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The O f f i c e  of  D e f e c t s  I n v e s t i g a t i o n  a t  NHTSA c u r r e n t l y  l i s t s  a b o u t  
40 s o u r c e s  of  i n f o r m a t i o n  which p r o v i d e  d a t a  on v e h i c l e  and component 
f a i l u r e s .  The m a j o r i t y  of  t h e  i n p u t ,  however, comes from o n l y  t h r e e  
of  t h e s e  sources--consumer l e t t e r s  ( d i r e c t l y  o r  r e f e r r e d  by o t h e r  
a g e n c i e s ) ,  t h e  t e l e p h o n e  h o t l i n e ,  and a  p a r t s  r e t u r n  program i n  which 
r e p a i r  a g e n c i e s  p a r t i c i p a t e  by send ing  f a i l e d  components t o  t h e  NHTSA 
f o r  examina t ion .  Other  s o u r c e s  o f  i n f o r m a t i o n  have been ,  and a r e  
c o n t i n u a l l y  b e i n g ,  deve loped  by t h e  O f f i c e  of  D e f e c t s  I n f o r m a t i o n .  

The pu rpose  of t h i s  s t u d y  was t o  r ev i ew t h e  p r e s e n t  i n f o r m a t i o n  
s o u r c e s  and t h e  methods of  p r o c e s s i n g  and u s i n g  such  d a t a ,  and t o  
s e e k  and recommend new s o u r c e s  and new methods.  I n  t h e  r e p o r t  f i v e  
s p e c i f i c  i n f o r m a t i o n  s o u r c e s  a r e  d i s c u s s e d ,  and recommendations made 
f o r  t h e i r  a d o p t i o n  o r  m o d i f i c a t i o n .  These i n c l u d e :  

1. More e x t e n s i v e  u s e  of t h e  NHTSA F a t a l  Acc iden t  
Repor t ing  System,  a s  w e l l  a s  c e r t a i n  m o d i f i c a t i o n s  
t o  t h a t  sys tem such  a s  b e t t e r - d e f i n e d  d a t a  e l e m e n t s  
and a  p r o v i s i o n  f o r  r a p i d  i n p u t  t o  O D 1  of  i m p o r t a n t  
f i n d i n g s .  

2 .  The r o u t i n e  scann ing  of  c o u r t  r e c o r d s  of  au tomot ive  
p r o d u c t  l i a b i l i t y  s u i t s ,  b o t h  a t  a  d e t e c t i o n  mech- 
anism and t o  t a k e  advan tage  of  t h e  t e c h n i c a l  m a t e r i a l  
a v a i l a b l e  i n  c o n n e c t i o n  w i t h  such  s u i t s .  

3 .  Rou t ine  a c q u i s i t i o n  and a n a l y s i s  of  f i r e  depa r tmen t  
r e c o r d s ,  e i t h e r  a t  t h e  s t a t e  o r  n a t i o n a l  e l v e l ,  t o  
i d e n t i f y  unusua l  p r o p e n s i t y  f o r  f i r e .  Mass f i r e  
d a t a  of  r e l a t i v e l y  good d e t a i l  i s  a v a i l a b l e  from 
many s t a t e s .  I n  a d d i t i o n ,  c o n s i d e r a t i o n  shou ld  be  
g i v e n  t o  i n p u t t i n g  d a t a  d i r e c t l y  from f i r e  d e p a r t -  
ments  t h r o u g h  a  s p e c i a l  h o t l i n e .  

4 .  S u b s c r i p t i o n  t o  a  newspaper c l i p p i n g  s e r v i c e ,  a s  a 
r e l a t i v e l y  i n e x p e n s i v e  means of  l e a r n i n g  of  t h e  
e x i s t e n c e  of  unusua l  d e f e c t s .  While such  a  p ro -  

( c o n t i n u e  on a d d i t i o n a l  p a g e s )  
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cedure would require followup to fully identify 
makes or models of equipment, it is a rapid and 
efficient means of early identification. 

5. Enhancement of the communication channels between 
the Office of Defects Information and the various 
NHTSA-sponsored accident investigation teams, so 
as to provide investigators with consultation on 
defect cases as well as to provide O D 1  personnel 
with information. 

A method for using packaged computer programs to display over- 
and under-representation statistics for component defects and fires 
was developed and demonstrated using both the FARS data and a set of 
police-reported accident data. The same techniques could be used 
for analysis of the present OD1 defect data in concert with vehicle 
population information as might be derived from R.L. Polk or other 
data sources. Using a standard SPSS "Breakdown" program, the data 
files may be conveniently sorted to identify almost any sub-qroup 
of vehicles--by weight, wheelbase, make, model, model year, etc.-- 
and to compute a "defect" rate for that group relative to that of the 
entire or reference population. 

In order to provide a common basis for communication about these 
recommendations, and as a first step in the development of a decision- 
making aid for the defect-recall process, a mathematical inventory 
model of the production-defect-recall and scrappage process is pre- 
sented. Implementation of such a model should provide a means for 
estimating the reduction of loss to the public occasioned by a recall 
action. 

A number of examples of information available from the various 
information sources are presented, as well as several examples of 
the data processing methods. 
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SECTION I 

INTROEUCTION 

This project was undertaken in response to the work 

statement set out in the request for proposal NHTSA-7-B839 

entitled "Data Sources to Support the NHTSA Defects 

Investigation System." The Office of Defects Investigation 

(ODI) has the primary responsibility within NHTSA for 

determining whether a safety-related motor-vehicle defect 

exists. The objective of this project was to determine 

whether additional data would be useful in NHTSA's meeting 

its responsibility in this area, and how such data may best 

be utilized. Since OD1 is already in operation, and has 

developed a large number of information sources for 

continuing input, the work in this contract has been 

oriented as much toward methods of analysis of existing data 

as it has toward new data sources. The intent has been to 

provide methods of both acquisition and analysis to enhance 

the effectiveness of NHTSA in minimizing the number of 

vehicles on the highway with serious safety problems. 

The objectives of the contract have been addressed by 

(1) examining what is currently done, (2) judging whether 

additional information inputs are in order, (3) developing 

methods of analyzing such data, and (4) recommending 

modification or enhancement of the information handling 

processes of ODI. In particular, since the research arm of 

NHTSA is a resource operating in support of the enforcement . 
functions of ODI, activities appropriate for that NHTSA 

function are identified. 

In addition to reviewing written material about OD1 

information sources, the HSRI staff has had an opportunity 

to meet with OD1 personnel and with the staff of the 

contractor (Kappa Systems) responsible for processing and 

handling much of the OD1 data. The variety and number of 

inputs of information to OD1 at the present time is large, 

and any changes recommended here are not expected to revise 

1 



current procedures drastically. Nevertheless, our 

background in data acquisition and analysis is substantially 

different from that of the staff presently associated with 

ODI, and we would hope that our suggestions will be of 

value. 

The tasks defined in the request for proposal include 

(1) development of a detailed work plan, (2) describing the 

current data sources, (3) identifying and describing data 

needs, ( 4 )  identifying data sources, and (5) recommending 

changes. The report is organized into sections indirectly 

reflecting the task descriptions. Section 2 of the report 

concerns a description of the current data inputs to ODI. 

Section 3 presents an inventory-like model description to 

provide guidance for development of other data sources and 

discusses the effect of priorities by defect categories. 

Sections 4  through 8 define and describe several potential 

data sources which may be expected to provide data useful to 

the OD1 program. Section 9 concerns analysis methodology, 

in part to be applied to current OD1 data and in part to new 

data; it includes examples of analytic techniques which 

could be implemented either by the OD1 staff or by the 

research staff of NHTSA. Section 10 summarizes and 

recommends changes in the data collection and analysis 

procedures associated with the OD1 operation. 

Seven appendices have been included, primarily 

illustrating characteristics of some information sources and 

analytic methods appropriate to treating data from such 

sources. 



SECTION 2  

C U R R E N T  DATA INPUTS 

S o u r c e s  

D a t a  i n p u t s  t o  t h e  O f f i c e  o f  D e f e c t s  I n v e s t i g a t i o n  come 

f rom a  v a r i e t y  o f  s o u r c e s .  T h o s e  i n p u t s  which  a r e  

c o m p u t e r i z e d  a r e  p r o c e s s e d  i n t o  s e v e r a l  f i l e s  u s i n g  t h e  

Model 204 D a t a  B a s e  Management s y s t e m .  The p r e s e n t  c o m p u t e r  

f i l e s  a r e  d e s c r i b e d  i n  a  r e p o r t  by Kappa S y s t e m s ,  I n c . ,  

e n t i t l e d  "The O D 1  D a t a  I n f o r m a t i o n  System--Systems 

O v e r v i e w , "  and o n l y  a  b r i e f  summary o f  t h a t  m a t e r i a l  w i l l  b e  

p r e s e n t e d  h e r e .  

D a t a  a r e  a c q u i r e d  f rom a s  many a s  4 1  named s o u r c e s ,  and 

t h e s e  s o u r c e s  a r e  shown i n  T a b l e  1. The c o u n t s  i n d i c a t e  t h e  

number o f  e n t r i e s  i n  t h e  p r e s e n t  c o m p l a i n t  l e t t e r  f i l e ,  

which  is t h e  p r i n c i p a l  r e p o s i t o r y  f o r  i n p u t  d a t a .  

F i l e s  

The c o m p l a i n t  l e t t e r  f i l e  c o n t a i n s  i n f o r m a t i o n  f rom (1) 

l e t t e r s ,  o f  which  t h e r e  a r e  a b o u t  1 0 0 0  p e r  month c o d e d ,  ( 2 )  

H o t l i n e  c a r d  r e t u r n s ,  a t '  a b o u t  500 p e r  month ,  and ( 3 )  p a r t s  

r e t u r n s ,  o f  which  t h e r e  a r e  70-100 p e r  month. A l l  o f  t h e s e  

f r e q u e n c i e s  a r e  e s t i m a t e s  f rom r e c e n t  m o n t h s ,  and i n  g e n e r a l  

t h e s e  a r e  h i g h e r  now t h a n  t h e y  w e r e  s e v e r a l  y e a r s  ago.  The 

H o t l i n e  was expanded  a b o u t  two y e a r s  a g o  t o  c o v e r  t h e  48 

c o n t i g u o u s  s t a t e s ,  and  h a d  b e e n  o p e r a t e d  i n  o n l y  a  few 

e a s t e r n  s t a t e s  p r i o r  t o  t h a t  time. The P a r t s  R e t u r n  Program 

is o n l y  a  few y e a r s  o l d .  L e t t e r s  and H o t l i n e  c a l l s  h a v e  

i n c r e a s e d  o v e r  t h e  p a s t  y e a r  w i t h  i n c r e a s e d  p u b l i c  a w a r e n e s s  

of  t h e  program--most  l i k e l y  b e c a u s e  o f  news a n n o u n c e m e n t s  o f  

s u s p e c t e d  d e f e c t s  a l o n g  w i t h  a n  "800"  t e l e p h o n e  number. The 

number o f  " r e c o r d s "  i n  t h e  p r e s e n t  c o m p l a i n t  l e t t e r  f i l e  i s  

e s t i m a t e d  a t  a b o u t  5 0 0 , 0 0 0 ,  b u t  a  " r e c o r d "  i s  a  s i n g l e  

80-column I B M  c a r d  o r  t h e  e q u i v a l e n t ,  and t h e  t o t a l  number 

o f  i t e m s  ( d e f e c t s )  i n  t h e  f i l e  is s m a l l e r  t h a n  t h a t  by 



p e r h a p s  a  f a c t o r  o f  f o u r  o r  f i v e .  

A s e c o n d  f i l e  e n c o d e s  i n f o r m a t i o n  f r o m  m a n u f a c t u r e r s '  

t e c h n i c a l  s e r v i c e  b u l l e t i n s .  About  3 0 0  b u l l e t i n s  p e r  month 

a r e  r e c e i v e d ,  many o f  which c o n t a i n  more  t h a n  o n e  s a f e t y  

i t e m  o f  i n t e r e s t ,  and  t h i s  f i l e  c u r r e n t l y  c o n t a i n s  a b o u t  

1 0 , 0 0 0  " r e c o r d s w - - e v i d e n t l y  w i t h  t h e  same d e f i n i t i o n  o f  

r e c o r d .  

The t h i r d  c u r r e n t l y  a c t i v e  f i l e  is a  r e c o r d  o f  d e f e c t  

r e p o r t s ,  c o n s i s t i n g  o f  a n  i n i t i a l  r e p o r t  o f  a  r e c a l l  

c a m p a i g n  ( f r o m  t h e  m a n u f a c t u r e r )  and q u a r t e r l y  p r o g r e s s  

r e p o r t s  ( f o r  s i x  q u a r t e r s )  o f  t h e  number o f  v e h i c l e s  

s e r v i c e d  a n d / o r  r e p a i r e d .  

A f o u r t h  f i l e  is p l a n n e d  t o  c o n t a i n  r e c o r d s  o f  

e n g i n e e r i n g  a n a l y s i s  and i n v e s t i g a t i o n s ,  and  t h e  i n p u t s  t o  

t h i s  would come m a i n l y  f rom t h e  O D 1  s t a f f .  

The m a j o r i t y  o f  t h e  c o m p l a i n t  l e t t e r  f i l e  i n p u t s  s t e m  

f rom l e t t e r s  a d d r e s s e d  d i r e c t l y  t o  NHTSA ( o r  f o r w a r d e d  t o  

NHTSA t h r o u g h  o n e  o f  t h e  N a d e r  a f f i l i a t e s ) ,  f rom t h e  

H o t l i n e ,  and f rom t h e  P a r t s  R e t u r n  Program.  S p e c i a l  

s u r v e y s ,  s u c h  a s  a  1975 s u r v e y  o f  s c h o o l  b u s e s ,  a r e  c a p a b l e  

o f  b r i n g i n g  i n  a  s i g n i f i c a n t  amount o f  i n f o r m a t i o n  q u i c k l y ,  

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

and r e t u r n e d  p a r t s .  S e v e r a l  o f  t h e  s o u r c e s  a r e  l i s t e d  w i t h  

z e r o  f r e q u e n c y  i n  t h e  c o m p u t e r  f i l e .  I n  p a r t i c u l a r ,  t h e  

c o d e s  PD, PF, a n d  PS h a v e  o n l y  r e c e n t l y  b e e n  a s s i g n e d ,  and 

t h e  f i l e  a s  o f  t h e  d a t e  i t  was s e a r c h e d  d i d  n o t  h a v e  a n y  

e n t r i e s  f o r  t h e s e .  

D a t a  C o d i n g ,  S t o r a g e  and R e t r i e v a l  - - 
D a t a  s t o r e d  i n  t h e  Model 204 c o m p u t e r  s y s t e m  may b e  

a c c e s s e d  d i r e c t l y  by  O D 1  p e r s o n n e l ,  and t h e  d e t a i l e d  c o d i n g  

o f  makes ,  m o d e l s ,  c o m p o n e n t s ,  s o u r c e s ,  f a i l u r e  modes ,  e t c . ,  

a l l o w s  t h e s e  u s e r s  t o  s e l e c t  c a s e s  o f  i n t e r e s t  and p r i n t  o u t  

t h e  c a s e  m a t e r i a l .  Review o f  t h e  incoming  l e t t e r s  a t  O D 1  



permits routing of safety-related material for computer 

input. Defects are categorized into four groups coded A, B, 

C, and D, in decreasing order of criticality. The "An 

defects are those that could occur suddenly and without 

warning while the vehicle is in motion. "Bn designates 

those defects which may occur suddenly, but with some 

warning. The " C R  and "D" categories represent wear-related 

and non-safety-related defects, respectively, the latter 

ordinarily being referred to the manufacturer for 

information or action. 

Coding of both vehicles and components is accomplished 

in an hierarchical system which allows good detail--the 

master cylinder cover, for example, being a subdivision of 

master cylinder, which is a subset of the hydraulic brake 

system, which is a subset of service brakes. As will be 

noted in Section 9 of this report, this level of detail is a 

challenge for most statistical analyses, but is certainly 

necessary in identifying the precise nature of a problem. 

Other Users 

As with other data sets maintained by the NHTSA, the 

general public may be considered a user of the OD1 

information bank. Computer printouts of the OD1 files are 

prepared each quarter, and maintained in the NHTSA library 

where they are used by industry representatives, attorneys, 

and the general public in connection with their own 

interests. The computer interrogation system currently in 

use is straightforward, and is evidently easily used by 

persons who refer to it often. But the written record is 

evidently more convenient for the general public. 

Expected New - Inputs 
The information sources for the OD1 files have 

increased continuously since the beginning of the program. 

As evidenced by the data in Table 1 the bulk of the present 



i n f o r m a t i o n  comes f rom consumer  l e t t e r s ,  t h e  H o t l i n e ,  and 

t h e  P a r t s  R e t u r n  Program.  

t o  b r i n g  new c a r  d e a l e r s  

A s t u d y  is  c u r r e n t l y  

i n t o  t h e  p a r t s  r e t u r n ,  

i n  p r o g r e s s  

t h u s  

e n h a n c i n g  t h e  a b i l i t y  t o  i d e n t i f y  d e f e c t s  i n  newer v e h i c l e s  

( m o s t  o f  t h e  p a r t i c i p a n t s  i n  t h e  p r e s e n t  P a r t s  R e t u r n  

Program t e n d  t o  s e r v i c e  o l d e r  o r  a t  l e a s t  o u t - o f - w a r r a n t y  
v e h i c l e s ) .  The s c h o o l  b u s  s u r v e y  was c o n d u c t e d  j u s t  o n c e .  

I t  p r o v i d e d  a  s u b s t a n t i a l  amount o f  i n f o r m a t i o n  a b o u t  t h i s  
d 

s e g m e n t  o f  t h e  p o p u l a t i o n ,  and i t  m i g h t  b e  e x p e c t e d  t h a t  

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

p o p u l a t i o n  m i g h t  r e c e i v e  s i m i l a r  t r e a t m e n t .  

Bu t  a s s u m i n g  t h a t  s e r i o u s  s a f e t y  d e f e c t s  a r e  r e l a t i v e l y  

r a r e ,  t h e  b e s t  r e s o u r c e  w i l l  c o n t i n u e  t o  be  t h a t  w i t h  t h e  

w i d e s t  c o v e r a g e .  S e r i o u s  p r o b l e m s  s h o u l d  c o n t i n u e  t o  

g e n e r a t e  l e t t e r s ,  and  w i d e s p r e a d  knowledge o f  who t o  write 

t o  ( o r  how t o  c a l l  t h e  H o t l i n e )  s h o u l d  improve t h i s  g e n e r a l  

c a p a b i l i t y .  

I n  t h e  p r e s e n t  s t u d y  o t h e r  new d a t a  s o u r c e s  h a v e  been  

c o n s i d e r e d ,  and t h e y  w i l l  b e  t r e a t e d  i n  more d e t a i l  i n  

S e c t i o n s  4 t h r o u g h  8 .  



T a b l e  1 

O D 1  S o u r c e s  o f  I n f o r m a t i o n  1 

and  F i l e  F r e q u e n c y  C o u n t s  

Code I Name 1 Count  
----------------------------------------+------- 

I 
A u t o  C l u b  o f  S o u t h e r n  C a l i f o r n i a  I 27 
A u t o  C l u b  o f  M i s s o u r i  I 2 
A ~ ~ t o m o t i v e  News I 1 
Auto  Owners  A c t i o n  C o u n c i l  I 7 
A m e r i c a n  T r u c k i n g / T r a n s p o r t  Assn.  I 0 
A m e r i c a n  Auto  A s s o c i a t i o n - - O t h e r  I 4  
N a t i o n a l  Bet te r  B u s i n e s s  B u r e a u  I 0 
B u r e a u  o f  A u t o  R e p a i r s ,  Dep t .  o f  CA.  1 138  
S c h o o l  Bus S u r v e y  1 423 
Consumer G r o u p  I 59 
Consumer L e t t e r  1 1 2 0 9 8  
Consumer P r o d u c t  I n f o r m a t i o n  C e n t e r  1 322 
C o n g r e s s i o n a l  R e f e r r a l  1 657 
E x e c u t i v e  C o r r e s p o n d e n c e  1 4831  
C a n a d i a n  D e p a r t m e n t  o f  T r a n s p o r t  I 2 1  
Equ ipment  M a n u f a c t u r e r s  1 1 
V e h i c l e  Equ ipment  o r  T i r e  Manuf. I 0  
F e d e r a l  T r a d e  Commiss ion 1 1 9 2  
Government  Agency 1 272 
H o t l i n e  1 6 6 8 1  
I n s u r a n c e  Company I 1 7  
I n s u r a n c e  I n s t i t u t e  f o r  Highway S a f e t y  I 43  
I n d i a n a  U n i v e r s i t y  I 29 
B u r e a u  o f  Motor  C a r r i e r  s a f e t y  I 1 
M u l t i  D i s c i p l i n a r y  Acc. I n v e s t .  I 22 
M a n u f a c t u r e r  1 582  
Nader  G r o u p  1 5737 
News Media I 79  
Spec .  Asst. t o  P r e s i d e n t  f o r  C.A.  1 253  
D e a l e r s  I 0 
F l e e t s  I 0  
P a r t s  R e t u r n  Program 1 3053  
S u p p l i e r s  1 0 
NHTSA R e s e a r c h  I n s t i t u t e  I 1 7  
NHTSA R e g i o n a l  O f f i c e  I 617  
S t a t e  A t t y  Gen. O f f i c e  o f  Cons .  P r o t .  I 2 1  
Highway S a f e t y  S t a t e  O f f i c e  1 230 
S u r v e y s  I 0 
N a t i o n a l  Highway S a f e t y  Board  1 1 2  
T r a f f i c  S a f e t y  R e s e a r c h  Corp.  I 5 
V e h i c l e  M a n u f a c t u r e r  1 1 

1 The c o m p u t e r  l i s t i n g  f r o m  which  t h i s  was p r e p a r e d  
n o t e s  t h a t  t h e r e  a r e  a n  a d d i t i o n a l  29 ,529  e n t r i e s  f o r  
which  t h i s  f i e l d  ( S o u r c e )  was n o t  coded .  





SECTION 3 

MODELS AND PRIORITIES 

We i n t r o d u c e  t h e  c o n c e p t  o f  a  model  a t  t h i s  p o i n t  i n  

t h e  d i s c u s s i o n  f o r  two r e a s o n s :  (1) To f o r m u l a t e  a n  

o v e r v i e w  o f  t h e  p r o b l e m  o f  v e h i c l e  d e f e c t s  s o  t h a t  a  common 

b a s i s  o f  c o m m u n i c a t i o n  is e s t a b l i s h e d ,  and ( 2 )  To t a k e  t h e  

f i r s t  s t e p s  i n  t h e  d e v e l o p m e n t  o f  a  d e c i s i o n - m a k i n g  a i d  i n  

t h e  c o n d u c t  o f  O D I 1 s  day- to -day  b u s i n e s s .  T h i s  model  s h o u l d  

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

t h e  o f f i c e ,  n o r  w i l l  a n y  model  b e  a b l e  t o  r e p l a c e  t h e  

c o n s i d e r e d  judgment  o f  t h e  O D 1  s t a f f  i n  i t s  d e c i s i o n - m a k i n g  

c a p a c i t y .  

When a  p r o d u c t  is s o l d  t o  t h e  p u b l i c  h a v i n g  t h e  

p o t e n t i a l  f o r  some f a i l u r e  which  may c a u s e  i n j u r y  o r  

p r o p e r t y  damage,  t h e  t o t a l  damage r e s u l t i n g  w i l l  d e p e n d  on 

(1) . t h e  number o f  p r o d u c t s  i n  s e r v i c e ,  ( 2 )  t h e  p r o b a b i l i t y  

o f  f a i l u r e  ( s a y ,  p e r  u n i t  t i m e ) ,  ( 3 )  t h e  damage p r o d u c e d  by 

e a c h  f a i l u r e ,  m e a s u r e d ,  f o r  e x a m p l e ,  i n  d o l l a r s  o f  l o s s ,  and 

( 4 )  t h e  l e n g t h  o f  time t h e  d e f e c t i v e  p r o d u c t  i s  i n  s e r v i c e .  

T h e s e  f o u r  f a c t o r s  c o u l d  c o n s t i t u t e  a  s i m p l i s t i c  mode l ,  

e x p r e s s e d  a s :  
't' 

where  T  = t o t a l  t r o u b l e  ( o r  d o l l a r  l o s s )  t o  t h e  p u b l i c  

'f = l e n g t h  o f  time t h e  d e f e c t i v e  p r o d u c t  is 
a v a i l a b l e  

P ( f )  = t h e  p r o b a b i l i t y  o f  f a i l u r e  ( a n d  l o s s )  

$ = a c t u a l  l o s s  p e r  f a i l u r e  

From t h i s  s i m p l e  model  i t  is c l e a r  t h a t  t h e r e  is  a  

u s e f u l  p a y o f f  i n  b u i l d i n g  p r o d u c t s  which  h a v e  a  low 

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

number a r e  n o t  much o f  a  p r o b l e m ,  and t h a t  t h o s e  w i t h  a  h i g h  

c o s t  p e r  f a i l u r e  a r e  l i k e l y  t o  b e  a  p rob lem.  Bu t  t h e s e  

f a c t o r s  a r e  n o t  r e a l l y  u n d e r  c o n t r o l  o n c e  t h e  p r o d u c t  is i n  



s e r v i c e ,  and o n l y t r e m a i n s .  T h i s  is  t h e  time o v e r  which  

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

by a  r e c a l l  c a m p a i g n ,  and  t h a t  may be  more  e f f e c t i v e  w i t h  

e a r l y  n o t i c e  o f  t h e  p r o b l e m .  I n  s h o r t ,  t h e r e  is  a  p a y o f f  i n  

r e d u c t i o n  o f  "T" which  is r o u g h l y  i n v e r s e l y  p r o p o r t i o n a l  t o  

t h e  t i m e  i t  t a k e s  t o  d i s c o v e r  t h a t  a  p r o b l e m  e x i s t s .  And 

t h i s  is t h e  w h o l e  b a s i s  f o r  h a v i n g  a  d e f e c t  d e t e c t i o n  s y s t e m  

w i t h i n  t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n .  

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

s o u r c e s  ( a n d  t h e  m e t h o d s  f o r  g e t t i n g  i n f o r m a t i o n  f rom t h o s e  

s o u r c e s )  w h i c h  w i l l  i d e n t i f y  more  r a p i d l y  t h o s e  p r o b l e m s  

which h a v e  a  h i g h  " T r o u b l e "  i n d e x - - t h o s e  which  a  h i g h  c o s t  

p e r  f a i l u r e ,  t h o s e  w i t h  a  l a r g e  number o f  f a i l u r e s ,  o r  t h o s e  

w i t h  a  l a r g e  number o f  u n i t s  i n  s e r v i c e  e v e n  t h o u g h  t h e  p e r  

c a s e  c o s t  t h e  p r o b a b i l i t y  o f  f a i l u r e  a r e  s m a l l .  

I n v e n t o r y  Model D e s c r i p t i o n  

An e x t e n s i o n  o f  t h i s  s i m p l e  model  c o u l d  b e  used  by OD1 

t o  a s s e s s  t h e  v a l u e  o f  p o t e n t i a l  r e c a l l  c a m p a i g n s .  The 

number o f  v e h i c l e s  i n  t h e  p o p u l a t i o n  a c t u a l l y  v a r i e s  w i t h  

time, and would be  b e t t e r  r e p r e s e n t e d  by a n  i n t e g r a l  o f  t h e  

p r o d u c t i o n  r a t e .  F a i l u r e s  may be r e p r e s e n t e d  m a t h e m a t i c a l l y  

i n  s e v e r a l  ways ,  b u t  i t  is l i k e l y  t h a t  some c o m p o n e n t s  would 

e x h i b i t  a  P o i s s o n  f a i l u r e  r a t e  f r o m  t h e  time t h e y  l e f t  t h e  

f a c t o r y ,  w h e r e a s  o t h e r s  m i g h t  h a v e  a  l a g  time b e f o r e  a n y  

f a i l u r e s  o c c u r r e d .  A c o m p l e t e  model  s h o u l d  p e r m i t  e i t h e r  o f  

t h e s e .  

The d e s i g n  o f  s u c h  a  s y s t e m  is  f a r  beyond t h e  s c o p e  o f  

t h e  p r e s e n t  c o n t r a c t ,  b u t  some o f  t h e  groundwork f o r  t h e  

d e s i g n  h a s  b e e n  d o n e  t o  d e m o n s t r a t e  t h e  f e a s i b i l i t y  o f  t h e  

t e c h n i q u e .  Append ix  F o f  t h i s  r e p o r t  c o n t a i n s  t h e  

d e v e l o p m e n t  o f  a  m a t h e m a t i c a l  model  f o r  t h e  p r e d i c t i o n  o f  

t h e  number o f  d e f e c t s  o f  a n y  p a r t i c u l a r  t y p e  which would b e  

p r e s e n t  i n  t h e  n a t i o n a l  v e h i c l e  p o p u l a t i o n  f o r  t h e  t i m e  

p e r i o d  d e s i r e d .  The i n f o r m a t i o n  r e q u i r e d  by t h e  model  



consists of the production and scrap rates of the vehicles, 

the failure distributions for defective components, and the 

time period involved, and the output of this portion of the 

decision system will be the numbers of defective vehicles. 

This, then, can be combined with estimates having to do with 

the rate at which defective components fail, the rate at 

which failures result in accidents, and the cost 

distribution of the accidents, to produce the total cost 

that we may expect from the defect over the life of the 

particular model vehicle. 

The institution of a recall campaign will alter the 

defect population, depending on the completeness of the 

coverage and the compliance of the owners. The altered 

population can then be used to measure the cost of the 

defect as a result of such a campaign, and the difference 

between this and the first cost computed represents the 

savings created by the recall. The savings can then be 

balanced against the cost of the recall. 

This model will be referred to in Section 9 of this 

report dealing with analysis, as its use for OD1 is of a 

general nature. The use in the analysis context would be in 

connection with the development of exposure information. In 

the present section the model is intended to provide an 

estimate of the number of defective components on the road 

for any desired time period in the future, and thus 

furnishes the basis for an estimate of cost savings 

resulting from the reduction of defects and accidents 

occasioned by a recall campaign. In Section 9 the use of 

the model will be to estimate the vehicle population for 

various make and model-year combinations, for comparison 

with the defect files containing the same detail. 





SECTION 4 

THE FATAL ACCIDENT REPORTING SYSTEM AS A SOURCE 

One potential source of defect information which has 

seen little use to date within the Office of Defects 

Investigation is the data contained in the files of the 

Fatal Accident Reporting System(FARS). In order to get a 

better look at this source, the 1 9 7 6  and 1 9 7 7  FARS digital 

files have been analyzed--producing several two-way 

tabulations of information, and listing out specific defect 

cases by type, state, vehicle make and model, etc. For each 

vehicle coded into the FARS file, two "defectI1 entries may 

be made--noting what is supposed to be a contributing factor 

to the accident, such as a brake fault, a lighting defect, 

etc. In addition, the FARS file identifies vehicles which 

have sustained fire damage, and this identification is of 

potential interest to ODI. 

In addition to the tabulations, visits were made to the 

FARS coding offices in Michigan and Ohio to read the 

original documentation for cases in which defects were 

alleged. This was done to determine whether such notations 

were correct, whether there was more detailed and useful 

information available, and to ascertain the range of 

practices of defect reporting in the two states. 

Findings 

A further description of the FARS data is given in 

Section 9  of this report in connection with a discussion of 

analytic methods. Detailed tabulations of the results of 

visits with FARS coders in the states are given in 

Appendices A through C. Selected and summary data are given 

in this section of the report. 

Table 2 shows the proportion of vehicle defect cases 

for vehicles in fatal accidents in 1 9 7 6  in several states, 

and indicates the broad range of this factor. One is 

quickly led to the conclusion that there are either 



differences in reporting practice, or differences in 

interpretation of the coding rules; it seems rather unlikely 

that actual defect rates would vary so widely across states. 

Table 2 

Defective Vehicles in Fatal Accidents 
Selected States 

State I No Defect I Defect I Unknown I Total 
-----------+------------+-----------+-----------+----------- 

I I I I 
Alabama . . I  867 (72.5%) 1 70 (5.9%) I259 (21.7%) 11196 (100%) 

I I I 1 
Connecticut1 438 (85.9%) 1 66 (12.9%) 1 6 (1.2%) 1 510 (100%) 

I I I I 
Delaware . 1 130 (87.2%) 1 19 (12.8%) 1 0 (0%) 1 149 (100%) 

I I 1 I 
Iowa . . .I 447 (46.9%) I 36 (3.8%) i471 (49.4%) i 954 (100%) 

I 1 I I 
Michigan . 12517 (98.7%) 1 32 (1.3%) I 2 (0.1%) 12551 (100%) 

I I I 1 
Ohio . . . I1839 (76.4%) 1238 (9.9%) 1331 (13.7%) 12408 (100%) 

I I I I 
Utah . . . I  14 (4.5%) 1 14 (4.5%) I280 (90,0%) 1 308 (100%) 

I I I I 
Wyoming . . 1 245 (88.8%) 1 27 (9.8%) 1 4 (1.4%) 1 276 (100%) ............................................................ 

The distribution of reported defects in the 1976 Fatal 

Accident reporting System is shown in Table 3. Note that 

tires and brakes predominate, but that with the large number 

of vehicles in the whole file (on the order of 50,000) there 

is a substantial number of other defect types. Errors in 

recording defects (and vehicle makes/models) are 

unfortunately not uncommon; examples of such errors are 

reported in the tables in appendices A, B, and C. One 

interesting interpretation in recording is the use of 

"steering" defect to record stuck throttle linkages-- 

evidently because this category was not initially planned 

for. It would be appropriate for the OD1 staff to review 

the FARS coding conventions to insure that the items of 





W h i l e  t h e  d e f e c t  c o d e d  i n  FARS is l i s t e d  ( b y  t h e  FARS c o d i n g  

r u l e s )  a s  a  c o n t r i b u t i n g  f a c t o r ,  i t  is o f t e n  c l e a r l y  n o t  a  

c a u s e  o f  t h e  c r a s h  o r  t h e  f a t a l i t y .  

The  O h i o  r e p o r t i n g  fo rm ( O H - 1 )  i n s t r u c t s  t h e  p o l i c e  

i n v e s t i g a t o r s  t o  l i s t  s e p a r a t e l y  ( b y  c h e c k i n g  a  s p e c i f i c  

box)  t h e  c a u s e  o f  t h e  c r a s h .  T i r e s  o r  b r a k e s  may b e  c i t e d  

a s  d e f e c t s ,  b u t  c a u s e s  s u c h  a s  " d r o v e  l e f t  o f  c e n t e r , "  D U I L ,  

r e c k l e s s n e s s ,  o r  s p e e d i n g ,  may a l s o  b e  r e p o r t e d .  When t h e  

d a t a  a r e  e n t e r e d  i n t o  t h e  FARS s y s t e m ,  t h e  c o d e r s  i n t e r p r e t  

t h e  d e f e c t  n o t a t i o n s  b r o a d l y ,  and  h a v e  more  t h a n  o n c e  l i s t e d  

b a l d  t i r e s  on  a  s t a t i o n a r y  v e h i c l e  a s  " c o n t r i b u t i n g  

f a c t o r s .  l1 

S i x t y - f o u r  1 9 7 6  f a t a l  c r a s h e s  i n  M i c h i g a n  l i s t e d  a  

v e h i c l e  d e f e c t  a n d / o r  a  f i r e .  T h i r t y - t w o  ( h a l f  o f  t h e  6 4 )  

were f i r e  r e l a t e d .  Append ix  A p r o v i d e s ,  c a s e  by c a s e ,  a  

b r i e f  d e s c r i p t i o n  o f  M i c h i g a n ' s  d e f e c t - r e l a t e d  f a t a l  

c r a s h e s .  

I n  O h i o ,  w h e r e  t h e  h a r d  c o p y  o f  248  d e f e c t  a n d / o r  f i r e  

r e l a t e d  c r a s h e s  was s c r u t i n i z e d ,  47 ( 1 9 % )  w e r e  f i r e  r e l a t e d .  

T h i s  seems  t o  b e  m a i n l y  d u e  t o  t h e  f a c t  t h a t  " t i r e s n  a s  a  

d e f e c t i v e  i t e m  a r e  c i t e d  i n  1 7 7  c r a s h e s  i n  Ohio  v s .  o n l y  1 2  

i n  Michigan--and t h e s e  s t a t e s  a r e  r o u g h l y  t h e  same s i z e .  I f  

a l l  o f  t h e  t i r e - i n v o l v e d  c r a s h e s  w e r e  e l i m i n a t e d  i n  b o t h  

s t a t e s ,  t h e  d a t a  f rom t h e  two s t a t e s  l o o k  much more s i m i l a r ,  

a s  shown i n  T a b l e  4. 

I t  may w e l l  b e  t h a t  b e c a u s e  t h e  O h i o  r e p o r t i n g  form 

a l l o w s  a n  o f f i c e r  t o  c l a s s i f y  a  d e f e c t  o b s e r v a t i o n  i n  

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

o b s e r v e  t h a t  a  v e h i c l e  h a s  p o o r  t i r e  t r e a d ,  low p r e s s u r e ,  o r  

a  m i x t u r e  o f  t i r e  t y p e s .  I n  M i c h i g a n ,  t h e  e q u i v a l e n t  

r e p o r t i n g  fo rm ( t h e  M i c h i g a n  UD-10) d o e s  n o t  p r o v i d e  t h i s  

same e n c o u r a g e m e n t  f o r  r e p o r t i n g ,  and o f f i c e r s  a r e  e v i d e n t l y  

much l e s s  l i k e l y  t o  n o t e  t i r e  c o n d i t i o n  u n l e s s  t h e y  f e e l  

t h a t  t h e  t i r e s  p l a y e d '  a  s i g n i f i c a n t  r o l e  i n  t h e  c o l l i s i o n .  



T a b l e  4 

F i r e s  and D e f e c t s  i n  O h i o  and M i c h i g a n  
F a t a l  C r a s h e s  

S t a t e  I Number o f  I T o t a l  D e f e c t  I P e r c e n t  
I F i r e  C r a s h e s  I and  F i r e  C r a s h e s  I F i r e  C r a s h e s  

----------+--------------+------------------+-------------- 
1 I I 

Ohio . . I 47 I 7 1  I 6 6  
I I I 

M i c h i g a n  I 3 2  1 52 I 6 2  

F a t a l  c r a s h e s  i n v o l v i n g  f i r e s  i n  M i c h i g a n  and Ohio  f o r  

t h e  y e a r  1 9 7 6  numbered 79.  T h e s e  79  c r a s h e s  i n v o l v e d  8 7  

v e h i c l e s ,  and a  t a b u l a t i o n  o f  t h e s e  v e h i c l e s  may b e  f o u n d  i n  

A p p e n d i c e s  A and  C .  W h i l e  t h e  FARS c o d i n g  p r o c e d u r e s  

e l i m i n a t e  t h e  c o d i n g  o f  empty  p a r k e d  v e h i c l e s ,  i n  s e v e r a l  

i n s t a n c e s  i t  was s u c h  a  v e h i c l e  which  b u r s t  i n t o  f l a m e s  upon 

i m p a c t ,  c a u s i n g  t h e  f i r e  i n  t h e  c r a s h .  T h e s e  v e h i c l e s  h a v e  

b e e n  i n c l u d e d  i n  t h i s  t a b u l a t i o n .  

What c o u l d  b e  d o n e  w i t h  t h e  f a t a l  d a t a  ------ - 
C l o s e  r e a d i n g  o f  t h e  o r i g i n a l  c a s e  m a t e r i a l s  p r o v i d e s  

i n f o r m a t i o n  a b o u t  c e r t a i n  d e f e c t s  which  s h o u l d  b e  o f  

i n t e r e s t  t o  ODI--stuck t h r o t t l e s ,  f o r  example - -bu t ,  i t  seems  

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

w i l l  b e  o f  much v a l u e .  

The F a t a l  A c c i d e n t  R e p o r t i n g  S y s t e m  is  i n t e n d e d  t o  b e  a  

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

and t o  c o n t a i n  d e t a i l  n o t  a v a i l a b l e  i n  a n y  o t h e r  s e t  o f  

d a t a .  I n  o r d e r  t o  d e t e r m i n e  t h e  n a t i o n a l  f r e q u e n c y  o f  

r e l a t i v e l y  r a r e  e v e n t s ,  s u c h  a s  f i r e  i n  f a t a l  a c c i d e n t s ,  i t  

is n e c e s s a r y  t o  h a v e  s u c h  a  c o m p l e t e  r e c o r d .  A l s o ,  i n  o r d e r  

t o  g e t  a  s t a t i s t i c a l l y  m e a n i n g f u l  e s t i m a t e  of  t h e  i n c i d e n c e  

o f  c e r t a i n  t y p e s  o f  d e f e c t s  i n  f a t a l  c r a s h e s ,  t h e  same 

c e n s u s  is n e c e s s a r y .  I t  is  u n f o r t u n a t e  t h a t  t h e  p r e s e n t  

f i l e  h a s  s o  much v a r i a t i o n  i n  r e p o r t i n g  and  c o d i n g ,  b e c a u s e  



t h i s  limits i t s  u s e f u l n e s s  t o  O D I .  T i r e  and b r a k e  d a t a ,  

b o t h  b e c a u s e  t h e y  r e p r e s e n t  p r i m a r i l y  wear -ou t  p r o b l e m s ,  and 

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

n o t h i n g  t o  do w i t h  t h e  c a u s e  o f  t h e  c r a s h ,  seem t o  b e  o f  

l i t t l e  v a l u e .  O t h e r  c o m p o n e n t s  ( s t e e r i n g ,  power t r a i n ,  

e t c . , )  would seem t o  be  o f  mos t  v a l u e  i n  s u p p o r t i n g  o t h e r  

f i n d i n g s  o f  d e f e c t s .  

With  r e s p e c t  t o  f i r e  i n c i d e n c e ,  however ,  t h e  d a t a  a r e  

l i k e l y  t o  be more c o m p l e t e .  E r r o r s  i n  make and model  

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

t h a t  e v e n  t h e s e  e l e m e n t s  s h o u l d  be  improved b e f o r e  a n y  g r e a t  

d e p e n d e n c e  is p l a c e d  on  them. 

Two k i n d s  o f  c h a n g e s  a r e  recommended: f i r s t ,  

m o d i f i c a t i o n  o f  t h e  FARS r e p o r t i n g  and c o d i n g ,  and s e c o n d ,  

t h e  d e v e l o p m e n t  o f  a n a l y s i s  me thods  f o r  O D 1  i n t e r p r e t a t i o n  

o f  t h e  FARS o u t p u t .  

What - s h o u l d  d o n e  - w i t h  - F  ARS - 
More d e t a i l e d  c o d e s  f o r  d e f e c t s  s h o u l d  b e  d e f i n e d ,  
w i t h  t h e  i n t e r e s t s  o f  O D 1  i n  mind. S t e e r i n g  f a u l t s  
s h o u l d  b e  s e p a r a t e d  f rom s t u c k  t h r o t t l e s ,  o f  c o u r s e ,  
b u t  i n  a d d i t i o n  t h e  c o d e r s  ( a n d  u l t i m a t e l y  t h e  
r e p o r t i n g  o f f i c e r s )  s h o u l d  b e  a s k e d  t o  make a  
judgment  a s  t o  w h e t h e r  a  f a u l t  r e s u l t e d  f rom wear  
and l a c k  o r  m a i n t e n a n c e ,  o r  f rom a  d e f e c t i v e  
component .  T h e s e  new c o d e s  s h o u l d  be  added  t o  t h e  
FARS d i g i t a l  f i l e , ,  and p e r i o d i c  o u t p u t s  f u r n i s h e d  
t o  O D I *  

2 .  C o n s i d e r a t i o n  s h o u l d  be  g i v e n  t o  a s k i n g  p o l i c e  
a g e n c i e s  t o  r e p o r t  s u s p e c t e d  component  d e f e c t s  i n  
f a t a l  a c c i d e n t s  d i r e c t l y  t o  O D I ,  p e r h a p s  by u s i n g  
t h e  H o t l i n e .  A l t e r n a t i v e l y ,  t h e  FARS c o d i n g  c l e r k s  
i n  t h e  s e v e r a l  s t a t e s  c o u l d  d o  t h i s  r e p o r t i n g .  T h i s  
would g e t  s u c h  d a t a  i n t o  t h e  O D 1  s y s t e m  many months  
b e f o r e  i t  would a r r i v e  v i a  t h e  normal  f i l e  b u i l d  and 
a n a l y s i s  p r o c e d u r e s .  

3. F i r e  r e p o r t s  i n  t h e  FARS d a t a  a r e  r e c o r d e d  i n  
d i g i t a l  c o d e s  w i t h o u t  much d e t a i l .  I t  is . g e n e r a l l y  
n o t  p o s s i b l e  t o  s e p a r a t e  e n g i n e  f i r e s  f rom f u e l  t a n k  
( o r  e v e n  p a s s e n g e r  c o m p a r t m e n t )  f i r e s .  F u r t h e r ,  
t h e r e  a r e  o c c a s i o n s  i n  which t h e  v e h i c l e  which 
b u r n e d  ( o r  c a u s e d  t h e  f i r e )  is n o t  e v e n  r e p o r t e d - - a s  



when a  p a r k e d  c a r  b u r s t s  i n t o  f l a m e  when i t  h a s  b e e n  
i m p a c t e d  f rom t h e  r e a r .  More d e t a i l  a b o u t  f i r e s  
would h e l p  O D 1  a s s i g n  p r o p e r  c o d e s  i n  p l a c i n g  s u c h  
c a s e s  i n t o  i ts  d e f e c t  f i l e s .  

What s h o u l d  be  d o n e  to e n h a n c e  a n a l y s i s  c a p a b i l i t y  

T h i s  s u b j e c t  is t r e a t e d  i n  more d e t a i l  i n  S e c t i o n  9, 

b u t  a  r e v i e w  o f  t h e  p r e s e n t  FARS d a t a  s u g g e s t s  t h a t  t h e r e  

may be  many c a s e s  which  would e i t h e r  ( 1 ) i d e n t i f y  new d e f e c t  

p r o b l e m s  o r  ( 2 )  s u p p o r t  e n f o r c e m e n t  a c t i o n s  o f  a l r e a d y  

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

c o p i e s  o f  c a s e s  i d e n t i f i e d  by t h e  d i g i t a l  f i l e  a s  " o f  

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

a c c o m p l i s h e d  by e i t h e r  O D 1  o r  o t h e r  NHTSA p e r s o n n e l  on a  

r o u t i n e  b a s i s .  W h i l e  i t  is r e c o g n i z e d  t h a t  p o l i c e  o f f i c e r s  

a r e  o f t e n  n o t  i n  a  p o s i t i o n  t o  make a  c o m p l e t e  a n a l y s i s  o f  a  

v e h i c l e  w i t h  r e s p e c t  t o  a c c i d e n t - c a u s i n g  d e f e c t s ,  t h e y  o f t e n  

d o  j u s t  t h a t  i n  t h e  e v e n t  o f  f l a g r a n t  p r o b l e m s .  Such 

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

h a n d l e d  r o u t i n e l y - - t h e y  a r e  s i m p l y  n o t e d  a s  a  c h e c k e d  box on  

t h e  FARS fo rm and  c a r r y  no more i n f o r m a t i o n  t h a n  t h e  f i n d i n g  

o f  b a l d  t i r e s  on a  s t o p p e d  c a r .  Bu t  c a r e f u l  r e a d i n g  o f  t h e  

r e c o r d  by someone i n t e r e s t e d  i n  t h e  d e f e c t  p r o b l e m  would  

p r o v i d e  a more u s e f u l  i n p u t  t o  O D I .  F i n a l l y ,  t h e  FARS 

c o d e r s  i n t e r v i e w e d  i n  t h e  c o u r s e  o f  t h i s  s t u d y  a r e  d e d i c a t e d  

t o  t h e i r  work ,  and h a v e  more c a p a b i l i t y  t h a n  t h e y  a r e  

c u r r e n t l y  b e i n g  c a l l e d  upon t o  u s e .  O D 1  m i g h t  p r o f i t  f rom 

p r o v i d i n g  t h e  FARS c o d e r s  t h r o u g h o u t  t h e  c o u n t r y  w i t h  a  

c u r r e n t  l i s t i n g  o f  v e h i c l e s  ( V I N ' s )  s u b j e c t  t o  r e c a l l ,  

a s k i n g  them t o  c h e c k  a g a i n s t  t h i s  l i s t  when w o r k i n g  up  t h e i r  

r e p o r t s .  N o t a t i o n  o f  a  match  be tween  a n  a c c i d e n t  v e h i c l e  

and t h e  d e f e c t  l i s t  c o u l d  b e  n o t e d  on  t h e  r e p o r t ,  o r  

f o r w a r d e d  i m m e d i a t e l y  t o  O D 1  f o r  c o n s i d e r a t i o n .  





SECTION 5 

COURT RECORDS AS A SOURCE 

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

v e h i c l e  m a n u f a c t u r e r s  a r e  a  p o t e n t i a l  s o u r c e  o f  i n f o r m a t i o n  

t h a t  would s u p p o r t  two m a j o r  O D 1  i n v e s t i g a t o r y  f u n c t i o n s :  

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

s h o u l d  b e  i n v e s t i g a t e d ;  and  s e c o n d ,  s t r e n g t h e n i n g  e x i s t i n g  

i n v e s t i g a t i o n s  and r e c a l l  p r o c e e d i n g s  a g a i n s t  m a n u f a c t u r e r s .  

The p r i m a r y  s o u r c e s  o f  c o u r t  r e c o r d s  a r e  s t a t e  t r i a l -  

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

m a i n t a i n e d  i n  c o u r t  c l e r k s f  o f f i c e s  i n  c o u r t h o u s e s  which  i n  

t u r n  a r e  n o r m a l l y  l o c a t e d  i n  c o u n t y  s e a t s .  S t a t e  l a w s  and  

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

c l a i m s  t o  h a v e  b e e n  damaged w h i l e  u s i n g  t h e  p r o d u c t s  o f  a  

m a n u f a c t u r i n g  f i r m ,  t o  s u e  anywhere  t h a t  f i r m  d o e s  b u s i n e s s .  

I t  i s  n e c e s s a r y ,  however ,  t h a t  t h e  c o u r t  i n  w h i c h  t h e  

p l a i n t i f f  b r i n g s  h i s  s u i t  h a v e  some r e l a t i o n s h i p  t o  t h e  

p a r t i e s  i n v o l v e d ;  e i t h e r  t h e  p l a i n t i f f  mus t  r e s i d e  i n  t h e  

same c o u n t y  o r  d i s t r i c t  a s  t h e  c o u r t ,  o r  t h e  e v e n t s  t h a t  

b r o u g h t  a b o u t  t h e  s u i t  m u s t  h a v e  t a k e n  p l a c e  t h e r e .  I t  is 

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

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

S l i g h t  d i f f e r e n c e s  e x i s t  f rom s t a t e  t o  s t a t e  c o n c e r n i n g  

wha t  t h e  p l a i n t i f f  m u s t  p r o v e  i n  o r d e r  t o  p r e v a i l  i n  a  

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

two e l e m e n t s  m u s t  b e  e s t a b l i s h e d  i n  a n y  s u c h  s u i t :  f i r s t ,  

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

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

d e a t h ,  i n j u r y ,  p r o p e r t y  harm,  o r  o t h e r  damage t o  t h e  

p l a i n t i f f .  T h e s e  e l e m e n t s  a t  l e a s t  i n c o r p o r a t e  and l i k e l y  

g o  beyond t h o s e  n e e d e d  t o  e s t a b l i s h  a  b a s i s  f o r  o r d e r i n g  a 
m a n u f a c t u r e r  t o  r e c a l l  v e h i c l e s  on  a c c o u n t  o f  s a f e t y  r e l a t e d  

d e f e c t s .  

T h e r e  may b e  s e v e r a l  c o u r t  s y s t e m s  t h a t  t h e o r e t i c a l l y  



h a v e  j u r i s d i c t i o n  o v e r  a  v e h i c l e  d e f e c t  sui t ,  b u t  mos t  s u c h  

a c t i o n s  w i l l  l i k e l y  b e  b r o u g h t  i n  s t a t e  t r i a l  c o u r t s  t h a t  

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

HSRI E x p l o r a t o r y  S t u d y  -- o f  C o u r t  R e c o r d s  

HSRI s t a f f  c o n d u c t e d  a n  e x p l o r a t o r y  s t u d y  o f  t h e  r e c o r d s  

o f  o n e  s t a t e  t r i a l  c o u r t ,  t h e  Wayne C o u n t y  C i r c u i t  C o u r t .  

I n  M i c h i g a n ,  c i r c u i t  c o u r t s  may h e a r  a n y  c i ' v i l  m a t t e r  which  

h a s  some c o n n e c t i o n  w i t h  t h e  s t a t e  and i n  which  damage o f  

more t h a n  $ 1 0 , 0 0 0  i s  c l a i m e d  t o  h a v e  o c c u r r e d .  The Wayne 

Coun ty  C i r c u i t  c o u r t  is t h e  l a r g e s t  i n  M i c h i g a n ,  s e r v i n g  a  

p o p u l a t i o n  o f  a p p r o x i m a t e l y  t h r e e  m i l l i o n .  The c o u r t h o u s e s  

a r e  l o c a t e d  i n  D e t r o i t ,  where  a l l  c o u r t  r e c o r d s  f o r  t h a t  

c i r c u i t  a r e  m a i n t a i n e d .  

Wayne Coun ty  C i r c u i t  C o u r t  r e c o r d s  a r e  f i l e d  a c c o r d i n g  

t o  a  c o m p l i c a t e d  manual  s y s t e m  which g r o u p s  c a s e s  

a l p h a b e t i c a l l y  by t h e  names o f  t h e  p a r t i e s  and a l s o  by t h e  

c h r o n o l o g i c a l  o r d e r  i n  which  t h e y  were  f i l e d .  Each c a s e  is 

a s s i g n e d  a  d o c k e t  number,  f o l l o w e d  by a  t w o - l e t t e r  s u f f i x  

i n d i c a t i n g  i ts  g e n e r a l  s u b j e c t  m a t t e r .  The  s u f f i x  "NP" 

d e n o t e s  p r o d u c t s  l i a b i l i t y  c a s e s ,  and would i n c l u d e  c a s e s  i n  

which s a f e t y  r e l a t e d  d e f e c t s  a r e  a l l e g e d  t o  e x i s t  i n  

v e h i c l e s .  

F i n d i n a s  o f  t h e  HSRI E x D ~ o ~ ~ ~ o ~ v  S t u d v  

L i m i t a t i o n s  o f  time p r e v e n t e d  a n  a n a l y s i s  o f  s u i t s  

i n v o l v i n g  a l l e g e d l y  d e f e c t i v e  v e h i c l e s ,  b u t  a  s a m p l e  o f  

c a s e s  was examined t o  d e t e r m i n e  t h e  u t i l i t y  o f  c o u r t  f i l e s  

i n  OD1 i n v e s t i g a t i o n s .  The f o l l o w i n g  c r i t e r i a  w e r e  

e s t a b l i s h e d  f o r  s e l e c t i o n  o f  c a s e s :  f i r s t ,  t h e  c a s e  was 

f i l e d  w i t h i n  t w e l v e  months  p r e c e d i n g  t h e  r e c o r d s  s e a r c h ;  

s e c o n d ,  o n e  o f  t h e  f o u r  m a j o r  d o m e s t i c  a u t o  m a n u f a c t u r e r s  

was named a s  a  d e f e n d a n t ;  and  t h i r d ,  t h e  d o c k e t  number 

c a r r i e d  t h e  s u f f i x  NP. A t o t a l  o f  t h i r t y - s e v e n  c a s e s  

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



second case, nineteen files in all, were examined. It was 

found that three cases had been transferred to other 

circuits, and one involved an engine explosion not related 

to a motor vehicle. This left fifteen cases concerning 

which information was gathered. This information included: 

the docket number assigned to the case; the date the suit 

was filed; the names of the plaintiffs and the defendants; 

identifying information (make, model, VIN) concerning the 

vehicle; the date and place where the alleged defect took 

place; and a brief description of the defect and the damage 

it caused. This is summarized in Table 5. The chief source 

of such information in a court file is the complaint, a 

statement by the plaintiff of the damage he suffered and a 

description of the events that allegedly caused it to 

happen. Another key source of information consists of 

dispositions and answers to interrogations by parties and 

witnesses,taken in advance of trial in accordance with the 

court rules. These sources together provided information 

identifying the vehicle and the alleged defect in nearly all 

the cases studied. 

The findings derived from examining of the group of 

fifteen cases included the following: 

.Suits were brought anywhere from one month to three 
years (the maximum period permitted in Michigan) 
after the occurrence of the alleged damage. The 
average period between occurrence of damage and 
filing was found to be twenty months. 

.In two cases the involved vehicle was, at the time the 
suit was brought, of the current model year. 

.The majority of court files identified vehicles by 
make, model, model year, and VIN, and specified the 
components alleged to have been defective. 

The chief limitations of court files as a source of 

information for O D 1  were found to include the following: 

.The delay between occurrence of damage due to a defect 
and the start of a suit might reduce the utility of 
court files as a source of information concerning 



d e f e c t s  n o t  p r e v i o u s l y  i n v e s t i g a t e d  by O D I .  I t  i s  
p o s s i b l e  t h a t  some s u i t s  w e r e  b r o u g h t  by p l a i n t i f f s f  
a t t o r n e y s  a f t e r  t h e y  became a w a r e  t h a t  O D 1  had  t a k e n  
s t e p s  t o  o r d e r  t h e  r e c a l l  o f  v e h i c l e s  w i t h  s i m i l a r  
p r o b l e m s .  I t  is a l s o  p o s s i b l e  t h a t  t h o s e  e v e n t s  t h a t  
r e s u l t e d  i n  t h e  l a w s u i t  had  a l r e a d y  come t o  t h e  
a t t e n t i o n  o f  OD1 t h r o u g h  owner l e t t e r s ,  c a l l s  t o  t h e  
NHTSA ' l H o t l i n e , "  o r  p o l i c e  a c c i d e n t  r e p o r t s .  

.The f i l i n g  o f  a  l a w s u i t  by i t s e l f  d o e s  n o t  e s t a b l i s h  
t h e  e x i s t e n c e  o f  a  s a f e t y  r e l a t e d  d e f e c t .  The  o n l y  
s u b s t a n t i a l  r e s t r i c t i o n  bn b r i n g i n g  a  p r o d u c t s  

- 
l i a b i l i t y  s u i t  a g a i n s t  a  m a n u f a c t u r e r  i s  t h a . t  t h e  
p l a i n t i f f  and  h i s  a t t o r n e y  a c t  i n  "good f a i t h , "  t h a t  
is,  w i t h  a  r e a s o n a b l e  b e l i e f  t h a t  p l a i n t i f f  s u f f e r e d  
damage b e c a u s e  o f  a  s a f e t y  r e l a t e d  d e f e c t .  

.Most c i v i l  a c t i o n s  a r e  r e s o l v e d  t h r o u g h  s e t t l e m e n t  
r a t h e r  t h a n  a  v e r d i c t  by t h e  j u d g e  o r  j u r y .  
S e t t l e m e n t  a g r e e m e n t s  commonly c o n t a i n  p r o v i s i o n s  
d e n y i n g  l i a b i l i t y  on  t h e  p a r t  o f  t h e  d e f e n d a n t .  I n  
t h e  c a s e  o f  s u i t s  a g a i n s t  v e h i c l e  m a n u f a c t u r e r s ,  
t h e s e  a g r e e m e n t s  t h e r e f o r e  a r e  n o t  o f f i c i a l  
d e t e r m i n a t i o n s  t h a t  d e f e c t s  e x i s t ,  and would n o t  b e  
d e c i s i v e  o f  o t h e r  a c t i o n s  i n v o l v i n g  f a i l u r e s  o f  
s i m i l a r  componen t s .  a 

The c o s t s  o f  p e r i o d i c a l l y  s e a r c h i n g  c o u r t  f i l e s  would 

n o t  b e  p r o h i b i t i v e .  F i l e s  a r e  m a i n t a i n e d  a s  p u b l i c  r e c o r d s ,  

s o  a c c e s s  would n o t  p o s e  a  m a j o r  p rob lem.  The l a n g u a g e  o f  

mos t  c o m p l a i n t s  may b e  u n d e r s t o o d  by p e r s o n s  h a v i n g  o n l y  a  

m i n i m a l  u n d e r s t a n d i n g  o f  t h e  l e g a l  s y s t e m ,  s o  a n  e x p e n s i v e  

t r a i n i n g  p rogram would  n o t  b e  n e c e s s a r y .  Most p r o b l e m s  

e n c o u n t e r e d  i n  a  s e a r c h  would b e  m e c h a n i c a l  i n  n a t u r e ,  s u c h  

a s  u n d e r s t a n d i n g  t h e  f i l i n g  s y s t e m  u s e d  by a  p a r t i c u l a r  

c o u r t .  S i n c e  t h e  p u r p o s e  o f  t h i s  s e a r c h  i s  t o  i d e n t i f y  

r a t h e r  t h a n  m e a s u r e  a  p r o b l e m  t h e r e  is  l i t t l e  need  f o r  a  

random s a m p l e  o f  c a s e s .  F o r  economy, s e a r c h  e f f o r t s  may 

c o n c e n t r a t e  on  l a r g e  m e t r o p o l i t a n  j u d i c i a l  d i s t r i c t s ,  and  

c o u l d  b e  c o n d u c t e d  by p e r s o n s  b a s e d  i n  W a s h i n g t o n ,  i n  NHTSA 

r e g i o n a l  o f f i c e s ,  o r  b o t h .  A l a r g e  e x p e n d i t u r e  o f  time 

would n o t  b e  n e c e s s a r y ,  s i n c e  i n v e s t i g a t o r s  c o u l d  v i s i t  many 

c o u r t  s i t e s ,  e i t h e r  m o n t h l y  o r  q u a r t e r l y ,  o n  a  r o t a t i n g  

b a s i s .  

From t h e  number o f  c a s e s  found  i n  Wayne Coun ty  i t  is 



estimated that upwards of 2,000 suits per year alleging 

safety-related defects in vehicles are filed nationwide, and 

some three to four times that number are awaiting 

disposition. It should be emphasized that not all suits 

involving defective components will be found if search 

efforts are limited to cases in which a domestic auto 

manufacturer is named as a defendant. Defective components 

may be alleged in a number of other situations including: 

suits against foreign auto manufacturers; suits against 

manufacturers of trucks, buses, or components suits against 

dealers; and suits between individuals in which a 

manufacturer is later brought in as a third-party defendant. 

Depending on the availability of time and funds, some or all 

of these categories might be searched as well. 

Information similar to that found in Table 5 could 

easily be coded and stored in the Kappa System files. 

Several thousand case filings would be discovered per year, 

and appropriate sections of the OD1 computer forms could be 

coded and stored. Suits against vehicle manufacturers are 

somewhat similar to written and telephone complaints about 

defects, severity, and likelihood of the alleged defect 

which likely were made before many of these suits were 

brought. 

Other files of products liability cases, supplementing 

the proposed file, might be in existence. Commercial 

publishing houses serving the legal profession and 

organizations of trial lawyers might maintain such 

compilations. 

In spite of the limitations of court records, this data 

source may have some utility to the investigatory work of 

ODI. First of all, some defects alleged in complaints might 

be brought to the attention of OD1 for the first time. 

Second, the discovery of fatalities or serious personal 



injuries resulting from alleged defects may prompt OD1 to 

assign a higher priority to investigation of that defect or 

to reopen an investigation it had closed earlier. Third, 

testimony found in court files may inform OD1 of expert 

witnesses, methods of testing components, and theories 

supporting the dangerousness of those components. Fourth, 

the type and severity of damage suffered by plaintiffs may 

provide an indication of the relative dangerousness of 

classes of component failures and help generate priorities 

among specific investigations or types of investigations. 

Finally, an abnormally large number of suits alleging 

similar defects might by themselves provide the basis for 

the immediate issuance of a consumer advisory. 



Table 5. 

Court Records of Product L iab i l i ty  S u i t s  

Last Three Date Lawsuit Auto Manufacturer Year, Make and Model Date of Brief Description 
Digits of was Named a s  of Vehicle Alleged Alleged of 2 Docket  umber' In i t i a ted  Defendant t o  be Defective Failure Alleged Failure 

------- ------ ---- ----------- ----------------------- ----- 

543 3-25-77 General Motors 1975 Chevrolet Corvette 1-9-76 Battery Explosion 

457 4-1-77 General Motors GMC Astro 95 9-24-75 Loss of Steering 

959 4-26-77 Ford 1971 Ford Truck 4-30-74 Loss of Braking 

0 51 5-20-77 Ford 1975 Ford E l i t e  9-28-75 Defective Tie Rod End 

343 6-10-77 Ford 1972 Ford Gran Torino 5-23-77 Rotating Fan Blade Came Loose 

405 6-28-77 Ford 1968 Ford Torino 1-26-76 Engine Mounts Broke 

8 54 7-1-77 General Motors 1977 Pontiac 3-7-77 Accelerator Cable Jammed 

506 7-8-77 Ford 1975 Ford Landau 5-13-76 Sh i f t  Selector Moved In to  Reverse 

068 7-1 4-77 General Motors 1974 Cadillac 7-14-74 Steering Fai lure  

725 9-7-77 Chrysler 1966 Plymouth Fury 9-27-75 Defect Not Specified 

806 9-24-77 AMC Jeep 10-3-75 Ti re  Explosion 

644 11-8-77 Chrysler 1973 Dodge Van 11-11-74 L i f t  Gate Collapsed 

049 2-8-78 Ford 1975 Ford Pickup 9-30-75 Brake Failure . 
345 2-10-78 Chrysler 1974 Dodge B-220 Van 2-22-75 Loss of Rear Wheel 

0 36 3-6-78 Chrysler 1978 Plymouth Fury 2-22-78 Brake and Steering Fai lure  

l ~ x a m ~ l e  of a f u l l  Wayne County C i r c u i t  Court docket number: *'77-743999NPW 

2 ~ h e  data normally used was tha t  on which the  complaint was 
f i l ed  with the  court. In  some cases, however, t he  da t e  appearing 
on the complaint was used instead; t h i s  da te  is probably several  days 
earlier than +ha a r t ~ l a l  f i l inrr A s f a  





SECTION 6 

FIRE DEPARTMENT RECORDS AS A SOURCE 

I n f o r m a t i o n  o r i g i n a t i n g  a t  f i r e  d e p a r t m e n t s  may b e  o f  

v a l u e  i n  i d e n t i f y i n g  v e h i c l e s  w i t h  a n  u n u s u a l  p r o p e n s i t y  t o  

f i r e  b e c a u s e :  

1. Many f i r e s  a r e  n o t  c r a s h  r e l a t e d ,  and t h u s  d o  n o t  
a p p e a r  i n  p o l i c e  d e p a r t m e n t  d a t a .  But  m o s t  f i r e s  
a r e  a t t e n d e d  by some f i r e  d e p a r t m e n t ,  and  r e c o r d s  o f  
them a p p e a r  somewhere i n  t h e  w r i t t e n  r e p o r t s  
a s s o c i a t e d  w i t h  t h o s e  d e p a r t m e n t s .  

The  d e t a i l  a v a i l a b l e  i n  f i r e  r e p o r t s  is  b e t t e r  f o r  
i d e n t i f y i n g  p r o b l e m s  t h a t  t h a t  i n  p o l i c e  r e p o r t s .  
T y p i c a l  p o l i c e  r e p o r t s  o f  c r a s h e s  s i m p l y  i n d i c a t e  
t h e  o c c u r r e n c e  o f  a  f i r e  ( i f  t h e y  i n d i c a t e  f i r e  a t  
a l l ) .  F i r e  d e p a r t m e n t  r e c o r d s  n o t e  t h e  l o c a t i o n  o f  
t h e  f i r e  ( e . g . ,  t h e  t r u n k ,  f u e l  t a n k ,  e n g i n e  o f  a  
c a r ) ,  t h e  t y p e  o f  m a t e r i a l  b u r n e d  ( g a s o l i n e ,  
u p h o l s t e r y ,  e t c . ) ,  w h e t h e r  o r  n o t  a r s o n  was i n v o l v e d  
o r  s u s p e c t e d ,  and  many o t h e r  d e t a i l s .  

3 .  A r a t h e r  l a r g e  number o f  c a r  f i r e s  o c c u r  e a c h  y e a r ,  
and w h i l e  many o f  t h e s e  o c c u r  b e c a u s e  o f  
c a r e l e s s n e s s  o n  t h e  p a r t  o f  t h e  owner ( d r o p p i n g  
l i g h t e d  c i g a r e t t e s  i n  t h e  back s e a t ) ,  and  e v e n  f rom 
i n t e n t i o n a l  s e t t i n g ,  many may r e s u l t  f rom v e h i c l e -  
r e l a t e d  p r o b l e m s .  Even a  s m a l l  s a m p l e  o f  f i r e  
d e p a r t m e n t  d a t a  s h o u l d  s e r v e  t o  h i g h l i g h t  
o v e r r e p r e s e n t a t i o n  i n  e l e c t r i c a l  f i r e s ,  f u e l  f i r e s ,  
e t c .  

A B r i e f  A n a l y s i s  o f  Mass F i r e  D a t a  -- ---- 
I n  many s t a t e s ,  d a t a  f rom l o c a l  f i r e  d e p a r t m e n t s  a r e  

summar ized  a t  t h e  s t a t e  l e v e l ,  and  a r e  a v a i l a b l e  i n  t h e  fo rm 

o f  c o m p u t e r  f i l e s  t h e r e .  M i c h i g a n  d a t a  is u s e d  i n  t h i s  

s e c t i o n  a s  a n  e x a m p l e ,  and i t  is t y p i c a l  o f  t h o s e  s t a t e s  

p a r t i c i p a t i n g  i n  t h e  N a t i o n a l  f i r e  s t a t i s t i c a l  p rogram.  I n  

t h e  ~ i c h i g a n  d a t a  f o r  1 9 7 5  t h e r e  were 7760 p a s s e n g e r  c a r  

f i r e s  r e p o r t e d  ( a p p r o x i m a t e l y  o n e  c a r  o f  e v e r y  550 

r e g i s t e r e d  i n  t h e  s t a t e ) .  A p p r o x i m a t e l y  o n e - t h i r d  o f  t h e s e  

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

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

s a f e t y .  The r e m a i n d e r  ( 5 2 5 3  c a r s )  may b e  s t u d i e d  w i t h  



respect to the variables in the file to identify peaks of 

engine fires, passenger area fires, electrical (source) 

fires, engine compartment fires, etc. 

Vehicle identification in the digital file is about as 

detailed as in the older (non-VIN) coding of the police 

accident reports. Basically manufacturing division are 

identified, but there is no further identification of body 

size, style, etc. The written fire incident report, 

however, does provide for recording of the Vehicle 

Identification Number (VIN) at the reporter's option. In 

the few reports studied this entry was usually left blank, 

and firemen do not seem to know of the existence of the VIN 

labels on cars. 

With the limitations of detail noted above, Table 6 

shows the distribution of several different classes of fire 

by make of vehicle. Percentages of each sub-group involved 

in fires of that class are displayed, and the word HIGH and 

LOW indicates groups that are significantly (at about the 1% 

level or better) over- or underrepresented with respect to 

the grand mean. 

~opulation data in the table is taken from the 

R e  L. Polk registration record. The total number of 

registered passenger cars in the state is slightly larger 

than the sum of the cars listed, as data for "other foreign" 

and "other domestic" vehicles has been omitted. The 

percentages shown indicate the proportion of a sub-class 

with a particular type of involvement. A significance test 

has been applied, and one may read that Cadillacs and 

Oldsmobiles are overrepresented in the "engine firen class. 

Further inspection of the data reveal that the Cadillacs 

achieved significance mainly because of recent models 

(particularly 1 9 7 5 ) ,  whereas the Oldsmobile overinvolvement 

stemmed from 1969 and earlier models. 



Table 6 

Car Fires in Michigan 
by Vehicle Make and Fire Type 

1975 

............................................................ 
I I All I Fires Ex- I Engine Com- 
1 I Fires Jcluding ArsonJPartment Fires 

Vehicle IRegisteredl----------+-------------+-------------- 
Make I Vehicles 1% of I % of 1 % of 

1 IClass Sig.1 Class Sig. I Class Sig. 
---------+----------+----------+-------------+-------------- 

I I I I 
AMC . . . I  130,733 1.164% 1 .103% 1 .00306% 

I I I I 
Buick . . I  325,267 1.158% LOW1 .108% LOW1 .010% 

I I I I 
Cadillac 1 96,781 1.252% HIGH1 .145% 1 .0186% HIGH 

I I I I 
Chevroletl 948,360 1.163% LOW1 .113% LOW1 .0058% LOW 

I I I I 
Chrysler 1 103,747 1.211% 1 .159% HIGH1 .0134% 

I I I I 
Dodge . . I  231,280 1.139% LOW1 .094% LOW1 .0043% 

I I I I 
Ford . I 855,018 1.166% LOW1 .112% LOW1 .0081% 

I I I I 
Lincoln . 1 39,436 1.264% HIGH1 .152% 1 .0126% 

I I I I 
Mercury . 1 202,446 1.177% 1 .113% 1 .0119% 

I I I I 
Olds . . 1 352,759 1.241% HIGHI .173% HIGH1 .0164% HIGH 

I I I I 
Plymouth 1 300,980 1.125% LOW1 .079% LOW1 .005% 

I I I I 
Pontiac .I 380,983 1.213% HIGH1 .149% HIGH1 .0092% 

I I I I 
VW . . .I 128,908 1.170% I .119% LOW1 .0085% 

I----------+----------+-------------+-------------- 
I I I I 

Total . .)4,200,000 1.185% 1 .125% 1 .00871% 

An alternative method of qettinq fire data - 
Direct contact with or from fire houses is an 

attractive source of information of data regarding 

automobile fires. Fire departments maintain rather detailed 

records of their runs, report such information through 



l o c a l ,  s t a t e ,  and  s o m e t i m e s  f e d e r a l  c h a n n e l s ,  and t h e  

a d d i t i o n  o f  d e t a i l s  r e q u i r e d  by O D 1  would  n o t  p o s e  a n  undue  

b u r d e n  on  t h i s  r e p o r t i n g  s y s t e m .  What is n e e d e d  i n  a d d i t i o n  

t o  d e t a i l s  o f  t h e  f i r e  o r i g i n  and e x t e n t  i s  v e h i c l e  d a t a - -  

make, mode l ,  y e a r  o f  m a n u f a c t u r e ,  and V I N .  W h i l e  t h e  d a t a  

a r e  c o m p i l e d  t h r o u g h  f i r e  d e p a r t m e n t  c h a n n e l s  f o r  h i s t o r i c a l  

p u r p o s e s ,  t h e  d e l a y s  o f  t h a t  s y s t e m  c o u l d  be  a v o i d e d  by more  

r a p i d  r e p o r t i n g .  

A R a p i d  F i r e  R e p o r t i n g  S y s t e m  - - 
The method by which  O D 1  s e e k s  t o  i n c o r p o r a t e  f i r e  d a t a  

i n t o  i t s  o p e r a t i o n s  w i l l  d e p e n d  on  a  number o f  f a c t o r s  

i n c l u d i n g  c o s t ,  t h e  number o f  r e p o r t s  a c q u i r e d ,  t h e  

r e p r e s e n t a t i v e n e s s  o f  t h e  s a m p l e ,  and t h e  q u a l i t y  o f  t h e  

d a t a  r e q u i r e d .  F i n a l  c h o i c e  o f  a  s y s t e m  m u s t  depend  upon 

f a c t o r s  which  c o u l d  o n l y  b e  d e t e r m i n e d  by f u r t h e r  s t u d y  o r  

p i l o t  o p e r a t i o n .  T h r e e  a l t e r n a t i v e  a p p r o a c h e s  and  t h e  

a d v a n t a g e s  and d i s a d v a n t a g e s  o f  e a c h  a r e  d i s c u s s e d  i n  t h e  

f o l l o w i n g  p a r a g r a p h s .  

1. One o r  more  c i t i e s  : T h i s  method would t a k e  --- 
a s  i t s  a r e a  a  l a r g e  c o n c e n t r a t i o n  o f  
v e h i c l e s  i n  a  r e l a t i v e l y  s m a l l  g e o g r a p h i c a l  a r e a .  
One p e r s o n  would b e  r e q u i r e d  t o  s u r v e y  a l l  o f  t h e  
f i r e - f i g h t i n g  o r g a n i z a t i o n s  i n  t h e  a r e a  and r e p o r t  
( p r e f e r a b l y  on  a  d a i l y  b a s i s )  t h e  r e l e v a n t  f i r e  d a t a  
t o  a  c e n t r a l  l o c a t i o n  f o r  e n t r y  i n t o  a  c o m p u t e r  
f i l e .  A l t e r n a t i v e l y ,  some c o n t r a c t u a l  a r r a n g e m e n t  
c o u l d  b e  made w i t h  t h e  f i r e  d e p a r t m e n t s  o r  t h e  
i n d i v i d u a l  f i r e  h o u s e s  t o  g a t h e r  t h e  d a t a ,  p r o v i d i n g  
t h a t  some a t t r a c t i v e  i n c e n t i v e  c o u l d  b e  d e v e l o p e d  s o  
t h a t  q u a l i t y  d a t a  c o u l d  b e  a s s u r e d .  A rough  
e s t i m a t e  o f  t h e  number o f  r e p o r t s  t h a t  s u c h  a  method 
would y i e l d  c a n  be  g o t t e n  u s i n g  t h e  M i c h i g a n  f i r e  
i n c i d e n c e  d a t a  f o r  1 9 7 5 ,  and t h a t  shows t h a t  t h e  
t h r e e  c i t i e s  o f  Los A n g e l e s ,  D e t r o i t ,  and C h i c a g o  
c o u l d  b e  e x p e c t e d  t o  p r o d u c e  a b o u t  7 5  a u t o m o b i l e  
f i r e s  p e r  d a y .  

2 .  Some o r  a l l  o f  t h e  MASS s i t e s  : T h i s  method h a s  t h e  ------- 
d i s t i n c t  a d v a n t a g e  o f  p r o v i d i n g  a  n a t i o n a l l y  
r e p r e s e n t a t i v e  s e t  o f  d a t a ,  s i n c e  t h e  NASS d e s i g n  
h a s  a l r e a d y  b e e n  worked o u t  f o r  t h i s  p u r p o s e .  S i n c e  
t h e  d a t a  t o  be  c o l l e c t e d  f o r  t h i s  p u r p o s e  a r e  n o t  a s  



ephemeral as are the accident data, the NASS teams 
might arrange to do the collection during slack 
periods in the accident activity. It is estimated 
that this would necessitate the addition of a 
quarter of a person to each NASS team, but would 
make the efficiency of the team as a whole greater. 
In the larger sampling units, there would have to be 
some sub-sampling, as is the case with the accident 
data in NASS, making this approach less efficient 
than the one above. The quality of the data derived 
from this method would be expected to be excellent, 
owing to the fact that the NASS personnel are 
trained professionals. But for ODI1s purposes the 
precise sampling may be unnecessary. 

3. Separate samplinq system : This approach calls for 
the creation of an entirely new sampling system, 
probably modeled after the National Electronic 
Injury Surveillance System (NEISS) . That system is 
run by the Consumer Product Safety Commission and 
samples hospitals to gather information on product- 
related injuries. Such a method would allow the 
tailoring of the data collection to meet exactly the 
needs of ODI. Before embarking on this tack, 
however, it would be wise for NHTSA to contact the 
National Fire Data Center of the Fire Prevention and 
Control Administration of the Department of 
Commerce. This organization may be in the process 
of designing a sampling system of their own, onto 
which ODI1s requirements might be added at little 
extra cost. 

The criteria of cost, representativeness, quality, and 

quantity will have to be evaluated more carefully for each 

of the approaches described above before NHTSA can decide 

'which, the methods to use. An interim method 

that could be undertaken immediately at minimal cost would 

be to institute the first approach on a small scale and for 

a short period of time. That is, an NHTSA staff member or 

contractor could go to a single location for a period of 

about one to three months and collect automobile fire data 

in the same way that it would be done in a full scale 

operation. This experience would show up the difficulties 

of the process and give some indication of the worth of the 

data, without an excessive commitment on the part of NHTSA. 





SECTION 7 

NEWSPAPER CLIPPING SERVICE AS A SOURCE 

News a r t i c l e s  c o n c e r n i n g  v e h i c l e  d e f e c t s  and a c c i d e n t s  

a r e  o c c a s i o n a l l y  f o r w a r d e d  t o  NHTSA by i n t e r e s t e d  o b s e r v e r s .  

An a l t e r n a t i v e  t o  s u c h  c h a n c e  i n p u t s  would b e  a  r e g u l a r  

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

I n  o r d e r  t o  a r r i v e  a t  a n  e s t i m a t e  o f  t h e  u t i l i t y  o f  s u c h  a  

s o u r c e ,  HSRI s u b s c r i b e d  t o  a  n e w s p a p e r  c l i p p ' i n g  s e r v i c e  

c o v e r i n g  t h e  f o u r  s t a t e  a r e a  o f  New York,  C o n n e c t i c u t ,  New 

J e r s e y ,  and P e n n s y l v a n i a .  C l i p p i n g s  w e r e  r e q u e s t e d  f rom a l l  

n e w s p a p e r s  c a r r y i n g  U n i t e d  Press  and A s s o c i a t e d  Press 

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

was l i s t e d  a s  a p o s s i b l e  c a u s e  o f  t h e  c r a s h .  

W h i l e  b o t h  m a j o r  c i t y  and s m a l l  c i t y  d a i l i e s  and 

weeklies w e r e  s c a n n e d ,  i t  i s  a p p a r e n t  f rom t h e  r e s u l t s  t h a t  

m o s t  v e h i c l e  d e f e c t  s t o r i e s  a p p e a r  i n  n e w s p a p e r s  s e r v i n g  t h e  

s m a l l e r  towns .  L a r g e  c i t y  p a p e r s  and p a p e r s  s e r v i n g  

c o s m o p o l i t a n  a r e a s  t e n d  t o  f i n d  enough i n t e r n a t i o n a l  and  

n a t i o n a l  news t o  s e l l  p a p e r s ;  s m a l l  towns  c a n  make h e a d l i n e s  

f rom a  l o c a l  c r a s h  c a u s e d  by f a i l e d  b r a k e s .  

F i g u r e  1 shows  a  s e l e c t i o n  o f  c l i p p i n g s ,  i d e n t i f y i n g  

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

s h o u l d  l a t e r  a p p e a r  i n  t h e  FARS d a t a .  N o n - f a t a l  c a s e s ,  

however ,  d e a l  w i t h  s u c h  i t e m s  a s  f a i l e d  b r a k e s ,  s h o r t s  i n  

w i r i n g ,  s t u c k  g a s  p e d a l s ,  t i r e s  ( w h e e l s )  f a l l i n g  o f f ,  

d e f e c t i v e  b r a k e  c y l i n d e r s ,  b r o k e n  s t e e r i n g  mechan i sms ,  and  

a s s o r t e d  a l l e g e d  d e f e c t i v e  p a r t s .  

W h i l e  t h e  n e w s p a p e r s  c o n v e n t i o n a l l y  l i s t  t h e  d r i v e r  and 

owner by name, and u s u a l l y  s t a t e  h i s  a d d r e s s  o r  c i t y  o f  

r e s i d e n c e ,  t h e y  do n o t  c o n c e r n  t h e m s e l v e s  w i t h  t h e  make o r  

model  o f  v e h i c l e  i n v o l v e d .  T h i s  may r e s u l t  f rom a  

r e l u c t a n c e  t o  s a y  a n y t h i n g  u n t o w a r d  a b o u t  a  p r o d u c t  s o l d  by 

a  l o c a l  b u s i n e s s .  A s  t h i s  would l i m i t  t h e  v a l u e  o f  s u c h  

i n f o r m a t i o n  t o  NHTSA, a n  a t t e m p t  was made t o  g e t  f u l l e r  
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identification of the vehicle by telephone. In the case of 

the defective dome light wiring in New York, a call was 

placed to Watertown. In this case the inside roof of the 

car had overheated and caught fire, causing the driver's 

hair to ignite. Officials in Watertown were most receptive 

to "outside" inquiries, and the people talked to remembered 

this newsworthy item well. The fire department searched 

their records, and reported that this vehicle was a 1968 

Chevrolet statign wagon. 

Three weeks of clippings from these newspapers in four 

states yielded 17 separate stories, a sample of which are 

shown in the figure. In order for this information to be 

useful to OD1 some followup by telephone or mail would be 

required. If the willingness to provide information by 

phone is universal, this would seem to be the best, and 

nationwide might provide more than a hundred reports per 

month. Of the clippings received during this pilot test, 

most involved accidents, and most identified the defect with 

enough detail to classify it into the O D 1  computer file. 

But none of them identified the vehicle adequately, and this 

could evidently only be done by the sort of followup 

described. 

A table of defect types for the clippings received 

during the pilot survey is shown as Table 7. The two 

hydraulic control failures occurred on trucks--one a dump 

truck in which the lift mechanism failed and trapped the 

operator, and the other a plow in which the lift failed, 

causing a two-vehicle crash. Brakes were the most common 

fault, with electrical fires second. 

A professional clipping service is a relatively 

inexpensive technique for keeping informed about news of 

vehicle defects and their consequences. The service used in 

the pilot study cost $35.00 for the first state, and an 

additional $5.00 for each subsequent state, plus a charge of 

twenty-eight cents for each clipping. Coverage of all the 



T a b l e  7 

D e f e c t s  R e p o r t e d  by 
Newspaper  C l i p p i n g  S e r v i c e  

Type o f  Number 
D e f e c t  R e p o r t e d  .......................................................... 

B r a k e s  

E l e c t r i c a l  F i r e  

S t e e r i n g  2 

H y d r a u l i c  C o n t r o l  2 

S t u c k  A c c e l e r a t o r  1 

Wheel F e l l  O f f  1 

f o r t y - e i g h t  c o n t i g u o u s  s t a t e s ,  a s s u m i n g  t h a t  t h e r e  would b e  

two h u n d r e d  c l i p p i n g s  p e r  month ,  would c o s t  l e s s  t h a n  $350 

p e r  month. Even t h o u g h  t h e  news a r t i c l e s  d o  n o t  c o n t a i n  

v e r y  d e t a i l e d  v e h i c l e  make and  model  i d e n t i f i c a t i o n ,  t h e y  d o  

u s u a l l y  i d e n t i f y  t h e  t y p e  o f  v e h i c l e  and t h e  t y p e  o f  

d e f e c t i v e  component .  I t  i s  s u g g e s t e d  t h a t  a  s m a l l  f i l e  o f  

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

c o m p u t e r  f o r m ,  would k e e p  O D 1  i n f o r m e d  o f  t h e  f r e q u e n c y  o f  

v a r i o u s  k i n d s  o f  p r o b l e m s  a s s o c i a t e d  w i t h  a c c i d e n t s .  

T e l e p h o n e  f o l l o w u p  t o  d e t e r m i n e  s p e c i f i c  make and  model  d a t a  

would t h e n  p e r m i t  s u c h  d a t a  t o  b e  e n t e r e d  i n t o  t h e  c o m p l a i n t  

l e t t e r  f i l e s .  





SECTION 8 

IN-DEPTH ACCIDENT INVESTIGATIONS AS A SOURCE 

The Federal government, mainly under the direction of 

the Department of Transportation, has for many years 

sponsored in-depth accident investigation studies. The 

earliest of these projects were known as Multi-Disciplinary 

Accident Investigations (MDAI), and they are still going on 

in many areas of the country. While the 6ases collected are 

best described as a sample of convenience, the data have 

been useful particularly in understanding injury mechanisms. 

The detail of information and the quality of the data are 

higher in this data base than anywhere else in the accident 

investigation literature. 

The MDAI data file, which currently contains about 

15,000 cases, is biased toward severe accidents. Selection 

criteria have often been left to the interests of the 

professional teams involved in the work. In past years 

several teams concentrated on vehicle defects, but their 

output was small. For the most part vehicles investigated 

have been rather new and only a limited number of defects in 

accidents have been reported. MDAI teams generally have 

sufficient expertise in vehicle engineering to investigate 

and report on observed defects, but with the small number of 

accidents fully investigated the total number of defects 

reported has been small. Indeed, table 1 lists only 22 

entries in the OD1 file attributed to MDAI, with another 29 

attributed to the Indiana University studies which 

concentrated on vehicle defects for a long period. 

Many years of planning have led NHTSA to the point of 

being able to implement the National Accident Sampling 

System (NASS). This system, when it is fully operational, 

will provide DOT with nationwide estimates of accident rates 

and trends. Between 35 and 65 teams of professional 

investigators will be in the field collecting accident cases 

according to a rigidly enforced probability sampling plan, 



in an attempt to acquire the most accurate and comprehensive 

set of data possible. These teams relating specifically to 

defects would provide a rapid indication of the extent of 

any possible problems on a national scale. Even though the 

NASS will not be fully operational for a number of years, 

preliminary data may be a good indicator of the eventual 

efficacy of this method of data acquisition for ODIts 

decision-making responsibilities. 

Again the number of vehicle defect-caused accidents 

reported through the NASS may be expected to be quite small. 

With a total of perhaps 15,000 vehicles investigated per 

year each team may identify only a few cases of interest, 

although it is suggested that their output could be improved 

by taking some of the actions listed below. 

The National Crash Severity Study (NCSS) has been in 

place and collecting data for over a year. This system is 

not a national probability sample, but is rather described 

as a wpurposivew sample designed to reasonably represent the 

major geographic, demographic, and climatic variables of the 

forty-eight contiguous states. While the major purpose of 

the NCSS is to collect data relevant to a study of the 

relationship between crash severity and injury production, 

acknowledgment has already been made within the program of 

the importance of vehicle defects. A special defect form 

has been distributed to each of the seven teams with 

instructions as to its use. There is an obligation on the 

part of each team to report any safety-related defects that 

are found in the course of its investigations to the Office 

of Standards Performance at NHTSA. Neither the quality of 

the data nor the degree of compliance of the teams can be 

estimated at this time, but this source of information can 

be viewed as a potentially valuable one for establishing an 

emerging pattern of defects that might otherwise go 

unnoticed. 

While in-depth teams have occasionally provided defect 



reports, they have little emphasis on this subject in either 

their training courses or in their communications from 

NHTSA. A standard defect report form has been provided (in 

NCSS and presumably in NASS), but except for that findings 

seem to be the result of chance. 

Some specific actions improve this situation are 

suggested: 

1. Make a periodically updated listing and description 
of past and present defect investigations--the same 
sort of documentation used by the Hotline 
operators--and make this available to the field 
accident investigation teams. 

2. Include several hours in the in-depth training 
courses on the subject of defect identification, 
preferably with the guidance of, or direct 
participation of, OD1 personnel. 

As the recalled vehicle list becomes available in 
on-line computer form, and as the NASS teams acquire 
computer terminal capability, provide the teams with 
access to this data so that each vehicle can be 
checked at the time of the investigation. This 
action is likely to be more useful to the 
investigators in their interviews, but feedback 
relative to the effectiveness of recalls should be 
of interest to ODI. 

4. Provide a telephone communication contact within OD1 
for accident investigation teams--either for 
reporting, or for seeking advice in connection with 
an investigation. The present paper reporting 
system discourages full communication between the 
field teams and the OD1 as a user. 

The in-depth accident investigation activities 

sponsored by NHTSA represent a resource for O D 1  which has 

the potential for providing detailed reports on new findings 

of defects, or supportive information for active 

investigations. It can be more productive than it has been 

in the past, in part because the newer investigation 

programs will have broader coverage, and in part if more 

training and encouragement and communications are provided. 





SECTION 9 

ANALYTIC METHODS 

The p r e s e n t  O D 1  d e f e c t  f i l e  c o n t a i n s  a  v a r i e t y  o f  

i n f o r m a t i o n  a b o u t  v e h i c l e  ( a n d  o t h e r  componen t )  d e f e c t s  i n  a  

d a t a  management s y s t e m  which  a l l o w s  c o n v e n i e n t  r e t r i e v a l  o f  

s u b s e t s  i d e n t i f i e d  by t h e  u s e r .  The d a t a  management s y s t e m  

i n  u s e ,  however ,  is  . n o t  i n t e n d e d  f o r  s t a t i s t i c a l  a n a l y s i s ;  

and i t  would  b e  n e c e s s a r y  t o  m o d i f y  i t ,  o r  t o  t r a n s f e r  

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

c a p a b i l i t y .  One o f  t h e  m o s t  w i d e l y  a v a i l a b l e  a n a l y s i s  

p a c k a g e s  f o r  p r o c e s s i n g  s u r v e y  d a t a  is t h e  SPSS ( S t a t i s t i c a l  

P a c k a g e  f o r  t h e  S o c i a l  S c i e n c e s )  s y s t e m ,  and t h i s  s e c t i o n  o f  

t h e  r e p o r t  d e s c r i b e s  p r o c e d u r e s  f o r  c o n v e r t i n g  t h e  d e f e c t  

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

d a t a  ( f r o m  t h e  v e h i c l e  r e g i s t r a t i o n  r o l l s  o r  p r o d u c t i o n  

i n f o r m a t i o n ) ,  and c a l c u l a t i n g  and d i s p l a y i n g  s u c h  d e p e n d e n t  

v a r i a b l e s  a s  " r e p o r t e d  d e f e c t s  p e r  r e g i s t e r e d  v e h i c l e  i n  t h e  

p o p u l a t i o n "  i n  s u c h  a s  way a s  t o  p e r m i t  q u i c k e r  and e a s i e r  

i d e n t i f i c a t i o n  o f  p o t e n t i a l  p r o b l e m  a r e a s .  

A s e t  o f  p o l i c e - r e p o r t e d  a c c i d e n t  d a t a  f rom t h e  s t a t e  

o f  W a s h i n g t o n ,  and t h e  NHTSA-generated FARS d a t a  a r e  u s e d  t o  

d e m o n s t r a t e  t h i s  t e c h n i q u e .  The FARS d a t a ,  a s  i t  h a s  been  

r e f o r m a t t e d  f o r  t h i s  d e m o n s t r a t i o n ,  s h o u l d  b e  u s e f u l  

i m m e d i a t e l y  i n  t h e  d e f e c t  i d e n t i f i c a t i o n  p r o c e s s ,  

p a r t i c u l a r l y  f o r  f i r e  i n v o l v e m e n t  c a s e s .  P r o c e d u r e s  

n e c e s s a r y  t o  a p p l y  t h e  t e c h n i q u e s  d e s c r i b e d  h e r e  t o  t h e  

e x i s t i n g  O f f i c e  o f  D e f e c t s  I n f o r m a t i o n  f i l e s  a r e  d i s c u s s e d .  

Background  

The p r e s e n t  O D 1  c o m p l a i n t  l e t t e r  f i l e  c o n t a i n s  d a t a  

f rom many s o u r c e s - - l e t t e r s  f rom owners  a b o u t  s p e c i f i c  p a r t s  

f a i l u r e s  o r  d e f i c i e n c i e s ,  r e p o r t s  o f  a c c i d e n t s  o r  i n j u r i e s  

i n v o l v i n g  d e f e c t s ,  and i n f o r m a t i o n  a b o u t  f a i l e d  p a r t s  

, r e p o r t e d  by r e p a i r  a g e n c i e s .  

One c r i t i c i s m  o f  t h e  p r e s e n t  O D 1  o p e r a t i o n  h a s  been  



t h a t  e x p o s u r e  h a s  n o t  b e e n  p r o p e r l y  t a k e n  i n t o  a c c o u n t .  

Whe the r  i t  is  more  d a n g e r o u s  f o r  t h e  Amer ican  p u b l i c  t o  h a v e  

a  0.01% d e f e c t  i n  a  h i g h  p r o d u c t i o n  d o m e s t i c  c a r  t h a n  a  1 0 %  

d e f e c t  i n  a  low volume f o r e i g n  i m p o r t  i s  d e b a t a b l e ,  b u t  i t  

would be  d e s i r a b l e  f o r  a  d e f e c t  a n a l y s i s  t e c h n i q u e  t o  b e  

c a p a b l e  o f  i d e n t i f y i n g  and  q u a n t i f y i n g  e i t h e r  k i n d  o f  

p rob lem.  

The R .  L .  P o l k  v e h i c l e  r e g i s t r a t i o n  d a t a  on v e h i c l e  

make/model h a s  r e c e n t l y  become a v a i l a b l e  i n  a  more d e t a i l e d  

form.  T h i s  d a t a ,  t a k e n  f rom s t a t e  r e g i s t r a t i o n  r o l l s ,  d o e s  

n o t  a d e q u a t e l y  r e p r e s e n t  t h e  n e w e s t  c a r s ,  and  would  h a v e  t o  

b e  s u p p l e m e n t e d  by o t h e r  ( s a y ,  p r o d u c t i o n )  d a t a  t o  b e  up-to- 

d a t e  w i t h  t h e  O D 1  c o m p l a i n t  f i l e s .  

One would l i k e  t o  b e  a b l e  t o  i d e n t i f y  d e f e c t s  and t o  

o r d e r  t h e s e  by some s a f e t y  c r i t i c a l i t y  m e a s u r e .  F o r  

e x a m p l e ,  i f  t h e r e  i s  e v i d e n c e  t h a t  a  component  c a t c h e s  f i r e  

h o u r s  a f t e r  a  v e h i c l e  h a s  b e e n  p a r k e d  i n  a  g a r a g e ,  and  h a s  

b e e n  r e s p o n s i b l e  f o r  b u r n i n g  down a  number o f  g a r a g e s ,  o n e  

m i g h t  w i s h  t o  w e i g h t  s u c h  e v i d e n c e  more s t r o n g l y  t h a n  t h a t  

o f  a  l i g h t  s w i t c h  w h i c h  f a i l s  o n l y  when o n e  a t t e m p t  t o  t u r n  

i t  on. S i m i l a r l y ,  o n e  m i g h t  w e i g h t  " d e f e c t "  i n v o l v e m e n t  i n  

f a t a l  a c c i d e n t s  more  t h a n  a  " c o m p l a i n t  l e t t e r . "  A d a t a  

p r o c e s s i n g  s y s t e m  s h o u l d  p e r m i t  a n  a n a l y s t  t o  a s s i g n  w e i g h t s  

t o  d i f f e r e n t  d a t a  s o u r c e s  o r  d i f f e r e n t  k i n d s  o f  d e f e c t s .  

One would  l i k e  t o  c a l c u l a t e  r a t e s - - i . e . ,  t h e  number o f  

d e f e c t s  p e r  r e g i s t e r e d  v e h i c l e - - b y  make, mode l ,  o r  by 

v a r i o u s  l o g i c a l  g r o u p i n g s ,  s u c h  a s  " a l l  GM I n t e r m e d i a t e  

b o d i e s , "  " M a v e r i c k s  and Comets" t o g e t h e r  ( f o r  y e a r s  when 

t h e y  were e s s e n t i a l l y  t h e  same c a r ) ,  o r  a l l  c a r s  w i t h  

w h e e l b a s e  b e t w e e n  1 1 2  and  1 1 6  i n c h e s .  Some s u c h  q u e s t i o n s  

would r e q u i r e  a  d e g r e e  o f  d e t a i l  i n  t h e  e x p o s u r e  d a t a  which  

is  not r e a d i l y  a v a i l a b l e  a t  p r e s e n t ,  but t h e s e  s o r t s  o f  

g r o u p i n g s  s h o u l d  s t r e n g t h e n  t h e  c a p a b i l i t y  t o  d i s c o v e r  

d e f e c t s  a s s o c i a t e d  w i t h  p r o d u c t i o n  o r  d e s i g n  p r o b l e m s .  



Approach  

The e x i s t i n g  d a t a  ( b o t h  t h e  d e f e c t  i n f o r m a t i o n  and t h e  

e x p o s u r e  i n f o r m a t i o n )  w i l l  b e  d e s c r i b e d  w i t h  r e s p e c t  t o  

c o n t e n t  and form.  Then a  s e q u e n c e  o f  s t e p s  w i l l  b e  

d e s c r i b e d  f o r  p u t t i n g  t h a t  d a t a  i n t o  a  fo rm f o r  a n a l y s i s  a s  

d e s c r i b e d  a b o v e .  Nex t  t h e  a n a l y s i s  t e c h n i q u e  w i l l  b e  

d e m o n s t r a t e d  u s i n g  t h e  W a s h i n g t o n  and FARS d a t a  a s  

s u r r o g a t e s  f o r  t h e  O D 1  c o m p l a i n t  l e t t e r  f i l e .  

F o r  o p e r a t i o n  w i t h  t h e  p r e s e n t  O D 1  d a t a  f i l e s ,  c o d i n g  

m u s t  be  made c o n s i s t e n t  b e t w e e n  t h o s e  and t h e  e x p o s u r e  d a t a ,  

i . e . ,  b o t h  t h e  d e f e c t  d a t a  and  t h e  e x p o s u r e  d a t a  would h a v e  

t o  i d e n t i f y  v e h i c l e s  ( c o m p o n e n t s )  i n  t h e  same way. Bo th  t h e  

p r e s e n t  Kappa c o d i n g  s y s t e m  and  t h e  R.L. P o l k  r e g i s t r a t i o n  

s y s t e m  d e r i v e  f rom V e h i c l e  I d e n t i f i c a t i o n  Number ( V I N )  

r e c o r d s ,  and i d e n t i f y  v e h i c l e s  i n  t e r m s  o f  m a r k e t i n g  make 

and model  names. The O D 1  s y s t e m  u s e s  a  t e n  d i g i t  c o d e ,  w i t h  

t h e  d i g i t s  ( f r o m  l e f t  t o  r i g h t )  i n d i c a t i n g  i n  T a b l e  8 :  

T a b l e  8 

O D 1  V e h i c l e  Cod ing  

DIGIT Meaning ............................................................ 
1 & 2  C o u n t r y  o f  M a n u f a c t u r e  

3 & 4  Company, C o r p o r a t i o n ,  o r  M a n u f a c t u r e r  

5 & 6  C o r p o r a t e  d i v i s i o n ,  "Make" 

7 & 8  Model 

9 & 1 0  Sub-model 

F o r  e x a m p l e ,  t h e  f i v e  2 - d i g i t  c o d e  g r o u p s  m i g h t  

i n d i c a t e  (1) U.S.A., ( 2 )  G e n e r a l  M o t o r s ,  ( 3 )  B u i c k ,  ( 4 )  

C e n t u r y ,  ( 5 )  S p e c i a l .  I n  a d d i t i o n ,  v e h i c l e  model  y e a r  would 

b e  r e p r e s e n t e d  by a  2 - d i g i t  c o d e ,  and a  v e h i c l e  t y p e  



variable identifies busses, chassis cabs, motorcycles, 

passenger vehicles, etc., with a 2-digit code (although this 

is presently an alphanumeric code). Also coded, at least 

occasionally, are body style, wheelbase, horsepower, number 

of cylinders, carburetion (e.g., 2-bbl., 4-bbl.), power 

steering, automatic transmission, air conditioner, speed 

control, and the identification of a "two-stagen vehicle. 

By comparison, the present R.L. Polk files allow most 

of these factors to be identified (presently in a different 

coding system), although it seems doubtful that air 

conditioning, transmission, power brakes, power steering, or 

speed control could be determined. 

Defective components are coded in the OD1 files by an 

eight-digit code representing about 15 major categories and 

numerous sub- and sub-sub categories. It would be possible 

to transfer all of this data to an analysis file, 

establishing counts of defects of each type for each unique 

vehicle category, but it would be more practical (and 

perhaps equally useful) to group the defects into larger 

categories. The present OD1 code lends itself to such 

recategorization, and a possible list of 30 classes is shown 

in the table below. (Table 9). Defects are coded in the 

OD1 files by 15 major categories and numerous sub- and sub- 

sub categories using an eight-digit code. Using the higher 

level identifiers one could define the major components of a 

vehicle. 

In order to demonstrate the concept discussed above, a 

set of existing (accident) data which provides a moderately 

detailed breakdown of vehicle make and model, and a number 

of "defect" identifications in connection with accidents are 

used. Data from the state of Washington are coded into six 

vehicle identification variables--Country of Origin, 

Manufacturing Corporation or Company, Division (or Make of 

Car), Body Size, and ~ o d e l  year. An SPSS file has been 

formed which includes one case for each unique combination 



T a b l e  9 

S u g g e s t e d  G r o u p i n g  o f  Components  

Item Codes  

S t e e r i n g  
S u s p e n s i o n  
Whee l s  
T i r e s  
S e r v i c e  B r a k e s  
P a r k i n g  B r a k e s  
E n g i n e  
C o o l i n g  S y s t e m  
F u e l  S y s t e m s  
C a r b u r e t i o n  
F u e l  I n j e c t i o n  
T h r o t t l e  l i n k a g e  
E m i s s i o n  c o n t r o l  
E x h a u s t  s y s t e m  
Power t r a i n  
E l e c t r i c a l  
L i g h t s  
Horns  
L i g h t  c o n c e a l m e n t  
G l a s s  
M i r r o r s  
W i p e r s / W a s h e r s  
H e a t e r / A i r  c o n d i t i o n i n g  
P a s s i v e  r e s t ,  
A c t i v e  r es t .  
A n c h o r s / s e a t s  
I n s t .  p a n e l  
S t r u c t u r e  
Equ ipment  

o f  t h e  a b o v e  v a r i a b l e s  which  is p r e s e n t  i n  t h e  d a t a ,  

f o l l o w e d  by a  s e r i e s  o f  c o u n t e r  v a r i a b l e s  i n d i c a t i n g  (1) t h e  

t o t a l  number o f  v e h i c l e s  i n  t h a t  c l a s s ,  and  ( 2 )  t h r o u g h  ( 1 2 )  

t h e  numbers  o f  b r a k e ,  h e a d l i g h t ,  r e a r  l i g h t ,  worn t i r e ,  

b l o w o u t ,  w h e e l  f a l l i n g  o f f ,  s t e e r i n g ,  power t r a i n ,  g l a r e ,  no  

l i g h t s ,  o t h e r s ,  no d e f e c t s ,  and  unknowns. 

The f i l e  may be  u s e d  w i t h  c o n v e n t i o n a l  SPSS program 

p a c k a g e s ,  and w i t h  a p p r o p r i a t e  ' I S e l e c t  I f "  and  "Weigh t"  

s t a t e m e n t s  c a n  p r o d u c e  a  v a r i e t y  o f  o u t p u t  a p p r o p r i a t e  t o  



d e t e c t i o n  o f  t r e n d s  o f  p e a k s  i n  t h e  d a t a .  S e v e r a l  e x a m p l e s  

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

F i l e  S t r u c t u r e  and Sample  O u t p u t s  - - 
The SPSS f i l e  s t r u c t u r e  u s e d  i n  t h i s  e x a m p l e  is  shown 

i n  A p p e n d i x  D.  V a r i a b l e  l a b e l s ,  v a l u e  l a b e l s ,  m i s s i n g  d a t a  

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

u s e d  w i t h  o n e  o f  t h e  " c o u n t e r "  v a r i a b l e s  a s  a  w e i g h t i n g  

f a c t o r ,  s o  t h a t  t h e  numbers  p r o d u c e d  by t h e  r u n  r e p r e s e n t  

s u c h  t o t a l  q u a n t i t i e s  a s  " t o t a l  number o f  v e h i c l e s  ( o f  a  

g i v e n  c l a s s )  i n  t h e  p o p u l a t i o n , "  " t o t a l  number o f  v e h i c l e s  

( o f  a  g i v e n  c l a s s )  w i t h  b r a k e  d e f e c t s  n o t e d , "  e t c .  I n  

a d d i t i o n ,  u s i n g  t h e  f a c i l i t y  o f  SPSS, i t  is e a s y  t o  

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

k i n d s  o f  d e f e c t s  t o g e t h e r ,  o r  making a  w e i g h t e d  c o m b i n a t i o n  

o f  d e f e c t s  ( s o  t h a t ,  f o r  e x a m p l e ,  more i m p o r t a n t  e n t r i e s  

would c o u n t  more h e a v i l y  i n  t h e  r e s u l t ) .  One s u c h  w e i g h t i n g  

m i g h t  be t o  a s s i g n  f a t a l  a c c i d e n t  d e f e c t  r e p o r t s ,  s a y ,  25  

times t h e  w e i g h t  o f  a  " c o m p l a i n t  l e t t e r " ;  o r  t o  a s s i g n  f i r e  

r e p o r t s  a  h i g h e r  w e i g h t i n g  t h a n  n o n - f i r e  r e p o r t s .  The  

W a s h i n g t o n  d i g i t a l  f i l e  d o e s  n o t  c o n t a i n  a l l  o f  t h e  

i d e n t i f y i n g  v a r i a b l e s  p r e s e n t  i n  t h e  ODI/Polk d a t a ,  b u t  t h e  

a n a l y t i c  m e t h o d s  w i l l  b e  d e m o n s t r a t e d  w i t h  t h e  a v a i l a b l e  

v a r i a b l e s .  

Two-way T a b u l a t i o n s  

T h i s  SPSS r u n  p r o d u c e d  t h r e e  t a b l e s ,  a l l  l i m i t e d  t o  

C h r y s l e r  p r o d u c t s .  (Numbers f o l l o w i n g  r e f e r  t o  t h e  t a b l e s )  

1 0 .  Make by body t y p e ,  w e i g h t e d  by t h e  number o f  
v e h i c l e s  i n  t h e  t o t a l  f i l e .  

11. Make by body t y p e ,  w e i g h t e d  by t h e  number o f  w i t h  
d e f e c t i v e  b r a k e s .  

1 2 .  Make by body t y p e ,  w e i g h t e d  by t h e  number o f  w i t h  
t i r e s  worn. 

A d d i t i o n a l  t a b l e s  may b e  p r e p a r e d  f rom r a t i o s  o f  t h e  

v a l u e s  w i t h i n  t h e  c e l l s ,  and two o f  t h e s e  a r e  shown: 



13. Make by body type, proportion of vehicles with 
defective brakes. 

14. Make by body type, proportion of vehicles with 

tires worn. 

Table 10 

Number of Chrysler Cars in Accidents 
in Washington by Body Size 

Make IInter- lStandardlSpecialtylCompactl ITotal 
lmediatel 1 Pony I I 1 

- - - - - - - -+-------+--------+-------- -+- I----- 
I I I I I I 

Chrysler l 0 1 250 1 0 I 0 I 1  250 
I I I I I I 

Dodge . I  297 1 203 1 127 1 407 111034 
I I I I I I 

Plymouth1 335 1 412 1 82 1 403 111232 
I-------+--------+---------+---------[ I----- 
I I I I 1 I 

Total .I 632 1 865 1 209 1 810 112516 

Table 11 

Number of "defective brake" Chrysler Cars 
in Accidents in Washington 

Make by Body Size 

Make [Inter- lStandardlSpecialtylCompactl ITotal 
lmediatel I Pony I I I 

--------+-------+--------+---------+----I I----- 
I I I I I I 

Chryslerl 0 I 1 I 0 I 0 1 1  1 
I I I I I I 

Dodge . 1 3 1 1 I 0 1 3 1 1  7 
I I I I I I 

Plymouth1 2 1 4 1 1 1 2 1 1  9 
I-------+--------+---------+-------I I----- 
I I I I I I 

Total . I 5 1 6  I 1 I 5 I 1 1 7  



Table 12 

Number of Chrysler Cars in "Tire Worn" 
Accidents in Washington 

Make by Body Size 

.................................................. 
Make /Inter- IStandardlSpecialtylCornpactl /Total 

Jmediate 1 I Pony I 1 I 
--------+-------+--------+---------+----I I----- 

I I I I I I 
Chryslerl 0 I 6 1 0 I 0 I 1  6 

I I I I 1 I 
Dodge . I 8 1 6 1 9 1 8  1131 

I I I I I I 
Plymouth1 17 1 10 I 1 1 7  1135 

]-------+--------+---------+-------I I----- 
I I I I I I 

Total . 1 25 1 22 1 10 I 15 1 1  72 .................................................. 

Table 13 

Proportion of Chrysler Cars with 
Brake Defects in Accidents 

Make by Body Size 

.................................................. 
Make /Inter- IStandardlSpecialtyICompactl ]Total 

[mediate) I Pony I I 1 
--------+-------+--------+---------+----I I----- 

I I I I I I 
Chrysler l 0 1 .004 I 0 I 0 l l .004 

I I I I I I 
Dodge . I .O1 1 .005 1 0 1 -007 11.0067 

I I I I I I 
Plymouth1 .006 1 .01 1 .012 1 .012 11.0073 

1 I I I I I 
Total .I  .0079 1 .0069 1 .0048 1 .0062 11.0068 

Another Computer Approach 

The two-way tables are not very convenient, since they 

require computation external to the SPSS system to develop 

ratios. The SPSS BREAKDOWN program divides the data into 



Table 14 

Proportion of Chrysler Cars with "Tire Worn" Accidents 

by Body Size 

Make /Inter- IStandardlSpecialtylCompactl ITotal 
lmediatel I Pony I I 1 

I I  - -  

I I I I I I 
Chrysler l 0 1 .024 1 0 1 0 11.024 

I I I I 1 I 
Dodge .I .027 1 .030 1 .071 1 .020 11.030 

I I I I 1 I 
Plymouth1 .051 1 .024 1 .012 1 .017 11.028 

I-------+--------+---------+-------I I----- 
I I I I I I 

Total . I  .040 1 .025 1 .048 1 .019 11.029 

groups more conveniently. In BREAKDOWN the analyst may 

specify a dependent variable (e.g., the number of defective 
a 

vehicles), and a sequence of independent variables. The 

result is a display of values of the dependent variable for 

successive subsets in the order prescribed. 

An additional capability is SPSS is the fairly easy 

computation of a new variable as any function of existing 

variables. Given that the data are recorded as counts for 

individual defects, one may sum these over any desired 

grouping (say, create a new variable which is the sum of 

different kinds of defects), or weight the data so as to 

give increased importance to particular defects. For 

example, if the defect data set consisted of (1) complaint 

reports, (2) injury accidents involving defects, and (3) 

fatal accidents involving defects, one could define a new 

dependent variable which was a weighted combination of these 

three kinds of entries. 

Tables 15, 1 6 ,  and 17 show the result of applying the 

BREAKDOWN program to the Washington data. In table 15, the 

dependent variable (titled "SUM" in the table) is the total 



number o f  v e h i c l e s  m a n u f a c t u r e d  by F o r d ,  s u b s e q u e n t l y  b r o k e n  

down by m a n u f a c t u r i n g  d i v i s i o n  ( F o r d  and L i n c o l n - M e r c u r y )  

and t h e n  by Body Type.  The f o l l o w i n g  t a b l e  shows t h e  v a l u e  

o f  t h e  d e p e n d e n t  v a r i a b l e  "NEWVAR" f o r  e a c h  o f  t h e  sub-  

g r o u p s .  T h i s  may b e  t h o u g h t  o f  ( t h e  "SUM" co lumn)  a s  t h e  

number o f  v e h i c l e s  e x h i b i t i n g  a  d e f e c t ,  a l t h o u g h  i n  t h i s  

c a s e  t h e  number r e p r e s e n t s  a  w e i g h t e d  sum o f  s e v e r a l  

d e f e c t s .  T h i s  is d o n e  s i m p l y  t o  d e m o n s t r a t e  t h a t  SPSS 

p r o v i d e s  t h e  f l e x i b i l i t y  t o  c r e a t e  a  v a r i a b l e  r e p r e s e n t i n g  

s u c h  a  w e i g h t e d  c o m b i n a t i o n .  1 

R a t i o s  o f  t h e  "SUM" v a l u e s  i n  t h e  s e c o n d  t a b l e  t o  t h o s e  

i n  t h e  f i r s t  may b e  computed t o  d e t e r m i n e  which  s u b - g r o u p s  

a r e  h i g h  o r  low w i t h  r e s p e c t  t o  t h i s  p a r t i c u l a r  v a r i a b l e .  A 

program h a s  b e e n  w r i t t e n  t o  c a l c u l a t e  t h e  r a t i o  g i v e n  t h e  

BREAKDOVIII t a b l e s  a s  i n p u t ,  b u t  i t  w i l l  b e  shown i n  

c o n n e c t i o n  w i t h  t h e  FARS d a t a  t o  f o l l o w .  I n  a d d i t i o n  t o  

c o m p u t i n g  t h e  r a t i o ,  t h e  p rogram c o m p u t e s  and d i s p l a y s  t h e  

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

o f  t h e  d e p e n d e n t  v a r i a b l e  f o r  t h e  s u b g r o u p  and t h e  same 

v a l u e  f o r  t h e  t o t a l  g r o u p .  

A p p l i c a t i o n  t o  t h e  FARS d a t a  ---- 
The FARS d a t a  f o r  1 9 7 7  was c o n v e r t e d  i n t o  a  fo rm 

s i m i l a r  t o  t h a t  o f  t h e  W a s h i n g t o n  d a t a .  V e h i c l e  make and 

model  i d e n t i f i c a t i o n  i n  FARS is i n  s e v e r a l  f o r m s ,  and t h e  

fo rm n o t  d e r i v e d  f r o m  t h e  V I N  h a s  b e e n  u s e d  a s  i t  is 

somewhat more c o m p l e t e .  V a r i a b l e s  i d e n t i f y i n g  make, mode l ,  

body t y p e ,  model  y e a r ,  w e i g h t ,  and w h e e l b a s e  a r e  c o d e d ,  and 

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

and f o r  t h o s e  w i t h  f i r e s ,  and  e a c h  o f  t h e  s e v e r a l  c a t e g o r i e s  

o f  d e f e c t s .  Append ix  E d e t a i l s  t h e  SPSS f i l e  s t r u c t u r e ,  and 

t h i s  i s  a  s i m p l e  t r a n s f o r m a t i o n  o f  v a r i a b l e s  f rom t h e  FARS 

f i l e .  

'1n SPSS t h i s  i s  d o n e  by w r i t i n g  t h e  FORTRAN s t a t e m e n t :  
NEWVAR=BRAKES+S*STEERINGt25*WHEELOFF 
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> S T A T I S T I C A L  P A C K A G E  F O R  T H E  S O C I A L  S C I E N C E S  
> 
> F I L E  NONAME ( C R E A T I O N  D A T E  = 0 3 / 2 3 / 7 8 )  

0 3 / 2 3 / 7 8  P A G E  1 1  

) - - - - - - - - - - - - - - - - -  D E S C R I P T I O N  O F  S U B P O P U L A T I O N S  - - - - - - - - - - - - - - - - -  
> C R I T E R I O N  V A R I A B L E  F I R E S  / N O - V E H S  
> BROKEN DOWN BY MAKE MAKE O F  V E H I C L E  
> BY W H L B A S E  B R A C K E T E D  W H E E L B A S E  O F  V E H I C L E  - V I N  

> V A R I A B L E  C O D E  V A L U E  L A B E L  T O T A L  SUM NUMBER D E F E C T  % D E F E C T  S I C .  L E V E L  

> F O R  E N T I R E  
> 
>MAKE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> 
>MAKE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> 
>MAKE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> 

P O P U L A T I O N  

C H E V R O L E T  
80 -93  M I N I  
9 4 -  1 0 1  S U B C O M P  
1 0 2 - 1 1 1  C O M P A C T  
1 1 2 - 1 1 8  I N T E R M E D I A T E  
1 1 9 - 1 2 5  F U L L  S I Z E  
1 2 6 +  
UNKNOWN W H E E L B A S E  

F O R D  
8 0 - 9 3  M I N I  
9 4 - 1 0 1  S U B C O M P  
1 0 2 -  1  1  1 C O M P A C T  
1 1 2 - 1 1 8  I N T E R M E D I A T E  
119-125 F U L L  S I Z E  
1 2 6 +  
UNKNOWN W H E E L B A S E  

P O N T I A C  
9 4 - 1 0 1  S U B C O M P  
1 0 2 - 1 1 1  C O M P A C T  
1 1 2 - 1 1 8  I N T E R M E D I A T E  
1 1 9 - 1 2 5  F U L L  S I Z E  
1 2 6 +  
UNKNOWN W H E E L B A S E  

>MAKE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> 

B U I C K  
9 4 - 1 0 1  S U B C O M P  
1 0 2 - 1 1 1  C O M P A C T  
1 1 2 - 1 1 8  I N T E R M E D I A T E  
1 1 9 - 1 2 5  F U L L  S I Z E  
1 2 6 +  
UNKNOWN W H E E L B A S E  

>MAKE 
> WHLBASE 
> WHLBASE 
> WHLBASE 
> WHLBASE 

P L Y M O U T H  
80-93 M I N I  
9 4 - 1 0 1  S U B C O M P  
1 0 2 - 1  1 1  COMPACT 
1 1 2 - 1 1 8  I N T E R M E D I A T E  
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The t a b l e s  p r e s e n t e d  h e r e  c o n c e r n  t h e  i n c i d e n c e  o f  

f i r e s  i n  v e h i c l e s  i n v o l v e d  i n  f a t a l  a c c i d e n t s .  I n t e r m e d i a t e  

t a b u l a t i o n s ,  s i m i l a r  t o  t h o s e  a b o v e ,  may b e  p r e p a r e d .  But  

t h e  f i n a l  t a b l e  (shown a s  T a b l e  1 8 )  c o n t a i n s  a l l  o f  t h e  

p e r t i n e n t  i n f o r m a t i o n .  I n  t h i s  t a b l e  t h e  breakdown h a s  

s t a r t e d  w i t h  Make ( e . g . ,  C h e v r o l e t ,  F o r d ,  P o n t i a c ,  e t c . ) ,  

and is t h e n  f o l l o w e d  by w h e e l b a s e  a r r a n g e d  i n  g r o u p s  

i d e n t i f i e d  w i t h  c o m p a c t ,  i n t e r m e d i a t e ,  f u l l - s i z e  b o d i e s .  

The column h e a d e d  " T o t a l  Sum" t a b u l a t e s  a l l  o f  t h e  v e h i c l e s  

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

"Number D e f e c t "  t a b u l a t e s  t h o s e  v e h i c l e s  which  s u s t a i n e d  

f i r e s .  The " %  d e f e c t w  column r e p r e s e n t s  t h e  r a t i o  o f  t h e s e  

two. 

T h i s  t a b l e  r e p r e s e n t s  o n l y  p a s s e n g e r  c a r s  i n  t h e  FARS 

f i l e ,  and t h e  f i r s t  row i n d i c a t e s  t h a t  o f  3 5 , 7 8 3  c a r s ,  8 5 7  

had  f i r e - s - - 2 . 3 9 %  o f  t h e  t o t a l .  The l a s t  column o f  t h e  

t a b l e ,  h e a d e d  " S i g .  L e v e l ,  " i n d i c a t e s  w h e t h e r  a  d e f i n e d  sub-  

g r o u p  is s i g n i f i c a n t l y  h i g h e r  o r  l o w e r  i n  f i r e  i n c i d e n c e  

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

l e v e l  h a s  b e e n  c a l c u l a t e d  by o n e  o f  two m e t h o d s ,  d e p e n d i n g  

o n  t h e  s u b - g r o u p  s i z e .  When t h e  s u b - g r o u p  is  l a r g e ,  a  

n o r m a l  a p p r o x i m a t i o n  h a s  b e e n  u s e d  t o  o b t a i n  t h e  

s i g n i f i c a n c e  l e v e l ;  when t h e  s u b - g r o u p  i s  s m a l l ,  t h e  e x a c t  

p r o b a b i l i t y  h a s  b e e n  computed.  F i n a l l y ,  f o r  t h o s e  c a s e s  

w i t h  a  v e r y  s m a l l  number o f  v e h i c l e  i n  t h e  p o p u l a t i o n ,  and 

no f i r e s ,  n e i t h e r  t e s t s  p r o v i d e s  a  u s e f u l  r e s u l t ,  and  t h e  

n o t a t i o n  "****"  h a s  b e e n  e n t e r e d  i n  t h e  S i g n i f i c a n c e  

column.  2  

The i n t e r p r e t a t i o n  o f  t h e  " S i g n i f i c a n c e  L e v e l "  column 

is  a s  f o l l o w s :  v a l u e s  g r e a t e r  t h a n  0.9 i n d i c a t e  t h a t  t h e s e  

g r o u p s  h a v e  a  h i g h e r  t h a n  a v e r a g e  f i r e  i n v o l v e m e n t  a t  a  

s i g n i f i c a n c e  l e v e l  o f  0 . 1  o r  l e s s .  S i m i l a r l y ,  v a l u e s  

b e t w e e n  0 . 0  and  0 . 1  i n d i c a t e  t h a t  t h e  g r o u p s  h a v e  l e s s  f i r e  

* The FORTRAN p rogram u s e d  t o  d e v e l o p  t h i s  o u t p u t  f rom t h e  
SPSS BREAKDOWN p r i n t o u t  is g i v e n  i n  Append ix  G .  



> S T A T I S T I C A L  P A C K A G E  F O R  T H E  S O C I A L  S C I E N C E S  0 4 / 0 3 / 7 8  P A G E  3 
> 
> F I L E  D E F E C T  ( C R E A T I O N  D A T E  = 0 1 / 2 0 / 7 8 )  

> - - - - - - - - - - - - - - - - -  D E S C R I P T I O N  O F  S U B P O P U L A T I O N S  - - - - - - - - -  
> C R I T E R I O N  V A R I A B L E  NEWVAR / T O T A L V E H  
> BROKEN DOWN BY D I V I S I O N  M A N U F A C T U R I N G  D I V I S I O N  
> BY B O D Y T Y P E  BODY T Y P E  
> - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

> V A R I A B L E  C O D E  V A L U E  L A B E L  T O T A L  SUM NUMBER D E F E C T  % D E F E C T  

> F O R  E N T I R E  P O P U L A T I O N  
> 
> D I V I S I O N  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> 
> D I V I S I O N  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  
> B O D Y T Y P E  

F O R D  
I N T E R M E D I A T E  
S T A N D A R D  
P E R S O N A L  LUXURY 
S P E C I A L T Y  P O N Y  
C O M P A C T  
P I C K U P  
U T I L I T Y  
P I C K U P  CAR 
S U B C O M P A C T  M I N I  

122.  L I N C O L N  MERCURY 
1 .  I N T E R M E D I A T E  
2.  S T A N D A R D  
3 .  L U X U R Y  S E D A N  
5 .  P E R S O N A L  LUXURY 
6 .  S P E C I A L T Y  PONY 
7 .  G R A N D  P R I X  
8 .  C O M P A C T  

1 8 .  S U B C O M P A C T  M I N I  

> T O T A L  C A S E S  = 
> M I S S I N G  C A S E S  = 

9 0 6  
286 OR 3 1 . 6  P C T .  



This page reserved f o r  T a b l e  18 .  



involvement than average with a significance level of 0.1 or 

less. The over- or under-representation significance depends 

both on the number of vehicles in the subset and their 

deviation from the grand mean. Thus, Chevrolets of unknown 

wheelbase, with 2.73% involvement, are significantly higher 

in fire incidence than the mean partly because there are so 

many of them. The 1461 intermediate Chevrolets, although 

they have the same "%fire1' value, are not identified as 

significantly high. Simple inspection of the last column 

reveals that Plymouths are significantly under-represented, 

as are Buicks, Oldsmobiles, Cadillacs, and AMC cars; Dodges 

and Fords are overrepresented; and the remainder relatively 

neutral. 

With the level of detail currently available in the 

FARS data, one may take these findings only as an indication 

that further study might prove worthwhile. It would be 

possible to further subdivide the fire data by type of 

collision, for example, and perhaps some insight into fires 

involving rear-struck vs. front-struck cars would result. 

But a better solution would seem to be to add this sort of 

detail in the FARS coding,and to tailor that to the needs of 

ODI. 

What Should be Done 

The point of the analysis procedures described in this 

chapter has been to demonstrate that a packaged analysis 

system such as SPSS can be used with a combination of defect 

and exposure files to produce output identifying vehicles 

with higher than normal "defectn experience. The method 

used in both the Washington and FARS files could be extended 

to the current OD1 files in combination with the Polk 

exposure data. This would require a number of actions, but 

they are quite straightforward. They include: 

1. Deciding on a consistent code for vehicle make and 
model, engine, body, etc. between the present Polk 
codes and the present OD1 (Kappa) codes. If the 
data are actually to reside in SPSS form, it may be 



best to translate both Polk and Kappa codes into a 
new form most appropriate for SPSS. In any case, 
this is likely to be a simple transformation which 
can be performed almost entirely by computer. 

2. Acquiring population data for recently produced 
vehicles (i.e., those not in the Polk registration- 
derived data), and encoding that in the same form as 
above. 

3. Choosing an arrangement (recoding) of the defect 
data to be placed in the analysis file. One 
possible arrangement has been shown above, but some 
thought should be given by the users in OD1 as to 
what level of detail they want. Again, this 
transformation is going to be almost entirely done 
by computer, and choices made at this point are not 
necessarily permanent or final; but a candidate set 
should be chosen. 

4. Merging the defect and Polk data sets into a common 
form. 

5. Deciding whether SPSS is the most appropriate 
working system, and if so, lay out and build an SPSS 
file. 

6. Writing necessary programs to permit useful "rate" 
outputs from the SPSS files. 

7. Reviewing the output and trying additional 
presentations of data, 

There are a few possible pitfalls to look out for. The 

sample data used here do not permit a zero denominator, 

since both the defect and non-defect cases together 

constitute the denominator. This same procedure would 

probably be best for an operating system. It is not clear 

that SPSS will handle the cell sizes implied by a census of 

registered vehicles in the U.S., and it may be necessary to 

divide population data by one or more factors of ten. And 

any operating system should make it easy to modify and/or 

update the data--choosing different arrangements of defect 

variables, etc. 

This sort of computer based system for identification 

of higher-than-desired frequencies of defective components 

should provide a capability to the Office of Defects 



Investigation to scan its complaint and defect files 

periodically and to print out variations from the norm. The 

computer-based system will not, in general, perform the 

engineering analysis necessary to fully identify defect 

mechanisms; but it should serve as an indicator of which 

subjects deserve further study. 



SECTION 10 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions and recommendations derive mainly from 

sections 4 through 9 of this report, and there are many 

detailed procedural recommendations' made in those sections. 

In this final section a summary of recommendations and 

conclusions is presented. 

In November of 1976 the National Motor Vehicle Safety 

Advisory Council submitted a report to the NHTSA 

administrator concerning Safety Defect Recall Campaigns. 3 

A principal conclusions of that study was given as, "The 

Council believes there is a critical need to develop more 

significant data and more comprehensive data sources". 

Table 1 of the present report shows the list of sources used 

today, along with the frequencies of inputs from them. 

While there are 41 sources listed, only a few of these 

contribute data in large numbers. In this study we have 

sought data sources which would either cover large 

populations (with a small but finite probability of finding 

defects) or small populations with a high probability of 

cases of interest. The new sources suggested herein are 

believed to be practical, and implementable into the OD1 

information processing system. 

The present OD1 data processing system has the capacity 

to handle additional inputs, but it does not have the 

capability to perform statistical analyses directly. This 

report recommends the development of analytic capabilities, 

and of associated computer activities. If the present? OD1 

data processing system is reaching the limits of capacity, 

thought should be given to developing a new system with 

capability for both retrieval and analysis. 

' "Safety Defect Recall Campaigns--A Report Submitted to 
the Secretary of Transportation by the National Motor 
Vehicle Safety Advisory Council" DOT-HS-802 111, November 
1976. 



The F a t a l  A c c i d e n t  R e p o r t i n g  S y s t e m  -- 
P r e s e n t  c o d i n g  o f  d e f e c t s  i n  t h e  FARS p r 0 g r a m . i ~  

i n c o n s i s t e n t  f rom s t a t e  t o  s t a t e ,  and  o f t e n  n o t  e v e n  i n  

a c c o r d  w i t h  t h e  w r i t t e n  r u l e s .  O p e r a t i o n s  w i t h i n  t h e  FARS 

s y s t e m  s h o u l d  b e  m o d i f i e d  t o  e s t a b l i s h  c o d e s  and c o d e  u s a g e  

o f  d i r e c t  i n t e r e s t  t o  O D I .  

Bo th  t o  m i n i m i z e  d e l a y s  and t o  g e t  more  c o m p l e t e  d a t a ,  

a r r a n g e m e n t s  s h o u l d  b e  made t o  s u b m i t  f a t a l  a c c i d e n t  d e f e c t  

c a s e s  o f  p o t e n t i a l  i n t e r e s t  d i r e c t l y  f rom t h e  s t a t e  c o d i n g  

p e r s o n n e l  ( o r  e v e n  f rom p o l i c e  o f f i c e r s )  t o  t h e  NHTSA 

H o t l i n e  o r  by m a i l  t o  O D I .  T h e r e  is  o f t e n  d a t a  a v a i l a b l e  t o  

t h e s e  c o d e r s  which  would  b e  o f  d i r e c t  i n t e r e s t  t o  OD1 

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

d i g i t a l  c o d e s .  

C o d i n g  o f  f i r e  i n f o r m a t i o n  i n  t h e  f a t a l  a c c i d e n t  f i l e s  

s h o u l d  be  made more  d e t a i l e d .  A t  p r e s e n t  i t  is n o t  p o s s i b l e  

t o  s e p a r a t e  e n g i n e  f i r e s ,  e l e c t r i c a l  f i r e s ,  f u e l  t a n k  f i r e s ,  

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

d e t e r m i n a t i o n .  

The p r e s e n t  FARS d a t a  s h o u l d  be  s u b m i t t e d  t o  a n a l y s e s  

s i m i l a r  t o  t h o s e  shown i n  S e c t i o n  9 o f  t h i s  r e p o r t .  T h i s  

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

s h o r t c o m i n g s ,  and u l t i m a t e l y  f e e d  back t o  make t h e  f i l e  more 

u s e f u l .  Bu t  i f  t h e  f i l e  is  n o t  a n a l y z e d  e x t e n s i v e l y  and by 

many d i f f e r e n t  u s e r s  s u c h  f e e d b a c k  w i l l  b e  a  l o n g  time 

coming.  

C o u r t  R e c o r d s  

R e l a t i v e l y  r e c e n t  c h a n g e s  i n  t h e  l a w  r e g a r d i n g  w a r r a n t y  

and s t r i c t  l i a b i l i t y  h a v e  r e s u l t e d  i n  a n  i n c r e a s e d  number 

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

m a n u f a c t u r e r s  o v e r  t h e  p a s t  d e c a d e .  The i n d i v i d u a l  p r o d u c t s  

l i a b i l i t y  s u i t  is  u s u a l l y  a c c o m p a n i e d  by i n t e n s i v e  

i n v e s t i g a t i o n ,  and w i t h  i n c r e a s i n g  c a s e l o a d  h a s  come 



increasing sophistication in the form of detailed technical 

material and legal methodology. Records of such cases 

essentially are in the public domain from the time they are 

filed, and thus the court records of the country may serve 

as a resource with a high content of information pertinent 

to the interests of ODI. 

Before implementing a system to acquire data from this 

source, it would be appropriate to conduct a pilot study. 

This might be done by searching court records of a dozen 

large east coast cities, for the purpose of establishing 

information as to the volume of cases handled by these 

courts, what types of products are alleged to be defective, 

and what classes of defendants in addition to the major 

domestic auto manufacturers should be included in a working 

system, (e.g., suppliers, parts manufacturers, two-stage 

vehicle manufacturers, and suppliers and manufacturers 

brought in as third-party defendants). 

Assuming that the results of such a pilot study were 

positive, the next step would be to design an active data 

acquisition system, accompanied by either a place for such 

data in the current OD1 files, or a parallel separate file 

structure for recording court data. 

Fire Department Records - 
Fire department records are of potential value to OD1 

because they contain information about vehicle fire problems 

not associated with crashes. City, state, and national 

compilations of fire incident information identify ignition 

source, type of material burned, extent of damage, 

injuries, and many other factors not available in police 

data. Where vehicle design has been a factor in fire 

causation, analysis of such data has the potential to 

identify the problem. 

Mass fire data from one or more states could be used 

immediately for analysis, subject to the limitations that 



vehicle identification is often not as detailed as O D 1  would 

prefer. Nevertheless, large groups of vehicles (say by 

model year and manufacturing division) can be isolated and 

evaluated. Data is likely to be more complete at the state 

level than at the national level at present, although the 

National Fire Prevention and Control Administration is 

encouraging state participation in a uniform reporting 

system which ultimately should lead to better national data. 

A possibly more productive source of fire incident 

data, particularly from the standpoint of detailed vehicle 

identification, is to get reports directly from the source-- 

i.e., from the fire fighters or at least the department 

which covered a particular fire. Three approaches to 

getting information from this source are discussed in 

Section 6--a continuing survey of fire departments in a few 

major cities, the addition of a fire data acquisition 

capability to the NASS system, and a special sampling 

system to collect national data on vehicular fires. The 

latter suggestion would be of interest mainly if the 

National Fire Prevention and Control Administration develops 

that sort of capability. A recent MITRE Corporation study 

has proposed that. 4 

Clipping Service 

A newspaper clipping service concentrating on news 

involving accidents and defects can produce many items of 

interest. Such news tends to occur in small towns, and has 

the disadvantage of lack of detail--particularly concerning 

vehicle makes and models. Nevertheless, with modest 

followup, a continuing input of information could be 

developed at little cost. 

NHTSA should subscribe to such a service, and should 

"Feasibility Study of a Nationwide Fire Hotline,", by 
S. M. Halpern, C. A. Hauer, and S. Polk, The MITRE 
Corporation, January, 1977. 



maintain at least a hard-copy file of the resultant 

information. If the volume of information turns out to be 

as large or larger than that predicted by this study, it 

would be appropriate to develop a computer file of this 

information, and to add the necessary followup to better 

identify needed details. 

In Depth Accident Investigation - 
The NHTSA-sponsored in-depth accident investigation 

activities are already considered a resource for ODI, but 

with the increasing volume of vehicles handled in that 

system should be of more value in the future. The accident 

investigation system will be of most value, however, if 

positive actions are taken within NHTSA to stimulate reports 

of interest. 

Actions suggested in this report include (1) furnishing 

the field units with written information about defect and 

recall cases, (2) getting OD1 participation in the training 

of the field teams, (3) as the NASS teams get computer 

terminal equipment, encouraging their access to OD1 lists of 

recalled vehicles, and (4) establishing a mechanism for 

telephone contact between field teams and OD1 for the 

purpose of reporting or for seeking advice--a sort of 

technical Hotline for professionals. 

Analytic Methods 

There are many sources of defect information, including 

the present files maintained by ODI. Up to the present 

there has been little effort to apply statistical analysis 

techniques to the data in seeking areas of potential 

interest. 

In this report several new data sets have been 

discussed, and the use of standard packaged analysis tools 

to analyze them has been demonstrated. Analysis should be 

integral part of any data collection system, and any 



consideration of redoing the OD1 files should include 

planning for analysis. For the present, however, analysis 

activities might best proceed toward incorporating the 

R.L. Polk or other exposure information into a defect file, 

and developing the capability to list out high and low 

defect rates for various vehicle categories. 

Analytic activities for the new sources suggested in 

this report could be a modified fatal accident file which 
permits the sort of displays shown in section 9. Procedures 

for the analysis of the court records, the fire data, in- 

depth accident investigations, and the clipping service 

should be developed along with any decision to incorporate 

such data into the O D 1  system. 
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A P P E N D I X  A 
T a b l e s  of  FARS Fires and Defects  in Michigan 



Summary of Michigan FARS Defect-Related Fatal Crashes 

BRAKES 

Mentioned no brakes 
or brake flufd 
Investigated and 
worn o u t  

STEERING 

Stuck Throttle 
Mentioned. as having 
no capabil i ty 

TIRES 

Mixed Tires 2 
Bald 5 

Blow. o u t \  9 

Rim; or wheel came off 1 

FIRES 

Prior to impact 1 

Upon frontal impact 20 

Roll over 2 
Rear-ended by vehicle 6 

Rear-ended another 
vehicle/ and caught 
f i r e  2 

Three crashes involved snowmobiles. Several other miscel laneous defects are 
l i s ted  as follows: 

Moisture caused brakes t o  freeze 
Misdirected head1 ights (ki 1 led pedestrian) 
Carbon monoxide poisoning (home-made house t r a i  1 e r )  
Hood flew u p  (no v i s ib i l i t y )  
Faulty door latch (passenger f e l l  o u t )  

Trailer came loose, ki 1 led pedestrian 
Truck t r a i l e r  loosened & killed another driver 
Worn o u t  shocks 
Propane truck exploded on impact causing seven vehi cl es 

t o  catch on f i r e  - each of the 7 are coded as f i r e s  1 



1976 Michigan FARS Defect-Related Crashes 

I 1. 23 1/11/76 , 1 Snowmobi 1 e 7 1 Johnson Brakes T o t a l l y  worn o u t  

FARS 

- - -- 

2. 52 1/22/76 ' ' I yes, no , 1 Snowmobi 1 e 72 F i r e  No mention b u t  h i t  a 
I BAC I (parked ca r  no t  mentioned) parked car  a t  t h e  gas 

I tank ( reck less)  
3. 163 2/25/76 I ; 1 Chev. Car rya l l  71 Chev. T i r e s  Mix of snow & be1 t e d  

I I I r a d i a l  ( h i t  s l i p p e r y  I- -- - I water)  

1 4. 168 2/25/76 I -170 1 F u l l  s i z e  73 Pont iac F i r e  No reason, s t i l l  open 

Date of 

I 5. 178 1 2/27/76 I -070 1 Pick-up 66 GMC T i r e s  Bald - blow o u t  

6. 207 I 3/12/76 .240 1 F u l l  s i z e  7 0 Amer. Hood f l ew  H i t  guard r a i l  

Defect 
. Case #_ r Crash 

, . 

I- Motors up 

Results o f  Mechanical 
o r  BAC Fata l  s 

Alcohol ' 

1 7. 209 3/12/76 . l o 0  Veh.1 - 3 f u l l  s i z e  69 Ford F i r e  Unknown 
I - Veh.2 - 2 I n t e r i m  6 9 01 ds 

Veh ic leTvpe 
r e l a t e d  

1 I n t e r i m  67 Plymouth Fau l t y  P r i o r  damaged door - 
l a t c h  mech.it  opened and she 
on door f e l l  o u t  

Make Year 
# of 

9. 225 3/18/76 1 Compact 73 Chev. T i r e s  No t read - 

10. 226 , 3/14/76 . I10 D r  1 F u l l  s i z e  7 1 AMC F i r e  K i  1 1 ed pedes t x n  m i  s- 
1 coded (coding e r r o r )  

11. 235 ; 3/20/76 . I10 1 1  (Corvet te)  7 5 Chev . - - - 
Sports ca r  
F u l l  s i z e  65 Buick F i r e  Struck i n  rea r -bu rs t  i n t o  

I 
-___- flames 
12. 237 , 3/22/76 1 Diesel  63 I H T i  res  Bald - blow o u t  

1 Semi 6 6 GMC 

L i s t e d  I n v e s t i g a t i o n  







7/8/76 1 Semi 72 Kenworth T i  r e  F l a t  
F i  r e  On impact w i t h  t r e e  

9/19/76 
-- - -- 

2 Carrya 1 1 6 9 Chev. Exploded on impact w i t h  guardra i  1 
- - - . . - --- -- - -- - - - - - - -- - - 

1239 9/27/76 1 F u l l  65 AMC Brakes Couldn ' t  s top (no o the r  
comment ) 

1 53. 1293 10/2/76 .06 1 I n t e r .  70 Ply.  F i r e  On impact w i t h  g u a r d r a i l  

I - .. . - .- - - - - -. . -. . - -. . . . . . . ... - - 
54. 1355 10/4/76 1 Ped. F u l l  65 Chev. Brake Fa i l u re ,  no o t h e r  comment 

__-_ 
55. 1409 10/29/76 1 Compact 7 4 Foreign F i r e  Rear-ended and caught f i r e  

56. 1429 11 /6/76 -10 1 Pickup 76 Ford Shimmy i n  No o the r  comment. Shimmy 
f r o n t  end caused i t  t o  leave road. 

Po l i ce  . . . . marked ... -. veh. - ~ - - ~  -. .- . de fec t  . - . .. 

57. 1493 11/19/76 2 Sports 7 1 P l y ,  F i r e  Vehicle broke apar t  & r e a r  

- -- --- 
b u r s t  i n t o  flames 

~ . - -  -~ -.-- .-- 

58. 1495 1 1 / 14/76 .23 1 Ped. F u l l  68 AMC L i g h t s  D i d n ' t  shine on Ped. u 
m 

-- -- 
Mis-d i rected 
-. -- -- - - - ~ - ~ -  - .  

59. 1535 11 /27/ j6  .23 2 Pickup 76 Chev. F i r e  on impact 

60. 1536 11/29/76 2 Semi 75 Reo Brakes Moisture i n  l i n e s  caused 
brakes t o  f reeze a t  lo0, h i t  
by ca r  w i t h  2 occupants who 
were k i  1 1 ed 

12/18/76 1 Pickup 70 Ford Steer ing Possib le defect ,  r a n  o f f  road 
---- -- - - - - - -- - . - --- - - - - 

ca r  -- too  damaged -- - - - - t o  - - -- t e l l  - 
- -- - - - - - -. -- 

I n t e r .  75 P ly .  F i r e  on A c t u a l l y  l o s t  c o n t r o l  f i r s t  
Impact 

1 63. 1684 12/18/76 .23 1 Pickup o r  panel 61 I n t e r .  T i r e  o r  Out o f  con t ro l  
s tee r ing  & 
f i r e  on 
impact 

64. 1700 10/16/76 1 Motor home 6 9 Chevy CO poison- T a i l  p ipe  d i d n ' t  c l e a r  frame 
t r u c k  i n g  home made job.  
body 



APPENDIX B 
Tables  o f  FARS Defec t s  i n  Ohio 















Mercury Marquis T i res  
Ope1 Manta 

L e f t  o f  center  H i t  #2 

Chev Camaro T i res  L e f t  o f  center  

L e f t  o f  center  

H i t  b r idge support 

Chev . Olson Van T i res  ( rea r )  Rol lover - body separated 
front chassis (should be 
coded - 

VW Beet le T i res  ( rea r )  O f f  r i g h t  s i de  o f  road 

I HC Bus --- 
Suzuki Motorcycle Brakes Cycle ran i n t o  rea r  o f  parked 

bus 

Chev Caprice ---- 
Pontiac Bonnevi 1 l e  Brakes Brakes f a i l e d  H i t  #1 then a House 

Suzuki Bike --- 
Mercury Mon terey  Brakes 
Ford Mustang I 1  

d r i v e r  claimed brakes f a i l e d  - a c t u a l l y  speeding 

Plymouth Duster Other l i g h t s  & 
t i r e s  

Speeding H i t  gravel (de fec ts  
never mentioned) ( t h i s  
never coded) 

Coded 
Pontiac 
a c t u a l l y  
Mercury Cougar T i  res Speeding - DUIL 

Chev. Chevel 1 e Suspension "FRAME" i s  w r i t t e n  next  t o  Excessive speed the  
"other" box - no mention made cause 

I n t .  Trac/Tr l  r T i res  Right  f r o n t  t i r e  shredded Loss o f  con t ro l  

Dodge Super B T i res  Front smooth Loss o f  Control  

GMC Trac tor /Tr l  r T i res  T i res  on t r a i l e r  checked (box) 























APPENDIX C 
T a b l e s  of FARS F i r e s  i n  O h i o  













APPENDIX D 
Washington Accident Data--SPSS Structure 



STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES 
> 
> F I L E  DEFECT ( C R E A T I O N  D A T E  = 0 1 / 2 0 / 7 8 )  

, D O C U M E N T A T I O N  FOR SPSS FILE 'DEFECT ' 

LIST OF THE 1  SUBFILES COMPRISING T H E  FILE 

DOCUMENTATION FOR T H E  2 3  VARIABLES I N  THE FILE 'DEFECT ' 

b R E L  V A R I A B L E  V A R I A B L E  L A B E L  
POS N A M E  

1  SEQNUM 

Z 2  SUBFILE 

3 CASWGT 

> 4  COUNTRY C O U N T R Y  OF MANUFACTURE 
MISS 0 .  U N K N O W N  

/ 1 ,  USA 
> 2 ,  C A N A D A  

4 .  E N G L A N D  
5 .  FRANCE 

> 6 ,  G E R M A N Y  
7 .  ITALY 
8 ,  JAPAN 

> 9 .  SWEDEN 

> 5  COMPANY MANUFACTURING CORPORATION 
,' 1 1 .  G E N E R A L  MOTORS 
> 1 2 .  FORD 
) 13, .  CHRYSLER 
) 1 4 .  A M E R I C A N  MOTORS 
> 1 5 .  OTHER USA 
> 1 6 .  USA T R U C K  
> 2 1 ,  G M  C A N A D A  
> 2 2 ,  FORD C A N A D A  
> 4  1 ,  G M  V A U X H A L L  
> 4 2 ,  FORD ENGLAND 
> 43 .  CHRYSLER-UK 
> 4 5 ,  L E Y L A N D  
> 4 6 ,  H I L L M A N  
> 48 .  R O V E R  
> 53 .  CHRYSLER FRANCE 
> 55 .  C I T R O E N  
> 5 6 .  RENAULT 
> 5 7 .  PEUGEOT 
> 6 1 .  G M  G E R M A N Y  
> 6 2 .  FORD G E R M A N Y  
# 

MISSING PRT 
VALUES FMT 

N O N E  0  

N O N E  A 

N O N E  4 



STATISTICAL PACKAGE FOR T H E  SOCIAL SCIENCES 
> 

DOCUMENTATION FOR THE 2 3  VARIABLES I N  T H E  FILE 'DEFECT ' 
> R E L  VARIABLE V A R I A B L E  L A B E L  

POS N A M E  

COMPANY C O N T  
MERCEDES B E N Z  
VOLKSWAGEN 
B M W  d 

A U D I  
ALFA R O M E O  
FIAT 
FERRARI 
CHRYSLER JAPAN 
TOY0 
NISSAN 
T O Y O T A  
H O N D A  
SAAB O R  V O L V O  

6 DIVISION -MANUFACTURING DIVISION 
> 1 1 1 .  B U I C K  
> 1 1 2 .  C A D I L L A C  
> 1 1 3 .  C H E V R O L E T  
> 114 .  OLDSMOBILE 
> 115 .  PONTIAC 
> 1 1 6 ,  G M C  T R U C K  
> 1 2 1 ,  FORD 
> 1 2 2 .  L I N C O L N  M E R C U R Y  
> 1 3 1 ,  CHRYSLER 
> 1 3 2 .  D O D G E  
> 133 .  IMPERIAL 
> 1 3 4 .  P L Y M O U T H  
> 1 3 5 ,  D E  SOT0 
> 141 .  A M E R I C A N  MOTORS 
> 1 5 1 ,  C H E C K E R  
> 1 5 2 ,  KAISER- JEEP 
> 153,.  INTERNATIONAL 
> 1 5 4 .  STUDEBAKER 
> 1 6 2 ,  D I A M O N D  R E O  
> 1 6 4 .  K E N W O R T H  
> 1 6 5 ,  M A C K  
> 1 6 6 ,  PETERBUILT 
> 1 6 7 ,  W H I T E  
> 2 1 3 .  C H E V R O L E T  
> 2 1 5 .  P O N T I A C  
> 2 2 2 .  L I N C O L N  M E R C U R Y  
> 4  19 .  V A U X H A L L  
> 422 .  ENGLISH FORD 
I 

MISSING PRT 
VALUES FMT 



STATISTICAL P A C K A G E  FOR T H E  SOCIAL SCIENCES 
> 

D O C U M E N T A T I O N  FOR T H E  23  VARIABLES I N  T H E  FILE 'DEFECT ' 

> R E L  V A R I A B L E  V A R I A B L E  L A B E L  
POS N A M E  

' 6  DIVISION C O N T  

> 
\ 

434.  C R I C K E T  
451 .  AUSTIN 
452 .  AUSTIN H E A L Y  
453 .  MG 
454 .  MORRIS 
455 .  J A G U A R  
456 .  TRIUMPH 
461 .  H I L L M A N  
463 .  SUNBEAM 
486 ,  JENSEN 
488.  L A N D  R O V E R  
531 .  SIMCA 
551 .  C I T R O E N  
5 6 1 ,  R E N A U L T  
571 .  P E U G E O T  
618 .  OPEL 
6 2 2 ,  C A P R I  
651 .  MERCEDES B E N Z  
6 6 1 .  VOLKSWAGEN 
662 .  PORSCHE 
6 7 1 ,  BMW 
681 .  A U D I  
7 5 1 .  ALFA ROMEO 
761.  FIAT 
771 .  FERRARI 
832 .  C O L T  
8 5 1 .  M A Z D A  
8 6 1 ,  DATSUN 
8 7 1 ,  T O Y O T A  
881 .  H O N D A  
8 8 2 .  SUBARU 
8 8 3 .  SUZUKI 
9 5 1 ,  SAAB 
9 5 2 ,  V O L V O  

> 7  B O D Y T Y P E  B O D Y  TYPE 
> MISS 0. U N K N O W N  
> 1 ,  I N T E R M E D I A T E  
> 2.  STANDARD 
> 3 ,  L U X U R Y  SEDAN 
> 4. LIMOUSINE 
> 5. PERSONAL L U X U R Y  
> 6 .  SPECIALTY P O N Y  

MISSING P R T  
VALUES FMT 



STATISTICAL PACKAGE FOR T H E  SOCIAL SCIENCES 
> 

D O C U M E N T A T I O N  FOR T H E  2 3  VARIABLES IN T H E  FILE 'DEFECT ' 

> R E L  V A R I A B L E  V A R I A B L E  L A B E L  
POS N A M E  

' 7  BODYTYPE C O N T  
G R A N D  PRIX 
COMPACT 
SUBCOMPACT 
SUPERSPORT 
SMALLVAN 
PICKUP 
UTILITY 
PANEL T R U C K  
PICKUP C A R  
SUBCOMPACT M I N I  
E U R O  SPT C A R  
U N K N O W N  B O D Y  

8  BODSTYLE B O D Y  STYLE 
,' 1 .  COUPE 
> 2 ,  HARDTOP 

3. 2-DR HARDTOP 
\ 4 ,  4 - D R  HARDTOP 
> 5 ,  SEDAN 
\ 6 ,  2-DR SEDAN 
> 7 .  4-DR SEDAN 
> 8 .  STATION W A G O N  
> 9 .  C O N V E R T I B L E  
> 1 2 ,  R O A D S T E R  
> 14.  A M B U L A N C E  
> 18 .  PANEL T R U C K  
> 1 9 .  CHASSIS C A B  
> 2 0 .  DUMP T R U C K  
> 2 1 ,  FLATBED 
> 23 .  STAKE O R  R A C K  
> 24 .  TANK TRUCK 
> 25 .  TRACTOR T R A I L E R  
> 26 .  PICKUP 
> 2 9 ,  CAMPER PICKUP 
> 30 .  M O T O R  ' H O M E  
> 3 2 .  FIRE TRUCK 
> 33.  G A R B A G E  T R U C K  
> 3 4 ,  BUS 
> 3 5 .  CONSTRUCTION EQUIP 
> 36, FARM EQUIP.  
> 37 .  O T H E R  TRUCK 
> 9 9 .  U N K N O W N  
B 

MISS 

MISSING PRT 
VALUES FMT 



S T A T I S T I C A L  PACKAGE FOR T H E  S O C I A L  S C I E N C E S  
I 

DOCUMENTATION FOR T H E  2 3  V A R I A B L E S  IN T H E  F I L E  ' D E F E C T  ' 

> R E L  V A R I A B L E  V A R I A B L E  L A B E L  
' P O S  NAME 

M I S S I N G  P R T  
V A L U E S  FMT 

9 MODYEAR YEAR O F  MANUFACTURE 9 9 .  0 

, 1 0  T O T A L V E H  I N V E N T O R Y  O F  V E H I C L E S  I N  CATEGORY 

1 1  B R A K E S  R E P O R T E D  BRAKE D E F E C T S  

> 1 2  H E A D L I T E  R E P O R T E D  H E A D L I G H T  D E F E C T S  

NONE 0 
- 

NONE 0 

NONE 0 

1 3  R E A R L I T E  R E P O R T E D  REAR L I G H T  D E F E C T S  NONE 0 

> 1 4  T I R E W O R N  R E P O R T E D  SMOOTH OR WORN T I R E S  NONE 0 

1 5  BLOWOUT R E P O R T E D  T I R E  P U N C T U R E  OR BLOWOUT 

1 6  W H E E L O P F  

> 17  S T E E R I N G  R E P O R T E D  S T E E R I N G  M E C H A N I S M  D E F E C T  

18 POWER 

1 9  GLARE R E P O R T E D  H E A D L I G H T  G L A R E  

/ 2 0  N O L I T E S  L I G H T S  OR R E F L E C T O R S  I N S U F F I C I E N T  

2 1  O T H E R S  

> 2 2  N O D E F E C T  NO D E F E C T S  R E P O R T E D  

NONE 0 

NONE 0 

NONE 0 

NONE 0 

NONE 0 

NONE 0 

NONE 0 

NONE 0 

> 2 3  UNKNOWN M I S S I N G  DATA 
# 

NONE 0 



A P P E N D I X  E 
FARS Fi le - -SPSS S t r u c t u r e  



STATISTICAL PACKAGE FOR T H E  SOCIAL SCIENCES 

FILE N O N A M E  (CREATION DATE = 0 4 / 0 4 / 7 8 )  

D O C U M E N T A T I O N  FOR SPSS FILE ' N O N A M E  ' 

LIST OF THE 1  SUBFILES COMPRISING T H E  FILE 

N O N A M E  N =  1 6 4 0 4  

DOCUMENTATION FOR THE 2 8  VARIABLES I N  T H E  FILE ' N O N A M E  f 

REL V A R I A B L E  V A R I A B L E  L A B E L  
POS N A M E  

1  SEQNUM 

2  SUBFILE 

3 CASWGT 

4 M A K E  M A K E  OF V E H I C L E  
1 ,  CHEVROLET 
2 .  FORD 
3 ,  PONTIAC 
4 .  B U I C K  
5 .  PLYMOUTH 
6 ,  OLDSMOBILE 
7.. D O D G E  
8 ,  VOLKSWAGEN 
9 .  M E R C U R Y  

10 .  C A D I L L A C  
1 1 .  A M E R I C A N  
1 2 .  CHRYSLER 
1 3 ,  LINCOLN 
1 4 ,  OPEL 
1 5 ,  DATSUN 
16.. TOYOTA 
1 7 .  CAPRI 
1 8 ,  M A Z D A  
1 9 .  FIAT 
2 0 .  V O L V O  
2 1 .  A U D I  
2 2 ,  COLT 
2 3 .  H O N D A  
2 4 .  PORSCHE 
2 5 .  Mi;  
2 6 ,  SUBARU 
2 7 .  A R R O W  
6 1 ,  BMW 
62 .  BSA 
63 .  HARLEY-DAVIDSON 
6 4 ,  KAWASAKI 

MISSING PRT 
VALUES FMT 

N O N E  0  

N O N E  A 

N O N E  4 

N O N E  0  



109 

STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES 

IOCUMENTATION FOR THE 2 8  VARIABLES IN THE F I L E  'NONAME l 

REL VARIABLE VARIABLE LABEL 
' 0 s  NAME 

4  M A K E  CONT 
6 5 .  NORTON 
6 6 ,  SUZUKI 
6 7 .  TRIUMPH 
6 8 ,  Y A M A H A  
8 0 ,  BROCKWAY 
8 1 .  D I A M O N D  RED 
8 2 .  FREIGHTLINER 
8 3 , .  FWD 
8 4 .  G M C  
8 5 .  INTERNATIONAL 
8 6 ,  KENWORTH 
87 .  M A C K  
8 8 .  PETERBILT 
8 9 ,  W H I T E  
9 7 ,  OTHER 
9 9 .  U N K N O W N  

5 MODEL MAKE-MODEL OF VEHICLE 
1 0 1 ,  CHEVY N O V A  
1 0 2 .  CHEVY CHEVELLE 
1 0 3 ,  CHEVY MONTE CARL0 
1 0 4 .  CHEVY BISCAYNE ' 

1 0 5 .  CHEVY BEL A I R  
1 0 6 ,  CHEVY IMPALA 
1 0 7 ,  CHEVY CAPRICE 
1 0 8 .  CHEVY C A M A R O  
1 0 9 .  C H E V Y  CORVETTE 
1 1 0 .  CHEVY C O R V A I R  
1 1 1 .  CHEVY VEGA 
1 1 2 .  CHEVY EL C A M I N O  
1 1 3 ,  CHEVY M O N Z A  
1 1 4 .  C H E V Y  L A G U N A  
1 1 5 .  CHEVY CHEVETTE 
1 9 7 ,  CHEVY U N K N O W N  
1 9 9 ,  CHEVY U N K N O W N  
2 0 1 .  FORD FALCON 
2 0 2 ,  FORD MAVERICK 
2 0 3 ,  FORD T O R I N O  
2 0 4 .  FORD GALAXIE 
2 0 5 ,  FORD LTD 
2 0 6 .  FORD MUSTANG 
2 0 7 ,  FORD THUNDERBIRD 
2 0 8 .  FORD CUSTOM 5 0 0  

MISSING P R T  
VALUES FMT 

NONE 0  



110 

:TATISTICAL PACKAGE FOR THE SOCIAL SCIENCES 

IOCUMENTATION FOR THE 28 VARIABLES I N  T H E  FILE ' N O N A M E  ' 
R E L  V A R I A B L E  V A R I A B L E  L A B E L  
' 0  S  N A M E  

5  M O D E L  CONT 
2 0 9 .  FORD XL 
2 1 0 ,  FORD PINTO 
2 1 1 .  FORD R A N C H E R O  
2 1 2 .  FORD FORS 
2 1 3 .  FORD ELITE 
2 1 4 .  FORD G R A N A D A  
297 .  FORD U N K N O W N  
2 9 9 ,  FORD U N K N O W N  
3 0 1 .  PONTIAC LE MANS 
3 0 2 ,  PONTIAC C A T A L I N A  
3 0 3 .  PONTIAC E X E C U T I V E  
3 0 4 .  PONTIAC B O N N E V I L L E  
3 0 5 ,  PONTIAC G R A N D  PRIX 
3 0 6 .  PONTIAC FIREBIRD 
3 0 7 .  PONTIAC G R A N D V I L L E  
3 0 8 .  PONTIAC VENTURA 
3 0 9 .  PONTIAC G R A N D  A M  
3 1 0 .  PONTIAC ASTRE 
3 1 1 ,  PONTIAC SUNBIRD 
3 1 2 .  PONTIAC G R A N D  LEMANS 
3 9 7 .  PONTIAC U N K N O W N  
3 9 9 .  PONTIAC U N K N O W N  
4 0 1 .  B U I C K  SKYLARK-CENTUR 
402 .  B U I C K  LESABRE 
4 0 3 .  B U I C K  WILDCAT 
4 0 4 ,  B U I C K  ELECTRA 
405 .  B U I C K  R I V I E R A  
4 0 6 .  B U I C K  SPORTSWAGON 
4 0 7 .  B U I C K  LESABRE CUSTOM 
408 .  B U I C K  ESTATE W A G O N  
409 B U I C K  APOLLO-SKYLARK 
4 1 0 ,  B U I C K  SKYHAWK 
497 .  B U I C K  U N K N O W N  
4 9 9 .  B U I C K  U N K N O W N  
5 0 1 .  PLYM V A L I A N T  
5 0 2 ,  PLYM SATELLITE-FURY 
5 0 3 ,  PLYM FURY 1  
504 .  PLYM G R A N D  FURY 
5 0 5 .  PLYM G R  FURY CUSTOM 
5 0 6 ,  PLYM G R  FURY B R O U G H A  
5 0 7 ,  PLYM B A R R A C U D A  
5 0 8 .  PLYM V A L  SCAMP 
5 0 9 .  PLYM V A L  DUSTER 

MISSING PRT 
VALUES FMT 



STATISTICAL PACKAGE FOR T H E  SOCIAL SCIENCES 

IOCUMENTATION FOR T H E  2 8  VARIABLES I N  THE FILE ' N O N A M E  ' 

R E L  V A R I A B L E  V A R I A B L E  L A B E L  
' 0 s  NAME 

5  M O D E L  C O N T  
5 1 0 .  PLYM V O L A R E  
5 9 7 .  PLYM U N K N O W N  
5 9 9 ,  PLYM U N K N O W N  
6 0 1 .  OLDS CUTLLSS 
6 0 2 .  OLDS DELTA-88 
6 0 3 .  OLDS 9 8  
6 0 4 ,  OLDS TORONADO 
6 0 5 .  OLDS DYNAMIC-DELMONT 
6 0 6 ,  OLDS JETSTAR-88 
6 0 7 .  O L D 3  VISTA CRUISER 
6 0 8 ,  OLDS O M E G A  
6 0 9 .  OLDS STARFIRE 
6 9 7 .  OLDS U N K N O W N  
6 9 9 .  OLDS U N K N O W N  
7 0 1 .  DODGE DART 
7 0 2 .  D O D G E  CORONET 
7 0 3 .  D O D G E  POLARA 
7 0 4 ,  D O D G E  M O N A C O  
7 0 5 ,  D O D G E  C H A L L E N G E R  
7 0 6 ,  D O D G E  C H A R G E R - C O R O N E  
7 0 7 .  D O D G E  DART SPORT 
7 0 8 ,  D O D G E  D A R T  SWINGER 
7 0 9 .  D O D G E  ASPEN 
7 9 7 ,  D O D G E  U N K N O W N  
799 .  D O D G E  U N K N O W N  
8 0 1 .  V W  K A R M A N  G H I A  
8 0 2 .  V W  BEETLE 
8 0 3 .  V W  DASHER 
8 0 4 .  V W  411 -412  
8 0 5 .  V W  C O M M E R C I A L  
8 0 6 ,  V W  T H I N G  
8 0 7 .  V W  R A B B I T  
8 0 8 .  V W  SCIROCCO 
8 9 7 .  V W  U N K N O W N  
8 9 9 .  VW U N K N O W N  
9 0 1 ,  M E R C U R Y  MONTEGO 
9 0 2 .  M E R C U R Y  M O N T E R E Y  
9 0 3 .  M E R C  M O N T E R E Y  CUSTOM 
9 0 4 ,  MERCURY M A R A U D E R  
9 0 5 .  M E R C U R Y  MARQUIS 
9 0 6 .  M E R C U R Y  C O U G A R  
9 0 7 .  M E R C U R Y  COMET 
9 0 8 .  M E R C U R Y  B R O U G H A M  

MISSING PRT 
VALUES FMT 



STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES 

)OCUMENTATION FOR THE 28  VARIABLES I N  T H E  FILE 'NONAME ' 
REL V A R I A B L E  V A R I A B L E  L A B E L  
' 0 s  NAME 

5  MODEL C O N T  
9 0 9 .  M E R C U R Y  M O N A R C H  
9 1 0 .  MERCURY B O B C A T  
9 9 7 .  M E R C U R Y  U N K N O W N  
9 9 9 .  M E R C U R Y  U N K N O W N  

1 0 0 1 .  C A D D Y  CALAIS 
1 0 0 2 .  C A D D Y  DEVILLE 
1 0 0 3 .  C A D D Y  B R O U G H A M  
1 0 0 4 .  C A D D Y  E L D O R A D O  
1 0 0 5 .  C A D D Y  COMMERCIAL 
1 0 0 6 ,  C A D D Y  FLEETWOOD 
1 0 0 7 .  C A D D Y  SEVILLE 
1 0 9 7 .  C A D D Y  U N K N O W N  
1 0 9 9 .  C A D D Y  U N K N O W N  
1 1 0 1 .  A M C  GREMLIN 
1 1 0 2 ,  A M C  HORNET 
1 1 0 3 .  A M C  M A T A D O R  
1 1 0 4 .  A M C  AMBASSADOR 
1 1 0 5 ,  A M C  JAVELIN 
1 1 0 6 .  A M C  AMX 
1 1 0 7 .  A M C  RAMBLER-AMERICAN 
1 1 0 8 .  A M C  PACER 
1 1 9 7 ,  A M C  U N K N O W N  
1 1 9 9 .  A M C  U N K N O W N  
1 2 0 1 .  CHRYS NEWPORT 
1 2 0 2 .  CHRYS NEWPORT CUSTOM 
1 2 0 3 .  CHRYS 3 0 0  
1 2 0 4 ,  CHRYS N E W  YORKER 
1 2 0 5 .  CHRYS TOWN+COUNTRY 
1 2 0 6 .  CHRYS IMPERIAL 
1 2 0 7 .  CHRYS C O R D O B A  
1 2 9 7 .  CHRYS U N K N O W N  
1 2 9 9 .  CHRYS U N K N O W N  
1 3 0 1 .  L I N C O L N  CONTINENTAL 
1 3 0 2 .  LINCOLN M A R K  3  
1 3 0 3 .  LINCOLN M A R K  4 
1 3 0 4 .  LINCOLN M A R K  5  
1 3 9 7 .  LINCOLN U N K N O W N  
1 3 9 9 .  L I N C O L N  U N K N O W N  
1 4 0 1 .  OPEL KADETT-STANDARD 
1 4 0 2 .  OPEL GT 
1 4 0 3 .  OPEL 1 9 0 0  
1 4 0 4 ,  OPEL M A N T A  
1 4 0 5 .  OPEL 2-DR COUPE 

MISSING PRT 
VALUES FMT 



;TATISTICAL PACKAGE FOR THE SOCIAL SCIENCES 

O C U M E N T A T I O N  FOR THE 28  VARIABLES IN T H E  FILE ' N O N A M E  ' 

REL VARIABLE V A R I A B L E  LABEL 
" 0 s  NAME 

5  M O D E L  CONT 
1 4 9 7 .  OPEL U N K N O W N  
1 4 9 9 .  OPEL U N K N O W N  
1 5 0 1 .  DATSUN 2 4 0 , 2 6 0 , 2 8 0 2  
1 5 0 2 .  DATSUN 1 2 0 0  
1 5 0 3 .  DATSUN PL411 
1504' .  DATSUN PL510 
1 5 0 5 .  DATSUN 1 6 0 0  
1 5 0 6 .  DATSUN 2 0 0 0  
1 5 0 7 .  DATSUN PL610 
1 5 0 8 .  DATSUN B210 
1 5 0 9 .  DATSUN PL710 
1 5 9 7 .  DATSUN U N K N O W N  
1 5 9 9 .  DATSUN U N K N O W N  
1 6 0 1 ,  TOYOTA L A N D  CRUISER 
1 6 0 2 .  TOYOTA COROLLA 
1 6 0 3 .  TOYOTA C R O W N  
1 6 0 4 .  TOYOTA C O R O N A  
1 6 0 5 .  T O Y O T A  MARK2 
1 6 0 6 .  TOYOTA CELICA 
1 6 0 7 .  TOYOTA C A R I N A  
1 6 9 7 .  TOYOTA U N K N O W N  
1 6 9 9 ,  TOYOTA U N K N O W N  
1 7 0 1 ,  CAPRI 
1 7 9 7 .  CAPRI 
1 7 9 9 .  CAPRI 
1 8 0 1 .  M A Z D A  8 0 8 - 1 6 0 0  
1 8 0 2 .  M A Z D A  RX2 
1 8 0 3 .  M A Z D A  RX3 
1 8 0 4 ,  M A Z D A  RX4 
1 8 0 5 .  M A Z D A  COSMO COUPE 
1 8 0 6 .  M A Z D A  8 0 8 - 1 3 0 0  
1 8 9 7 .  M A Z D A  U N K N O W N  
1 8 9 9 .  M A Z D A  U N K N O W N  
1 9 0 1 .  FIAT 1 2 4  
1 9 0 2 .  FIAT 1 2 8  
1 9 0 3 .  FIAT 8 5 0  
1 9 0 4 .  FIAT 1 3 1  
1 9 9 7 .  FIAT U N K N O W N  
1 9 9 9 .  FIAT U N K N O W N  
2 0 0 1 .  V O L V O  1 4 0  
2 0 0 2 .  VOLVO 1 6 0  
2 0 0 3 .  V O L V O  1 8 0 0  
2 0 0 4 .  VOLVO 2 4 0  

MISSING PRT 
VALUES FMT 
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ITATISTICAL PACKAGE FOR THE SOCIAL SCIENCES 

l O C U M E N T A T I O N  FOR T H E  28 VARIABLES I N  THE FILE ' N O N A M E  ' 
R E L  V A R I A B L E  V A R I A B L E  L A B E L  
- 0 s  N A M E  

5  M O D E L  CONT 
2 0 0 5 ,  V O L V O  260  
2 0 9 7 .  V O L V O  U N K N O W N  
2 0 9 9 ,  V O L V O  U N K N O W N  

6  BODTYPE B O D Y  TYPE OF V E H I C L E  
1 .  C O N V E R T I B L E  
2 .  2-DOOR 
3 .  4-DOOR 
6 .  STATIONWAGON 
7.  JEEP TYPE 
8 .  OTHER C A R  
9 .  U N K N O W N  C A R  

1 5 .  MOTORCYCLE 
16,  MOPED 
17.  M I N I B I K E  
18 .  U N K N O W N  M O T O R C Y C L E  
2 5 *  SCHOOL BUS 
2 6 ,  CROSS C O U N T R Y  
2 7 .  TRANSIT BUS 
2 8 ,  OTHER BUS 
2 9 .  U N K N O W N  BUS 
35 .  SNOWMOBILE 
36.  FARM EQUIP 
37 .  D U N E  B U G G Y  
3 8 ,  CONSTRUC EQUIP 
3 9 .  E M E R G E N C Y  V E H  
40.  LIMOUSINE 
41.  MOTOR H O M E  
4 2 ,  FIRE T R U C K  
5 0 ,  PICK-UP 
5 1 .  V A N  
5 2 ,  CARRYALL 
53 .  T R U C K  10-20  
5 4 .  T R U C K  20-26  
55 .  TRUCK > 2 6  
56 .  TRUCK G V W = U N K  
5 7 .  T R A C T O R - T R A I L E R  
5 8 ,  MULTI-TRAILER 
59 .  TRACTOR O N L Y  
6 0 .  U N K N O W N  TRUCK 
9 9 .  U N K N O W N  V E H I C L E  

0. U N K N O W N  VEHICLE 

MISSING PRT 
VALUES FMT 

N O N E  0  



11 5 
; T A T I S T I C A L  P A C K A G E  F O R  T H E  S O C I A L  S C I E N C E S  

l O C U M E N T A T I O N  F O R  T H E  2 8  V A R I A B L E S  I N  T H E  F I L E  ' N O N A M E  ' 

R E L  V A R I A B L E  V A R I A B L E  L A B E L  
-' 0 S N A M E  

M I S S I N G  P R T  
V A L U E S  F M T  

7 Y E A R  M O D E L  Y E A R  O F  V E H I C L E  N O N E  0  

8  W E I G H T  B R A C K E T E D  W E I G H T  O F  V E H I C L E  - C O D E D  
1, 5 0 0 - 1 5 0 0  
2 ,  1 5 0 0 - 2 5 0 0  
3 ,  2 5 0 0 - 3 5 0 0  
4. 3 5 0 0 - 4 5 0 0  
5. 4 5 0 0 - 5 5 0 0  
6 ,  5 5 0 0 - 6 5 0 0  
73 6 5 0 0 - 1 0 5 0 0  
8. 1 0 5 0 0 - 2 5 5 0 0  
9. 2 5 5 0 0 +  

10.  U N K N O W N  W E I G H T  

9  W H L B A S E  B R A C K E T E D  W H E E L B A S E  O F  V E H I C L E  - V I N  
1. 8 0 - 9 3  M I N I  
2 .  9 4 - 1 0 1  S U B C O M P  
3.  1 0 2 - 1 1 1  C O M P A C T  
43 1 1 2 - 1 1 8  I N T E R M E D I A T E  
5.6 1 1 9 - 1 2 5  F U L L  S I Z E  * 
6, 1 2 6 +  
7. U N K N O W N  W H E E L B A S E  

1 0  N 0 , V E H S  C O U N T  O F  V E H I C L E S  O F  U N I Q U E  T Y P E  

1 1  F I R E S  N U M B E R  O F  F I R E S  O R  E X P L O S I O N S  

1 2  U N K l  

1 3  T I R E S  N U M B E R  O F  T I R E  O R  W H E E L  D E F E C T S  

1 4  B R A K E S  N U M B E R  O F  B R A K E  S Y S T E M  D E F E C T S  

1 5  S T E E R  N U M B E R  O F  S T E E R I N G  S Y S T E M  D E F E C T S  

1 6  S U S P E N S  N U M B E R  O F  S U S P E N S I O N  S Y S T E M  D E F E C T S  

1 7  P O W E R  N U M B E R  O F  P O W E R  T R A I N  D E F E C T S  

18  E X H A U S T  N U M B E R  O F  E X H A U S T  S Y S T E M  D E F E C T S  

1 9  H E A D L T S  N U M B E R  O F  H E A D L I G H T  D E F E C T S  

N O N E  0  

N O N E  0  

N O N E  0  

N O N E  0  

N O N E  0  

N O N E  0  

N O N E  0  

N O N E  0  

N O N E  0 

N O N E  0  

N O N E  0  

N O N E  0  



11 6 

; T A T I S T I C A L  P A C K A G E  F O R  T H E  S O C I A L  S C I E N C E S  

l O C U M E N T A T I O N  F O R  T H E  28  V A R I A B L E S  I N  T H E  F I L E  ' N O N A M E  ' 
R E L  V A R I A B L E  V A R I A B L E  L A B E L  
O O S  N A M E  

M I S S I N G  P R T  
V A L U E S  F M T  

2 0  S I G L T S  N U M B E R  O F  S I G N A L  L I G H T  D E F E C T S  N O N E  0 

2 1  O T H L T S  N U M B E R  O F  O T H E R  L I G H T  D E F E C T S  N O N E  0 

2 2  H O R N  N U M B E R  O F  H O R N  D E F E C T S  N O N E  0 

2 3  M I R R O R  N U M B E R  O F  M I R R O R  D E F E C T S  N O N E  0 

2 4  W I P E R S  N U M B E R  O F  W I N D S H I E L D  W I P E R  D E F E C T S  N O N E  0 

25  S E A T I N G  N U M B E R  O F  D R I V E R  S E A T I N G - C O N T R O L  D E F E C T S  

2 6  O T H E R  N U M B E R  O F  O T H E R  D E F E C T S  

2 7  H I T C H  N U M B E R  O F  T R A I L E R  H I T C H  D E F E C T S  

N O N E  0 

N O N E  0 

N O N E  0 

2 8  U N K 2  N O N E  0 
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A D e f e c t  I n v e n t o r y  Model 
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HIGHWAY SAFETY RESEARCH INSTITUTE 

February 1 , 1978 

MEMOTO: F i l e  

FROM : T. K i m  and R. Kaplan 

SUBJECT: P r e d i c t i v e  Model f o r  O f f i c e  o f  Defects I n v e s t i g a t i o n  

The NHTSA O f f i c e  of Defects I n v e s t i g a t i o n  i s  respons ib le  f o r  t h e  

d iscovery  o f  d e f e c t i v e  automobi 1  e  components, r e c a l l  i ng the  veh i c l es  

f o r  m o d i f i c a t i o n  when t he  d e f e c t  i s  s a f e t y  r e l a t e d ,  and mon i t o r i ng  t he  

r e c a l l  process. Our c o n t r a c t  w i t h  OD1 i s  p r i m a r i l y  concerned w i t h  

i d e n t i f y i n g  the  communication channel s  by which the  o f f i c e  i s  a1 e r t e d  

t o  p o s s i b l e  d e f e c t  s t a tes .  We t h i n k ,  however, t h a t  a  n a t u r a l  ex tens ion  

of our  ana l ys i s  would be t o  model t he  d e f e c t  process i t s e l f  t o  p rov ide  

the  o f f i c e  w i t h  a  po l icy-and-dec is ion-making t o o l  f o r  i t s  own managerial 

purposes. The i n i t i a l  o u t l i n e  f o r  sugh a  model f o l l o w s .  

A. D e f i n i t i o n s  and Assumptions 

The t ime p e r i o d  f o r  t he  ana l ys i s  s t a r t s  a t  to, t h e  s t a r t  o f  pro-  

duc t i on  f o r  v e h i c l e  t ype  j where 

--- . - - .- 

J being t he  t o t a l  number o f  d i f f e r e n t  types of v e h i c l e s  under cons ide ra t i on .  
- - - -  

Time runs u n t i l  T, t h e  end of t he  u lann ing  hor i zon .  

A u n i t  t ime i n t e r v a l  (UTI)  i s  de f i ned  a r b i t r a r i l y  as one week, and t he  

p lann ing  ho r i zon  may be, f o r  example, 10 years,  y i e l d i n g  T = 10 years = 520 U T I  . 



{ti} i n  t h e  above f i g u r e  i s  a  sequence o f  t i m e  p o i n t s  where 

to < tl < t < . . . < T  and UTI  = ti - ti-l = tjrl 
2  

- t .  f o r  a l l  i 
1 

where i = 1,2,3, . . . , T-1 

tui} i s  t h e  index  o f  U T I  where 

C 1 , 2 , 3  , . . . ,  T 1 

e.g. t =  = t h e  5 t h  UTI  = t h e  5 t h  week 

I n  a d d i t i o n  t o  d e f i n i n g  to as t h e  s t a r t  o f  p r o d u c t i o n ,  we d e f i n e  ts as 

t h e  t i m e  which p r o d u c t i o n  i s  stopped, and t L  a s  t h e  guarantee t i m e  o r  

t h e  t i m e  l a g  b e f o r e  a  component f a i l u r e  can occur .  

r ( j , t )  i s  t h e  p r o d u c t i o n  r a t e  o f  v e h i c l e  t y p e  j a t  t i m e  t, 

where t C i a i  } 

s  ( j  ,kV)  i s  t h e  scrap r a t e  o f  v e h i c l e  t y p e  j which has an 

age o f  k,, 

number o f  v e h i c l e  t y p e  j o f  age kv+ l  i n  use a t  t + l  s(j,k,) = 1  - -  number of  v e h i c l e  t y p e  j o f  age k, i n  use a t  t 

which wi l .1 be ob ta ined  from cu rve  f i t t i n g  o r  t a b l e  l ook -up .  Two 

assumptions a r e  made i n  c o n j u n c t i o n  w i t h  t h e  sc rapp ing  process : 

1 )  Veh ic les  produced a t  t i m e  t = wi a r e  exposed f o r  
sc rapp ing  a f t e r  t i m e  ti . 

2 )  Veh ic les  produced a t  t i m e  t = wi a r e  cons ide red  as 

one U T I  o l d  a t  t i m e  t = 
t ~ + i  w i t h  s ( j  , l )=O. 



The component fai lure  portion o f  th i s  model assumes .... age-specific - 

fai lure  rate .  That i s ,  component fai lure  depends on the age of the 
component, k c ,  and i s  independent of the vehicle age, k,,. 

Two types of fai lure  wi 11 be a1 lowed in the model ; 
Major:- overhaul or replacement required, with kc se t  t o  0. 

Minor: repair required, with k continuing 
C 

h ( i  ,kc) = type i fa i lure  rate  of component age kc . 
- - - i = 

1 1  for major fai lure  
. - ( 2 for minor fai lure  

L 

The fai lure  rates allowed are ei ther  increasing or constant ( i  . k . ,  Poisson 

~ a i l u r e  process). Typical curves for these are shown below, 

Failure 

ury ra te  

Increasing Fai 1 ure Rate ( I F R )  Constant Fai 1 ure Rate ( C F R )  

- - - -  . -. -- - 

- - - _ One further assumption 
- . 

as an.-init ial  condition, : i s  necessary before going into a discussion 
of the mathematical model. For a component fa i lure  occuring u the 

i ' 
replacement/repair will be completed during w i .  This will probably n o t  
hold if we consider components o f  the level of integration u p  t o  trans- 
mission or engine, b u t  we are more 1 i kely to be dealing with parts a t  a 
much lower level of indenture* i . e . ,  sub- or sub-sub-assembl ies .  



B. The mathematical model . 

The f i r s t  s tep  i n  t he  computat ional  process i s  t o  c a l c u l a t e  

N( j ,kv ,kc , t ) ,  t h e  t o t a l  number of veh i c l es  o f  t ype  j o f  age kv w i t h  a  

t a r g e t  component o f  age kc which a re  exposed f o r  f a i l u r e  a t  t ime t. That 

i s ,  we want t o  compute t h e  t o t a l  i n ven to r y  o f  veh i c l es  on t h e  road a t  

any t ime by type, age, and t a r g e t  component age, 
d 

The f o l l o w i n g  steps break down t he  computat ion and g ive:  t h e  t o t a l  
v e h i c l e  popu la t i on  a t  any t ime t, N ( t ) ,  o r  by v e h i c l e  type, ~ ( j , t ) ,  o r  

N ( j , k v , t )  = v - or by v e h i c l e  ase, Y(k ,kv , t ) .  t N( j , kv ,kc , t )  
k = I  

C 

The mathematical task  i s  t o  f i n d  an e x p l i c i t  express ion f o r  N ( j  ,kv,kc, t )  

f o r  any t, tC{w } , and kv  = l , 2  ,... t, k  =l ,2 ,... kv,  and j C J. 
C 

One poss.ible approach t o  t h i s  task  i s  t o  view t h e  s i t u a t i o n  as a  Markov 

Renewal Process. A s i n g l e  s t a t e  cons i s t s  o f  a  s p e c i f i c  age f o r  bo th  t he  

v e h i c l e  and t h e  t a r g e t  compon$nt .and i s  expressed by ( k v  ,kc) .  The diagram 

below shows the  poss ib l e  pa th  a n a l y s i s  i n  t h e  t r a n s i t i o n  from one U T I  t o  

t h e  nex t .  



. P o s s i b l e  T r a n s i t i o n  Path Ana lys is  w i t h  s t a t e  of (~,,k,) 
1 

* 

Two cases a re  o f  i n t e r e s t :  1  ) where t < t , and 2) where ts < t < T .  - S - 
where tS i s  t h e  t ime  a t  which p roduc t i on  s tops.  

I n  t h e  f i r s t  case 

i f l < k < t  v- 
and 1 < k < kv  

C- 

and kc = 1  

if k  =1 
v  

and k  =7 
C 

The i n i t i a l  c o n d i t i o n  i s  s p e c i f i e d  by ~ ( j , l  ,l , l )  = r ( j , l ) .  



Recursively for 1 < k v  < t  and 1 < kc  - < k v  

since s ( j  , l ) -h(1  ,1)=0 

For computational purposes we def i ne 
k k 

SH(j ,k ,k ) = g+ ( 1 - S ( j ,  m ) )  ( I -h( l  ) n 1 )  
V C n= l  n =1 

In this  formulation, we note that  

SH(j ,1 . ,1 )  = 1 and 

Then, for 1 < k v l  t and 1 < k c i  k v 
N(j,k,,,kcyt) = r ( j , t - k " ) * S ~ ( j , k  ,k ) v C 

In the second case, where ts< t LT, the effect  of a recall i s  considered. 
The following three conditions are postulated i n .  th i s  formulation. 

1 )  Production of the old component stops a t  t S ,  and 
vehicles produced a f t e r  tS contain new components. 

2 )  Any old components which f a i l ,  are replaced with new 
ones. 

3 )  New components are "perfect", i . e . ,  once replaced, 
are not subject to fai lure .  



Since we no longer  need t o  cons ider  the  age of t he  component a f t e r  ts 

( f r om 3 above), we may de f ine  E(j ,kv , t )  as t he  t o t a l  number o f  t ype  j 

veh i c l es  of age k which have been rep laced  w i t h  new components where ~( j ,k, , t )=O 
v  

when t l t S .  We can a l s o  compute a combined f a i l u r e  r a t e  h (kc )  (us ing  

2 above), so t h a t  

i f  t-tg kg t 

and t-t s- < k c <  - k v  

i" otherwise  

and W(j , kv , t )  

if t-t, -i k < T  
- V 

c" otherw i  se 

The t o t a l  v e h i c l e  popu la t i on  a t  t ime  t, when ts< t < T can be computed 

t h e r e f o r e  by:  - 



We wish now t o  c a l c u l a t e  M ( i  , j,k ,k t )  t h e  number o f  exoected f a i l u r e s  of 
v C 

t ype  i ,  f o r  v e h i c l e  t y g  j of  age k w i t h  component aae kc a t  t ime  t. I n  v ' 
the  case where t < tS, ( i  l d u r i n g  t ime o f  p r o d u c t i o n ) .  - 

and thus, + I, 

i j = 1  kv= l  k  =1 
C 

where M( t )  i s  t h e  t o t a l  o f  t h e  expected f a i l u r e s  i n  t h e  v e h i c l e  p o p u l a t i o n  a t  t ime  t ,  
In t h e  case where ts < t < T, t h e  f o r m u l a t i o n  i s  i d e n t i c a l  except  f o r  - 
t h e  absence o f  t h e  i component. 

To c a l c u l a t e  t he  number o f  expected f a i l u r e s  f o r  v e h i c l e  t ype  j d u r i n g  

any t ime  p e r i o d  t, t o  t2: 

M(?,t, , t 2 )  = i2 M ( j , t )  d t  and 

J 

M(t l  , t p )  = Z M( j , t l  , t Z )  g i ves  t he  t o t a l  o f  t h e  expected f a i l u r e s  

j = 1  

i n  t he  v e h i c l e  popu la t i on .  



C.  The r e c a l l  d e c i s i o n  

The u l t i m a t e  goal  o f  t h e  f o rego ing  development i s  t o  p r o v i d e  

ass is tance  t o  t he  OD1 i n  i n s t i t u t i n g  and j u s t i f y i n g  r e c a l l  campaigns. 

Th i s  model w i l l  p r ov i de  an es t ima te  of t h e  number o f  d e f e c t i v e  i tems 

i n  t h e  v e h i c l e  popu la t i on  and, based on an i n p u t  o f  t h e  f a i l u r e  r a t e  

o r  p r o b a b i l i t y ,  w i  11 generate  t h e  f a i l u r e  d i s t r i b u t i o n  over  t ime.  The 

number o f  veh i c l es  a f f e c t e d  by a  r e c a l l  campaign beg inn ing  a t  t ime  t 
R 

can be c a l c u l a t e d  by:  

when tR - < ts. 

Should tR > tS, we must mod i fy  t h i s  q u a n t i t y  by t he  exper ience o c c u r r i n g  

subsequent t o  t h e  s top  of p roduc t ion ,  g i ven  by 

The t o t a l  number of veh i c l es  o f  a l l  types i nc l uded  i n  a  r e c a l l  a t  t ime  tR 

can be computed by 

The e f f ec t i veness  o f  a  r e c a l l  campaign can be measured by t h e  response 

r a t e ,  R,  t h e  p r o p o r t i o n  o f  veh i c l es  hav ing t h e  de fec t i ve  component r e p a i r e d  

o r  rep laced .  The number o f  v e h i c l e s  remain ing on t h e  road some p e r i o d  o f  

t ime  a f t e r  t he  i n i t a t i o n  o f  t h e  r e c a l l  i s  computed as above, w i t h  t he  a d d i t i o n  

o f  t h e  f a c t o r  (1  -R)  . 
No a t tempt  has been made i n  t h i s  d i scuss ion  t o  account f o r  t h e  sa fe ty  

r e l a t e d  cos t s  o f  d e f e c t i v e  components, N a t u r a l l y  these  a re  c r u c i a l  t o  any 

dec i s i ons  about r e c a l l  ac t i ons ,  and t h e  c o s t  d i s t r i b u t i o n  f o r  component f a i l u r e  

i s  another  necessary i n p u t  t o  an eventua l  management system which w i l l  be 

usefu l  t o  t h e  O f f i c e  o f  Defects  I n v e s t i g a t i o n .  



A P P E N D I X  G 
T h e  FORTRAN Program f o r  Combin ing  

Two BREAKDOWN O u t p u t s  



6 0  
61 
6 2  
63  
6 4  
65 
66 
67 
68 
6 9  
7 0  
7 1 
72 
73 
74  
75 
76 
77 
78 
7 9  
80 
8 1 
82 
8 3 
8 4  
85 
8 6  
87 
88 
89 
90 
9 1 
92  
9 3  
9 4  
95 
96 
9 7  
98 
99 

t o o  
1 0 1  
1 0 2  
1 0 3  
1 0 4  
1 0 5  
1 0 6  
107 
138 
1 0 9  
1 1 0  
1 1 1  
112 
113  
1 1 4  
1 1 s  
116 
117 
118 
119 

C 
1 5 0  CALL HOVEC ( 5 5 , I N  ( 1 )  ,HEAD) 

CALL MOVZC ( 1 0 , ' T O T A L  S U d 1 , A E A D ( 6 4 )  ) 
CALL HOVEC(13, 'BUMBER DEFECT' ,HEAD ( 8 1 )  ) 
CALL HOVEC (8,  ' X  DEFECT' ,HEAD (10  1) ) 
CALL M O V E C ( l O , l S I G .  L E V E G ' , H E A D ( 1 1 5 ) )  

C 
CALL WRITE (BEBD,LENH,d,LNUfl ,8)  

C  
C  
C  

I Y = O  
2 0 0  CALL S E T C ( 1 2 4 , 0 U T , '  * )  

CALL SETC ( 1 3 4 , I N ,  ' * )  
CALL BEAD ( IH,LE!4IN,O ,LNUt l ,7 )  
I Y = I Y t  1 

C 
I F  ( L C O f l C ( 1 , 1 = ' , I N ( 1 6 ) )  .EQ. 0 ) GO TO 3 0 0  

C  
I F  ( Kt ( I Y )  . LT. 0  ) GO TO 2 1 0  

C  
CALL MOVEC(60 , IN,OUT)  
CALL D E C B I N ( I N , 6 3 , 6 , K K )  
R KK= KK 
XKK=RKK/K 1  (I Y )  * l o o .  
I X1=XKK 
IX2=(XKX-1x1) *I 3 0  

C 
CALL PIOVEC (6,SUUT ( 1  , I Y )  ,OUT ( 6 6 )  ) 
CALL f lOYEC(13 ,XN(61 )  , O U T ( 7 9 ) )  
CALL BTD ( I X l , O U T ( 1 0 0 )  ,4 ,NDN, '  I )  
CALL i I O V E C ( l , ' . ' , O i i T ( 1 0 4 ) )  
CALL BTD ( IX2,OUT ( 1 0 5 )  ,2,NDN, ' 0 ' )  
I F  ( I Y  .GT. 1 ) GO TO 2 0 5  
N = K 1  ( 1 )  
P = R K K / N  
I D P R O P 0  
GO TO 206 

2 0 5  NS=K1 ( I Y )  
N D S = K K  
CALL DUBM (N, P,i?S,NDS, DP, D P R O B I I F I S H R )  
IF(~DS.EQ.0.AND.DPfIOB.GT.O.S)CO TO 2 3 7  
IDPROB=DPB0i3*10000  

2 0 6  CALL N O V E C ( 2 , ' 0 . ' , 0 U T ( 1 1 7 ) )  
CALL BTD(IDPROB,OUT ( 1  1 9 )  , 4 , N 0 8 , ' 0 9 )  
GO T O  208 

C 
2 0 7  CALL SETC (4,OUT ( 1 1 9 )  , '* ' )  

C 
2 0 8  CALL ARITE  (OUT,LEMOUT, O,LNOM, 8 )  

GO TO 200 
C 

2 1 0  I F  ( L C O H C ( S , * C R I T E '  ,IN (2) ) .XQ. 0  ) G O  TO 2 5 1  
I F  (LCO8C (S , 'VABIA1 , I N ( 2 )  ) .EQ. 0  ) GO TO 26 1 
CALL WRITE ( I N  ,LENIN,  O,LNUM,8) 
GO TO 2 3 0  

C  
2 5 1  CALL M O V E C ( 1 , ' / J , I N ( 3 0 ) )  

CALL HOVEC(8 ,TEMPl , IN  ( 3 2 )  ) 
CALL # R I T E  (IN,LENB,O,LNUl4,8)  



CALL #RITE(BEBD,LEYH,O,LNUfi,8) 
Go TO 200 

CALL U R I T E  (IN , L E N I N , O  , L N U M , 8 )  
CALL B E A D  ( I N , L E N I N ,  O , L N U X , 7 )  
CALL URITE(IH,LENIN,O,LNUM,8) 

STOP 
E N D  
SUBROUTINE D U N H  (N,P,NS,NDS,DP,DPROB,IfISHB) 
I F I S H R = O  
D P R O B = O .  
S I G =  1 .  
P I=P 
Q = l  . - P I  
D N S = N S  
DDS= N D S  
D P = D D S / D N S  
H ALP= D N S / 2  
S A R P = P l * N S  
S H D = N S - S  ABP 

IF ( D D S . L E . H A L P )  GO TO 10 
SIG=-1, 
P 1=Q 
Q=1 .-Q 
N D S = N S - N D S  
P L O G =  ALOG ( P l )  
Q L O G = A L O G  (Q)  
IP ( I V D S ,  E Q .  0) GO T O  20 
YE'= 1 
H P 1- NS + 7 
DO so I = I , N D S  
N P l = N P 1 - 1  
N P = N P * N P I / I  
DP= P L O G * I + Q L O G *  ( N S - I )  
DP= EXP (DP)  
A P - D P * N P  
D P R O B = D P R O B + A P  
C O N T I N U E  
T T P = Q L O G * N S  
AP= E X P  (TTP) 
DPROB=DPBOB+AP 
IF (SIG. EQ.-1,)  DL?ROB=q . - D P R O B  
R E T U R N  
D I F F = D P - P  
V A B = P * Q  
V A R N = N - N S  
V A B N = V A R N / N  
V A R N = V A R N * V A R / I I S  
STAND=SQRT ( V A R N )  
Z = D I F F / S T A N D  



* 
a 
W 

+-. 
C I A  

5 -  

2 3 
Z X 
4 c-( 

- 4 -  - 0 -  
s W - = m  

- H  Y 
z=na 
Y W U  
- 4  - 
=?-• 
m z i ?  

l-4 
--U 
w a s s o  
E - r d O F  
M W U -  
C O W d  

O * U  
P U O W  
+cllE3a 
w 
H -GI 4 
I I  44 
X E r 4 - 4  
H H U U  



10 CALL NOR3 (Z ,DPBOB)  
18 1 RETURN 
'92 END 
* 13 S U B R O U T I N E  ~ O B M  (z,i?) 
1 3 4  C CONVERTS NOl3iYAL DEVIATES TO HIT PROBABILITIES 
185 C 2 IS I?ORMAL DEVIATE 
36 C P I S  P R O B A E I L I T Y  Y E S ( A B E A  BELOW C R I T E R I O N )  
3 7 X= A8S (2) /1.4 142 1 

188 PHI-1 . O - 1  .O /  ( (1,0+0278393*X+.230389*X**2+. 000972*X**3 
' 39 1 +. 078 138*X+*4) **4) 

3 0 P= (PHI+I.O)/L.O 
19 1 IP(Z.GE.O.9) GO TO 1 
'92 Fl.0-P 
3 3 1 EETURN 

134 E N D  
ND O F  P I L E  


