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ANALYSIS OF FATALITY DATA BY STATE 

INTRODUCTION 

A  p rev ious  task  under t h i s  NHTSA c o n t r a c t  has r e s u l t e d  i n  a  

f i l e  of  demographic v a r i a b l e s  assoc ia ted  w i t h  highway f a t a l  i t y  

' i n f o r m a t i o n  f o r  each o f  t h e  50 s t a t e s  and t h e  D i s t r i c t  o f  Columbia. 

Data en te red  i n  t h e  f i l e  covered b r o a d l y  t h e  areas o f  popu- 

l a t i o n  c h a r a c t e r i s t i c s  (number o f  acc iden ts ,  1  icensed d r i v e r s ,  

e t c .  ) ,  geographic c h a r a c t e r i s t i c s  (area,  r e g i o n  o f  t h e  c o u n t r y ) ,  

roadway c h a r a c t e r i s t i c s  (e.g., t h e  number o f  m i l e s  o f  unpaved h igh -  

way), c l i m a t o l o g i c a l  i n f o r m a t i o n ,  and f a t a l  a c c i d e n t  counts  f o r  t h e  

yea rs  1972-1 974. 

The p resen t  s tudy  was under taken t o  deve lop a n a l y t i c a l  t ech -  

n iques f o r  r e l a t i n g  t h e  a c c i d e n t  da ta  t o  t h e  demographic 

i n fo rma t ion . .  . t h a t  i s ,  t o  t ry  t o  account  f o r  t h e  v a r i a t i o n  i n  

f a t a l i t y  r a t e  among t h e  s t a t e s  by  ' t h e  demographic, c l i m a t o l o g i c a l  , 
p o p u l a t i o n ,  e t c .  v a r i a b l e s .  A secondary purpose o f  t h i s  s tudy  was 

t o  determine t h e  adequacy o f  t h e  p resen t  d a t a  f i l e  t o  conduct  such 

an a n a l y s i s ,  and t o  add t o  t h e  da ta  base o t h e r  a p p r o p r i a t e  i n fo rma-  

t i o n .  

T h i s  s t u d y  has l e d  t o  t h e  development o f  r e g r e s s i o n  'models 

e x p l a i n i n g  t h e  sources o f  v a r i a t i o n  among s t a t e  f a t a l i t y  r a t e s ,  and 

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

and a f t e r  t h e  peak o f  t h e  energy c r i s i s  i n  t h e  U n i t e d  S ta tes .  

These models w i l l  be presented i n  Sect ions  2 and 3 o f  t h i s  r e p o r t .  

I n  o r d e r  t o  perform these analyses,  t h e  o r i g i n a l  da ta  f i l e  was mod- 

i f i e d  i n  two ways--a s e t  o f  t rans formed v a r i a b l e s  was c o n s t r u c t e d  

t o  p rov ide ,  f o r  example, t h e  f a t a l i t y  r a t e  ( f a t a l i t i e s  p e r  u n i t  

p o p u l a t i o n )  r a t h e r  than  t h e  s imp le  f a t a l i t y  counts  o f  t h e  o r i g i n a l  

f i l e .  Secondly, new da ta  have been added assoc ia ted  w i t h  t h e  h i g h -  

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

1975 f a t a l i t i e s  have been added--based on t h e  p r e l i m i n a r y  data  sup- 

p l i e d  by NHTSA. Those new da ta  e lements cons idered t o  be o f  



general  u t i l i t y  have been added t o  t h e  o r i g i n a l  f i l e  (which may be 

accessed by o t h e r  users  as HSRI : STATEFILE); an up- to-date  codebook 

i s  appended t o  t h i s  r e p o r t .  

The s p e c i f i c  ques t ion  addressed i n  t h i s  a n a l y s i s  i s  t o  

determine t h e  d i f f e r e n c e s  between those s t a t e s  which improved i n  

t h e i r  f a t a l i t y  r a t e s  ( i  .e., had fewer f a t a l i t i e s )  i n  1974 as com- 

pared w i t h  1973, and then  r e t u r n e d  toward t h e i r  1973 l e v e l s  i n  

1975. 

Table 1 presents  t h e  f a t a l i t y  count  data  f o r  t h e  t h r e e  years ,  

t h e  d i f f e r e n c e s  i n  counts f o r  t h e  t h r e e  comparisons ( i  .e. , 1973 

minus 1974, 1974 minus 1975, and 1973 minus 1975), and t h e  r a t e  

d i f f e r e n c e s  ( f a t a l  i t i e s  pe r  u n i t  p o p u l a t i o n )  f o r  t h e  same t h r e e  

comparisons. 

The f a t a l i t y  r a t e  3 f  the  n a t i o n  improved bo th  i n  1974 (vs .  

1973), and i n  1975 (vs .  1974). The mean f a t a l i t y  r a t e  change f rom 

1973 t o  1974 was ,044 f a t a l i t i e s  p e r  1000 popu la t i on .  The mean 

f a t a l i t y  r a t e  change f rom 1974 t o  1975 was ,0162 f a t a l i t i e s  pe r  

1000 popu la t i on .  I n  o r d e r  t o  make a comparison among t h e  s t a t e s  

we have normal ized t h e  data  by s u b t r a c t i n g  t h e  mean and fo rm ing  

f o u r  groups o f  s t a t e s .  These a re  ( 1 )  s t a t e s  which had a f a t a l i t y  

r e d u c t i o n  h i g h e r  than average i n  1974, and had another  h i g h e r  than 

average r e d u c t i o n  i n  1975--def i ned h e r e i  n as BETTER-BETTER; 

( 2 )  those s t a t e s  which had a h i g h e r  than  average r e d u c t i o n  i n  

1975--def ined h e r e i n  as BETTER-WORSE; (3 )  those s t a t e s  which had a 

lower  than average r e d u c t i o n  i n  1974 and a b e t t e r  than  average 

r e d u c t i o n  i n  1975--def i  ned h e r e i n  as WORSE-BETTER; and ( 4 )  those 

s t a t e s  which had a lower  than  average r e d u c t i o n  i n  b o t h  1974 and 

1975--def ined h e r e i n  as WORSE-WORSE. I n  f a c t  t h e r e  a r e  s t a t e s  i n  

t h e  "worse-worse" category  which a c t u a l  l y  improved i n  bo th  compar- 

isons (see Oklahoma, f o r  example). But  even w i t h  a r e d u c t i o n  i n  

f a t a l i t y  r a t e ,  Oklahoma improved l e s s  than t h e  mean amount i n  bo th  

t r a n s i t i o n s ,  
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We proceed t o  answer the  ques t ion :  What i s  d i f f e r e n t  about 

these f o u r  groups o f  s t a t e s ?  As a  f i r s t  s t e p  we have r u n  a  number 

o f  one-way a n a l y s i s  o f  va r iance  s t u d i e s  us ing  t h e  f o u r  c a t e g o r i e s  

as t h e  c o n t r o l  v a r i a b l e  and a  number o f  t h e  recorded v a r i a b l e s  i n  

t h e  f i l e  as dependent v a r i a b l e s .  These a r e  summarized i n  Tab le  2 ,  

which presents  t h e  mean va lue  o f  each dependent v a r i a b l e  f o r  each 

l e v e l  o f  t h e  c o n t r o l  v a r i a b l e .  The l a s t  row o f  each column i s  t h e  

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

a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  observed means. Only 

two o f  these v a r i a b l e s  show s i g n i f i c a n c e  a t  b e t t e r  than t h e  10 

pe rcen t  l e v e l - - t h e  pe rcen t  o f  r u r a l  roads, and t h e  NHTSA r e p o r t '  

ca rd  score. 

Tab le  3 presents  a  1  i s t i n g  o f  t h e  s t a t e s  i n  t h e  o r d e r  used 

f o r  t h e  a n a l y s i s - - b e t t e r - b e t t e r ,  bet ter -worse,  e t c .  ---, and one can 

see by i n s p e c t i o n  t h a t  t i l e  New England s t a t e s  tend t o  be i n  t h e  

"worse-worse" group, the  nor thwestern  s t a t e s  i n  t h e  "worse -be t te r "  

group, e t c .  I n  o r d e r  t o  see t h e  geograph ica l  d i s t r i b u t i o n  b e t t e r ,  

a  chorop le th  map was prepared us ing  t h e  SYMAP programs, p l o t t e d  as 

F i g u r e  1, and t h e  f o u r  types o f  s t a t e s  a r e  shaded d i f f e r e n t l y  as 

shown on t h e  legend. N o t i c e  t h a t  t h e  "worse-worse" group predomi- 

nates a long t h e  no r theas te rn  seaboard and i n  Cal i f o r n i a ,  w i t h  o n l y  

two r e p r e s e n t a t i v e s  i n  t h e  m id -sec t ion  o f  t h e  coun t ry  (Oklahoma and 

Ind iana) .  The number two group ( those  which g e t  b e t t e r  i n  1974 and 

then worse i n  1975) a r e  almost e n t i r e l y  i n  t h e  southern  p a r t  o f  t h e  

c o u n t r y - - t h i s  assoc ia tes  w i t h  t h e  temperature and t h e  number o f  

f r e e z i n g  days noted on Table 2. The number t h r e e  group i s  predomi- 

n a t e l y  i n  t h e  g r e a t  nor thwest ,  w i t h  Michigan,  Ohio, South Caro l i na ,  

and Maine adding i n .  The f i n a l  group-- those which were b e t t e r  than 

average i n  bo th  t r a n s i  t i o n s - - i  s  somewhat s c a t t e r e d  around t h e  

c o u n t r y  w i t h  a  predominant band through t h e  midwest. 
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Table 3 
L i s t i n g  o f  Sta tes by Improvement Categor ies 

BETTER WORSE BETTER WORSE 
BETTER BETTER WORSE WORSE 

A1 a  bama 
Arizona 
F l o r i d a  
Georgia 
Ind iana 
Iowa 
Kansas 
Minnesota 
M i s s i s s i p p i  
Nevada 
N. Caro l ina  
S. Dakota 
Tennessee 

Col orado 
Connect icut  
D. o f  C. 
Idaho 
Mary1 and 
Massachusetts 
Michigan 
Nebraska 
New Hampshire 
New Jersey 
Oregon 
S. Caro l ina  

Arkansas 
C a l i f o r n i a  
Kentucky 
Loui  s iana 
Missour i  
New Mexi co 
Nor th  Dakota 
Ohio 
Texas 
Utah 
Vermont 
Wisconsin 

A1 as ka 
Delaware 
Hawai i 
I l l i n o i s  
Ma i ne 
Montana 
New York 
0 k l  a  homa 
Pennsylvania 
Rhode I s l a n d  
V i r g i n i a  
Washington 
W. V i r g i n i a  
Wyomi ng 

DEVIATIONS FROM THE MEAN REDUCTION 

We migh t  expect, i n  a d d i t i o n  t o  t he  r educ t i on  i n  t he  mean 

f a t a l i t y  r a t e ,  t h a t  t he re  would be some random unexplained v a r i a -  

t i o n  among t he  s ta tes .  Fur ther ,  i t  seems 1  i k e l y  t h a t  t he  extremes 

i n  t he  v a r i a t i o n  (bo th  p o s i t i v e  and nega t i ve )  would be assoc ia ted  

w i t h  t he  s ta tes  w i t h  t he  sma l les t  popu la t ions  and t h e r e f o r e  t h e  

sma l les t  number o f  acc idents .  I f  we had a  l a r g e  enough t ime h i s -  

t o r y  o f  f a t a l i t y  r a t e s  by s t a t e  (say 20 yea rs )  we cou ld  es t imate  

t h e  random component o f  t h e  v a r i a t i o n  i n  f a t a l i t y  r a t e .  Then we 

would be i n  a  b e t t e r  p o s i t i o n  t o  judge whether t h e  i n d i v i d u a l  

s t a tes  e x h i b i t e d  v a r i a t i o n  g rea te r  than migh t  be expected. Since 

t h a t  h i s t o r y  i s  n o t  p resen t l y  recorded i n  t h i s  f i l e ,  we w i l l  l ook  

a t  t h e  v a r i a t i o n  which we do observe as a  f u n c t i o n  o f  some s i z e  

parameters. A d i scuss ion  o f  t h e  technique f o l l o w s .  

The change i n  f a t a l i t y  r a t e  f rom 1973 t o  1974, 1974 t o  1975, 

and 1973 t o  1975 i s  computed by d i v i d i n g  t h e  d i f f e r e n c e  i n  



f a t a l i t y  count (over t h e  t i m e  p e r i o d )  d i v i d e d  by t h e  1973 popula- 

t i o n  f o r  each s t a t e .  The mean r e d u c t i o n  f o r  1973-74 i s  ,044003 

f a t a l i t i e s  pe r  1000 popu la t ion ;  f o r  1974-75 t h e  corresponding va lue 

i s  .016200, and f o r  1973-75, .060203. Note t h a t  the  l a s t  i s  t h e  

sum o f  t h e  f i r s t  two, and t h a t  t h e  f a t a l i t y  r a t e  decreased i n  a l l  

t h r e e  comparisons. The d i s t r i b u t i o n  o f  these r a t e  changes by s t a t e  

was normal ized by s u b t r a c t i n g  t h e  mean f rom each value.  Since our  

i n t e r e s t  i s  i n  d e v i a t i o n  f rom t h e  mean, t h i s  was subsequent ly 

t ransformed i n t o  a  one-sided d i s t r i b u t i o n  by t a k i n g  t h e  abso lu te  

value. Table 4  shows t h e  values o f  t h i s  v a r i a b l e  ( i  .e., t h e  abso- 

l u t e  va lue o f  t h e  d e v i a t i o n  f rom t h e  mean o f  t h e  f a t a l i t y  r a t e )  f o r  

each comparison. 

F igu re  2A through 20 d i s p l a y s  t h i s  abso lu te  va lue o f  t h e  

d e v i a t i o n  f rom t h e  mean a g a i n s t  s t a t e  popu la t ion  and p o p u l a t i o n  

d e n s i t y .  The general  c h a r a c t e r i s t i c  o f  a l l  o f  these p l o t s  i s  t h a t  

t h e  lower  popu la t ions  and d e n s i t i e s  may assume a  va lue i n  t h e  

e n t i r e  range o f  f a t a l i t y  r a t e  changes, b u t  t h a t  t h e  h igher  popula- 

t i o n  and d e n s i t y  s t a t e s  a r e  r e s t r i c t e d  t o  t h e  sma l le r  end o f  t h e  

f a t a l i t y  r a t e  change. I n  e f f e c t  the  p l o t  i s  bounded on t h e  r i g h t  

by an exponent ia l  curve, and then p o i n t s  a r e  d i s t r i b u t e d  more o r  

l e s s  randomly t o  t h e  l e f t  of t h a t .  I t  i s  o n l y  t h e  small s t a t e s  

( i .e . ,  low popu la t ion  o r  low d e n s i t y )  t h a t  e x h i b i t  l a r g e  v a r i a t i o n s  

e i t h e r  p o s i t i v e  o r  negat ive,  i n  t h e i r  year  t o  year  f a t a l i t y  r a t e s .  

There i s  an except ion of t h i s  s imple r u l e  i n  the  p resen t  data 

which i s  most obvious i n  F igu re  20. Texas has a  l a r g e  p o p u l a t i o n  

(about 12 m i l l i o n )  and has a  l a r g e  d e v i a t i o n  f rom the  mean where a  

smal l  one would be expected. The 74-75 change can be exp la ined  i n  

p a r t  by t h e  l a r g e  r e d u c t i o n  Texas exper ienced i n  1973-74, so t h a t  

t h e  change i n  t h e  74-75 p e r i o d  can be viewed as a  reg ress ion  t o  t h e  

mean. I n  any case, Texas had a  l a r g e  swing i n  bo th  comparisons, 

and we migh t  w e l l  ask what i s  d i f f e r e n t  about Texas--whether t h i s  

i s  j u s t  an extreme value of a  random v a r i a t i o n  o r  t h e r e  i s  some- 

t h i n g  fundamental l y  d i f f e r e n t  about t r a f f i c  acc idents  i n  Texas i s  

n o t  c l e a r .  We no te  t h a t  t h e  e f f e c t  i s  n o t  as marked on t h e  d e n s i t y  

p l o t s .  

8 



Table 4 
Normalized Fatality Rate Ch 

Normal i zed Value 

State 

ALAHAMA 
ALASKb 
AFllZOhA 
A R K  Ah!SAS 
C A l  I F ,  
C U L C R A D O  
cotcrc, 
DELEdARE 
I?, OF C, 
FLOW IDA 
G E O u G I A  
YAkAIX 
I D A ~ O  
I L L I ~ O I S  
INDIANA 
IOriA 
KAIISAS 
K E N T U C K Y  
LA, 
rA I PiE 
*AoYCAbD 
MASS, 
MICHIGbN 
H I Y ' I ,  

HISS, 
* I S S O U R 1  
'fob7 A t 4 4  

NERFASKA 
Y E V A C A  
NEk WIMP 
NEk JER, 
NELl " E X ,  
Y E H  Y O R K  
N CAROL, 
N ~ A K O T A  
OH I 0  
O<LAHOMA 
O R E G O V  
PEfJhA, 
RHODE I S  
S CAROL, 
S DAKOTA 
TEPJU, 
TEXAS 
UTAH 
VERnakt 
VIRGIN IA  

ASH, 
* I  v 4 ,  
MIS, 
WronIIdc 

anges Abso7ute 
Normal i zed Val ue 

1973-74 1974-75 

',~131u~; , ~ i b u t a  
, r 7 3 t t l  ~ ~ 3 u . 2 4  
,066511 nf l59133 
, p24929 , C:d9Ubl  
r h r t 1 l l Z  n DlP295 
, Z2C209 ,P I4397 
, r v 5 7 5 7  , PI!BF( 19 
, ~ 2 3 7 2  1 , n 3 2 m  , n454q9 , Pkt375h 
, P I 4 R 2 3 7  n1'31215 
,p20223 r p n d 4 2 3  
, U3.1799 epl 'J827 
,31u207 . e s ~ 3 a z  
, n i i g u t ,  , 934590 
,b282?*9 n n l b Q 5 3  
,BT19UR ,'?l lRi?u 
,@Clfl622 , C20588 
, p53R3  1 , V2165fJ 
n P42'729 , ?4:!395 
r v 1 2 b h 2  , e m 3 3  
, !*2 1 Q Q Z  8 PC'6994 
# g 3 2 5 7 5  , PQ95h6 
, i"t'h66 1 , PC2536  
,116'3945 .p?1uR9 
,Pb67P,3 ,('2!hz9 
, \ ' u ~ c ' u ~  , f l ; l t b 5 1  
, &'15i!79 q('CJlhQb 
a C'129R7 e261657 

E 3 Q 2 9 9  ,012993 
#;'b81Pi? ,3PU7 15 
, Ct39HClb , P l f i 485  
,639460 , Vfi97U3 
, P22!497 8 10256 
, ~ ~ S P ? U  , ~ ~ 4 2 7 3  
, P29fi57 P!19U 18  , ~ ~ 6 7 9 ~  , r? r ' 729~  
,@261[!7 , @ P i 9 9 6  
, (!549f 3 , P4?8PA 
, R 1 R7n4 , ci l3 .134 
, k'C9939 ,9(49R28 
, @d9USb ePf9394 
,P43313 r5At?U8 
, ~ ! q ' h ~ t (  048564 
,91 h U U Q  n rU579 1 
,CbbC184 PO9278 
8p1321b r Q31778 
,@bl9353 ,flpPBRl 
,039027 C M 3 3 5 b  
,[32609h . P I  3869 , ~lt497 1 1 4  , ~ 1 ~ 7 7 3 ~  
, P626U8 r @61t996 



F i g u r e  2A - 1973-1974 vs. D e n s i t y  
S C A T T E R  P L C T  
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F i g u r e  28 - 1973-74 vs. P o p u l a t i o n  

F i g u r e  2 - Abso lu te  Value o f  t h e  D e v i a t i o n  From t h e  Mean P l o t t e d  
A g a i n s t  S t a t e  P o p u l a t i o n  and P o p u l a t i o n  D e n s i t y  
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Figure 2C - 1974-1975 vs. Density 
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Figure 2 - Absolute Value of the Deviation From the Mean Plotted 
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In th is  section of the report we address the relationship 
between fa t a l i ty  rate in the various s tates  and the demographic 
characteristics of the states--seeking a basic explanation of the 
total  f a t a l i t y  rate rather than a change i n  that ra te .  As a f i r s t  

step we look a t  the correlation between fa t a l i ty  rate and a number 
of the variables recorded in the f i l e .  

Table 5 i s  the correlation matrix with three "dependent" 
variables as columns, and a number of the variables contained in 
the present digital  f i l e  as rows. Column 1 i s  an average f a t a l i t y  
rate for the years 1972 and 1973, arrived a t  by dividing the sum 
of f a t a l i t i e s  for  those two years by the sum of the population 
estimates for the same two years. Column 2 represents the number 
of f a t a l i t i e s  per gallon of gas sole, and column 3 represents the 
number of f a t a l i t i e s  per mile travelled. Variables 37, 73, 75, 76 ,  

77, and 86 yield high enough correlation coefficients to make fur- 
ther analysis with them of interest .  

Figure 3A i s  a scatter plot of f a t a l i t y  rate (ordinate) vs. 
population density (in people per x square mile, abcissa),  and can 
be seen to be a non-linear relationship. A number of transforma- 
tions of density were attempted, including polynomials of degree 2 ,  

3 ,  4, e tc . ,  and also a logarithmic transformation. Both a second 
degree polynomial and a log transformation were about equally suc- 
cessful in relating density to f a t a l i t y  rate.  The logarithmic 
relationship i s  shown in Figure 3B, and i n  further regressions i n  

th i s  paper we will use th is  transformation. 
Table 6 presents a regression analysis of f a t a l i t y  rate 

(1972-1973) by log density, number of rainy days, percent of unsur- 
faced roads, percent of young drivers, and the NHTSA report card 
score. An r-squared value of .78292 indicates a relatively good 
model, b u t  the percent young drivers and  the report card scores are 
not very significant.  Thus a simpler model i s  presented in Table 
7 w i t h  only three factors--log density, number of rainy days, and 
the percent o f  unsurfaced roads. This yields an r-square of .76270. 



Table  5 
C o r r e l a t i o n  C o e f f i c i e n t s  

78, F a t a l i t i e s / P o p u l a t i o n  1.0000 
80. F a t a l  i t i e s / G a l  l o n  $8757 1 . 0000 
81. F a t a l i t i e s / M i l e  ,8703 .9319 1 .OOOO 

2. 72 P o p u l a t i o n  -. 3965 - .3047 -. 2365 
3. 73 P o p u l a t i o n  -. 3931 -. 3027 - .2348 
4. 72 F a t a l s  -.2176 - . I533 - .0888 
5 .  73 F a t a l s  -.2109 - . I489  -.0816 

20. 72 Reg Veh -.3305 . -.2810 -. 21 51 
24. 73 Gal Gas -.3108 -. 2723 -.2017 
34. Land Area 
35. Average Temperature 
36. F reez ing  Days 
37. Rainy Days 
58. 73 M i l e s  
73. D e n s i t y  
75. Rural  Road Percent  
76. Unsurrd Percent  
77. Young Percent  
86. Repor t  Card 
87. D r i v e r  Educat ion 
88. EMS 
89. UVC Percent  

.4943 

.0929 
,0375 -. 3870 

-.3314 
-.6180 

.5978 
,7598 
.4677 
. .3042 
.0247 
,0075 
. I383 
78. 
ALLFAT 

.3389 .4151 
,2072 .2344 

-. 0961 - . I135  
-. 2641 -. 2233 
-.2917 -. 2438 -. 6062 -. 5746 

.5697 .5384 

.5869 ,5766 

.5212 .4625 
- ,3007 -.3916 

.0362 -. 0708 
- .0508 -. 0758 

.0922 .0580 
80. 81. 
% FAT GAL FAT MILE 
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F i g u r e  3A - D e n s i t y  and F a t a l i t y  Rate 

F i g u r e  3 - D e n s i t y  and Log D e n s i t y  P l o t t e d  
Aga ins t  F a t a l i t i e s  p e r  P o p u l a t i o n  
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F i g u r e  38 - Log Dens i t y  vs. F a t a l i t y  Rate 

F i g u r e  3 - Dens i t y  and Log Dens i t y  P l o t t e d  Agains t  
F a t a l  i t i e s  pe r  Popu la t i on  

Table 6 
F i v e  Fac to r  Regression Model 

Least  Squares Regression (1 ) CASE#: (1,3-8,lO-11,13-51) 

Ana lys i s  o f  Var iance o f  78. ALLFAT % N = 48 o u t  o f  48 

SOURCE - D F SUM SQRS MEAN SQR F-STAT SIGNIF 

Regression 5 ,37064 .74128 -1 30.295 . 0000 
E r r o r  4 2 ,10277 ,24469 -2  
T o t a l  47 ,47341 

MULT R = .88483 R-SQR = .78292 SE = .49466 -1 

VARIABLE PARTIAL COEFF STD ERROR T - STAT SIGNIF 

CONSTANT . I3991 ,19814 .70614 ,4840 
82. LOGDEN -.51758 -.89568 -1 .22848 -1 -3.9202 .0003 
37. RAINDAYS ,37717 .22225 -3 .84208 -4 2.6393 .0116 
76. UNSURRDX .49447 ,26088 .70762 -1 3.6867 .0006 
77. YOUNG % .24283 1.9728 1.1880 1.6607 . I042 
86. RPT CARD -. 18518 - .64298 -4 .52650 1.2212 ,2288 



Table  7 
Three F a c t o r  Regression Model 

Least  Squares Regression (1  ) CASE#: (1,3-8,10,11,13-51) 

Ana lys is  o f  Var iance o f  78. ALLFAT % N = 48 o u t  o f  48 

SOURCE DF SUM SQRS MEAN SQR F-STAT SIGNIF 

Regression 3 ,361 07 .I2036 47,139 . 0000 
E r r o r  4 4 . I1234 ,25532 -2 
T o t a l  4 7 ,47341 

MULT R = .87333 R-SQR = .76270 SE = .50529 -1 

VARIABLE PARTIAL COEFF STD ERROR T-STAT SIGNIF 

CONSTANT .37417 .54029 -1 6.9253 . 0000 
82. LOGDEN -.64171 - . I1216 .20209 -1 -5.5501 . 0000 
37. RAINDAYS ,43900 ,25081 -3 .77387 -4 3.2410 .0023 
76. UNSURRD% ,47335 .25478 .71477 -1 3.5645 .0009 

- .  - 
We n o t e  t h a t  t h e  l a s t  two t a b l e s  have been prepared u s i n g  

data  o n l y  f rom t h e  48 cont iguous s t a t e s .  The D i s t r i c t  o f  Columbia 

i s  assigned a m i s s i n g  data  category  f o r  d e n s i t y - - a  p r o p e r t y  o f  t h e  

f i l e  arrangement which t a b u l a t e d  s t a t e  area i n  1000 's  o f  square 

m i l e s .  Alaska and Hawaii a l s o  have been e l i m i n a t e d  f rom t h i s  

a n a l y s i s .  Hawaii would f i t  reasonably  w e l l ,  b u t  Alaska does n o t .  

Both were discarded, however. 

The equa t ion  r e s u l t i n g  f rom t h e  l a s t  t a b l e  (Tab le  7 )  i s  as 

f o l  1 ows : 

Y = .37417 - .1l216(10gl0 d e n s i t y )  + .00025081 (No. of r a i n y  days) 

+ .25478 ( f r a c t i o n  o f  unsurfaced roads)  

One m i g h t  expect  a s t r o n g  c o r r e l a t i o n  between d e n s i t y  and 

such f a c t o r s  as t h e  f r a c t i o n  o f  unsur faced roads.  Indeed, t h i s  i s  

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

unsur faced roads i s  -.4744; f o r  d e n s i t y  and t h e  f r a c t i o n  o f  r u r a l  

roads, -.8892; f o r  d e n s i t y  and t h e  f r a c t i o n  o f  young d r i v e r s ,  

-.4428; and f o r  d e n s i t y  and t h e  number o f  r a i n y  days, +.3281. 

Thus t h e  denser t h e  p o p u l a t i o n ,  t h e  fewer unsur faced roads,  t h e  



fewer r u r a l  roads,  t h e  fewer  young d r i v e r s ,  and t h e  more r a i n .  

Wi th  such c o r r e l a t i o n s ,  i t  i s  i n t e r e s t i n g  t o  see how w e l l  l o g  den- 

s i t y  a lone regresses w i t h  f a t a l i t y  r a t e ,  and t h i s  i s  shown i n  

Table 8 and F i g u r e  30. The r e g r e s s i o n  equa t ion  ( t h i s  t i m e  f o r  

i n v e r s e  d e n s i t y ,  o r  square m i l e s  p e r  person)  i s :  

1 
F a t a l i t y  Rate = .55644 + ,13781 (logl0 d e n s i t y )  

and t h e  r - square  va lue  i s  .67620 

Tab le  8 
One F a c t o r  Regression Model 

Least  Squares Regression (1 ) CASE#: (1,3-8,10,11,13-51) 

A n a l y s i s  o f  Var iance o f  78. ALLFAT % N = 48 o u t  o f  48 

SOURCE - DF SUM SQRS MEAN SQR F-STAT SIGNIF 

Regression 1 ,3201 2 .32012 96.063 . 0000 
E r r o r  4 6 ,15329 .33324 -2 
T o t a l  47 ,47341 

MULT R = .82231 R-SQR = .67620 SE = .57727 -1 

VARIABLE PARTIAL COEFF STD ERROR T- STAT SIGNIF 

CONSTANT .55644 .26643 -1 20.885 .OOOO 
82. LOGDEN -.82231 -.I3781 . 1 4 0 6 0 - 1  -9.801 2 . 0000 



DISCUSSION 

We may a t tempt  t o  p r e d i c t  t h e  f a t a l i t y  r a t e  i n  a  f u t u r e  y e a r  

u s i n g  equat ions o f  t h e  t y p e  above. F a t a l i  t i e s  f o r  1975 were 

es t ima ted  f rom t h i s  equa t ion  (us ing  1973 p o p u l a t i o n  r a t e s  however). 

There i s  an obvious b ias ,  r e s u l t i n g  f rom t h e  f a c t  t h a t  t h e  1975 

mean r a t e  f o r  t h e  n a t i o n  was s u b s t a n t i a l l y  below t h a t  o f  t h e  1972- 

73 p e r i o d .  We can remove t h e  b ias ,  w i t h  t h e  knowledge o f  t h e  

a c t u a l  1975 data,  and then  c a l c u l a t e  t h e  expected d i s t r i b u t i o n  o f  

f a t a l i t i e s  by s t a t e  i n  1975. These a r e  presented i n  Tab le  9  a long  

w i t h  a  column i n d i c a t i n g  t h e  d i f f e r e n c e s .  F i g u r e  4 d i s p l a y s  t h e  

r a t e s  computed i n  t h e  two ways a g a i n s t  each o t h e r ,  and we n o t e  t h e  

c o r r e l a t i o n  i s  .83. 

O f  course one should be i n t e r e s t e d  i n  t h e  a p p l i c a t i o n  o f  

those countermeasures, and i n  de te rm in ing  t h e  e f f e c t i v e n e s s  o f  

those measures. But  s imple  f a t a l i t y  r a t e s  a r e  l i k e l y  t o  be domin- 

a t e d  by countermeasures which c o r r e l a t e  s t r o n g l y  w i t h  d e n s i t y .  

For example, p e r i o d i c  motor v e h i c l e  i n s p e c t i o n  has been analyzed 

w i t h  r e s p e c t  t o  s t a t e  f a t a l i t y  r a t e s ,  w i t h  a  number o f  au tho rs  

showing thaf; l ower  f a t a l i t y  r a t e s  o b t a i n  when i n s p e c t i o n  i s  p re -  

sent .  Veh ic le  i n s p e c t i o n  q u a l i t y  has been d i v i d e d  i n t o  t h r e e  

ca tegor ies - -  ( 1  ) those s t a t e s  which have never implemented a  

p e r i o d i c  motor  v e h i c l e  i n s p e c t i o n  system, (2 )  those s t a t e s  which 

implemented such a  system between 1966 and 1975, and ( 3 )  those 

s t a t e s  which imp1 emented a  p e r i o d i c  i n s p e c t i o n  system p r i o r  t o  

1966. Whi le t h e r e  a re  a  number o f  t h i n g s  about these t h r e e  s e t s  

o f  s t a t e s  which vary ,  one o f  t h e  most i m p o r t a n t  i s  p o p u l a t i o n  den- 

s i t y - - t h e  "never"  group hav ing a  mean p o p u l a t i o n  d e n s i t y  o f  120.87 

persons p e r  square m i l e ,  t h e  " l a t e "  group (implemented between 

1966 and 1975) hav ing a  p o p u l a t i o n  d e n s i t y  o f  57.917, and t h e  

" e a r l y "  group hav ing a  mean p o p u l a t i o n  d e n s i t y  o f  225.84 persons 

p e r  square m i l e .  Other f a c t o r s  a re  shown i n  Table 10, and t he  

v a r i a t i o n  i n  f a t a l i t y  r a t e  can be noted by comparison w i t h  Table 9 .  



Table  9 
Predicted 1975 F a t a l i t y  Rate Compared t o  A d j u s t e d  A c t u a l  Rate  

STATE PREDICTED ACTUAL 
ALA84'4A , 2 5 7 4  1 7  ,3M4929 
A R I Z O r J A  12(11e59 ,334986 
A R K A t d S A S  Zhh56A r31154c '  
C A L I F ,  2 @ ? f q ? 9  ,1923 74 
CoLoRnna , 2 3 7 9 9 8  .299731 
CONN, 1127439  0 1 1 4 6 1 5  
DELEIJAf?E ,2291157 , 1 4 3 f l t l  
FLnR I D A  ,262e47 29E4hi' 
G E O R G I A  , 3 1 1 7 4 3  , 3 0 4 3 4 7  
I D A H O  ,371429 q 353261  
ICLIrJcIZS 0 183339 , 1 5 9 1 ~  
I N D I A N A  ,2G4i49U3 , lR3539 
I ON A ,221419 1 ? 1 ? 2 8 4  
K A N S A S  ,2286nC3 ,297690 
KEUT!JCKY , 2 5 7 9 2 9  0 3 3 4 7 3 0  
LA,  e Z569t'H ,268565 
M41rJE  , Z a r ) l ~ ~  r2652p3 
M A Y Y L A N D  , 1 7 1 2 5 3  ,134115 
" r S S ,  , 1 5 3 3 1  7 , 1 bf4?'36 
MICHIG4y . Zi'3 1 1 4  * 1 8 7 8 1  1 
M I F J h j ,  , 1 9 3 2 ? 6  1 22h! ' ; 12  
MISS, t?SehS8 aZhl525 
HlSSOCJR 1 8 21 337,4 4 7 E ~ ' f i  1 
Y O N T A N A  ,418Ph3 , 3 8 9 9 3 0  
N E R H P S K 4  2a773) '  , 3 ' 2 h 3  1 
NEVADA , 3 0 6 8 b l  . , /1333Pv'  
REw H A Y P  Zk'UBiA4 , 2U23Rh 
NEW JER, , 1393P3  r l 1 ' . ~ ' 3 2  
NEh H E X ,  ,544522 , UFSbhh  
NEW Y U R K  , 1 5 j 5 4 7  t 13i?411S 
WAAROL,  ,293761 q 3 2  13115 
N O A K O T A  , z h v r j 7  ,34(r77b 
O H I O  , 1 8 1 5 3 ' j  , f ullt444 
O K L A H O M A  ,2A5986 ,2R2c14h 
O R F G O k  ,2561Ry , 35S75G1 
PENNA, a 10249'1 r 1 7 8 1 5 5  
R H O O E  IS . 1V9969 , iA9@7Rfl 
S C A R O L ,  ,20934i7 , 2 9 7 6 6 2  
S D A H O T A  ,27flk173 , 3 4 1 1 7 1  
TENF1, , 2 5 0 7 ? 6  p 2 2 M R . 3 5  
T E X A S  1295915  , 2 7 4 9 7 2  
UTAH ,2497P'd a 3 5 8 7 1 u  
V E R M O N T  , 3 r 4 ~ 1 ~ 3 u  ,zuels7 
V I R G ~ P J I A  ,225733 ,199944 
WASH, 0 223~197 924RR66 
W, V A 1  , 2 6 ~ ~ 7 1 ~  2 7 ~  1 6 2  
H I S ,  ,?f?4859 , 191881 
W V O M f  hG , 6 1 1 8 9 8  ,43725~2 



S C A T T E R  P L O T  S T R A ~ ~ C A S E U ~ ( ~ ~ ~ - ~ ~ ~ R I ~ ~ I ~ ~ - ~ ~ )  
N% 4 8  OUT OF U A  321,HAT75 VS, 32?,ADJ75 

R A T 7 5  
,61198 + I 

W R I T E  O B S E R V A T I O N S  S T R A T ~ C A S E ~ t ( l ~ 3 ~ 8 , 1 f l r l 1 ~ 1 3 - 5 1 )  
V A R I A B L E S  B Y  C A S E  

COMMAND 
?CORR STRATA=SAME VAR=321,322 

CORRELATION COEFFICIENTS STRAT=CASE#: (1,3-8,10,11,13-51) 

N 48 DF = 46 R@. 0500 = .2845 R8.0100 = ,3683 

CORRELATION BETWEEN 321 . RAT75 AND 322 .ADJ75 = .8285 

F i g u r e  4 

P r e d i c t e d  F a t a l  i t y  Rate P l o t t e d  Aga ins t  Actua l  
Ad jus ted F a t a l  i t y  Rate 



TABLE 10 

SELECTED MEASURES ON STATES 
DIVIDED INTO PMVI GROUPS 

Percent DOT Driver 
Conformity Report Education EMS 

State With UVC Card Score Score 

Alabama 
Alaska 
Arizona 
California 
Connecticut 
District of 
Columbia 
Illinois 
Iowa 

"Never" Kansas 
C ,oup Kentucky 
,20 Maryland 

Michigan 
Minnesota 
Nevada 
North Dakota 
Oh10 
Oregon 
Tennessee 
Washington 

- Wisconsin 41 - 1166 100 50 
Colorado 6 3  1322 70 60 
Delaware 
Georgia 
Louisianna 
Maine 
Massachusetts 

#arlyH Mississippi 
G*OUP New Hampshire 
(19) New Jersey 

New Mexico 
New York 
North Carolina 
Pennsylvania 
Rhode Island 
Texas 
Utah 
Vermont 
Virginia 
West Virginia 54 884 85 0 
Arkansas 42 10 36 60 0 
Florida 70 
Hawaii 72 
Idaho 58 
Indiana 

C :oup 47 
Missouri 27 

(I2) Montana 61 
Nebraska 71 
Oklahoma 57 
South Carolina 56 
South Dakota 47 
Wyoming 64 
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STATE FILE ' VARIABLE LIST 

APPENDIX A 

A computer  f i l e  o f  s t a t e  a c c i d e n t  d a t a  and r e l a t e d  v a r i a b l e s  

has c u r r e n t l y  been  com2le ted  and s t o r e d  a s  a :!IDAS i n t e r n a l  f i l e  

i n  t h e  Michigan T e r x i n a l  System (MTS). T h i s  f i l e  c o n t a i n s  sum- 
mary s t a t i s t i c s  on t h e  50 s t a t e s  and  t h e  Distr ict  o f  C o l u n j i a ,  

f o r  t h e  y e a r s  1 9 7 2 ,  1973,  and 1974 ,  w i t h  t h e  a c c i d e n t  d a t a  

upda ted  t o  i n c l u d e  t h o s e  from 1 9 7 5 .  I n  a d d i t i o n ,  a l l  t h e  v a r i -  
&les have bean reco2ed  i n t o  n i n e  r e g i o n s  a s  d e f i n e d  by t h e  U.S. 

Bureau o f  t h e  Census.  A comple t e  l i s t  o f  v a r i a b l e s  a p p e a r s  o n  

page 6 .  T h i s  f i l e  i s  e a s i l y  and e c o n o m i c a l l y  a c c e s s e d .  Tbe 

MIDAS package p r o v i d e s  a number o f  a a a l y s i s  programs w i t h  re- 

q u i r e  a minimum of  computer knowledge t o  r u n .  

The F i l e .  The s t a t e  d a t a  i s  s t o r e d  i n  a n  i n t e r n a l  d i s k  

f i l e  w i t h  t h e  name HSR1:STATEFILE and nay b e  a c c e s s e d  by r u n n i n g  

t h e  ElIDAS program ($RUN STAT:MIDAS) and when t h e  computer  comes 

back w i t h  COLWID? t y p i n g  i n  READ IlJTERNAL FILE=HSRI:STATEFILC. 

T h i s  w i l l  r e s u l t  i n  t h e  d a t a  f rom STATEFILE b e i n g  r e a d  i n t o  t h e  

computer  and a n a l y s i s  u s i n g  any o f  t h e  MIDAS commands may now 

be per formed.  To p r e v e n t  a c c i d e n t a l  l o s s  o f  any of t h e  d a t a  i n  

STATEFILE it may o n l y  be r e a d  i n t o  t h e  computer  and n o ' t - w r i t t e n  

on, T h i s  means t h e  r e s u l t s  of any a n a l y s i s  may n o t  b e  s t o r e d  

in STATEFILE. I t  i s  s u g g e s t e d  t h a t  u s e r s  o f  t h i s  da ta  c r e a t e  

t h e i r  own - f i l e  f o r  s t o r i n g ' t h e  c o n t e n t s  o f  STATEFILE and /o r  t h e  
1 



r e s u l t s  of a n a l y s i s  ( such  as  new v a r i a b l e s ) .  New f i l e s  f o r  

s t o r a g e  and subsequen t  r e u s e  i n  MIDAS s h o u l d  b e  s e q u e n t i a l  and 

may be  c r e a t e d  by t y p i n g  i n  t h e  l i n e :  

The f i l e  name may b e  any name t h e  u s e r  w i s h e s  and by treat- 

i n g  a unique f i l e  t h e  u s e r  may p r e s e r v e  t h e  r e s u l t s  of a n a l y s i s  

as l o n g  a s - d e s i r e d .  The c o n t e n t s  of any MIDAS i n t e r n a l  f i l e  

may b e  observed w i t h o u t  r e a d i n g ,  by u s i n g  t h e  command DISPLAY 

INTERNAL FILE=STATEFILE ( o r  any o t h e r  f i l e  name). 

The MIDAS Proqran  Package. The blIDAS programs a v a i l a b l e  

f o r  a n a l y s i s  a r e  w e l l  documented i n  t h e  ElIDAS manual ,  whicn 

accompany t h i s  memo. Each program, r e f e r r e d  t o  a s  a  command i n  

EIIDAS, i s  i n d i v i d u a l l y  documented t o  t h e  e x t e n t  n e c e s s a r y  t o  

e x e c u t e  t h a t  p a r t i c u l a r  a n a l y s i s .  Some of t h e  more b a s i c  LlID2.S 

commands and p r o c e d u r e s  which may b e  of p a r t i c u l a r  i n t e r e s t  a r e  

d e s c r i b e d  below. 

V a r i a b l e s  i n  MIDAS.  There a r e  two v a r i a b l e s  t y p e s  i n  

MIDAS, a n a l y t i c  and c a t e g o r i c a l ,  each  h a v i n g  a d i f f e r e n t  f u n c t i o n  

and a  d i f f e r e n t  se t  o f  a n a l y s i s  programs which may be  run  on 

them. C a t e g o r i c a l  v a r i a b l e s  i n  JIIDAS r e p r e s e n t  code v a l u e s  o r  

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

many a n a l y s i s  programs. For  example,  s t r a t i f i c a t i o n  of  t h e  d a t a  

by r e g i o n s  may o n l y  b e  done on such c a t e g o r i c a l  v a r i a b l e s .  

There a r e  f i v e  c a t e g o r i c a l  v a r i a b l e s  i n  HSR1:STATEFILE: 

V a r i a b l e  No. 

1 

- .  
Name - 
FIPS STATE CODE 

57 STATE NN4E 
4 

100 .. ,I mGION CODES 
\ 

I .  

STATE NUMBER IN R E G I O N  

REGION NAME 



The FIPS code, r eg ion ,  and number w i t h i n  r eg ion  a r e  p r i m a r i l y  . . 
for use  i n  s u b s e t t i n g  t h e  d a t a  wh i l e  t h e  s t a t e  and r eg ion  

-. , . . names a r e  f o r  l a b e l i n g  o u t p u t ,  . .  . . 

. . .  

- .  Ana ly t i c  v a r i a b l e s  i n  MIDAS; r e p r e s e n t i n g  t h e  remaining 

110 v a r i a b l e s ,  a r e  p rope r ly  used i n  most a n a l y s i s  commands. 

These v a r i a b l e s  r e p r e s e n t  d a t a  such a s  popu la t ion ,  number of 

f a t a l  a c c i d e n t s ,  e t c . ,  and cannot  be used d i r e c t l y  i n  b i v a r i a t e  

t a b l e s .  

C rea t ing  New Var i ab l e s  i n  MIDAS. - A n a l y t i c  v a r i a b l e s  may 

be c r e a t e d  i n  MIDAS u s ing  t h e  TRANS command* and s p e c i f y i n g  

both the i n d i c e s  of t h e  o l d  v a r i a b l e ( s )  t o  be used ( e .g . ,  V I ,  

or va r i ab l e s= l -10 )  and the func t ion  t o  be  performed on t h e  olZ 

v a r i a b l e  va lues .  The s i m p l e s t  form cf t h e  T M S  command 

s p e c i f i e s  an a n a l y t i c  func t ion  t o  be performed on t h e  o l d  v a r i -  

able va lues .  For example: 

TRANS V58=V3+V4 

would c r e a t e  a  new v a r i a b l e ,  V58, w i t h  va lues  r e p r e s e n t i n g  t h e  

sum of v a r i a b l e s  3 and 4 f o r  each s t a t e .  This v a r i a b l e  could  

then be w r i t t e n  i n t o  t h e  u s e r ' s  own f i l e  w i t h  t h e  command: 

WRITE INTERNAL FILE=FILE NNvE VARIABLE=5 8 ,  

or w r i t t e n  o u t  a t  t h e  t e r m i n a l  w i t h  t h e  command: 

WRITE FILE=*SINK* VARIABLE=58 - .  

The d a t a  may a l s o  be, s t r a t i f i e d  i n t o  groups of s t a t e s  and 

there are TKANS f u n c t i o n s  a v a i l a b l e  t o  s t a n d a r d i z e  and rank t h e  . 1 

! ' .  
*See p. 1 2 7  blIDAS Manual 



cases w i t h i n  each  s t r a t u m .  V a r i a b l e  100,  r e g i o n s ,  h a s  been 

p rov ided  t o  s t r a t i f y  t h e  s t a t e s  g e o g r a p h i c a l l y .  

The CODE command o p e r a t e s  l i k e  t h e  TRANS command e x c e p t  

it produces  c a t e g o r i c a l  v a r i a b l e s .  

. . The COMPUTE command a l s o  o p e r a t e s  much l i k e  t h e  TRANS 

command, producing new v a r i a b l e s  ( i f  d e s i r e d )  , however it 

o p e r a t e s  on s t r a t a  o r  groups  o f  cases ' .  Again t h e  r e g i o n  v a r i -  

a b l e  may b e  used t o  s t r a t i f y  t h e  d a t a .  

Output  i n  MIDAS . The r e s u l t s  o f  a n a l y s i s  i n  MIDAS may 

b e  s t o r e d  i n  t h e  u s e r ' s  i n t e r n a l  f i l e  a s  a  v a r i a b l e  o r  w r i t t e n  

on t h e  t e r m i n a l .  Two a l p h a b e t i c  v a r i a b l e s  have  been p r o v i d e d  

t o  l a b e l  o u t p u t  w i t h  s t a t e  and/or  r e g i o n  names. A l l  v a r i a b l e s  

have a l s o  been l a b e l e d ,  however MIDAE o n l y  a l l o w s  e i g h t  c h a r -  

acter v a r i a b l e  l a b e l s  and t h e  u s e r  i s  r e f e r r e d  t o  t h e  a t t a c h e d  

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

To u t i l i z e  t h e  s t a t e  ( o r  r e g i o n )  nanes  a s  l a b e l s  f o r  o u t -  

p u t  t h e  WRITE s t a t e m e n t  must be f o r m a t t e d .  The s t a t e  names 

are s t o r e d  i n  A (a lphanumeric)  t y p e  f i e l d s  o f  w i d t h  8 and t h u s  

t h e  format  s t a t e m e n t  must have an A8 f i e l d  c o r r e s p o n d i n g  t o  

t h e  v a r i a b l e  i n d i c e s  of  t h e  a l p h a b e t i c  v a r i a b l e s  (which a r e  

v a r i a b ' l e s  57 and 1 5 7 ) .  Thus t h e  e n t i r e  write s t a t e m e n t  n i g h t  

appear  a s :  -. 

WRITE FILE=*SINK* VARIABLES=57,1,2 & 

FORMAT=(A8,5X,F5,0,5XIF6.0) 

where; A8 r e p r e s e n t s  an 8 c h a r a c t e r  a lphanumeric  f i e l d  

5X r e p r e s e n t s  5 s p a c e s  - . 
F5.0 r e p r e s e n t s  a  4 d i g i t  v a r i a b l e  ( w i t h  an e x t r a  

f i e l d  space .  f o r  t h e  decimal  p o i n t )  and 

& (ampersand) r e p r e s e n t s  . a  l i n e  c o n t i n u a t i o n  
b 



Note on Region Variables .  The region v a r i a b l e s  i n  t h e  

MIDAS i n t e r n a l  f i l e  STATEFILE were c rea ted  so  a s  t o  record 1 

value f o r  each s t a t e .  Thus, a l l  s t a t e s  i n  each region have t h e  

same value on region va r i ab les .  When using t h e  region v a r i -  

ab les  fo r  ana lys i s  it may be des i red ,  s o  a s  no t  t o  weight t h e  

o u t p u t  by the  number of s t a t e s  wi th in  each region,  t o  f i l t e r  

f o r  1 s t a t e  per region. Variable 1 0 1 ,  number wi th in  region ,  

allows the user  t o  s t r a t i f y  f o r  one s t a t e  per  region by s e t t -  

i n g   STRATA^^^^:^ i . .  , t he  s t r a t a  a re  s t a t e t l  i n  each region)  . 
The following va r i ab le  l i s t  represents  t h e  contents  of 

HSR1:STATEFILE. Variables 1-57 contain s t a t e  da ta  and v a r i -  

ab les  100-157 represent  region da ta .  A l l  region v a r i a b l e s  

begin with t h e  l e t t e r  R i n  t h e  va r i ab le  l a b e l  and most have 

the l a s t  l e t t e r  t runcated.  
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F i l e  Name = HSR1:STATEFILE .. 

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

. . - F i e l d  
V a r i a b l e  No. Format  

CC 

and L a b e l  V a r i a b l e  Name and Codinq & Width 

v a r i a b l e s  1-57 a r e  S t a t e  V a r i a b l e s  
-, 

1 .-FIPSCODE FIPS S t a t e  Code F2.0 

2.72 POP P o p u l a t i o n  1972 ( e s t i m a t e d  i n  t h o u s a n d s )  F5.O 

3.73 POP P o p u l a t i o n  1973 ( e s t i m a t e d  i n  t h o u s a n d s )  F5.0 

4.72FATALS T o t a l  Number Plotor V e h i c l e  Dea ths ,  1972 F4.0 

5.7 3FATALS T o t a l  Nurnber Ko to r  V e h i c l e  Dea ths ,  1973  F4.0 

11.65+ YRS 

12. URBANPOP 

P o p u l a t i o n  Under 14  Year s  Old 
( i n  t h o u s a n d s )  

P o p u l a t i o n  14-17 Years  012 
( i n  t h o u s a n d s )  

P o p u l a t i o n  18 -20  Yea r s  Old 
( i n  t h o u s a n d s )  

P o p u l a t i o n  2 1 - 4 4  Years Old 
( i n  t h o u s a n d s )  

P o p u l a t i o n  45-64 Years  Old -. 
( i n  t h o u s a n d s )  

P o p u l a t i o n  65+ Years Old 
( i n  t h o u s a n d s )  

Urban P o p u l a t i o n  
( i n  t h o u s a n d s ,  1970 Census)  

Rura l  P o p u l a t i o n  
( i n  t h o u s a n d s ,  1970 Census)  

E s t i m a t e d  T o t a l  Number L i c e n s e d  D r i v e r s ,  
1972 ( t h o u s a n d s )  . 
Est in la ted  ~ i m b e r  &le Licensed  D r i v e r s ,  
1972 ( t h o u s a n d s )  

. . 16.72FEMLIC E s t i m a t e d  Number Female L i c e n s e d  D r i v e r s ,  F4.0 
1972 ( t h o u s a n d s )  

I 



rage L 

Field 
Format 
& Width 

Var iab le  No. 
and Label Var iab le  Name and Coding 

Estimated T o t a l  Number Licensed D r i v e r s ,  
1973 ( thousands)  

Estimated Number Kale Licensed D r i v e r s ,  
1973 ( thousands)  

Estimated Number Female Licensed D r i v e r s ,  
1973 ( thousands)  

T o t a l  Number Motor Vehicle  R e g i s t r a t i o n s ,  
1972 ( au to ,  t r u c k ,  buses  i n  thousands)  

To ta l  Number ? lotorcycle  R e g i s t r a t i o n s ,  
1972 ( thousands)  

To ta l  Number Notor Vehicle  R e g i s t r a t i o n s ,  
1973 ( au to ,  t r u c k ,  buses  i n  thousands)  

T o t a l  Number Motorcycle R e g i s t r a t i o n s ,  
1973 (thousaniis) 

Gallons of Yotor Fuel  
(in m i l l i o n s )  

Consumed, 

Miles of Urban Roads & S t r e e t s ,  1972 

Miles of Rural  Roads & S t r e e t s ,  1972 

Miles of Surfaced Roads, 1972 
(in thousands) 

Miles of Non-Surfaced Roads, 1972 
(in thousands) 

Miles of  Urban Roads & S t r e e t s ,  1973 

Miles of Rural  Roads & S t r e e t s ,  1973 

Miles of Surfaced Roads, 1973 
(in thousands) 

v 

Miles of  Non-surfaced Roads, 1973 
(in thousands) 

T o t a l  Square, blilc Area ( i n  thousands)  
# 

:- / 
I .  



Page J 

Field 
Format 
& Width 

Variable  No. 
and Label v a r i a b l e  Name and Coding . 

Tota l  Square Miles of Land Area 
( i n  thousands) . . 

Normal Annual Average Temperature, 
. . 

.+- - 35. AVE TEMP 
3rd Dig i t  = Tenths iaverage of a i r  
p E t s  wi th in  s t a t e )  

Mean Number of Days Temperature i s  32' 
or  Less (average of a i r  p o r t s  wi th in  
s t a t e )  

Annual Tota l  Number of Days with 
P r e c i p i t a t i o n  0 . 0 1  Inches o r  More, 
3rd  Dig i t  = Tenths - 

37 .  RAINDAYS 

MALES Male Population, 1970 ( i n  thousands) 

Female Population, 1 9 7 0  ( i n  t lousands)  39.70 FEMS 

40.72TOTFAT Estimated 1972 Total  Xotor Vehicle 
T r a f f i c  F a t a l i t i e s  .. 

Estimated Pedestr ian F a t a l i t i e s ,  1 9 7 2  

Estimated Bicycle F a t a l i t i e s ,  1 9 7 2  

Estimated Motorcycle F a t a l i t i e s ,  1 9 7 2  

Estimated !d!otor Vehicle Occu2ant 
F a t a l i t i e s ,  IncluZing Drivers & 
Passengers,  1 9 7 2  

Estimated Total  Motor Vehicle T r a f f i c  
F a t a l i t i e s ,  1973 

Estimated Pedestr ian F a t a l i t i e s ,  1973 

Estimated Bicycle F a t a l i t i e s ,  1973 

Estimated Motorcycle F a t a l i t i e s ,  1973 
- .  

Estimated Motor Vehicle Occupant 
F a t a l i t i e s ,  Including Drivers 6 
Passengcrs, ,1973 

'Estimated Tota l  Motor Vehicle T r a f f i c  
F a t a l i t i e s ,  1 9 7 4  



Page 4 . 
F i e l d  

- , , - . . - - V a r i a b l e  No. -. Format 

. _ _  . . and Label  Variable Name and Coding & Width 

55.72TOTRDS . 

56.73TOTRDS 

57. ST.NAElE 

58. 73 MILES 

59. HALFSFAT 

60. ' EST75FAT 

61. DIFF34 

FATRAT3 5 

RANKS V6G 

NORA16 7  

ABSG8 

NORhIGG 

ABS7 0  

TRUCKFAT 

Densi ty  

FAT POP 

RUR RD 70 

4 

Est imated  P e d e s t r i a n  F a t a l i t i e s ,  1974 

Es t imated  B icyc l e  F a t a l i t i e s ,  1974 F3.0 

Est imated  Motorcycle F a t a l i t i e s ,  1974 F3.0 

Est imated l lo to r  Veh i c l e  Occupant 
F a t a l i t i e s ,  I n c l u d i n g  Dr ivers  & 
Occupants ,  19 7 4  

Sum of V a r i a b l e s  25 & 26  

Sum of V a r i a b l e s  29 & 30 

S t a t e  Name A8 

Vehic le  miles i n  1973 ( i n  m i l l i o n s ) ,  
e s t i m a t e d  from g a s o l i n e  s a l e s  

F a t a l i t i e s ,  f i r s t  6 month 1975 

Es t imated  1975 f a t a l i t i e s  

1973 F a t a l i t i e s  minus 1974 f a t a l i t i e s  
(V45-V50) 

1974 F a t a l i t i e s  minus e s t i m a t e d  1975 
f a t a l i t i e s  (V50-V60) 

1973 f a t a l i t i e s  minus e s t i m a t e d  1975 
f a t a l i t i e s  (V45-V60) 

V61 d i v i d e d  by 1973 p o p u l a t i o n  (m) 
V62 d i v i d e d  by 1973 p o p u l a t i o n  (V3) 

V63 d i v i d e d  by 1973 p o p u l a t i o n  (V3) 

Ranking of V66 by s t a t e  

V67 minus twenty f i v e  (25)  

Absolute  v a l u c  of VGS 

V66 minus meall of VGG (.OG0203) 

Absolute  va lue  of V70 - .  

Truck f a t a l s ,  1973 

Popu1nt;ion (1973 ) p e r  s q u a r e  niilc 

.- ~ n t i l i t i c s  (1073) d i v i d e d  by p o p u l a t i o n  (1973) 

Pcrccntagc of r u r a l  r oads  



76. UNSURRD % 
77. YOUNG % 
78. ALLFAT % 

- .. 79, INVERS 

80. FAT GAL 

81. FAT hIILE 

82, LOGDEN 

83. LOGINVER 

84. PhlVI 

85. PhIVICAT 

86. R F T  CARD 

87. DRIVED 

88. EMS 

89. UVC% 

Percentage of unsurfaced roads 

Percentage of d r i v e r s  under 20 y e a r s  

F a t a l i t i e s  (1972+1973) d iv ided  by 
popula t ion  (1972 t1973) ,  V.1 t. V 5  

1 V2 + v3 - 
Inverse  of dens i ty  (V73) 

F a t a l i t i e s  (1973) divided by g a s o l i n e  
consumption (V24) 

F a t a l i t i e s  (1973) divided by v e h i c l e  
miles (V58) 

LoglO (V73) 

LoglO (I7791 

0-None, 1 - s t a r t e d  between 1966 and 1 9 7 4 ,  
a t s t a r t e d  before 1966 (only 3 1  v a l i d  
cases  a s  0 i s  MIDAS missing da ta  code) 

(V84+1) a s  a c a t e g o r i c a l  v a r i a b l e  

DOT 1973, Report card t o t a l  

DOT 1973, Driver  educat ion score  

DOT 1973, ElIS score  

Percent conformity w i t h  t h e  Uniform 
Vehicle Code 

1OO.REGIONS 9 Regions Defined by t h e  U.S. Bureau 
* 
F1.O 

of t h e  Census 

1 0 1 . ~ 0 .  INREG S t a t e  Number i n  Region 

Variables  102-156  are  t h e  Regional Sums of Var iables  2-56 
except V35-V37 which a r e  region means 

157. REGNAME Region Name A8 

* .  



-- -. ... . . I - I (CI I . I**.C* 

V A R I  AELE N MINIMUM MAX INllH STD DEV 

2.72 POP 51 3F5.00 2041 1. 

3.73 POP 51 330.00 20601. 

4.72FFiTALS 

5.73FATALS 

6 .  UI.iDER 14 

7.14-17 '.(I? 

8.18-20 ' f H  

9.21-44 Yf? 

10.45-64 'Y'R 

l l . 6 5 +  YRS 

12. URPHMPDP 

13. HURRLPOP 

14.72TOTLIC 

15.72MALELI 

16.72FEMLIC 

17.73TOTLIC 

18.73PlALEL I 

19.73FEMLIC 

2 [I . 72EEI;'*]EH 

2 1. 7zREl:flC 

22. 73FT]EISt:!EH 

23. ,7:3F.1EGMIz 

24.731:HLl:FiS 

25.72UF.:EFlISS 

26.72EUERDS 

27.72SIIFIFFID 

3 3 .  izl)N:5ljF:F 

29. 7311F:f:RI1?; 

3 0. 73Fl,lF:RJ1S 



35. AVE. TEMP 

35.70 MALES 

39.70 FEMS 

54.7401ZCFHT 

55,72TOTRDS 

56.73TOTRD2 

57. ST. NAF1E 

58.73MILES 

53.  HHLFSFHT 

60. EST75FnT 

%l.DIFF?,.? ; 

. - 
52. ISIFF45 



66.FATRAT35 

67. RAtiKS!,'66 

68.1.iORM67 

59, ABsi;:3 

7 0 IIORMS-5 

7 1  a fiB$7[1 

72 .  TRUCKFAT 

73. DEt1:31TY 

74.FAT POP 

75. EIJR PI! *.: 

76 .  UpjSUF:RD*: 

77 . YulJb{G :.: 

78.  ALLFAT 2 

79. I tj'l,!ERS 

80. FHT GAL 

S1.FHT MILE 

82. L01311Et.i 

83. LOG1  t.il~lER 

84. PHI*! 1 

85.  PtlV I CRT 

86.  F:PT C:RF:D 

87. D R I ' d E D  

88. EMS 

C d.3. U's!C:'.: 

1 00. REG1 UNS 

I 0 1 . NO. I NFIEG 

1 O2. REGPOP72 

! 03. REGPOP73 



q ,-a 9-, ,-a .- .. c, , a:, 2 76. 334 



,139. R70 FEVS 51 4120.0 2064'3. 11071., 5570.0 

140. R72TOTFA 51 2.171.0 10154. 6157.4 2703.0 

141.R72PEDFR 51 438.00 1851.0 974 22 572.39 

142.R72EIKFFI 51 44. 000 232.00 123.15 65.419 
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