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SECTION 1 

INTRODUCT I ON 

The N a t i o n a l  A c c i d e n t  summary f i l e  was a n a l y z e d  u s i n g  HSRI's 

S t a t i s t i c a l  A n a l y s i s  package-and p a r t i c u l a r l y  t h e  A I D  a l g o r i t h m .  

The m a j o r  c o n c l u s i o n  is t h a t  we have  e f f e c t i v e l y  d e m o n s t r a t e d  t h a t  

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

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

S i n g l e  v e h i c l e  c r a s h e s ,  i n  t h i s  f i l e ,  had  a n  i n j u r y  r a t e  

( i n j u r i e s / i n v o l v e m e n t )  a l m o s t  d o u b l e  t h a t  f o r  i n v o l v e m e n t s *  i n  

m u l t i p l e  v e h i c l e  c r a s h e s .  T h i s  migh t  r e s u l t  f rom a n  u n d e r  r e p o r t -  

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

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

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

t h o s e  o c c u r r i n g  a t  n i g h t  had  a  h i g h e r  i n j u r y  r a t e .  P e r s o n s  aged  

6 5  and  above  had a  f a t a l i t y  r a t e  which  was t w i c e  t h a t  f o r  o t h e r  

a g e  g r o u p s ,  however t h e i r  i n j u r y  r a t e  t e n d e d  t o  b e  lower  t h a n  t h a t  

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

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

i d e n t i f i e d  a s  s i n g l e  v e h i c l e  head-on and r e a r  end and m u l t i p l e  

v e h i c l e  s t r i k i n g  f i x e d  o b j e c t  c r a s h e s .  Thus a n  a d d i t i o n a l  b e n e f i t  

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

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

1 and 2 which  p r e s e n t  t h e  AID g e n e r a t e d  s u b g r o u p s  u s i n g  b o t h  i n -  

j u r y  r a t e  and f a t a l i t y  r a t e  a s  d e p e n d e n t  v a r i a b l e s .  I n  a d d i t i o n  

t a b l e s  1 t h r o u g h  9 p r e s e n t  t h e  one  way r e l a t i o n s h i p s  be tween t h e  

i n d e p e n d e n t  v a r i a b l e s  and t h e  d e p e n d e n t  v a r i a b l e s  - i n j u r y  and 

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

*The f i l e  u s e d  f o r  t h i s  a n a l y s i s  had b e e n  p r e v i o u s l y  r e b u i l t  t o  
i n c l u d e  o n l y  t e n  p r e d i c t o r  v a r i a b l e s .  One o f  t h e s e - a c c i d e n t  
s e v e r i t y - w a s  n o t  u s e d  s i n c e  i t  was o b v i o u s l y  h i g h l y  c o r r e l a t e d  
w i t h  d e p e n d e n t  v a r i a b l e s  a c t u a l l y  u s e d - i n j u r i e s  p e r  i n v o l v e m e n t  
and f a t a l i t i e s  p e r  i n v o l v e m e n t .  I n  a d d i t i o n  t h e  c a s e s  c o n t a i n -  
i n g  any m i s s i n g  d a t a  c o d e s  were  e l i m i n a t e d .  



SECTION 2 

ANALYSIS PROCEDURE 

The f i l e  p r o v i d e d ,  by NHTSA, f o r  t h i s  a n a l y s i s  c o n s i s t e d  of  

a p p r o x i m a t e l y  24 x l o 6  i n v o l v e m e n t s  which  were  c l a s s i f i e d  i n t o  

83 ,782 c e l l s  u s i n g  t h e  n i n e  i n d e p e n d e n t  v a r i a b l e s  shown i n  t a b l e s  

1 t h r o u g h  9 .  W i t h i n  e a c h  o f  t h e  c e l l s  i41as r e c o r d e d  t h e  number o f  

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

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

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

p e d e s t r i a n  p a r t i c i p a t i n g  i n  a  p a r t i c u l a r  c r a s h .  ( e . g .  a  two 

v e h i c l e  c r a s h  h a s  two i n v o l v e m e n t s  w h i l e  a  s i n g l e  v e h i c l e  c r a s h  

h a s  one;  however a  p e d e s t r i a n  c r a s h  was d e f i n e d  a s  a  s i n g l e  v e h i c l e  

c r a s h  h a v i n g  two i n v o l v e m e n t s )  The a n a l y s i s  was b a s e d  upon d e f i n -  

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

s p a c e  d e f i n e d  by t h e  i n d e p e n d e n t  v a r i a b l e s .  F o r  e a c h  o f  t h e s e  

o b s e r v a t i o n s  a s e v e r i t y  r a t e  was computed by d i v i d i n g  t h e  number 

o f  i n j u r i e s  a n d  f a t a l i t i e s  by t h e  number o f  i n v o l v e m e n t s  f o r  t h a t  

c e l l .  Thus we have  a  n i n e  way f a c t o r i a l  d e s i g n  w i t h  some m i s s i n g  

c e l l s .  

I f  e a c h  o f  t h e  c e l l s  had c o n t a i n e d  t h e  same number o f  i n v o l v e -  

m e n t s  t h e  s e v e r i t y  r a t e s  p e r  c e l l  would b e  combined d i r e c t l y  ( i . e .  

a v e r a g e d )  t o  o b t a i n  c r a s h  s e v e r i t i e s  f o r  c r a s h e s  i d e n t i f i e d  by 

c o m b i n a t i o n s  of a  number o f  o b s e r v a t i o n s  o r  c e l l s .  However s i n c e  

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

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

r e s u l t e d  i n  b i a s e d  m e a s u r e s  o f  c r a s h  s e v e r i t y .  To overcome t h i s  

p rob lem t h e  d e p e n d e n t  v a r i a b l e  - s e v e r i t y  r a t e -  was w e i g h t e d  by 

t h e  number o f  i n v o l v e m e n t s  i n  t h e  c e l l .  T h i s  r e s u l t e d  i n  c e l l  

means and s q u a r e d  v a r i a b i l i t y  terms b a s e d  upon t h e  number o f  i n -  

v o l v e m e n t s  r a t h e r  t h a n  t h e  number o f  c e l l s .  T h e r e f o r e  t h e  depen-  

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

j u r i e s  p e r  i n v o l v e m e n t  and  f a t a l i t i e s  p e r i n v o l v e m e n t . *  

*The A I D  a l g o r i t h m  was a l s o  r u n  u s i n g  i n j u r i e s  p e r  c e l l  a s  a  de-  
p e n d e n t  v a r i a b l e .  These  r e s u l t s  a r e  n o t  i n c l u d e d  h e r e  s i n c e  t h e  
c e l l  means and s q u a r e d  v a r i a b i l i t i y  terms w i l l  b e  somewhat b i a s e d  
d u e  t o  t h e  u n e q u a l  numbers o f  i n v o l v e m e n t s  p e r  c e l l .  Thus  t h e  
i n t e r p r e t a t i o n  o f  t h e s e  r e s u l t s  would b e  somewhat u n c e r t a i n .  
However t h e y  a r e  a v a i l a b l e  on r e q u e s t .  

-2 - 



SECTION 3 

DISCUSSION OF RESULTS 

T a b l e s  1 t h r o u g h  9 i n d i c a t e  t h e  o n e  way r e l a t i o n s h i p s  be tween  

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

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

p o s s i b l e .  From t a b l e  o n e  i t  c a n  b e  s e e n  t h a t  s i n g l e  v e h i c l e  and 

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

and  i n j u r i e s .  T a b l e  2 shows p e d e s t r i a n  c r a s h e s  w i t h  t h e  h i g h e s t  

f a t a l i t y  s e v e r i t y  ( a l t h o u g h  n o t  f o r  i n j u r y )  w h i l e  a n g l e  a n d  r e a r  

end  c r a s h e s  a r e  l o w e s t .  C r a s h e s  i d e n t i f i e d  a s  "run o f f  t h e  r o a d " ,  

a n d l S t r i k i n g  f i x e d  o b j e c t l ' h a d  t h e  h i g h e s t  i n j u r y  s e v e r i t y .  The 

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

m a t e l y  s e v e n t y - f i v e  p e r c e n t  o f  t h e  c r a s h e s  i n  t h e  f i l e .  Dry r o a d s  

have  t h e  h i g h e s t  s e v e r i t y  c r a s h e s  w h i l e  snowy and  i c y  r o a d s  have  

t h e  l o w e s t ,  no  d o u b t  d u e  t o  d i f f e r e n c e s  i n  v e l o c i t y .  C r a s h e s  

which  o c c u r r e d  a f t e r  d a r k  have  h i g h e r  s e v e r i t y .  S i m i l a r l y  weekend 

c r a s h e s  had a  g r e a t e r  s e v e r i t y  t h a n  d i d  weekday c r a s h e s .  

T a b l e  6 and f i g u r e s  3 and 4 i n d i c a t e  t h e  r e l a t i o n s h i p  be tween  

h o u r  o f  t h e  day  and i n j u r y  s e v e r i t y .  I n j u r y  r a t e s  a r e  r e l a t i v e l y  

f l a t  o v e r  t h e  v a r i o u s  time i n t e r v a l s .  However t h e  f a t a l i t y  r a t e s  

a r e  much h i g h e r  d u r i n g  t h e  l a t e  n i g h t  and  e a r l y  m o r n i n g .  

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

have  a  h i g h  s e v e r i t y  r a t e ,  a s  shown i n  t a b l e  7 .  Male a n d  f e m a l e  

i n j u r y  r a t e s  a r e  q u i t e  s i m i l a r ,  however m a l e s  h a v e  a  much h i g h e r  

f a t a l i t y  r a t e  t h a n  d o  f e m a l e s .  T a b l e  9 a n d  f i g u r e s  5 and  6 i n -  

d i c a t e  t h e  r e l a t i o n s h i p s  be tween  s e v e r i t y  and  a g e  g r o u p .  I n j u r y  

s e v e r i t y  is q u i t e  u n i f o r m  e x c e p t  f o r  a  s m a l l  i n c r e a s e  f o r  young 

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

r a t e  c u r v e  i n d i c a t e s  a  l a r g e  i n c r e a s e  f o r  d r i v e r s  o v e r  a g e  64 .  

F i g u r e  1 i n d i c a t e s  t h e  s u b g r o u p s  d e f i n e d  by t h e  A I D  a l g o r i t h m  

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

v e r s u s  m u l t i p l e  v e h i c l e  s p l i t  is t h e  mos t  p ronounced  o f  t h o s e  

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



o c c u r r i n g  a t  n i g h t  were of  g r e a t e r  s e v e r i t y .  However i n  t h e  s i n g l e  

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

milch h i g h e r  s e v e r i t y  t h a n  d i d  c a r  o r  t r u c k  c r a s h e s .  W i t h i n  t h e  

fo rmer  g r o u p  p e d e s t r i a n  c r a s h e s  had a lower  i n j u r y  r a t e  t h a n  d i d  

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

and s t r i k i n g  f i x e d  o b j e c t s .  T h i s  h i g h e r  i n j u r y  s e v e r i t y  is a l s o  

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

d i c a t e d  i n  s u b g r o u p  9 .  

F i g u r e  2 p r e s e n t s  t h e  s u b g r o u p s  r e s u l t i n g  from a p p l y i n g  t h e  

A I D  a l g o r i t h m  w i t h  f a t a l i t i e s  p e r  invo lvement  a s  t h e  dependen t  

v a r i a b l e .  The s t r o n g e s t  p r e d i c t o r  was c o l l i s i o n  t y p e .  However 

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

end c r a s h e s  - which a r e  m u l t i p l e  v e h i c l e  t y p e  c r a s h e s  - w h i l e  t h e  

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

The s u b g r o u p  w i t h  t h e  h i g h e s t  r a t e  o c c u r r e d  f o r  subgroup  5 which 

c o n t a i n e d  p e r s o n s  o v e r  age  6 4 .  

T a b l e s  A - 1  t h r o u g h  A-37 i n  t h i s  Appendix p r e s e n t  t h e  b i -  

v a r i a t e  d i s t r i ~ i o n s  of  i n v o l v e m e n t s  u s i n g  a l l  c o m b i n a t i o n s  of  

i n d e p e n d e n t  v a r i a b l e s  u s e d  i n  t h e  a n a l y s i s .  I t  s h o u l d  be n o t e d  

t h a t  t h e  invo lvement  f r e q u e n c i e s  have  a l l  been d i v i d e d  by a  

f a c t o r  of 100 .  The e x p e c t e d  f r e q u e n c i e s  a r e  b a s e d  upon t h e  s t a n -  

d a r d  a s s u m p t i o n  of  independence  of  t h e  two v a r i a b l e s  which d e f i n e  

t h e  t a b l e .  Thus t h e  e x p e c t e d  v a l u e s  a r e  o b t a i n e d  from t h e  f o l -  

lowing r e l a t i o n s h i p .  

Expec ted  
Frequency 
f o r  c e l l  - - 
d e f i n e d  by Invo lvements  
row i and 
column j .  

The e x p e c t e d  f r e q u e n c i e s  f o r  a  p a r t i c u l a r  c e l l  can  b e  compared 

w i t h  t h e  a c t u a l  f r e q u e n c i e s  f o r  t h a t  c e l l  t o  d e t e r m i n e  if cer- 

t a i n  c o m b i n a t i o n s  of  v a r i a b l e s  ( c e l l s )  a r e  o v e r  r e p r e s e n t e d  i n  



c r a s h  i n v o l v e m e n t s .  F o r  example  f rom T a b l e  A - 1  p a s s e n g e r  c a r s  

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

s i n c e  t h e  e x p e c t e d  f r e q u e n c y  i s  1 1 , 7 8 9 . 1  a n d  t h e  a c t u a l  f r e q u e n c y  

is 1 2 , 2 4 5 .  T h i s  f i n d i n g  c a n  a l s o  be o b t a i n e d  f rom a n  e x a m i n a t i o n  

of  t h e  Row P e r c e n t  T a b l e .  

C o n v e r s e l y  T r u c k s  a r e  o v e r - r e p r e s e n t e d  i n  b o t h  s i n g i e  and 

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

h i g h l y  o v e r - r e p r e s e n t e d  i n  u r b a n  s i n g l e  v e h i c l e  c r a s h e s  (324 v s .  

3 1 . 0 ) .  



National Accident Summary 

(one way r e l a t i onsh ips )  

Table 1 Accident Type Location 

Number of I n j u r i e s  per F a t a l i t i e s  per 
Involvements Involvement Involvement 

S ing le  Vehicle - Rural 249,442 .60 ,0281 

Urban 178,216 .52 ,0174 

Multi  Vehicle - Rural 643,475 .39 ,0097 

Urban 1,341,884 .30 ,0015 

Table 2 C o l l i s i o n  Type 

Pedest ra in  

Non Motor Vehicle 

Fixed Object 

Run Off Road 

Overturned 

Head-On 

Angle C o l l i s i o n  

Rear End 

D r  Y 
Wet 

Snowy or Icy 

Daylight 

Dawn o r  Dusk 

Darkness 

Table 3 Road Surface 

Table 4 Light Condit ions 



Table 5 Day of Week 

Number of I n j u r i e s  per F a t a l i t i e s  per 
Involvements Involvement Involvement 

Weekday (Monday-Fr iday) 1,688,557 , 34  ,0065 

Weekend (Saturday&Sunday) 724,460 .44 ,0102 

Table 6 Hour Group 

Passenger Car 

Truck 

Bus 

Motorcycle 

Pedest r  ian  

Male 

Female 

Table 7 Vehicle Type 

Table 8 Sex 



Tab le  9 Age Group 

Less t h a n  20 

20-24 

25-34 

35-44 

4 5- 54 

55-64 

G r e a t e r  t h a n  64 

Number of 
Involvements  

I n j u r i e s  pe r  F a t a l  it ies per  
Involvement Involvement 

.41 ,0082 

.39 ,0084 

.39 ,0069 

.36 ,0059 

,33 ,0061 

.32 ,0072 

.33 ,0162 
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APPENDIX 

B i v a r i a t e  A n a l y s i s  of I n d e p e n d e n t  V a r i a b l e s  



T a b l e  A - 1  

V e h i c l e  Type  v s .  A c c i d e n t  Type  a n d  L o c a t i o n  

( I n v o l v e m e n t s  ? 100.)  

.-.7 ...**.G.g-5- .. t 
1 2077 306 6 - 33- Single \'chicle - Rural  

.r; . ' , "-T7 . * . ., * .' ' 

2 1288 . 729 Urban 

3 5 5 9 0  7 6 0  34' ----q5-- 6 - '6-T55- - Multi  Vel~icle - Rural 
4 12245 993 7 3 9 1 17 .1-3619- Urban 

..2m- ....... '..."'-.-." ..... 
T O T A I  21200 2188 1 2 7  



Table  A-2 

Sex v s .  Accident Type and Location 

(Involvements + 100 . )  

3 4 8 4 9  . 1 5 t 5  6 4 3 3  h f u l t i  Vehicle - Rural - - .  . 

4 1 0  0 1  0 3 4 1  0 13.42-O... Urban 

. . -. - - . .. --- . -. - . -. -. . . . . - 

ROk PERCENT T A Z L E  



T a b l e  A-3 

Light  Cond i t i ons  v s .  Road Surface 

(Involvements 100. ) 

Snoaly or Icy 
3 . 1649 138 ........ 933 . . . . .  2 7 2 0  .. . ~ . . - - - - _ . . - - - _ - - . . . . - - .  

TOTAL 15949 lGGl - - 7121 24131 . . . . .  . - 

ROW PERCENT . .  -. . T A B L E  .... ... ... .",-- - "*---.--.-."-..-.-. 

E X P E C T E L  . . . .  F R E Q L E C C  .. I . . .  ES ....... ........... .--- ,-* .-...-.- -. --.-- 



T a b l e  A-4 

Drily 01' Week v s .  Road Surface  

(Involvements ? 100.)  

FREQUENCY TASL-E  . - ,  .. . . . . . . .  

1 2 . . 
- .  . 

1 .ll.!82 -q864u.JtOZ,1 Dry . -...-.--- 

2 3 7 4 8  1 5 9 2  5 3 4 0  \Vet . 
. . . . . . . . .  . . . . -  

3 1957 763 2720 
s n ~ \ \ ~ y  or  Icy 

TOTAL 1 G 8 C 7  7 2 4 4  .. *._..I_. 2 4 1 3 1  ..... 
_ "  - .---*- -. . . . .  ______I__ 



T a b l e  A-5 
V e h i c l e  Type v s .  Road S u r f a c e  

( I n v o l v e m e n t s  t 1 0 0 . )  

FREQOENCY T A S L E  ....... -,--, .. .--.--- - -... .........-. ..-..a . 

3 2 4 2 2  2 5 9  1 8  1 2 1  2 7 2 1  
Sllou~y 03' Icy 

. . . .  .. - . -- - - 

ROW PERCEIdT TAi3I. E 

E X F E C T E D  F R E Q U f  NC I ES 



Table A-6 

Sex vs. Road Surface 

(Involvements ? 100.) 

-1.. ........ 2,_. . --. --...... 

1 1 2 1 3 5  3 9 3 5  1607Q.  
, 

. . . .  

2 4 0 3 4  1.306 534Q..-  Vet . . . -  

~ n o \ \ ~ y  or Icy 
3 2 0 6 3. .*. !i5-8-.- .2 7 2 L  ..-- 

TOTAL 1 8 2 3 2  5_99  -. -- , 2 4 1 3 1  - ........... 



Day of Week v s .  L i g h t  Cond i t i ons  

( Involvements  + 100. ) 

TOTAL 1 6 8 8 7  7 2 4 4  2 4 1 3 1  

... . . .  

RGll l  PERCENT TA2I.E 



T a b l e  A-8 

Hour Group v s .  L ight  C o n d i t i o n s  

( Involvements  c 1 0 0 , )  

... -- ............ 

T O T A L  1 2 5 4  7 4 0 -  2 9 2 3  3 2 8 4 " - 4 7 8 7  5-758- -  3 2 4 9 -  -I!136 2 4 1 3 1  
,. .....---...-.,.,... ..--.--- .......-.... - ... . . . . .  .... . ...... 



T a b l e  A-9 

V e h i c l e  Type v s .  L i g h t  C o n d i t i o n s  

( I n v o l v e m e n t s  100. ) 

. . . . - .  . 

FREQCENCY T A B L E  
. . .  .. . .- ----. ...... ......... --- - -- -- 

I 
?-*.--..-. "..~G - .  

5 

TOTAL 2 1 2 0 1  2 1 8 8  1 2 7  1 9 5  4 2 Q  2.4131 
. . . . . . .  

. ............ -. --.*-a".--.-- . .-- .... 
R O L  PERCEt,:T T A B L E  

......... . . 

1 2 3 4 5 

. . . . .  ... ..-.. --.--.-.. 
E X P E C T E D  FREQi IENC I ES 



Table A-10 

Sex vs. Light Conditions 

(Involvements + 100.) 

. .. ~ . - 
FREQUENCY TAB.L E -  

T O T A L  1 8 2 3 2  5 8 9 9  '247?-1-"' " 

ROC.; P E R C E N T  TAB1.E 

- - 
E X P E C T E C  FREQ(JE1iC I ES 



Table A-11 

Age Group vs. Light Conditions 

(Involvements + 100.) 

. . . .  . . . . . . . .  

FREQUENCY T A B L E  

.... - ......... . * . -.--* ... -.* ---.-----..---.. -". ."" . . .  
R O l i  PERCENT T A R L E  



C\I' 

(V' 

0. 

rJ 1 



T a b l e  A-13 

V e h i c l e  Type  v s .  Day of Week 

( I n v o l v e m e n t s  ? 100. ) 

. - .-.., -. -.-- .----- ------ -- . . - 
TOTAL 2 1 2 0 2  2 1 8 7  1.2-7 1$6.- 4 1 9  2 4 1 3 ' 1  

. .- - - -  



T a b l e  A-14 

Sex v s .  Day of Week 

( Invo lvemen t s  + 100.)  

FREQUENCY T A B L E  . .. 

1 12 .500  4 3 8 7  . .. 1 6 6 8 7  - - "  Weekday ( ~ l o n d a y - ~ r i d n y )  

2  5 7 3 3  1 5 1 1  72  44  Weekend (SaturdayESunday) 
- .  

, . .  , . ._" .,.. ̂ .*-., .., . -... i -"" . -.- I. - -  

R O h  PERCENT T A B L E  . . . .  . - - . .. - 

1 2 . - .- 

1 7 4 . 0  2 6 . 0  
+ .,-" .- , . . . - ..-----*.-.,,. . 

2 7 9 . 1  2 C . 9  



T a b l e  A-15 

Age Group v s .  Day of Week 

( I n v o l v e m e n t s  + 1009 ) 

--..-. . .  . . . . . . .  . .,- _..___--..-_.. -_ -- . . . . . .  
FREQUENCY TACLE 

...... . 

1 2 3 4  - '  . - 5 . .  6 7 
. . . . . . . .  

1 2 8 8 4  2 7 8 8  3 4 1 2  2 8 5 3  2 4 2 4  1 5 8 3  9 4 2  1 6 8 8 6  Weekday ( ) [ o n d a p - ~ r i d n y )  
-. ... - ..--.. . 2 1 4 3 7  1 3 9 5  1 4 8 0  i 1 2 - ~  g o 8  5 x 2  -"'- j f i ' - ' r iJ/- -  Weekerid (SaturdaySLSunday) 

- 
DTAL 4 3 2 1  4 1 8 3  4 8 9 2  3 9 7 3  3 3 3 2  2 1 6 5  1 2 6 4 - ' 2 4 - 1 3 0 .  

..... - . . . . . . . .  - - . . -  

. -_.. -. . .  _.,^~ ___..-". ._I.I- I- . *.I . . . . . . I . . .  

ROC; PERCEtJT T A Z L E  
. . . . .  

7-- - -  

- - . -. - -- - 
1 2 3 4 5 6 

9, 4 .  .-5 ...... . . .  
1 1 7 . 1  1 6 . 5  2 0 . 2  16.9 - 1 4 . 4  

-- - -------.... . --.....-*. 
2 1 9 . 8  1 9 . 3  2 0 . 4  '1-5.-$ "'12*'.-5 ' Erb-"-b.k 

. . .  . .... . . .- 



T a b l e  A-16 

Vehicle Type  v s .  Hour of Day 

(Involvements t 1 0 0 . )  



Table A-17 

Scx v s .  Hour of Day 

( Involve~nents  100 . )  

TOTAL 182Y .... !!i!ri_24!_3_fi -- ............ 



Agc Group vs. H o u f  of Day 

(Involvements ? loo-..) 
.>7,273, 

ROW PERCENT TARLE 

1 2 3 4 5 6 7 
- 

1 16.8 2 9 . 4  2 8  1 4 . 6  8.5 3.7 1.1 



T a b l e  A-19 

Sex v s .  Vehicle Type 

( I n v o l v e m e n t s  + 100. ) 

. . . . . . . . . . .  . ,.- ..<,- 

1 1 5 5 4 0  5 6 6 1  '1201 Passenger C a r  

2  2 1 1 3  7 4  2 1 8 7  Truck  

3 1 1 5  1 2  1 2 7  Bus 

TOTAL 1 8 2 3 2  5 8 9 9  2 4 1 3 1  
.- - , ,  . - - - . " . . -  , - . - -  . . . .  ..... 

liOb'; PERCENT TAI3I.E 

...-........ - .... ---., .. 
E X P E C T E C  F R E ~ ~ ~ E F ~ C  I ES 

1 2  



T a b l e  A-20 

Age Group v s .  Veh ic l e  Type 

( Involvements  ? 1 0 0 . )  

.- -.8--....... 
3 3 1 0  3 4 32 . '  2 5 3 -1-28 Bus 

3.6' ' - ' --".--*-.- . --, -. - -.. - . -- - < --,- --. 
4 8 7  5 6  11 4 2 f! 1 9 6  Motorcycle 

- . . . 5. -. .- . . . . - - . . . - . - . - -- 
5 2 4 7  2 1 2 7 26 2 6 h 7  4 1 9  - P e d e s t r i a n  

RO\:  P E R C E N T  TAt3LE 
- .. . - . . . - -. . 



T a b l e  A-21 

Age Group v s .  Sex 

( I n v o l v e m e n t s  9 100.  ) 

TOTAL 4 3 2 1  4 1 8 2  4 8 9 3  . .  3 9 7 3  . . . 3 3 3 2  ~ . 2 1 6 5  ... 1 2 6 3  ----A- 2 4 1 2 9  

ROW P E R C E f I T  T A B L E  . - .  . .I. . .  " .I.. .I-L. - - - -  ..-.. 

1 2 3  4  5 6 7 



T a b l e  A-22 

C o l l i s i o n  Type  v s .  A c c i d e n t  T y p e  - L o c a t i o n  

( I n v o l v e m e n t s  + 1 0 0 . )  

. . - . . .. .. 

FREQl iENCY T A R L E  

2 6 6 5  1 2 9  4 0 3  438  3 3 11 2  4 5 8  1 7 8 1  Urban 
. . 641 3 i r i 2 v < - 2 5 8 *  - . - . . , 6  43-jl - .  .. 

3 12 11 3 8  8 8  2 M u l t i  Vchiclc - R u r a l  

4 3  3  1 9  3 5 2  4 7 3  5 9 6  7 6 6 5  '5302-.T3-6I7- Ur ba 11 

R O h  PERCENT T A R L E  



T a b l e  A-23 

Road S u r f a c e  v s .  A c c i d e n t  Type  - L o c a t i o n  

( I n v o l v e m e n t s  ? 1 0 0 . )  

F R E Q L E N C Y  T A 3 L E  

1 2 3  . . . . . . . . . . . .  --. 

1 1 5 7 8  5 7 1  3 4 6  2 4 9 5  S i n g l e  Vehicle - Rural 
2  1 2 6 2  3 5 2  1 6 8  1 7 8 2  U ~ b a n  

3 4 1 8 6  1 4 2 2 .  8 2 3  6434. . h f u l t i  Vel~icle -. Rural 

4 9 0 4 1  2 9 9 4  1 3 8 4  1 3 4 1 9  Urban 
....... 

TOTAL 1 6 0 6 9  5 3 4 0  2 7 2 1  2 4 1 3 0 .  . . 

....... . . .  . . ,. ................. --..--- -,- ..-. 

R O K  P E R C E N T  TAZLE . . . . . . .  

1 2  3 . . 

1 6 3 . 2  2 2 . 9  13e9 . .  ,-*. ....................... 

2  7 0 e 8  19.8 9 .4  ....... 

3  6 5 . 1  2 2 . 1  1 2 . 8  . . 

4  6 7 . 4  2 2 . 3  1 0 . 3  . -.-. ".- - -- . . - 

E X P E C T E P  FREQUEPJC I ES ..... 

1 2 .  3 . . . . . . . . . .  .---.-.. ?*.- 

1 1 6 6 1 . 5  5 5 2 . 1  2 8 1 . 3  . . . . . . .  

2  1 1 8 6 . 7  3 3 4 . 4  2 0 0 . 9  . . -. .- 

3 4 2 8 4 . 6  1 4 2 3 . 9  , -725 .5  -. .- 

4  8 9 3 6 . 2  2 9 6 9 . 6  1 5 1 3 . 2  



T a b l e  A-24 

L i g h t  C o n d i t i o n s  vs, Accident Type - Location 

(Involvements + 1 0 0 . )  

Urban 

4 4 5 3  314 1669 6 4 3 6  l u l t i  Vehicle - Rural 

. .- 
E X P E C T E G  F R E Q I I E C C  I ES 

1 2 
.... . 

3  
. . ..* r'. . . 

1 1 6 4 8 . 9  1 0 9 . 8  7 3 6 . 3  

2 1 1 7 8 . 4  7 8 . 5  5 2 6 . 2  

3 4 2 5 3 . 5  2 8 3 . 2  1 8 9 9 . 3  

4 8 8 6 9 . 2  5 9 0 . 5 ' 3 9 6 0 . 3  



T a b l e  A-25 

Day of  Week v s .  A c c i d e n t  Type - L o c a t i o n  

( I n v o l v e m e n t s  + 100.  ) 

, - .  , -L. . 1533 9 6 2  2 4 9 5  S i n g l e  ~ ~ c ~ ~ i c l c  - Rura l  

2 1 2 1 8  5 6 4  1 7 8 2  - - -- .-- . - . Urban 

3  4 3 6 8  2 0 6 7  6 4 3 5  hlu l t i  Vel~iclc - Rural 

TOTAL 1 6 8 8 6  7 2 4 5  2 4 1 3 1  - . . . . . - . . - -. - - - - .- 

ROW -.  A- PERCENT T A B L E  . .. . --- - -.-- ., - -- ..-- . . . 

E X P E C T E C  FREQ,UENC I E S  



T a b l e  A-26 

Hour of  Day v s .  A c c i d e n t  Type - Location 

( I n v o l v e m e n t s  + 1 0 0 . )  

.. - . . . 395.  .2494..-'.-. 
1 3 3 9  1 6 4  2 1 8  232  3 2 7  4 2 7  392.. S i n g l e  Vehic le  - Rura l  

. k , -- . . - . - " 27-*-.* --.. -" 
2 1 8 7  7 9  1 4 6  i 9 6  3 0 3  38-2 2 1 7  1 7 8 2  Urban 

-.. 

3  2 2 9  1 8 0  8 0 2  9 0 2  1 3 5 6  1 6 3 0  8 5 1  - 4 8 5  - 6 4 3 5 -  h l u l t i  Vchiclc - ~ u y a l  

4 4 9 7  3 1 7  1 7 5 7  1 9 5 4  2 8 0 1  3 3 1 9  1 7 3 4  1 0 3 9  1 3 4 1 8  Ur ba n 
. .- 

AI. 1 2 5 2  7 4 0  2 9 2 3  3 2 8 4  4 7 8 7  5 7 5 8  3 2 4 9 ' '  2-136 '2'c1-23-*"'- " 
. . . . . . .  . - . . . . . . . .  - - .  

- .  

GO:; PERCEr4T T A B L E  

. . . . . .  . .. . . . . .  .-. . ..--- - -" .---.-.--- ., 

E X P E C T E C  FREQUEl!C I E S  



T a h l c  A-27 

Age Group v s .  Accident T y p e  - Locat ion  

(Involvements t 100 . )  

F R E Q U E N C Y  ..J.AilLE . -.- -.,. ~ ... - . -- .. - "  --,-- ---- .... - -  .- , . 

1 2  3  4  5 5 7-. . .. . .- , - . 

1 6 5 1  5 7 5  4 9 9  3 3 0  2 3 8  1 3 3  7 0  2 4 9 6  S ing lc  \ r e l~ ic le  - R u r a l  

2  4 9 1  3 1 3  3 3 5  2 3 7  1 8 8  . 1 2 2 .  9-5 . ~~.!,!?.--. Urban 

3  l O f j O  1 0 4 2  1 2 9 0  1 1 2 4  9 3 1  f106 3 8 1  6 4 3 4  h l u l t i  Vehicle .. Rural 

4  2 1 2 0  2 2 5 2  2 7 6 8  2 2 8 2  1 9 7 5  1 3 0 4  7 1 8 1 3 4 1 9  Ur ba 11 

T A L  4 3 2 2  4 1 8 2  4 8 9 2  3973  .... 3.332. . 2 1 6 5 .  12.64-2.423-Q ,-...... 

. . . . .- . . - 

R O \ i  PERCENT T A B L E  . . 

1 2  3  4  . "- 5  .- .. . 6 . , , . . -.-. 7  -- -- - - - - -- -- - . 

1 2 6 . 1  2 3 . 0  2 0 . 0  1 3 . 2  9 . 5  5 . 3  2 , 8  . . - -. . . .. . . 

2  2 7 . 6  1 7 . 6  1 8 . 8  1 3 . 3  1 0 . 6  15.9 5 . 3  . . . - - - .- . ... . 

3  1 6 . 5  1 6 . 2  2 0 . 0  - 1 7 , . 5 - L 4 , 5 .  9 . 4  ..- 5 . 9  . , - ---- 
4 1 5 . 8  1 6 . 8  2 0 . 6  1 7 . 0  1 4 . 7  4 . 7  5 . 4  - . . . . .~  . 

. ... . . . 

E X P E C T E D  FREQCEPdC I E S  . - .  - .---*.. ..- - ,---. -. -.-...~ 

1 2 3  4  5 6 7 . . . - .. . . - . - 

1 4 4 7 . 1  4 3 2 . 6  5 0 6 . 0  4 1 1 . 0  3 4 4 . 7  2 2 3 . 9  1 3 f i , 7  -. . 

2 319.0 30b.7 3 6 1 . 1  293.2 2 4 5 . 3  159..._8 ._.- 3fiL 

3 1 1 5 2 . 4  1 1 1 5 . 1  1 3 0 4 . 4  1 0 5 9 . 4  8 8 8 . 4  5 7 7 . 3  3 3 7 . 0  



Table  A-28 

Road Sur face  vs. C o l l i s i o n  Type 

( Involvements  + 100 . )  - 

- 05 - a' 

10 6 -4" - go; - 
9 ---- 
0 FREQUENCY T A B L E  

5 - - 
A 1 CC4 142 40 876 p e d & t r ; 4 ~ ~  
'- 

2---3T9 52--- -- 17---'588 Non hlo t or  I7c h i c  l e  -- 

7 8 2  2 8 5  2 3 1  1 2 9 8  Fixed ~ ~ j e ~ ~  
- 

4  1 3 0 3  5 1 4  2 9 3  2 1 1 0  Run Off Road 

-,-,,,,,,, , ve r tu rnod  
-- 

6 7 2 4 2 9 8 T S 1 2 5 6  Head-on 
-A 

-- 
TOTAL 16'0-71 5 3 4 1  2 7 2 2  2 4 1 3 4  



T a b l e  A-29 
L i g h t  C o n d i t i o n s  v s .  C o l l i s i o n  Type  

( I n v o l v e m e n t s ~ 1 0 0 . )  ' 

1 2 3 

1 - 600  4 2 - 2 3 4 8 - L  pedestjq;r?;n - 

2 1 9  6 3 3  158 387 Nonh!otor\ 'chicle -. 

-- 3  580  5 9  659  1298 Fs.vefi h \ \ i n ~ + -  
" - J " - -  

4  9 6 0  86  1 0 6 3  2 1 0 9  Run O f f  R o a d  

5  7  4  56 136 Ovcrturncd - 
6  794 5 5  406  1 2 5 5  H e a d - o n .  -. 

7  7263  432 2 4 1 1  1 0 1 0 6 -  A n g l e  C o l l i s i o n - - -  

8  5 4 8 1  348  2134  7963  Rear - 
TOTAL 1 5 9 4 8  1 0 6 1  7 1 2 1  24130  - 

ROW PERCEIJT T A B L E  -- 

3 . :--- - 

EXPECTED FREQUEIJC I ES ' 



T a b l e  A-30 

Day of Week vs. Collision Type 

( Invo lvements  :-inn. 1 
3 

FREQUENCY T A B L E  

3 8 2 1  4 7 7  1 2 9 8  FixerJ O!,ject 

4 1 2 6 9  8 4 1  2 3 1 0  - R u n  O f f  Road 

5  8 7  k g  1 3 6  Overturned 

6 8 5 0  405 1 2 5 5 -  Head-011 . 

7  7 2 2 5  2 8 8 1  1 0 1 0 6  Angle C o l l i s i o n  

8 5 7 1 4  2 2 4 9  7 9 6 3  Re" 

T O T A L  1 6 8 8 6  7 2 4 6  2 4 1 3 2  

. 
E X P E C T E D  F R E Q I I E N C  I E S  ROW PERCEb!T' T A B L E  



T a b l e  A-31  

l l o ~ ~ r  o f  Day v s .  C o l l i s i o n  Type 

( I n v o l v e m e n t s  5 100. ) 

F R E Q U E N C Y  T A B L E  -...- .---..--- ..... -- 



Table  A-32 
Velilcle Type v s .  C o l l i s i o n  Type 

(Involvements t. 100. ) 

2 3 2 9  4 1  6 7 5 3 8 8  Non M o t o ~  Ychicle 
----- .... ..- ..... -. -.--. .------. -- -.-..----.-. 

3 1176 1 1 4  5 8 1 1 2 9 8  FStcc! Q ! ? j c c t  
1 

-- -- - * -3.--.---" 
4 1831 1 i f ~ j - -  R u n  Off Road 

- - - - -- .- - - . .. -- ... ... -- - .............. 
7 9 0 8 2 - - . - 8 8 0  5 6  8 7  1 1010.6 Allgle C o l l i s i o n  - 

.---.*- ..... -.-.--.. .... --.. . . . . .  ---. .. -- -. -.-- ..... 
T O T A L  2 1 2 0 3  2 1 8 1  127 1 9 5  4 2 C  2 4 1 3 2  



Table A-33 

Sex v s .  Collision Type 
(lnvolvcn~ents ?. 100. ) 

1 640 236 E76 pedest,-;2;11 - 
2 309 78 387 Non blotor 17chic2e -.-- * -.-- - - 

4 1708 401 2 1 0 9  R u n o f f  Road - 

6 965 290 1255 Head-On . --- . . - - . . - - - 

7 7416 2690 10106 .- Angle C o l . l i s i o ~ i  . 

8 6048 1915 7963 Rear End -- -- -- 

TOTAL 18230 5900 24130 

-.. -- 
R O I /  PERCENT TPsfiLE - -- - - . -- . . - .- . - - - -- 

1 2 



Table A-34 

Age Group vs .  Collision Type 

(Involvements + 100. ) 

I 1  1 - 
10 3  2 4 9  2 6 5  2 7 7  2 0 6  1 5 9  9 2  5 0  1 2 9 8  Five6 Object 
9 

5 2  2109 Run O f f  Road 
8 4  5 6 3  5 2 1  4 2 0  2 6 4  1 5 6  1 0 3  

, 7 - 
1 6  5  3 8  33  2 9  1 7  11 6  2 1 3 6  . Overturned . ' 1  

' 3 

7 1 6 4 8  1 6 6 0  Z-iifiT-iCd7rG-23 6 6 0  l n % T  Angle Collision - I I 
8 1 2 3 5  1 3 3 4  1 6 7 9  1 4 4 2  1 2 0 4  7 2 7  3 4 3  7 9 6 4  Rear End 

J -- -- - ---- 
TOTAL 4 3 2 1  4 1 8 4  4 8 9 4  3 9 7 4  3 3 3 2  2 1 6 5  1 2 6 3 2 4 1 3 3  

-- - -- -. - - - -- - 
ROW PERCENT T A B L E  



Table  A-35 

Hour of  Day v s .  Road S u r f a c e  

( Involvements  + 1 0 0 . )  

F R E Q U E N C Y  T A B L E  . . 

1 2 3 4 3 6 7 - 8  
- . -.  

8 3 6  45-5.."-i ,.gg-..-. ..6-&- *-3.2T6-"-3" 9.5-y-2-- -9-j-. l-G-2..4 ..-..--.. 

-. . 

2  2 8 6  1 7 9  6 4 1  7 0 6  l o r 2  1 2 6 1  7 4 7  4 9 8  5 3 4 0  ' Yet , . 

3 1 3 2  1 0 5  5 1 4  4 1 4  4 9 0  542  3 1 0  214  '27-21- - '  S'lO'''~ I c y  
, - --...- ,-.-..- -- ---- * ..,.. ." . . 

ITAI. 1 2 5 4  739 2 9 2 3  3 2 8 4  '47t i 'gb 5758  325-r 2 1 3 6  2 4 1 3 2  
.. . 

. . 
ROh' PERCEMT T A B L E  

- .L I . . - ---I-.. -. .-..̂  .-_.I_ __- -. I____I___-.-_-. __---- _ . - .-. 
1 i 3  4  5  6 7  e 

1 5.2 2 .8  1 1 . 0  1 3 . 5  2 0 . 4  2 4 . 6  1 3 . 6  8 . 9  

2  
. .  - - 

5 . 4  3 . 4  1 2 . 0  1 3 . 2  1'9.1 2 3 . 6  1 4 . 0  9 . 3  
. .--* ..-- I. - +I*. .. I -, .- _-I-_.--. - I . 

3  
..-.. 

4 . 9  3 . 9  1 S . 9  1 5 . 2  1 8 . 0  1 9 . 9  1 1 . 4  7.9  
. . - - .. . . . - 



T a b l e  A-36 

Age Group v s .  Road S u r f a c e  

( I n v o l v e m e n t s  ? 1 0 0 . )  

3 4 7 1  4 9 8  
512  ' .4.7't 55 - . 3 7 4  2 2 y  1 0 3  2719 Sno\vy or  Icy 

90k PERCENT T A B L E  

E X P E C T E D  FREOUENC I ES 



Table A-37 

Hour of Day v s .  L i g h t  Conditions 

( I n v o l v e m e n t s  + 100.) 

. . . . . . . . . .  

FREQUENCY T A R L E  
-4n- .- .. . . .  . . . . . .  ..-. . -.---. ----. .--.---.- ". -- - .... - ...... 

1 2 5 6 7 8 

T O T A L  1 2 5 4  7 4 0  2 9 2 3  3 2 8 4  4 7 8 7  5 7 5 8  3 2 4 9  213-6 24-3-31 

. .  ....... , , . .-*-. . . . +  -.-- . - --. -- - - - - 
ROW PERCENT T A B L E  

1 2 3 4 5 6 7 - -8- 




