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INTRODUCTION 

This  i s  the  f i n a l  r epo r t  on a  s tudy conducted by 

t h e  Univers i ty  of hlichigan's Highway Safety  Research 

I n s t i t u t e  concerning t h e  use  of acc iden t  d a t a  i n  t h e  NHTSA 

Standards  Compliance program. The work was conducted i n  

response t o  t h e  needs expressed i n  t h e  NHTSA c o n t r a c t ,  t he  

work s ta tement  of which i s  included he re in  a s  Appendix A .  

This  HSRI r epo r t  de sc r ibes  how NHTSA c u r r e n t l y  uses  

acc iden t  d a t a  i n  s e l e c t i n g  v e h i c l e s  f o r  compliance t e s t i n g ,  

and recommends immediate and long-term changes i n  t h e  

p resen t  program. Sec t ion  I1 of t h i s  r epo r t  p r e s e n t s  a  

summary of a c t i v i t i e s  and f i nd ings  a s  they r e l a t e  t o  task 

s ta tements  included i n  t he  NHTSA c o n t r a c t .  Sec t ion  111 

desc r ibes  present  ope ra t i ons  w i t h i n  NHTSA concerned w i t h  

acqu i r ing  acc iden t  d a t a ,  process ing i t ,  and us ing t h e  

r e s u l t s  i n  t he  veh i c l e  s e l e c t i o n  process .  Sec t ion  I V  

d i s cus se s  problems and s h o ~ t c o m i n g s  of t h e  p resen t  oper- 

a t i o n s .  Sect ion V d i s cus se s  recommended changes and 

t h e i r  l i k e l y  c o s t s  and b e n e f i t s .  



11. FINDINGS AND CONCLUSIONS 

The individual  t a sks  of t h i s  s t u d y  and a  br ie f  sum- 
mary of the  f indings and conclusions a re  given here.  

Task 1: C r i t i c a l l y  review how OSE now uses 
accident da ta ,  and recommend improvements i n  
use of current data  a s  wel l  a s  uses of da ta  not 
current ly  used. 

Currently there  is r e l a t i v e l y  l i t t l e  ana lys i s  of 

e i t h e r  the  MDAI data  or  of other  accident data  d i rec ted  

toward the needs of the  Office of Standards Enforcement. 

OSE personnel have made a  r e a l  attempt t o  use what infor-  

mation they have been given, b u t  they a re  not s a t i s f i e d  

tha t  accident data  can be very use fu l  t o  them. We recom- 

mend f u l l e r  use of a n a l y t i c  techniques t o  process the 

accident data  (as opposed t o  simple case l i s t i n g s ) ,  c loser  

and more frequent technica l  communication between OSE and 

OAIDA personnel on problem d e f i n i t i o n ,  and perhaps 12 man- 

months of analyst  time per year devoted t o  t h i s  a rea .  

Task 2 :  For each Safety Standard, specify the 
accident data  items needed, and discuss  the 
def ic iencies  i n  content ,  quan t i ty ,  q u a l i t y ,  and 
format of accident data  OSE is current ly  
receiving.  

Tables of the  Federal hlotor Vehicle Safety Standards 

i n  Appendix B provide l i s ts  of accident data  items pre- 

sen t ly  used by OSE, data  items present and of p o t e n t i a l  

value which have not been used, and da ta  items judged 

t o  be of value which are  not co l lec ted  or not coded a t  

t h i s  time. The format used f o r  presenting accident i n -  

formation t o  OSE provides r e l a t i v e l y  raw information. 

Recommendations f o r  analyzing and processing the  accident 

da ta  i n t o  a  more usable form a re  presented i n  Section V. 



Task 3 :  Determine the capab i l i ty  of current  
data  co l l ec t ion  and processing programs of 
OAIDA t o  remedy the  de f i c i enc ies .  

On a  standard-by-standard bas i s ,  specify 
changes tha t  would be required,  and est imate 
the  approximate cos t s  of changes i n  case 
s e l e c t i o n ,  co l l ec t ion  procedures and forms, 
r epor t s ,  and the  manner i n  which the  infor-  
mation could best  be given t o  OSE. 

In the  past  OAIDA has responded t o  an annual request  

from OSE fo r  information t o  a s s i s t  i n  the  vehicle  se lec t ion  

process.  L i t t l e  o r  no a n a l y t i c a l  e f f o r t  was devoted t o  

the problem a t  o ther  times of the  year.  Personnel cur- 

ren t ly  assigned t o  OAIDA have the capab i l i ty  t o  develop 

more usefu l  forms of information, b u t  they have not been 

able  t o  put the required time on t h i s  program. We have 

noted a  number of untapped sources of accident information- 

severa l  add-on f i l e s  of hIDAI da ta ,  seve ra l  pol ice  acci- 

dent report  files--which could be addressed w i t h  respect  

t o  many of the s tandards.  Further ,  t he re  a re  a  number 

of information items i n  the  present CPIR f i l e  which could 

be searched f r u i t f u l l y .  None of these would requi re  any 

g rea t  expenditure other  than an increased a l l o c a t i o n  of 

time t o  t h i s  job. 

Speci f ic  changes which may involve expenditure of 

f u n d s  a r e  discussed i n  d e t a i l  i n  Section V of t h i s  r epor t .  

These include adding da ta  elements t o  those current ly  

reported by inves t iga to r s ,  some changes i n  the coding 

and computer s torage  of the  information, an order-of-mag- 

nitude increase i n  the  number of h1DAI cases inves t iga ted ,  

and a  continuing communication between OSE and OAIDA re- 

garding needs and data  c a p a b i l i t i e s .  

Task 4 :  Us ing  Safety Standards 105 and 207 a s  
examples, develop and present the ac tua l  forms,  
check l i s t s ,  and procedures t h a t  can be used by 



O A I D A 1 s  Accident I n v e s t i g a t i o n  and Information 
Systems d i v i s i o n s  and by the  Off ice  of Standards 
Enforcement. 

An accident  i n v e s t i g a t i o n  form incorpora t ing  supple- 

mentary ques t ions  f o r  a l l  app rop r i a t e  s tandards  has been 

prepared and i s  a t t ached  a s  Appendix C.  Two examples of 

a n a l y t i c a l  procedures which could be developed t o  put t he  

raw accident  da t a  i n t o  a  more u s e f u l  form a r e  presented 

i n  Appendix D. One of t he se  uses  po l ice - repor ted  d a t a ,  

and i s  p e r t i n e n t  t o  Standard X105; t h e  o the r  uses  MDAI 

d a t a  and i s  p e r t i n e n t  t o  Standard #207. 

Task 5: Develop a  method t o  i d e n t i f y  t h e  c r i t i c a l  
veh i c l e s  f o r  each s a f e t y  s tandard .  

The genera l  method recommended is t o  perform an 

a n a l y s i s  of t he  acc iden t  d a t a  which r e s u l t s  i n  a  list ordered 

by t h e  decreas ing l i ke l i hood  of t h a t  v e h i c l e ' s  f a i l i n g  t o  

pass  a s tandards  t e s t .  The methods of Appendix D a r e  

exanlples of t h i s  process .  The i n t e r p r e t a t i o n  of such l is ts ,  

and the  conversion of such informat ion i n t o  a  demerit  

s co re ,  i s  discussed i n  Sect ion V. 

Task 6 :  Develop a  method t o  determine which 
s tandards  a r e  the  most c r i t i c a l  and should be 
s e l e c t e d  f o r  enforcement t e s t i n g .  

One i n t e r p r e t a t i o n  of t h i s  t a s k  could r equ i r e  a  com- 

p l e t e  cos t /benef i t  a n a l y s i s  of t he  e n t i r e  s e t  of s tandards--  

leading t o  a  determinat ion of which s tandards  v i o l a t i o n s  

a r e  most l i k e l y  t o  cause acc iden t s  o r  inc rease  i n j u r i e s .  

T h i s  is beyond the  scope of t he  p resen t  e f f o r t .  

A second i n t e r p r e t a t i o n  could be t h a t  OSE1s t a s k  i s  

t o  s e l e c t  those  veh i c l e s  (and s tandards )  which a r e  most 

l i k e l y  t o  exh ib i t  v i o l a t i o n s ,  and t h e  methods developed 

here a r e  intended t o  do j u s t  t h a t .  Accident da t a  is b u t  

one input  t o  t he  s e l e c t i o n  process ,  and experience t o  da t e  

has not made i t  a primary one. While i t  is not c l e a r  from 



the work presented here t h a t  more e f f o r t  w i l l  make i t  

more use fu l ,  there  is a t  l e a s t  some hope. The demerit 

assignment model presented i n  Section V is intended t o  

provide a  mechanism f o r  t h a t  process.  

The General Accounting Office had suggested s t rongly 

i n  i t s  repor t ,  For Safer  Motor Vehicles, More Effec t ive  

Ef fo r t s  Need t o  Insure Compliance w i t h  Federal Safety 

Standards, tha t  more use should be made of accident records 

i n  the se lec t ion  of vehic les  f o r  the  s tandards enforce- 

ment process. The authors  of t h a t  report  noted tha t  the re  

had been l i t t l e  use of t h e  data  u p  t o  t h a t  t ime, and t h a t  

a  grea t  deal of money was being spent i n  accident inves t i -  

ga t ion ,  and they discussed a  few examples of accident 

r e s u l t s  which deserved considerat ion by those doing the 

vehicle se lec t ion .  They d i d  not ,  however, perform a  very 

deep analys is  of the  data--and t h e i r  examples of supposed 

usefulness turned out t o  be l e s s  pos i t ive  than first ob- 

serva t ion  indicated they would be. A t  the  conclusion of 

the  present s t u d y  i t  is s t i l l  not c l e a r  t o  the authors 

how much value the accident da ta  w i l l  have i n  t h i s  appl i -  

ca t ion ,  b u t  i t  is asse r t ed  t h a t  more e f fo r t - -pa r t i cu la r ly  

i n  the  development of methods t o  draw inferences from t h e  

accident data--can produce more worthwhile r e s u l t s .  

Accidents on the  highways, unfortunately f o r  the  

standards t e s t  personnel, j u s t  don't  happen the  way we 

would l i k e  them t o .  Few vehic les  crash i n t o  s o l i d  wal l s  

a t  exact ly  30 miles per hour, and when they do they a re  

usual ly  a t  some undesired angle of impact, and of ten  

include a  r o t a t i o n a l  component. Even when crashes meet 

the speed and angle requirements, the forces  a re  very 

d i f f i c u l t  t o  measure. For example, the force on a  wind- 

sh ie ld  which has separated depends on the mass of the  

occupant's head, how he was s i t t i n g ,  and many o ther  factors--  



none of which can be measured w i t h  g r ea t  p r ec i s ion  a f t e r  

t he  f a c t .  

There may be some f l a g r a n t  v i o l a t i o n s  of the  s a f e t y  

s tandards  which could be d i r e c t l y  observed by accident  

i n v e s t i g a t o r s ,  Ce r t a in ly  a  pa r t  of t h e  accident  i n v e s t i -  

ga t i on  curriculum should be devoted t o  a  d i scuss ion  of 

t he  s tandards ,  t he  needs of t h e  Off ice  of Standards En- 

forcement, and s tandards  t e s t i n g  methods, s o  t h a t  t r a i n e d  

observers  could r epo r t  such v i o l a t i o n s  promptly and 

accu ra t e ly .  

In  add i t i on ,  however, t h e r e  a r e  a  number of a n a l y t i c a l  

t h ings  which can be done w i t h  p resen t  accident  da t a  which 

should a t  l e a s t  s e t  i n  order  t he  l i ke l i hood  t h a t  par- 

t i c u l a r  veh i c l e s  w i l l  f a i l  i n  a  t e s t  of a  p a r t i c u l a r  

s tandard ,  A problem w i t h  t h e  present  MDAI d a t a  is t h a t ,  

s i nce  u se fu l  s t a t i s t i c a l  analyses  can be performed only 

w i t h  r e l a t i v e l y  l a r g e  groups of d a t a ,  information about 

accident  involvement mus t  o f t en  be aggregated over more 

than one model (by year ,  make, body s i z e ,  e t c . ) .  T h i s  

problem i s  evident  i n  t he  example i n  Appendix D regarding 

s e a t  separa t ion  i n  c rashes .  I f  NHTSA expects  t o  have t he  

r e s u l t s  of such ana lyses  i d e n t i f y  i nd iv idua l  makes and 

models, t h e r e  w i l l  have t o  be a  l a r g e  increase  i n  t he  

number of cases  repor ted .  Even s o ,  s t a t i s t i c s  being what 

they a r e ,  veh ic les  which seldom occur i n  t he  t o t a l  veh i c l e  

populat ion ( e . g . ,  Imper ia ls ,  o r  perhaps the  e n t i r e  Ameri- 

can Motors Line) may never produce enough da t a  t o  permit 

such p rec i s e  make/model i d e n t i f i c a t i o n .  

I t  fol lows from t h i s  t h a t  t he  Off ice  of Standards 

Enforcement should be ab l e  t o  accept  da t a  i n  aggregated 

form. For example, i f  the  accident  da t a  show t h a t  a l l  

Ford passenger c a r s  ( a s  compared w i t h  o ther  manufacturers '  

c a r s )  a r e  more l i k e l y  t o  f a i l  i n  a  brake t e s t ,  t he re  should 

be some way of adding weight (demeri ts )  t o  t he  Ford pro- 

duc t s  considered f o r  s e l e c t i o n .  



Police- level  accident information is general ly  

q u i t e  l imi ted  i n  i t s  d e t a i l  b u t  extensive i n  i ts  quant i ty .  

Pol ice r epor t s  a l s o  vary i n  t h e i r  d e t a i l .  Some pol ice  

accident data  f i l e s  include a  va r i e ty  of component items 

on the contr ibut ing causes of the accident .  These r e f e r  

t o  brakes, l i g h t s ,  windshield wipers,  t i r e s ,  s t e e r i n g ,  

d e f r o s t e r s ,  e t c .  Vehicle makes and models a re  i d e n t i f i e d  

i n  some pol ice f i l e s  i n  g rea t  d e t a i l ,  i n  o thers  only by 

manufacturer 's  name. B u t  t he  data  have been col lec ted  

a t  considerable expense by the po l i ce ,  a re  avai lab le  f o r  

ana lys is ,  and deserve t o  be t r i e d .  

F ina l ly ,  f o r  t rucks ,  buses, and probably f o r  m u l t i -  

purpose passenger vehic les ,  there  w i l l  o f ten  not be enough 

MDAI information even i n  an expanded program f o r  meaningful 

s t a t i s t i c a l  ana lys i s .  A consequence of t h i s  is t h a t  OSE 

w i l l  have t o  continue t o  r e l y  pr imari ly  on anecdotal  

information--individual case r epor t s  which descr ibe the  

events of the  crash and comment on the  a p p l i c a b i l i t y  of 

the s tandard.  The data  processing system can a s s i s t  i n  

ident i fy ing  cases t o  be looked a t ,  b u t  i n  the  end the  

user w i l l  have t o  do some hard reading. 

Perhaps the  most important s i n g l e  conclusion of t h i s  

study i s  t h a t  the Off ice of Accident Invest igat ion and 

Data Analysis is by d e f i n i t i o n  a  se rv ice  organizat ion f o r  

o ther  a c t i v i t i e s  w i t h i n  the  NHTSA, and i t s  se rv ice  m u s t  

be more than a  mere handing over of raw information i t  

has acquired from elsewhere. W i t h  regard t o  the  needs 

of OSE, OAIDA should iden t i fy  a  person w i t h  t he  a b i l i t y  

t o  understand OSE ' s  engineering problems and se lec t ion  

needs, the  inventiveness t o  understand, i n t e r p r e t ,  and 

analyze the  accident da ta  i n t o  a  form usefu l  t o  OSE, and 
t h e  t a l e n t  t o  s e l l  the r e s u l t s  t o  OSE a s  a  customer. More 

data  elements, more cases ,  and the  co l l ec t ion  of add i t iona l  

kinds of raw information w i l l  be used only i f  t h i s  i n t e r  

p re t ive  function is well  performed. 



111. CURRENT USE OF ACCIDENT DATA I N  THE STANDARDS 
COMPLIANCE PROGRAM 

A .  Spec i f i ca t i on  of Data t o  be Col lected 

One of t he  s t a t e d  purposes of t h e  h lu l t i -d i sc ip l inary  

accident  i n v e s t i g a t i o n  (hDAI) program i s  t o  provide in for -  

mation t o  t h e  Off ice  of Standards Enforcement regarding 

pos s ib l e  non-compliance w i t h  t he  s e v e r a l  Federal  Motor 

Vehicle Safety  Standards (FhlVSS). Information c o l l e c t e d  

by t h e  var ious  hIDAI teams inc ludes  a  d e t a i l e d  w r i t t e n  

account of the  acc iden t ,  numerous photographs, and pre- 

pa ra t i on  of s e v e r a l  s p e c i f i c  d a t a  r epo r t i ng  forms. Of 

p a r t i c u l a r  i n t e r e s t  among t h e  l a t t e r  a r e  a  modified Col- 

l i s i o n  Performance Inves t i ga t i on  Report (CPIR), a l s o  known 

a s  ; t h e  "General Motors Long Form," and a  Vehicle Condition 

and hlaintenance Report (VCMR) .  The CPIR form has been i n  

constant  use s ince  1969, and t h e  VCMR has been i n  use 

s i n c e  1972. For each i n v e s t i g a t e d  veh i c l e  t he se  r e p o r t s  

a r e  completed and forwarded t o  t h e  sponsor f o r  f u r t h e r  

process ing.  

These primary r epo r t i ng  forms have been developed 

over a  per iod of many yea r s ,  i n i t i a l l y  by t h e  indus t ry  

but w i t h  some modif ica t ion by t h e  NHTSA. They include a  

number of i tems of informat ion p e r t i n e n t  t o  t h e  needs of 

t h e  Off ice  of Standards Enforcement ( O S E ) .  

In  add i t i on  t o  t h e  MDAI e f f o r t ,  most p o l i c e  accident-  

r epo r t i ng  systems inc lude  some information on t h e  veh i c l e  

inadequacies noted i n  p o l i c e  acc iden t  i n v e s t i g a t i o n s .  While 

these  a r e  f a r  l e s s  d e t a i l e d  than are t h e  h!DAI r e p o r t s ,  

they represen t  a  l a r g e r  body of da t a  and a r e ,  i n  gene ra l ,  

a v a i l a b l e  t o  t he  NHTSA from s e v e r a l  sources .  

B. Data Col lec t ion  

The hIDAI programs a r e  conducted by teams of inves- 

t i g a t o r s  loca ted  throughout t h e  United S t a t e s .  The 

number and purpose of t h e s e  teams has va r i ed  from time 



t o  time, but over the past  f i v e  years  the re  have been 

about 20 such teams i n  operat ion,  each producing from 

20 t o  100 repor t s  per year.  In addi t ion ,  the Motor 

Vehicle hlanufacturer's Association has sponsored i n -  

ves t iga t ions  of accidents  involving r e l a t i v e l y  new ca r s  

manufactured by t h e i r  member companies. These repor t s  

a r e  forwarded t o  the  h W M A ,  b u t  the  compatible da ta  ( i . e . ,  

the  CPIR-form information) a re  added t o  the t o t a l  s e t  of 

d i g i t a l  information obtained from the  hlDAI operat ions.  

There a re  now somewhat more than 5000 repor t s  of crashed 

vehicles  ava i lab le  i n  t he  d i g i t a l  f i l e s .  Each is backed 

up by a  wr i t t en  report  d e t a i l i n g  the i n v e s t i g a t o r ' s  

observations and opinions.  

The se lec t ion  of cases i n  the present MDAI operat ions 

is not random. I t  is ,  i n  f a c t ,  biased i n  severa l  ways, 

so  t h a t  i t  i s  not general ly  possible  t o  consider the  sum 

a s  being representa t ive  of any definable  population. 

T h i s  shortcoming w i l l  be discussed l a t e r .  

C.  Data Processing 

The d i g i t a l  f i l e s  of the reported information a re  

prepared a f t e r  the  cases a re  received by t h e i r  respect ive  

sponsors, and the NHTSA maintains access t o  t h i s  f i l e d  

information. W i t h  respect  t o  the  needs of OSE, the 

Office of Accident Information and Data Analysis (OAIDA) 

produces tabula t ions  of data  from these f i l e s  upon request 

from OSE. For the past  three years  OSE has made an annual 

request  fo r  a  search of information per t inent  t o  t h e i r  

vehicle  se lec t ion  process,  supplemented by occasional 

requests  f o r  information d u r i n g  the year.  The normal form 

of information output has been a  l i s t i n g  of cases which 

correspond t o  some chosen b i t  of information--e.g., a l l  

cases i n  which the windshield bond separated i n  a  f r o n t a l  



col l i s ion--a long w i t h  o the r  informat ion which may roughly 

i n d i c a t e  s tandards  compliance ( e . g . ,  impact speed,  type 

of c o l l i s i o n ,  make/model of v e h i c l e ,  e t c . ) .  

For t he  1974 model year  t h e  primary i n d i c a t o r  var ia -  

b l e s  used t o  s e l e c t  from t h e  f i l e s  a r e  shown i n  Table 1. 

The 13 veh i c l e  s tandards  shown i n  t h a t  t a b l e  a r e  

not t h e  only ones f o r  which e x i s t i n g  MDAI v a r i a b l e s  could 

be s tud i ed  w i t h  r e fe rence  t o  s tandards  compliance. O f  

t he  45 s tandards ,  accident  da t a  can be used i n  assess ing  

c r i t i c a l i t y  o r  s e l e c t i n g  veh i c l e s  i n  28 of them, and 

is of doubt fu l  u t i l i t y  w i t h  r espec t  t o  t h e  o the r  17 

s tandards .  A summary of t h e  s tandards  is  shown i n  Sect ion 

IV, along w i t h  a  b r i e f  assessment of t he  a p p l i c a b i l i t y  

of accident  da t a .  The t a b l e  i d e n t i f i e s  15 s tandards  

f o r  which t he  accident  da t a  have not been used b u t  might 

be. 

D. Costs  

The present  cos t  of opera t ions  d i r e c t l y  a s soc i a t ed  

w i t h  a n a l y s i s  of da t a  f o r  OSE i s  minimal. Several  mem- 

bers  of the  OAIDA s t a f f  maintain occas iona l  contact  w i t h  

OSE personnel  throughout t h e  year t o  provide them w i t h  

s p e c i f i c  case r e p o r t s  l i k e l y  t o  be of i n t e r e s t ,  and t o  

respond t o  reques t s  f o r  l i s t i n g s  of d a t a ,  But t h e  aggre- 

ga t e  e f f o r t  i n  OAIDA i n  d i r e c t  support  of OSE needs is  

on the  order  of a man-month each yea r .  The presen t  da t a  

c o l l e c t i o n  opera t ions  mus t  be viewed a s  being p a r t l y  i n  

support  of t h e  OSE needs. There is no convenient way 

t o  show what po r t i on  of the  t o t a l  accident  i n v e s t i g a t i o n  

c o s t s  might be a l l o c a t e d  t o  t he  OSE needs, but i f  i t  

were 10% t h i s  would be a s u b s t a n t i a l  sum (perhaps $200,000 

per y e a r ) .  I n  t h a t  sense ,  t h e  p resen t  e f f o r t  a l l o t t e d  

t o  process ing and analyzing t h e  d a t a  f o r  OSE seems much 

too  low. 





E .  OSE Procedures 

Vehicles i d e n t i f i e d  by s t u d y  of the data-set  

l ists as  being possibly non-compliant a re  l i s t e d  by 

make and model and tabulated f o r  addi t ion t o  the  se lec t ion  

model cur rent ly  i n  use by OSE. T h i s  s e l ec t ion  model p e r  

m i t s  a  weighted sum of i n p u t s  from l a s t  y e a r ' s  t e s t  da ta ,  

design analyses,  defect  r e p o r t s ,  and accident information 

t o  be computed w i t h  respect  t o  each of severa l  s tandards.  

The accident da ta  weighting cons i s t s  of adding one 

o r  two demerit poin ts  t o  a  given v e h i c l e ' s  score i f  the  

accident information ind ica tes  a  possible  non-compliance. 

The judgment of non-compliance is not a r b i t r a r y , b u t  is 

based on a  reasoned inspect ion of the  l ists of acc idents .  

The weighting system present ly scores  1 point i f  the  

vehicle  has been reported i n  1 t o  5 c o l l i s i o n s ,  2 points  

i f  more than 5 .  While the number of reported involvements 

i s  obviously a  function of the market penet ra t ion ,  the  

system current ly  i n  use automatically compensates by 

permitt ing a  higher weight fo r  e i t h e r  a  high accident 

r a t e  f o r  a  low-volume vehicle  o r  a  modest accident r a t e  

f o r  a high-volume vehicle .  

OSE personnel have become well  informed about the  

types of information obtained i n  the accident inves t i -  

ga t ions ,  and have formulated t h e i r  quest ions general ly  

i n  terms of va r i ab les  i d e n t i f i e d  i n  the  d i g i t a l  1IDAI 

f i l e s .  They have supplemented the  computer p r in tou t s  

w i t h  d i r e c t  reading of individual  in-depth repor t s  a s  

they f e l t  i t  was necessary. 

Under a  separa te  con t rac t ,  OSE is automating i t s  

se lec t ion  ~ e i g h t i n g  system. I t  is  our understanding t h a t  

t h i s  modification w i l l  provide f o r  some f l e x i b i l i t y  i n  

assigning weights, b e t t e r  d e t a i l  i n  vehicle  i d e n t i f i c a t i o n ,  



and the  capab i l i ty  t o  ad jus t  the  s e l e c t i o n  ana lys i s  pro- 

cedures more read i ly .  I t  should a l s o  permit more auto- 

matic i n p u t  of information r e s u l t i n g  from accident i n -  

ves t iga t ions ,  i f  the  accident data  can be p u t  i n t o  the  

proper form. 



IV. PROBLEMS RELATING TO CURRENT POLICIES AND PROCEDURES 

A .  Data Speci f ica t ion  

The present var iables  i n  the  mul t id isc ip l inary  acci-  

dent inves t iga t ion  f i l e s  a re  de f i c i en t  i n  content - - i .e . ,  

they do not r e l a t e  wel l  enough t o  the s tandards,  and i n  

many cases there  a re  - no coded da ta  items relevant  t o  par- 

titular standards.  The de f i c i enc ies  come about from a  

combination of f a c t o r s :  items of information which would 

be usefu l  a re  not reported by the  inves t iga t ion  teams; 

items of information are  reported ( e . g . ,  i n  t he  t e x t  of 

the r epor t )  b u t  a re  never d i g i t a l l y  coded f o r  easy iden t i -  

f i c a t i o n ;  items of p o t e n t i a l l y  usefu l  information a re  

d i g i t a l l y  coded b u t  a re  not present ly used. Also, i n  

the  design of the coding s t r u c t u r e ,  some information items 

are  grouped so  t h a t  the r epor t s  must  be searched indivi-  

dually t o  iden t i fy  p a r t i c u l a r  circumstances. For exzrnple, 

v i s i b i l i t y  problems a re  coded as  a  "yes-noff e n t r y ,  and 

the  user  must  search the  yesses by reading t o  determine 

whether the problem involved a  wiper, d e f r o s t e r ,  cracked 

o r  d i r t y  windshield, e t c .  

The basic  hlDAI data  f i l e  is concerned almost e n t i r e l y  

w i t h  passenger c a r s ,  although i t  contains a  few l i g h t  

t rucks .  The f i l e  s t r u c t u r e  is not appropriate  f o r  vehicles  

w i t h  anything other  than four t i r e s ;  t h u s  data  on la rge  

t rucks ,  motorcycles, buses, and pedestr ians a r e  not pre- 

sen t .  A supplementary f i l e  contains  a  l imited amount of 

information on these cases ,  b u t  i t  has not been used t o  

date  i n  support of the  OSE e f f o r t s .  Additionally,  there  

is  a  r e l a t i v e l y  recent compilation ( i n  d i g i t a l  form) of 

an MDAI supplementary report  on vehicle  condition and 

maintenance f a c t o r s .  Certain information of p o t e n t i a l  

value t o  OSE is  contained i n  t h i s ,  b u t  i t  has not been 

used t o  da te .  



A s  d iscussed i n  Sec t ion  V ,  t h e  u t i l i t y  of t h e  in for -  

mation depends l a r g e l y  o n . t h e  method of a n a l y s i s .  I t  

is d i f f i c u l t  t o  judge whether a  p a r t i c u l a r  item of i n fo r -  

mation--properly processed and analyzed--will  a s s i s t  i n  

i d e n t i f y i n g  out-of-compliance veh i c l e s  without a c t u a l l y  

t r y i n g  i t .  However, i t  i s  pos s ib l e  t o  i d e n t i f y  t h e  in-  

formation i tems c u r r e n t l y  a v a i l a b l e  which a r e  most l i k e l y  

t o  succeed,  and t o  suggest  new o r  more d e t a i l e d  i n fo r -  

mation which may be of va lue .  

Table 2 l ists t h e  p resen t  Vehicle Safety  Standards ,  

t he  d a t a  i tems (from the  hIDAI f i l e )  which have been used 

i n  OSE s t u d i e s ,  a d d i t i o n a l  da t a  i tems presen t  ( i n  t h e  

MDAI f i l e ,  t h e  VChIR f i l e ,  and the  TBhIP f i l e )  which may be 

of va lue ,  and a  no t a t i on  of t he  need f o r  a d d i t i o n a l  in-  

formation.  The new informat ion requirements a r e  s p e c i f i e d  

i n  more d e t a i l  i n  Appendix B ,  i n  which each s tandard  i s  

t r e a t e d  s e p a r a t e l y .  

B. Data Co l l ec t i on ,  Process ing,  Transmission 

The q u a n t i t y  of MDAI case r e p o r t s  i n  a  s i n g l e  year  

is too  smal l  t o  permit much meaningful s t a t i s t i c a l  a n a l y s i s  

w i t h  regard t o  t h e  veh i c l e  s e l e c t i o n  process .  The present  

case  s t u d i e s  a r e  not r e p r e s e n t a t i v e  of a  de f inab l e  popu- 

l a t i o n .  The speed w i t h  which cases  a r e  acquired and pro- 

cessed i s  too  slow t o  provide current-model-year i n fo r -  

mation t o  the  OSE. The presen t  process ing method is 

i n e f f i c i e n t ,  i n  t h a t  i t  f o r c e s  much of the  a n a l y t i c a l  

e f f o r t  onto the  user  when i t  could b e t t e r  be performed by 

t he  s u p p l i e r .  These p o i n t s  w i l l  be d iscussed i n  more 

d e t a i l .  

The cu r r en t  h1DAI program produces l e s s  than a  

thousand in-depth case  r e p o r t s  per  year .  For a  very 

popular  c a r  model--e.g., t h e  Ford hlustang--we would ex- 

pect  about 60 cases  per  year .  For t he  Cad i l l ac  ( a l l  



Table  2 .  S t a n d a r d s  v s .  MDAI Data  

S tandard  
Number T i t l e  

C o n t r o l s  

S h i f t ,  start, etc. 

Defogging 

Wiping/Washing 

Brakes 

Brake hose  

R e f l e c t  i o n s  

Lamps 

T i r e s ,  Passenger  cars 

T i r e  p l a c a r d  

M i r r o r s  

Headlamp concealment 
d e v i c e s  

Hood l a t c h  

T h e f t  p r o t e c t i o n  

V I N  

Brake f l u i d s  

Re t reads  

P r e s e n t  l y  Used 
MDAI I n f o r m a t i o n  

none 

none 

3 7  

3 7  

41 ,132-134,74 ,75  

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

A v a i l a b l e  Unused 
MDAI I n f o r m a t i o n  

none 

none 

none 

none 

541, (255-259*) 

4 1 , 5 4 1  (258*) 

none 

541, (263,264)  

178 ,  (221-244*) 

none 

none 

none 

none 

none 

none 

41 ,541 ,  (255-258*) 

none 

Need f o r  New 
MDAI I n f o r m a t i o n  
(See Appendix B) 

No 

No 

Y e s  

Yes 

Y e s  

Y e s  

No 

Yes 

Y e s  

No 

No 

Y e s  

Y e s  

No 

* These v a r i a b l e s  are c o n t a i n e d  i n  t h e  Veh ic le  C o n d i t i o n  and Maintenance Report  (VCMR) F i l e  



a , a , a , a , a , a , a , a , a , a , a ,  
C C C C C C C C C C C  
0 0 0 0 0 0 0 0 0 0 0  
C C C C C C C C C C C  



T a b l e  2 c o n t i n u e d  

Hub c a p s ,  e tc .  

W i n d s h i e l d  moun t ing  

C h i l d  sea ts  

S i d e  d o o r  s t r e n g t h  

E x t e r i o r  p r o t e c t  i o n  

Roof c r u s h  

Bus  window r e t e n t i o n  

Moto rcyc l e  h e l m e t  

F u e l  t a n k s ,  e tc .  

F l a m m a b i l i t y  o f  
i n t e r i o r  m a t  ' 1s. 

none  

none  

none  

1 7 0 , 1 7 1 ,  i n j u r y ,  
s p e e d ,  i n f o r m a t i o n  

none  

none 

none  

none  

342  

6 0 2 ,  i n j u r y  d a t a  

o t h e r  damage i n f o r -  
m a t  i o n  

N o  

Y e s  

Y e s  

Y e s  

Y e s  

N o  

Y e s  

Y e s  

Y e s  

Y e s  

** These  v a r i a b l e s  are c o n t a i n e d  i n  t h e  T r u c k ,  B u s ,  M o t o r c y c l e  & P e d e s t r i a n  F i l e .  



models) we might expect about 12. For a l l  American 

Motors passenger ca r s  we m i g h t  expect 30 .  Each of these 

w i l l  be d i s t r i b u t e d  over a  number of types of crashes 

( f r o n t a l ,  r e a r ,  s i d e )  and a  number of s e v e r i t i e s  (minor 

t o  severe) ,  so t h a t  i t  seems unl ikely t h a t  the re  w i l l  be 

many cases which occur w i t h  dynamics which approximate 

the requirements of any p a r t i c u l a r  s tandard.  W i t h  the  

four  or  f i v e  years of accident r epor t s  now s tored  i n  

d i g i t a l  form, some ana lys i s  is poss ib le ,  B u t  even i n  

t h i s  i t  i s  necessary t o  group ca r s  by seve ra l  model 

years ,  body s t y l e s ,  e t c .  

The present case se lec t ion  method does not a r r i v e  

a t  a  sample which permits inferences t o  be drawn d i r e c t l y  

t o  the  na t ional  population, o r ,  i n  f a c t ,  any l a r g e r  

population. Biases i n  the  present da ta  a re  la rge ly  

unknown; i t  is poss ib le ,  fo r  example, t h a t  a l l  Ford 

products a re  under-represented i n  severe c o l l i s i o n s ,  a s  

compared w i t h  a l l  General Motors products.  One could 

not ,  then,  compare Ford and General Motors products 

d i r e c t l y  f o r ,  say,  evidence of such dynamic character-  

i s t i c s  a s  s t ee r ing  column compression,,sheet metal crush, 

windshield r e t en t ion ,  e t c .  T h i s  l i m i t a t i o n  of the da ta  

can be p a r t l y  overcome by use of a n a l y t i c  methods which 

account f o r  va r i a t ions  i n  crash s e v e r i t y ,  b u t  the  simpiest  

and most d i r e c t  uses of da ta  a r e  obviated.  

In-depth accident r epor t s  i n  the past  have taken 

a  r e l a t i v e l y  c i r cu i tous  route  t o  t h e i r  f i n a l  r e s t ing  

place.  The requirement f o r  much de ta i l ed  information 

on the d r ive r s  a s  wel l  a s  the  ca r s  lengthens the  inves t i -  

ga t ion ,  the f u l l  r epor t s  take time t o  prepare,  and the  

delay i n  ge t t ing  these i n t o  a  use fu l  d i g i t a l  form has 

made the  process even longer.  Adding t o  t h i s  the f a c t  

t h a t  new ca r s  en te r  the dr iv ing  population slowly, begin- 



ning i n  about September of each year ,  i t  is c lea r  t h a t  

there  w i l l  be very l i t t l e  new-model accident da ta  avai l -  

able  t o  the user .  

The type of processing which has been applied t o  the  

data  by OAIDA personnel i n  the past  has been i n e f f i c i e n t ,  

i n  t h a t  i t  forces  upon the  user ana lys is  t a sks  which could 

and should have been done by the analyst  and the  computer. 

T h i s  seems t o  have occurred fo r  two reasons: The users  

have i n  general  been more comfortable w i t h  unprocessed 

information (even though they recognize the e f f o r t  they 

must  apply) ,  and the  suppl ie r  has not had s u f f i c i e n t  tech- 

n i c a l  e f f o r t  ava i lab le  t o  perform the more sophis t ica ted  

analyses.  Speci f ica l ly  the  usual mode of processing 

has consis ted of preparing tabula t ions  of cases which l i e  

i n  a  c e r t a i n  c l a s s  ( e . g . ,  a l l  ca r s  i n  crashes fo r  which 

the  gas tank was not r e t a i n e d ) ,  along w i t h  other  infor-  

mation such a s  the  speed of the crash,  type of c o l l i s i o n ,  

make/model, e t c .  The user has been l e f t  t o  determine 

whether the f a i l u r e  should have occurred under the c i r -  

cumstances l i s t e d  i n  the  da ta .  Such quest ions could be 

formulated i n  such a  way a s  t o  l e t  the computer/analyst 

combination come up w i t h  an ordered list o f ,  e , g . ,  the 

l ikel ihood of dropping a  gas tank. 

C. Application of Data w i t h i n  Standards Compliance 
Program 

OSE personnel tend t o  view the  accident report  infor-  

mation on a  case-by-case bas i s ,  a s  opposed t o  a  co l l ec t ion  

of data  avai lab le  f o r  ana lys i s .  T h i s  r e s u l t s ,  a t  l e a s t  i n  

p a r t ,  f ~ o m  the present method of data presentat ion.  The 

problem i t  c rea tes  i s  t h a t  t h e  OSE s t a f f  member m u s t  per- 

form an analys is  on the spot t o  determine whether t h i s  - 
car  m i g h t  have f a i l e d  i n  a  compliance t e s t ,  In e f f e c t  he - 
is computing roughly and w i t h  too l i t t l e  information an 



est imate of the equivalent b a r r i e r  speed or  other  dynamic 

measure t o  permit h i m  t o  judge the value of the  case.  The 

process of individual  ana lys i s  and counting of cases by the  

OSE s t a f f  i s  d i f f i c u l t  and i n e f f i c i e n t .  

Data p r in tou t s  supplied t o  OSE contain case i d e n t i f i -  

cat ion information along w i t h  a  vehicle  make/model code. 

B u t  the  code i s  not e a s i l y  t r a n s l a t e d  i n t o  the  unique make/ 

model codes required i n  the  s e l e c t i o n  process,  and m u s t  f re -  

quently be supplemented by a  complete reading of the case--a 

time-consuming process.  

The demerit s c a l e  f o r  "previous t e s t s  and unknown per- 

formance" ranges from one t o  twenty po in t s ,  g i v i n g  enough 

weight t o  ensure se lec t ion  of vehicles  which f a i l e d  com- 

pl iance t e s t s  or  exhib i ted  marginal performance i n  the  p a s t ,  

The s c a l e  of demerits cur rent ly  used f o r  accident information 

is  l imited t o  values 0, 1, or  2 ,  depending on the  number of 

cases  f o r  which appropriate  accident information was avai l -  

ab le .  While the accident demerit s ca le  may never be appl ied,  

i t  should provide a  weight s u f f i c i e n t  t o  ensure t e s t i n g  i f  

the  accident information i s  s t rong enough t o  support such a  

conclusion. 

The present three-point s c a l e  f o r  accident demerits is  

not s e n s i t i v e  enough t o  account f o r  gradat ions i n  the avai l -  

ab le  da ta .  While t h i s  is only a  s l i g h t  problem w i t h  the 

present data  and analys is  methods, i t  w i l l  become a g r e a t e r  

problem w i t h  an increase i n  t he  number of cases and i n  the 

soph i s t i ca t ion  of a n a l y t i c  methods. 

The se lec t ion  model cur rent ly  i n  use by OSE e f fec t ive ly  

requi res  i d e n t i f i c a t i o n  of each vehicle  by make and model 

designat ion,  i , e , ,  the  accident data  m u s t  be i n  t h i s  form 

before i t  can be used a t  a l l .  Accident-related information, 

on the o ther  hand, f requent ly is grouped i n  c l a s ses  of vehicles-- 

a l l  "Chevrolets," a l l  General Motors B Bodies, a l l  foreign- 

manufactured passenger c a r s ,  etc.--and cannot be use fu l ly  



broken down i n t o  indiv idual  makes and models. T h i s  occurs 

sometimes because the  numbers a r e  so small a s  t o  requi re  

grouped data  f o r  s t a t i s t i c a l  ana lys i s ,  and sometimes because 

the  o r i g i n a l  source of the  data  has f a i l e d  t o  iden t i fy  the  

vehicles  i n  enough d e t a i l .  In e i t h e r  case,  the  present OSE 

methods do not provide f o r  da ta  of t h i s  s o r t  t o  be used, 

and t h i s  is  a  shortconiing. 

D. Intercommunications 

In t h i s  s t u d y  we a re  addressing the problems of using 

accident da ta  i n  the  s e l e c t i o n  of vehic les  f o r  t e s t s  i n  a  

s tandards enforcement program. The users  of the  information, 

then, a re  the  s t a f f  members of the  o f f i c e  of Standards En- 

forcement. The producers of the  information a re  the  accident 

inves t iga to r s  and the OAIDA s t a f f  members who compile and 

process the  data  about the  accidents .  While the re  has been 

some d i r e c t  communication between the  two NHTSA u n i t s ,  i t  

has been l imi ted  mainly t o  a  once-a-year request  fo r  a  

search of the  data  r e l a t i v e  t o  the  new y e a r ' s  s e l e c t i o n  pro- 

cess ,  and a  formal response t o  t h i s  reques t .  Continuing com- 

munications over the year have been t a o  l imi ted  t o  provide 

OAIDA a f u l l  understanding of the s e l e c t i o n  problems or  

provide OSE a f u l l  understanding of the data  p o t e n t i a l s .  In 

s h o r t ,  while a  communications channel e x i s t s ,  i t  has not been 

broad enough nor used enough. 



V , RECOhIhlENDED CHANGES 

A .  Changes i n  the Speci f ica t ion  of Accident Data 

The present da ta  co l l ec t ion  forms used by the hlDAI 

teams have resu l t ed  from a  s e r i e s  of s t e p s .  The CPIR 

o r  GM Longform served as  a  s t a r t i n g  point beginning i n  

about 1969. T h i s  has been supplemented by severa l  s p e c i f i c  

forms prepared by the  OAIDA and other  o f f i c e s .  Specif i -  

ca l ly  there  is  a  de ta i l ed  report ing form f o r  motorcycle 

accidents ,  one f o r  t rucks  and buses, and add-on forms 

f o r  damage ana lys i s ,  occupant ana lys i s ,  and pre-crash 

condition.  In addi t ion ,  severa l  other  elements of i n -  

formation a re  rout ine ly  reported by inves t iga to r s ,  b u t  

many of these a re  not i n  a  readi ly  codable form and t h u s  

do not appear d i r e c t l y  i n  computer f i l e s .  Among these ,  

f o r  example, a re  br ie f  desc r ip t ions  tha t  r e l a t e  the acci- 

dent report  t o  the  NHTSA nine-ce l l  matrix (pre-crash 

human, post-crash vehic le ,  c t c . ) .  

W i t h  a l l  of t h i s  mater ia l ,  t he re  a re  s t i l l  some 

p o t e n t i a l l y  usefu l  data  elements which might be added 

t o  meet the needs of the  Office of Standards Enforcement. 

These have been d e t a i l e d  f o r  each standard i n  Appendix B, 

and the new var i ab les  l i s t e d  the re  a re  recommended f o r  

inclusion i n  the  MDAI program. These new var i ab les  a re  

spec i f i ed  i n  a  somewhat speculat ive manner--i . e  . , they 

may or  may not pyove use fu l .  Further ,  they have not been 

f u l l y  evaluated w i t h  respect  t o  the  d i f f i c u l t y  of col- 

l e c t i o n ,  and some may t u r n  out t o  be inappropriate  i n  

the  f i e l d .  For example, some knowledge of whether a  

head r e s t r a i n t  had been properly adjusted f o r  the  occu- 

pant u s i n g  i t  m i g h t  be use fu l ,  b u t  a  f u l l  considerat ion 

of t h i s  ~vould require  information about the  occupant's 

seated height--a f ac to r  not readi ly  determined i n  the  

f i e l d .  In time i t  would be appropriate  f o r  these data  



items t o  be added i n  the  p r o p e r  s equence  i n  a  f u l l e r  

a c c i d e n t  r e p o r t ,  b u t  f o r  t h e  p r e s e n t  t h e y  a r e  p r e s e n t e d  

i n  a  s u g g e s t e d  t empora ry  form i n  Appendix C .  

B. Changes i n  t h e  Data  C o l l e c t i o n  Program 

The q u a n t i t y  of a c c i d e n t  r e p o r t s  i n  t h e  MDAI pro-  

gram must be expanded by a  f a c t o r  of t e n  o r  more i f  

a n a l y s e s  by make and model a r e  t o  p r o v i d e  s t a t i s t i c a l l y  

u s e f u l  r e s u l t s .  T h i s  p o i n t  i s  s u p p o r t e d  by two examples  

i n  Appendix D o f  t h i s  r e p o r t .  The p r e s e n t  r a t e  o f  i n p u t  

w i l l  n o t  be  a d e q u a t e .  The e x a c t  number of c a s e s  t o  be  

a c q u i r e d  p e r  y e a r  is  d e b a t a b l e ,  b u t  t e n  t o  twen ty  t housand  

would be  n e c e s s a r y  t o  p r o v i d e  100 t o  200 c a r s  i n ,  s a y ,  

t h e  C a d i l l a c  l i n e .  

A s ampl ing  scheme s h o u l d  be deve loped  s o  t h a t  t h e  

d a t a  c o l l e c t e d  a r e  i n  f a c t  r e p r e s e n t a t i v e  of  some l a r g e r  

p o p u l a t i o n  o f  a c c i d e n t s ,  a s  i s  c u r r e n t l y  b e i n g  done i n  

t h e  NHTSA's r e s t r a i n t  s y s t e m  e v a l u a t i o n  program.  And 

f o r  t h e  p u r p o s e s  of  t h e  O f f i c e  o f  S t a n d a r d s  Enfo rcemen t ,  

emphas i s  s h o u l d  be p l a c e d  on  new models .  I f  OSE were t h e  

. o n l y  cus tomer  f o r  t h e  dat a ,  t h e r e  would be l i t t l e  v a l u e  

i n  c o n d u c t i n g  i n v e s t i g a t i o n s , o f  o l d e r  v e h i c l e s  a t  a l l .  

But t h e  e n t i r e  program s h o u l d  be e x p e c t e d  t o  s u p p o r t  

more t h a n  one need .  

Such a  program would p r o b a b l y  r e q u i r e  more a c c i d e n t  

i n v e s t i g a t i o n  t eams .  Both t h e s e  teams  and t h e  p r e s e n t  

o n e s ,  however ,  s h o u l d  r e c e i v e  more s p e c i f i c  t r a i n i n g  i n  

t h e  n e e d s  of  OSE. I n  t h i s  c o n n e c t i o n  we recommend a  

c u r r i c u l u m  e l emen t  i n  t h e  a c c i d e n t  i n v e s t i g a t o r s '  c o u r s e  

t o  p r e s e n t  a  d i s c u s s i o n  of t h e  v e h i c l e  s t a n d a r d s ,  t h e  

d e t a i l e d  t e s t  r e q u i r e m e n t s  f o r  t h e m ,  and t h e  methods of  

tests employed by t h e  OSE. T h i s  s h o u l d  be  s u p p o r t e d  by 

a  w r i t t e n  r e p o r t  which l i e s  somewhere i n  between t h e  



f u l l  s t a n d a r d s  p u b l i c a t i o n  (which is d i f f i c u l t  r e a d i n g )  * 
and  t h e  w i d e l y  d i s t r i b u t e d  s h o r t  form o f  t h e  s t a n d a r d .  

MDAI teams s h o u l d  be encouraged  t o  r e p o r t  any 

s u s p e c t e d  f l a g r a n t  v i o l a t i o n  of a  s t a n d a r d .  T h i s  h a s  been 

done i n  t h e  p a s t ,  and  program managers  have obse rved  

t h a t  t h e  i n v e s t i g a t o r s  a r e  sometimes o v e r z e a l o u s ,  do n o t  

u n d e r s t a n d  t h e  s t a n d a r d s  wel l  enough,  and a r e  l i k e l y  t o  

e r r  on t h e  s i d e  o f  r e p o r t i n g  d e v i a t i o n s  which a r e  n o t  

r e a l l y  t h e r e .  N e v e r t h e l e s s ,  MDAI r e p o r t s  can  be judged 

i n  a ca lmer  a tmosphere  by NHTSA p e r s o n n e l  i n  t h e  l i g h t  

of more comple te  i n f o r m a t i o n .  A "mailgram" fo rma t  

might  wel l  be p r o v i d e d  t o  t h e  teams t o  p l a c e  some i m -  

p o r t a n c e  on t h i s  t y p e  o f  r e p o r t .  The argument t h a t  t eams  

might r e p o r t  w i t h  i n s u f f i c i e n t  e v i d e n c e  s h o u l d  be c o u n t e r e d  

w i t h  t r a i n i n g  and i n f o r m a t i o n  r a t h e r  t h a n  w i t h  i g n o r i n g  

t h i s  s o u r c e  of  i n f o r m a t i o n .  

P o l i c e - l e v e l  a c c i d e n t  i n f o r m a t i o n  h a s  t h e  advan tage  

o f  b e i n g  voluminous ,  b u t  i t  h a s  t h e  d i s a d v a n t a g e  o f  con- 

t a i n i n g  l i t t l e  d e t a i l .  An example of  t h e  u se  of  p o l i c e -  

l e v e l  d a t a  i n  t h e  s t u d y  o f  b rake  sys t em per formance  by 

make and model i s  g i v e n  i n  Appendix D. P o l i c e  r e p o r t s  

va ry  i n  t h e i r  d e t a i l .  I n  some j u r i s d i c t i o n s ,  t h e s e  re- 

p o r t s  i d e n t i f y  b r a k e s ,  l i g h t s ,  w i n d s h i e l d  w i p e r s ,  de- 

f r o s t e r s ,  head  and  t a i l  l i g h t s ,  t i r e s ,  and  s t e e r i n g .  

W h i l e  t h e  p r e c i s i o n  of  t h e  d a t a  is p o o r ,  t h e  r e p o r t s  can  

be s e a r c h e d  cheap ly  and e a s i l y  and s h o u l d  a t  l e a s t  be t r i e d .  

One a c c i d e n t  d a t a  a c q u i s i t i o n  method a v a i l a b l e  t o  

NHTSA seems t o  be most a p p r o p r i a t e  t o  new s t a n d a r d s  and 

t o  t h e  r a p i d  i n p u t  of  i n f o r m a t i o n  on new-model c a r s .  T h i s  

is t h e  p o l i c e  b i - l e v e l  app roach ,  which can be o p e r a t e d  

a s  a  supplement  t o  t h e  normal  p o l i c e  r e p o r t - - u s u a l l y  i n  
--------------- 

* 
S e e ,  f o r  example,  "S tandards"  f o l d e r  p u b l i s h e d  by 
U.S. Dept.  o f  T r a n s p o r t a t i o n ,  NHTSA, r e v i s e d  J u n e ,  
1972.  



a  l im i t ed  a r ea  and f o r  a  sho r t  per iod of t ime.  Bi- level  

opera t ions  need c a r e f u l  planning and wel l -control led  

(managed) implementation. But one could,  f o r  example, ask 

f o r  a sho r t  supplementary repor t  on crash f u e l  leakage of 

a l l  1976 passenger c a r s  i n  s eve ra l  l a rge  s t a t e s  f o r  two 

months i n  t h e  f a l l  of 1975. Several  thousand r e p o r t s  

over a  two-month per iod,  processed expedi t ious ly ,  would 

se rve  t o  i d e n t i f y  any l i k e l y  problems i n  compliance w i t h  

t h e  new Standard 301. The techniques f o r  s e t t i n g  up such 

b i - leve l  s t u d i e s  have been documented i n  a  recent  Indiana 

Universi ty s tudy,  and would serve  as  t h e  b a s i s  f o r  t h i s .  

B u t  planning should begin long i n  advance, w i t h  d i r e c t  

input  from OSE personnel  regarding the  measures they 

would l i k e  t o  s e e ,  and the  d e t a i l  w i t h  which they want 

veh ic le  i d e n t i f i c a t i o n  and o ther  f a c t o r s  repor ted.  

C .  Changes i n  Accident Data Processing and Trans- 
mission.  

A number of s p e c i f i c  changes a r e  recommended here .  

Some a r e  merely changes i n  procedure, and i f  t h e r e  i s  a  

cos t  involved i t  i s  a  smal l ,  one-time expense. Other 

recommendations involve changes of l a r g e r  magnitude, and 

an es t imate  w i l l  be made of t he  expected c o s t s  of these  

changes. 

Accident i n v e s t i g a t o r s  rou t ine ly  l i s t  t he  app l icab le  

s tandards  i n  t h e i r  wr i t i ng  of in-depth r e p o r t s .  Unfor- 

t u n a t e l y ,  they include re fe rences  t o  s tandards  vhich 

demonstrated t h e i r  e f f e c t i v e n e s s ,  those which d id  no t ,  and 

someti~nes comments on why a  s tandard d i d  not apply.  A s  

a r e s u l t ,  t h i s  information has never been coded i n t o  t he  

d i g i t a l  f i l e .  I d e n t i f i c a t i o n  of case s t u d i e s  i n  which 

t he  i n v e s t i g a t o r  had any ind i ca t i on  of non-compliance 

would permit the  user  t o  read t he  cases  of most i n t e r e s t  

t o  h i m .  For example, the  accident  form item could look 

l i k e  t h i s :  



Defin i te ly  out 
Standard # of Compliance Probably 

XXX X 

Possibly 

/ > '  The OAIDA should continue t o  develop a n a l y t i c  methods 

appl icable  t o  the  vehicle  se lec t ion  problem. While t h i s  

is expected t o  be a  continuing funct ion,  i t  should b u i l d  

up a  l i b r a r y  of techniques over time which could be re- 

peatably employed--e.g., each year or  each time an update 

is made t o  the  da ta .  In genera l ,  the present data  m u s t  

be analyzed w i t h  respect t o  aux i l i a ry  information which 

def ines  the sever i ty  of the crash ,  and the schemes fo r  

doing t h i s  w i l l  depend on the  s p e c i f i c  problem. General * 
Motors Corporation analys ts  have developed methods f o r  

def ining the  equivalent b a r r i e r  speed f o r  each crash- 

involved vehicle  t o  permit a  more d i r e c t  comparison w i t h  

the  s tandards.  Carlson, a t  H S R I ,  developed a  regression 

model by using information i n  the accident r epor t s  t o  

account fo r  va r i a t ions  i n  crash dynamics. Simpler methods 

involve so r t ing  the  e x i s t i n g  da ta  on simple var iables  

such a s  impact speed, vehicle  damage index, or  inches of 

crush. A l l  of these serve the same purpose--and some o r  

a l l  of these methods a re  necessary i n  the  drawing of i n -  

ferences from the present hlDAI da ta .  NHTSA should have 

a continuing in-house e f f o r t  devoted t o  developing methods 

of ana lys i s ,  and in  conducting analyses per t inent  t o  user 

groups such as  OSE, The cost  ( r e l a t i v e  t o  OSE's needs) 

would be small compared t o  the cos t s  of the  present f i e l d  

inves t iga t ion  program. One-half t o  one man-year of 

e f f o r t  per year would be a  la rge  increase from the present 

a l loca t ion .  A n y t h i n g  l e s s  would be too l i t t l e .  

* 
See, f o r  example, "Crash r e l a t e d  and occupant 
r e l a t e d  f a c t o r s  i n  determining occupant injury".  
J.  hlarquardt paper presented a t  the February 
1974 Society of Automotive Engineers hleeting 
held i n  Cobo Hal l ,  Det ro i t ,  hlichigan. 



Accident informat ion process ing ,  i n  a s t a t i s t i c a l  

s e n s e , o f t e n  r e q u i r e s  grouping of information ac ros s  com- 

mon c h a r a c t e r i s t i c s .  While i t  i s  pos s ib l e  t o  def ine  f o r  

i n v e s t i g a t i o n  a  s e t  a s  l i m i t e d  a s  " a l l  1973 Chevrolet 

Impala &door sedans , "  many c h a r a c t e r i s t i c s  of t h i s  

v e h i c l e  may be shared by o t h e r  f u l l - s i z e d  Chevrole ts ,  o r  

by o t h e r  f u l l - s i z e d  General Motors products .  If i t  pos- 

s i b l e  t o  def ine  those  veh i c l e s  w i t h  a  common suspension 

system des ign ,  a  common windshie ld  mounting system, o r  

a  common door l a t c h  mechanism, more s t a t i s t i c s 1  power 

can be achieved by such groupings.  I t  fol lows from t h i s  

t h a t  t h e  r e s u l t s  of t h e  a n a l y s i s  can then only be s t a t e d  

i n  terms of t he  group a t  hand. T h i s  imposes c e r t a i n  

c o n s t r a i n t s  on t h e  u se r  ( a s  d iscussed i n  Appendix D ) .  

B u t  t h e  NHTSA a n a l y s t s  who address  t he se  problems should 

always consider  grouping f o r  common c h a r a c t e r i s t i c s  an 

appropr ia te  method, and should seek t he  a s s i s t a n c e  of 

t h e  OSE s t a f f  i n  def in ing  t h e  groups.  

The presen t  hlDAI acc iden t  d a t a  f i l e s  code veh i c l e  

make and model i n  a  v a r i e t y  of ways, inc lud ing  the  

Vehicle I d e n t i f i c a t i o n  Number, a  f i ve -d ig i t  code which 

r e f e r s  t o  t h e  manufacturer ,  d i v i s i o n ,  body s i z e ,  and 

body s t y l e  ( conve r t i b l e ,  four-door sedan,  e t c . ) .  None 

of t he se  i d e n t i f i c a t i o n  methods, however, d i r e c t l y  dup- 

l i c a t e s  the  system c u r r e n t l y  i n  nse w i th in  NHTSA i n  both 

t h e  OSE and t h e  Of f i ce  of Vehicle Defects .  For t h e i r  

purposes a  f i ve -cha rac t e r  code has been def ined which 

i d e n t i f i e s  the  manufacturer ,  t he  i nd iv idua l  make, and 

t h e  model, e s s e n t i a l l y  by i t s  adve r t i s ed  name--e.g., 

General hlotors-Chevrolet-Chevelle-Nomad. A t  p resen t  

t he  conversion of acc iden t  da t a  o& put t o  meet t he  needs 

of OSE r e q u i r e s  considerable  hand work .  I t  is suggested 

t h a t  those  respons ib le  f o r  coding veh i c l e  i d e n t i f i c a t i o n  

i n t o  t he  d i g i t a l  acc iden t  d a t a  f i l e s  be i n s t r u c t e d  t o  



incorporate  the OSE codes d i r e c t l y  i n t o  the system, so 

t h a t  accident data  output can be used more conveniently. 

In most cases there  i s  enough information i n  the  d i g i t a l  

f i l e s  t o  perform the  necessary t r a n s l a t i o n s ,  although 

some t a b l e  lookup mater ia l  w i l l  have t o  be prepared. 

The case-by-case method of ana lys is  can be sup- 

plemented or  indeed superseded by s t a t i s t i c a l  ana lys is  

when there  a re  enough cases ava i l ab le .  But  t he re  are  

types of vehicles  f o r  which la rge  q u a n t i t i e s  of data  

w i l l  be impossible t o  obta in .  T h i s  is p a r t i c u l a r l y  

t r u e  of large t rucks  and of passenger ca r s  w i t h  low pro- 

duction volumes. The l i s t i n g  of cases which has been 

done i n  the past  should be continued, b u t  the analyst  

should f i l t e r  as  much of the case mater ial  a s  possible  

before presenting the r e s u l t s  t o  OSE. Data-set l ists 

which have been furnished t o  OSE i n  response t o  requests  

could be fu r the r  defined t o  increase the l ikel ihood of 

a case being of i n t e r e s t  by such techniques a s  l i m i t i n g  

the  se lec t ion  t o  c e r t a i n  speed ranges, c e r t a i n  c o l l i s i o n  

configurat ions,  e t c .  While t h i s  has been done, OSE s taff  

members have had t o  do a moderate amount of hand work i n  

fu r the r  so r t ing  work which could have been accomplished 

by the  computer. 

Timing of the a n a l y t i c  work i s  of some importance. 

OSE current ly  needs information leading t o  the  se lec t ion  

of vehicles  f o r  t e s t  i n  about January of each year.  There 

is a  d e s i r e  t o  make the s e l e c t i o n  even e a r l i e r .  B u t ,  a s  

noted above, few in-depth accident r epor t s  on new-model 

vehic les  a re  avai lab le  by January, l e t  alone any deeper 

evaluat ion e f f o r t s .  For the  January s e l e c t  ion (excepting 

perhaps the r e s u l t s  of the b i - leve l  k i n d  of operations 

discussed above) accident information w i l l  be based on 

vehic les  produced the  preceding year or  e a r l i e r .  T h i s  



s u g g e s t s  t h a t  i f  a  package of a n a l y t i c  t echn iques  is t o  

be employed p e r i o d i c a l l y  w i t h  t h e  l a t e s t  in fo rmat ion ,  i t  

should  be employed i n  t h e  f a l l - - l e a d i n g  t o  in fo rmat ion  

f o r  t h e  s e l e c t i o n  model by November. 

Appendix D p r e s e n t s  t ~ o  sample a n a l y s e s  of a cc iden t  

d a t a  performed t o  d e f i n e  v e h i c l e s  most a p p r o p r i a t e  f o r  

tests. The development of methods f o r  t h e s e  ana ly se s  i s  

somewhat time-consuming, both i n  t h i n k i n g  about what t o  

do, and i n  a  t r i a l - a n d - e r r o r  approach t o  a  s o l u t i o n .  But 

once such a  method i s  developed i t  can be a p p l i e d  aga in  

r a t h e r  q u i c k l y .  The a n a l y s i s  of  llIDAI d a t a  w i t h  r e s p e c t  

t o  s e a t  s e p a r a t i o n  (Appendix D)--once i t  was developed-- 

was run w i t h  a  one-hour s e s s i o n  a t  a  computer t e r m i n a l ,  

fol lowed by ano ther  hour of hand computation and a  couple 

of hours  of w r i t i n g  i n t o  f i n a l  form. S i m i l a r l y ,  t h e  

Texas d a t a  could  be processed i n  l e s s  t han  a  d a y ' s  t ime 

i f  s t andard ized  procedures  n7ere fo l lowed,  The develop- 

ment of methodology should  be a  r e l a t i v e l y  cont inuous  

p roce s s ,  w i t h  t h e  e x p e c t a t i o n  t h a t  t he  methods most l i k e l y  

t o  be u s e f u l  would be p laced  i n  a  bank f o r  a p p l i c a t i o n  

a t  t h e  a p p r o p r i a t e  t ime.  A s o l i d  month of a p p l i c a t i o n  

of such t echn iques  should  l e ad  t o  some e v a l u a t i o n  of 

most of t h e  s t a n d a r d s ,  based on ,  s a y ,  September 's  d a t a ,  

i n  t ime t o  be of va lue  i n  t h e  s e l e c t i o n  p roce s s .  

D.  Changes i n  t h e  Appl ica t ion  of Data t o  t h e  
S e l e c t i o n  of S tandards  and Vehic les  f o r  
Enforcement T e s t i n g .  

The p r e sen t  demeri t  model used by t h e  Of f i c e  of  

S tandards  Enforcement is  a  r e l a t i v e l y  s t r a i g h t f o r w a r d ,  

a l b e i t  somewhat a r b i t r a r y ,  method of colnbining informat ion  

from s e v e r a l  sou rce s  t o  provide  a  b a s i s  f o r  d e c i s i o n  on 



veh ic l e  s e l e c t i o n  f o r  s tandards  t e s t i n g .  I t  has demon- 

s t r a t e d  i t s  use fu lnes s ,  i n  t h a t  s e l e c t e d  veh i c l e s  seem 

t o  f a i l  more f requent ly  than might be expected by chance. 

The present  system of adding accident  demeri ts  t o  

t h e  veh i c l e  s e l e c t i o n  model has both a l im i t ed  range 

(0 ,  1, o r  2 )  and a  maximum value which is  smal l  r e l a t i v e  

t o  t h e  cur ren t  number of demeri ts  necessary t o  ensure 

t h e  s e l e c t i o n  of t h e  veh i c l e  f o r  t e s t .  W i t h  pa s t  da t a  

t h i s  model may have been app rop r i a t e ,  but i f  more pro- 

cessed accident  information is a v a i l a b l e ,  o r  more cases  

of t h e  type used t o  d a t e ,  t he  s c a l e  needs expansion, 

I t  should be pos s ib l e  f o r  accident  information 

t o  demonstrate w i t h  high p r o b a b i l i t y  t h a t  a  p a r t i c u l a r  

veh i c l e  w i l l  f a i l  on a  compliance t e s t ,  although t h i s  

may seldom occur.  Thus t he re  should be a  maximum number 

of accident  demerits  which would ensure se lec t ion- -or  

a t  l e a s t  r a t e  t he  veh i c l e  i n  t h e  range of o t h e r s  being 

s e l e c t e d .  On t h e  o the r  hand, a  three-point  s c a l e  may 

be a l l  t h e  d e t a i l  t h a t  could be j u s t i f i e d  i n  t he  l i g h t  

of u n c e r t a i n t i e s  i n  t he  accident  d a t a .  One pos s ib l e  

add i t i on  would be a  negat ive  demerit  assignment f o r  a  

veh i c l e  which had demonstrated i t s  prof ic iency  i n  pass ing 

a  s tandards  t e s t  by i t s  acc iden t  involvement. The 

demerit  assignment system, and a  computer mechanism 

f o r  working w i t h  i t ,  i s  now being f u r t h e r  developed by 

another con t r ac to r .  I t  is our understanding t h a t  i t  

w i l l  be somewhat f l e x i b l e ,  and t h a t  i t  w i l l  permit 

v a r i a t i o n  i n  demerit  weighting a t  t h e  op t ion  of t he  

u s e r .  W i t h  t h a t  i n  mind a  usable  scheme is descr ibed 

here .  

A poss ib l e  demerit  scor ing  system f o r  acc iden t  in- 

formation might be based on the fol lowing concept: 



C o n d i t i o n  Demer i t s  

The d a t a  i n d i c a t e  w i t h  
n e a r  c e r t a i n t y  t h a t  t h i s  
v e h i c l e  w i l l  f a i l  t h e  t e s t  
f o r  t h i s  s t a n d a r d .  

The d a t a  i n d i c a t e  t h a t  t h i s  
v e h i c l e  might no t  p a s s  t h e  
t e s t .  

The d a t a  do n o t  s u g g e s t  a n y t h i n g  
n e g a t i v e  o r  p o s i t i v e  . 
The d a t a  i n d i c a t e  t h a t  t h i s  
v e h i c l e  c o u l d  no t  p o s s i b l y  
f a i l  t h e  t e s t .  

Ass ign  enough d e m e r i t s  
t o  a s s u r e  s e l e c t i o n - -  
i f  1 0  is  the  needed 
number, g i v e  i t  10 .  

Ass ign  p e r h a p s  5 d e m e r i t s .  

Ass ign  0  d e m e r i t s .  

Ass ign  -5 d e m e r i t s .  

I t  would be p o s s i b l e  t o  draw a  f i n e r  d i v i s i o n  f o r  

t h e  "might n o t  p a s s "  l e v e l  i f  t h e  d a t a  would s u p p o r t  t h a t  

p r e c i s i o n ,  bu t  f o r  t h e  moment we w i l l  p roceed  w i t h  t h e  

f o u r - p o i n t  s c a l e .  Appendix D p r e s e n t s  an  a n a l y s i s  of  

b rake  f a i l u r e  d a t a  ( f rom p o l i c e  r e p o r t s ) ,  g i v i n g  a  we igh ted  

f a i l u r e  r a t e  number f o r  e a c h  of  about  60  v e h i c l e  makes 

and models .  The method u s e d ,  t h e  s o u r c e  of t h e  d a t a ,  and 

o t h e r  l i m i t a t i o n s  would f o r c e  t h e  a n a l y s t  t o  judge  t h a t  

t h e r e  was no c e r t a i n t y  t h a t  t h e  h igh  s c o r e r s  would f a i l  

any b r a k e  t e s t ,  though p e r h a p s  t h e  s i g n i f i c a n t l y  low 

s c o r e r s  might be a c c e p t e d  a s  r a t h e r  u n l i k e l y  t o  f a i l .  We 

might weigh t h e  v a l u e  of the  a n a l y s i s  i n  o u r  minds,  and 

a s s i g n  a  maximum v a l u e  of  5 d e m e r i t s  t o  t h e  t o p  l o % ,  none 

t o  t h e  middle  80%, and p e r h a p s  -5 t o  t h e  bot tom 10%. T h i s  

a r b i t r a r y  judgment must be made w i t h  r e s p e c t  t o  each  

a n a l y s i s ,  and i t  s h o u l d  be made a s  a  r e s u l t  of c o n s i d e r a b l e  

d i s c u s s i o n  and a  r e a s o n a b l e  u n d e r s t a n d i n g  of bo th  t h e  d a t a  

and  t h e  r e q u i r e m e n t s  of t h e  s t a n d a r d .  Each such a n a l y s i s ,  

t h e n ,  s h o u l d  conc lude  w i t h  some recommendation r e g a r d i n g  

t h e  w e i g h t i n g  t o  be a s s i g n e d  t o  t h e  r e s u l t i n g  i n f o r m a t i o n ,  

and i t  s h o u l d ,  i n  g e n e r a l ,  f o l l o w  t h e  r u l e s  s u g g e s t e d  h e r e .  



The present s e l e c t i o n  model is s t r i c t l y  additive-- 

i . e . ,  1 point fo r  a  defect  i s  added t o  2 points  f o r  

acc idents ,  and these are  then added t o  4 points  f o r  "never 

t e s t e d  before,"  yielding a  t o t a l  of 7 .  What should be 

done w i t h  the  r e s u l t s  of severa l  accident analyses which 

would assign d i f f e r e n t  numbers of demerits t o  the same 

vehicle? St ra ight  addi t ion would be too dependent upon 

the  numtjer of s tud ies  conducted, and any more complex 

arrangement (say,  some s o r t  of geometric addi t  ion) seems 

too sophis t ica ted  t o  be j u s t i f i e d .  We suggest recording 

only the  maximum value re su l t ing  from any s ing le  ana lys i s ,  

but keeping a  separate  count of the  number of pos i t ive  

e n t r i e s .  

The accident demerit arrangement cur rent ly  i n  use 

weights the r e s u l t  i n  two ways. If  a  p a r t i c u l a r  vehicle  

has a  la rge  number of "acceptable" acc idents ,  i t  w i l l  

receive more demerits.  B u t  the la rge  number of acceptable 

accidents  can occur because the vehicle  has only a  few 

( t o t a l )  accidents  b u t  performs very badly, or  because i t  

performs reasonably well  b u t  has many reported accidents  

l i k e l y  because of h i g h  s a l e s  volume. The method sug-  

gested i n  t h i s  sec t ion  f o r  assigning demerits f o r  the  

accident information would not ,  i n  genera l ,  s a t i s f y  the  

second function--that of accounting f o r  market penetrat ion 

of a  p a r t i c u l a r  make/model. The other  inputs  t o  the 

s e l e c t i o n  model ( l a s t  y e a r ' s  r e s u l t s ,  defect  da ta ,  design 

analyses) a l s o  do not account f o r  a s a l e s  volume, and i t  

is suggested tha t  t h i s  funct ion a l s o  be dropped from 

the accident demerits and added t o  the model i l l  some 

o ther  way. The impl ic i t  payoff f o r  f inding and f ix ing  

a departure from standard on a  high-volume car  is g r e a t e r  

than the sanie f i n d i n g  i n  a  low-volume c a r .  B u t  s a l e s  

volume data  i s  avai lab le  ex te rna l  t o  the  accident data  

and would b e t t e r  be appl ied separa te ly  t o  the  se lec t ion  

model. 



E .  Summary of Recommended Changes and Estimated Costs  

For t h e  purposes of t he  Off ice  of Standards Enforce- 

ment, t h e  expected b e n e f i t s  of implementing t he  recom- 

mendations of t h i s  s t u d y  would be an increased  l i ke l i hood  

of s e l e c t i n g  veh i c l e s  f o r  t e s t  which w i l l  e x h i b i t  com- 

p l i ance  dev i a t i ons .  I t  has not been pos s ib l e  i n  t h i s  

s t u d y  t o  es t imate  t h e  i nc rea se  i n  e f f e c t i v e n e s s  of 

s e l e c t i o n .  But i t  is  c l e a r  t h a t  un l e s s  more e f f o r t  is 

appl ied  t o  processing and a n a l y s i s  of d a t a ,  t h e  accident  

da t a  w i l l  not be of much value .  So t h e  pena l ty  of not 

doing something w i l l  be t h a t  t h ings  w i l l  not ge t  any 

b e t t e r .  

The recommendations given i n  Section V have been 

r e s t a t e d  i n  b r i e f  form i n  Table 3 ,  along w i t h  an 

es t imate  of t he  cos t  of implementing them. Costs have 

been es t imated w i t h  some thought ,  b u t  w i l l ,  of course ,  

depend on f a c t o r s  not p r e sen t ly  known. For example, we 

have es t imated t h a t  a  b i - l eve l  po l i ce  da t a - co l l ec t  ion 

e f f o r t  might cos t  $50,000 ( including t h e  d a t a  c o l l e c t i o n ,  

p rocess ing ,  and completion of any necessary repor t s ) - -  

but i t  is easy t o  v i s u a l i z e  a  s p e c i f i c  program of t h i s  

type cos t i ng  a s  l i t t l e  a s  $10,000 o r  much more than t h e  

$50,000. Estimates g iven ,  then ,  should c e r t a i n l y  be 

reviewed; but they a r e  thought a t  t h i s  w r i t i n g  t o  be 

reasonable .  

In t h e  lists i n  t he  t a b l e ,  t h e  recommendations a r e  

grouped according t o  t h e i r  importance i n  t h r ee  degrees-- 

e s s e n t i a l ,  important ,  and u s e f u l .  'IVithin each grcu p they 

have been ordered by inc reas ing  c o s t .  





H. Emphasize  g r o u p i n g  of d a t a  by 
common v e h i c l e  c h a r a c t e r i s t i c s .  

I .  Remove w e i g h t i n g  o f  "market  
p e n e t r a t i o n "  f rom a c c i d e n t -  
r e l a t e d  d e m e r i t s ;  a p p l y  s u c h  
w e i g h t i n g  t o  t o t a l  d e m e r i t s .  

J. Add v a r i a b l e s  on  c o m p l i a n c e  
l i k e l i h o o d  f o r  e a c h  s t a n d a r d .  

K. U s e  e x i s t i n g  m o t o r c y c l e ,  t r u c k  
and  b u s  d a t a  f i l e s .  

L. U s e  e x i s t i n g  p o l i c e  a c c i d e n t  
d a t a .  

M. Develop r e f e r e n c e  manual  f o r  
f i e l d  i n v e s t i g a t o r s .  

N. Expand MDAI program,  i n c l u d i n g  
more cases, more t e a m s  w i t h  
l a r g e r  p o p u l a t i o n  r e p r e s e n -  
t a t i o n ,  and  more e m p h a s i s  o n  
new v e h i c l e s .  

Improved s t a t i s t i c a l  s ig-  
n i f i c a n c e  o f  b r o a d  p rob lem 
i n d i c a t o r s  w i l l  r e s u l t .  

V e h i c l e  and  s t a n d a r d  
s e l e c t i o n  w i l l  be i n f l u e n c e d  
more by compl i ance  p r o b l e m s  
r a t h e r  t h a n  sales  volume. 

These  v a r i a b l e s  w i l l  p r o v i d e  
a q u i c k ,  i n i t i a l  i n s i g h t  
i n t o  p o t e n t i a l  c o m p l i a n c e  
p r o b l e m s .  

Immediate  improvement w i l l  
be  p o s s i b l e  i n  c o n s i d e r a t i o n  
o f  v e h i c l e s  o t h e r  t h a n  
p a s s e n g e r  cars.  

La rge  number of  cases i n  
p o l i c e  d a t a  w i l l  a l l o w  
g rea te r  s i g n i f i c a n c e  i n  
d i s t r i b u t i o n s  of  d e m e r i t s .  

The manual  w i l l  a i d  i n -  
v e s t i g a t o r s  i n  improved  d a t a  
q u a l i t y .  

I n c r e a s e d  da t  a q u a l i t y  w i l l  
improve  s i g n i f i c a n c e  o f  
s t a t i s t i c a l  r e s u l t s .  B e t t e r  
n a t i o n a l  r e p r e s e n t a t i o n  w i l l  
m in imize  b i a s e s .  New-vehicle  
e m p h a s i s  w i l l  enhance  p r e d i c t i v e  
q u a l i t i e s  of  s e l e c t i o n  process. 

* No a d d i t i o n a l  c o s t s .  

** A one - t ime  c o s t . o n l y ,  i . e , ,  n o t  a n n u a l .  





APPENDIX A 

STUDY TASKS 

1. The c o n t r a c t o r  w i l l  r ev iew c r i t i c a l l y  t h e  way t h a t  t h e  O f f i c e  
of  S t a n d a r d s  Enforcement now u s e s  a c c i d e n t  d a t a  and w i l l  make 
recommendations (a )  f o r  improvements i n  t h e  u s e  of c u r r e n t l y  
a v a i l a b l e  a c c i d e n t  d a t a  and (b)  f o r  t h e  u s e  of a c c i d e n t  d a t a  
t h a t  may be made a v a i l a b l e  a f t e r  implementa t ion  of recommen- 
d a t i o n s  d e r i v e d  under  t a s k s  2 ,  3 ,  4 ,  5 ,  and 6 .  

2 .  For each F e d e r a l  Motor V e h i c l e  S a f e t y  S t a n d a r d ,  s p e c i f y  t h e  
a c c i d e n t  d a t a  i t ems  needed t o  c a r r y  o u t  a d e q u a t e l y  t h e  methods 
recommended under  t a s k  1. Compare t h e s e  w i t h  t h e  a c c i d e n t  
d a t a  c u r r e n t l y  a v a i l a b l e  t o  OSE and d i s c u s s  t h e  p r i n c i p a l  
d e f i c i e n c i e s  i n  c o n t e n t ,  q u a n t i t y ,  q u a l i t y ,  and format  of 
t h e  a c c i d e n t  d a t a  t h a t  OSE i s  r e c e i v i n g .  

3. Determine t h e  c a p a b i l i t y  of c u r r e n t  a c c i d e n t  d a t a  c o l l e c t i o n  
and p r o c e s s i n g  programs i n  t h e  O f f i c e  of Accident  I n v e s t i g a t i o n  
and Data A n a l y s i s  (OAIDA) t o  remedy t h e  d e f i c i e n c i e s .  

On a  s t a n d a r d - b y - s t a n d a r d  b a s i s ,  s p e c i f y  t h e  changes t h a t  
would be r e q u i r e d ,  and e s t i m a t e  t h e  approximate c o s t s  of  t h e  
changes .  The review s h o u l d  c o n s i d e r  how c a s e s  a r e  s e l e c t e d  
f o r  i n v e s t i g a t i o n ,  d a t a  c o l l . e c t i o n  p rocedures  and fo rms ,  t h e  
manner i n  which t h e  r e p o r t s  a r e  s u b m i t t e d  t o  OAIDA and OAIDA1s 
p r o c e s s i n g  and r e t r i e v a l  c a p a b i l i t i e s ,  and t h e  manner i n  
which t h e  i n f o r m a t i o n  c o u l d  b e s t  be g iven  t o  OSE. 

4. Using FbWSS # I 0 5  and FMVSS # 2 0 7  a s  examples ,  develop  and 
p r e s e n t  t h e  a c t u a l  fo rms ,  c h e c k l i s t s  and t h e  d e t a i l e d  d e s i g -  
n a t i o n  of  p rocedures  t h a t  can be used by members of OAIDA1s 
Accident  I n v e s t i g a t i o n  and I n f o r m a t i o n  Systems D i v i s i o n s  and 
by t h e  O f f i c e  of S t a n d a r d s  Enforcement .  

5.  Develop a  method t o  i d e n t i f y  t h e  c r i t i c a l  v e h i c l e s  f o r  each  
FMVSS , 

6 .  Develop a  method t o  de te rmine  which s t a n d a r d s  a r e  t h e  most 
c r i t i c a l  and shou ld  be s e l e c t e d  f o r  enforcement  t e s t i n g .  



APPENDIX B 

MDAI DATA ITEMS APPLICABLE TO 29 
SAFETY STANDARDS 

This  appendix con t a in s ,  f i r s t ,  a  l i s t  of  t he  1 6  

s a f e t y  s t andards  f o r  which no MDAI d a t a  i tems a r e  par-  

t i c u l a r l y  a p p l i c a b l e ,  followed by a  t rea tment  of the  

o t h e r  29 s a f e t y  s t andards  i n  terms of what r e l e v a n t  

da t a  i tems a r e  c u r r e n t l y  a v a i l a b l e ,  what i tems a r e  

c u r r e n t l y  used ,  and what a d d i t i o n a l  d a t a  i tems need t o  

be c o l l e c t e d .  



STANDARDS FOR WHICH NO SPECIFIC DATA ITENS ARE 
DEFINED 

Number Name - 
10 1 C o n t r o l  L o c a t i o n ,  I d e n t i f i c a t i o n ,  and 

I l l u m i n a t i o n  

10 7 R e f l e c t i n g  S u r f  aces  

110 Tire S e l e c t i o n  and R i m s  

111  earv view M i r r o r s  

112 H e a d l i g h t  Concealment Devices 

113  Hood Latch  Systems 

1 1 4  T h e f t  P r o t e c t i o n  

115 Veh ic l e  I d e n t i f i c a t i o n  Number 

116 Motor V e h i c l e  Brake F l u i d s  

117 Ret readed  Pneumatic T i r e s  

118 Power-Operated Window Systems 

123  Motorcycle  C o n t r o l s  and Di sp l ays  

125 Warning Devices  

126 Truck-Campter Loading 

21 1 Wheel Nu t s ,  Wheel D i s c s ,  and Hub Caps 

218 Motorcycle  'Helmets 



STANDARD # l o 2  

Transmiss ion  S h i f t  Leve l  Sequence,  
S . t a r t e r  I n t e r l o c k ,  and Transmiss ion  

Braking  E f f e c t  

REQUIREMENT: Brak ing  s h a l l  b e  p rov ided  by downshi f t -  
i n g  i n  a u t o m a t i c  t r a n s m i s s i o n s .  

CURFGNTLY AVAILABLE DATA: Dr ive  T r a i n  D e f e c t s ,  
V255 (VCMR) 

Power T r a i n  D e f e c t s ,  
V 4 4  ( C P I R )  

CURRENTLY USED DATA: None 

NEEDED DATA: I n d i c a t i o n  by d r i v e r  ( o r  o t h e r  e v i d e n c e )  
of whe the r  o r  n o t  d o w n s h i f t i n g  p rov ided  
b r a k i n g  e f f e c t  when a t t e m p t e d  p r i o r  t o  
t h e  a c c i d e n t .  



STANDARD # l o 3  

Windshie ld  D e f r o s t i n g  and 
Defogging Sys terns 

REQUIREMENT: The s y s t e m  s h a l l  d e f r o s t  and de fog  the 
w i n d s h i e l d  o v e r  a  c e r t a i n  a r e a  i n  a  
s p e c i f i e d  time p e r i o d .  

CURRENTLY AVAILABLE DATA: V i s i b i l i t y  L i m i t a t i o n ,  
V37 ( C P I R )  

V i s i b i l i t y  I t e m  Mal func t ion ,  
V5l ( C P I R )  

CURRENTLY USED DATA: V i s i b i l i t y  Item Mal func t ion ,  
V51 (CPIR) 

NEEDED DATA: Was t h e r e  a w i n d s h i e l d  v i s i b i l i t y  problem 
due t o  i n a d e q u a t e  d e f r o s t i n g  o r  defogg- 
i n g ?  

Did t h e  d e f r o s t i n g / d e f o g g i n g  sys t em 
m a l f u n c t i o n ?  



STANDARD # l o 4  

Windshield Wiping and 
Washing Sys t e r n  

REQUIREMENT: The sys tem s h a l l  wipe t h e  windsh ie ld  o v e r  
a c e r t a i n  a r e a .  

CURRENTLY AVAILABLE DATA: V i s i b i l i t y  L i m i t a t i o n ,  
v37 (CPIR)  

V i s i b i l i t y  I tem Malfunct ion ,  
V5l ( C P I R )  

Cond i t ion  of Wiper B l a d e s ,  
~ 2 7 0 - 2 7 1  (VCMR) 

Equipped w i t h  Anti-Wind L i f t  
Device,  V272-273 (VCNR) 

Cond i t ion  of  Windshield,  
V292 (VCMR) 

CURRENTLY USED DATA: V i s i b i l i t y  I tern Malfunct ion ,  
V51 ( C P I R )  

NEEDED DATA: Was t h e r e  a  w i n d s h i e l d  v i s i b i l i t y  problem 
due t o  inadequa te  wiping? 

Did t h e  wiping/washing s y s  tern mal func t ion?  



STANDARD # l o 5  

Hydrau l i c  Brake Systems /> x.. * 

REQUIREMENT: The b r a k e s  s h a l l  b e  capab le  of s t o p p i n g  
t h e  v e h i c l e  from c e r t a i n  speeds  w i t h i n  
c e r t a i n  d i s t a n c e s  and under a  v a r i e t y  of  
c o n d i t i o n s ,  Res idua l  b r a k i n g  must b e  
p rov ided  i n  c a s e  of f a i l u r e  of  s e r v i c e  
b r a k e .  Other  requi rements  f o r  warning  
l i g h t s  and p a r k i n g  b rake  performance.  

CURRENTLY AVAILABLE DATA: Brake System Malfunct ion ,  
V 4 1  ( C P I R )  

Type of Brakes ,  V132-133 
(CPIR) 

Anti-Lock Device,  V134, 
(CPIR)  

Primary Error--Lack of 
Brakes ,  V541-542 (CPIR) 

Did Pedal  Re ta in  P r e s s u r e  
Af t e r  Acc iden t ,  V 2 6 1  (VCMR) 

Any Leakage of Brake Com- 
ponen t s?  V259 (VCMR) 

Were b r a k e s  used i n  Attempt 
t o  Avoid Acc iden t? ,  V545- 
546 ( C P I R )  

CURRENTLY USED DATA: Brake System Malfunct ion ,  V 4 1  
(CPIR)  

Type of  Brakes ,  V132-133 (CPIR) 
Anti-Lock Device,  V134 (CPIR) 

NEEDED DATA: Did t h e  b r a k e s  seem t o  ma l func t ion  p r i o r  
t o  t h e  c r a s h ?  ( D r i v e r  Opinion) 

Did t h e  b rakes  respond t o  a  normal degree?  
( D r i v e r  Opinion)  

Was t h e r e  any ev idence  of imbalance i n  t h e  
b r a k i n g  s y s  tern? 

Were t h e  b r a k e s  wet?  



STANDARD # l o 6  

Brake Hoses 

REQUIREMENTS: The hoses  s h a l l  n o t  b r e a k  under  c e r t a i n  
p r e s s u r e s ,  t e m p e r a t u r e s ,  and c o r r o s i o n  
c o n d i t i o n s  . 

CURRENTLY AVAILABLE DATA: Brake S y s  tem Mal func t ion ,  
V 4 1  ( C P I R )  

Pr imary Error--Lack of  B r a k e s ,  
V541-542 ( C P I R )  

Leakage i n  t h e  Brake System,  
V259 (VCMR) 

CURRENTLY USED DATA: None 

NEEDED DATA: Same a s  f o r  # l o 5  



STANDARD # l o 8  

Lamps, R e f l e c t i v e  Devices ,  and 
A s s o c i a t e d  Equipment 

REQUIREMENT: Veh ic l e s  s h a l l  have c e r t a i n  lamps w i t h  
s p e c i f i e d  candlepower.  

CURRENTLY AVAILABLE DATA: Pr&mary Error--Lack of 
L i g h t s ,  V541-542 (CPIR) 

Head l igh t s  , Park ing  L i g h t s  
On, V263-264 (VCMR) 

CURRENTLY USED DATA: None 

NEEDED DATA: Any ev idence  of lamp f a i l u r e  p r i o r  t o  
c o l l i s i o n ?  

Did l i g h t i n g  sys tem l i m i t a t i o n s  c o n t r i b u t e  
t o  t h e  a c c i d e n t  cause?  



STANDARD #I09  

New Pneumatic  Tires ,  
P a s s e n g e r  Cars  

REQUIREMENT: The t i res s h a l l  w i t h s t a n d  s p e c i f i e d  l o a d s  
and endurance  tes ts  , 

CURRENTLY AVAILABLE DATA: Tire Ma1 f u n c t i o n ,  V45 ( C P I R )  
Tread  Wear, V178 ( C P I R )  
T read  Depth,  V222-225 (VCMR) 
I n £  l a t i o n  P r e s s u r e ,  V226-229 

( VCMR) 
I r r e g u l a r  Wear, V234-237 

(VCMR) 
P r e c r a s h  Ti re  D e f e c t s ,  V242- 

245 (VCMR) 
Odometer Mileage* 

CURRENTLY USED DATA: None 

NEEDED DATA: Direct Recordigg o f  Blowout 
S k i d  (by t y p e )  
Were t i r e s  on c a r  o r i g i n a l  o r  r ep lacemen t?  

*NOTE: While f o r  o l d e r  c a r s  i t  w i l l  b e  i m p o s s i b l e  t o  
i n f e r  t i r e  mi l eage  from odometer  r e a d i n g s ,  t h i s  
can  b e  done f o r  most new (i . e . ,  less t h a n  2-year- 
o l d )  p a s s e n g e r  c a r s .  



STANDARD 

New Pneumat ic  Tires, 
Non-passenger Cars 

(See  remarks  f o r  S t a n d a r d  #109) 



STANDARD # I 2 1  

A i r  Brake Systems* 

REQUIREMENT: The b r a k i n g  s y s t e m  s h a l l  p r o v i d e  s p e c i f i e d  
s t o p p i n g  d i s t a n c e s  and o t h e r  pe formance . 

CURRENTLY AVAILABLE DATA: Brake System Mal func t ion ,  
V35 (TBMP) 

Type o f  Brakes  (Repor t ed  i n  
t h e  Truck Long Form) 

CURRENTLY USED DATA: S t a n d a r d  Not Yet i n  E f f e c t  

NEEDED DATA : S  l i p p e r y  s w i t c h  i n s t a l l e d ?  P o s i t i o n ?  

Did t r u c k  s k i d  from i t s  t r a v e l  l a n e  a s  a 
r e s u l t  o f  b r a k i n g ?  

-- 

Did any whee l  l ock  up ( ev idence  o f  - s k i d )  ? 

Did any components b u r s t ?  

Hoses \> ,\, ,,' 

S t e e l  L ines  . ..--' -. 

F i t t i n g s ,  Valves  
R e s e r v o i r s  

Record r e a d i n g  o f  a i r  p r e s s u r e  gauage 
a f t e r  c o l l i s i o n ?  

Ask d r i v e r  i f  b r a k e  warn ing  h o r n  sounded.  

Did s e r v i c e  b r a k e  s top-lamps o p e r a t e  a f  t e r  
c o l l i s i o n ?  

*This  s t a n d a r d  i s  n o t  y e t  i n  e f f e c t ,  and measurements 
t a k e n  i n  c o n n e c t i o n  w i t h  a c c i d e n t s  i n v o l v i n g  t r u c k s  n o t  
c o n s t r u c t e d  t o  t h e  s t a n d a r d  would n o t  be  v e r y  u s e f u l  
t o  OSE's need.  The s u g g e s t i o n s  g i v e n  h e r e  s h o u l d  b e  
a p p l i e d  i n  t h e  f u t u r e  a s  t r u c k s  b u i l t  t o  t h e  s t a n d a r d  
appea r  on the highways.  



STANDARD # 1 2 2  

Motorcycle  Brake System 

REQUIREMENT: S p e c i f i e d  s t o p p i n g  d i s t a n c e ,  and c e r t a i n  
o t h e r  performance f a c t o r s .  

CURRENTLY AVAILABLE DATA: Brake System Mal func t ion ,  
V35 (TBMP) 

*CURRT3NTLY USED DATA: Brake Sys tern Malfunc t ion ,  V 4 1  
(CPIR)  

NEEDED DATA: Any b r a k i n g  problems? ( D r i v e r  Opinion)  

Evidence of  b r a k i n g  w i t h  b o t h  whee l s .  

S t r a i g l t  l i n e  s t o p ,  o r  n o t .  - - -  

Did b r a k e s  o p e r a t e  a f t e r  c o l l i s i o n ?  

Were b r a k e s  wet?  

- 

*NOTE: Data  on v .o torcyc le  b r a k i n g  ma l func t ions  were 
r e q u e s t e d  by OSE f o r  a  s e a r c h  o f  t h e  p r e s e n t  
CPIR f i l e .  No motorcyc les  a r e  i n c l u d e d  i n  t h a t  
f i l e  a t  p r e s e n t .  The TBMP f i l e  does i n c l u d e  
d a t a  on t h e  few motorcyc les  f o r  which in-depth  
i n v e s t i g a t i o n s  have been  conducted.  



STANDARD # 1 2 4  

Acce le ra to r  Control  Systems 

REQUIREMENT: The t h r o t t l e  s h a l l  r e t u r n  t o  i d l e  when 
f o r c e  i s  removed. 

CURRENTLY AVAILABLE DATA: T h r o t t l e  Contro l  Malfunct ion,  
v47 (CPIR) 

CURRENTLY USED DATA: None 

NEEDED DATA: Did t h e  t h r o t t l e  s t i c k  p r i o r  t o  t h e  
acc iden t?  



STANDARD # 20 1 

Occupant P r o t e c t i o n  i n  
I n t e r i o r  Impact 

REQUIREMENT: Padding on c e r t a i n  panel  a r e a s ,  s e a t  b a c k s ,  
s u n v i s o r s  and armres ts  ; i n t e r i o r  doors 
must remain c losed  under c e r t a i n  loads .  

CURRENTLY AVAILABLE DATA: Head I n  j u r y ,  V609-6 1 4  ( C P I R )  
Area Contacted,  V344, V501 

(CPIR)  
Speed, V74-81 (CPIR) 

CURRENTLY USED DATA: None 

NEEDED DATA: Did i n t e r i o r  doors ( e  . g . ,  glove box) open 
a s  a r e s u l t  of t h e  c o l l i s i o n ?  



STANDARD # 2 0 2  

Head R e s t r a i n t s  

REQUIREMENT : The r e s t r a i n t  s h a l l  w i t h s t a n d  s p e c i f i e d  
l o a d s ,  and l i m i t  r ea rward  d i sp l acemen t  
of t h e  head  d u r i n g  forward a c c e l e r a t i o n s .  

CURRENTLY AVAILABLE DATA: D r i v e r  Head Res t r a i n t  Damage, 
V 4 1 1 - 4 1 4  (CPIR) 

D r i v e r  Head R e s t r a i n t  C o n t a c t ,  
V415 (CPIR) 

Head and Neck I n j u r y  (V609- 
616) 

CURRENTLY USED DATA: None* 

NEEDED DATA: R igh t  f r o n t  pas senge r  head r e s t r a i n t  
damage. 

R igh t  f r o n t  pas senge r  head  r e s t r a i n t  
c o n t a c t .  

Was h e a d r e s t  b e n t .  
Was h e a d r e s t  de t ached  o r  broken .  
Was h e a d r e s t  p r o p e r l y  a d j u s t e d  f o r  t h e  

occupant .  

* In fo rma t ion  on t h i s  i t e m  was r e q u e s t e d  by OSE f o r  t h e  
1 9 7 4  model y e a r ,  b u t  no v a r i a b l e s  were s p e c i f i e d  i n  t h e  
documents a v a i l a b l e  t o  u s .  



STANDARD #203 

Impact P r o t e c t i o n  f o r  t h e  Dr ive r  
From t h e  S t e e r i n g  Cont ro l  System 

REQUIREMENT: The s t e e r i n g  column s h a l l  n o t  impact  t h e  
c h e s t  w i t h  more than a s p e c i f i e d  f o r c e .  

CURRENTLY AVAILABLE DATA: EA Column Compression, 
V329,330 ( C P I R )  

Ches t ,  Neck, Face I n j u r y ,  
V 6 1 1 - 6 2 4  ( C P I R )  

S t e e r i n g  Assembly Contac ted ,  
V306,309 ( C P I R )  

S t e e r i n g  Wheel EA Device 
Performance, V312-317 

CURRENTLY USED DATA: None 

NEEDED DATA: No new requi rements .  



STANDARD # 2 0 4  

S t e e r i n g  Column Rearward 
Displacement 

REQUIREMENT: The s t e e r i n g  column s h a l l  n o t  move r e a r -  
ward more than a c e r t a i n  amount i n  a 
s p e c i f i e d  forward c o l l i s i o n .  

CURRENTLY AVAILABLE DATA: Amount of Rearward Motion, 
V326 ( C P I R )  

Chest ,  Neck, Face I n j u r y ,  
V 6 2 3 - 6 2 8  ( C P I R )  

S t e e r i n g  Assembly Contacted,  
V306, V309  ( C P I R )  

CURRENTLY USED DATA: S t e e r i n g  Wheel R i m  Contac t ,  
V 3 0 6  ( C P I R )  

S t e e r i n g  Column Energy-Absorbing 
Compression* 

NEEDED DATA: No new requi rements ,  

*Judged n o t  a p p r o p r i a t e  f o r  rearward displacement  problem, 



STANDARD # 2 0 5  

Glaz ing  M a t e r i a l s  

REQUIREIIENT: The g l a s s  s h a l l  meet AS1 s t a n d a r d s  of 
s h a t t e r  r e s i s t a n c e  and p e n e t r a t i o n  
r e s i s t a n c e .  

CURRENTLY AVAILABLE DATA: Windshield  Cracked, Broken, 
Occupant Con tac t ,  V338-341 
(CPIR)  

Window Damage, C o n t a c t ,  V435, 
4 3 6 ,  452, 4 5 3 ,  460, 461, 
4 7 8 ,  479, 486, 487 ( C P I R )  

L a c e r a t i o n  Due t o  Glass  
C o n t a c t ,  V611-633 ( C P I R )  

E j e c t i o n  Through Window, 
V604-605 (CPIR)  

CURRENTLY USED DATA: None 

NEEDED DATA: No new r equ i r emen t s .  



STANDARD #206 

Door Locks and Door Re ten t ion  
Components 

REQUIREMENT: Door l a t c h e s  and h inges  s h a l l  n o t  s e p a r a t e  
under s p e c i f i e d  loads .  

CURRENTLY AVAILABLE DATA: Door Latch Release ,  V223- 226 
( C P I R )  291-294 

Door Hinge S e p a r a t i o n ,  V227- 
230 (CPIR) 295-298 

Door Opened During C o l l i s i o n ,  
V232-233 ( C P I R )  300-301 

E j e c t i o n  Through Door, 
~ 6 0 5  (CPIR) 

CURRENTLY USED DATA: None 

NEEDED DATA: No new requirements .  



STANDARD # 2 0 7  

Seating Systems 

REQUIREMENT: Seats ,  s e a t  backs, ad jus ters ,  and 
anchorages s h a l l  withstand spec i f ied  
forces.  

CURRENTLY AVAILABLE DATA: Seat Ad ]us t e r  Damage, V400-  
4 0 2  ( C P I R )  

Seat Separation Location, 
V403 ( C P I R )  

Seat Backrest Damage, V 4 0 6  
(CPIR)  

Seat Back Lock Held, V417-  
4 2 0  ( C P I R )  

Seat Angle Difference , 
~ 4 2 1 , 4 2 2  (CPIR) 

CURRENTLY USED DATA: Seat  Adjuster Damage, V 4 0 1 - 4 0 2  
( C P I R )  

NEEDED DATA: No new requirements. 



STANDARD # 2 0 8  

Occupant Crash P r o t e c t i o n  

REQUIREMENT: Veh ic les  s h a l l  have passenger  r e s t r a i n t s  
t h a t  l i m i t  body a c c e l e r a t i o n s  t o  c e r t a i n  
l e v e l s  under s p e c i f i e d  c r a s h  c o n d i t i o n s .  

CURRENTLY AVAILABLE DATA: Lap, Torso B e l t s  Worn, V59 2 ,  
596 ( C P I R )  

Belts Worn C o r r e c t l y ,  V59 3 ,  
5 9 7  (CPIR)  

Type of R e s t r a i n t s  Worn, 
V599 ( C P I R )  

I n j u r y  S e v e r i t y ,  V 6 0 0  ( C P I R )  

CURRENTLY USED DATA: None 

NEEDED DATA: Airbag deployment i n f o r m a t i o n  when 
a v a i l a b l e .  



STANDARD # 2 0 9  

S e a t  ~ e l t  . Assenbl ies  

REQUIREMENT: Assemblies and components s h a l l  w i t h s t a n d  
s p e c i f i e d  f o r c e s ,  a b r a s i o n ,  c o r r o s i o n ,  
and o t h e r  e f f e c t s  . 

CURRENTLY AVAILABLE DATA: Lap, Torso R e s t r a i n t s  Worn, 
V 5 9 2 ,  5 9 6  ( C P I R )  

R e s t r a i n t  System Malfunct ion 
o r  Separa t ion  ( V a r i a b l e  
# 1 8  i n  occupant supplement 
f i l e )  

Lap B e l t  Locking R e t r a c t o r ,  
V 5 9 4  ( C P I R )  

Upper Torso Inertia Reel ,  
V598 (CPIR)  

CURRENTLY USED DATA: None 

NEEDED DATA: No new requirements .  



STANDARD # 2 1 0  

Sea t  B e l t  Assembly Anchorage 

REQUIREMENT: Anchorages s h a l l  wi ths tand s p e c i f i e d  
fo rces .  

CURRENTLY AVAILABLE DATA: Same as fo r  Standard # 2 0 9  

CURRENTLY USED DATA: None* 

NEEDED DATA: Did anchorage deform o r  r i p  out?  

*Data requested f o r  1 9 7 4  model t e s t s ,  b u t  no v a r i a b l e  
s p e c i f i e d .  



STANDARD # 2 1 2  

Windshield Mounting 

REQUIREMENT: Windshield mountings must r e t a i n  c e r t a i n  
amounts of w i n d s h i e l d  pe rh iphery  i n  
l o n g i t u d i n a l  c o l l i s i o n  of s p e c i f i e d  
speed.  

CURRENTLY AVAILABLE DATA: Windshield Bond S e p a r a t i o n ,  
V 3 4 2  ( C P I R )  

Windshield Occupant C o n t a c t ,  
V340 ( C P I R )  

CURRENTLY USED DATA: None* 

NEEDED DATA: The p e r c e n t  of  w i n d s h i e l d  s e p a r a t i o n  i s  
r e p o r t e d  by t h e  i n v e s t i g a t i o n  teams,  
h u t  h a s  n o t  been coded i n t o  t h e  d i g i t a l  
f i l e s .  I t  shou ld  b e  added. 

*Data were r e q u e s t e d  f o r  t h e  1974 s t u d i e s ,  b u t  no 
v a r i a b l e  numbers were s p e c i f i e d .  Unspec i f i ed  d a t a  were 
used f o r  the 1973 t e s t s .  



STANDARD #213 

C h i l d  S e a t i n g  Systems 

REQUIREMENT: The s e a t  s h a l l  n o t  deform more t h a n  a  
c e r t a i n  amount under a  s p e c i f i e d  f o r -  
ward l o a d .  

CURRENTLY AVAILABLE DATA: Type of Ch i ld  S e a t ,  V602 
( C P I R )  

R e s t r a i n t  Sys tern U s  a g e ,  
V599 ( C P I R )  

I n j u r y  S e v e r i t y ,  V600 ( C P I R )  
Areas Con tac t ed ,  V60 7- 6  35 

(CPIR) 

CURRENTLY USED DATA: None 

NEEDED DATA: C h i l d  e j e c t e d  from s e a t .  

Ch i ld  s e a t  s e p a r a t i o n  from anchorages .  

C h i l d  s e a t  n a r n e s s / b e l t  used.  

Ch i ld  s e a t  anchored by a d u l t  l a p  b e l t .  

C h i l d  s e a t  f a i l a u r e ,  came a p a r t .  



STANDARD # 2 1 4  

S i d e  Door S t r e n g t h  

REQUIREMENT: Doors s h a l l  n o t  d e f l e c t  more t h a n  c e r t a i n  
amounts under  s p e c i f i e d  l a t e r a l  l o a d s .  

CURRENTLY AVAILABLE DATA: I n j u r y  from C o n t a c t  w i t h  
I n t e r i o r  of Door, V607-635 
(CPIR) 

S i d e  Door Beam P r e s e n t  (Var i -  
a b l e  # 5 4 ,  Damage A n a l y s i s  
Supplement) 

Direct Door Damage (V55-58, 
Damage Ana lys i s  Supplement)  

Inches  o f  Crush,  V59-62 
(Damage A n a l y s i s  Supplement)  

Beam Involvement ,  V63- 66 
(Damage Ana lys i s  Supplement)  

CURRENTLY USED DATA: S i d e  S h e e t  Meta l  Crush ,  V164, 165  
(CPIR)  

I n j u r y  and Speed Data (CPIR) 

NEEDED DATA: No new r e q u i r e m e n t s .  



STANDARD #215 

E x t e r i o r  P r o t e c t i o n  

REQUIREMENT: Veh ic les  invo lved  i n  f r o n t  o r  r e a r  impacts  
of  c e r t a i n  speeds s h a l l  ma in ta in  normal 
o p e r a t i o n s  of lamps, hood, t r u n k ,  d o o r s ,  
f u e l  and c o o l i n g  s y s  tems , e x h a u s t  s y s  tern, 
p r o p u l s i o n ,  s u s p e n s i o n ,  s t e e r i n g ,  and 
b r a k i n g .  

CURRFNTLY AVAILABLE DATA: Front-end o r  Rear-end 
C o l l i s i o n ,  V145 (CPIR) 

Speed of Impact ,  V75 (CPIR) 
T a i l g a t e  and T r u n k l i d  Damage, 

V246-7, 259-60 ( C P I R )  
Door Hinge Damage, V29 5- 29 8 

( C P I R )  

CURRENTLY USED DATA: Speed of  Impact ,  V75 ( C P I R )  
F r o n t  and Rear S h e e t  Metal  Crush,  

V1.62- 3  (CPIR) 
Hood Latch Damage, V181-183 ( C P I R )  
T a i l g a t e  and Trunk l id  Damage, 

V246-7 , 259-60 ( C P I R )  

NEEDED DATA:* Did t h e  fo l lowing  systems remain normally 
o p e r a b l e ?  

Fuel  Suspens ion 
Cooling S t e e r i n g  
Exhaust  Braking 
P r o p u l s i o n  

Damage t o  Lamps? 

Did doors ,  hood, and t runk  o p e r a t e  normal ly?  

*Needed f a r  more than  new d a t a  e lements  f o r  c o n s i d e r a t i o n  
of t h i s  s t a n d a r d  w i l l  be more c a s e s .  P r e s e n t  p r a c t i c e  
i n  the I'XIAI program emphasizes s e v e r e  c o l l i . s i o n s ,  o r  a t  
l e a s t  v e h i c l e s  damaged enough t o  r e q u i r e  towing. Unless  
t h e r e  i s  a  change i n  t h e  s e l e c t i o n  r u l e s  t h e r e  a r e  n o t  
l i k e l y  t o  be  many c a s e s  c o l l e c t e d  which a r e  p e r t i n e n t  
t o  this s t a n d a r d .  



STANDARD # 2 1 6  

Roof C r u s h  R e s i s t a n c e  

REQUIREMENT: T h e  roof s h a l l  n o t  c r u s h  m o r e  t h a n  a 
cer ta in  a m o u n t  w h e n  loaded w i t h  a 
spec i f i ed  d o w n w a r d  f o r c e .  

CURRENTLY AVAILABLE DATA: R o o f  S h e e t  M e t a l  C r u s h ,  
Inches ,  V 1 7 2  (CPIR) 

Upper P i l l a r  D a m a g e  ( A , B  , C , D )  , 
V 2 0 3 ,  2 0 4 ,  2 0 7 ,  2 0 8 ,  2 1 1 ,  
2 1 2 ,  2 1 5 ,  2 1 6 ,  2 7 0 ,  2 7 1 ,  
2 7 4 ,  2 7 5 ,  2 7 8 ,  2 7 9 ,  2 8 2 ,  
2 8 3  (CPIR) 

CURRENTLY USED DATA: R o o f  S h e e t  Metal Crush,  V 1 7 2  ( C P I R )  
Upper P i l l a r  D a m a g e  (as  a b o v e )  

NEEDED DATA: No n e w  r e q u i r e m e n t s .  



STANDARD #217 

Bus Window Retent ion  and 
Release 

REQUIREMENT: Bus s i d e  windows s h a l l  be  r e t a i n e d  under 
s p e c i f i e d  f o r c e s  on t h e  g l a s s ,  and e x i t  
window s h a l l  o p e r a t e  a f t e r  a p p l i c a t i o n  
of such f o r c e s .  

CURRENTLY AVAILABLE DATA: * Number E j e c t e d ,  V 5 7  (TBMP) 

CURRENTLY USED DATA: None 

NEEDED DATA: Window n o t  r e t a i n e d .  
Occupant c o n t a c t  wi th  window. 
E j e c t i o n  through window. 
E x i t  window f a i l s  t o  o p e r a t e .  

NOTE: Some a d d i t i o n a l  items of in fo rmat ion  a r e  r e p o r t e d  
i n  t h e  t r u c k b u s  longform, b u t  w i t h  l i t t l e  d e t a i l .  



STANDARD #301 

F u e l  Tanks,  F u e l  Tank F i l l e r  
P i p e s ,  and F u e l  Tank Connect ions  

REQUIREMENT: A f t e r  v e h i c l e  impac t  a t  a  s p e c i f i e d  s p e e d ,  
t h e r e  s h a l l  b e  no l eakage  g r e a t e r  t h a n  
a c e r t a i n  amount from t a n k s ,  f i l l e r  
p i p e s ,  o r  c o n n e c t i o n s .  

CURRENTLY AVAILABLE DATA: Fue l  Leve l  a t  Impac t ,  V236 
(CPIR) 

F u e l  Tank R e t e n t i o n ,  V237 
(CPIR) 

F u e l  Tank Deformed, V238 ( C P I R )  
Fue l  Leakage P r e s e n t ,  V239 

(CPIR) 
F u e l  Leak from Tank, V240 

( C P I R )  
Fue l  Leak from Neck, V 2 4 1  

( C P I R )  
Fue l  Leak from L i n e ,  V242 

(CPIR)  

C U R N N T L Y  USED DATA: O r i g i n  of F i r e ,  V201 ( C P I R )  
Fue l  Tank R e t e n t i o n ,  V237 ( C P I R )  
Fue l  Leakage P r e s n e t ,  V239 ( C P I R )  
F u e l  Leak from Tanlc, V240 ( C P I R )  
F u e l  Leak from Neck, V241 ( C P I R )  
F u e l  Leak from L i n e ,  V242 (CPIR) 

NEEDED DATA: Ra te  of f u e l  l e a k a g e  a f t e r  impac t .  



STANDARD # 30 2 

Flammability of I n t e r i o r  Mater ia ls  

REQUIREMENT: Cer ta in  por t ions  of i n t e r i o r  components 
s h a l l  no t  burn f a s t e r  than a s p e c i f i e d  
r a t e .  

CURRENTLY AVAILABLE DATA: Origin  of F i r e ,  V 2 0 1  ( C P I R )  
Extent  of F i r e ,  V 2 0 0  ( C P I R )  

CURRENTLY USED DATA: None 

NEEDED DATA: Was f i r e  sus t a ined  by i n t e r i o r  m a t e r i a l s ,  
as  opposed t o  f u e l ?  

Was burninq r a t e  of i n t e r i o r  ma te r i a l s  
judged t o  be f a s t e r  than permit ted by 
the  s tandard? 



APPENDIX C 

RECONMENDED SUPPLEllENTAL ACCIDENT 
INVESTIGATION FORD1 

The f i e l d  d a t a  r ecord ing  form sugges ted  h e r e  con- 

t a i n s  51 v a r i a b l e s  r e l a t i n g  t o  1 9  of t h e  s a f e t y  

s t a n d a r d s .  While s i m i l a r  i tems have been grouped to-  

g e t h e r  h e r e  and i d e n t i f i e d  by t h e  number of  t h e  s t a n d a r d  

t o  which they app ly ,  they should  u l t i m a t e l y  ( i f  adopted)  

b e  p laced  w i t h i n  e x i s t i n g  f i e l d  forms i n  such a way a s  

t o  make t h e  i n v e s t i g a t o r s '  t a s k  most quick  and easy .  

Some of t h e  d a t a  i tems shown h e r e  r e q u i r e  obser-  

v a t i o n  of  t h e  a c c i d e n t  scene ,  some r e q u i r e  an i n t e r v i e w  

wi th  t h e  d r i v e r  o r  w i t n e s s e s ,  and most r e q u i r e  d i r e c t  

obse rva t ion  of t h e  crashed v e h i c l e  (a l though n o t  

n e c e s s a r i l y  on-scene) .  There i s ,  of course ,  a t r a d e o f f  

between t h e  number of c a s e s  i n v e s t i g a t e d  and t h e  d i f -  

f i c u l t y  of i n v e s t i g a t i o n .  That  has  n o t  been cons ide red  

h e r e .  However, those  r e s p o n s i b l e  f o r  t h e  a c c i d e n t  i n -  

v e s t i g a t i o n  programs w i l l  have t o  c o n s i d e r  t h a t  a s  they  

c o n s i d e r  adopt ion  of t h e s e  new d a t a  elements .  



SUPPLE)ENTAL ACCIDENT DATA 
RELATING TO VEHICLE STANDARDS 

( S  1 0  2 )  DOT7NSHIFTING PROVIDED BRAKING 
EFFECT 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

(S  1 0 3 )  WINDSHIELD V I S I B I L I T Y  PROBLEM 
DUE TO INADEQUATE DEFROSTIXG 
OR DEFOGGING 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  1 0 3 )  MALFUNCTION OF DEFROSTING/ 
DEFOGGING SYSTEI4 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  1 0 4 )  WINDSHIELD V I S I B I L I T Y  PROBLEM 
DUE TO INADEQUATE WIPING 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( s  1 0 4 )  ~IALFUNCTION OF WIPING/  
WASHING SYSTEM 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  1 0 5 )  bIALFUNCTION OF BRAKES PRIOR 
TO CRASH 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNO\JN 





( S  1 0 9 )  TYPE OF SKID 

( 1 )  NO SKID 
( 2 )  STRAIGHT 
( 3 )  CLOCKWISE 
( 4 )  COUIVTERCLOCKWISE 
(5)  UNKNOWN 

( S  1 0 9 )  TIRES ON CAR ORIGINAL OR 
REPLACEMENT 

( 0 )  ALL ORIGINAL 
TIRES 

( 1 - 8 )  NUMBER OF 
REPLACEMENT 
TIRES 

( 9 )  UNKNOWN 

( S  1 2 4 )  THROTTLE STUCIZ PRIOR TO 
ACCIDENT 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

(S 2 0 1 )  DOOR OPENED I N  ACCIDENT 

( 1 )  YES 
( 2 )  NO 
( 3 )  IJOT APPLICABLE 
( 4 )  UNKNOWN 

( S  2 0 2 )  RIGHT FRONT PASSENGER HEAD 
RESTRAINT DAMAGE 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNIZNOWN 

( S  2 0 2 )  RIGHT FRONT PASSENGER CONTACT 
WITH HEAD RESTRAINT 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 



(S 2 0 2 )  TYPE OF DWAGE - DRIVER HEAD 
RESTRAINT 

(1) BENT 
( 2 )  DETACHED 
(3 )  BROKEN 
( 4 )  NOT APPLICABLE 
( 5 )  UNKNOTQN 

( S  2 0 2 )  TYPE OF DAMAGE - RIGHT FRONT 
HEAD RESTRAINT 

(1) BENT 
( 2 )  DETACHED 
( 3 )  BROKEN 
( 4 )  NOT APPLICABLE 
(5)  UNKNOWN 

( S  2 0 2 )  PROPER ADJUSTMENT - DRIVER 
HEAD RESTRAINT 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  2 0 2 )  PROPER ADJUSTMENT - RIGHT 
FRONT HEAD RESTRAI2JT 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  2 0 8 )  DRIVER'S S I D E  A I R  BAG 
DEPLOYMENT 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

(S 2 0 8 )  RIGHT A I R  BAG DEPLOYNENT 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNE(NOT,vN 



( S  2 1 0 )  DRIVER SEAT BELT ANCHOR 
DEFORMED OR RIPPED OUT 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  2 1 0 )  RIGHT FRONT SEAT BELT ANCHOR 
DEFORMED OR RIPPED OUT 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  2 1 2 )  PERCENT WINDSHIELD BOND 
SEPARATION 

( 9 9  8) NOT APPLICABLE 
( 9 9 9 )  UNKNOWN 

( S  2 1 3 )  CHILD EJECTED FROM CHILD SEAT 

( 1 )  YES 
( 2 )  NO 
( 3 )  N3T APPLICABLE 
( 4 )  UNKKOWN 

( S  2 1 3 )  CHILD SEAT SEPARATED FROM 
ANCHORAGES 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  2 1 3 )  ANCHORAGE OF CHILD SEAT 

( 1 )  SPECIAL HARNESS OR BEL? 
( 2 )  ADULT LAP BELT 
( 3 )  OTHER 
( 4 )  NONE 
(5 )  NOT APPLICABLE 
( 6 )  UNKNOFVN 



( S  2 1 3 )  CHILD SEAT FAILED OR CAM3 
APART 

(1) YES 
( 2 )  NO 
( 3 )  NOT APDLICABLE 
( 4 )  UNKNOWN 

( S  2 1 5 )  FOLLOWING SYSTEMS REfiIAINED 
NORMALLY OPERABLE AFTER 
COLLISION 

( L )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

FUEL 
COOLING 
EXHAUST 
PROPULSION 
SUSPENSION 
STEERING 
BRAKES 
LAJIPS 
DOORS 
HOOD 
T R'dl K 

( S  2 1 7 )  ANY BUS WINDOW NOT FGTAINED 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNO\N 

( S  2 1 7 )  OCCUPANT CONTACT WITH ANY 
WINDOW NOT RETAINED 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  2 1 7 )  OCCUPANT EJECTED THROUGH 
WINDOW 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

Code ' 

-- 

-- 
-- 
-- 
-- -- 
-- -- 
-- -- 
-- 
-- 

-- 

-- 

-- 

Column ' 

4 4 

4 5  
4 6  
4 7  
4 8 
4 9 
5 0  
51  
5 2  
5 3 
5 4  
55  

5 6  

5 7  

5 8  



( S  2 1 7 )  EXIT WINDOW OPERATION AFTER 
COLLISION 

(1) AT LEAST ONE 
FAILS TO OPERATE 

( 2 )  ALL OPERATE 
(3) NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  3 0 1 )  RATE OF FUEL LEAKAGE AFTER 
IMPACT 

(1) LESS THAN ONE 
OUNCE PER 
MINUTE 

( 2 )  ABOUT ONE OUNCE 
PER MINUTE 

(3)  MORE THAN ONE 
OUNCE PER 
MINUTE 

( 4 )  NO LEAKAGE 
( 5 )  UNKNOWN 

( S  3 0 2 )  FIRE SUSTAINED BY INTERIOR 
MATERIALS RATHER THAN BY FUEL 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  3 0 2 )  BURNING RATE OF INTERIOR 
MATERIALS JUDGED TO BE FASTER 
THAN PERMITTED BY THE STANDARD 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
(4) UNKNOWN 

Code 

-- 

-- 

-- 

-- 
J 

Column ' 

5 9 

6 0 

61 

6 2  J 



FOR TRUCKS OR BUSES WITH A I R  BRAKES 

( S  1 2 1 )  SLIPPERY SWITCH INSTALLED FOR 
AIR BRAKE SYSTEM 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNI<NOWN 

( S  1 2 1 )  TRUCK SKIDDED FROM I T S  TRAVEL 
LANE AS A RESULT OF BRAKING 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNONN 

( S  1 2 1 )  POSITION OF SLIPPERY SWITCH 

( 1 )  ON 
( 2 )  OFF 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  1 2 1 )  LOCK-UP OF ANY WHEEL 

( 1 )  YES 
. ( 2 )  NO 

( 3 )  NOT APPLICABLE 
( 4 )  UNKNOIi'N 

( S  1 2 1 )  A I R  BRAKE COMI?ONENTS BURST 

( 1 )  HOSES 
( 2 )  STEEL LINES 
( 3 )  F ITTINGS,  VALVES 
( 4 )  RESERVOIRS 
( 5 )  NONE 
( 6 )  UNKNOWN 

(S  1 2 1 )  READING OF A I R  PRESSURE GAUGE 
( p s i )  AFTER COLLISION 

( 9 9 8 )  NOT APPLICABLE 
( 9  9 9 ) UNKNOWN 

C o l u m n  

6 3 

6 4  

6 5  

6 6  

6 7  

68 ,  
6 9 , 7 0  

' 
Code 

-.. 
F 

-- 

-- 

-- 

-- 

-- 
L 



(S  1 2 1 )  DRIVER'S OPINION OF WHETHER 
BIiAXE WARNING HOW SOUNDED 

( 1 )  YES 
( 2 )  NO 
( 3 )  DON'T  KNOW 
( 4 )  NOT A P P L I C A B L E  
( 5 )  UNKNOWN 

( S  1 2 1 )  S E R V I C E  BRAKE STOP-LAMPS 
OPERATED A F T E R  C O L L I S I O N  

(1) YES 
( 2 )  NO 
( 3 )  NOT A P P L I C A B L E  
( 4 )  UNKNOWN 

Code - 

-- 

-- . 

Column ' 

71 

7 2  



FOR MOTORCYCLES 

( S  1 2 2 )  BRAKING PROBLEM 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKKOWN 

( S  1 2 2 )  EVIDENCE OF BRAKING WITH BOTH 
WHEELS 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOWN 

( S  1 2 2 )  IilOTORCYCLE ACHIEVED A STRAIGHT- 
LINE STOP 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOTrn 

( S  1 2 2 )  BRAKES OPERATED AFTER 
COLLISION 

( 1 )  YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOIVN 

( S  1 2 2 )  BRAKES WET 

(1) YES 
( 2 )  NO 
( 3 )  NOT APPLICABLE 
( 4 )  UNKNOIilN 

I 

Code 

-- 

..- 

-- 

-- 

-- 

C o l u m n  

7 3  

7 4  

75 

7 6  

7 7  



APPENDIX D 

EXAhlPUS OF ANALYTIC PROCEDURES RELATING TO FlIVSS 
105 and 207 

While t h e  request  f o r  proposal  f o r  t h i s  program s p e c i f i c a l l y  

s t a t e d  t h a t  t h e  r epo r t  should not con ta in  a  l o t  of phi losophy,  

t h e r e  is  a  need t o  p resen t  a  b r i e f  ph i lo soph ica l  d i s cus s ion  of t h e  

r e l a t i o n s h i p  between acc iden t  da t a  and compliance t e s t i n g .  Phys ica l ly  

t h e  l abo ra to ry  t e s t i n g  of v e h i c l e s  f o r  compliance w i t h  s t anda rds  

i s  a  r a t h e r  p r e c i s e  process .  Forces a r e  def ined i n  magnitude and 

po in t  of a p p l i c a t i o n  t o  permit both t h e  manufacturer  and t h e  

government t o  conduct r epea t ab l e  and comparable t e s t s .  For example, 

t h e  f o r c e s  t o  be app l ied  t o  c a r  s e a t s  i n  t e s t i n g  t o  s t anda rd  #207 

( s e a t  r e t e n t i o n )  a r e  g iven w i t h  app rop r i a t e  p r e c i s i o n  i n  t h e  s t anda rd  

and i n  t he  t e s t  procedures documents. 

In  a c c i d e n t s ,  however, i t  is seldom p o s s i b l e  t o  a r r i v e  a t  

more than a  genera l  d e s c r i p t i o n  of t h e  f o r c e s  involved.  I t  is  

t r u e  t h a t  many s e a t s  s epa ra t e  from t h e i r  mountings dur ing c o l l i s i o n s ,  

sollle of t he se  i n  r e l a t i v e l y  minor c rashes .  Yet t h e  a c t u a l  f o r c e s  

involved depend on t h e  l o c a t i o n  and masses of t h e  occupants ,  t h e  

d i r e c t i o n  of t h e  c o l l i s i o n , t h e  presence of o t h e r  m a t e r i a l s  ( e . g . ,  

luggage) i n  t h e  c a r ,  e t c .  Not i n f r equen t ly  damage is imparted t o  

a  veh i c l e  a f t e r  t h e  c o l l i s i o n  i n  t he  process  of e x t r i c a t i o n  o r  

towing, s o  t h a t  the  observed damage may not be d i r e c t l y  r e l a t e d  t o  

t h e  c o l l i s i o n  i t s e l f .  

Never theless ,  t h e  purpose of t h e  s tandard  was t o  minimize t h e  

incidence of some undes i rab le  f a c t o r  ( i n  t h i s  case  t h e  s e a t  

s e p a r a t i n g  from i t s  mounting) i n  c o l l i s i o n s .  Unless t h e r e  is  some 

rad ica l  dev i a t i on  from t h e  manufacturing s tandard  i t  seems u n l i k e l y  

t h a t  t he  acc iden t  i n v e s t i g a t o r  w i l l  be ab l e  t o  conclude d i r e c t l y  

t h a t  a v i o l a t i o n  has occurred.  Such r a d i c a l  depa r tu re s  do occur-- 

e.g., i n  t he  case  of t h e  Ope1 windshield--and i t  i s  a p p r o p r i a t e  t h a t  

t h e  i n v e s t i g a t o r s  be t r a i n e d  t o  look f o r  these .  Lesser  i n d i c a t i o n s  

of non-compliance may, however, be de tec ted  i n  aggregated d a t a ,  and 

i t  i s  f o r  t h i s  purpose t h a t  t h e  d e t a i l e d  r epo r t i ng  of t h e  r e s u l t s  

of c r a shes  is of value .  



Now here  is a  s o r t  of quandary. The v e h i c l e  s t a n d a r d s  t e s t  

personnel  tend t o  th ink  of t h e  problem i n  very s p e c i f i c  terms--a 

fo rce  is app l i ed ,  something g ives  more than i t  i s  supposed t o ,  and 

the  veh i c l e  is not i n  compliance. The acc iden t  i n v e s t i g a t o r  s e e s  

some d i s t o r t e d  metal p a r t  which is r e l a t e d  t o  t h e  s t anda rd  ( a  

crushed s i d e  door,  o r  r o o f ,  a  s e a t  which has l e f t  i t s  t r a c k ) ,  b u t  

he can provide only a  rough e s t ima te  of t he  fo rce s  involved.  I s  

t h e r e  any way ou t ?  

We presen t  i n  t h i s  s e c t i o n  two examples of t h e  a n a l y s i s  of 

acc iden t  d a t a  which a r e  intended t o  demonstrate t h a t  a  combination 

of app rop r i a t e  da t a  c o l l e c t i o n  and subsequent a n a l y s i s  can provide 

informat ion which w i l l  i n c r ea se  t he  l i ke l i hood  of app rop r i a t e  

s e l e c t i o n  by t he  Standards Enforcement Of f i ce .  I t  w i l l  not  o f t e n  

be i n  t h e  form of "Here is  a  veh i c l e  which w i l l  s u r e l y  f a i l  t h e  

t e s t , "  but r a t h e r  i n  t he  form of a  l i s t i n g  of v e h i c l e s  i n  decreas ing  

order  of t h e i r  l i ke l i hood  of f a i l i n g .  The informat ion w i l l  sometimes 

be i n  aggregate  form r a t h e r  than a s soc i a t ed  w i t h  a  p a r t i c u l a r  make 

and model-- i .e . ,  i t  may apply t o  a l l  Ford i n t e rmed ia t e s  e i t h e r  

because t h e  d a t a  were c o l l e c t e d  i n  t h a t  way o r  because t h e r e  a r e  

t oo  few case s  t o  permit f i n e r  d e f i n i t i o n .  And t he  s t anda rds  en- 

f o r c e r s  w i l l  have t o  l e a r n  t o  use d a t a  i n  such aggregated form o r  

not t o  use i t  a t  a l l .  

W i t h  t h i s  i n t roduc t ion ,  we proceed w i t h  t h e  two examples. 

The f i rs t  is an a n a l y s i s  of po l ice - repor ted  d a t a  taken from t h e  

s t a t e  of Texas and is concerned w i t 1 1  brake system performance. 

The second is an a n a l y s i s  of d a t a  from t h e  MDAI program, and is 

concerned w i t h  s e a t  s epa ra t i on .  The methods a r e  not unique t o  t he se  

two problems, b u t  they a l s o  do not r ep re sen t  an exhaus t ive  s e t  of 

methods f o r  s tudying t h e  compliance problem. They a r e  given a s  

examples which, i f  taken a s  a s t a r t i n g  p o i n t ,  should lead  t o  bet-  

t e r  i d e n t i f i c a t i o n  of veh i c l e s  f o r  enforcement s e l e c t i o n .  
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Many p o l i c e  accident  r e p o r t s  provide a  space f o r  no t ing  t h e  

presence of veh i c l e  d e f e c t s  a s  "causat ive  f a c t o r s "  i n  connect ion 

w i t h  an acc iden t .  While some r epo r t i ng  agencies  group t h e s e  i n t o  

a  genera l  category such a s  "vehic le  defec t  i n d i c a t e d , "  o t h e r s  

s epa ra t e  i n t o  i nd iv idua l  component p a r t s .  In  t h e  S t a t e  of Texas 

a s e p a r a t e  no t a t i on  i s  made by t he  r e p o r t i n g  o f f i c e r  when he be- 

l i e v e s  t h a t  some brake malfunction has been a t  l e a s t  p a r t l y  respon- 

s i b l e  f o r  a  c o l l i s i o n .  I t  is  c l e a r  t h a t  t h e  r e p o r t i n g  o f f i c e r  does 

not have i n  mind t h e  elements of Standard # lo5  when he makes such 

a  report--he probably never heard of i t .  He is  more l i k e l y  depen- 

dent on h i s  own observa t ions  t h a t  the  veh i c l e  skidded out  of i t s  

l a n e ,  t h a t  t he  brakes were wet ,  t h a t  a  hydrau l ic  l i n e  p a r t e d ,  o r  

on t he  d r i v e r ' s  claim t h a t  "my brakes d i d n ' t  urork." I i ever the less ,  

we -can i n f e r  some c o r r e l a t i o n  between h i s  r epo r t  and performance 

w i t h  r e spec t  t o  the  s tandard  i n  a  gene ra l  s ense ,  and s t u d y  of t h e  

incidence of repor ted  f a i l u r e s  by veh i c l e  make and model may 

i l l u m i n a t e  t h e  problem. 

The purpose of t h i s  s e c t i o n  of t h e  r epo r t  is  t o  p re sen t  a  

procedure f o r  t he  a n a l y s i s  of po l ice - repor ted  acc iden t  in format ion .  

I n  a  s imple d i sp l ay  of t h e  r e l a t i v e  frequency of brake " f a i l u r e "  

by c a r  make/model some d i f f e r e n c e s  a r e  apparen t .  For example, t h e  

Corvair  shows up w i t h  a  high brake f a i l u r e  r a t e  r e l a t i v e  t o ' t h e  

P i n t o ,  but  i t  seems l i k e l y  t h a t  t h i s  could come about simply 

because t h e r e  a r e  no new Corvairs  (o ld  c a r s  have more brake prob- 

l ems) ,  and t h e r e  a r e  no o ld  P in to s .  

In o rder  t o  look a t  t h e  da t a  more c r i t i c a l l y ,  t hen ,  we should 

dev ise  a  method t o  t ake  out  t h e  e f f e c t  of v e h i c l e  age.  The f r e -  

quency of repor ted  brake problems i n  passenger c a r  c o l l i s i o n s  

i n  Texas i n  t h e  year 1971 v a r i e s  s u b s t a n t i a l l y  w i t h  t h e  age of 

t h e  vehicle--ranging from .123% f o r  1971-72 models t o  0.95% f o r  

1966 models. For c a r s  10 years  o ld  t h e  involvement of "bad 



brakes" r i s e s  t o  near ly  5%. I n  t h i s  a n a l y s i s  we r e s t r i c t  our- 

s e l v e s  t o  c a r s  s i x  years  o ld  o r  l e s s ,  and we w i l l  weight t h e  d a t a  

i n  such a  way a s  t o  minimize t h e  e f f e c t  of an o l d e r  c a r  f a i l i n g ,  

and r a i s e  t he  e f f e c t  of a  new c z  f a i l i n g .  Weighting f a c t o r s  were 

def ined  which were inverse ly  p ropor t i ona l  t o  t h e  a c t u a l  inc idence  

of  brake f a i l u r e  by model year- -e .g . ,  i f  a  1971 c a r  has a  brake 

f a i l u r e  i n  connection w i t h  an acc iden t ,  we w i l l  weight t h a t  in-  

c iden t  7 .7  t imes  more than we would i f  t h e  same model were a  1966 

c a r .  The weights  a c t u a l l y  used i n  t h i s  a n a l y s i s  were m u l t i p l i e d  

by a  f a c t o r  of t e n  f o r  convenience. 

W i t h  t h i s  adjustment model i n  hand, da t a  from the  S t a t e  of 

Texas f o r  1971 has been analyzed and i s  d i sp layed  i n  Table .Dr2. 

The make/model codes a r e  those  ass igned by t h e  s t a t e ,  and al though 

do not e x a c t l y  dup l i ca t e  those  convent ional ly  used by OSE, a r e  

reasonably c l e a r .  The second column g ives  t h e  t o t a l  number of 

"defec t ive  brakes" repor ted  i n  t h e  s t a t e  f o r  t h a t  model dur ing t h e  

year .  The t h i r d  column g ives  t h a t  number weighted by t h e  numbers 

from Table D-l--e.g. ,mul t ip l i ed  by 77 i f  i t  were a 1971 c a r ,  e t c .  

The fou r th  column d i sp l ays  t he  t o t a l  number of c a r s  of t h a t  make/ 

model involved i n  acc iden t s  i n  a  570 sample of a c c i d e n t s  i n  t h e  

s t a t e  t h a t  yea r .  The f i f t h  p r e s e n t s  t h e  unweighted p ropor t i ons - - i t  

may be read d i r e c t l y  a s  t h e  frequency of brake f a i l u r e  f o r  t h a t  

make, And t h e  l a s t  column d i s p l a y s  t h e  weighted p ropor t i ons .  The 

weighted propor t ions  have no d i r e c t  numerical value  a s  they have 

been presen ted ,  b u t  may be s e t  down i n  o rder  t o  observe t h e  r e l a t i v e  

frequency of brake f a i l u r e  (ad jus ted  f o r  v e h i c l e  age ) .  





Ford Custom 4 1  
F o r d  F a i r l a n e  4 5  
F o r d  F a l c o n / F u t u r a  15 
F o r d  G a l a x i e  95 
F o r d  LTD 2 6  
F o r d  b l a v e r i c k  1 9  
F o r d  hIustang 117 
F o r d  P i n t o  2  
F o r d  T h u n d e r b i r d  2 3  
F o r d  T o r i n o  2 3  
F o r d  ( o t h e r )  5 6  
L i n c o l n  1 7  
Alercury Comet 10 
hlercury  C o u g a r  2 0  
b lercury  M a r q u i s  2  
Mercury  M o n t c l a i r  4 
h le rcu ry  b lon te rey  17 
Mercury  ( o t h e r )  2 3  
O l d s  C u t l a s s ,  F-85, 4 4 2  2 4  
O l d s  88 3 2  
T o r o n a d o  5 
O l d s  ( 9 8  & o t h e r )  39 
Ope 1 2 6  
P l y m o u t h  ( B e l v .  , D u s t e r )  1 9  
P lymouth  F u r y  55 
P l y m o u t h  S a t . ,  V a l .  17 
P lymouth  (GTX & o t h e r )  3 7  
P o n t i a c  (Bonn. , C a t . ,  E x )  66 
P o n t i a c  F i r e b i r d  6 
P o n t i a c  Grand  P r i x  1 7  
P o n t i a c  ~ ~ O / T e m p e s t  35 
P o n t i a c  ( o t h e r )  16 
Ambassador  9 
AhIC ( o t h e r )  3 7  
T o y o t a  1 7  
Volkswagen (bug) 93 
Volkswagen ( o t h e r )  2 5  
V o l v o  2 
S m a l l  E u r o p e a n  C a r s  18 



Some of t h e  high va lues  i n  t h a t  column obviously appear a s  

a r e s u l t  of chance and a smal l  sample s i z e .  No s t a t i s t i c a l  t e s t s  

have been app l i ed  here ,  a l t h o u g i ~  -one could judge which high va lues  

might be d i scarded  on t h e  b a s i s  of some s t a t i s t i c a l  t e s t .  Those 

veh i c l e s  which score  more than ,2000 i n  t he  weighted propor t ion  

inc lude  Vega, Dodge Po la r a ,  F i a t ,  Thunderbird, Tor ino,  Lincoln ,  

Cougar, hlercury hlonterey, Opel, one model of t he  Plymouth (GTX & 

o t h e r ) ,  and t h e  grouping of "Small European Cars" which i nc ludes  

MG, Renault ,  Austin-Healy, e t c . ,  a l l  of which occurred w i t h  t oo  

low a  frequency t o  cons ider  them a lone .  

Of t h e s e  t he  Vega and F i a t  may be discounted f o r  t h e i r  smal l  

sample s i z e ,  b u t  t he  o t h e r s  might we l l  be considered candida tes  f o r  

f u r t h e r  examination.  A t  t h e  o t h e r  end of t h e  s c a l e  t h e  C a d i l l a c ,  

t h e  Chrys l e r ,  a l l  of t h e  Oldsmobiles, e t c .  e x h i b i t  few brake prob- 

lems. 

Fur ther  a n a l y s i s  of t h i s  da t a  i s  p o s s i b l e .  One could r e t r i e v e  

the  few s p e c i f i c  accident  r e p o r t s  f o r  t he  neurer c a r s  i n  t h e  "high" 

c e l l s ,  and read those  f o r  a  f u l l e r  understanding of t h e  d e f e c t s .  

And i t  would be pos s ib l e  t o  combine s e v e r a l  yea r s  of d a t a  t o  ge t  

a s t r o n g e r  s e t  of information f o r  t h e  most recen t  model yea r s .  

The a n a l y s i s  presented here  r e p r e s e n t s  perhaps a  weel< of e f f o r t  

f o r  an analys t - - including h i s  so lv ing  t h e  problems of l o c a t i n g  t h e  

r i g h t  data,,  making t h e  necessary computer runs ,  dev is ing  a  model 

t o  account f o r  ( i n  t h i s  case )  the  age e f f e c t ,  and w r i t i n g  up t h e  

r e s u l t s .  I t  is intended t h a t  such informat ion could be used by 

OSE a s  a  weighting f a c t o r  t o  be app l ied  t o  i t s  s e l e c t i o n  model-- 

perhaps by inc reas ing  t h e  weight f o r  Standard # lo5  f o r  those  v e h i c l e s  

a t  t h e  t o p  of t he  l i s t ,  

The po in t  of t he  p re sen t a t i on  here  is t h a t  s i m i l a r  ana lyse s  

a r e  p o s s i b l e  f o r  o the r  s e t s  of d a t a ,  and f o r  o the r  s t anda rds .  T i r e  

f a i l u r e s  f o r  new c a r s  (where t h e  t i r e  make/model can be d i r e c t l y  

a s soc i a t ed  w i t h  t h e  ca r )  could be s tud i ed .  Some s t a t e s  no te  non- 

working o r  d e f i c i e n t  d e f r o s t e r s ,  wipers ,  e t c .  We have not made any 

d e t a i l e d  t a b u l a t i o n  of o t h e r  sources  of d a t a ,  but NHTSA has  compiled 

l ists of da t a  elements i n  a l l  of t he  s t a t e  acc iden t  d a t a  f i l e s  which 

could be addressed w i t h  t he se  s o r t s  of ques t i ons .  



Vehicle i d e n t i f i c a t i o n  i n  po l i ce  f i l e s  v a r i e s  from none t o  a 

f u l l  exp lana t ion  of t he  Vehicle I d e n t i f i c a t i o n  Number. The Texas 

d a t a  p resen ted  here  should be viewed a s  one of t h e  more d e t a i l e d  

i n  t h i s  r e s p e c t .  In  some s t a t e s  i t  w i l l  only be p o s s i b l e  t o  

i d e n t i f y  t h e  manufacturing co rpo ra t i on ,  and i n  o t h e r s  perhaps only 

a d i f f e r ence  i n  the  s i z e  of the c a r .  B u t  s e v e r a l  ana lyse s  which 

i d e n t i f i e d  a  cons i s t en t  problem w i t h  an i d e n t i f i a b l e  subse t  of c a r s  

should provide  enough informat ion t o  suggest  weighting those  i n  t h e  

t e s t  s e l e c t i o n  process .  
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FbhrSS #207 s e t s  r e q u i r e m e n t s  f o r  t h e  pe r fo rmance  o f  c a r  

s e a t  a n c h o r a g e s ,  I n  t e s t s ,  t h e  s e a t  i s  s u b j e c t e d  t o  a  f o r c e  o f  

2 0  t i m e s  i t s  own weight  i n  a  l o n g i t u d i n a l  d i r e c t i o n  ( e i t h e r  f o r -  

ward o r  backward) and t h e  s e a t  must n o t  s e p a r a t e  f rom i t s  mount ing.  

I n  a d d i t i o n ,  a  moment of  3300 inch-pounds  (measured from t h e  H -  

p o i n t )  i s  a p p l i e d  t o  t h e  s e a t  back ( r e a r w a r d  f o r c e  f o r  a  f r o n t -  

f a c i n g  s e a t ) ,  

While t h e s e  per formance  measures  were chosen  t o  r e p r e s e n t  

some r e a l - l i f e  f o r c e s  which may occu r  i n  a c c i d e n t s ,  a c c i d e n t s  

u n f o r t u n a t e l y  do n o t  p r o v i d e  t h e  p r e c i s i o n  of  measurement n e c e s -  

s a r y  t o  d e t e r m i n e  compliance w i t h  t h e  s t a n d a r d ,  Numerous s e a t  

t r a c k s  do s e p a r a t e  i n  c o l l i s i o n s ,  t h e i r  f r e q u e n c y  i n c r e a s i n g  i n  

g e n e r a l  w i t h  i n c r e a s i n g  c o l l i s i o n  s e v e r i t y .  F i g u r e  D - 1  shows 

( f o r  t h e  c u r r e n t  CPIR f i l e s  of  p a s s e n g e r  c a r s )  t h e  f r e q u e n c y  o f  

s e a t  t r s c k  s e p a r a t i o n  a s  a f u n c t i o n  o f  t h e  v e h i c l e  darnage i n d e x  

e x t e n t .  The t r e n d  i s  c l e a r ,  a l t h o u g h  t h e  r e a s o n  f o r  t h e  s m a l l  

p e r c e n t a g e  a t  VDI=9 i s  n o t .  VDI=9 i s  a  f a i r l y  r a r e  e v e n t  ( t h e r e  

a r e  o n l y  37 c a r s  w i t h  o r  w i t h o u t  s e a t  s e p a r a t i o n  i n  t h i s  c e l l ) .  

Pe rhaps  t h e s e  c a r s  a r e  s o  b a d l y  damaged t h a t  t h e  i n v e s t i g a t o r  

c o u l d  n o t  d e t e r m i n e  s e a t  t r a c k  s e p a r a t i o n .  

I n  any c a s e ,  we might  a r g u e  t h a t  a  f o r c e  of  2 0  t i m e s  t h e  

s e a t ' s  we igh t  cou ld  have been a p p l i e d  i n  any of  t h e s e  c a s e s ,  b u t  

t h a t  i t  seems l e a s t  l i k e l y  i n  t h e  VDI=1 c a s e ,  and r e a s o n a b l y  

u n d e r s t a n d a b l e  a t  t h e  l e v e l  of  VDI=5 and above ,  

The i t e m  of  d a t a  u sed  f o r  t h e  p r e s e n t  a n a l y s i s  i s  a  

d e r i v e d  dichotomous v a r i a b l e ,  "Sea t  s e p a r a t i o n ,  y e s  o r  n o . "  I t  

i s  d e r i v e d  by t a k i n g  v a r i a b l e  403 of  t h e  p r e s e n t  CPIR f i l e ,  

which d e t a i l s  t h e  l o c a t i o n  o f  s e a t  s e p a r a t i o n  ( t r a c k ,  f l o o r ,  e t c . )  

and c o l l a p s e s  i t  i n t o  a  t w o - l e v e l  v a r i a b l e .  F i l t e r i n g  on t h i s  



. .  F i g u r e  D-1 

P e r c e n t a g e  of  Pas senge r  Cars  E x h i b i t i n g  Seat 
S e p a r a t i o n  i n  C r a s h e s ,  by S e v e r i t y  of  C r a s h ,  

Data t a k e n  from CPIR f i l e ,  1974. 

1 2  3 4 5  6 7 8 9  

V e h i c l e  Damage Index - E x t e n t  
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c l a s s e s  a r c  s i g n i f i c a n t l y  "worse" t h a n  t h e  a v e r a g e .  The Vega 

sample s i z e  was t o o  s m a l l  f o r  s i g n i f i c a n c e .  

Of c o u r s e  t h e  VlV-Datsun and 1500-2500 l b .  g roups  a r e  h i g h l y  

c o r r e l a t e d ,  a s  a r e  pe rhaps  t h e  Vega/low we igh t  g r o u p s .  

T h i s  p a r t i c u l a r  a n a l y s i s  depends upon t h e  p a r e n t  d i s t r i b u -  

t i o n s  ( i . e . ,  t h e  d i s t r i b u t i o n  of VDI f o r  a l l  c a r s  i n  a sub -  

c l a s s )  n o t  be ing  d i f f e r e n t  from t h e  r e f e r e n c e  d i s t r i b u t i o n .  For 

example,  of  t h e  6 8 6  c r a s h e d  c a r s  i n  t h e  we igh t  c l a s s  o f  1500-2500 

pounds ,  50 e x p e r i e n c e d  s e a t  s e p a r a t i o n .  The RIDIT a n a l y s i s  can  

be  a p p l i e d  t o  t e s t  t h e  d i f f e r e n c e  i n  t h e  s e v e r i t y  of  a l l  1500-  

2500 l b .  c a r s  t o  t h a t  o f  a l l  c a r s  of  a l l  w e i g h t s .  These  d a t a  

a r e  a s  f o l l o w s :  

VD I  
7 

ALL 1500-2500 l b s .  

RIDIT = . 5 1  
ODDS = 1 . 0 5  
SIG = . 31  

The odds r a t i o  of 1 . 0 5  i n d i c a t e s  t h a t  t h e  l i g h t  c a r s  were 

i n  a  s l i g h t l y  l e s s  s e v e r e  s e t  of c r a s h e s  t h a n  t h e  r e f e r e n c e  g r o u p ,  

b u t  t h a t  t h e  d i f f e r e n c e  i s  n o t  s i g n i f i c a n t .  While  i t  i s  n o t  

a p p r o p r i a t e  t o  s t a t e , t h a t l t h e  two c r a s h  d i s t r i b u t i o n s  were " t h e  

same," i t  i s  a p p r o p r i a t e  t o  s a y  t h a t  t h e  d a t a  do n o t  s u p p o r t  t h e  

h y p o t h e s i s  t h a t  t h e y  a r e  d i f f e r e n t .  With t h i s  i n  mind ,  we may 

compare t h e  r e s u l t s  of  t h e  same two groups  f o r  c r a s h e s  i n v o l v i n g  

s e a t  s e p a r a t i o n .  As shown i n  Tab le  D - 4 ,  t h e  odds t h a t  t h e  l i g h t -  

we igh t  g roup  was i n  a l e s s  s e v e r e  s e t  of  c r a s h e s  a r e  2 . 0 2 : 1 ,  and 



v a r i a b l e ,  we can  de t e rmine  t h e  f r e q u e n c y  o f  s e a t  t r a c k  s e p a r a t i o n  

f o r  t h e  e n t i r e  s e t  of c a r s  i n  t h e  f i l e ,  and t h e n  s e p a r a t e l y  f o r  

a  number of s u b s e t s  of t h e  d a t a .  A summary o f  t h i s  i n f o r m a t i o n  

i s  shown i n  Tab le  D - 2 .  The e n t i r e  p o p u l a t i o n  of  p a s s e n g e r  c a r s  

i n  t h e  CPIR f i l e ,  d i v i d e d  i n t o  t h e  same g r o u p s ,  i s  sho.rsln i n  

Tab le  D-3.  The RIDIT t e s t  may be a p p l i e d  t o  d e t e r m i n e  whe the r  

any two d i s t r i b u t i o n s  ( a c r o s s  t h e  VDI) d i f f e r ,  and i n  which 

d i r e c t i o n .  Perhaps  t h e  most u s e f u l  o u t p u t  o f  t h e  RIDIT t e s t  i s  

t h e  "odds r a t i o "  which g i v e s ,  i n  t h i s  c a s e ,  t h e  odds t h a t  a  

v e h i c l e  s e l e c t e d  a t  random from one ( a  comparison)  d i s t r i b u t i o n  

w i l l  be damaged l e s s  s e v e r e l y  t h a n  one s e l e c t e d  from t h e  o t h e r  

( r e f e r e n c e )  d i s t r i b u t i o n .  I n  t h i s  a n a l y s i s ,  t h e  r e f e r e n c e  

d i s t r i b u t i o n  w i l l  i n  g e n e r a l  be a  t o t a l  p o p u l a t i o n ,  and t h e  

cornparison group will b e  a  s u b - c l a s s  of  t h a t .  

S e v e r a l  s t a t i s t i c s  a r e  p r e s e n t e d  i n  T a b l e  D - 4  comparing 

(1 )  t h e  Vega a g a i n s t  a l l  Gene ra l  blotors c a r s ;  (2 )  a l l  1500-2500 l b .  

c a r s  a g a i n s t  t h e  t o t a l  p o p u l a t i o n  of p a s s e n g e r  c a r s ;  ( 3 , 4 )  t h e  

same f o r  2500-3500 l b .  and 3500-4500 i b .  c a r s ;  (5)  a l i  C h e v r o l e t s  

a g a i n s t  t h e  t o t a l  p o p u l a t i o n ;  a l l  ( 6 )  P o n t i a c s ;  ( 7 )  F o r d s ;  ( 8 )  

P lymouths ;  and (10) Vegas a g a i n s t  t h e  t o t a l  p o p u l a t i o n .  Note 

t h a t  t h e  Vega i s  p r e s e n t e d  t w i c e - o n c e  w i t h  r e f e r e n c e  t o  a l l  

Gene ra l  Motors c a r s ,  and once w i t h  r e f e r e n c e  t o  t h e  whole  popu- 

l a t i o n .  The n e x t  t o  l a s t  column ( 9 )  of T a b l e  D-4 i s  f o r  

Volkswagens and Datsuns grouped t o g e t h e r  ( i t  would b e  p o s s i b l e  

t o  s e p a r a t e  them, b u t  i n  t h e  p a r t i c u l a r  r u n  made f o r  t h i s  s t u d y  

t h e y  were combined) .  

Looking a t  t h e  Odds R a t i o  row, i t  can  be  s e e n  t h a t  t h e  Vega 

( i n  e i t h e r  compar i son ) ,  t h e  group  of 1500- 2500 l b .  c a r s ,  and  t h e  

VW-Datsuns a l l  have an odds r a t i o  g r e a t e r  t h a n  one.  T h i s  means 

t h a t  t h e y  a r e  more l i k e l y  t o  have s e a t  s e p a r a t i o n  a t  lower  d e g r e e s  

o f  impac t  ( a s  measured by t h e  VDI) t h a n  t h e  r e f e r e n c e  g roup .  Of 

t h e s e  f o u r ,  however, o n l y  t h e  VW-Datsun and  t h e  1500-2500 l b ,  



t h e  s i g n i f i c a n c e  l e v e l  i s  . 0001  ( i . e . ,  t h e r e  i s  a  v e r y  low 

p r o b a b i l i t y  t h a t  t h i s  c o u l d  have o c c u r r e d  by c h a n c e ) .  

We c o n c l u d e ,  t h e n ,  t h a t  t h e  l i g h t w e i g h t  g roup  e x h i b i t s  s e a t  

s e p a r a t i o n  i n  c r a s h e s  a t  a  lower  ( c r a s h )  s e v e r i t y  t h a n  does  t h e  

r e f e r e n c e  g r o u p ,  and p l a c e  i t  i n  a  p o s i t i o n  of  g r e a t e r  d e s i r -  

a b i l i t y  f o r  t e s t i n g .  

The r e a s o n  f o r  any p a r t i c u l a r  v e h i c l e  e x h i b i t i n g  s e a t  s e p a r -  

a t i o n  a t  lower  damage i n d i c e s  i s  n o t  c l e a r  froin t h e  a g g r e g a t e d  

d a t a .  I t  may w e l l  be  t h a t  t h e  v e h i c l e  would s t i l l  p a s s  t h e  

p r e s e n t  s t a n d a r d s ,  and t h a t  t h e  o b s e r v a t i o n s  were t h e  r e s u l t  

o f  some s p e c i a l  d e s i g n  f e a t u r e  ( l i k e  a  s t i f f  r e a r  end i n  t h e  VW). 

I t  i s  p o s s i b l e ,  a l s o ,  t h a t  a  p a r t i c u l a r  v e h i c l e  c o u l d  be  i d e n t i -  

f i e d  a s  h i g h  i n  s e a t  s e p a r a t i o n  because  a  s m a l l  number of t h e s e  

v e h i c l e s  were i n  a  t y p e  of  a c c i d e n t  conducive  t o  t h i s .  F i n a l l y ,  

t h e  number of v e h i c l e s  ( i n  a c c i d e n t s )  n e c e s s a r y  t o  e s t a b l i s h  a  

s i g n i f i c a n t  d i f f e r e n c e  from t h e  r e f e r e n c e  group  i s  a  f u n c t i o n  of  

t h e  d i f f e r e n c e - i . e . ,  i f  a  v e h i c l e  had a  tendency  t o  b r e a k  t h e  

s e a t  t r a c k  i n  v e r y  l o w - s e v e r i t y  c o l l i s i o n s ,  a  h a l f - d o z e n  c o l l i -  

s i o n s  might  be  enough t o ' d r a w  and de fend  a  c o n c l u s i o n .  On t h e  

o t h e r  hand ,  i f  a  v e h i c l e  were v e r y  c l o s e  t o  a v e r a g e ,  s e v e r a l  

hundred c a s e s  would be n e c e s s a r y  t o  d e f i n e  t h e  d i f f e r e n c e  (which 

t h e n  would be s i g n i f i c a n t  b u t  s m a l l ) .  

I n  T a b l e  D-4, t h e  P o n t i a c  i s  shown t o  be  b e t t e r  t h a n  a v e r a g e  

( i . e . ,  t h e  odds r a t i o  = . 5 4 )  w i t h  a  s i g n i f i c a n c e  l e v e l  o f  abou t  

7 % .  There  i s  a  t o t a l  of  2 9 6  c r a s h - i n v o l v e d  P o n t i a c s ,  and  1 2  w i t h  

s e a t  s e p a r a t i o n .  Using t h i s  a s  an example,  we s u g g e s t  t h a t  some- 

t h i n g  on t h e  o r d e r  of 300 c a s e s  of  a  g i v e n  c a r  t y p e  would be  

a p p r o p r i a t e  f o r  t h i s  k ind  o f  a n a l y s i s .  

The p r e s e n t  FIL).AI program w i l l  a c h i e v e  t h i s  number o f  c a s e s  

o n l y  f o r  a  few o f  t h e  most p o p u l a r  p a s s e n g e r  c a r s - p e r h a p s  f u l l -  

s i z e  and i n t e r m e d i a t e  C h e v r o l e t s  and F o r d s .  I n  t h e  p r e s e n t  d a t a ,  







t h e n ,  t h i s  s o r t  of a n a l y s i s  would have t o  be a p p l i e d  t o  a g g r e g a t e d  

c l a s s e s  of  v e h i c l e s  ( e . g . ,  a l l  Gene ra l  blotors  c a r s  o f  a  g i v e n  

body s i z e ,  o r  a l l  J apanese -manufac tu red  p a s s e n g e r  c a r s ) .  

Note t h a t  t h e  p r e s e n t  FlDAI d a t a  i s  made up l a r g e l y  o f  d a t a  

p r o v i d e d  by t h e  MV\U unde r  t h e i r  sponso red  a c c i d e n t  i n v e s t i g a t i o n  

programs,  and t h a t  t h e  NHTSA p o r t i o n  of t h e  d a t a  would p r e s e n t l y  

be  even l e s s  a d e q u a t e .  While i t  may be  d i f f i c u l t  t o  j u s t i f y  

a  l a r g e  i n c r e a s e  i n  t h e  number o f  blDAI-reported c a s e s  s o l e l y  on 

t h e  b a s i s  o f  t h e  needs of  t h e  O f f i c e  o f  S t a n d a r d s  Enfo rcemen t ,  

i t  i s  c l e a r  t h a t  an i n c r e a s e  by a  f a c t o r  of  t e n  o r  more i s  

needed  t o  g e t  enough d a t a  t o  p e r m i t  t h e  k i n d  o f  a n a l y s i s  shown 

h e r e  t o  be done w i t h  r e s p e c t  t o  s p e c i f i c  makes and models  of  

p a s s e n g e r  c a r s .  

The d a t a  f o r  t h i s  a n a l y s i s  r e s u l t e d  from a  s e t  o f  19 t a b l e s  

drawn from t h e  CPIR f i l e  i n  a  s i n g l e  p a s s  a t  a  c o s t  o f  a p p r o x i -  

m a t e l y  $ 1 0 . 0 0  and  i n  a  one -hour  s e s s i o n  a t  a  computer  t e r m i n a l .  

More o f  t h e  i d e n t i f i a b l e  groups  of  c a r s  a r e  n o t  s i g n i f i c a n t l y  

d i f f e r e n t  i n  s e a t  s e p a r a t i o n  from t h e  a v e r a g e .  The RIDIT compu- 

t a t i o n  was done on a  programmable desk  c a l c u l a t o r ,  a l t h o u g h  i t  

can  be  done i n  a  r e a s o n a b l e  t ime  w i t h o u t  programming. Using 

t h e  program, i t  took a p p r o x i m a t e l y  one minu te  f o r  each  comyuta t ion-  

pe rhaps  a  h a l f  hour  t o  p r e p a r e  t h e  i n f o r m a t i o n  shown i n  T a b l e  D-4. 

I n  T a b l e  D - 5  a r e  l i s t e d  t h e  number of  c a r s  i n  t h e  f i l e ,  t h e  

odds r a t i o ,  and t h e  s i g n i f i c a n c e  l e v e l s  f o r  t h e  24 g roups  t e s t e d .  

For  o n l y  seven  groups  was t h e r e  enough d a t a  t o  y i e l d  s i g n i f i c a n c e  

a t  t h e  10% l e v e l  o r  b e t t e r ,  and t h e s e  may be  o r d e r e d  by t h e  de -  

c r e a s i n g  odds r a t i o  i n t o  (1) VlV/Datsun, (2)  1500-2500 l b .  c a r s  

(3) A l l  Lincoln/hlercury d i v i s i o n  c a r s ,  ( 4 )  3500-4500 l b .  c a r s ,  

(5)  A l l  C h e v r o l e t s ,  ( 6 )  A l l  l u x u r y  c a r s ,  and ( 7 )  A l l  P o n t i a c s .  

The l a s t  a r e  " b e t t e r  t h a n  a v e r a g e , "  and t h e  f i r s t  two "worse." 

Given a l a r g e r  s e t  o f  d a t a ,  t h i s  s o r t  of  a n a l y s i s  c o u l d  b e  

per formed on a  c a r - b y - c a r  and mode l -yea r -by -mode l -yea r  b a s i s .  



For  many models  t h e r e  a r e  n o t  enough r e p o r t e d  a c c i d e n t s  now 

( i n  t h e  MDAI f i l e s )  t o  j u s t i f y  t h i s  k i n d  o f  a n a l y s i s  a t  

p r e s e n t .  



Tab le  D-5 

RIDIT R e s u l t s  f o r  24 Groups of Car s  T e s t e d  f o r  
Sea t  S e p a r a t i o n  

Number 
of c a s e s  Odds- S i g n i f .  
i n  f i l e  C l a s s  R a t i o  Level  

1121 1970 models 1 ,0032 ,9858 ( r e l a t i v e  t o  a l l  p a s s .  c a r s )  

1151 1971 models 1 .2573 ,2012 A 

7 17 1972 models 1.2214 ,5529 

701  15-25kX 2.0240 ,0001  

173 5 2 5-3 5k1" ,8687 ,3249 

1211 3 5-45k# ,7423 .0977* 

A l l  Chevro le t s  ,6402 

A l l  Olds ,6988 

A l l  P o n t i a c  .53 57 

A l l  Ford -93  84 

A l l  Plymouth ,7658 

Ope 1 1.7701 

A l l  AMC 2.3804 

A l l  L incoln /  
Mercury 1.1618 

A l l  "Luxury" 
Cars  .58 

I n t .  GRI ,6568 

F u l l - s i z e  Gl1 ,7230 

Pony Ghl 17.6666* 

Compact Gbl - 83  17 

M i n i  GhI 3 .5405 

I n t e r  Ford ,3928 

F u l l - s i z e  Ford ,8443 

Pony Ford 1.2272 

Compact Ford ,9441 

hlini  Ford 2.2195 

* on ly  one c a r  i n  t h i s  ca t egory  e x h i b i t e d  s e a t  t r a c k  
s e p a r a t i n g ,  t h i s  a t  VDI = 2 .  

t 
.35 

,1971 ( r e l a t i v e  t o  a l l  Gh1 c a r s )  

,3203 
dl 

,1141 

.6816 

,0924 1 
.42 52 ( r e l a t i v e  t o  a l l  Ford c a r s )  

,5391 

,6689 

,8429 

,1152 
f 


