




Dr. Dean R. Brimhall 
Mreotor  of Resoaroh 

Vaahington 25, D, C. 
~ C i o l l  Aemnautita Administration 

Dear Dro Brimhall: 

b plta 0 tained in the FeweaoLb Stud1 of Naval Aviltom, by Rapd Ransen 
and b a a  A. McFarland. This report is aubmittsd by the Comittse on Seldc- 
t i o n  and Training of Airoraft F i lo ta  d t h  $he reoonsoandation that it bo 

a i d 1  Aemna&ica  t\dminietration. 
lnoluded i n  the teohnioal  report^ issued by the  DiVbLon,of Researoh, 

Attaohod, is  o. report ent i t led  Det6i led Statiet ioal  Analysis .o f  

/ '  . 
In t h e   f a l l  of 1939 the Cormittee OR Soleotipn and Training of  

Airoraft Piloto undortook a mrjor atudy at t h e  Fensaoob. FIaval Air Statio& 
Fcneabola, Florida(in tha as leo t ion  and training of  airmait pilota.in no- 
opamtion 131th t ho  U. S. Nary w i n g   fund^ grovidod by tb C i v i l  Ae?omutlor 
Arhinletration: In thie inv-.etiWtion, kw,m as  the I'omnooka Study, a 
&so variety of psyoholot,ioal and ;>hyaiolQgical toeto wro administered 
t o  suoceeaivo olosaoe bP a v i a t i o n  aadeta .md t o  a group of p i l o t  instmc- .  
t o r s .  

The rosul to  of t h i s   l n v o a t Q p t i o n  haw boen a w r i r c d  in C.A.A, ' 
Xvia ion  of .Sosoaroh 17a;mrt No. 38. Tho prescnt r o p a r t  i e  oononrrmd rifh 
tho a,qdlczt ion of hi&ly s p w i s l i s e d  stat-istioal toohiqueo oonridqred 
usoful i n  tho dotailed analpsi0 of :he oieplfioanoe of the prQdiOtOla 
wployed In the  invostiI.,ntlon. ;m oarlier re-~,ort, C.A.A. Division of 
Gsenroh b;rort :lo. 12, deecrtbes i n  Weater   de tc i i l ' the  multiple nhi tegh- 
d q n o  us4 %F tho enalyoio OC tlle data 3iispuaoed i n  tho prooent roport. 

QordiaLly yom, 
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ybrria s. V i t O l O O ,  C h a i ' r K m n  
Colwittoe on Seloction and 
"mining of . l i rc ra f t  Pilots . 
Nationdl Research Couwil 
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aeparate populations'whioh were d i f f e r e d  in two oharacterietloe, -ly, 
I t  will be reoal led  that  t h e  Peneaoola studiee were oonduoted wi%h two 

amunt of education a& i n  experfmental oonditiow. In the  n-ry report,' 

divieion i o  maintainsd i n  the preeont  report1 a l l  rtatimtioal analyaes being 
theme di f fe ren t  amplem vera re fer red   to  ae Parts I and 11.2 T h e ' e b e  

a r r i e d  o u t  independently on the two aamples.  Analpsea of the Part 1 data 
are premented i n  Rootban X of the report. Geotion 11 prementr t he  resulf. 
of the treatment of  the   Par t  I1 data  and a comparison cif t he  two group  of 
nub jsotm. 
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008. It is inportant,   therefore,  t o  test the  r e l h b i l i t y  Of any F-VdUE. 
nis -tation appl ies   to  :he da t a  under consideration i n  these  ~aoaly-,  

Qne~ re f leo t ion  on t h e   d e m o  ,of t h i s   l i d t a t i o n  i a  t o  oompare hsl*en of tha 
poplilntion as reported earlier i n  t h i a  report. &other refleation, -%A- 
0 6 l  i n  nature, is t o  nelaot at iandom 36 p i lo t .  (about th& d e r  of a s h  

f h i r  soores M W a s  employed i n  the analyds of the groups wlth spooiflo ' 

O U t m )  Ma app ly im the  swe ohi-equaretl  technique t o  the  dietributionm of 

not be  taken as pmof. The recutfs~ of this malysis  are presented in Table 7. 
flying experirnos. These rwxlts are  merely  by way of i l l u s t r a t i o n  .ad OM 
. 

Test  4 ( the  Ro-Hary1 Coordinntion T e d ) ,  -oh, beoame of $ t e ~  teati= 
t-bnitpe, m s  found to have d6ubtful mli.bility $n t h e  oomison o f  i t a  
.bO~ree, '3.0 found to b v e  a larger differenoe ( d l e r  P-Val&) between 

' *&drsmle a d  the total d i s t r ibu t ion  than between the dintributiohm of 
mt~houts  and  total .  It play be   ten ta t ive ly  oonoluded tht t h i o  *st, with 
b e t t a   o n l i b r a t i o n  and standardired oorrlitions of applioation, would have 
prediafive klue, but that LIE ndginiaterod at  the present time gampllngs q 
be unoomparable. 

Similarly,  Temt L3 (8ohaeMer Index)  diatinguiohea betmen ohu~ao sslso- 
t i o n  old the parent population (P-a  .01) mre ei&fioantly  than  between arh- 
o u t s  and the puent  population (P a .%), but lees t r u l y  than betwen b k r d  
appearanma aad the  psrmt population (P e .0005). On the other hand, 00) 
.pnriqon of hdLws in this test hae a of .e. 
(ofis, llwhburp, .Disrfolio Blood Pwsaroe 0- r e o l i a i n g ,  Cold Pressor -- 
pulse preeeure) a l l  &m eat iefaotory hosPgeneity by both methods. 
g rea t ee t   d i a s to l io~  oharga, nnd Tilt Table Tea* - time interval t o  emlleot 

This oonprieop .of ohanoe s d e o t i o n a  with t h e  total popuht ion 'msrely 
illuitrntes tha diffioulty. If an extrema dffferenee-oo4ura then there $#. 
reyon for euepiaion. If the ohnnoe se leo t ioa  shom E P - v a h e  inttioating a 

, l a r g e  probabi l i ty  that suoh a sample dl1 appear by olnnce, . thin &ea not 
Oomti tu te  ctsp farolalrle 6 u n t l o n .  The comparison of helves doe. 
holaogemity. The evaluation of ohanoa ssleut iooe map i l lw t ra t~  heterogenaitf. 

Analyses of Testa 33, 34, and 35 (RBspOn~0 to k e n t h i n g  Resiuttama, 
Breathing Pattern, and EEG) reoeiw only 1lmiteU a t t a n t i o n ~ i n  this ~eport .  ' 
The filffrrenoem betreen  both the  wahouts nnd board a>peamnoes a d  the par- 
ent population are not sbat ia t ioal ly   bignif ioant .  The reason for orparat. 
and W t e d  treatment of these r e s u l t s  i s  that the  purpose of thin otudy i o  
emluation of t h e  seleotin, funation of tests.   Ratiags am, by the i r  very 
MtUre,~ inappropriatb for eeleation. In t he  flmt place, ratings a're no+ ob- 

manp o ~ e e  i n  ?heir lmest soale more t o  be p i s o t i w l .  
jeotiw and i n  t h e  seoond plaoe, they (4-plaoe ratin@ ke these) noled t o o  

The remaining t ea t s  that 'offered pooeib i l l t lw, '  2, 6, 10, 17, and 19d, 

8 

repod. See Framsa,  €laymod and Blaim, Lowba. pp. o i t .  A detai led a n s l y -  
VA oomplke analy8i.s 02 breathing reoorda vras preeented i n  an earlier 

si8:of ebotroenoeplalographio resordn dl1 be made the  n&bjeot o f  a eubsequent 

c o p a r t m .  See Forbes, AhWw and Davis, AallorrolL Eleutroanoephalo 
report. One auoh analysis  ha8 C1-r a w e d  in t h i s  srrieo of  t e o h n i o d  

&%Resoax Repd No. u, A p r i l  1943. 
0 aria . Pluhilgton, D. C.: C i v i l  Asronautioa A d d n i a t m t i o m -  
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I n  vim of the moo&aed opportunity for a ohanoe determination of 
such o h L ,  the materiala were again divided i n  the aauumr dceoribed on 
pagee 3 and 4, i.e., a OM M oomguted aepu9 te ly  for halves O f  eaob tesh. 
Unleae the ohi at any lope l   t e i ted  ia high for both  halvee, b a t  level ab,uld 
not be  aocepted. T+ee ohia are presented , i n  Table 8. It i s  not neoesmuy 
t o  espreae thsee chis i n  terms ob probabili ty.  The ohi play br krterpreted 
Just aa a Standard aoore (X&)' v d m  would be. 4 negative oh1 meam that 

me them I s  a d l c r  proportion of mshouts than of the parent popuht ion  b r  
lov  the  ellmination level., 

' A obi o f  1.0 'indiorten a pmbab l l i t y  of .3 that the d i f f e r e r n e   t h r  
mou l t  o f  ohanoeg a chi of approximately 1.90 repmesenta a P-value o f  .@i 
(.025 at ea& end of t he  distribution),   eto.  Therefore, with some latit&e, 

before t h e   t e e t  meeta an aoowptable a r i t e r ion  of distinguishing between m h -  
the oh i s  for both, halvea of  my t e a t   l e v e l  muet be .a large aa t h i s  o r  larger 

outs  nnd'tbtal population  by more than obanue. . .  

o f  freedom t o  one and probability, then, is the same for ohi aa for X&. Bee 
Bransen, -nd. method for seleotillg  qombimtione  of'tegto and determlq- 

grlterLog. Washington, D. C.:' Civ i l  Aeroaut ios Addnia t r a t idn  Mvlaion D f  
beat  "out-off paint# t o   y i e l d  a diohotom most l ike a oateaoriwl 

baearoh,  bpart No. J 2 ,  Wroh 193. 

'%hi, not ohi-aquared, d m e  the  oategoriorkl'grouping  reduoea  the  degreer 

&I!& their 
, . ,  
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, The failure per0mtng.s for edoh t es t   a lone  at -.1 dlffer from those 
in Table 1 2  baouuee ia.the analyofa of t h e  tes t#  i n  aombimtion  only 
thoso  oadots who had taken a l l  t h r e e   t o o t s  trould  be lnoluded. 
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on both 2 and 4 
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* hhi,  not oh i - rqua r4  beoquss the re  i s  only one degree of fceedqn 
In t he  tWO-plaOe O O ~ R P ~ ~ O ~ .  

by a given out-off inoludea  two-thirda of t he  criterion ghpp.  ?ut in t h e  
problem of p i lo t  eeleotion seorifioine one-third of potent ia l  pilot mateSial' 

In  the  prase&  si tuation,  with  the  need for p i l o t e  p e a t  and training faoi l - .  
in order t o  elinimte tvo-thirds  of the p t e n t l a l  washouts is very 006tly. ~, 

l t i ee   l imi t ed  i n ' t e w e  of that need, it i a  e s s s n t i a l  t o  f i n d  a gut-off tha t  

probsbl l i tp  will attain p i lo t  rmk. 
Till BliDIiMte a maximum O f  m h o & a  and E minimum Of thooe Who in a l l  
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