 4
Winners (Others) Gm- 78 .+ 41.05% . - 59.0% '
T l61.1 % OF “CASES WERE CORRECTLY GROUPED o
| CLASSIFICATION FUNCTION |  DISCRIMINANT FUNCTION
COEFFICTENTS _ *  COEFFICIENTS
GROUP I GROUP-IT STANDARDIZED [UNSTANDARDIZED |
, 1.25471 1.18593 0.78341 0.09978
X3 _ . A 293 .. 0.78341 0.09
X8 14417 0.13060. | 0.69032 0.01968
Constant J-55.04846 | -48.45673 == . ] -9.32037
~
N i SRR 3 TR TR T
o P J o
- — ‘L' ] \._ —— e
f & 0
| CANONICAL .CORRELATION OF DISCRIMINANT FUNCTION IS 02726 S
s PR R 55 . o

60.

.
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\IABLE. 13 - OPTIMAL FOUR PARAMETER TURKEY SHOOT WINNER
AND RUNNER-UP PREDICTOR .=
. ) s .." ’ .
PREDT VARIABLES: Monday and Friday GSI Component a K
: ) o Variables ' :
- ) |
: _ /fACT[IAL GROUP | No. o | - - PREDICTED GROUP MEMBERSHIP
. K [ MEMEERSHIP CASES | * gHOUPI GROUP IT
X vﬁ;r}izzssiogﬁnners(}n ‘ 23 ‘ 611;52% | A '34?8%
o Third, Second & . ‘GPII:? 5y i 38
| _‘T?fftrfflmlnators 67 | - 43.3% . 56.7%
7%_9{_9A§E§1ﬂ§@£_CORRECTLY GROUPED 5 B
; _ 22D
_____ =0.74791 | -0.04149
- lx2 - -0,45291 | -0.04032 .
‘ | x4 0.19877 0.21484 | -0.51216 ®] -0.02157
¥ - |xs 0.00750 } 0.01261 |} -0.42452 | -0.00686
] Constant §-19.45735 | -23.34183 - 5.38022
= _ : .

RN -

T se “

SR 5
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TABLE l4 - OPTIMAL FOUR PARAMETER TURKEY«SHOOT WINNER,

Cr RUNNEﬁ—UP '& 3RD ELIMINAT

PRED. (UPPER HALF)‘

PREDICTCR VARIABLE' Monday and Frlday ‘Gs1I Component

- —

61,1

VARTARLE | ~ g

CLASSIFICATION FUNCTION
.\ . COEFFICIENTS

e --‘_,:/._' . Va,rlabd.es
Acm gl . Lo, oF m’znzcm GROUP MEMBERSHIP
s e (7o, & -
L o GROUP I GROUP IX
T.S. anez; ters 27 19
Up & ThirdeE4&E.GPT : .
. ators SUda - 46 58.7% 41.3%
T S. Second: &;g 2 7 < -
First Ellm:m’&- g 6FI1 e 3264% 6§86%
LLors. i e ° * -
% OF CA E§ WERE. CORRECTLY GROUPED

X3 2.23993 2.20200 0.37015
- - ' — T ,
X4 . { 0.60083 0.61428 -0,39683 -0,01671
X8 0.04012 0.05417 -0.61199 -0.01%45
‘ -109.50150 £110,02942 - 0,64692
. N : . “} é( - '
i - ' \§ T
. S S
' M
S
[ ! i

-
/

DISCRIMINANT FUNCTION
-COEFFICTENTS

#gsngﬂmggxzzn |
0.04714 /
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TABLE 15 - OPTIMAL FOUR PARAMETER

QUARTILE RANK' PRE-

140.0% OF CASES WERE

CLASSIFICATION FUNCTION\COEFFICIENTS

DICTORS
'PREDICTOR VARIABLES: Monday ang Friday GSI Component .
e - Variables R
'~ ACTUAL GROUP ' gg PREDICTED GROUP MEE:M.HERSHIP
— _MEMBERSHIP . . Jp_gsgc G I | 6p 11)|GP I1I| GP IV
Turkey Shoot -~ GP I - } 10 | 5 4 4
Viinners & Runners Up 23 43.,5% 21.7%) 17.4% |.17.4%
Turkey Shoot 'GP II 4 .13 2100 5.
Third Eliminators . {3 17.4% | '56.5%| 4.3% | 21,7%"
B . P \ . ,: -
Turkey Shoot G_P 11l 7 - oy F. 5 . 7
Second Eliminators 23 | 30.4%, 17.4%| 21.4% | 30.4%
Turkey Shoot =~ CSE IV 1oL 4 b 3 | s 8
Firsgg®liminators 23 | 19.0% | 14.3%| 28.6 38.1%
CORREOTLY GB - |

GROUE, I "GROUP II | GRPYP IIT I GROUP IV .
, 0.14229 0.18733 N_0.16523 0.14452 |
X3 . 1.26789 1.27884 - v .1.2383% 1.17700
X5 0.01537 0.02250 | - 0.01595 | 0.02180
X8 ' 0.10084 0.08284 0.10798 0.10920 .
copstant § -53.39603 | -53.99324 -52,95479  |-48.69345
[ ' ) ‘
_ 4/ s
2 ; i '
- L
l v
v'
I PR =y
- 58 *
. .83



TABLE 15 (CONT.)

- N

~ [

].9§TDICT0R VARIABLE SET:

Variables

Monday and Friday GSI Component';"?§

3

ca

) DISCRIMINANT FUNCTION COEFFICIENTS ,
VARIABLE | ~ STANDARDIZED UNSTANDARDIZED- o
__|J{FCN. I " |FCN. II |FCN. III |[[FCN. I |FCN. II |FCN. III
X1 - =0. 586111 0.45374 -0.70424 {F0.03085 1002512 Lo 03907
. bzl . s ) \ T
X3 fe-si}zo =0,5426]1 0,05719 ,|F0,06587 |-0,0691140,0072% °
x5~ {l-0,10805 | 0,60537 0.49927 F0,00175] 0.00978 | 0.00506
X8 _0.69680 |-0.14693 {-0.57239 ||-0.01487 |-0.G0419 F0,01632
[CONSTANT -- -- -- '3.21251 | 3.93242 | 3,63354
. E
< . | , <
CANONICAL v S /
T/ . B
CORREL. 1| 0.427. - | 0.281 | o0.162
_ —t = : - ‘
) - - ¥
// R
4 | 4 . sﬂ
»: B L AN
- Y - - \ - - i
R Y : N
[ ; A v ‘
¥,
i ”
. &
|
59 "

R Y
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’I‘ABLE 16 - EXPANDED OBJECTIVE PARAMETERS TURKEY SHOOT
WINNER PREDICTORS v

PREDICTOR VARIA.BLE$ Expanded Data Set (Without Demograph:)c
Data) - o
ACTUAL GROUP _NO. OF * . PREDICTED GROUP MEMBERSHIP
/ MEMBERSHIP CASES | group 1 GROUP II
{ Turkey Shoot ] 10 X >
Winners - GFI L1201 83.3% . 16.7%
Turkey Shoot 9 BRET
Non-Winners = .GgPIX | 77 o '
(Others) N 11.7% 88.3%
*87.6 % OF CASES WERE CORRECTLY GROUPED i
|
CLASSIFICATION mcnon - DISCRIMINANT FUNCTION -
. VARTABLE COEFFICIENTS , . COEFFICIENTS
_ _GROUP I GROUP IJ STANDARDIZED _[UNSTANDARDIZED
| M8 .0.00575. | 0.00755 0.23698 [-0.00063
M12 3t .0.86869 0.82532 | 0.32092 0.01511
mie 0 | 1.58034 | 1.19862 1 0.1559g 0.13295
M29 0.18453 0.23185 [ -0.21587 -0.01648
M32 '0.02928 10.02361 | -0.82497 | '0.00197"
'F11° f 1.39074 1 0.61329 0.80084 | 0.27081
F18 - 0.45870 | 0.16967 | -0.38896 [-0.03865
F22 41"’0-10910 : <:Q?‘72217' -0.74215  |-0.28957~ -
F23 - 0.15750 0.09483 0.45025 —:0;02183,'mﬁ
F27 4.35721 4.77215 § -0.20194 = [-0.14455
.| F29 . 0.35718 |  0.31550 0.19126 . 0.01452
- CONSTANT f-118. 97914 ~]-116.51265 - 0. 20297
T . 1 - _ 1
~
4 - £
Vall '
CANONICAL CORRELATION OF DISCRIMINANT FUNCTION IS 0-617

T —¢ cjé;'
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TABLE 17 - EXPANDED-OBJECTIVE PARAMETERS TURKEY SHOOT

"WINNER AND RUNNER-UP PREDICTORS

®

PREDICTOR VARIAﬁLES Expanded Data Set (Without Demographlc
_ ~ . Data) ., . ~
* ACTUAL GROUP NO.- OF PREDICTED GROUP MEMBERSHIP
Turkey Shoot < S 19 4 ¥
Winners and _GPI 23 82 .63 17. 43
Runners-Up : . i
Third,; Secénd,* e 16 7
and Firs Ellml- GPII 66 24.2% 789“8Q Y |
ators thefs)* : o
__%_QF“CASES.WERE_CORRECTLY GROUPED 7 _
| 'CLASSIFICATION FUNCTION . DISCRIMINANT FUNCTION
. COEFFICTENTS \ "+ COEFFICIENTS:
| ’ .
GROUP T | Grovp I | sranparpyzED kmsgggmmxnm
0.02022 0.02543 __# 0.18801 | -0.00302
- 0.00224 0.00245 -0.19653 . | -0.00012
0.38942 | 0.43126 i-o,as432' -0.02427
~0.13310 0.17617.  |-0.32723 . | -0.02498 ®
M32 -0.00597 -0.00758 0,39114 #0.00094
F18 0.42068  [70.51226 - |-0.53455 | -0.05311 , | °
F27 "5.90280 '{ 6.4062% - }-0.40832" -0.29227
F29 § o0.12566 0.05530 0.53757. 0.04080
CONSTANT ‘§-54 433753~ |-64.82437 -— 1 6.15123 7
1
— - (
/ﬁ
CANONICAL CORRELATION OF DISCRIMINANT FINCTION IS 0.542 - :
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TABLE 18 - EXPANDED OBJECTIVE PARAMETERS TURKEY SHOOT
WINNERS, RUNNERS-UP AND THIRD ELIMINATOR (UPPER HALF) PRED.

Pmmucnxavnnnunxs:

Expanded Data ‘Set (Without Demographlc

:\‘,.. . ’ : .. Data .
. ACTUAL GROUP | No. oF | PREDICTED .GROUP MEMBERSHIP -
’ MEMEERSHIF - CASES GROUPI ., - GROUP II
: |T.s. winners, v . 36 10 ?
».. JJRunners-Up agd = GPI 46 s , '
 |Third Eliminators ' _ . 78.3% 21.7%
T.S. Seeond and - : 10 33
First Elimina- GPII 43 23.13% 76 . 7%
tors : = : -
77.5 % OF CASESwWERE_CORRECTLY GROUPED - '

'CLASSDHEAIﬂﬂlFﬂNCTIGN

—0 22960

" DISCRIMINANT FUNCTION
COEFFICIENTS

UNSTANDARDIZED
- _0.00068

‘ M4 _- 0.02266, | 0.02134
e IM20 0.51193. TT0,59123 | 0.27909 0.04063
M25 0.08904=] 0.05773 [-0.37943 -0.01603
F1 20.40007 | 21.28377 | 0.30075 0.45352
—fris 0.21914 | - 0.31037 ] 0.47031 0.04673
F25 «0.12007 0.09632 [-0.25523 -0.01216
F29 0.01772 | -0.04312 [|-0.41056 -0.03116
. F30 . -0.56101 '0.59603 | 0.30273 0.59262
CONSTANT | -126.35294 - ~2.39923

-131.05737-

.
N »
. . .
b o R
’ i . ’ .
3 ot N . T :
,

62

67



TABLE l9 - EXPANDED OBJECTIVE PARAMETERS QUARTILE
RANK PREDICTORS

. | ‘ b
. PREDICTOR VARIABLES Expanded Data Set (Wlthout N
' Demographic Data) -
;::25———:;==;==1:‘f S
" ACTUAL GROUP .gF- PREDICTED GROUP MEMBERSHIP
v = e
) MEMBERSHIP « JQASEC GP I GP 11| 6P 11I| GP IV
_LEurkey Shoot GP I )3 | 14 4 2 3
“inners & Runners . Up - ]60.9% J17.4% 8.7% | 13.0% |
“ITurkey shoot GP II. 23 4 13 | 3 |- -3
- Third Eliminators 17.4% 56.5% 13.0% 13.Q%
Turkey Shoot GP IITl . 5 3 12° | 3
Secon# Eliminators 21.7% | 13.0% | 52.2% [-13.0%
[
;Lfffy Shoot 'GP IV 20 1 0 2 17
rst Ellm%pators 5.0% 0.0% 10.0% | 85.0%.
62.9 % OF CASES JERE CORRECTLY GROUPED
| CLASSIFICATION FUNCTION COEFFICIENTS
. VARIABLE : i
GROUP I GROUP II \& GROUP III o | GRoup 1V
M9 . 0.39080 .0.43457 0.4252 0.32973
M1l -1.09244 | -1.19695 -0.84949 -1.27048
I M22 3.76039 3.83710 3.54577 4.03881
/‘ M25 0.05883 0.07826 0.04751 0. Q;gg;_
M32 -0.00712 -0.00953 -0.00784 -0.00910'
N ot 23.15227 | - 22.54955. | 23.13644 24.77510
| Fl16 q . 1.25992 . 1.56965 '1.20116 1.61926
| F1g * 0.38089 0.42928 0.49087 0.49089 |
F23 * 0.32194 0.29975 0.32001 0.28426
F25- 0.23929 0.24372 0.21273 |  0.24954
o F27 .+ 0.43905 1.20003 0.74263 0.40397
| F29 -0.04349 -0.07499 -0.06826 [  -0.20159
© | .coNsTANT | -134.68774 |-140.15710- |-139.95496 | -147.62793 |
I\ _ , ] 15 . T
' LA A
- _
. , A\
. 63 "68 ]
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- ' TABLE 19 (CONT.) - EXPANDED OBJECTIVE PARAMETERS QUARTILE
' : ' " RANK FUNCTION COEFEICIENTS “' . ‘

G L |
- FPR_E.DICLOR VARIABLE SET Expand’ed Data Set (WlthoutlﬂDemographlc .
L | Data) | S |
o T DISCRIMINANT FUNCTION COEFFICIENTS = .
\varraBre || - © - STANDARDIZED - UNSTANDARDIAED
: FCN. I |FCN. II |FCN. III ||[FCN..I |FCN. II )FCN. III
Cimo - . 1 0.29372 [ 0.061509 0.50531 || 0.02840] 0.00629 | 0.04886
M11 - 10.27379 | 0.72985 | 0.13650.|| §.07279 | 0.19405 | 0.03629
M22 - -|[-0.28484 |-0.44215 |-0.17302 |[}-0.11116 {-0.17255 [-0.06752
- {m25s || 9.07615 |-0.33074 | 0.24529 || 000322 |-0.01398 0.01037-
o Im32 0.21123 | 0.2%740 | 0.52465 |{ 0.00051] 0.00066 [-0.00126
© [F1. - ||-0.43789 |.08832 |-0.47683- [|-0.66033 | 0.13319 }0.71904
~{Fle  -{|50.22091 |-0.350711 0.19407 [-0.1¥332 {-0.17990 | 0.09955"
"} F18  }]-0.31037 | 0.38222 | 0.35250 [{-0.63084 | 0.03798 | 0.03503
F23 0.25134 ['0.20717 [-0,12811 [.0.01219 |, 0,01004 [-0.00621 '
fF25. 7 |]-0.10654 [%0.37477 -0.13307 [-0.00508 {-0.01786 {-0.00634 .
s | F27 || 0.12900 -0.17522 { 0.77547 |} 0.09234 {-0.. 12542 - 0.55507
| F2g. 0.72779 | 0110283 | 0.10076 || 0.05524 | 0.00780 | 0.00765 | -
consTanT {|° - | =% ., - 3.90265 {-0.10029 ~2.19164
I _ : |
CANONICAI}| - ] -
" lCORREL. 0.647 0.529 | 0.440
. -2 g o
14
} v 64 *
o -6y 1o
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TABLE 20 - CANDIDATE OBJECTIVE PREDICTOR VARIABLES

RS
Al

DES I GNATION

F29
F12
- F17
F04
FO6
 F18
",FOl

25
30
M17

FO09

- M32

B

F32 .
" F08 .-

© . M13
F22

F23°

F02
M11
M09
F31
M10

M25

M16.

- F11

F30 -

F20
" F19

M22 .

M20

M29 -

F03

F16

'M04

. M14-
;7 M08*
© M31 .

oo

*.Variables~uséd to compute GSI scores.

M24’

DESCRI§TION

HIT/MISS H-MISS SCORE HON (H*(H+M)/HON)
*TIME TO FIRST KILL (SEC-AVG/HEAD- ~ON)

- TOTAL NO. HITS HON (HITS/HON) -
TOTALw%UEL USED (LBS. AVG/HEAD-ON)

*PERCENT OFFENSIVE TIME (% AVG HD4pN)

TOTAL TIME IN H-MIS ENV CTK (TIME/CTK)

~ MAX &'S (MAX/SERIES)

ﬂTOT.hﬁégE IN GUN-ENV. HON (TIME/HON)
HIT/ R-MIS SCORE HON (H*(H+M)/HON)
TOTAL &0, HITS HON (HITS/HON)

TOTAL TIME SR LT 1500 (SE =AVG/CTK)
HIT/MISS GUN SCORE (H*TOTAL RDS,/HON)
FIME TO. FIRST KILL (SEC~AVG/HEAD- ON)

,tG"”'SPRE % G = N G)
. .,I?f/MiS UN' SCORE (H*TOTAL RDS/HON)

®PE CTK (TIME/CTK)
TIME TO G LOPE HON. (TIME/HON)
NO. TIMES OVE (TOTAL SERIES)

. TIME - TO.PANE (SEC -AVG. /CINETRACK). .B
TOTAL TIME* SR LT 1500 (SEC-AVG./CTK)
HIT/MISS GUN SCORE (H*TOTAL RDS/CTK)

TIME TO

*AVG.” MILL ERROR SR LT 3000 (MILS:AVG /-‘

CINETRACK)
TOTAL TIME IN GUN ENV HON (TIME/HONS
TOTAL NO. HITS CTK (HITS/CTK) ;
TIME TO PANG (SEC-AVG./CINETRACK).

" HIT/MISS R-MISS SCORE HON (H* (H+M /ﬁON)
TOT TIME IN R-MIS ENV €TK (TIME/CTK)
TOT TIME IN H~MIS ENV HON (TIME/HON),
TIME TO GUN ENV CTK (TIME/CTK)"

TOT. TIME IN R-MIS ENV CTK (TIME/CTK)
HIT/MISS H-MISS SCORE HON H* (H+M) /HON)
TOTAL FUEL USED (LBS.:AVG./CINETK).

- TOTAL NO. HITS CTK (HITg/CTK)

TOT TIME IN GUN ENV CTK (TIME/CTK)
TOTAL FUEL USED (LBS. AVG/HED-ON)
DELTA ENERGY STATE CTK (INIT-END/CTK)
TOTAL ROUNDS FIRED (NO. TOTAL/HEAD-ON) '
HIT/MISS GUN SCORE (H-* TomAL RDS/CTK)

;.s .
;

°

ra

.65” 70

1 . ’ . .
. o \
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PR TABLE')l - L\PANDED OBJEC"T qP)TLS DEX JG\JPrIC PPRMMJTLRS
. ' TUPI\EY QHOOT 'JTPM\JLR PR Er)T\, FO}RQ s

<.

Y

H&mICQXRVﬁRﬂuﬂES‘_prandpu Set lnc;uaqu D‘moglaphlc
Data t S - . \

. "ACTUAL GROUP ' | NO. OF | PREDICTED ‘GROUP MEMBERSHIP
.| . VEMBERSHIP e T row s | orowar
Purkey Shoot® o I T
R ; _GPI L 210 - . 294
W-l_mmrs B 12 - 53.3% v 16.7%
v lufkgv Shoot Non- e K Ly . ‘66
- GP , : S o
viln 10 rs (Othcrs) 7_7 11.7% g, 30

7.0 4 OF CASES WERE CORRECTLY GROUPED S .
B PED

T CLASSIFICATION FUNCTION : DI_SCRMNANT FUNCTION
VARIABLE COEFFICIENTS ~ g 'COEFFICIENTS.

| — Group I. | gROUP IT  } STANDARDIZED UNS’LANDARDIZEﬁ
I D> - K- 0.00135 ° 0. UUOlo R 0.26212 RHIES)

JENEDED D S S —_

S ST '-1_ 0.00331 " o._go_535 K o.2es0e 7o W,;,_._q_u_p_,m ]
M2 - 0.09062 | -0.02737 0. | 0.0218%F
32 f 0.00ll6. - 0. oozw,_w-; . . ~J.00142:

2 , ‘P11 0.98447 .| Q.1x7w 0 t -u.28514 -,
. : N T S e TV EE22R e
: Fls N hr U8967

o E </_$1,3 3 03368

Cienh u 69227 0. 27011

)ubz —u 49723 ' ¢0.02411

F) nLLT T jg”.}g_;_zg \15497 ] =0.01252

. joonsTant ‘,-,,:-_L;-‘;L.;A.ufg.»?_iii."._;w -15.43945%.8 Y |0, 167260~

- e '~-~—{A~L-'&‘ L

- . o . - . . -
' . - ~ - - L .
SR - — e L v . - N \ ., "N
- ° M N ) 3 ) 1 . :

J SR~ ¥ R S s IREEIE TR I .
_ . | IR
CAI\O'NI"AJ_, CORR...LATION OF DISCRLMINANT FUNCTION IS U.62u. ~ . ° (

o ' - -

66
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\

- CLASSIFICATION FUNCTION
: | COEFFICIENTS . COEFFICIENTS ®
e qup I GROUP_ T . J STANDARDIZED [UNSTANDARDIZED |
R P 00699 |- 0.00557 _§_0.35355 * 0.00055
B - 0,00329 [V 0.00079  J- 0.f4499 |- 0.00159
;. 0.02341 |/ 0.05347 0.42358 0.0L171
- 0.46854° | 0.52321 1 0.22037 0.02131
1 0.60171 0.01239 0.25887 0.00416
0.80229 0.91792 0.30951 0.04506.°
10.04429 0.09930 | 0.28076 £0.02144-
u32- f- 0.00274 |- 0.00417 .{— 0.23232 , |- 0.00056
F11 0.64870 0.11529 f o0.61456 | 0.20782 |
F18 0:34346 0.43268 | 0.34989 0.03477
| F22 0.57578 1.09963 § 0.52312 | o0.20411 |
27 7.10480 7.60449 0.27220 0.19484
F29 0.1%338 0.06650 f- 0.44603° |- 0.03385
F30 f 0.47268 2.56218 0.21687 0.42454
TanT f<62.57329 | -73.08694 § = |- 47257417
- : | . L A"i o .
~

‘ ' . ' ) . ! ’ . - ’ . l- ’ : ‘ . ! '
- TABLE 22 - EXPANDED OBJECTIVE PLUS DEMOGRAHIC. PARAMETERS -
TURKEY SHOOT WINNER AN'D‘RUNNER-UP PREDICTORS B

.HEEICﬂ?!VARLUﬂES- Exganded Data Set Includlng Demographlc'
: . Data . ,
| " ACTUAL *GROUP NO. OF | PREDICTED GROUP MEMBERSHIP
__MEMBERSHIP CASES | GRowP T GROUP IT
Turkey Shoot : o ' 19' ' 4
Winners & SFLL 2| gilen 17.4%
unnens Up . ;
Third, Second & - .
First Elimina-,£ GPIT | 66 1%22% 8?48%' ¢
rs (Qthers) . ' . -

82.0 .~

%" OF CASES WERE CORRECTLY GROUPED

DISCRIMINANT FUNCTION .

'QE

Fs

67
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TABLE 23 - EXPANDED OBJECTIVE PLUS BEMOGRAPHIC PARAMETERS' 

£ - - TURKEY. sa;ﬁr WINNER, RUNNER-UP & 3RD ELIM.. (UPPER- HALF)

.o o i-’-r._". l
L PRE!DIC'!'OR VARIABUBS Expanded Data’Set Inaluding Ij'emographl T
' - - _ Datfa ' , . o
Acfunz GROUP NO. OF PREDICTED GROUP MEMBERSHIP
T.S. Winners, Runners N 9
Up & Third Eli- ‘
| I i 46 80., 43 _19.6%
T.S. Second & 7 36 . .
First EliminatorsGPII 43 16.3% 8.3.7%
82,0 % OF CASES NERE”CORRECTLY GROUPED 1

,
!

| consTant |

CLASSIFICATION FUNCTION

DISCRIMINANT FUNCTION

; COEFFICTENTS COEFFICIENTS
| Groupy srorzen fmsmanparogzen|
: 1 0.00368 | = 0,02656_}] 0.27223 -0.01065
0,02228 |  0.02106 §- 0.19296 ~ | 0.00057 ,
M20 0.52173 0.62508 | 0.33042 0.04811
M25 0.00378 | - 0.03865 0.46721  } o0.Q1974°
M29 0.33286 |  0.36408 | 0.19048 0.03454
' F1 21,99968 23.02592 |  0.31727 0.47843
F11 1.48071 {  1.35444 |--0.17362 ~ |- 0.05871
F18, © 0.07518 0.17284 | 0.45738 | 0.04545 ]
2  0,21372 0.18771 |- 0.25382 |- 0.01209 |
_F29 - 0,11230 | - 0.19010 |- 0.47705 |- 0,03621 |
F30 §% 0,21794 1.52132 | 0.30984 . | 0.60653
-139.34155 | -144.61646 -- - 2.44321

1

68

-
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TABLE 24 - EXPANDED OBJECTIVE PLUS .DEMOGRAPHIC PARAMETERS
QQARTILE RAN&.PREDICTORS s , _

)

o ’ ‘ =
) PRLDICTOR VARIABLES: Expanded Data Set Includlng o .
Liii S . Demographic Data '
= v . f‘;=====ﬂ
ACTUAL GROUP r PREDICTED GROUP MEMBERSHIP
N MEMBERSHIP.- GP I | GP II|GP III| GP IV
TR \ Turkey Shoot =GP I | 03 16 3. 0 g
Jtiinners & Runners Up © 69:6% |.13,0% 0.0% | 17.4%
Turkey Shbot . GP '.II - .“,23 3 14. ‘ | 3 ,~ 1.3
Third Eliminator ¢ 1 °7 }:13.0%)60.9% | 13.0% | 13.0%
Turkey Shoot . GF III| e | 76| 2 11 | 4
Second Elimimators | 26,18 F8,7% | 47.8% | 17.4%
- ’ ¥ . ' ) '
, Turkey Shoot GP IV 0 2 ’ 2
: 20 : iy
’ ) | First Eliminators 0.0% |.10,0% 10.0%. ?0.0%

64.0 % OF CASES WERE CORRECTLY GROUPED

CLASSIFICATION FUNCTION COEFFICIENTS

GROUP I ) GROUP II . GROUP . ITII ‘ GROUF‘IV
/ D ~ 0.00053. - 0.00084 |- 0.00077 ,| 0.00314
g " fi- 0.00063 |- 0.00389 | 0.00306 |- 0.00544
L mo | o.46314  0.48751 | 0.48939 | .0,40282
K M10 +fl ~ 0.00324 | ;0.01468.<‘£é.003b4 | 0.b2122w1
Mil°  § 0.58092 | ~0.61789 |  0.93229 0.51453
' M12 0.65554 0.70357 | 0.67359 | 0.68348
- M22 1.22072 1.11891 0.85281 | 1.35006
M25 '0.34258 0.-38840 0.34136 0.35504 |
F16 1.05453 | 1.29887 | 1.02676 | 1.37675
F18 0.25768 0.30279 | 0.35183. | 0.37553
F22 0.60374 |  0.65370 | 0.82041 | 0.42426
F23 0.008308 . 1 0.05169 0.07938 - 0.02629.
"\e$29= | o0.43946 0.40639 | 0.39330 0.28632
coNsTaNT | -98.43753 | <101.05052 [-97.88803 | -94.15775
= i

—_———
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TABLE 24 (CONT.)

L

[;ﬁgﬁichRfVARIABLEyéET: Expanded Data Set Including

.
RN

L)

’ : Demographlc Data
g
DISCRIMINANT FUNCTION COEFFICIENTS |

varIaBLE || STANDARDIZED . UNSngpARDIZED T
FCN. I. |FCN. II |FCN. III ||FCN. I |Fof, II |FCN. 11

D5, || 0.67724]-0.06275]-0.08149 || 0.00106 '0.66010. 0.00013
- Dé -0.60936/-0.02166] 0.59489 |[-0.001301-0.00005!" 0.00127
M9 ~0.22317] 0.11192|-0.38708 |{-0.02158] 0.01082]|-0.0374%
M10 0.33817| 0.32989]~0.16183 || 0.00543]-0.00530]=0.00260
MPl . |{-0.16161| 0.78326|-0.39563 {{-0.0497 | 0.20825(-0-10519
M12 0.13758|-0.16675|-0.58128 || 0.00%648]-0.00785]-0.02737
M22 0.16916]-0.50859].0.43456 || 0:06602 Lo 1§€48 J.16842
M25 0.06428{-0.42895[-0.63271 ||. 0.002720-0.01813 40.02674
" F16 0.19039]-0.24227]-0.13338 || 0.09766]|-0.12478 1-0. 06842
r18 ‘|| 0.31104{ 0.35562]~0.14287"{| 0.03091] 0.03533|~0.01420
F22 [{-0.18372} 0.32385]-0.31009 -0.07168] 0.12636[-0.12099
F23 ~0.35169] 0.25426] 0.,12047 ||-0.01705] 0.01233 0.,00584
-_F29 =0.59790/-0,15839]-0.04538 ||-0.04538]'=0.00796 -0 01202
CONSTANT S e e -0,23871]-0.59286 - 7.72996

CANONICAI
JCORREL. . 0.679 0.518 | 0.450 )
’ 75 7 70 : _
P




e The results of the fourth d$scfiminant analysis'are pre-

:
A
.

“

functlons of the analyses have greatly 1ncreased over '
0
analogous functlons in the prev1ous analys1s, 1nd1cattg§ _ g
increased capability to dlscrlmlnate between groups.” his )

ancreased dfgszimlnant capablllty is at the cost o? in-
ex

creasequpmp ty in the number of variaBles feqU1red and
the complex1ty of calcPlatlons._ The cla5s1f1catlon finc-
tions provide optimal predictors for the objectlve data
analyses in this' study and 1nclu e the best predlctor varia-
ambda’ variable selection
(Tables 16, .17, and 18)
to the top groupx on* the

bles cons1stent with the WlIKs
crlterla. The‘two—group analys

prov1de corfebt classification i
‘order of -80, percent however, a falrly large number of non-
Group I memﬁers are still being placed_;n these gronps,

[ , .

4

The Fourth Discriminant Ahalysis - Statistical Deriviation

of a Turkex Shoot. Placément PredlctortU51ng,Eannded
Objective Parameters PIhs Demqgraﬁhlc Parameters as Candi-

aate Varlables - , } .

PO {
Ce
. P

sented in'Tables 2I, 22, 23, and 24., The ‘analysis’' uses as

candldate predlcto: varlables all ?f the. preéigtor variables

reflected in thé- third analys1s plus seven. candldate demo—k

graphic var1ables.4°These specific demographlc'qandldate #y

variabless, Table 25, wereSevailable:fOr,all students; thus,
a

no sample s1ze reductlon s required

1 . ’ ’
o SSA ‘TABLE 25 - CANDIDATE DEMQGRAPHTC VARLABLES ’
DESIGNATION . BESCRIPTION e
- b4 *  TOTAL PILOT. FLIGHT YWIME mRS) -
" D5 ' ~ TOTAL PILOT FIGHTER TIME
Db ' TOTAL PILOT F-4 TIME (A/C & IP HOURS)
D7« » ~ROPAL SORTIES LAST SIX MONTHS C
D10 =~ TPTAL BFM/ACM SORTIES , 7 ~ 4
* D11 .. ~BFM/ACM 'SORTIES LAST SIX MONTHS - .
.D13é TIME SINCE ﬁAST BFM/ACM (WEEKS) g



i . N . . - . .
M ) o 3 . I~ .
f .

' r

'T’Q ' of cases 1nto Group I whlle malntalnlng ﬁomparable pre 1c-
tlon rates. Comparlson of the prediction results for the
. fourth analysls with those of- the third 1nd1éate that thé v
fourth analysis predlctlons were a:>good or better than the
L rd analy51s.f Mls-classlflcatlon into Group I was reduced,
o p.' in three of the four classlflcatlons, and correct classi-
> . " fication 1nt Group I was 1mproved sllghtly in two of the
| ' | four classjifications, EV1denceaof this 1mproved dlscrlml- \\/
{l nation 1s provided by improvements (increases) in the
canonical correlations of the dlscrlmlnant funcﬁlons,"
.. In the first E}gssification scheme (Group I'— TurKey
Shoot Winners, Group II - Other), the number of predlptor

variables requlred to maintain a constant correct classifi-

~ cation ratg was reduced from ll to 10 by rncluslon of demo-
"~ graphic data. " . . S
B % . - ] ‘) ) B ' . t_ - .

» Discussion of Third and Fourth Analyses A .-

’

L , the third analysis, over 80 predlctor/variables were.
* : :avafl e for conslderatlon as candldates for theJanalysls..
o ' Theie va 1ableslwere calculated uslng the master ‘data-b ep"

;‘. J_ which Vought constructed durlng bhe f1rst part of thls"\ '
5 “_study.\ These . data 1nclude the expanded llst of 12.Var1ables

e Wthh were requ1red by. the contract to be analyzed An
' L Lnltlal screenlng of the complete llSt was necessary - to~3
‘reduce the number,of variables to an. acceptable si

Thls soreenlng was accom/lxshed by correlatrng all 2

40 varuables from the llSt Wlth the greatest corre atlon

Lo f1c.1ents X— The 40 candldate varl%bles are Dresented in
o S . - -7 B "f S e
M N ¢ —. A t
.' ) '.g ‘ v) ’ . < , /\ v
h A l/> . ' - . N
) o ] 72 - T




-s1gnate the demographlc v
{seen from the table, 1nclus1on of the demographic data caused
"se$eral Monday ("M" preflx) varlables to be excluded. Also,

;as a result of the addltbon of demographic data in the analy—‘

/

Table’ 26 by rank as determlned by the absolute values of

coded o) as to indicate the class day on which each is
collected For example, F29 1nd1cates that the variable
value is’ collected on Frlday (the "F" preflx indicates

Frlday), whereas M30 is a variable for which data are .

~“the correlatlon coeff1c1ent (R) . Variable des1gnatlons are

collected on Monday:' Table 27 shows those objectlve varia-

separated by day of data collection. The discriminant'

‘bles which-were selected by DISCRIM as the best turkey shoot
-rank predictors. In thid table, the'predictor variables are.

class1f1catlonvschemes by&whlch each are used is also indi-

cated. Use 'of this expanded list of candidate variables

appears to have generally 1mproved the winner predlctlon PR

capabllrty. o - . s

In the. fourth analysis, a selected set of even demo-

graphic Variables were introducedz These were selected

., mainly on the bas1s of sample completeness, as it was not

des;red to reduce the! sample size by excludlng cases where

)

also excluded All ob%ectlve varlables selected in the-

'1ncomplete data sets ocsurred Nondquantltatlve data were .

thlrd analysls were retained, but objectlve data cons1dered

. in the third analysis but not selected were excluded

: Table 28 deflnesdxhe varlables considered in the fourth

analys1s. Note that "p" ig?the_yafigble prefix used to de-

ables con51dered./ As can be

']¢s1s,»certa1n other vaﬁlable selectlon changes occurred,)

e
- < e
. N ", v

_‘,h." | ' 73_ 78 o
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TABLE 26 - gANDIDATE OBJECTIVE PREDICTORS RANKEJ*B? _
‘ ORRELATION COEFFICIENT WITH ACTUAL TURKEY
. SHOOT PLACEMENT
RANK R VAR DEFINITION 5 : 9
1~ . -.4261 ° F29 'HIT/MISS H-MISS SCORE - HON (H*(H+M)/HON)
2. +.3168 F1l2 *TIME TO FIRST KILL (SEC-AVG/HEXD-ON)
3 ~.3015° F17 TOTAL NO HITS HON (HITS/HON)
4 %.2981 F04 TOTAL FUEL USED. (LBS. AVG/HEAD-oN)
5 -.2957" F06 *PERCENT, FFENSIVE TIME (% AVG HD-ON)
6. .-.2784 #F18 TOTAL TINg IN H-MIS ENV CTK (TIME/CTK)
7 +.2610 FOl ' MAX G'S (MAX/SERIES)
§  -.2548 F25/'TOT. TIME IN GUN ENV HON (RIME/HON)'
S 9 +.2475 M30 HIT/MISS R-MI% SCOR.F HON (H* (H+M) /HON)
10 -.2382 M17 TOTAL NO. HITS® HON HITS/HON) .- _
11 -.2380 £09 TOTAL#TIME SR LT 1500 (SEC-AVG/CTK)
N ,. -.2371 M32 HIT/MISS G CORE (H*TOTAL RDS/HON) 4
.13 +.2284  M12 *TIME®TO FIRST L' (SEC-AVG/HEAD-ON) . .
4 14 <%.2000 F27" G SPREAD HON (MAX_G - MIN Gy _
Yo15 © £.1988 © F32 HIT/MISS GUN SCORE (H*TOTAL RDS/HON)
16 -.1931 F08 sTOTAL ROUNDS "FIRED (NO. TOTAL/HEAD-ON)
17 -~ -.1906",,M13 *PERCENT TIME.IN PANG (% AVG./CINETRACK)
.18 £7k.1722 22 TI TO GUN ENVELOPE CTK (YIME/CTK) -
19 F23 TIME) TO GUN ENVELOPE HON_ (TIME/HON)
2 666~ F02 NO. TIMES OVER G (TOTAL SERIES)
21 ° M1l TIME,TO PANG (SEC-AVG./CINETRACK)
22 ‘M09 TOTAL TIME “SB LT 1900 (SE¢-AVG./CTK)
23 ;. F31 HIT/MISS GUN SGORE {(H*TOTAL RDS/CTK)
24 ' MlO *AYG. MILL ERROR SR LT 3000 (MILS—AVG /
« CINETRACK)
25 M25 TOTAL TIME IN 'GUN ENV HON (TIME/HON) .
26 . M16 TOTAL NO. HITS CTK (HITS/CTK) .
27  +.1446 Fll TIME 'TO PANG (SEC-AVG./CINETRACK)"
28, +.1437  F30. HIT/MISS R-MLSS SCORE 'HON (H*LH+M)/HON)
29 +.1324 rig TOT TIME IN 'R-MIS ENV CTK (TIME/CTK) |
30 -.1297 -~ rl0. ‘TOT TIME IN, HoMIS ENV HON (TIME/HON) 3
31- .+.1290 M22 TIME TO GUN ERVACTK (TIME/CTK) " =
" 32 +.1273 _ M20 TOF. TIME IN R-MIS ENV CTK #4BIME/CTK) ©
33 ~-.1190 ¢ M29 HIT/MISS 'H-MISS 'SCORE HON. (H*(H+M)/HON) _
/34 .7 -.1172 "F03  TOTAL’FUE \USED (LBS. AVG./CINETK} [}
35 © -.1111 - F16 TODAL NO.- RITS .CTK (HITS/CTK) N
©-36. . -.1108 M24 TOT TIME IN GUN ENV CTK (TIME/CTK) - ¢ * %
37  -.0993 M04 “TOTAL FUEL USED (LBS. AVG/HER-ON) * ~ :
38° +.0908 Mi4 DELTA ENERGY STATE CTK (INIT-END/CTK)
39 -.0833 . M08 TOTAL ROUNDS FIRED (NO. TOTAL/HEADEON)
40. --0804 M3l HIT/MISS GUN SCORE (H * TOTAL RDS/CTK]
* Varlables used to compute GSIT scores. o o )'“"‘*.E
. : . N
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TABLE 27 -'SELECIED. OBJECTIVE DISCRIMRVANT.VARIABLES .

v'-A . .‘1,. _ 8: ‘ . . ' ) | ,

i \.'
1A, .
B P RN L -
‘ ¥ : , ..
,. W o<l el B SR ‘ ~VARIABLE..DEFINITIQN$
QEE B 20 m] - S
et [ZOINLOl mAl KD, N
oo/ Sulf of £o 38 f
DESI(%»; SEE AR L
we /- X - TOTAL EUEL USED (LBS. /AVG. /HEAD- ON) | "
ME | X | - | | 'TOTAL ROUNDS FIRED (NO, TOTAL/HEAD-ON) ' ~
My, X ‘|- TOTAL TIME SRLT 1500 (SEC-AVG. /C\INE‘TRACK)
M10 |- | AVG, MIL. ERRORSR LT 3000 (MILS=AVG, /CINETRACK)
M11 « X | TIME TQ, PANGSEC-AVG./CINETRACK) P
M12 X, | TIME TO KIRST KILL' (SEC-AVG./HEAD- ON)
ML4 - b X -|. DELTA ENERGY STATE - CINETRACK (INT. - END/CTK) . -
M6 | X | TOTAL NO. HLTS - CINETRACK .(HITS/CTK) S
M20 - - TOTAL TIME IN R-MIS ENVELOPE - CTK (TIME/CTK) B
M22 R X | TIME TO GUN ENVELOPE - CINETRACK (TIME/CTK)
M24 X | TOTAL TIME IN GUN ENVELOPE -.CTK (TIME/CTK) . '
M5 f- | |X [ X | TOTAL TIME IN GUN ENVELOPE.~ HEAD-ON (TIME/H.ON)
M29 X | X . 'HIT/M§SS HEAT - *MIS. SCORE - H.ON (H* (H+M) /HON) |,
M32 2| XX | | X |-W¥T/MESS GUN SCORE (H*TOTAL RDS/H ON) A\
Fl - | | [X°]X | MX G'S (MAX/SERIES) : _ R
F11 | X ‘| | TIME TO PANG (SEC-AVG. /CI_NETRACK) .
F16, - ‘X | TOTAL NO. HITS CTK (HITS/CTK) .
F18 | X|X | X | X' [ TOTAL TIME IN H-MIS. ENV. CTK ‘(TIME/CTK) q ‘
F2 | % | | /IME TO GUN ENVELOBE CTK (TLME/CTK) ;
P3| x| | |\ |[TDE To GUN ENVELOPE H.ON (TIME/H.ON) |
F25, ||, |X"| X [ TOTAL TIME,IN,GUN ENVEEORE H.ON T.IME/H oN) ..
¥27 L x|x |1 x4 6 SP.READ H, o& (MER CHIN g A
F29 ”.x,' X x| X, HIT/MISS H-MIS SCORE‘"H on nf‘* I-f+M) /H ON)f
F30 [T X HI1/MISS R- -MIS SCORE. H,.@;j- ¥ 1) /HAN)
— ‘ —_ — . — w’, @7’% -
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TABLE 28 - OBJECTIVE AND DEMOGRAPHIC DATA VARIABLES
“JURKEY SHOOT PLACEMENT PREDICTORS

: ~ . ‘.
, T B
/ & : Bl o R
't .19, " VARIABLE DEFJNITIONS
o) a9 ’ *
CRERE &
B I 5 : - |
var. |2z 7[5
|pESIG.|® |2 |'B |8 “ |
D4 ' TOTAL PILOT FLIGH®. TIME (HOURS)
D5 X |x X .|TOTAL PILOT FIGHTER TIME. (HOURS)
D6 - X X |[TOTAL PILOT F-4 TIME (A/C & IP HOURS)
D7 X L,|TOTAL SORTIES LAST SIX MONTHS
‘D10 - TOTAL BFM/ACM SORTIES
D11 " |{BFM/ACM SORTIES LAST SIX MONTHS
D13 TIME SINCE LAST BFM/ACM (WEEKS)
M4 ~TX _éOTAL FUEL USED (LBS, AVG./HEAD-ON)
M8 X t OTAL ROUNDS FIRED (NO. TOTAL/HEAD-ON)
{ M9 X -4 X - |TOTAL TIME SR.LT.1500 FT.(SEC.AVG.CTK) .
"M10 X ‘X JAVG. MILy ERROR SR. LT. 3000 FT. (MILS-
- g “' " |AVG. /CINETRACK) _
J M1 N\ | X {TIME.T® PANG (SEC. AVG./CINETRACK)
- M12 X |TIME 'TQ FIRST KILL (SEC-AYG/HEAD-ON)
' M14 DELTA ENERGY STATE - CTK {(INT.-END/CTK)
M16 * ] TOTAL NO. ‘HITS --CINETRA (HITS/CTK)
M20 X X TOTAL TIME 'R-MSL ENV.-ZCTK (TIME/CTK)
M22 , | X |TIME,TO GUN ENVELOPE-CTK. (TIME/CTQQ
M24 ' TOTAL TIME " GUN ENV. = CTK (TIME/CTK)
M25 X | X |TOTAL TIME IN GUN ENV. - IICAD-ON ‘
i Y (TIME/H-ON) ' «
M29 X |x |"x HIT/MISS HEAT MIS. SCPRE - H-ON
(H*(H+M) /H-ON)
M32 X |[X.| |HIT/MISS GUN SCORE ( *@eri ROS/H- ON)
F1 X MAX G'S (MAX/SERIES) s . 3
F1ll *[X [x |.X TIME TQ PANG (SEC.-AVG./CINETRAEK)
Fl6. |X |'x |TOTAL NO. ~HITS, CINETRACK (HITS/CTK) .
F18 X (X X }.X |TOTAL TIME IN H-MIS.ENV.CTK (TIME/CTK)
F22 '|.X |X- | X |TIME TO GUN ENVELOPE HON.. (TIME/HON ¥
F23 | X | -. | X {TIME TO GUN ENVELOPE HON. (TIME/HON.)
<F25 " {" |’ X TOTAL- TIME IN .GUN ENV. HON. (TIME/HONL7
F29 X<l G-SBREAD HEAD-ON (MAX. G-MIN G OVER
S i | . . {SERIES)
F§9 X- | X X, | X [HIT/MISS H-MIS SCORE Hoﬁ (H’?H+M)/H0N)
T F30 ' HIT/MISS ‘R-MIS SCORE HON YH*(H+M)/HON)

3



COmparisonaof’Rrediction‘Results o : : S
, Table 29 summarlzes the predlctlve capabilities of the’

' major predlctor models presented. /fhe table also 1ncludes
approx1mately 95 percent confldence limits on the predlctlon

- rat s4. Note that ‘the confidence llmltS dre approxlmate
and use thé" normal: approx:.matlon to the bJ.nomJ.al 'Ith.s re-—
quires. a relatlvely large sample size. For predictions of

. the winner. (the last. row of. the table), Sample size is nine
or 12, - —— S
Tests of the Predictor Models ‘"% ) | o

. ’ '}_ ', - . N

‘Given.. the predlctorﬁ;>dels developed uSLng dlscrlml—

nant analysis, it is necessary to test these models uslng

v . .

'data collected outslde the‘experlmental data set. The-.
> purpose of these tests 'is to determlne if the predictabi-
llty of the developed models is retalned using predictor
varlable data’ not u ed in the calculatlon of the parameters
'og in the selectlon oirthe predlctor varlables. In the
‘analys1s performed thege is. ev1dence that the parameters

¥

LM selected are very sens1t1ve to -the particular data sat .used
i © ' in thelr estimation ;nd to ‘the - deflnltlon of the d;gcr1m1—7
, nant groups. " The values of. ;he parameter estlmates are also
. o probably qulte sens1t1ve to, the data set USéd )
b_ -A very llmlteé'test analysrs us1pg data obtalned prlor
>g,to bhis study,has been conducted oﬁ the predlctor models »
déveloped from the flrst‘ggd secgﬁd analy51s deflned pre—_

;;7 :' 'v1ouﬁ%y. In the flrst\analys1s, Monday and Frxd ;
T " . f—?

: .
, : : .
7 ’ ¢

. 4Ostle and Mens1ng.¥ Statrstlcs in research (3rd ed. ) e
% Ames-* Iowa State Un1vers1ty Press, 1975, lOO lOl

} - ) , . k) - "
. . X St . ' -
o . N .
! . .
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GSI ch es\we?e the predlctor variables. In thé second
analy§JSx-the predlctor varlables were selected Monday

< b ‘ and?grlday:GSI cqmponent‘varlables No additional analys1S'

~has been conducted on outside data for the third and gourth
analyses belaude it has been determlned that the required
data aré not available and/or nit avallable to the extent

- e d

necessary for reduction to the
Two other: dlfflcultles were also encountered }n ac- -

qulrlng prior data for model testlng. First, adjustments

" had been made in the welghtlng factors used in calculatlng

GSI. These adjustments were not- documented and thus, a -

gster data base form.

. conslstent set of hlstorlc GSI scores is.not readlly avall—’

able. The second difficulty encountered pe&talns to the

. prlor record keeplng procedures on GSI .component var1ables.€

. The automated GSI compohent variable ﬁgportlng forms were
PR 2

' 1mplemented beglnnlng w1th TAC ACES I.Class, #7815 Thus, ’

L N
R . nomlnally, GSI component varlable averages were ‘not con-

“‘,_‘ 51stently gﬁcorded in-a usable fgrm prior .to Class #7815 )

' Further, Class #7816 ‘had mlsslng data-{pr Monday ‘GSI com- -

ponent varlables., Por Classes #7832 af8d #7833, two classes

_ held after the study sample, it was: deter ined that turkey—
shoot compllatlons were condu-ted in an if regular manner,

( that 1s,\certa1n competlt;

e testarits ‘were. ellmlnatzdf

mﬂzcolllslon. This pract

1multaneously by alr—to r '@
preempted evaluatlon of turkey

L ”.mlned uslng deflnltlons deflned for the dlscrlmlgant pre-»

: dlctor model T ‘ ", ' ' g}* B 5 S
T ‘The results of these’ data restrlotlons llmlt the L
n‘#ﬁi,t analysis . to. four classes’ (7815 7817"7818q and 7819), e
.h . q-? totallng 30‘§tudents. It is also xestrlcted tQ predlctors
'f';¢;' using G6SI and GSI component varlables. ThlS,‘Of course, !

G . . o R . . . e
RN N . - . . .. . . 3 . e i . -3 .
- K . . . e . . k w . “ R
. N .. . P ¥

i N - 't'
BRI ot o . .o \ : ) . - i
: o o S . z
R T : » . - . . . . . 2 .
SR Ce e - . IS 8 oLt . . 5
: D

s were termlnated when two con—

. shoot results,,us1ng the: method used prev1ously in deflnlng -
Y47 ranks. Thus, cIasslflcatlon of . results,could.not be” deter-



. . -- . ‘q | - | . . ‘—.‘ . . »_..“" -’; .
R
precludes evaluatlon ‘at this t1me of the best predlctor »
models, that is, those using the expanded data se€t and - | @

"dembgraphlc data. Recommendatlons are made at the con--
cluslon of th1s report that w1ll allev1ate these restr1c—

-

tJ.ons .
- s

}Evaluatlon of Predlctor Models Uslng Monday and Frlday
~GSI Scores . .

~

. R .
The first comparlson conducted was°for grou 'ngs

where the top group was. deflned to be w1nners only ‘and the
second/group contalned all others. Flgure lZ‘graphlcally
.~ 4 shows the’ clas51f1catlon of the data f}om the orlglnal . _
e ‘(experlment) data. The graph shows/Monday GSI (MGSI) ; e
L plotted versus Frrday GSI (FGSI). The Tine shown is d%- ‘ ’
" *°  tained by setting. the Group irclasslflcatlon functlon
‘ : equal to the Class II class1fmcatlon and solv1ng for FGSI
as a functlon.of MGSI. All po;nts above the: line are
o : _'plaCed in Group I (w1nners) whlle all: p01nts falling‘below
- "- t@e line fall in. Group II (others) - Figure 13 shows a ° ,
] similar plot of the test data using the same dlscrlmlnant o
L. _Efunctlon developed from the experlmental data.- A stat1s— '
s }f“ tlcal test of ‘the null hypothesls that the proportlon of ) \
L correct clas51f1cations (P ). using experlment data 1s equal
y '“'to the proportlon of correct classlflcatlons (p ) uslng the
test data was condgcted -i.e., Hy : Pp = PT»versus Hl 2
P # P , The null hypothesls is ag%epted at the 95‘per—-~

L .
A ) - { “
.

?3:.' qucent level. ;‘;t 'f v : o : ,.’?f R
‘yi R Slmllar ‘plots” are presented (Flgure§'14 .15, .16,
#_f; 17 shOW1ng qlass1f1catlons of the experimental and test

. . . r . s . B r . . -
A e @ . N Y 4 . ’ o . . o N . . B . AT
. Lo i 3 ° w '.e‘ ) o g S N

. v ol

R e 5Ostle and Men31ng.- Statlstlds 1n)research, (3rd ed ) o
,g/‘,ﬁ o Amesth‘Iowa St§!e Un;versity Press, 1975, 135-137 -
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data ng#the bther two group defln;tlons deflned in the

first- nalys1s, i.e,, Group {hé W1nners and” runners up .-

versus Group II = thers, an@fcroup I = w1nners, runners-
up and third ellmlnators versus Group II = second and »
first eliminators). Similar tests of hypotheses were also

. conducted and accepted .1,e.,, no dlfference in predlctxo;u
rates between the experlmental and test data weré deteoted;v

By
~ "»t““/

~ . . RN

;!,_ ., . et
Evaluation of Predictor Models: -Using Monday,and Frlday

GS1I Component Variables . H

- 'The second set of compaglsons were made us1ng the pre—
dlctor models developed from thé\segpnd d1scr1m1nant analy—”
s1s._ The number of predlctor ydriables selected for the .
‘models in thls analys1s was. usually greater than two. "For

\thls cpmparlson, tabular d1splays wére selected. Tables:f,
. - 30, .31, 32, and 33 providé the results of the test data
‘ class1f1catlons. For example, Table <3 GP. I = W1nners,
GP. II'= Others), shows the data (X3, and X8) ‘and- the -calcu-
lated class1f1catlon function scores (C s FCN I and Class

FCN II) used to group the cases (actual group membershlpﬁls»'

-

o

also provided to determine correctnesst of the predlctlons)

As noted prev1ously, a ‘case is class1f1ed into the group

“

with. the greater class1f1catlon functlon score., For exam-
. .pleq consider the first case (X3 = 72 and X8 = 98). -The
' function I score is 42.4, and the function II score is WY.7.
Since 49.7 is greater than 49.4, the first ‘case is. correctly
predicted to belong to Group II, i,e., others or non-w1nners.
- 0f the 30 prealctlons shown in the table, 21 or 70. percent
3,. .were correct, - Thls compares . to an est;mated correct p&e— T
| 3 dictien rate of, agout 61 percent for. the experlmental data. B
_"Testlng the ‘null hypothesls tpat the correct predzctlon 1 A
,éf ratgs of thexexperxment and tgﬁi sample are.i&gal' a test' .

- . - .
P . . o —




o v R Y S S U -
;;?]fj w&;w WMOF%VWWWMTWMMMP%MWWMWMQ f
AT e @Gp D= WIANERS, GPIII = QFHERS) - e
\ TURKEY ‘”T'ﬁ o, R
.. - SHOOT ACTUAL - . CLASS CLASS PREDICTED . CORRECT
:mwjmm P mmmww X3 X8. FCN I FCN II 'GP, MEMBERSHIP 'CLASS(?)
15 75 v 2 72098 49.4 497 - - L2 o Yes
1S -2 srlel 6é(l 6048 No
L 2 75 12 490N 49,9 Yes
), 2- 78 80 54:4 54,5 Yes
L 1+ 78 75 53.6 538 o ' No-
3. ~ded 741200 55.1 7 55.0 - " Yo
5.5 S22 TT5 72 4940 50,0 I
' 5ed 2 79,57 52.3 5.7 ° (. Yes
YRR 2 63116 40.7 41.4 ' Yes
4 2' . .66,131 46.6 46,9 Yes .
3., . 2 1106 5006 50.8 - Yes -
_ I "1 68 95x44.0  44.6 No
£ 15 2 . 781047 57.8  57.6 No
- 2 38 100 © 7.0 9.7 . Yes
L 2 75 127 57.4 571 - No
R A 2. 65 80 38.0 39.1 o Yes
18 2. ~2: 784707 67.3 66,2 - No
s 2 55 161 37,2 37.8 . v Yes
5.5 b2 6389 36.8 - 37.9  Yes
4, 2 . 647067 40.5- 413 Y Yes
R 2 T 18 465 4PU Yes
L -1 69107 47.0 47.3 No .
5.5 2, 75101 53.6 53.7 Yes .-
19 7.5:- 72 64103 40,10 40.9 . Yes
3.0 2 72 106 50.6, 50.8 . ‘* Yes
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TABLE 33 - QUARTILE PLACEMENTS (GP I = WINNERS AND: RUNNERS -UP; GROUP IT = THIRD

ELIMINATORS GP III = SECOND ELIMINATORS GP, IV = FIRST ELIMINATORS) ,

[

TURLEY BT . B CTUAL GP.-

| SHOOT  MEMBER- () CF,‘#l‘ CF 2 CF 43 (CF. 4. MEMBER- © .

- |'CLASS RANK .SHIP XL X3-X5TN8 "SCORE SCORE  SCORE l;'SCORE SHIP + CORRECT(?]

lis 35 4 31 72 n g 52.690, 52,616 52,250 34821 .2, Mo

T s e 726 w101 63.695.°63,573 62,986 52050 1 Mo
A 2 1 %(I% 72 53.636 54127 52,994 52420 2 Yes
.0 1 78 24 80 59,912 '60.793. 59,522 §8.992 ‘2 No
S0 1 427812 75 59,203 60,107 58.795 ST.634 2 0 W o
30, 2 247414020 456,159 55,392 55,719 5282 1 lo

CEss 3T T3 42 72 55,863 57.072 .55.‘5.68'/%4.718 "2 No,
oSS 3 27909, 57 56,091 56,531 55,0731 L4326 - 2 Mo

1177720 1 06326116 44,270 44,261 44,504 442 3 No- . :

R0 2r L 3366 437131 48,851 48,411 48,940 40,000 4 Mo
N 1872 49° 106 51,895 51,339 51310 §5..295 ,1° Mo :
LU0 L 3681295 47707 41852 47563 47082 2 NG .
1S ¢ 3378719204 60,974 60.981 60,525 52.653 2 Mo b

PR 3263825100 ,8.952 8,320 9.504.1.255 4 Mo | "

S t5,5 3150 7518 127 76.123 B0.945 78.589 725200 2. Mo v (‘
S5 4 2065307 80 404533 40,367 40.050. 4C.236, 1 Mo
118 2.0 I . 607841170 71,810 72001 72.405 7;.292 3, Mo S

(T § 295519 161 36,992 35.540 37.487 3:.228 4 red .

58 333634289 40,7970 41,073 40,710 4C.861 20 Ko
4,0, 2. - 83°6412 106, 50.432 52,452 51,553 5C.467 .2 Yes'
3.0 0 2. QLT210078 50322 SO.5I1 49.837 do.266 2 Yes

oL c 1 3769 28 107 50,573 50.671 50,506 '5C.162 27 Noo )

‘ 55 .3 0 207516101°54.972 54,393 54,293 52 850 1. Mo

119 7.5 256415103, 41,923 4L.A0E dLie%6 41822 1 " No ,

,, 3.0 2 16 72 30 106 51,334 50,556 50.692- 5(.614 1 Mo .
55 3 18.42151180 22.889 2L, 399 23711 26.290 &, Wo o [
7.5> L 1965 10 1100 43,8747 42,773 /TNGTP 4370 1T Mo o
200+ 1. 507480 9L 57,948 59.34g/ 57,962 57.312 2 Mo |

L L BT 91 '55.967 56.22 55 530 54.855 2 ‘No

- :s..s. KT Y3 47.617.96.705 46,740 46.861- 1 Mo

R L , ' \ | J
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thes € , LER = 3*84 the a;potfesﬁ _~not be rajected.
. dstis of the. groah prezZiccic=o ;::apll; .ee,of ‘e
ch: -an .o _ihg taree. -digcrim_- znt predi. i  -od-  sere oo
als. :-li.:r® o predicti - °ns, m.ade with =m0 z&s ahaed ‘i
are “or -.- .n Tables 3., . and 3. Te. - .2 hypo-
:hes-» I e -tl'y of the'prs-dictions b=-weer . = -xpg_r_i—,'v -3%%
me- - .az . . 2t zhe test data wzre ak¥sc car—-s¢ - For ot
the v edac __ mod“i where Gr .up I'= Upoer :. ar : Grodp
II ’ow;* s17. the’ null hyprthe51s was| Toe je. —=4d,
How.tv.2r M"tne other tbe‘predlctors, e L. hypcthesis '
was reje -e. ac <he 95 .percen. level. =2 "} ca:e where “ ‘
Gruom | '+-=ners and Runners-3Jp, and G-duy 1I = “thers, . ﬁf{
-the - ..1 - >thesis could not ae_rejected &z the -9 percent i ¥
leve ) ’ o .- ‘ o . S
713 .. aves the four grouo predlctf .YPOothssis re- v ’
jec* d az o2 commonly acceptanle %;vels Eiami:ation/pf- 'g
che sampie .=2ans and ‘stardard eev1atlons of the credictor
va: arlzs .sed.in each data set prov1des some evidence oo
as -  wnv zne= null hypothe51s was reject=d, Tat_es 34 aﬂd -
’35 -.29w =hs zomparisons of sample means -n7 standard dev1a— o
tiUTs oy crecictor variable, data set. (ezf=r1ment or test)
nc oy di scrominant group. ]ﬁ%erent in t-e p 2dictor model
I2C .oremer.ts 1s that group membershlp pre _ction Capablllty
"aq.rres “hat data for Whlch cla331f1catl-'s are to be made -
nc-.d be samples from tpe ‘same dlstrlbut 1S as those ueed’
- eterr;ne*the predictor model itself. nparlson of - "
-~ Teans and standard’ dev1at10ns shows 'th: - several
Tenrer, di= tlnct diffexences exist between tre experiment"
a. - test zata parametdys. an example of the=e distribu-- oL
trc al dl—‘erenc;s ig codtalned in Flgurg'lt where X5, *
Ave:age Mil Error is coﬁ%ared . Note the g:-Tat distri- - - s
Suzicnal dlfferences betWeen GrouPS TI, IIZ, and;LV' Y
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SN ‘ThEL 34 - COMPART:C: OF GROUP MEENS .
\/' S
2= CRIMINANT . " DATz CISCRIMINANT . _IAFE _ES
2CJP . SET - MX1- X2 73 X8+
3CUP I - Wirw=-= - Experiment: 30.4 70.5, 1 124.
4= Runners-.: - Test 42,2 7_2#: .1 103
'ROUP II -.Qrir ~ - Expeciment 43.2 70.2- -8, 9Jf4b9
s>liminatoyge” S Tes< 33.4°70.7 _".9. 1oz,
WROUP III - Sec .:c . Experiment 38.5 ,68.4 .-.6 134
Zliminators .Test 40.1 3'4.8 44 .3 162
P4 l ..l‘ ’
JROUP IV = Fair . Expepiment 33.3 64.8 -..6 137
_iminators . Test 26,3 "68,6 .__.,9 109.
g . / . e
TABLE 35 - C(*+ARISON OF GRdUP‘STANDARD»DEViAT:OﬁSr
ZISCRIMINANT DATA < DISCRIMINANT VZRIABLES
SROUP '* SET X1 X3 45 X8
SROUP I - Winners Experiment 10.4  4.84 22.3_°30.3 .
" and Runners-uc Test 8.72 5.61 21.8 - 30.1 (
GROUP .II - ,T}j;rd Experiment 22 6.75 45.% 41.0~""
,'_Eli‘minator' : . Test . 22.8 4,11 15.9 212.
.t |\ -
GROUP III - Second Experiment., 21.1 8.29 25.7 31.
.Ellmlnators . Test 45, 7\. 16.0 44.2 32‘ ]
'GROUP IV. — Flrst ‘ _Experiment 3.6 10 0 113; 31.5
El;mlnators ' . Test’ 5.12 ‘9.00 8.38 25.5
| ) ] ST s
.. .y - ° - b .
o A §(/ L j
. ) - . \ . ,v . ‘ :A\\
\ R \ .
* ' o™ - 4 [} ’ . '(i
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. =7 IV, DEMOCRAPHIC \DATL ANALYSIS- .

~ . “ - 3 .
. ,The data collected as a-~part-of tnls'Study.wevo in i
. L _ * o i - . 1' .

e prvmary :orms; stu”ent pl’ot ob1 Ctlve perlormance da¥a i,

oackground surveys and questlonna*yes. JIhis section des-
T crlbes some oz tbe relatlonsblp zhat were investigated

‘ befween the student pilot's democgr aphic/histeriéal_ﬁgok—'f
‘.grouwd data ard his predicted or act ‘ :

alr combat simulator. The major data s

o

S W the TAC ACES 1 background survey, shown in Appendix.
- ; I\ ]

- /éijcn was adapted for use in the GSI stud The guest

on this sdrvey and their responses ‘were utrllzed to form
the demographlc data base The form was completed by eachs

student 1n the'study sample (N = 89).‘ The questions were

1dent1f1ed as ;demographic varlables and tabulated into a .
list, which is shown in Table 35, Fotal Denogfaphwc

, Varlables. This list was reduced to con51der for “analysis

~ ' only those varlables whlch 1Hcluded a pos1t1ve or* .other . .
. th&n’ zero response from all of theée- .89 sub3écts in the study.
. Thesé are, shown in Table 36 %nd 1nclude those- factors whlch
- were used in‘both the correlatloh analy51s and the’ stepw1se

- ~ . e . Y .

selection routlnes. . : ) . 2

L

' o Several methods were employeo to analyze'these“data
which jére cla591f1ed into two groups. Group 1 conslsts of
Jehat body of data which resulted from responses from all’ ('
89 subjects._ Gfoup 2 con51sts of that body of data. whlcn\

resultedafrom responses from dlf fering numbers of subjects

1 in thé‘sample ;) - L : R *j,r-",‘
‘ "Group.! Data ' ‘ - SN 2 .
- . . 4 ” !

. ¢ ! ’ . R o - [ . v
T~ A correlatlon analysis wWas employed $o0 estimate tpe

' functlonal relatlo ip amqng the Group 1 data or total
. k] ;
sample' (N = 89) of suhjects 'in ‘the study. :
. ¥ 97 ‘ L R
) |7 g vi s T LN 106 e .
Q ‘ L . . ( . : i . (S
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TABLE 35 .-. TOTAL DEMOGRAPHIC VAR{%EkES'
. ¥ .

13 . A¥§RIABLE: ‘ - e \x\; RESPONDENTS | v }
D1 STUDENT PILOT RANK 0
.| D2 SQUADRON I N
ln3.  wme. - T |
D4 ' TOTAL PILOT FLIGHT TIME, HOURS _ |
D5 TOTAL PILOTFIGHTER TIME, HOURS : - 89"
D6 TOTAL PILOT F-4 TIME, A/C AND IP, HOURS go' ' | T
- D7 TOTAL SOR%EES LAST 6 MONTHS ;:_ ‘ 89
‘D8 | >TYPE AIRCRAFT CURRENT , ‘89
<D9 ~ PRIMARY DESIGNATED OPERATIONAL CAPABILITY 89
~D10 TOTAL BFM/ACM SORTIES LI . e 89 - (
‘D11 BFM/ACM 'SORTIES LAST 6 MONTHS * - B9 :
DL2 BFM/ACM SORTIES LAST MONTH . - ' 89
D13. TIME SINCE LAST BFM/ACM ' 89 P
D14 TYPE A/A MISSILES FIRED o T 23 L
D15 . FWIC GRABUATE . 1. v
D16 PREVIOUS ACES ATTENDED-- \ ‘18
- D17 .  LAST _AGGRESSOR DACT FLIGHT = - . 89
_p18’ OTHER VISUAL.A/A’ SIMULAJORS FLOWN o, 18 T
D19 * 'OTAL COMBAT SORTIES o . 19 ‘
D20 TOTA;’EOMBAT HOURS ., |, ' _ ' i\.'- 19 )
D21 '<NUMBER COMBAT KILLS P ,‘\_~'. ; ' P 1 . '
D22 NUMBER HITS RECORDED v, ' B 1
| p23  NUMBER -SaM ENCOUNTERS he % 4 5
D24 _NUMB/R HOSTILE AIRCRA?T §NGAGEMENTS A T jﬁﬁ
D25 . NUMBER HETS RECEIVED ‘t ' I b
- D27 OWN TRAYNING EVALUATION 89 T
P28, -ANY TRAINING' ANOMALIES ‘ . 89 .
i T ] : 1 . Wi d
- N ’ . Q-
A . X L 4 . .
" SN 9s 1UT Y, ‘ g b
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,TABLE’ 36 - GROUP 1 OEMOQRAPHIC VAETABLE%\
© Do

.(l . - " ) - ) .
. ; : . ~ o . | .
. . : T \ ‘ %" . . R

- P s o - - - L
B -'?;i ) 10.VARIABLE .f - é}(su | o   'RESPONDENTSh
N 1 ' > : ‘ : ' N
o 81 .-  STUDENT PILOT RANK SO f . - 89
N . ¥ . ‘SQUADRON 1 4" : O .89
S, wing : o . 89 .
! , 3§ S TOTAL PILOT FLIGHT TIME, HOURS L 8%¢}4' |
. |'p5 . 'TOTAL PILQT FIGHTER TIME, HOURS -8y
' ¢ | D6 TOTAL PILOT F-4 TI WA/G AND IP, HQURS 89
o7 _TOTAL SORTIES:LAST 6§§iNqu .89 .
; ‘}:g,fpék o TYPE AIRCRAFT CURRENT ;V,~ IR - 89"
4. D9 " 'PRIMARY 'DESIGNATED OPERATIONAL CAPABILITY 89
”'7>inlq""“:TOTAL BFM/ACM SORTIES -89
.| b1 | BFM/ACM SORTIES LasT 6 MONTHS ~~ . - g9
. | p12 BFM/ACM zg?;hEs LAST MONTH 89
D13 - TIME SINGE'LAST BFM/ACM . 89
D17 = . LAST AGGRESSOR DACT FLIGHT ~ - g9
.| P27 .. OWN TRAINING EVALUATION . s -
/_/" D28 ANY TRAINING ANoMALIES 89
: { o .
[
) o108
TS ) ,oviio99r .




" The tabl;lshows very low correlat

YL 7 | . B - S -
'bGroup 1 data includes 16.demographiclvariables, each

with a'sample_size_of'89.data points. Each variable was

examined by correlation analysis techniques to determine

the extent of statistical relationships, with four simula—-

_'tor pe formance measures and one measure of predlcted per—’

formance uS1ng "Expert Opinion" The results presented 1n_
Table 37 indicate no statlstlcall%;S1gn1fldantvrelatlonshlps.
n between each of the 16

demograp c varlables and Wlth each of the performance mea-

. sures shpwn. Correlatlon coeff1c1ents were also computed

between the 16 varlables ‘and each of the four GSI par//score_
compbnents for both Monday and Friday data. Again, the re-
sulting correlatlon coefficients were equally as low,
Finally, analyS1s wdas performed using those classes and
subjects wlth Wednesday data& available.’ All of the corre—-
lation matrices developed were submitted to the Flying

vTralnlng Division of the Air Force" Human Resourqes Labora—

tory. Correlation coeff1c1ents were computed us1ng ‘the
same group of 16 varlables agalnst each Wednesday part-
score component and. the total Wednesday GSI score, The
Wednesday data 1nvolved per formance scores of only 27 sub-

jects.” The results again indicated very low correlation.

-Group 2 Data ‘! . o - s N

- A

— -

An 1tem analysis was employed to estlmate the func-

tlonal relatlonshlps agong the responses to Group 2 data.

- The analysis was generatized to observatlons due to the

limits that are imposed on statistical 1nference by very

“small sample S1zes. 'Sample size in this group .ranged from

N=1 to N=22 Two of the Group 1 variables were ,also’in-
cluded in thlS analysls~ D-17 Last Agressor DACT Fllght

byand D-27 Own Tralnlng Evaluation.

¢ : . ' ' . )
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LIES

_.; o e ) i y .
T | - B , )
» f co f TAB<§ 37 - CORRELATION ANALYSIS
' . ’ RE .
| . : ‘ URKEY FRAéT.A CHF.IP GSI 'GSI.
. . . SHOOT WINS = | RANK. " MON . FRI
i . L. ) R L o ,'. . | e o . .. . ’
& D1 'STUDENT - -0.0584.-0.0272 -4§.1061. -0.0043 [ 0.0901
,‘ _ RANK | ' J>\.J, ,‘ ,
D2 SQUADRON -| 0.2551( .-0.2454 | 0:01367] 0,0109 | 0.0117
D3 WING | 0.0988] -0.0881 | 0.1664 | -0.1040 | -0.0216
D4  TOT.PILOT | 0.1835| -0.2070| 0.1202 [=0.1184 | -0.0959
FLIGHT ' o0 - : o .
TIME,, HRS. , : o -
D5 TOT.FIGHTER 0.2597|.-0.3093 | 0.0215 | -0.0591 -0.0254
TIME,HRS. | T o R , . )
D6 TOT.F-4 | 0.0436( -0.1252| -0.2400 | 0.1051 | 0:0074
" TIME,HRS. I A - |
D7 TOT.SORTIES 0.2684 ;012414 -0.036] [-~0.0116 | 0.0155
LAST 6 Mos.[ - . . el 3
D8 °TYPE ACFT | 0.3218| -0, 3689 © 0.0960 | -0.0692 | 0.0433 .}
D9 PRIMARY DOq 0.3168| -0.3331| 0.0864. -0.1100 | -0.0271
D10 TOT.BFM/ . [-0.1352| -0.1282°| 0.1307 -0.0254.[ 0.0385
ACM SORTIEY - | o N
D11"BFM/ACM 1 0.1331] -0.0859 | -0.0161  0.0400 | 0.1537
’ SORTIES . - o ‘
. LAST 6 MOos) | . . | |
D12 BFM/AGM. 0.0371} -0.0248) -0.1099 | -0.0800 | 0.1878
M| sortzes | | T : |
LAST MONTH . / ' o _
D13 TIME SINCE | 0.0089| 0.0375| 0.0838]| -0.0712" -0.0357
LAST BFM/ |- u : N
ACM | . | .
| D17 LAST aG- 0.0215f -0.0338| -0.2251| 0.0773 | -0.0540
RN GRESSOR . T A
| DpacT FrT. . | o .
D27 owN TRAIN- | 0.0595 =0.0725| -0.0999 0.0391| 0.0428
ING EVAL- , ) . . .
‘ UATION 3 :
D28 ANY TRAIN-[-0.1078| 0.0367| -0.0641| -0.2249 | -0.2097
ING ANOMO- | .
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Aruitoxt provided by Eic:

6 P
.DeLeon,P,.

' -

., Variable D=-17, «dorm _iud as thd date of the subject's
. . } :

- . - " ' - -
last dissimilar aircrafit i --_o-aly combat training. flight,
was included in

cffects of

the invert.gjaktion.because

of the dramatic

aggressoQ/trd;aing reported by DeLeon (1977).

K variable D-27 iden-iries the student pilot's affective

_evaluation of the perceived value of the training he re-

ceived. It was irfcluded for additional analysis: to help
Pl = ,

identify outlier scores and t8§ assess the effect of attitu-
dinal valu€s on performance.

) . o )

Question/Answer Rationale . 1 .
Type of Alr-To-air Missile Fired o T .

'

"what A/ki%iSsiles have you fired?"

f“ o ' | L

AIM 7 L, O ALM S , AIM 4 oo o

. Twertty=—two oI thi 89‘subjectr C © that they had
: . .
experienced launching missiloes o f 3::aft; The. -
sample size' (N = 22} L@gr&'» - . .. .z of thée popula-
tioh. The suroys Lodio s ) _.Jects had acfuallyv
fired the AlM &, i 7 :' .. . some comvinatign cf these
missiles. S i;;&;h ,'}'; this group 1s as follows:

N

.
-
=
e
~
t
N o
= - o ©

Al ‘4 7 J . .
ALIM < P 7 ’ + 9 !
nis 7 3

|on

\
e

!
o
N

T

e The peaéetime evaluation of the pilot skill
factor 1n the air-te-air combat. Rand Repor: R-2070-PR.
January 1977. : _ o .
' ' 162 ) :
1ii




.formance in the turke: shoot ellmlnatlon. It was foun
three of the 22 subjeccs were winners of tdrkey shoots.

. Also,'seVen subjec:s 0.4 percent) were found to be 1ther
w1nners or first runners-up, and "all seven had experxence
‘flrlng ‘bota the A11—7 =nd AIM 9 missile. -

R .It was also found that & total of seven of th
jeotsf(30.4 percent) finished in the last two pla es 1n the

.turkey’shoot;- The CIP ranklngs were also compare
.group. Of the 22 subge cts, two were predlcted t wLn¢the‘

turkey shoot and Six We re, predlcteo £o fln’Sh 1nolast place‘

by their Ifs.,. e e ‘ L ?'_ /
v 3 - - . . o

v
2 .

I . Fighter Weapon Instruczor Course (FWIC)

———

oo

, } o ; : -
,X - "Are you an- FWIC traduate° (D—lS) Yes . .. No p."‘

Of the 80" subjects 1n the study sample, cnly one, of the
students in the. TAC ACES program had comnleteo Flghter Wea-
pon. Instructor Course (FWIC) tralnrng. It was also found ‘
'that there has been a total of 11 FWIC graduates out of the
456 subjects completlng the TAC ACES training.

.~ The subject had experiencéd.1700 hours of total .flying
time, 1500 hours of, fighte: aircraft time, and 1300 hours of
F-4 flying time. - \ o | I
A ; A comparison‘of turke:- -hoot data shows tha: the sub-
ject placed second in the :u*key shoot-contest' Both h1s

.

"Monday and Frlday GSI performance scores were acove 700 -

points. - Analysis of ‘the Friday,GSI part scores, however,ﬁwAj?i}?:

‘did indicate a deCLlne of 2p to 30 percent’ from the Monday
‘GSI®part scores. : S e e

, - - , .
. . N gt




[}

-“Have you previously attended: TAC ACES I

© 7 TAC ACES II _ ' 4, NONE ___®." (D-16) .
.®* . ' This question'was‘included ta. determine the extent of

- . the subjects experience with TAC ACES programs. Specifi—
. cally, it was used to determlne if any relatlpnshlp exists
between &he performance of subjects with any or no TAC
v ACES experience, in the turkey shoot competltlon. A total
of l7 (19.1 percent) of the. 89 subjects in the study respon—
ded»that they¥ had prev1ously partlclpated in the TAC ACES I
_ or TAC ACES II training program. “One of the subjects had-
/_ completed both -programs. For the TAC ACES I program, 11
| -respondeénts in the sample 1nd1cated that they had completed
the tralnlng.‘(When contrasted as a group w1th the total
sample of turkey shoot,partlclpants, it was found that the
group contained one turkey shoot winner and two first *
runners-up (second place) It was also noted that none of
o the group with TAC.ACES I tralnlng had “finished in the last
quartlle- seventh and eighth’ place. Of the 11 sub3ects in .
thlS group, there were’ elght subjects (72.7 percent) that .
flnlshed in the top four ranks of ‘the turkey shoot, contest
The meqn F-4- alrcraft lylng hours experlence for th1s group
was 333.6 hcrr‘é Lo
| For’ the TAC 'ACES I program, se"en reSpondents in the
.(‘: ‘sample incic :ted that chey had complered the training, Of the
;cf ‘'seven - sub =c_s, it was founc that three t rkey  shoot winneérs
! and two firs: runners- up (second place) WEL
ly small group, One ?uDjeC’ flnlshed 1n ﬂhe last quertlle.
.Jt’Was also found thét Six subjects (85 7 percent) of this
group finished, ld the upoer three ranks of the turkey shoot'
competltlon. The ‘mear: F-4 llrcraftrflylng hours experlence

for ‘this group was 336 6 hours. Further analysis indicates -

-

‘Prepious ACES At:end"ed. - o ‘
IeRious ACES. /\7/ .

v

\

e'ln this relatlvef

H

®



'Frlday GSI score 1ncreased by 36, 4 pgrcent. fof - the group

that the mean Friday GSi'SCoEz increased by 28.1 percént

for the group with- prlor TAC CES I experlence.. ’ The mean .

‘with TAC ACES 'II experl ce. The /9an(Fr1day GSI. score 1n— *
creased by 38 7 percent for .the total. sample. ' .
" Days SincevLast DACT. <
. B . : . 3 a . : ‘ L. ) 'ﬂ ‘I
"Date of last Aggressor DACT Flight: Less ‘than v
. 30 Bays: ~, Less than 180 Days .., ‘Hore Than : 'k\

\lSO‘daxs“" ’ Never : . (Q 17)

‘ _ . U ‘ . . P )
JN‘ All Sg'snbjecte in this‘study wereggeQuiréd to identiff
their most recent D1551m11ar Aircraft Training (DACT) ex-
per;ence into three categorles.. less than 30 days,,less than
180 days, and more than 180 days. An addltlonalacategory,
"Never," was prQV1ded for qhose subjects haylng no DACT -
experience, Of the 89 subjects, their DACT experlence is

dlstrlbuted as' follows- Ce .,,"_ L .~-.\ -y : !
fess than 30 days . - . -‘ﬂ2T~ N = 1Q ‘ U g
less than 180 days "« ; ‘;;. e Nb={28 C
more th%n 180 days ' N = 14 R
Never - 7 N = 37 _. g

N

The relationsh;p'ofnrecent DACT experienée and a-ﬁﬁal=“

be Seeﬂ thatg\\/pggcent of those subjects w1th the most N

DACT experlence ( < 30 days) were also w1nners of the tur- .

key shoot competltlon. In addition, theqe same subjects,\ _ K

(N =, 4) comprised one—thlrd of the total group of 12 turkey\,'

shoot W1nners 1n the study. The table also shows that more

than half of 12 winners .had some DACT expetience. ) o
Six of the 10 subjects in the klrst category ( < 30

days) were either turkey shoot winners or runnpers-up. This:



a]

ey : TABLE 38 - SUBJECTS PER CATEGORY |
- . ' '_. "‘ . ‘ . oj ‘ ‘ﬂ
/ - P [T DaYS SINCE LasT pacT FLIGHT
' <" 30 DAYS| <180 DAYg|> 180 payS{ NEVER
, , \ N »
WINNERS ' - -, 4 2 . 1« . 5
RUNNERS-UP - ° 2 . 2.7 e
‘| THIRD ELIMINATORS -3 w T .3 |7 s
SECOND ELIMINATORS 1 T 3 10
'FIRST ELIMINATORS 0 5 10
, TOoTAL | 90 28 | 14 37
- TOTAL SAMPLE ° N =, 89 '
B i .
N . :
. AN
< ’ | bl ) {. ,
i 7 /
o .7 LY
) s | & :
bS
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can be contrasted Wlth the winner# and flr;m‘ Qﬁne:s-up‘in

the no experlence - (Neverf‘category. In t ";ﬁ, only
nine subjects (24upercentL\o£ the 37 subj ) yere turkey
shoot ylﬁheqf/orvrunners up. ° . B 7W; S
e _ B e o
' Other Visuél Air-To-Air Simulafors %ég&n !
| | T ) . . T "~ ) .‘j .
"What other visual A/A simulators have you £1léwn?"

'(D-18) h : ’ —

The questlon was included to determlne the extent cf
the subject s experience with otRer visual ar;“to—alr simu-
1ators. As anticipated, the seta>'subjects zhat resébnded
) the guewstion conCernlng TAC ACES II experience (D-16)
elso responded here, and thy were dele-a=d from this enaly—
sis. & tota-- Q 11 respondents._indicatzed that they had
Zlcwn one amillarlzatlon flight of up to 60 mirtutes. cura-'
tion in the TAC'simulator for air-to-air combat (saaC). Of
this group, eight of the subjects (72.7 percent) had a mear
F-4 aircraft‘flight hjurs experlence FZ 6. 3 hourc and thre
subjectz had a mean of 468.3 ‘hours. When this group was

contras:zegd with the- total sample of turkey shoot oartici-

e

cants, :the results were 1nconclusiye. Only one of the group

> : . .
was a turk=2y snoot winner, None were first runners-up. It

was also foun: that seven subjects (63.6 percent) of the

"grOup rerformed in the lowest two quartiles of the sample.
- - ° . ’
! .
Combat Experience ‘ . . .

"How many compat sorties have you flown? (D-19) sorties."”
"What -s your total combat’ flylng time? (D-20) hours."
"Number of kills? -~(D-21). . '

"Number of hits ‘recorded. '(D—22)."

AW

oo 1o 116



~ " "Number Of ‘SAM . encounters.- (D=23 % \ .

>

"Nu.her \f\hostlle alrcraft enga. ments. ' (b- é e
"Number of_h1t7\rece1we5. (D-24 " . w )

AN . "
I s M & . L P
v - i - -

M

. . Y : .
e ' The questzbns on cembat exp:srience were deveraped to §</
. det rmlne the degree of relatléh hig betyeen these factors
: uang turkey{shoot perrormance\< Ergh-= of the 12 TAC ACES'I.
classes responaed to the &uestlo”sl ': : ) )
. -There‘Were 18 respondents t: t“lS -series’ of Jestlons.

A total of 17 resoonaents had 1nc1cGted flgtter cr attack—

L]

,type as thelr alrcra “t. - One responcent 1n@1catec a recon-
nalssance—type 'RC=135) "and was no@ rnc'udea here As a, )
'group; the -17 siwo’ects had a mean.cqmbat flylng time ofJ
316.1 hours and a mean' of 137, 2 combat sorties. Tha' groun
had flown ‘12 differer - aircraft types 1h combat Tais ir- "
cluded six flghte* type, three attack */pe. ﬂnd tr-ze ob-

- servation type aircraft. Results indi ate that th:ire waSj;

r= ore turkey shoo% ~inner inethis group - I 17 subjec=zs, Tk2 v

subjectfindicated 727 :Aﬁbat flying hcurs e%Eerie::e ini L
observation (0-2, OV- 0) aircraft It vas éoﬁnd tha~ three }“H
subja2cts finisghed as Zirst runner —up,-anq four sukiects of '
the group finis: ad i: last place. _The group was al.sc¢ con-
trasted with th- predicted rankinds of the CIPs wi=A simi- -
lar results. 7~:e ihstructors ranked eigh<% subjects wn the“‘
upper half of © = turkey sHpot and nine subjects ir -he"
lower half (four ranks). THe results incicate thaz or
this samble, combat experiei;e of this tipe is not- najor

factor in predicting turkey shoot  perforrznce. .
' ' ~ N : ¢,

. - - 1 M
{ Own Training Evaluation - /[ : | oo

. - -

"What is the value of the overal- training prov1ded
- in thls course to yourself° {D—- 27). .
' 108 o '




\" ‘Vi__' .4 .__',--
' : ‘ Y N |
. shls questlon was contained’ 1n ‘the Tbl ACES Program

-

o k‘Evaluatlon and’ Crlt que (see ~ppendix E! . .
o . : “The questlonna re was ceveloped,e sen- 1ally as an end—
';'- ‘\'of—course crlthue “oﬂathé TAC 'ACES. programy It conS1sts
' .prlmarlly of blpolar'descrlptlve and aCCGDtabllity scales.

rratlve space is prov1ded Ior - obserVatlons amd other com-
'm nts. It-was 1ncluded in- the study to obta}n the. subject s .

: percelved valué of the tralnrng they obtalned . .These data.

" \\ ‘were to be used to asse;s)thévrelatlonshrp between the sub—’
JeCt'S own traln{ég =2vaTuation and turkev shoot performance.

he results from the zota” sample of 89 subjects show that
87 subjects (97.8 p;:cent, evaluated the overall training
‘as having, a positive effect, and only two of the subjects
,evaluated e train:ng ds having no effect on théir per-
-<} : formanCe. In.addition, 76 of the 87 subjects evaluated the

fect on ti=ir

)]

L éfalnlng as having a substadt al p051t1ve
‘ ' performance. Both suk jects wi. respondec t at the training
had no effect on their perfcrmance finishad in the.lower
half of the turkey shcot rankings, and‘ore finished in.last
".‘{ _place. The results or the,:orrelationkanalysish'as shd?n in
‘Table 37, indicate the corrzlztion qf thi: variable with~

, turkey shoot rank, Zrzction: wins, instructor pilot rank.

and GSI‘scores fon Mcilay ar  friday. It ce be seer that
the ‘"R" values are Ju- e lo _;dicating ¢« -=Ck of relaticn- -
" ship between this var_able zn. the five czg:ndent varianles
\‘ ‘cited.
E N
,c\.
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. r ' . .. R
measurement of an individual's gains from training experi-

b o N N
w . PR e
Y .
E - ) o
X Yow . , N ,(
2 S a A
V. PSYCHOMETPRIC'AND EDUMETRIC DATA~ANALYSIS o
o Lo S . ' ' . o, . - _.>_' ’ "
‘ . X : ;j, . '.-/', . ‘ 'u 4 ) : )
PISCUSSION. e L (s o e e
. : o f : . \ T
L] " ( b e - \. - . Ty

Ind1v1dua1 and group perfbrmance daca were' recorded for’/

all thq\89'sub3ects in this study. THe mean GSI performanceg‘f

scares for the Monday and the Frlday data esslons were cal- - =«
culated and plotted for each of the 12 cla Ses and, are

shown in Figure 19, For these data, two least squares linear
trend iings'were computedj using the number of classes and -

4

"the class mean Monday GST scores and the class mean Frlday

GSI scores. -These trend lines were constructed us1ng the

' data in Table 39. L : C e

Four of the 12 TAC ACES classes in thls study were
subjected to separaté analys1s. I' addltlon to the normal
TAC ACES Ménday and Frlday data collectlon sesslons, GST
performance data were recorded on Wednesday of the training

 week. This y1elded three sets of performance data for each.

of the four classes. Scatter d1agrams, linear and quadratlc
curves, and frequency distributions were constructed. ',

" For clarification,_edumetrics is defined here as the

ences by the-quantitative assessment and analysis of ; per-
fopdance data,.to include individual and group data. Edu-
metrics is shown to be concerned with measures of learnlng
performance in contrast to psychometrlcs,_whlch is concerned
with the measurement of individual, differences (i. e., a-

V'sures of individual innate abilities and traits).

Psychometric Analysis
zThe results of the individual performance scores for
each of the subjedt pllots in the four-class sample are
shown by class group 1n Figure 20 A total of 81 data
points.were used to fit linear and quadratic least-square
: 110 . o :
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. )
j"li'nes'vfor aIl-foﬁr:claSSes in the sample. . These are shown
in Figure 21‘1For’clarity of presentation, the individual
, subject data has been grouped by class). When, compared- w1th
?igure 20, it can be seen that both the linear and the _ -
quadratic equations develoPed approx1mate the centroid of
the mass of data points %Pr'each pilot.
'Class 7826 as shown by the data in- Flgure 2@{ -consis-
ted of four students, Whlch is half the size e normal
TAC ACBS class. These individual pilots _recegd—hmore in-
tense instruction and traininé due to the lower student/in-
structo;.ratlo and the greater amount’of s1mulator dse time
aVallable.' _The 1nd1v1dua1 performance lmprovement as the'

length of tralnlng increases is clearly apparent in Figure
20. '

pes -

Both the llnear and quadratic llnes fit the data wefl'

Objective, measures of these fits are shown in the edumetric"
analysis. The quadratlc curve isrpreferred in describing
' the data because 1t approximates .true learning rates, which .
tend to be non-linear as a functlon of%}é::; Here it specin
~flcally shows a hlgher rate of learnlng ing- the early’
T phases of. tralnlhg and a lower, slower rate durlng the flnal
» training phases. : '
‘The distributi of the GSI sScores by day of tralnlng ;
‘are shown characterlzed 'by normal dlstrlbutlons in Figure 22,
It can be seen that the mean ( X)) GSI scores lmproved with

Y

1ength of tralnlng.
Table 40 indicates that the standard dev1atlon of the

scores decreased as length of tralnlng increased. This
}'would indicate se¢ effects of learning. The reduced varia-

blllty ln the Weunesday and the-Friday Standard Dewiation '

vﬂlues suggests that the subjects were using their experl—

ences galned durlng the first 2 -1/2 days of training. and

callbratlng their peréﬁrmance responses to the expected
' and anticipated performance of the canned targets.

o | e oms 124
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TABLE 40 - EDUMETRIC DATA BASE ..
cLass - | PILOT | . Y = GSI SCORE
No. | “HONTX=0) — WED(X=Z.5) FRI(X=1.5V
1 359 583" 595.
2 312 628 601
3 266 471 589
Q 4 125 508 547
1 309 494 499
.2 393 743 549
3 304 590 552
4 210 635 794
; 5 531 638 447
6 " 234 332 562
7 304 649 570
1 8 199 414 494
1 393, 546 487
3 2 687 617 851
. 3 391 522 739
y 4 553 524 751
s 247 317 531,
6 368 441 527
7 °577 469 716
8 364 521 581
1, 550 631 681
2 264 595 571
3 553 449 566
5 187 676 515
"6 145 631 616
7 414 /590 690
. 8 529 568 . 773
‘ 361.778 547,481 . 607.185
STD.DEV. 147.563 101,993 105.093




. : ‘P . ' ‘”v. _[ B
o : : ~
_ '°F1gure 20 is 1ncluded to’ show<the degree of 1nd1v1dual
"change in- performance score for each subject in th1s sample
over the 4. 5 day tralnlng week : The data 1nd1cate the
1nd1v1dual subjeqts had a mean performance score (GSI)
1mprovement of 61.3 percent for the 27 subJects in the sample.

Edumetric Analysis |
. . -

. The gSI Wednesday” performance data collected for four
- " - of’the 12 clasres 1n addition to the normally scheduled
. recordings on Monday and Friday are provided .in Table 40, -
" The method of analysis was to fit a stralght line and a
"quadratlc curve through the data, lhe objective was to
ascertain the general trend in- GSi scores ‘as a measure of
'group learnlngrrates as the classes progressed The X—varl—
able chosen was days of? tralnlng completed Each student
. was as§umed to have ‘no training, i.e., X=0 ﬁn Monday wheni
* the flrst GSI scores- are measured The students were
. assumed to have recelved 245 days of tralnlﬁ% (X.= 2.5) by
‘ R Wednesday and hy Frlday morning, 4.5 days of tra1n1ng (X
:\.‘ " 4.5).- The Y-variable used was GSI score.
‘ . Flgure 21 ‘shows a sqi/ter diagram of the GSI scores'“
. versus days of t{:lnlng us1ng the data provided in Table 40.
o The flgure“a%so ows the linear and quadratlc leaszfsﬁhares
;curves fit through the data. Both curves can be seén to f1t
" well throudh¢the central regions of the data for each day._ 7
Also, eachthows the genera{'trend of GSI (Score 1ncreas1ng
_w1th days of training. The- scatter dlagram also shows the
. wide variat®on in scores for each day and the general over-
lap which occurs from day to daye. This broad variation and

day to day overlap. also points out the general weakness of
,the predlctlve ability of the initial GSI. Score.'J h

The llnear versus the quadradic, curves are contrasted
‘in Table 41. Here the actual llnear and quadratic equatlons
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TAB

LINEAR MODEL: GSI =

LE 41 -

[§

ANALYSIS OF VARIANCE OF

LEARNING EFFETT: :

~

.376.345 + 55.344,2 (Bay)

SOURCE OF ) . S . . -
VARIATION SUM~-QOF-5Q. DF MEAN SQ.. F-RATIO
SS DUE TO | 840,790.0326 | 1 840,790.0326]|56.894,993,72
REGRESSION| - ‘ _ '
SS ABOUT [r167,456.189 | 79 |14,777,926,45 \\3
REGRESSIONl\\\~//” . \
(RESIDUAL) '
Z

‘TOTAL SS [,008,246.222 | 80 '

| ABOUT. MEAN , '

' R2(Coefficient of Determination) =

0.418,668,798,3

L

R ’(Muléiézp'c@frelatiOn Coefficient) =.0.647,046,210,4

H

'QUADRATIC MODEL: GSI = 361.7 + 98.964 (DAY)-9.873,3 (DAY)
SOURCE OF - < : g
VARIATION | - SUM=QF-S5Q.” | DF MEAN 8Q. .
SS DUE TO 8&42476.7408 2 442,238,3704|  DAY:
REGRESSION - /f o - MON.
ss ABOUT |1,123,769.98I1~] 78 | 14,407.301,04 2 WED.
REGRESS ION - "FRI.
(RESIDUAL) 4
TOTAL SS [2,008,246,222 80
ABOUT MEAN ' ' .,
R? (Coefficiept or Determination) = 0.440,422,459,7
R (Multiple Coyn--lo_ion Coefficient) = 0.663,643,322,6

' . 129 '
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are shown along with an anaiysis of variance table Zor the

linear regresslon and "variation bre%kdown" for the

qua ratlc equation.. The multiple corre!atlon coefficients

are ‘also provfﬁed as well as coefficients of determina- -

. 1oh (R ) for both equatlons. The F—ratlo for the linear

"1 model is included and is 51gn1f1cant at the 99.9 percent

' " level} (F 999(1 79) = }l 68).. This indicates that the slope
of the stralght line is sigpificantly greater than zero and,
thus, that GSI Score increZZes at an average rate of about
55 points per'qSy»of training over the 4—1/2 days of train-

‘Ning. )
- . . L% . ha X -
5 The calculation&of R% (the coefficient of determination
or the multiple correlation coefficient squared). is a mea-
sure of the proportion of total variation about the mean of -,

the GSI score'eXPlained by the regression line.' Thus the

stralght line eXPlains about 42 percent (R = .419) of thg :
variation and the quadratlc equation explalns about 44 per-
cent (Rf . 440) of the varlatlon between tralnlng time and
1mprovement in GSI ~.- o ' : -4

A test was also made for "lack’ of fit" of the stralght
line to tge GSI Scores. The test involves breaklng the
res1dual sum of squa!es into two parts, one}part.measurlng..
pure error‘and the other measurlAg lack-of—flt Repeating -

the resldual sum of squares for the straight llne in Table

41 reSults in the follow1ng breakdown: 7

SOURCE OF - : ‘ :
VARIATION D.F. SUM OF -SQUARES MEAN SQUARE “_E RATIO
Residudl « 79 1,167,456.189 = S ‘
Lack-of-Fit, 1 43,686.708 43,686,708 .3.032,262
Pure Error 78 1,123,769:481 ~ 14,407.301,04 5
F.9\5(1I78) = 3.92 \?‘ v. ! g )

e 0 A ) }
7Draper & Smith. Applied regression analysis. New York:

John Wlley and Sons, 1966 26-31.
’ ' T 121 130
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() Now srnce 3.032V¢ F ;5(1,78) = 3.92 there is no reason to -
¢ . doubt the adequacy of the linear model, i.e., the lack of
3 - fit is not*significant. ’ '

"iA.fgrther point of interest is the actual .normality of
the distributions of the GSI scores being analyzed by day, ¢
that .is, is there any reason to doubt that a given set of

y ' scores i§ normally distributed? The Kolmogorov-Smirnov
(K-s) test of goodnegs of fit was applied to GSI scores

cores were found to be normally dis-

for éach day.'8 The’

cores.
been established that there is no reason at
evel to doubt that the GSI scores are nor-

~ three sets_of GSI

Since it h

nally distributed it is reasonable to-. present Figure 23

which shows three ‘normal densities with parameters'(ﬁgans and

standard deViations) equal to their estimates calculated from

the GSI scores for each day. This  figure graphically shows
'the changes in CSI Score disttibutions which take .place

d"ring the course of raining. The means of the distribu-

tions increase With
eviation of GSI scores is compared to Wednesday and Friday '
/fS(Monday) = 14/7.6). By Wednesday,,however, this has de-
'Q“creased ahout,Bq e
. then'bijriday there appears to-be a slight increase, (S(Fri-
| day) = 105.1). -To determine statistically if these dif= 3

raining time._ On Monday theLstandard

percent OVer Monday (SQWednesday) =102,0)* and

J

ferences in variance ex1st Bartletts ﬂhi—square test? for
<. quality of standard deViations from normal distributions
as applied It was determined thip the null hypOtheSlS of
. np difference between variances, (H : (MONO (WED) f
XY (FRI&, canno//be rejected at the 95 percent confidence

,‘,_level but can be ‘rejected’ at the 90 percent confidence leve%

?

. 8OStle & Mensing, Statistics in research (3rd ed.).
T Ames: - Iowa S*tate Univers1ty Press, 1975, 489- 490
9Ostle .and Mensing. Statistics in research (3rd ed ). N
Ames; 'Iowa State UniverSity Press, 1975, 127.
: r - . 122
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VI. CONCLUSIONS AND RECOMMENDATIONS
. A
W

Generpl

-An experlmental 1nvest1gatlon has been performed that
statlstlcally valldates the ablllty of anFem irically de-

-rrved performance measure, the GSI, to correctly predlct

student pilot performances in TAC ACES I free engagement
‘exerdises. The emplrlcallp\derlved GSI is shown to exhibit
correct predlctlon cagabllltles of student pilot performance
comparable to that of’ expert opinion, sub;ectlve student
performance predictions y instructor pilots, . -

The emplrlcalI) derljed GSI predictor was improved*
using,statlstlcal methods The four parameters’of the ini-
tial (empifical) GSI when optionally weighted, were shown
to predict student pilot placem /t in the turkey shgot with
about 75 percent accuracy. Thejn four parameters,.time in .
gun firing envelope, average mil error, offens1ve/defens1ve

time,’ and time to first kill, are intuitive to the- experi-

enced combat pllqﬁ as measures of ACM Sklll. Eabh of the

X

‘ .

four, when objectlvely measured can be” used as teachlng aids "

“in the- development of alr ‘combat skill in the student pllot
Further 1mprovement in the GSI wasfobtalned by 19clud-
in certaln avallable objectlve and subjectlve paraméters.
Th: optlmal methods are shown to be excellent predlctors\of
student performance (at least within the experiment data)

'show1ng probability of correct student performance predic--

tlon near 80 percent in free engagement exercises,

It is speclflcally recommenued that the GSI algorlthms
and methodologles of this initial study be tested in the
Simulator for Air-to-aAir combat (SAAC) at Luke AFB and on the
- Air Combat Maneuvering Instrumentation . (ACMI) Range at Nellls
AFB to determlne an objectlve measure of transfer of ACM.

", training between the simulator and the aircraft.

123 132



" Increased Sample Size

‘The results of the study yleld GSI models that may be

applled to the TAC AC S I populatlon . The 3 ‘o‘e cize used

to derlve these mode was relatively snall,(lZIClasses) but
was related to the whol hy'statlstlcal inference., 'It is
" ses under thefsame rol condltlons as the.experlment to
accumulate a larger data sample. Coe

It would be useful to collect additional TAC ACES I
| data for the following reasons: ' N
" b‘ 1. 'T¢ ﬁroVide a‘larger sample which would provide'
more precise lnformatlon on the distributions ofg the: data
belng cons1dered ¥, o

2. To validate the predlctor models derived in this,

ﬁfdy. Careful examination of GSI data éollected prev1ous
to this study was -found to’ be poorly documented and of
"limited e in valldatlng the predlctor models., ’Care must
be taken to assure that reasonable controls are placed on
the data collection ltself as- lack of controls affect theu
valldlty of”the samples themselves. By 1ts very nature,
this kind of data is very sens1t1ve\ Lack of careful Sampl—i
,ing can result in collection of data from essentially
dlfferent populatlons than that desired and, hence, vallda—
tlon becomes d;fflcult. : ) . .
. ,‘ . .

Demogfaphic Data Correlatiéns

. The master data base provides a means for -further
lStatistical,anal”"= which can be of valué in assessing
: . v' ' \

training and tr:in.ng requlrements in ACM s1mulators.ll

— - ,_ "
llOn,file at v-ught Corporation, Dallas, Texas..
° . . . . . ) ’ ) S

5 o ' .
- . -
2
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It is recommended that an 1nvestlgatlon be 1n1t1ated to as-
certaln what demographlc correlatlons can contrlbute to the-
overall readiness tralnlng program. In order to accomplish
this objectlve, it 'is necessary to continue to &) collect
these data, b) supplement these data with other gata which
may be of value, and c) analyze the data to obtain correla-
tion with simulator performance,measures and, ultimately,
.d) assess performance€ on the ACMI range exercises. .
- ’ . ~ [
Apply CSi to‘bthéf/ACM Simdlator,mrabning A .
' The parameters comprising the GSI, if measured in a
similar manner and -under sdmilar.conditions, are applica-
. ble to other ACM simulator training. The interreldtion-
ship of these parameters, i.e., weighting and interaction,
'is believed-to be spegific for a. garticular® simulator and
training syllabus., It is recOmmended that the GSI, as
" deérived for TAC ACES I, be 1ntroduced as a. prospective
N measure of student pllot performance in an ACM SLmulator
?J .. such as ;the SAAC and adjustments made in the parametric
"L 3"“.contr1butors to develop a statlstldally derived GSI spec1f1c
- to that faC1llty and tralnlng syllabus.

" The éSI Application to ACMI Range .

. ¢ N Thenpromise'of the GSI as a screening tool to aid in
«the selection. of fighter talent is premature, but given
‘a larger data sample and successful application of the GS1I
tQ range operStional exercises such as the ACMI range at -
Nellls, the GSI could become that powerful tool.

- B ' A
L « 7 e 125134 .' o
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—~._-— ~  Potential Utility of the GSI B .

hd 1

b

‘The GSI was shown éoﬂbe a measure of student pilot per-
formance in the TAC ACES I Program. GSI scores .indicate .
the relativelpeonrmance of'students_}n;the simulator and
careful scrutiny of the GST contributory parameters'can
evaluate the strorg gand weak points of a given student rela-
tive to his overall perform ce measure. These 'part scores"

‘*{are assoc1ated with basic fin

pon, switchology, etc. erm-Wthh judgements may be made by

ying maneuvers, tracklng, wea-

the! instructor pllOt where to concentrate his training

‘efforts, . : s T
‘ . The G5I may also be utilized to obtdin a measure of
student pllOt learning trends dur1ng the‘s1mulator train-
. ~ing perlod The SklllS Of’pllOtS in air.combat can vary
' _greatly depending upon 1nd1v1dual background experlence
'5' - and innate ability. The 1nd1v1dual leagplng %bllltles
also vary. The GST may be used as an indicator of a
*pilot's current prof1c1ency in a1r combat as well’ as an -

1nd1cator of 1mprovements in air combat sKills in the

simulator. : '# B ~
c " The GSI can be fised to establlsh aﬁ optimal training

perlod for the’ norm student by statistical investigation of

1n1t1al student'sklll'and skill grqQwth over tralnlnq
///beriods varying in duration. A cursory survey @¥ the
12 class sample in this experiment indicates that an ab
optimal training period in, the simulator can pe established
for the TAC ACES I populatlon by .fuxrther statistical analy-
ses of,student entry skills and student learning trends.

Contributing parameters that comprise the Air Combat

Simulator GSI have rudimentary commonalities with many other
flight simulator training devices. It is probable that o
other fllght s;mulators,.m e., Weapons Syst Trainers
(WST), Operational Flight [Trainers (OFT), Instrument -

[ . .

— . ‘ o 126 foy -
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qr", . _Fligzt Trainers (IFT)' 4tc.,vcan utiliZe thetsame .0r ‘simi-
. . : ‘lar ﬁﬁtsented 1n the report to achleve ‘

comparable s1mulator performance measures.

ethodoloéies as

Uciiity of Data Taken During_Turkey'Shootl T :';./‘

o &4 " ‘The turkey shoot“data were examlned to 1nvestlgate the

.ff EE fﬁ‘Auglllty of the- data“collected during turkey shoot competl—
f; C ‘tion, The performance measures and the data formats‘were’

=L R essentlally ‘identical to thése. used in the GSI- data. A\;

‘. g':ﬁ,:’ bas1c dlfference is that performance data were recorded
e v separately and s1mqltaneously for each»palr Of combatants.

V <No GSI sdbres were computed from thlS data set. .
' The performance results were eXamlned for a class

Cow selected at randomA_ e VXl ,-Eu. . : : ;
) :\én_ ,Lf" The data 1nd1cated that pllOtS who flnlshed in the .
':lergif.upper half of the gprkey :shoot, had,, as a group, lower mean
V ’4ix¥'m1n1mum altltude values than'%llots who finished in the
_ lower ‘half. of the - turkey shoot. The data show that a suffl—:
j*{» crent body of'pllot performance data has been collected ,to
' 'warrAht a detalled,statlstlcal analys1s. ‘A cursory examlna—
) ffll_ ‘gpion of the data 1nd1cates that trends of a relatlonshlp
S ‘appears:to ex1st between turkey shoot rank and factors such
. 4'.as maximum g, minimum altitude, and- offen51ve time. The )
..x - L frée engagement data may be of value slnce they approx1mate
engagementsaon an air combat maneuvenlng range>’ The ‘data
may also’ be useful in determlnlng links - ‘-between GSI per—»‘
formance predictors 'and those predlctors to be determlned

5 - for the AéMI range(s)

iS |
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Limitations of the GSI System

v :

The GSI as presented in this report is spec1f1c to
TAC ACES I tralﬁlng.__Howéver, its application. to other

air combat simulator training where.the environmegtalltrein—
ing features are similar, i.e., traiging hardware, software,

‘ ‘.ahd training,sfliabuSes are of a similar character, may be
g - expected to jield good measures of air combat skill (in the-
" simulator). - L ' - |

<

ro Lo The GSI scorlng system is derlved for air combat one&*

versus-one engagements at the 1nceptlon of . offen51ve/defen—'

y i sive. maneuvers. In its Present form, thefGSI 1s not appli-

| | cable where initial sightind of adversary or two-versus-one,

/)95 one- versus two, 1is 1nstrumental in the- tralnlng scenarlo.

The GSI is an.objective 1ndlcator of air combat Sklll
in'the 51mulator but should not pé construed as ‘an absolute
"measure. It is. not proposed as a substitute for subjectlve
o  ‘~ oPihion;, When the two measures, GSfy- nd the subjectlve

opinion of the 1nstructor pilot are u;:é\ln conjunctlon,

they produce a. maxima'l evaluator of alr combat 51mulator

skill. : -' ' . . : .

GSI_Application:to' Other'ACM ‘FaCi_].ities . C
e .

-+
.

The dearee of. fldellty of 51mulatlon, tralnlng sylla-~

bus and the extant of tralnlng are factors governlng trans~- -

fer of tralnlng for a given task. .In general, ACM simu-
lator rac1llt1es differ widely in the synergistic fldellty
of air combat . ‘ . '

) - " Lae§ of absolute fidelity in a simulator requlres the
studtnt pllOt 'to suppress many precondltloned reSponses
and acqulre assoc1ated reSponses “to representat1Ve exter-

~~ nal SthUli.- The' ablllty of the- student to transcend to
V : ! . ’ - .n‘ . . . . ’ ‘:
“ ST ' '
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- this representative environment directly affects his per-

' formance in a particular simulator.
- The dlfferences in fidelity- of 51mulatlon between simu- -

lators of like.kind and the difficulty of association tran

fer experienced by the student will determlne the appllcamj-

blllty of the GSI to other ACM simulators as a measure of

.ACM skill and as a predictor of free engagement one-versus—

A

one contest results,’
- Some ex@mples of known ACM 51mulator fldellty differ-

‘ances vhich can influence GSI application are motlon/no-
motlon, q-sult/g-seat, ground rush visual cue, and the ex-
tont of computer modellng of aircraft flight characteristics -
(aerodynamic fldellty, control response fidelity, instrument
and weapoa sys tams fzdollty) The effect of the differences
AR bCepocltzve, negative, or neutrai,_on the'éontributory
paraﬂntere)of‘the GSIy : ' '

Ce ) :

v
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3 T
APPENDIX A - ANALYTICAL METHQDOLOGY
. ) . ‘ < .

The analytifal methodology used in the study began w4 th
preparation of elementary statistical diSplays of the GSI
-, and the four component variables used to calculate the GSI-
score., These displays consisted of histograms and scatter
diagrams. Variance- covariance matrices and correlation
Mmatrices were also generated to analyze relationships be- «
tween the variables., .

Regress10n analysis was used extenSively in. an attempt
to define Suitable functional predictive relationships be—’
tween. the various candidate predictor variables and turkey -,
shoot outcomes.’ ' ’

’ T™wo Y- variables (dependent variables) were cqns1dered
in the regreSSion ‘analysis. They were turkey shoot rank
. “# "i.e.,\§,2,3 4 ..., and fractional wins, "Fractional wins' is:
defined as the ratio of total wins to total engagements in
the turkey shoot for a . given partiCipant . ' .
Both variable selection and ridge regress10n were used
in addition to all-variable regressigns to: explore the
‘utility of direct predictive relationships Various non-=
linear relationships (in the candidate predictor variables)
,'> “/N\ere expl#dred, but none prov1ded relationships as good as a-
' simple GSI ranking predictor. There are several possible
Z' reasons why this was so: Exploration of the X'X matrices
indicated that in all cases minimum eigenvalues were very
-.close to zero. This is indicative of the ex1stence of .
imulticolinearities in the predictive variable sets: This
_condition indicates that basic assumptnEns generally used in
the. application of least squares are being violated and also
that it is likely the parameter. estimates will vary sub—
stantially from sample tg sample. Another difficulty WAS .
- shown to exist from the analyses of variance pérformed.
This was—the s1gnificant.variation deﬁected between_classes.
; T . S _
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"
The regression'models were obviously affected by’this and
the fact that'no_COnstraiﬂts'were (or could be) applied to
rank predictions; For’ example; only one winner is allowed
per class, but several mlght be predicted.
In general models explored using ridge regression
showed a degeneratlon ‘in pred1ct1Ve capability as the bias
- - factor was increased. .:While, in general, the parameters did
stabilize, as might be'erpepted, the'predlctlve rates de-
clined and remained unaoceptable. _ 3 |
The all—varlable, varlable selectlon\ and ridge regres-
sion programs used ‘in this study had been developed by
Vought prev1ouS-to the beglnnlng of this study.
. , As 1% became apparent that the regress1on programs were

>

not prov1d1ng useful indicators of predlctlve ability, it

was decided to explore three sources of varlatlon in the GSI
scores and the GS component variables. Using basic analy-
- sis of varrance mgihodol gy, the sources of'variation inolu—
ded in the threc—way analysis were "between" days, "between"
classes, and "between" turkey shoot ranks. " In general,
significant differences tended to appear between days and
, between classes. _ N '

At the beg;nning of the study, a master data base was
designed-and then 1mplemented This brought data from the
source. data tapes into a common file where it could be con-

o venlently studied, manipulated, and reduced to fofms sulta—
ble for use with the statlstlcal programs.

The. next ana FJ.nal sratlstlcal program exerc1sed against

. the data was the Disc- 1m1nant Analys1s program provided in
the SPSS package available on Vought's System 370. Discri-
minant analysrs can be used to classify .data sets intoipre-
defined groups. In the case of this@aqélysis;‘the'groups

. . @
were defined as combinations of turkey- shoot ranks. As

i3
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b explained in the main  body of the text, -this part of "the
- analysis was’ performed for four d1fferent group defini-
tlons with four_ dlfferent data sets. The prOgram was
always Ooperated in the varlable selectlon mGde using the

Lamisdy v variable selectlon ‘option. Datd sets, prior to in- =

i put, were sorted by turkey shoot rank;W1th all winners at

the top of the list, runners up- following, and so on, Pro—

gram control parameters were then used to define the number
- of groups and thé number of members of each group. As noted
S above, four grouplngs were defined for four different data
sets, . Thus, in all, 16 discriminant analyses were per-
formed These, . 1n general provided the best predictors of
turkey -shoot outcomes developed in the study. The results
are documented 1é/the main body of the report.

‘Several other cqmmonly used .statistical techniques
were also employed Among these were the calculatlon of
m§ : ' confldence 1ntervals on the propurthnS of correct classi-

[

f1catlons of cases by the discriminant program using data
from the 12- class sample. This procedure made use of the
" normal approximatlon to the blnomlal dlstrlbutlon which
is often used where sample size is adequate, Certaln tests
of hypotheses were also used during the comparison of the
./“dlsdrlmlnant results calculated from the 1l2-class sample
and with- the four classes of data -used to test various pre-
= ~dictors. This was used. to test equjdlty of predlctlon rates
" of the discriminant predictors on the 1l2-class _experiment -
ﬂdata with the four class test data.

Certain other tests were ‘employed to test for normality
of data and. appllcablllty of a stralght Iine to the learn-
1ng rate data used in the edumetric analysis. Footnotes
.are used in the main text to identify references -applicable

‘to the stat1st1cal methods employed
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2

* TAC -ACES BACKGROUND SURVEY -

5

1. FULL NAME ‘ RANK_(D-1) '2. DATE
3. CLASS & PILOT # 4. ACES I ], ACES II [
5.~MIL ADD..SQDN (D-2) WING (D-3) .BASE (D-0) 2ZIp, (D-0)
6
8

. TOTAL.FLYING TIME (p-4) 7. TOME FIGHTER TIME (D-5)
TOT. F-4 TIME (A/C & IP) (P=6) 9. SORTIES (LAST 6 MOS) (D-7)
- 10. CURRENT IN: F-4C[], F-4D[] , F-4[] , (OTHER) £D-8) []
* 7 1l. PRIMARY pOC: a/A(] , a/G[] , RrRTU IR[] , (OTHER) (D~9) []
‘- 12. RECENT BFM/ACM EXPERIENCE: SORTIES~TOTAL (D-10), |
~ LAST 6 MOS (D-11), LAST MO. (D~12)
13. TIME SINCE LAST BFM/ACM: 0-2 wks[]ﬂ, 3-4 WKs[ ] ,
5-12 wks[J , 13-25 wks[] , 26-52 wks[]  (p-13)
14. WHAT A/A MISSILES HAVE YOU FIRED? AIM-77] , AIM~9[] , /J
aM-4{] , NoNE[] - (p-14) | _ 5 ;
15. ARE YOU AN FWIC GRADUATE? YES[] , NO[]  (D-15)
16. HAVE YOU PREVIOUSLY ATTENDED: TAC ACES I[] ,
| TAC ACES II{] , NO[}- (D-16)
. 17. DATE OF LAST AGGRESSOR DACT FLYGHT: LESS THAN 30 payYs[] ,
' LESS THAN 180 pavs[ ¥, MORE THAN 180 pavs[] ,
‘ NEVER[ ] ‘(D:£7) L '
18, WHAT OTHER VISUAL A/A SIMULATORS HAVE YOU FLOWN? (D-18)

19. COMBAT EXPERIENCE: YES [], NO []. IF YOUu HAVE HAQ‘COMBAT
EXPERIENCE, WHAT IS youﬁ,quAL COMBAT FLYING -TIME? (D-20)

N . £ s .. "
HOURS. HOW MANY’QOMBAT-SORTIES HAVE YOU FLOWN?_(D-19)"
SORTIES..WHAT TYPE OF AIRCRAyT HAVE YOU FLOWN IN COMBAT?
(D-0) NO. OF ATRCRAFT ENGAGEMENTS (D-24) . NO. OF HITS
RECORDED (D-22). NUMBER OF HITS RECEIVED (D-25). NUMBER
OF KILLS .(D-21). NUMBER OF SAM ENCOUNTERS. (D-23).

20. DATE OF BIRTH (D-0). . L ¢ =
' *D-0 - NOT PNCLUDED IN ANALYSIS- _ \J o o
\ "

- . . ‘ o :
AJ_\ ) N ‘
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" TURKEY SHOOT FORMAT
. PILOT NO. . | . DUUBLE EUMINAT'ON |
U STUDENT PILOT BRACKET

2 - L~
> whe \ .
3 (

‘ 9
4 | -

: 3
5 o
o N\ 5

. )

7 ¢

SEMIFINAL
_ \ 8 LOSER .
8 / SEMIFINAL
1 LOSER

7 ~ npEuM N\ 1

1ST ELIM > 4
L / : .

ASTEUM et




- . INSTRUCTOR OPINION FORM
¥

In your( opinion, "low vi\.ll_éach of the students in class o
perform in th? Turkey Shoot 'ué‘ompetition? Please r_ank-o‘rder the at@enta_ 3
on a scale of from 1 to 8., Use t_l.le rak of 1 to identify the student who

- you fgel wi,li win the Turkey Shoot, the r}mk of 2 to identify tHe first

runner-up, gnd so on until the rank of 8 to identify the student who you

feel will place last. Piease rénls_all the students. - ‘ A
- . w ‘.

. b

INSTRUCTOR PILOT ' DATE

v

ot

NOTE: Flease complete this form before the student Turkey Shoot Competition

.

each Fridéy. The rp;‘% will be coll,e/ctci from you b"y M;'/ ‘R.A. Jorge sen,

- .
t . . . . R

o, R S




onT _‘

. ’ . }
e ACES DATA COLLECTION JERIFICATION - R
CLASS | M |
L . o [ Il ¢

.

l THE CURRENT TAC ACES TRAINDIG SYLLABUS WAS APVLIET) AND ADHERED 10, CONSISTENTLY DURING THE DATA |

RECORD]NG PERIOD(S)’FOR meous, -,
v A S T .
\ . L | | o . | | )
2 THERE VES 10 AR IECHATCA, R FIBCH I mmmmws b T 1T e SR DEDG
T D FEne v §5 R THIS 1455, (Exczvrrons 15 10> O HATRSE SIS OF 4 RO
" ' ) . ) ‘ . » ’
N “3 Bk B
, / ‘ T o , v f i , 4)*'
L T T

o 3 THERE VERE No(gmm Xcomyrm mmmcrxom O ANOMALIES PRESENT DURING THE mp choanmc PERIOD() o

FOR THE CLASS WHICH WOULD AH'ECT THE DATA BELNG COfLECTED (EXCEPTIONS AS NOTED o REVERSE SIDE OF

THIS FORM) o IR o _," B \_
1 l[ ‘, :‘p.ﬁ -!‘ o : E ’. .": - | .‘ , | :v . |
@ﬂa cor»fpxmnmmmaﬁcomcmny . T N ) .
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A TAC ACS3 PROGRAM EVAIUATION AND CRITIQUE

' . 4 .

[ad

. ) s
. ., - N 7
- NANE/RANK _. ) : CLASS # PLIOT # DATBf;_

- N . . " . .
TAC ACES PROGRAM: I ( ), II ()
;\ ' : 4
—/ﬁhis evaluation will be conducted in three parts
In part I you are asked to give your retings of the utility of this traini gg

. - ¢oncevt. 1 In _short, would regular exposure to visual air-to-gir simulation be
’ beneficial? ‘Does it posue‘s the potcntial to increase your combat capability?

In part II you ere acked to assess and rete the relative benefit of the
- sizulator itselfl including 1nstructional features, 'what iﬂprovements must it have? :
' Hhere 13 i¢ good ernough? ] ) .
Part III consists of unstructured questions. relating to simulator- trqining
capabilities e¢nd limitntions, course value, 1nstruction, and the TAC ACES program
’ in totel. , _ . ~

PART I: : ' ' ' '

: Use the fcllowing scaleato rate each Question end add' appropriate coﬂments
vyhen necessaryi.

&
v - o

K - Rating . . _4': General Eg;ninz
i * Substantial positive training ‘ e
~ Slight positive traifin .
No effect .

Possible. negative training
Definite negative treining

W e

A, What is the value of the overall training provided in this course. to:

' Exﬁeriegced;pilots . i ' . i( ’ . ‘ )

,Incxperienced pilots

Yourself

AJA DOC pilots

A/G DOC pilots - - o ' S

. - 141 151 | ‘ . .




B. How did this trair.ihg affect your rnowledge or p‘roi‘-iciency in the following tesks?

} -Use ratirg scale on page 1. ) i °
_ . Isibi13]2]1 - COMEINT
Ehgagement Geeczetry _ o !
Includes \(isiml'sla:'.t) range,
aspest determination, closure
rate contrsl; etc.
, ) 1\
AIM-7 Eployment
o I{:!J].i;'lcs status monitering, . -
_lennch envelope, launch * : .
constraints,-etec. . :
| -
~N ;
.‘: v -
AIM-9 muployzent - . J ’ ! Co ' B
See atove . . . ) o )
- i .- . s ' ” ~ «
! 3
N,
. “ '
Gun Pnvelcpe and LCOSS
a o O "
7 . . .
N ' |
" —1 -
- ' t, ‘ ’
o b,
‘\\ . v‘ ~
' 142 [52 |
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PART II | - v
- Tre sinmulator's chief purbosc is to aid the instructor in teaching various
alr-to-air tasks. As such it should be like the eircraft in many respects but rot -

" recesserily in every detail., In additicn it should be design 4 to ease the worxload
v " on the iastructor while still providing effective control over the engegement.

A, Ccz::p_re the sitmulator to the aircraft in the following areas using the tating ’
scale provided: .

1
[

5 - Much bn‘t“ then a.i*craft ' : o "
v = Slightly better S .

3 - About the same ' ) : : :
¢+ 2 - Slightly worse

. 1 - Much warse

N 5|4 3“2 1 - COENT

I.1 Acceleretion Performance I i - N

! -

|
Ll ,.

Deceleration Peit‘or.-';a.nce b
1

R R Tipey

Roll Performaance I

Pitch Performence J\’ ‘ . l

Yov Performance

Turn Raze ; . i 0

AOA Indications . . ,
| (buffes, tone, noz.s#) |t ! o

Ionsitudinal Stick Feel A 1 - L L .

Latersl Stick Feel 1 . ; N

Rudder Feel -

ADTE-'{' Pérromance

ﬁiM-9 Performance

Gun Performance

Gunsight Performance

IR Tore Operation

ERIC

Aruitoxt provided by Eic:



A _ g
‘B. Do you feel cockpit ootion is neées:a.ryfor,_e.n'A/A sizulator? Yes ( ) No ( )
tCaz=ent: . ' Ve E o ' '
‘ 3 3 §)
PART ITI : v
AL What A/A tasks and/or BRF{ maneuvers CAN be trained in the simulator?
“: ~ ~
N B. W:at do you consider to be the best training features of this simuletor?
. L s
Y X ® )
B s A U T . . °
-~ g o N
. ’ N \
' : N \ . . ‘ ) . N
C. What A/A tasks end/or BMmaneuvers CAMIOT be trained in the simulator? = - .
. ¢ . : ¥ ©
. s p
. F ' : Y
. LY
. ..
\ 1d4 .
‘ _ 144
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.'\ v
hd »

’ . l;‘ . . . ‘ '
/  D. Wnat do you eonsider to be the most slgnificant limitations of this simulator?

.

- : CF ,

. H:Q;S”thé treining provided duriﬂ/g this week improved your overall operaticnal’
fighter skills? Yes G__y~us5 () - >

Corrzent: "

r

4
" -
Vo
' 4 . . . :
F.  Should the course be offered on a recurr'ng besis? Yes (° ) No ( ) Y
Comment : 2 , g . . . '
.. ) .
1
1N
)“” * ’
G. Cormant on the quality and Quantity, of instruction. . ]
. . P Q . % .
> . '
b ¥ v
-/ . ) . — 5
r ) -
4 -
I A L I ¥
e 145 Y9 |
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4

© { I;? List eny coxments/recommendations you have regarding the TAC ACES progrea.
waf - (d.e,t syllagus/ad.'a.inistrative/scheduling/quarters/transportation/ctc. 2)

- ~ .
8 -
. -
” - .
- .

. . ®
IS . .

P
- {I _\ -
. ) 7 ]
« ’ ’
e
. [~3 - i
7 _-{
- 3
. )
~ ¢'
J ¢
kDG .

ERIC

Aruitoxt provided by Eic:
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[ APPENDIX C (.

~

TAC ACES I TRAINING SYLLABUS

. AND S

TURKEY SHOOT COMPETITION RULES
.
s
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o
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_ ~ TAC -ACES I : »
v ' ’ SYLLABUS . : ’,

DAY 1 - -~

Sortie #1 - Simulator Familiarization (:30) (F-4/F-4)
. : ] . r )
Objective: To become familiér with simulator visual
.display, switchology, aural and dynamic cues, flight
controls, and performance characteristics.

. Pilot will pefform following tasks: +
a. Acceleration maneuvers N
b. Rolllng maneuvers © - )

c. Turning maneuvers . i )
d. High and low altiatude flight
e. ngh and low speed stalls

‘Sortie #2 - Wea* ns Famlllarlzatlon (:30) (F-4/F-4)

Objective: To become ﬁamlllar Wlth AIM-7E, AIM-9J,
and 20mm employment. : : _

oV Pilot W1ll perform/demonstrate following tasks:
. AIM-7 and AIM-9 employment against a con-

trolled target
b., Gun t acklng exer01ses agalnst a controlled

, targe ' . .
' . c. Under tandlng of Weapons sw1tchology
‘ d. Reco n;tlon of aspect angle, range, and
f/ ',,/f/ - Clo ure ve10c1ty .

Sortie #3 - Performance Measurement Data (:30) (F-4/ .
Compyter Flown Target) o 'EL\

. 3 " .
Objectiv€: To collect a baseline performance mea-
_ surement.on each pilot. as he flys agalnst a pre- .
' XYecorded prcflle. S :

' The peFformance measurement w1ll con51s£ of the
following exerc1ses- ,

[

- a. 2 x Stabilized (Cine) trackin exerc1ses
* b. 3 x Head-On maneuvering exercises v
A\ o ) . : .
{ . 4 .
L}
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‘DAY 2 :
-_— _ - r'd , : ] :
Sortie #4 - Gun/Tracking (1:00) (F—4/F¥4)

- ployment of gun and LCOSS. -
\s———/

; pllOt will accompllsh:

Objective: To fully understand opefjrien'and em-

-~

a. Stabilized tracking exercises
b. High angle gun empldyment
c. Tracking a maneuvering target

Sortie #5 - Basic Flgﬁter Maneuvers - Offensive (l 00)

. } (F-4/F-4)
- Objective: To understand and be.able to perform L
) ‘ basic fighter maneuvers from a canned set- up
.;P Each pilot will perform the followrng
a High* and .low Yo-Yo
- b Quarter plane maneuver
C. Lag roll
. d Acceleratlon and separatlon maneuvers
DAY 3 ' T » | .
Sortie #6 - Basic Flghter Maneuvers - Defens1ve (1: 00) ’ f/
(F-4/F-4) _ T .. :

- ) .

Objectives: To understand energy management - and basrc
defens1ve maneuvers . ) o

Each pilot will understand and practlce .
Overshdﬁts b
Extensions
' y Reversals

’ )- « Jink-outs . , .
Sortle #7 - Air Combat Maneuvering - Slmllar (1: 00)\_ .
_ (F£4/F 4) . . ) 3
' Objective: To increase. prof1c1ency in entlre
maneuverlng envelope. -

2,0 0w
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DAY 5

Each pilot will demonstrate understanding of:

/
. Use vf the vertical

a

b. Lead turn

c. High aoa maneuverlng

d. Combat separations
DAY 4 ” - : : : -

t . )
Sortle #8 - Threat Orlentatﬁon (1:00) jF-4/Threat)' s \'
b .

Objectlve To develop an appre01atlon for the per-
formance characterlstlcs of a typical: threat air-
craft. .

Each p¥lot will observe the following threat charac?
teristics:

a. Flight control responses L e
b. Turning capability ' ’
,C. Performance envelope (altltude, airiPeed,_
etc.) .
Sortie #9 Air Combat Manéﬂverlng - DlSSlmllar (1: 00)
(-( -4/Threat),

Objective: To increasd prof1c1ency in maneuverlng
.against d1591mllar aircraft. )

0y

Each’pllot will fly each alrcraft in fluid engage-
ments against each other. Ledsons learned will be
‘disgussed durlng debrleflng

Sortie #10 - Rev1ew of Sorties 1-9 (:45) (F-4,F-4)

- Objective: Briefly review all previous sorties for
> areas of confusion/misunderstanding-

' Each pilot will demonstrate knowledge of basic con-
cepts of air-to-air combat maneuvering.

Py

. Sortie  #11 - Performance Measurement Data (: 15) (F-4/"

Computer Flown 7Fdrget)

Ohjective: To collect an end of course performance

meaeuremen$>as the pilot flys against a pre-recorded

prOfileo N ) :
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The performance measurement will consist of the
following: . ' N ﬁi .

]

'{ a. 2 x Stabilized (Cine) tracking exercises

_ b. 3 x Head-On maneuvering exercises
Sortie #12 - Turke?iShbot (F-4/F-4) -

Objective: To allow._pilots to demonstrate/Zhéir
air-to-air ability in a class fly-off. :

Each,pilot will be eliminated after losing to two

other pilots in a double elimination tournament.
: Ryles of engagement will be briefed prior to start
* of fly-off. : S :
. 4 e .
v . - ) N ’ . el

~

'=-70n all 1.0 hour sorties, pilots will switch cockpits,

after first 30 minutes.

dzg'Softies should be recorded fér_debriefing.
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TURKEY SHOOT RULES ’ :
— ‘~_ . ) /
x/ Double Elimination 4 .
. . ’ ’ .1 -
1. -'Initial pairings will be made by drahlng names from.
a hat. 4 - . :
2. Both aircraft w111 be F-4E's at 15 000 feet and 425.
‘kts, head on at 18,000 slant, range.
Vg
" 3. Palred part1c1pants will f11p a coin for ch01ce of
cockpit. - : - -

. - ) ' /
"4. There will be a 3 minute time limit for each engage-
ment. . After 3 minutes, both aircraft will be reset
§ + to the initial set-up. ’

\ )
5. Aircraft over-G (10 G's), hltéi@g the ground, .and -
~ spins that bomb the computer &¥e automatlc kills."

-6. Head on gun kills'are not authdrized. An aspect angle
. greater than 135 degrees for the shooter at time of
< kill is corfsidered a head on gun kill.'

7. Radar lock-on can only be accomplished By pilot act1— o
©  vated auto-acq after the second -engagement. Radar
missiles will not be used until the thlrd engage-

ment. -y .

) >

8. Switchology trickology is -unauthorized.

S 9. Entry fee will be decided by the class (normally $1/ e
‘ pllot) T . , . “
.10. These may be agreedﬁto or changed by the entire class -’
w“ 11. Llej cheat, and steal but keep your six clear and may
~— - the better man win: ) L : C '
12. Héad-on kills on the initial pass. are not authorlzed

at any time.

-
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LIST OF ABBREVIATIONS,,ACRONYMS AND SYMBOLS
- g . L S !-ﬁ:\-'wfl i R
AJA © o ="Air-to-pir ° - - '. T
. A/C k-“ ' "4'A1rcraft Co ;Fﬁ | o
" ACES - - Alr Combat Engagement Srmulator
ACM - Alr tombat Maneu’erlng ' N
ACMI - Air combat Maneuverlng nstrumenta'\eg
- v Range ] . i
.J.~AEHRLOZ © ' ~.Air Forces Human Resources Laboratdrxj -
.. ave T Average . o L
BFM _—‘Bas1c rlylng maneuversl_,. ~
GIP v -'Chief\lnstructor Pilotr+ . ﬁ _
’ , CIPP . S Chltf instructor Pilot prechtlons of
o - . turkey -shoot ranklng .
CcF N&; - Class1f1catlon Functlon
LTK, CTMFTK& .= Clnetrack exerclse in tracklng maneuvers-
D, DEM.{:”- ) Demographlc data AN w_'ﬂ .
DISCRIM SR Dlscrlmlnant analysls program*used
CDF. vy e Degrees of freedoh. ' S
hllm. . ;;;=:j Ellmlnated(ors) from'Turkey'Shoot
E‘\JV ot Z Enavelope o
:' EXP{ _ - Expanded (;1st of varlables)
F- o - Friday scoring data ? ]
FCN - Function . . - = U :
. F ~ ratio, .- - Variance ‘between: groups lelded by
: o varlance ‘within . groups A : '
°* F fest - Test of s1gn1£1cance used in analy51S.'€g
. ) “of varlance, . LY B o
! - FTO ) - Pllght Tralnlng operatlons ' &
ﬁz;if:fWIC .+ =~ Fighter- Weapons lnstructg; Course .,
o G, 9, e - Acceleratlon reratlve to- thataof grav1ty
; ot . . 7 - "Greather than ”,TJV Ny '
. th 'm"?' - Group', ,t‘,? | L -f$§%; - f
- "7 GSI ;’ij . a- Good'Stick“;ngeg _-f ““"s' ; ‘. ,

‘. I R .
Do . . . s
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LIST OF ABBREVIATIONS, ACRONYMS AND SYMBOLS (Cont.) . s

HO' -
HON, HD-ON -
INT. ,, Inil =
Ip A -

C e

ﬁmﬁ?hday §%or1ng dat?/ﬂ// o -
Average p01nt1ng efror in Mils :

.Correlatlon coeff1c1ent , o ¥
’@befflc;ent’of determlnatlon _ N

~Slant range & ' o ‘ o ',,_

S & ' -
Hat. - v * e
Hypothesis where Pp # Pp )
Heat missile V v n N
Hypothesis where Pg = Pn

Head-on exercise

Internal . L : T )
Instructor {ilot ‘ Yy y
Founds (fuel) | ﬂ

.Less than . S

4

Sample size -

IS

tio of offensive t1me (target in front
hemlsphere of subject aircraft) to defen-
sive time . B -

Opaque Target Optlcal Progector System
PRointing Angle Advantage (Tlme in envelope)

Proportlon of correct classificatibns.
u51ng data within/the experiment

’Predlctlon(s) —or(s); ey 4 . -

¢
Proportlon of correct cla551f1catlons .
using test data from outside the experl-‘
ment, e s AR

Radar m1551le A
Runner (s) -Up of Turkey Shoot// fg T
Standard deviation. T .

HSimuiator for Air-to-Air Coﬁbat .S

Surface-to-Air Missiles
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. LIST OF ABBREVIATIONS, ACRONYMS AND SYMBOLS .(Cont.) .
o . ';" "y C "(. .{b . . | |
. ss | © . - Sums of squeres“. :_ N
.: TAC - T'at:tica’l' Air Command
TAC ACES I - - Simulator tra:.n:.nwogram at Vought
R IT ° ‘= at Luke Air Force'Base S P
“Tas .- Training- and simulation -
'"TFWC . - Tactical Flghter Weapons Center o ¥
T.S., TS . - Turkey Shoot - ' '
TTFK . . . - Time from start of engagement to first
TS T R
VAR . 7‘V@r1able - I ;;. L ' (
Lot T vaniance L G
~ W , «—'Wednesday scOring'dete /.'_t ' "
Win, : ' e—.Wlnner(sY of Turkey Shoot °
X - Sample mean g '  e
x? .- Chi- -Square test statlstlc “. |
Xi . ‘ o - Variable quantltles S ' ﬁ Eh .‘
Y o - Dependent varlable quantlty - )
Y .
S ° l I
B & L ' 4 _
" . - ) \.._ : 4
_ S X
S o
; ' / = (v/'- ’
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