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FOREWORD 

This repor t  was prepared pursuant t o  Sec t ion  207 of the Surface Transporta- 
t i o n  Assis tance Act of 1982 (P.L. 97-424) which reads a s  fol lows:  

Sec. 207. The Secre ta ry  of Transpor ta t ion  s h a l l  prepare,  publ i sh ,  
and submit t o  Congress not l a t e r  than December 31 of each ca l enda r  
yea r  beginning a f t e r  December 31, 1982, a r epo r t  on the  highway 
s a f e t y  performance of each S t a t e  i n  the  preceding ca l enda r  year.  
Such r epor t  s h a l l  provide da t a  on highway f a t a l i t i e s  and i n j u r i e s  and 
motor veh ic l e  acc iden t s  involving f a t a l i t i e s  and i n j u r i e s  and t r a v e l  
i n  urban a r e a s  of each S t a t e  f o r  each system of highways and i n  r u r a l  
a r eas  of such S t a t e  f o r  each system of highways. Such repor t  s h a l l  
be  i n  such form and c o n t a i n  such o t h e r  information on highway 
acc iden t s  a s  w i l l  permit an eva lua t ion  and comparison of highway 
s a f e t y  performance of t h e  S ta tes .  For purposes of t h i s  s e c t i o n  ( 1 )  
the  systems of highways i n  a S t a t e  a r e  t he  Federal-aid primary 
system, the  Federal-aid secondary system, t h e  Federal-aid urban 
system, and t h e  I n t e r s t a t e  System ( a s  such terms a r e  def ined i n  
s e c t i o n  101 of T i t l e  23,  United S t a t e s  Code) and the  o t h e r  highways 
i n  such S t a t e  which a r e  not on the  Federal-aid system, and ( 2 )  t he  
terms "Sta te , "  " rura l  a r eas , "  and "urban area" have t h e  meaning such 
terms have under such s e c t i o n  101. 

This i s  t h e  t h i r d  repor t  t o  Congress under Sec t ion  207. The r epor t s  
con ta in  an  ex tens ion  of a s e r i e s  of s t a t i s t i c a l  da t a  publ ished annual ly  
s i n c e  1967 by the  Federal Highway Administrat ion (FHWA) a s  "Fatal  and 
In ju ry  Accident Rates on Federal-Aid and Other Highway Systems." The 
s e r i e s  has been a coopera t ive  e f f o r t  of t h e  FHWA's Of f f c e s  of T r a f f i c  
Operat ions,  Highway Safe ty ,  and Highway Information Management. The Off ice  
of Highway Information Management i s  the  former Off ice  of Highway Planning, 
Highway S t a t i s t i c s  Division. The S t a t e s  have provided t h e  d a t a  f o r  t h i s  
s e r i e s  through the  Highway Performance Monitoring System (HPMS), and i t s  
predecessors ,  administered hy the  Off ice  of Highway Information Management. 
Data from t h e  F a t a l  Accident Reporting System (FARS) administered by t h e  
National Highway T r a f f i c  Safe ty  Administration (NHTSA) have been used t o  
v e r i f y  and supplement t h e  HPMS data .  
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HIGHWAY SAFETY PERFORMANCE - 1984 

SECTION I--INTRODUCTION 

A. Purpose of Report 

In  response t o  the  Congressional d i r e c t i o n  given i n  t h e  Surf ace Transporta- 
t i o n  Assis tance Act of 1982, t h i s  repor t  provides motor veh ic l e  t r a f f i c  
acc ident  da t a  which may be used, t oge the r  with o t h e r  re levant  in format ion ,  
i n  eva lua t ing  and comparing t h e  highway s a f e t y  performance of t h e  S t a t e s .  
It i s  not t he  purpose of t h i s  r epo r t  t o  present  e i t h e r  a d e t a i l e d  a n a l y s i s  
of t h e  d a t a  o r  a completed eva lua t ion  o r  comparison of S t a t e  highway s a f e t y  
performance. The t e x t  of t h e  repor t  is  p r imar i ly  t echn ica l  d e t a i l  and 
background information which may a s s i s t  those  who ana lyze  o r  i n t e r p r e t  t h e  
s t a t i s t i c a l  t a b l e s  and graphs. 

B. Terminology 

It is customary, when d r a f t i n g  l e g i s l a t i o n ,  t o  begin with d e f i n i t i o n s .  
These serve  t o  in t roduce  terms which a r e  not  i n  common use  and t o  c l a r i f y  
the  intended meaning of f a m i l i a r  terms which may be  ambiguous. I n t e r p r e t a -  
t i o n  of laws i s  g r e a t l y  f a c i l i t a t e d  by t h e  u s e  of c a r e f u l l y  def ined  
terminology. S imi l a r ly ,  t h e  i n t e r p r e t a t i o n  of s t a t i s t i c s  is  dependent upon 
an understanding of t h e  terminology used i n  t h e  c o l l e c t i o n  and process ing  
of t h e  data .  Such an understanding is  p a r t i c u l a r l y  important when statis- 
t i c s  from two o r  more sources  a r e  combined o r  compared. For t h i s  reason,  
an explana t ion  of p e r t i n e n t  terminology precedes t h e  s t a t i s t i c a l  d a t a  i n  
t h i s  repor t .  

The two primary sources f o r  t h e  d e f i n i t i o n s  which fo l low a r e  Sec t ion  101 of 
T i t l e  23 of t he  United S t a t e s  Code and t h e  Manual on C l a s s i f i c a t i o n  of 
Motor Vehicle T r a f f i c  Accidents (ANSI D16.1-1976). It should b e  recognized 
t h a t  t he  acc ident  da t a  i n  t h i s  repor t  have been c o l l e c t e d  and processed by 
thousands of persons i n  S t a t e  and l o c a l  agencies  and t h a t  dev ia t ions  from 
the  s tandard d e f i n i t i o n s  a r e  not unusual. Most of t h e  dev ia t ions  a r e  
r e l a t i v e l y  minor, bu t  some a r e  not .  Users of acc ident  s t a t i s t i c s  should be 
cons t an t ly  a l e r t  t o  the  f a c t  t h a t  s t a t i s t i c a l  d i f f e r ences  may r e f l e c t  
d i f f e r ences  i n  terminology r a t h e r  than d i f f e r ences  i n  acc ident  experience. 

Terms used i n  t h i s  repor t  a r e  def ined  a s  fol lows:  

A motor vehic le  t r a f f i c  acc ident  i s  an acc ident  involving a motor 
veh ic l e  i n  use wi th in  t h e  right-of-way o r  o t h e r  boundaries  of a 
t ra f f icway open f o r  t h e  use of t he  publ ic .  

An i n j u r y  i s  any bodi ly  harm received by a person i n  a motor v e h i c l e  
t r a f f i c  acc ident .  

A f a t a l  i n j u r y  i s  

A nonfa ta l  i n j u r y  

any i n j u r y  t h a t  r e s u l t s  i n  death. 

i s  any i n j u r y  o t h e r  than a f a t a l  in jury .  

1 



A f a t a l  acc ident  i s  a  motor veh ic l e  t r a f f i c  acc ident  r e s u l t i n g  i n  one 
o r  more f a t a l  i n j u r i e s .  

A non fa t a l  i n j u r y  acc ident  i s  a  motor vehic le  t r a f f i c  acc iden t  t h a t  
r e s u l t s  i n  one o r  more i n j u r i e s ,  bu t  no f a t a l  i n j u r i e s .  

A f a t a l i t y  i s  the  dea th  of any person who s u f f e r s  a f a t a l  i n ju ry .  For  
i ts  s t a t i s t i c s  on motor v e h i c l e  t r a f f i c  f a t a l i t i e s ,  t h e  Department of 
Transpor ta t ion  uses  a  30-day count ing r u l e ,  inc iud ing  bnl y  those  
dea ths  which occur  wi th in  30 days of t h e  f a t a l  i n ju ry .  Approximately 
two percent  of t r a f f i c  f a t a l l t i e s  occur  l a t e r .  

A is one who s u f f e r s  a  non fa t a l  i n j u r y  i n  
e i t h e r  a  f a t a l  acc ident  o r  a  non fa t a l  i n j u r y  acc ident .  

Vehicle miles a r e  t h e  miles of t r a v e l  by a l l  types  of motor veh ic l e s ,  
a s  determfned by t h e  S t a t e  highway departments on t h e  b a s i s  of a c t u a l  
t r a f f i c  counts  and e s t a b l i s h e d  e s t ima t ing  procedures.  

The fa ta l .  acc ident  r a t e ,  non fa t a l  i n j u r y  acc ident  r a t e ,  f a t a l i t y  r a t e ,  
and nonfa ta l  i n j u r y  ra te  a r e ,  r e spec t ive ly ,  t he  number of f a t a l  
a cc iden t s ,  nonfa ta l  i n j u r y  acc iden t s ,  f a t a l i t i e s ,  and n o n f a t a l l y  
i n j u r e d  persons pe r  100 m i l l i o n  veh ic l e  m i l e s  of t r a v e l .  

An urban highway i s  any road o r  s t r e e t  wi th in  t he  boundaries  of an 
urban a rea .  An urban a r e a  is an a r e a  inc luding  and ad jacent  t o  a 
munic ipa l i ty  o r  urban p lace  wi th  5,000 o r  more population. The 
boundaries  of urban a r e a s  a r e  f i xed  by t h e  S t a t e  highway departments,  
sub j ec t  t o  t h e  approval of the Federal  Highway Adminis t ra t ion,  f o r  
purposes of t h e  Federal  -Aid highway program. 

A ru ra l  highway is  any road o r  s t reer :  which i s  not  an urban highway. 

Travel d e n s i t y  is  the  average number of veh i c l e -mi l e s  d r iven  on a  
s e c t i o n  of highway each day d iv ided  by t h e  l e n g t h  of t h e  s e c t i o n  i n  
miles .  It i s  expressed a s  a  number of veh i c l e s  and may be  r e f e r r e d  t o  
a s  average d a i l y  t r a f f i c  (ADT). 

The i s  t h e  r e l a t i o n s h i p  between 
f a t a l i t y  r a t e s  and average d a i l y  t r a f f i c ,  It i s  based on d a t a  f o r  t h e  
4-year per iod preceding the ca l enda r  yea r  f o r  which d e t a i l e d  d a t a  a r e  
reported.  i t  is l a b e l l e d  ' sprovis iona l"  t o  make i t  c l e a r  t h a t  i t  is t o  
be used a s  a  guide r a t h e r  than a  s tandard.  A provis iona l  ra te -dens i ty  
r e l a t i o n s h i p  may be  descr ibed  g r a p h i c a l l y  o r  mathematical ly  by a  
ra te -dens i ty  curve. 

A p rov i s iona l  range f o r  a  given per iod of time is  based on a  
p rov i s iona l  ra te -dens i ty  r e l a t i o n s h i p  and t h e  volume of t r a v e l .  The 
provis iona l  range ind ica tes - for  an app rop r i a t e  volume of t ravel--the 
amount of dev i a t i on  from f a t a l i t y  r a t e s  on a  ra te -dens i ty  curve which 
mighe be expected i f  t h e  d e v i a t i o n  were random. 



The c h a r a c t e r i s t i c s  of t h e  f u n c t i o n a l  c l a s s e s  of highways r e f e r r e d  t o  i n  
t h i s  c o m p i l a t i o n  of s t a t i s t i c a l  d a t a  a r e  b r i e f l y  d e s c r i b e d  a s  fo l lows :  

Arterial highways s e r v e  major  t r a f f  i c  movements o r  major  t r a f f i c  
c o r r i d o r s ,  m i l e  t h e y  may prov ide  a c c e s s  t o  a b u t t i n g  l a n d ,  t h e i r  
primary f u n c t i o n  i s  t o  s e r v e  t r a f f i c  moving th rough  t h e  a r e a .  

Local highways a r e  those  roads  and s t r e e t s  whose p r i n c i p a l  f u n c t i o n  i s  
t o  p rov ide  d i r e c t  a c c e s s  t o  a b u t t i n g  land.  

C o l l e c t o r  highways a r e  t h o s e  highways which l i n k  l o c a l  highways t o  
a r t e r i a l  highways. 

The c h a r a c t e r i s t i c s  of t h e  s e v e r a l  Federal -a id  highway systems r e f e r r e d  t o  
i n  t h i s  r e p o r t  are b r i e f l y  d e s c r i b e d  a s  fo l lows :  

Federal-Aid Primary,  Secondary,  and Urban highway s y s  tems a r e  t h o s e  --- 
f o r  which Federal-Aid highway matching funds  may b e  s p e n t  by t h e  
S t a t e .  

The Federal-Aid Primary sys tem i s  a  sys tem of connected main roads  
impor tan t  t o  i n t e r s t a t e ,  s t a t e w i d e ,  and r e g i o n a l  t r a v e l ,  c o n s i s t i n g  of 
n z r a l  a r t e r i a l  r o u t e s  and t h e i r  e x t e n s i o n s  i n t o  o r  through urban  
a reas .  

The I n t e r s t a t e  System i s  a  p a r t  of t h e  Federal-Aid Primary system, It 
is  a system of freeways i . .  expressways w i t h  f u l l y  c o n t r o l l e d  
a c c e s s )  connec t ing  and s e r v i n g  t h e  p r i n c i p a l  c i t i e s  of t h e  Uni ted 
S t a t e s .  

The Federal-Aid Secondary sys tem c o n s i s t s  of r u r a l  major  c o l l e c t o r  
rou tes .  

The Federal-Aid Urban system c o n s i s t s  of u rban  a r t e r i a l  and c o l l e c t o r  
r o u t e s ,  e x c l u s i v e  of u rban  e x t e n s i o n s  of t h e  Federal-Aid Primary 
system. 

The f a t a l i t y  s t a t i s t i c s  i n  t h i s  r e p o r t  d i f f e r  somewhat from t h o s e  r e p o r t e d  
e lsewhere .  F o r  i t s  motor v e h i c l e  t r a f  t i c  f a t a l i t y  s t a t i s t i c s ,  t h e  Depart-  
ment of T r a n s p o r t a t i o n  (DOT) u s e s  a 30-day c o u n t i n g  r u l e . l /  Under t h i s  
r u l e ,  d e a t h s  r e s u l t i n g  from a n  a c c i d e n t  a r e  coun ted  o n l y  i f  t h e y  o c c u r  
w i t h i n  30 days  of t h e  a c c i d e n t .  T r a f f i c  f a t a l i t i e s  a r e  l i s t e d  b y  t h e  t ime 
and p l a c e  of t h e  f a t a l  a c c i d e n t .  S i m i l a r  s t a t i s t i c s  pub l i shed  by t h e  
Nat ional  C e n t e r  f o r  Hea l th  S t a t i s t i c s  (NCHS) a r e  l i s t e d  by t h e  t i m e  of 
d e a t h  and p l a c e  of r e s i d e n c e  of t h e  deceased,  u s i n g  a 12-month c o u n t i n g  
r u l e .  I f  a  New York r e s i d e n t  d i e d  on January 10, 1982, a s  a  r e s u l t  of a  
December 27, 1981, a c c i d e n t  i n  Vermont, t h e  d e a t h  would be r e p o r t e d  a s  a  

I /  Federa l  Highway Admin is t ra t ion /Nat iona l  Highway T r a f f i c  S a f e t y  Adminis- - 
t r a t i o n ;  "Highway F a t a l i t y  Counting RulesP; Federa l  R e g i s t e r ,  Volume 43, No. 
191; pp. 45486-45487; October  2 ,  1478. 



1982 New York t r a f f i c  f a t a l i t y  by t h e  Nat ional  Cen te r  f o r  Hea l th  S t a t i s t i c s  
and a s  a 1981 Vermont f a t a l i t y  by t h e  Department of T r a n s p o r t a t i o n ;  i E  t h e  
d e a t h  had n o t  occur red  u n t i l  January  29--more than  30  days  a f t e r  t h e  
acc iden t - - i t  would have been inc luded  i n  NCHS r e p o r t s  f o r  1982 b u t  n o t  i n  
DOT r e p o r t s  f o r  any year .  

Another d i f f e r e n c e  i n  t h e  r e p o r t i n g  of f a t a l i t i e s  which r e s u l t  from motor 
v e h i c l e  a c c i d e n t s  i s  t h e  t r e a t m e n t  of d e a t h s  r e s u l t i n g  from n o n t r a f f i c  
a c c i d e n t s .  Examples of motor v e h i c l e  n o n t r a f f i c  a c c i d e n t s  a r e  t h o s e  which 
occur  i n  t h e  driveways of p r i v a t e  homes o r  i n  o t h e r  l o c a t i o n s  o u t s i d e  t h e  
rights-of-way o r  o t h e r  boundar ies  of roads  which are open f o r  p u b l i c  use .  
Annual motor v e h i c l e  f a t a l i t y  f i g u r e s  f o r  t h e  United S t a t e s  r e p o r t e d  by 
NCHS and t h e  Na t iona l  S a f e t y  Council  (NSC) g e n e r a l l y  i n c l u d e  about  a 
thousand n o n t r a f f i c  f a t a l i t i e s - d e a t h s  which a r e  no t  inc luded  i n  DOT 
r e p o r t s .  

The number of n o n f a t a l l y  i n j u r e d  persons  i s  a l s o  counted i n  a  v a r i e t y  of 
ways. I n  t h i s  p u b l i c a t i o n  t h e  number of i n j u r e d  persons  i s  t h e  number 
r e p o r t e d  by p o l i c e .  The NSC, f o r  c o m p a r a b i l i t y  w i t h  i n j u r i e s  from indus- 
trial and o t h e r  a c c i d e n t s ,  r e p o r t s  t h e  number of pe rsons  d i s a b l e d  beyond 
t h e  day of t h e  a c c i d e n t .  Another approach i s  t a k e n  i n  t h e  Na t iona l  H e a l t h  
Survey by t h e  Bureau of Census. I n  t h e  Na t iona l  Hea l th  Survey, t h e  
e s t i m a t e d  number of i n j u r i e s  is  based on responses  t o  household i n t e r v i e w s ,  
Nat ional  Hea l th  Survey i n j u r y  f i g u r e s  t end  t o  be  about  t w i c e  as h i g h  a s  
t h o s e  r e p o r t e d  b y  NSC. The p o l i c e - r e p o r t e d  f i g u r e s  used i n  t h i s  pub l ica -  
t i o n  a r e  midway between t h e  o t h e r s .  

C. Highway S a f e t y  Performance i n  1984 

The t r a f f i c  a c c i d e n t  s t a t i s t i c s  f o r  1984 show a n  i n c r e a s e  of more t h a n  
1 ,700 f a t a l i t i e s ,  as compared t o  1983. A s  a  r e s u l t  of t h i s  i n c r e a s e  and a n  
i n c r e a s e  i n  t h e  vehic le-miles  of t r a v e l ,  t h e  f a t a l i t y  r a t e  p e r  100 m i l l i o n  
v e h i c l e - m i l e s  of t r a v e l  remained a t  2.58, m a i n t a i n i n g  t h e  record low s e t  i n  
1983. 

Table 1 c o n t a i n s  t r a v e l  and a c c i d e n t  d a t a  by highway system f o r  t h e  Uni ted 
S t a t e s .  It i s  a summary of t h e  d e t a i l e d  d a t a  c o n t a i n e d  i n  Tables  2 through 
6. E s t i m a t e s  have been inc luded  where data r e p o r t e d  by t h e  S t a t e s  were 
incomplete.  On1 y  f i v e  states--Maryland, Massachuse t t s ,  New Mexico, North 
C a r o l i n a  and Rhode I s land- fa i l ed  t o  submit complete  da ta .  T h i s  i s  a 
reduct:ion of 50 percen t  o v e r  t h e  1983 submiss ions .  The d a t a  p e n n i t  
comparison of numbers and r a t e s  ( p e r  100 m i l l i o n  veh ic le -mi les )  f o r  
a c c i d e n t s  and c a s u a l t i e s  on Federal -a id  and o t h e r  highway systems. Note 
t h a t  f a t a l i t y  r a t e s  a r e  s u b s t a n t i a l l y  lower  on t h e  I n t e r s t a t e  System than  
on any o t h e r  highway system and t h a t  about  o n e - f i f t h  of a l l  highway t r a v e l  
i n  t h e  Uni ted S t a t e s  occurs  on t h e  I n t e r s t a t e  System. 

Table  2 c o n t a i n s  a  summary of t r a v e l  and a c c i d e n t  d a t a  by S t a t e .  I n  
a d d i t i o n  t o  d a t a  which a r e  p r e s e n t e d  i n  g r e a t e r  d e t a i l  i n  Tables  3 through 
6 ,  Table  2 i n c l u d e s  p e d e s t r i a n  d a t a .  The number of p e d e s t r i a n s  i n j u r e d ,  
f a t a l l y  o r  n o n f a t a l l y ,  a r e  r e p o r t e d  f o r  each S t a t e  t o g e t h e r  w i t h  p e d e s t r i a n  
i n  jury  r a t e s .  
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D. Nat ional  Trends 

I n  t h e  e a r l y  70 's ,  "3 by 80" was a popula r  s a f e t y  s logan .  The goa l  t o  
which t h e  s l o g a n  r e f e r r e d  was t h e  achievement ,  by 1980, of a n a t i o n a l  rate 
below 3 f a t a l i t i e s  p e r  100 m i l l i o n  v e h i c l e - m i l e s .  While t h e  goa l  was n o t  
reached i n  1980, t r a f f i c  f a t a l i t y  r a t e s  i n  1982, 1983 and 1984 were we l l  
below 3. 

From a r a t e  of more than 18 f a t a l i t i e s  p e r  100 m i l l i o n  v e h i c l e  m i l e s  i n  t h e  
mid-20's, a s  shown i n  F i g u r e  1, t h e  average  r a t e  h a s  gone downwards more 
than 3 percen t  p e r  y e a r  t o  a r a r e  wel l  below t h r e e  f a t a l i t i e s  p e r  100 
m i l l i o n  v e h i c l e - m i l e s  i n  1984. 

F i g u r e s  2 and 3 g r a p h i c a l l y  i l l u s t r a t e  n a t i o n a l  t r a f f i c  f a t a l i t y  and i n j u r y  
r a t e  t r e n d s  from 1967 through 1984 f o r  I n t e r s t a t e  and o t h e r  highway 
s y s  tems. F a t a l i t y  r a t e  t r e n d s  were g r a d u a l l y  downward f o r  a l l  sys tems  
d u r i n g  t h i s  pe r iod .  Although t h e s e  t r e n d s  were i n t e r r u p t e d  b y  r e l a t i v e l y  
s t a b l e  p e r i o d s  fo l lowing  a s h a r p  drop i n  1974, t h e  downward movement 
resumed, Trends f o r  r e p o r t e d  i n j u r y  r a t e s  have a l s o  been g e n e r a l l y  
downward d u r i n g  t h e  1967-1984 per iod .  

F igures  4 and 5 i l l u s t r a t e  n a t i o n a l  f a t a l i t y  and i n j u r y  r a t e  t r e n d s  from 
1978 through 1984 by highway system. In  t h e  mid-70's, n o n - I n t e r s t a t e  
Federal -a id  highway s y s  tems were r e a l i g n e d  by a d o p t i n g  f u n c t i o n a l  
c l a s s i f i c a t i o n s  as t h e  b a s i s  f o r  ass ignment  of highways t o  e a c h  system. A s  
a r e s u l t  of t h e s e  changes ,  t r e n d  d a t a  a r e  on ly  a v a i l a b l e  f o r  a s h o r t  p e r i o d  
f o r  most systems. The t i m e  p e r i o d  covered i n  F i g u r e s  4 and 5 cor responds  
l a r g e l y  w i t h  t h e  p e r i o d  of r e l a t i v e  s t a b i l i t y  which i s  apparen t  i n  F i g u r e s  
2 and 3. 

The 1967 th rough  1981 d a t a  used i n  F i g u r e s  3 th rough  6 were pub l i shed  i n  
t h e  annual  Federa l  Highway Admin is t ra t ion  r e p o r t s ,  "Fa ta l  and I n  j u r y  
Accidents  on Federal-Aid and Other  Highway Systems." 
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FIGURE 2. U.S. FATALITY RATES 

FOR INTERSTATE AND OTHER 

HIGHWAY SYSTEMS (1967-19841 
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E. Comparison of S t a t e  S t a t i s t i c s  

This repor t  was prepared t o  he lp  meet t h e  need f o r  s t a t i s t i c a l  d a t a  t o  be  
used i n  comparing and eva lua t ing  t h e  highway s a f e t y  performance of t he  
S t a t e s .  Those who use the  repor t  should be aware of some of t h e  s t r e n g t h s  
and weaknesses of t he  data .  For  t h e  most p a r t ,  t h e  d a t a  have been submit- 
t ed  by S t a t e  highway departments through the  FHMA's Highway Performance 
Monitoring System. Accident d a t a  o r i g i n a t e  i n  po l i ce  acc ident  r epo r t ing  
systems while  t h e  c o l l e c t i o n  of t r a v e l  and highway inventory d a t a  i s  a 
func t ion  of the  highway departments themselves. The q u a l i t y  of t h e  
reported d a t a  i s  gene ra l ly  h igh  b u t  v a r i e s  somewhat w i th in  t h e  S ta t e s .  A s  
i s  evident  from the  t a b l e s  which fo l low i n  Sec t ion  111, not  every S t a t e  was 
ab le  t o  summarize i ts  acc ident  d a t a  i n  t ime f o r  i n c l u s i o n  i n  t h i s  repor t .  

Because a l l  S t a t e s  repor t  acc ident  and r e l a t e d  d a t a  t o  FHWA through a 
s i n g l e  system with c a r e f u l l y  w r i t t e n  gu ide l ines ,  reported d a t a  a r e  gener- 
a l l y  cons i s t en t .  Di f fe rences  due t o  v a r i a t i o n s  i n  d a t a  c o l l e c t i o n  proce- 
dures  a r e  u sua l ly  marginal,  bu t  occas iona l ly  may be l a r g e  enough t o  obscure 
o r  exaggerate  r e a l  d i f f e r ences  among t h e  S ta t e s .  Evaluat ion of t h e  highway 
s a f e t y  performance of each S t a t e  should inc lude  cons ide ra t ion  of i t s  record 
over  a period of t i m e  a s  well  a s  comparisons with o t h e r  S t a t e s .  

One usefu l  device f o r  comparing f a t a l i t y  r a t e s  i s  t h e  rate-densi ty  curve. 
Other t h ings  being equal ,  f a t a l i t y  r a t e s  i n  terms of f a t a l i t i e s  p e r  100 
m i l l i o n  veh ic l e  mi les  tend t o  be h ighes t  where t h e  t r a v e l  density-the 
r a t i o  of vehic le -mi les  t o  highway miles--is low. The general  shape of t h e  
rate-densi t y  curve--c oncave upward and s lop ing  downward t o  t he  r ight- is  
shown i n  Figure 6. Rate-density curves  were used i n  t h e  1976 "Highway 
Safety Needs Study," a DOT repor t  t o  Congress, t o  i l l u s t r a t e  t h e  f a t a l i t y  
r a t e  reduct ion  r e s u l t i n g  from t h e  adoption of s a f e r  design s tandards  f o r  
I n t e r s t a t e  highways. J u s t  a s  f a t a l i t y  r a t e s  a r e  normally h ighe r  on l i g h t l y  
t r ave l ed  segments of t h e  I n t e r s t a t e  System than on segments where t r a f f i c  
is  heavier ,  l a r g e  spa r se ly  populated S t a t e s  w i l l  normally have h ighe r  
f a t a l i t y  r a t e s  than S t a t e s  with r e l a t i v e l y  high concen t r a t ions  of people 
and t r a f f i c .  

When bas i c  rate-densi ty  r e l a t i o n s h i p s  a r e  d is regarded ,  eva lua t ion  of S t a t e  
highway s a f e t y  performance is most o f t e n  based on comparison of S t a t e  
f a t a l i t y  r a t e s  wi th  na t iona l  f a t a l i t y  r a t e s .  This tends t o  focus undue 
a t t e n t i o n  on spa r se ly  populated S t a t e s  and encourages complacency i n  S t a t e s  
which have h igh  populat ion and t r a v e l  d e n s i t i e s .  A low-density S t a t e  might 
have h ighly  e f f e c t i v e  speed l i m i t  enforcement and highway s a f e t y  improve- 
ment programs, f o r  example, bu t  s t i l l  have f a t a l i t y  r a t e s  s u b s t a n t i a l l y  
above those  of a high-density S t a t e  wi th  i n e f f e c t i v e  s a f e t y  programs. 
Rate-density r e l a t i o n s h i p s  a r e  used a s  a b a s i s  f o r  f a t a l i t y  r a t e  com- 
par i sons  among S t a t e s ,  by system, i n  Sec t ion  V and wi th in  S t a t e s ,  by yea r ,  
i n  Sec t ion  V I .  
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SECTION 111--OTHER RATES 

A. Highway Mileage 

Vehicle mileage r a t e s  f o r  t he  United S t a t e s ,  l i s t e d  i n  Table 1, a r e  t h e  
most common measure of s a f e t y  performance. For some purposes, r a t e s  per  
mile  of highway may be more usefu l .  These a r e  l i s t e d  i n  Table 7. Note 
t h a t ,  because of t h e  concent ra t ion  of t r a v e l  on highway systems wi th  the  
fewest f a t a l i t i e s  per  vehicle-mile,  highways on these  systems tend t o  have 
t h e  h ighes t  number of f a t a l i t i e s  per  highway mile. 

B. Population 

Population r a t e s  a r e  most usefu l  f o r  comparing motor vehic le  acc iden t s  with 
o t h e r  publ ic  h e a l t h  problems. In  1983, only h e a r t  d i s e a s e ,  cancer  and 
s t roke  were respons ib le  f o r  more dea ths ,  according t o  t he  National Center 
f o r  Health S t a t i s t i c s .  S t a t e  r a t e s  per  thousand r e s iden t s  a r e  l i s t e d  i n  
Table 8 f o r  f a t a l  and nonfa ta l  i n j u r y  acc iden t s ,  f a t a l i t i e s ,  and nonfa t a l ly  
i n ju red  persons. 

C. Licensed Dr ivers  

The number 05 acc iden t s  p e r  l i c e n s e d  d r i v e r  r e f l e c t s  bo th  the  c a r e  wi th  
which d r i v e r s  opera te  t h e i r  veh ic l e s  and the  amount of t r a v e l  under var ious  
condi t ions .  S t a t e  acc iden t ,  f a t a l i t y ,  and i n j u r y  r a t e s  per  l i censed  d r i v e r  
a r e  l i s t e d  i n  Table 9. 

D. Registered Vehicles 

A s  i s  the  c a s e  with l i censed  d r i v e r s ,  t he  number of acc iden t s  pe r  reg is -  
t e r ed  veh ic l e  is  a f f e c t e d  both  by the  c a r e  wi th  which t h e  veh ic l e  i s  dr iven  
and the  amount of t r a v e l  under var ious condi t ions .  S t a t e  r a t e s  pe r  
r eg i s t e r ed  veh ic l e  a r e  l i s t e d  i n  Table 10. 
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TABLE 8. FATAL AND INJURY ACCIDENT DATA 

RELATED TO POPULATION - 1984 

I P O P U L A T I O N  R A T E S  PER THOUSAND PERSONS 

NONFATAL N O N F A T A L  
F A T A L I T Y  I N J U R Y  I N J U R Y  

R A T E  A C C I D E N T  RATE 
R A T E  

V E H I C L E  F A T A L  
S T A T E  NUMBER M I L E S  ACC l DENT 

( T H O U S A N D S  1 I PER I R A T E  
CAP I T A  

A L A B A M A  3,990 8,261 0.21 
A L A S K A  500 7,178 0.25 
A R I Z O N A  3,053 6.752 0.26 
A R K A N S A S  2,349 7,076 0.20 

C A L I F O R N I A  25,623 7,670 0.18 
COLORADO 3,178 7,737 
C O N N E C T I C U T  3,154 6.682 1 :::: 
DELAWARE 1 613 1 8,382 1 0.19 

D I S T .  OF COL.  
F L O R I D A  
G E O R G I A  

M A I N E  

MARYLAND 
M A S S A C H U S E T T S  
M I C H I G A N  
M I N N E S O T A  

M I S S I S S I P P I  
M I S S O U R I  
MONTANA 
NEBRASKA 

N E V A D A  
NEW H A M P S H I R E  
NEW J E R S E Y  
NEW M E X I C O  

NEW YORK 
NORTH CAROL I N A  
NORTH DAKOTA 
O H I O  

OKLAHOMA 
OREGON 
P E N N S Y L V A N I A  
RHODE I S L A N D  

SOUTH C A R O L I N A  
SOUTH DAKOTA 
TENNESSEE 
T E X A S  

---"- 

UT4.H 
VE Ri.IOt.IT 
V I R G I N I A  
WASLI I NGTON 

WEST V I R G I N I A  
W1S':TJNSI N 
W Y O M I N G  

U . S .  T O T A L  1 236,162 1 7.269 1 0.17 
I 

L/ RATE COULD NOT BE COMPUTED BECAUSE D A T A  WAS NOT REPORTED OR WAS NOT U S A B L E .  
THE R A T E  I S  BASED ON T H E  E S T I M A T E D  U.  S .  T O T A L  OF N O N F A T A L  I N J U R Y  A C C I D E N T S  FROM T A B L E  2 .  

3 1  THE R A T E  I S  BASED ON T H E  E S T I M A T E D  U.  S .  T O T A L  OF N O N F A T A L L Y  I N J U R E 0  PERSONS FROM T A B L E  2. 



TABLE 9. FATAL AND INJURY ACCIDENT DATA 

RELATED TO LICENSED DRIVERS - 1984 

-- 

L I C E N S E D  D R I V E R S  RATES PER THOUSAND D R I V E R S  

ALABAMA 2,473 13,328 0.33 0.38 
ALASKA 305 11,767 0.40 0.45 
ARIZONA 2,257 9,133 0.35 0.39 
ARKANSAS 1,674 9,929 0.28 0.31 

C A L I F O R N I A  16,947 11,597 0.27 0.30 
COLORADO 2,269 10,836 0.24 0.27 
CONNECTICUT 2,337 9,018 0.19 0.20 
DELAWARE 440 11,677 0.27 0.30 

D I S T .  OF COL. 374 8,594 0.15 0.17 
F L O R I D A  8,186 10,442 0.3 1 0.36 
GEORGIA 3,901 12,942 0.32 0.36 
HAWA I I 583 11,158 0.22 0.23 

IDAHO 669 11,611 0.32 0.36 
I L L I N O I S  6,685 10,458 0.21 0.23 
I N D I A N A  3,574 11,492 0.23 0.26 
J OVA 1,927 10,637 0.20 0.22 

KANSAS 1,692 11,062 0.27 0.30 
KENTUCKY 2,249 12,428 0.30 0.34 
L O U I S I A N A  2,830 11,162 0.30 0.34 
M A I N E  79 1 11,814 0.26 0.29 

MARYLAND 2.86 1 11,081 0.2 1 0.22 
MASSACHUSETTS 3,832 10,057 0.16 0.17 
M I C H I G A N  6,392 9,930 0.21 0.24 
MINNESOTA 2,397 13,277 0.22 0.24 

M I S S I S S I P P I  1,786 10,326 0.33 0.38 
M I S S O U R I  3,354 11,489 0.25 0.29 
MONTANA 474 15,582 0.43 0.50 
NEBRASKA 1,108 10,801 0.23 0.26 

NEVADA 68 1 10,767 0.32 0.37 
NEW HAMPSHIRE 716 10,187 0.24 0.27 
NEW JERSEY 5,680 9.210 0.15 0.16 
NEW MEXICO 810 15,348 0.53 0.6 1 

NEW YORK 
NORTH CAROLINA  
NORTH DAKOTA 
O H I O  I 
OKLAHOMA 
OREGON 
PENNSYLVANIA  
RHODE I S L A N D  I 

NONFATAL NONFATAL 
I N J U R Y  I N J U R Y  

A C C I D E N T  RATE 
RATE 

10.08 14.55 
15.55 22.43 
16.21 25.52 
11.05 17.87 

12.30 18.25 
12.06 17.67 
14.71 20.70 
11.87 17.94 

TENNESSEE 2,978 12,264 0.33 
TEXAS 10,856 12,688 0.32 

12,552 0.34 
11,868 

V I R G I N I A  3,773 11,801 0.24 0.27 
1 :::? 1 0.31 

WASHINGTON 2,973 11,520 0.22 0.24 

LIEST V I R G I N I A  1,208 10,489 0.37 
L~ISLCINSIN 3,148 11,235 0.26 I 
LlYOMING 1 360 14,242 0.39 0.44 

I I I I I 

U.S. TOTAL 155,390 11,048 0.25 0.29 

U RATE COULD NOT BE COMPUTED BECAUSE DATA WAS NOT REPORTED OR WAS NOT USABLE.  
2 THE RATE I S  BASED ON THE E S T I M A T E D  U. S .  TOTAL  OF NONFATAL I N J U R Y  A C C I D E N T S  FROM T A B L E  2.  

THE RATE I S  BASED ON THE EST IMATED U. S .  TOTAL  OF NONFATALLY INJURED PERSONS FROM T A B L E  2. 



TABLE 10. FATAL AND INJURY ACCIDE 

RELATED TO VEHICLE REGISTRATIONS - 19 

REGISTERED V E H I C L E S  RATES PER THOUSAND V E H I C L E S  
1 

STATE 
V E H I C L E  FATAL  NONFATAL NONFATAL 

NUMBER M I L E S  A C C I D E N T  F A T A L  I TY I NJi lRY I N J U R Y  
(THOUSANDS) I PER I RATE I RATE ACCIDENT I RATE 

1 1 V E H I C L E  I I I RATE 1 

C A L I F O R N I A  17,965 
COLORADO 2,754 
CONNECTICUT 2,366 
DELAWARE 1 459 

D I S T .  OF COL.  
F L O R I D A  
GEORGIA 
HAWA I I 

IDAHO 940 
l L L I N O 1 S  7,598 
I N D I A N A  3,950 
IOWA 2,443 

KANSAS 2,122 
KENTUCKY 2,590 
L O U I S I A N A  2,958 
MAINE 800 

MARY LAND 
MASSACHUSETTS 
M I C H I G A N  
MINNESOTA 

NEW JERSEY 
NEW M E X I C O  

NEW YORK 
NORTH CAROL I N A  
NORTH DAKOTA I 
OKLAHOMA 
OREGON 
PENNSYLVANIA  
RHODE I S L A N D  

SOUTH CAROL I N A  
SOUTH DAKOTA 
TENNESSEE 

WYOMING 

JJ RATE COULD NOT BE COMPUTED BECAUSE DATA WAS NOT REPORTED OR WAS NOT USABLE.  
THE RATE I S  BASED ON THE EST IMATED U. S .  TOTAL OF NONFATAL I N J U R V  ACCIDENTS FROM TABLE  2. 

3 THE RATE I S  BASED ON THE E S T I M A T E D  U .  S.  TOTAL OF NONFATALLY INJURED PERSONS FROM TABLE  2 .  
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SECTION V--RELATIONSHIP OF FATALITY RATES TO TRAVEL DENSITY 

The v e h i c l e - m i l e  f a t a l i t y  r a t e  i s  t h e  measure most commonly used f o r  
comparing t h e  s a f e t y  of d i f f e r e n t  highway systems o r  t h e  s a f e t y  of highways 
i n  d i f f e r e n t  S t a t e s .  A S t a t e  o f t e n  judges i t s  own performance by comparing 
i t s  f a t a l i t y  r a t e s  wi th  t h e  n a t i o n a l  f a t a l i t y  ra te .  The primary reason f o r  
d i f f e r e n c e s  i n  f a t a l i t y  rates appears  t o  be  v a r i a t i o n  i n  t r a v e l  d e n s i t y  
over  which t h e  S t a t e s  have l i t t l e  con t ro l .  Because the  t r a v e l  d e n s i t y  
v a r i e s  widely among the  S t a t e s ,  i t  should no t  be  expected t h a t  a l l  S t a t e s  
w i l l  have s i m i l a r  f a t a l i t y  r a t e s .  While t h e r e  a r e  without ques t i on  many 
reasons o t h e r  than v a r i a t i o n  i n  t r a v e l  dens i ty  f o r  d i f f e r e n c e s  among t h e  
f a t a l i t y  r a t e s  of t h e  S t a t e s ,  i t  i s  d i f f i c u l t  t o  quan t i fy  t h e s e  reasons 
wel l  enough t o  develop r e l i a b l e  d e f i n i t i o n s  of r e l a t i o n s h i p s  between 
f a t a l i t y  r a t e s  and s p e c i f i c  f ea tu re s .  

The genera l  c h a r a c t e r i s t i c s  of t h e  r e l a t i o n s h i p  between f a t a l i t y  r a t e s  and 
t r a v e l  d e n s i t y  were descr ibed  i n  Sec t ion  I. Curves i l l u s t r a t i n g  p rov i s iona l  
ra te -dens i ty  r e l a t i o n s h i p s  have been der ived  f rom repor ted  d a t a  f o r  the 
4-year per iod  from 1980 through 1983. The r e l a t i o n s h i p s  must be regarded 
a s  p rov i s iona l  because they a r e  based on d a t a  which a r e  incomplete and 
known t o  c o n t a i n  e r r o r s .  Despi te  t h e i r  f l aws ,  t h e  curves  provide a more 
s u i t a b l e  base  than t h e  na t iona l  f a t a l i t y  r a t e  f o r  eva lua t ing  S t a t e  rates. 
A curve  desc r ib ing  t h e  p rov i s iona l  ra te -dens i ty  r e l a t i o n s h i p  f o r  a l l  
highways i n  t h e  S t a t e s  is  shown i n  Figure 7-41. 

I n  comparing S t a t e  f a t a l i t y  r a t e s  a  second c o n s i d e r a t i o n  should b e  t aken  
i n t o  account.  Even i f  t he  r i s k  ( p r o b a b i l i t y )  of t r a f f i c  f a t a l i t i e s  were 
dependent only on t r a v e l  dens i ty ,  rates would vary a t  random from those  on 
the  ra te -dens i ty  curve. (Accidents and r e l a t e d  r a t e s  a r e  "random" i n  a  
s t a t i s t i c a l  sense--while any a t tempt  t o  d r i v e  a  v e h i c l e  a  g iven  d i s t a n c e  
may o r  may not  r e s u l t  i n  an a c c i d e n t ,  t h e r e  i s  nonethe less  a  degree of 
s t a t i s t i c a l  r e g u l a r i t y  which permi ts  reasonably r e l i a b l e  e s t i m a t i o n  of t h e  
number of acc iden t s  expected from a l a r g e  number of a t tempts .  To speak of 
acc iden t s  a s  random events  i s  not  t o  say  t h a t  a c c i d e n t s  a r e  un re l a t ed  t o  
d r i v i n g  hazards  o r  d r i v e r  s k i l l . )  The random v a r i a t i o n  of f a t a l i t y  r a t e s  i s  
l a r g e r  when t h e  volume of t r a f f i c  i s  small. For example, a random va r i a -  
t i o n  of 10 percent  would be  much more l i k e l y  t o  occur  i n  t h e  Delaware 
f a t a l i t y  r a t e  than i n  f a t a l i t y  r a t e s  f o r  C a l i f o r n i a  o r  New York. 

The random v a r i a t i o n  of f a t a l i t y  r a t e s  is somewhat analogous t o  t he  random 
v a r i a t i o n  observed when f l i p p i n g  a  c o i n  repeatedly.  I f  t he  p r o b a b i l i t y  of 
"heads" i s  1 i n  2 ,  t h e  r a t i o  of t h e  number of heads t o  t he  number of f l i p s  
approaches 112 a s  t h e  number of f l i p s  i nc reases .  S imi l a r ly ,  i f  t h e  
p r o b a b i l i t y  t h a t  a  f a t a l i t y  w i l l  r e s u l t  from an at tempt  t o  d r i v e  one 
v e h i c l e l n i l e  i s  3 i n  100 m i l l i o n ,  t h e  r a t i o  of f a t a l i t i e s  t o  vehicle-miles  
w i l l  approach 3/(lOO m i l l i o n )  a s  t h e  number of veh i c l e -mi l e s  i nc reases .  
Whlle t h e  number of veh i c l e -mi l e s  o r  f l i p s  of a  c o i n  i s  inc reas ing ,  r a t i o s  
vary a t  random. The amount of v a r i a t i o n  can  be  computed by applying t h e  
binomial p r o b a b i l i t y  law f o r  t h e  app rop r i a t e  number of veh i c l e -mi l e s  o r  
f l i p s .  Approximations of t h e  binomial l a w  are commonly used t o  s imp l i fy  
computation. 



USING RATE-DENSITY RELATIONSHIPS 

Rate-density curves may b e  regarded a s  s e t s  of provis iona l  
na t iona l  norms f o r  f a t a l i t y  r a t e s .  Figure 7-A1 on page 53 shows 
the  rate-densi ty  curve f o r  a l l  roads i n  t he  United S ta t e s .  

For a  p a r t i c u l a r  S t a t e ,  t h e  va lue  of the  provis iona l  na t iona l  
norm depends on t h e  d a i l y  number of vehic le - tn i les  per  mi le  of 
highway--or average d a i l y  t r a f f i c  (ADT) i n  t h a t  S ta te .  For a  
S t a t e  with a  d a i l y  average of 2,000 veh ic l e -mi l e s  of t r a v e l  pe r  
mile  of highway, Figure 7-A1 i n d i c a t e s  t h a t  a  normal f a t a l i t y  
r a t e  would be  s l i g h t l y  above 3 f a t a l i t i e s  p e r  100 m i l l i o n  
vehic l  e-mil e s  . 
Some random dev ia t ion  of S t a t e  r a t e s  from provis iona l  na t iona l  
norms i s  expected. Most of t h i s  random dev ia t ion  would f a l l  
wi th in  provis iona l  ranges such a s  those shown i n  Figure 7-A2 on 
page 54. Differences i n  t h e  width of provis iona l  ranges r e f l e c t  
d i f f e r ences  i n  volumes of t r a v e l  ; ranges a r e  widest  i n  t h e  S t a t e s  
with t h e  l e a s t  t r ave l .  When S t a t e  r a t e s  f a l l  above o r  below t h e  
provis iona l  ranges, t h e  dev ia t ion  from the  p rov i s iona l  na t iona l  
norm i s  l i k e l y  t o  be  caused by something o t h e r  than random 
va r i a t ion .  Poss ib le  causes  inc lude  e f f e c t i v e  s a f e t y  programs, 
hazardous highways, i ncons i s  t e n t  da t a ,  and many o t h e r  
c o n t r i b u t i n g  f ac to r s .  

Figure 7 may be  used t o  answer ques t ions  such a s :  

1. Where a r e  successfu l  s a f e t y  programs most l i k e l y  t o  b e  found? 

See Figures  7-A2, -B2, e t c .  Those S t a t e s  where t h e  1984 
f a t a l i t y  r a t e  i s  t o  t h e  l e f t  of t he  provis iona l  range a r e  
most l i k e l y  t o  have succes s fu l  s a f e t y  programs. 

2. Are s a f e t y  programs i n  a  p a r t i c u l a r  S t a t e  more l i k e l y  t o  
have been successfu l  on some systems than  on o t h e r s ?  

See Figures  7 4 2 ,  -D2, e t c .  Safe ty  programs a r e  more l i k e l y  
t o  have been successfu l  on those highway systems where t h e  
1984 f a t a l i t y  r a t e  is  t o  t h e  l e f t  of t he  provis iona l  range. 

3. Where, i n  a  p a r t i c u l a r  S t a t e ,  i s  t h e  g r e a t e s t  p o t e n t i a l  f o r  
improvement of s a f e t y  programs l i k e l y  t o  be  found? 

See Figures  7-62, -D2, e t c .  The g r e a t e s t  p o t e n t i a l  f o r  
reduct ion of t r a f f i c  dea ths  i n  a  S t a t e  i s  l i k e l y  t o  b e  on 
those highway systems where the  1984 f a t a l i t y  r a t e  i s  t o  t he  
r i g h t  of the  provis iona l  range. 



The a p p l i c a t i o n  of the  binomial p r o b a b i l i t y  law t o  acc ident  r a t e s  y i e l d s  
r e s u l t s  t h a t  approximate observed experience. This procedure i s  widely 
used by t h e  S t a t e s  t o  i d e n t i f y  hazardous s e c t i o n s  of highway, It does not 
g ive  p r e c i s e  r e s u l t s  pr imar i ly  because t h e  p r o b a b i l i t y  of a f a t a l i t y  ( o r  
o t h e r  event  of i n t e r e s t )  i s  not  t h e  same f o r  every at tempt  t h a t  i s  made t o  
d r i v e  a  vehicle-mile without an  accident .  

The rate-densi ty  curve i n  F igure  7A-1 is an  exponent ial  curve  f i t t e d  t o  
t he  d a t a  po in t s  by a  weighted l e a s t  squares  procedure. Each d a t a  po in t  i s  
defined by a  S t a t e  f a t a l i t y  r a t e  and t r a v e l  dens i ty  f o r  t h e  4-year per iod.  
The po in t  i s  weighted i n  propor t ion  t o  t h e  veh ic l e -mi l e s  of t r a v e l  i n  t h e  
S t a t e  during those  4 years .  

Because t h e  volume of t r a v e l  i s  d i f f e r e n t  f o r  each S t a t e ,  the  magnitude of 
random v a r i a t i o n  is  a l s o  d i f f e r e n t .  To i l l u s t r a t e  t he  e f f e c t  of t he  
d i f f e r e n c e s ,  p rovis iona l  ranges have been computed and a r e  shown i n  Figure 
7-A2. For each S t a t e ,  t he  observed 1984 f a t a l i t y  r a t e  i s  shown along with 
a  p rov i s iona l  range centered  upon a  value taken from t h e  r a t e  dens i ty  curve 
i n  Figure 7-A1. I f  v a r i a t i o n s  from r a t e s  on t h e  rate-densi ty  curve  i n  
Figure 7-A1 followed a binomial d i s t r i b u t i o n ,  t h e  p r o b a b i l i t y  would be 99 
out  of 100 t h a t  each observed r a t e  would f a l l  w i th in  the  provis iona l  range 
shown i n  Figure 7-A2. Conversely, t h e  chances would be only 1 i n  100 t h a t  
an observed r a t e  would f a l l  o u t s i d e  the p rov i s iona l  range i f  t h e  risk were 
the  same i n  1984 a s  i n  t h e  proceeding 4 years  and v a r i a t i o n  from t h e  
ra te -dens i ty  curve  were random. I f  a  r a t e  f a l l s  above o r  below t h e  range 
shown, i t  i s  l i k e l y  t h a t  i t  i s  unusual ly h igh  o r  low f o r  some reason o t h e r  
than random va r i a t ion .  It i s  evident  from Figure  7-A2 t h a t  most S t a t e  
f a t a l i t y  r a t e s  va r i ed  s i g n i f i c a n t l y  from t h e  provis iona l  ra te -dens i ty  
curve. While the  1984 f a t a l i t y  r a t e s  were about t h e  same f o r  Oklahoma and 
Vermont, Oklahoma's r a t e  was s u b s t a n t i a l l y  lower than  S t a t e  r a t e s  observed 
f o r  a  s i m i l a r  t r a v e l  dens i ty  i n  t he  preceding 4-year per iod.  Vermont's 
r a t e ,  on t h e  o t h e r  hand, i s  well  w i th in  the  provis iona l  range, where 
dev ia t ion  from t h e  rate-densi ty  curve  i s  l e s s  s i g n i f i c a n t .  Analysis o f  t h e  
poss ib l e  reasons f o r  the  low r a t e  i n  Oklahoma and the  r a t e s  ou t s ide  
provis iona l  ranges i n  many o t h e r  S t a t e s  i s  beyond t h e  scope of t h i s  repor t .  
I n  Figure 7-A2, S t a t e s  a r e  arranged i n  o rde r  of t r a v e l  dens i ty  t o  f a c i l i -  
t a t e  comparison of S t a t e s  with similar t r a v e l  d e n s i t i e s ;  t h e  S t a t e  wi th  the  
most veh ic l e  mi les  pe r  mi le  of highway ( i . e . ,  t h e  h ighes t  average d a i l y  
t r a f f i c )  i s  a t  t h e  top. 

I n  Figures  7-141, 7-B2a, and 7-B2b, r u r a l  and urban f a t a l i t y  r a t e s  f o r  each 
S t a t e  a r e  shown sepa ra t e ly  b u t  i n  t h e  same manner a s  t h e  information i n  
Figures  7-A1 and 7-A2. 

Other p rov i s iona l  ranges r e l a t i o n s h i p s ,  a s  wel l  a s  p rov i s iona l  r a t e  changes 
and observed f a t a l i t y  r a t e s  f o r  t h e  highway systems i n  each S t a t e ,  a r e  
shown i n  Figures  7-C1 through 7-F2b. 

It can  be seen i n  Figure 7 t h a t ,  f o r  every system, f a t a l i t y  r a t e s  observed 
i n  1984 were r a r e l y  above t h e  provis iona l  range based on 1980 through 1983 
expe r ience  . 
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Figure 7.A2 FATALITY RATE BY STATE-ALL HIGHWAYS [I9841 
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Figure 7-C2b FATALITY RATE BY STATE-URBAN INTERSTATE HIGHWAYS I19841 
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Figure 7-D2a FATALITY RATES BY STATES-OTHER RURAL 
FEDERAL-AID PRIMARY HIGHWAYS 11 9841 

FATALITIES PER 109 HILLION VEHICLE MILES 
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Figure 7-E2a FATALITY RATE BY STATE-FEDERAL-AID SECONDARY HIGHWAYS 11 9841 
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Figure 7-F2a FATALITY RATE BY STATE-RURAL NON-FEDERAL-AID HIGHWAYS 
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Figure 7-F2b FATALITY RATE BY STATE-URBAN NON-fEDERAL-AID HIGHWAYS (19841 

FATALITIES PER 100 MILLION VEHICLE RILES 
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SECTION VI--STATE FATALITY RATE TRENDS 

It is sometimes more usefu l  t o  know the  t rend wi th in  a  S t a t e  than t o  know 
how t h a t  S t a t e  compares with o thers .  Figure 8 i l l u s t r a t e s  changes i n  S t a t e  
r a t e s  over  t he  5-year per iod from 1980 through 1984. The format of the  
graphs is s i m i l a r  t o  t h a t  i n  Figure 7-A2. The provis iona l  range f o r  each 
of t he  5 yea r s  is based on t h e  provis iona l  rate-densi ty  curve  shown i n  
Figure 7-A1. 

Figure 8 i s  designed t o  show, wi th in  each S t a t e ,  t h e  p a t t e r n  of observed 
r a t e s  over  t h e  5 y e a r  per iod  and t h e  r e l a t i o n s h i p  of observed r a t e s  t o  
provis iona l  ranges. Because of d i f f e r e n c e s  i n  t h e  magnitude of i nd iv idua l  
S t a t e  r a t e s ,  not  a l l  S t a t e s  a r e  shown a t  t h e  same sca le .  It i s  not 
Intended t h a t  Figure 8 be used t o  compare t h e  magnitude of f a t a l i t y  r a t e s  
i n  d i f f e r e n t  S t a t e s .  

While some S t a t e s  l i k e  Kentucky and New York demonstrate s t e a d i l y  decreas- 
ing  f a t a l i t y  r a t e s  throughout t h e  5 y e a r  per iod ,  Arkansas r epo r t s  l i t t l e  
improvement s i n c e  1980. In  t h e  major i ty  of S t a t e s ,  t h e  r a t e  reported f o r  
1984 i s  s u b s t a n t i a l l y  lower than  t h e  r a t e s  f o r  t h e  preceding year.  Only 
s i x  S t a t e s  have a  1984 f a t a l i t y  r a t e  above t h e  provis iona l  range. 

........................................................................... 
* * 
* Figure 8 may be  used t o  answer ques t ions  such a s :  * 
* * 
* 1. Are t h e  f a t a l i t y  r a t e s  i n  a S t a t e  improving? * 
* * 
* See pages 71-81. Most S t a t e s  show s t e a d i l y  * 
* improving f a t a l i t y  r a t e s .  A few do not .  * 
* * 
* 2. How have f a t a l i t y  r a t e s  i n  a  p a r t i c u l a r  S t a t e  * 
* compared with those  i n  t h e  r e s t  of t h e  UnLted * 
* S t a t e s  over  t h e  p a s t  f i v e  years?  * 
* * 
* See pages 71-81. For any yea r  i n  a  s e l e c t e d  ~r 

* S t a t e ,  a  f a t a l i t y  r a t e  t o  t h e  l e f t  of t h e  * 
* provis iona l  range i n d i c a t e s  t h a t  t h e  S t a t e  * 
* f a t a l i t y  r a t e  is  s i g n i f i c a n t l y  below t h e  ~r 

* 1980-82 na t iona l  experience f o r  S t a t e s  wi th  * 
* s i m i l a r  t r a v e l  densi ty .  A f a t a l i t y  r a t e  t o  * 
* t h e  r i g h t  of t h e  provis iona l  range i s  * 
* s i g n i f i c a n t l y  above such na t iona l  experience. ~r 

* * 
* * 
........................................................................... 
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SECTION VII--SUMMARY 

The d a t a  presented i n  t h i s  r epo r t  a r e  intended f o r  use  i n  t h e  eva lua t ion  of 
t h e  highway s a f e t y  performance of t h e  S ta tes .  The d a t a  were submitted by 
the  S t a t e s  through the  Highway Performance Monitoring System operated by 
the  Federal Highway Administration. 

A few S t a t e s  were unable t o  submit t h e  d a t a  requested i n  t ime f o r  i nc lus ion  
i n  t h i s  compilation. These S t a t e s  a r e  Maryland, Massachusetts,  New Mexico, 
North Carol ina and Rhode Is land .  

Analysis of t he  t r a v e l  and acc ident  da t a  which have been presented i s  
beyond t h e  scope of t h i s  repor t .  
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