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" s t a t i s t i c s  a r e  indis$ens$ble . f a c t o r s  f o r  . F A ~  w e x i o r -  

a t ion '  of s a f e ty .  Through t h e  r e c o n c % l i a t i o n  of aco tden t  s 
which -may ippear  . i s o l a t e d  t o  i n t e r e s t d d  p a r t i e s ,  - t hey  per -  
r n i t ' t r a c i n g  of , t y p i c a l  ca&se's o f  ' a c c i d e n t s ;  cenverse ly ,  ' 

the'y: .can p reven t ,  af - ter  a s e r i o u s  acc iden t  due t o  .sane 
f o r t u i t o u g  c.aQse, tBBe t ak ing  of i n c a u t i o u s  measures under 
t h e  p r e s s u r e  0-9 p u b l i c  opinion,  which always i n c l i n e s  t o  - 
gauge t h e  grzivity of-  th& cause$ by t h a t  o'f tkie r e s u l t s ,  

- 

L a s t l y ,  they  p.ermit a p p r a i s a l  of t h e  e f f i c a c y  of r u l e s  i n  
,- f o r c e .  , - 

. . Vd '-s$o<ld 'add t h a i  s ' t a t i ' s t i c s  provide an agency of 
p reven t ign  f o r  f u t u r s  a'c?oiden$s, ' A  c a r e f u l  inspdcti 'on o f .  
a11 s i g n s  of m ' a l func~ ion  of m a t d r i e l  q u i t e  o f t e n  p r e v e n t s  
t h e  occurrence of an ~ c c i ' d e i t .  I n  t h i s  r e s p e c t ,  many a 
. p i l o t  t s  r e p o r t ,  p e r f e c t l y  normal i.n e-very way a s  f a r  a s  
' ope ra t ion  i s  concerned,  can r e v e a l  much more i n t e r e s t i n g  
t e c h n i c a l  d a t a  than an acc iden t ;  a l though i t  does not  d i -  
minish t h e  importance of s t a t i s ~ i c s .  ' Theref o r e ,  from t h e  
i n c e p t i o n  of i t s  a e r o n a u t i c a l  s e r v i c e ,  at t h e  end o f  1922,  
t h e  3ureau V B r i t a s  h a s  kept  .-annual S ta - t i , s t i cs  of a l l  a c c i -  
d e n t s  ahic'n: occurred i n  ~ r e n c h * c i . v i l -  av4a t ion .  

I n  o rder  t o  co r r e -6 t ly  perform t h e i r  p rope r  f u n c t i o n ,  
t h e  s t a t i s t i c s  must be exac t  and s u f f i c i e n t l y  e x p l i c i t  and 
complete. To be e x a c t ,  they must bear  on a l l  p e r t i n e n t  e- 
v e n t s ,  +nd on t h e s e  a l o n e ?  I t  i s  a mat te r  t hen ,  f i r s t  of 
a l l . ,  of d e f i n i n g  . t h e  ' acc iden t  i n  such a way t h a t  no s i n i s -  
t e r  d e t a i l  bear ing  on t h e  d e f i n i t i o n  may escape c o n t r o l ,  - 

The c o n s i d e r a t i o n  of a c c i d e n t s  t o  personne l  only h a s  
appeared t o o  l i m i t e d .  One of t h e  e s s e n t i a l  q u a l i t i e s  of 
s t a t i s t i c s  i s  t o  pe rmi t  t h e  t a k i n g  o f  averages  and i n  con- 
sequence t o  apply them t o  a . s u f f i c i e n t l y  l a r g e  number; 
such i s  hagp i ly  not t h e  case  i f i  a c c i d e n t s  to .personne1.  

' -  

*ltLes s t a t i s t i q u e s  du Bureau VBritas.  ',' Premier ~ o n ~ r ' s s  
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I t  was t h e r e f  ore .  ,&e:c~ded;.~o-..t;i&g:k;;;ia~.o - . ~ ~ ~ s : Q & e ; ~ ~ a . ~ i o n  .- ..... . . - - .  . eke 
p u r e l g  m a t e r i e l  a c c i d e n t s  as me11 a s  t h o s e  t o  p e r s o n n e l .  

. . . . . ..'-.>~:+~!..-; ..,.;,, :,. ;% . ;: . . .  - . : . " .  ::, J .  

But Enong t h e s e  we ;nust f i x  a l i m i t .  Be have  exclud- 
ed  a l l  damages of minor inpor ta ince ,  cc?able  by t h e  te rms 
of..: -th.~;i.~:%as.sif~i~at..5~aa-a,..iO-f . .~a; i .~g, ,~e;2;aire4.  , - .. . w i  - .  t.'nout, ... l .%.he.. j as-  
s i .a t ,az~,p. :of  -aa .e.xp~er.lt,,..~ . - m e -  ;t$us jaa~i3+ .lop; a g ~ e e u e n , t  tgat. . ,  . .. . ... . 

t.&jre -vqu ld  be: an, aqoi..dgn>? .,%&len., -$be ,.;t:~qunt % .  . .o.f' .da$age - . .. 

rea,cl$g&. *.~r .exceed.e&-$0.  ,per *ivqf;;t~f. :ti+.. . -  f k i G ' : o f  .. . t i le a i r -  I 
plains:, .,.:Under t'ilese c , o r r d ~ i t ~ ~ ~ ~ p , s ~ ~ ~ , o  ,.,acci.dent. _ . . . _ . :I ,cpyld 3e  0mi . i -  . . .; 

t&,.s.i,nc.e. . .. ,P  t., .is. . abl .$g+tgci3y.  .. I . _  ..$h:e.. .ohj.:ec.$.: _ .  . . . . .  .of'  . .  ,a. . .  'Clec?laratio&.,, ... 

of . t h e : : l . ~ ~ & e r  :a~a,.:,.rn:?reo.v:er., . a. . . . pe-rawan$:-.coiit.r:,ol..obtained. , . . . .  . .  . . . . .. . : 
. .  . . .  ~10.05. . over,  :t-I1:g.:pr(-incip&,l, air:d.rojnes: I,and...r'ep-air.. .s' " 1 . . . .  . . *  , . - . . 

The census  of a c c i d e n t s  b-eing t h u s  c o n s i d e r e d  as ny-. 
m e r i c a l l y  e x a c t ,  i t  r e a a i n e d  t o  c o l l e c t  enough d a t a  on 
each a c c i d e n t  t o  p e r m i t  of a c o r r e c t  i n t e r p r e t a f i a n .  T h i s  
i s  t-an i m 2 o r t a n t  s t e p ,  . f f f r  1,ack of. m+ich a, h u r ~ o r i s t  may me12 
say: t h a t -  t h e  s t a t i s - t i c i a n  i ,s.  a juggl-px-.of. t h e  t r u t h ,  riiore 
dangerous  t,han t h e  L i a r  aixd p e r j p ~ i r .  

. . . . -  
The two p r i n c i p a l  d i s f f i c u l t i e s . ' i n '  tl.,i.s conzlect ioa . .~,re:  

c a n e i d e r a t i o n  o f  t h e  rs lat ipe s i g n i f ' i c s a c e  of a c c i d e n t s  
and - the  . c o r r e c t  d iagnos - i s  o f  &,&.air caugRs. - .  

' : -- -1t i s  evident.  t&t .  me" wo<id a b t d g  p u r e l y  a r b i t r a r y  
f i g u r e s ,  givi-ng o n l r  a n  i3coini3lete i d e a  o,f t h e  a c t u a l  de- 
g r e e  of s a f e t y  i f  me s i n 2 l y  added t h e  number of a c c i d e n t s  
o r  v i c t i n s ,  a t t a c h i n g  tLe . saxe  i a p o r t a n c e  t o  a poor  l and-  
i gg  as. to, t h e  crew an& cargo of.  a''1ar.g.e t r a i l s p o r t  p l a s e ,  
or, t o  a d e a t h  an6 a s l i g h t  i n j u r y ,  

* - 
~. :20 .avo'id t h i s  s t u m b l i r g  b-lad&, me 69vf ded .perso&iel  
anq $ a t - 6 r i e l  a c c i d e n t s  into two d i s t i n c t  c a t e g o r i e s  (mhicb. 
p r a c t i c a l l y  i n c l u d e  z l l  a c c i d e n t s  t o  y e r s o n n e l )  I n  o r -  
d e r  t o  -g ive  ,an a n a l y t i c a l  i d e a  o f  . t h e  ..loss i n  13ersonne1, 
me set  up aa index  o f  l o s s e s  -ob ta i :~ed  by c o u n t i n g  each fa- 
t a l i t y  as one u n i t ,  each  se r io i r s  in ju r 'g  ( v h e r e  l i f e  w a s  
endangered o r  where t h e  i n j u r y  r e s u l t e d  i n  perr ianent  d i s -  
abi1 , i ty)  at 0.6, and l a s t l y ,  s l i g h t  i n j u r y  at. 0.1 (ne thod 

\ reckoned by c e r t a i n  insura ice  conpan ies , .  . -. * .  . . . "_ " . . . . .  - - - . A  . . .- . . .. .. 
.: ..*:ar -mat dr'j,.e.l ;' .&j;ch '. . . 

% .  . a & k i d e h t  . . w a s  d e ~ i g n a t e d  5g a 
ceYta'5.n:' c 'o 'eff? ,ci 'e l~t  cC;'rres$:o'l~d~:'ng':to -%he .perce 'n tage  o f  .fiz- 
t 6 r i e l  l o s s .  The d e t e r m i n a t i o l i  of t h i s  percestage: .  a t  f i ~ s t  
p r e s e n t e d  some d i f f i c u l t y ,  3 u t  t h e  p r a c t i c e  of numerous 
i n s u r a n c e  e x p e r t s  f a m i l i a r i z e d  u s  wit11 t h e s e  e s t i c l a t i o n s  
and t h e  m a j o r i t y  of t h e %  may be d e s i g n a t e d  by a f i g u r e  



cl.os.a::eqough. f o r  ,.t.h.g. st .atis.Li.c-s.  to: .bo..s.unmarily . f i g u r e d  at .-. . ..-. .. . . . . . . .  
.?no .tF+al'..  his r:os ,y l t  h:las been . f a c i l i t & t p d  b y t h e  u s e  . o f  
~ ~ ~ c ~ o m p o s ~ ' t ' i o . n s  o f . r a i u e '  <f::oaod ; type  41 Ynirplane i n  tdrms 
o f  the .-yn&we o f - t h q  , p r i n c : i p a l  , p a r t s  ,. ,a.nnoxed:, ... t Q 'no st in.sur-  
Bpca p,olic,i;.es . . . . . : . . . . . . . . . . . . .  . . . , . . . .  . . . . . . . . . . . . . .  :..::.. !.t ;. . : .  . ' " .  , . . . . . . . . .  .: : 

- . ?'.' ! . . . ,. . . . .  . . . .  : . : . > . .  , h .  ... . A  . .  . ,. , . 
I : . ,  < . . ^ . .  

4 .  . . . < .  . . . . . . . . . .  " . ..,.. . . .  ...,. 
~ l ~ ~ . d e t & r ~ i n ; a t i o ~ . : o . f  - .  - c a u s e s  < i s  much more 'dei.ic.9t,.<::., 

ques t io i i ,  I t  i s  n o t '  alw'ays p o s s i b l e  ' t o  ho'ld an  i n q u e s t  a t  
t h e  scene  of t h e  ;mate'ri..e-1 . , t j t cc~ , ;~g .~ t ; . ,  -thel 0~&3.yr.w.itqess.es o r e  
g e n e r a l l y  t h e  p i l o t  or"owner who o f t e n ' h a ~ e '  r e a s o n  t-o be  
d i s c r e e t  o r  who, b e i n g  i m p l i c a t e d  i n  .,ti&e , . a c c i d e n t ,  4% p a r -  
t i c i p a n t  s ,  have no t always been a b l e  $0. .observe  s c c u r a t e -  
l y  a l l  t h e  c i r c u m s t a n c e s ,  . ,  .. , .  . 

< . -. . & , .  

On t h e  o t h e r  ' rand, i t  i s  : rare-  2.t ,the, p r o s e a t  t.ime f o r  
a:? a c c i d e n t  t o  be imputed t o  one s i n g l e  cause.  Usua l ly  
t h e  d i s a s t e r  i s  provoked by a s e r i e s  of u n f o ~ t a n n t e  c i r -  
c u ~ ~ ~ s t a ~ i c o s ~  I f  t 3 e  s t a t i s t i c i a n  i s  t h e  leL?rst b i t  $art inI . ,  
o r  i f  ho makes an incollzplete a n a l y s i s  of t h e  ,co,lq.t~i,butory 
c a u s e s ,  he  i s  a p t  t o  f o r m u l a t e  c o n c l u s i o n s  l a c k i n g  i n  ob- 
j e c t i v i  t y  o r  even s i g n i f i c a n c e ,  

TJe do n o t  bel . ieve,  mo.reo-ver,> t h a t  i t  i s  poss ib , l e  t o  
a v o i d  a l l  discv.ssion of s t a t i s t i c  r e s u l t s ,  b u t  t h e s e  shou ld  
at  l e a s t  c l a r i f y  one asgbc t  of t h e  ques$ion wh-en-eqch ac-  
c i d e n t  i s  s y s t e m a t i c a l L y  s t u d i e d .  Ve sha.11 e v a l u a t e  t h e  
p r i n c i p l e s  of t h e  Bureau V8ri;tas so .as  to avo-id all, m i s -  
i n t e r p r e t a t i o n  of r e s u l t s  r e p o r t e d  by i t .  

The c a u s e s  of a c c i d e n t s  clay be c l a s s i f i e d  a s  df t h r e e  
k i n d s ,  r e l a t i i i g  res ;pect ive ly , ,  t o  .personi le l ,  n a t & r i ? l ,  and 
e x t e r n a l  c i r c u m s t a n c e s ,  e s p e c i a l l y  a tmospher ic  c o n d i t i o n s ,  

,A f i s s t  a e t h o d  of c i i ~ c r i ~ m i n a t i ~ o n  between t h e s e  c a u s e s  i s  
:based 011 .%-he i d e a  of r e s p o n s i b i l ; i t y ,  The a c c i d e n t  i s  .Sm- 
p u t e d  t o  a n  e r r o r  . in p i l o t i n g  o r  judgment of t h e  coinman-' 
d e r  on b o a r d ,  o r  t o  d e f e c t i v e  m a t d r i e l ,  o r  t o  an a c t  of 
Gad. 

me have  s e t  t h i s  method a s i d e  as i n s u f f i c i e n t l y  0%- 

j e c t i v e ,  

Vhon an u n s t a b l e  a i r p l a n e  l o s e s  speod i n  bad y e a t h e r ,  
o r  wbon a f r a g i l e  p l a n e  f a i l s  d u r i n g  . e v o l u t i o n s ,  i t  is ' -al-  
vays  a l l o m a b l e  f o r  t h e . s i l o t  t o  say  t h a t  , the  a c c i d e n t  
mould q o t  have occurred.  . . wi . t ' n  a bo t . t e r  a i r p l a n e ,  a7-d for ,  
t h e  d e s i g n e r  t o  s a y .  t-heye was an e c r a r  i n  l 3 i l o t i n g .  V e  
s h a l l  a d d  t h a t  i n  t h e  d i scuss i .ons  y h i c b ~ f o l l o w  s e s \ o u s  ac- 
c i d e n t s ,  t h e  d e b a t e  i s  u n f a i r ;  t h e  p i l o t  i s  o f t e n  no l o n -  
g c ~  a l i v e  t o  dofond h i s  p o i n t  of view. 
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' - . a  '10, E r r o r s  i n  n a v i g a t i o n ;  

11. Soa h a z a r d s ;  
* ;: ' , - - .  
1 ,  

' 12, Accidents oat 'kidq of evolut ' ion ,  
b a 

% 7 - 1 ' 

T O  t h e s e  i s  n a t k r a l l y  added a.' t h i r t e e n t h :  "causes  uli- 
knbwn;" t o  which i t  i s  s & l d o & - n e c e s s a r y  t o  r e f e r ,  a t  l e g s t  
a s  f a r  a s  p u b l i c  c a r i . r e r s ' - a r e  concerned,  

t 

The i n v e s t i g a t i o n  of r e s p o l l s i b i l i t y  which i s  beydnd 
t h e  llosmal a c t i v i t i e s  o f  t h e  Bureau ~ $ r i t a s ,  i s  not .  con- 
si-dered. 

b '  

lJow l e t  u s  g i v e  an example of t h e  a p p l i c a t i o n  af tiiis 
Bethod, Imagine an a i r p l a n e  t a k i n g  off t o o  % u r r i e d l y ,  w i t h  
a t o o  1om.waSer o r  o i l  LEripqrature.  Tho dngfze  rniedes and 
t h e  p i l o t  i s  f o r c e d  to--1knd. I n  o r d e r  t o  a v o i d  an obgta- 
c l e ,  he  makes & h a l f  t u r n  ar?d s t $ l l s  a t  PO0 u e t e r s .  Tke 
p l a n e  d r o p i  and p i l 6 ?  knd s i r $ l " a n e  a r e  'burned. of1 t h e  
groudb,  We' may, -at f i r s t  , a.Zt.ri3ute . t S e  a c c i d o n t  'b_o t w o -  

' ,  , r., 
. . 

... 
. '  - .L. 



e r r o r s ,  i n  jqdgmeg,.$. (h.g?.r$;ed . , t$~e?~qf  ~ ~ ~ d ~ ~ , h g f , f , u x i g  ?a,?;d. 
staplbpg).,; - t o  ;a,~:~~errux,.ijp;p.i:lq,t;.~~ng;, :,,t,q.:~;taT;l~i-ng,, . p u r e .  , , . :  
and s imple  ; t o  a  def e~ t \y~~ : . ,Qea t . , i a i l ; . ,~ s .~ . s . t .~ ;m;  . . . . t g  po,or . st.a-. 
b i l i t y  of t h e  a i r p l a n e ;  or  s i m p l y  t o  f i r e .  ~ r o m  a l l  .- 

.:sthe,se .ye  ..g3;iui,n+t,e tQe:,-:eqr-~~.~,.&:~.,judgsnent: . . . . . . . . . . . . . .  a n d , . p i l o t i . n g ,  
. . . . .  t 3 g  d,ef e c t  s i n  heat , i ,qg : aqd s ta?+i l ,Cty ,  and.,  r : e t . a in : . an l i -  . . . . . .  

. .et.a&&,ing, : s i  qce  , , q p  qre*$y:, ,,t.h,+t ..i s what: prec i .p . i : t  . . .  .:. ... . . . .  ;.: :. 
t h e  a c c i d e n t ,  whatever  may have  biek'  t 6 e  o t h e r  "causeg,. . . . . . . . .  

T h i s  cho ice  i s  o b v i o u s l y  a r b i t r a r y ,  b u t  i t  i s  t h e  a r -  
b i  t r a r i i i e s s  of t h e  s t a t i  s t i c i . c n ,  . as& ..-I . . . .  . . the  ' I  . . . . . .  m,et.hod,,5s..as. ..........., ,..4aE- A * -  

. .. i n i t e  a s  i t  i s  p o s s i b l e  t o  make ,,,, $t.:-: ...._..... .:,*. . . . . . .  - i'. :.- . . . . . . .  . ..: .:.. ...... - . .  . . . .  . * "  . _  
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Obviou.sly, t i le "globaft s t a t i s t i c s  t h u s  e s t a b l i s h e d  

cause  more i n t e r e s t i n g  e l e u e n t s  t o  d i s a p p e a r .  I n  t h e  ex- 
ample c i t e d ,  i t  i s  no l o n g e r  a q u e s t i o n  of h e a t i n g  sys tem,  
nor  f i r e ,  c o n d i t i o n s  q u i t e  n e c e s s a r y  t o  s a f e t y ,  We b r i d g e  
t h i s  gap by .neans of s t a t i s t i c s  anizoxed t o  a l l  p o i n t s  of 
g e n e r a l  i n t e r e s t :  f o r  i n s t a n c e ,  f i r e s  (?That was t h e i r  e f c  
f  e c t  0x1 t h e  s e r i o u s n e s s  of t h e  d i s a s t e r ? )  We e l i m i n a t e ,  
O i l  t h e  o t h e r  hand,  a l l  t r i v i a l  m a t t e r ,  such as s t a t i s t i c s  
on h e a t i n g  k a c i d e n t s  s i n c e  i t  would have been remedied by 
t h e  d e f e c t s  rvhich caused  i t .  

TLere r e n a i n s  t o  a s c e r t a i n  t h e  f requency  of a c c i d e n t s  
i n  t e r n s  of accomplished s e r v i c e s .  For t h a t  purpose  me 
shou ld  s e l e c ;  t h e s e  s e r v i c e s  a s  c r i t e r i o n ,  The most n a t -  
u r a l  t h i n g  would be t o  choose t h e  f l y i n g  h o u r s  f o r  m a t & -  
r i e l  and t h e  f l y i n g  h o u r s  of t h e  p i l o t  f o r  p e r s o n n e l ,  t h e  
r i s k s  b e i n g  e v i d e n t l y  p r o p o r t i o n a l  t o  t h e  t ime spen t  i n  
t h e  a i r .  This  was n o t  done,  how&.ver, f o r  p u b l i c  c a r r i e r s ,  
f o r  tmo r e a s o n s :  f i r s t ,  companies do no t  keep a r e c o r d  of 
t h e  t o t a l  f l y i n g  t i m e ;  second,  and more i m p o r t a n t ,  t h e  
r i s k  which i s  of i n t e r e s t  t o  t h e  p a s s e n g e r  i s  t h a t  which 
r e h r s  t o  t h e  d i s t a n c e  covered .  A p a s s c n g e r  would p r e f e r  
a  s l i g h t  r i s k  g e r  k i l o m e t e r  a l t h o u g h  t h e  h o u r s  axe r a i s e d ,  
t o  t h e  c o n t r a r y  case .  

Under t h e s e  c i r c u m s t a n c e s  me have t aken  a s  b s s i s  of 
e v a l u a t i o n  of t h e  s o r v i c o s  of t h e  t r a n s p o r t a t i o n  compa- 
n i e s ,  t h e  number of k i l o m e t e r s  f lomn and t h o  number of 
p a s s c n g o r s  c a r r i e d  p o r  k i l o m e t c r .  On t h i s  l a s t  p o i n t ,  t h e  
c o r r e c t  s t a t i s t i c s  have  bcon p u b l i s h e d  by t h o  o f f i c i a l  
s c c t i o n s  o n l y  s i n c e  1928;  hcnco,  our  f i g u r e s  a r c  f o r  t h e  
l a s t  two y e a r s  only .  

For t h e  o t h o r  b r a n c l ~ e s  of c i v i l  a v i a t i o n ,  me uso  t h o  



., * . , 

flyilig-‘hd-Girs -ais::u&t,, . . but: f6 havd 'h-ot  'bo'on Bbl 
the : c i a c t  :5:?i:.&rhd%fdn o;n t-b'c, :lc- a,-t"n a ..'of ' . a o r v i  cd 

. . ,. 

. . . .., - .. % - . . .  
. .  - 

'Tr- jn i:$ on ...b-f . J P a r t i e r ,  . . .  . . *  . . 

N a t i o n a l  Advisorg Coram%$t;'.ee - . . 

. . . .  . .,. 

. . . . . ., . .  . .  ., . .  .. . . 

,C . - 




