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1.0 INTRODUCTION AND SUMMARY 

Following t h e  r e p e a l  of P r o h i b i t i o n ,  s t a t e  laws 

r e g u l a t i n g  t h e  minimum l e g a l  age f o r  t h e  purchase  and con- 

sumption of  a l c o h o l i c  beverages  remained v i r t u a l l y  unchanged 

f o r  a lmost  40 y e a r s .  A f t e r  a C o n s t i t u t i o n a l  Amendment i n  

J u l y  1971 p e r m i t t e d  18-year-olds t o  vo te  i n  f e d e r a l  e l e c t i o n s ,  

l e g i s l a t i o n  was passed  i n  over  20 s t a t e s  t o  lower t h e  l e g a l  

d r i n k i n g  age.  Although t h e  g e n e r a l  t r e n d  was t o  b r i n g  f u l l  

a d u l t  r i g h t s  i n t o  conformity w i t h  t h e  18-year-old age of  

m a j o r i t y ,  s i x  s t a t e s  lowered t h e  l e g a l  d r i n k i n g  age from 

20 t o  19.  

The p r e s e n t  s t u d y  i n v e s t i g a t e d  t h e  impact  of  t h e  lower 

l e g a l  d r i n k i n g  age on t h e  a l c o h o l - r e l a t e d  highway c r a s h  

exper ience  o f  a f f e c t e d  young d r i v i n g  p o p u l a t i o n s  i n  Maine, 

Michigan, and Vermont. The s p e c i f i c  r e s e a r c h  q u e s t i o n s  i n  

t h i s  l e g a l  impact  s t u d y  were: 

(1) Did t h e  a l c o h o l - r e l a t e d  c r a s h  exper ience  

change i n  t h e  t h r e e  s t u d y  s t a t e s  which 

lowered t h e  l e g a l  d r i n k i n g  age t o  18? 

( 2 )  I f  changes occur red  i n  a l c o h o l - r e l a t e d  

c r a s h  exper iences  i n  t h e  t h r e e  s t u d y  

s t a t e s ,  were t h o s e  changes c a u s a l l y  

r e l a t e d  t o  t h e  l e g a l  change? 

Opposing v iewpoints  o f  expected  and r e p o r t e d  conse- 

quences of  t h e  lower d r i n k i n g  ages on highway s a f e t y  

emerged d u r i n g  t h e  l e g i s l a t i v e  p r o c e s s e s  p reced ing  t h e  new 

laws and a f t e r  t h e  e f f e c t i v e  d a t e s .  I n  Michigan, f o r  

example, r e s i s t a n c e  t o  an  18-year-old l e g a l  d r i n k i n g  age 

came from law enforcement  o f f i c i a l s  and o r g a n i z a t i o n s  



concerned w i t h  a l c o h o l - r e l a t e d  s o c i a l  problems. 1-9 Follow- 

i n g  t h e  l e g a l  change i ~ M i c h i g a n  t h e  same sources  have con- 

tended t h a t  a l c o h o l - r e l a t e d  c rashes  of  young d r i v e r s  have 

i n c r e a s e d  d r a m a t i c a l l y .  

Proponents of  t h e  new law inc luded  t h e  organized 

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

and segments of t h e  academic community i n t e r e s t e d  i n  a l coho l -  

r e l a t e d  behav io r .  These groups have cha l l enged  t h e  v a l i d i t y  

l~ommiss ion  on Alcohol Problems, S t a t e  of  Minnesota.  
"Reduction of Drinking Ages I n c r e a s e s  Young DWI Arrests. 'I 

(NEWSRELEASE) Hennepin County Alcohol S a f e t y  Action 
P r o j e c t ,  August 8,  1973, 3pp. 

'commission on Alcohol Problems, S t a t e  of Minnesota. "More 
Young DWI I s .  ASAP FOCUS, Hennepin County Alcohol S a f e t y  
Action P r o j e c t ,  August 1973, p.1. 

3 ~ . ~ .  Hamrnond. "Legal Drinking a t  1 8  o r  2 1  - Does I t  Make 
Any Di f fe rence?"  J o u r n a l  of  Alcohol and Druq Educat ion,  
Vol. 1 8 ,  No. 3 ,  pp.9-13, Spr ing  1973. 

4~ .D .  Bowen and M.R. Kagay . Report t o  t h e  White House 
Conference on Youth: The Impact o f  Lowering t h e  Age o f  
Major i ty  t o  18 ,  June 1973. White House Conference on 
Youth, Washington, D.C.  63pp. 

' s a f e t y  and T r a f f i c  D i v i s i o n ,  S t a t e  of Michigan Department 
of S t a t e  P o l i c e .  "Motor Vehic le  Accident  Experience of 
Dr ive r s  18 t o  20 Years of  Age and o f  A l l  Other  Dr ive r s  i n  
Michigan - F i r s t  Quar te r  of 1971, 1972, 1973." Mimeo, 
August 1973. 

6 ~ i c h i g a n  Counci 1 on Alcohol Problems. "Liquor Lobbyis t  I s  

Dual Role Uncovered - C o n f l i c t  of I n t e r e s t  Charged i n  
Hearing." Focus, Vol. 6 ,  No. 2 ,  pp.1-2, Summer 1973. 

CI 

1 ~ i c h i g a n  Council  on Alcohol Problems, Report No. 35 (On 
E f f e c t s  of Lower Age of  Major i ty  Law and T r a f f i c  S a f e t y . )  
Micap Recag, August 1 4 ,  1973. 2pp. 

814ichigan Council  on Alcohol Problems. " I t ' s  A l l  i n  How 
You Figure  t h e  Percentage  - Homicides o r  Teen   riving 
Accidents ."  Focus, Vol. 6 ,  No. 4 ,  p.2,  Winter 1973. 
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o f  r e p o r t e d  i n c r e a s e s  i n  a l c o h o l - r e l a t e d  c r a s h  s t a t i s t i c s  a s  

b e i n g  a r t i f a c t u a l ,  r a t h e r  than  a c t u a l  evidence  of e x t e n s i v e  

b e h a v i o r a l  changes among t h e  18- t o  20-year-old d r i v e r s  

invo lved  i n  c r a s h e s .  10-14 

The impact  of t h e  lower l e g a l  d r i n k i n g  age on highway 

s a f e t y  has  cont inued t o  be an unresolved i s s u e .  Long-term 

d a t a  have n o t  been a v a i l a b l e  and c o n t r o l l e d  i n v e s t i g a t i o n s  

have n o t  been conducted. The m a j o r i t y  of  s t a t e  o f f i c i a l s  

ques t ioned  i n  a governmental survey r e p o r t e d  t h a t  a c c i d e n t  

s t a t i s t i c s  show l i t t l e  evidence  of  changes which could  be  

a t t r i b u t e d  t o  t h e  lower l e g a l  d r i n k i n g  ages .  O f f i c i a l s  i n  

Michigan and Rhode I s l a n d ,  however, claimed t h a t  a c c i d e n t s  

among young people have i n c r e a s e d  s i n c e  t h e  l e g a l  changes 

became e f f e c t i v e .  15,16 
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Evidence from i n d i v i d u a l  s t a t e s  which lowered t h e  

l e g a l  d r i n k i n g  age has  l a r g e l y  c o n s i s t e d  of  r e l a t i v e l y  

in fo rmal  o b s e r v a t i o n s  of  a c c i d e n t  d a t a  w i t h  no d e s i g n  o r  

a n a l y t i c  c o n t r o l  f o r  a l t e r n a t i v e  e x p l a n a t i o n s .  For a  v a r i e t y  

of r e a s o n s ,  t h e  d i r e c t  in fo rmat ion  on d r i n k i n g  and d r i v i n g  

among young peop le  i s  confounded by f a c t o r s  o t h e r  t h a n  the 

change i n  d r i n k i n g  laws. I t  has  been sugges ted  t h a t  p o l i c e  

o f f i c e r s  became more a t t e n t i v e  t o  r e p o r t i n g  a l c o h o l  invo lve -  

ment i n  c r a s h  i n v e s t i g a t i o n s  w i t h  young d r i v e r s  a f t e r  t h e  

l e g a l  change i n  Michigan, a  p r a c t i c e  which a l l e g e d l y  has  

c r e a t e d  a r t i f a c t u a l  s t a t i s t i c a l  i n c r e a s e s .  Changes i n  a c c i -  

d e n t  r e p o r t i n g  forms and procedures  have r e s u l t e d  i n  

q u e s t i o n a b l e  v a l i d i t y  of  b e f o r e  and a f t e r  comparisons based  

on recorded a l c o h o l  involvement  d a t a .  Repor t ing  systems 

have grown i n  comprehensiveness d u r i n g  t h e  same t i m e  p e r i o d  

which r a i s e s  o t h e r  q u e s t i o n s  about  t h e  v a l i d i t y  of  b e f o r e  

and a f t e r  comparisons. 

T h e r e f o r e ,  p a r t i c u l a r  a t t e n t i o n  h a s  been g iven  t o  t h e  

problems of  r e s e a r c h  d e s i g n ,  measurement, and a n a l y t i c  t ech-  

n ique  i n  t h e  p r e s e n t  i n v e s t i g a t i o n .  Attempts have been made 

t o  d e f i n e  and measure q u a n t i t i e s  which i n d i c a t e  t r u e  changes 

i n  t h e  a l c o h o l - r e l a t e d  c r a s h  e x p e r i e n c e  of s p e c i f i c  popu- 

l a t i o n s  and which a r e  independent  of  the k i n d s  of o p e r a t i o n a l  

v a r i a t i o n s  which have been sugges ted  above. A q u a s i -  

exper imenta l  d e s i g n  has  been used which i n c l u d e d  t h r e e  

s ta tes- -Maine ,  Michigan, and Vermont--which r e c e n t l y  lowered 

t h e  l e g a l  d r i n k i n g  age t o  18  a s  an exper imenta l  group. Two 

c o n t r o l  groups were inc luded .  New York and Lou i s iana  were 

s t u d i e d  a s  long-term 18-year-old d r i n k i n g  s t a t e s  and Texas 

and Pennsylvania  r e p r e s e n t e d  long-term 21-year-old d r i n k i n g  

s t a t e s .  An o b j e c t i v e ,  e m p i r i c a l l y - d e r i v e d  s u r r o g a t e  measure 

of a l c o h o l - r e l a t e d  c r a s h  f r e q u e n c i e s  was used i n  compara t ive  

time-series a n a l y s e s .  The methodology a p p l i e d  and d e t a i l e d  

i n  t h e  p r e s e n t  work i s  viewed a s  an i m p o r t a n t  e lement  i n  



t h e  r e p o r t ,  b o t h  i n  a p p r e c i a t i n g  t h e  conc lus ions  and i n  

f a c i l i t a t i n g  a n a l y s e s  of o t h e r  s t a t e s  which have lowered 

t h e i r  l e g a l  d r i n k i n g  ages .  

F indinqs  

I n  Michigan, and a l s o  i n  two of  i t s  c o u n t i e s  s t u d i e d  

s e p a r a t e l y ,  a l c o h o l - r e l a t e d  c r a s h e s  among 18- t o  20-year-old 

d r i v e r s  i n c r e a s e d  a f t e r  t h e  lower l e g a l  d r i n k i n g  age became 

e f f e c t i v e .  The i n c r e a s e s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  and 

of  magnitudes l a r g e  enough t o  be  cons ide red  s o c i a l l y  s i g n i -  

f i c a n t .  The e f f e c t  of  t h e  lower l e g a l  d r i n k i n g  age appears  

t o  be  d i r e c t l y  r e l a t e d  t o  t h e  r e l a t i v e  p r o p o r t i o n  of t h e  18- 

t o  20-year-old p o p u l a t i o n  i n  t h e  j u r i s d i c t i o n  under con- 

s i d e r a t i o n .  I n c r e a s e s  i n  a l c o h o l - r e l a t e d  c r a s h e s  were 

accompanied by a l t e r a t i o n s  i n  t h e  age-speci  f  i c  c r a s h  f  re- 

quency d i s t r i b u t i o n s  of  young d r i v e r s .  A f t e r  t h e  l e g a l  

change t h e  18- and 19-year-old d r i v e r s  became more invo lved  

than  d r i v e r s  i n  o t h e r  age groups.  No s i g n i f i c a n t  i n c r e a s e s  

i n  a l c o h o l - r e l a t e d  c r a s h e s  occur red  among o l d e r  d r i v e r s .  

The r e s u l t s  o f  a n a l y s e s  of  Maine d a t a  were s i m i l a r  t o  

t h o s e  of Michigan. The l e g a l  s i t u a t i o n  i n  Maine a f f o r d s  

somewhat less conf idence  i n  t h e  conc lus ions  than  i n  Michigan 

i n  t h a t  t h e  l e g a l  d r i n k i n g  age changed from 21 t o  20 i n  

1 9 6 9 ,  and then  from 20 t o  18 i n  June 1972. 

No s i g n i f i c a n t  i n c r e a s e s  i n  a l c o h o l - r e l a t e d  c r a s h  

e x p e r i e n c e  were i d e n t i f i e d  i n  Vermont f o r  e i t h e r  young o r  

o l d  d r i v e r s .  I n  a d d i t i o n  t o  an absence of change i n  magni- 

t u d e ,  t h e  age-speci  f  i c  frequency d i s t r i b u t i o n  of  a l coho l -  

r e l a t e d  c r a s h e s  o f  young d r i v e r s  d i d  n o t  change fo l lowing  

t h e  lower ing of t h e  l e g a l  d r i n k i n g  age. 

I n c r e a s e s  which cou ld  be  a t t r i b u t e d  t o  an i n f l u e n c e  

a f f e c t i n g  on ly  t h e  18- t o  20-year-old d r i v i n g  p o p u l a t i o n  

were n o t  found i n  any of t h e  f o u r  c o n t r o l  s t a t e s .  



I t  i s  sugges ted  t h a t  Vermont exper ienced no l e g a l  i m -  

p a c t  fo l lowing  t h e  l e g a l  change because t h e  p a t t e r n  o f  t h e  

age - spec i f i c  a l c o h o l - r e l a t e d  c r a sh  f requenc ies  was l i k e  an 

18-year-old age-of-majori ty s t a t e  b e f o r e  t h e  l e g a l  change. 

I n  Pennsylvania  t h e  d i s t r i b u t i o n  was s i m i l a r  t o  t hose  i n  

Maine and Michigan be fo r e  18-year-old d r i n k i n g  ages became 

l e g a l  i n  t hose  s t a t e s .  I t  i s  sugges ted  t h a t  Pennyslvania  

would exper ience  a l e g a l  impact  l i k e  Michigan and Maine w i t h  

an 18-year-old l e g a l  d r i n k i n g  age ,  

Texas, where t h e  l e g a l  d r i n k i n g  age was changed from 

21- t o  18-year-old i n  August 1973, was c h a r a c t e r i z e d  u n t i l  

1 9  72 by an a l c o h o l - r e l a t e d  frequency d i s t r i b u t i o n  similar t o  

Louis iana  and o t h e r  18-year-old s t a t e s .  This  s i t u a t i o n  i s  

analogous t o  Vermont i n  1972. No l e g a l  impact  i s  p r e d i c t e d  

f o r  Texas. 

An "end s t a t e "  o f  a l c o h o l - r e l a t e d  c r a sh  frequency d i s t r i -  

b u t i o n s  of  young d r i v e r s  i s  proposed s t a t i n g  t h a t  maximum 

a l c o h o l - r e l a t e d  c rash  f requenc ies  w i l l  be  found among 18- 

o r  19-year-old d r i v e r s  when the minimum l e g a l  d r i nk ing  age 

is  18-years-old. Under t h e  "end s t a t e "  no major r e s u r g e n t  

age-speci f ic- f requency would be  of  a comparable magnitude 

f o r  o t h e r  ( o l d e r )  age groups.  S t a t e s  w i th  21-year-old 

d r i n k i n g  ages ,  t h a t  do n o t  have t h i s  "end s t a t e "  c o n d i t i o n ,  

a r e  p r e d i c t e d  t o  undergo a change i f  t h e  l e g a l  d r i n k i n g  age 

i s  lowered t o  18-years-old. The change i s  p r e d i c t e d  t o  

r e s u l t  i n  t h e  "end s t a t e "  cond i t i on  c h a r a c t e r i s t i c  of  New 

York and Louis iana ,  w i th  long-term 18-year-old d r i n k i n g  

ages ,  a s  well a s  Michigan and Maine a f t e r  t h e  l e g a l  d r i n k i n g  

age became 18-years-old. 



METHODOLOGY 

A d a t a  a n a l y t i c  approach,  us ing  a  m u l t i p l e  t i m e - s e r i e s  

quas i -exper imenta l  a n a l y s i s  of a v a i l a b l e  a c c i d e n t  d a t a ,  was 

s e l e c t e d  t o  address  t h e  r e s e a r c h  q u e s t i o n s  of  i n t e r e s t .  The 

o v e r a l l  exper imenta l  s i t u a t i o n  f i r s t  had t o  be a s s e s s e d  and 

a  s u i t a b l e  d e s i g n  s e l e c t e d  t o  s t u d y  t h e  l e g a l  impact  phenom- 

enon under c o n s i d e r a t i o n .  An a p p r o p r i a t e  s t a t i s t i c a l  model 

and companion s t a t i s t i c a l  procedures  a p p l i c a b l e  t o  t h e  

exper imenta l  d e s i g n  were chosen.  Implementing t h e  des ign  

c o n s i s t e d  of  s e l e c t i n g  a p p r o p r i a t e  s tudy  j u r i s d i c t i o n s ,  

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

d a t a ,  and p r o c e s s i n g  t h e s e  d a t a  i n  conformance w i t h  t h e  re- 

qui rements  of t h e  s t a t i s t i c a l  model. 

These s t e p s  a r e  subsequen t ly  d i s c u s s e d  i n  some depth t o  

r e v e a l  both  t h e  s t r e n g t h s  and weaknesses of t h e  methodology. 

S e v e r a l  impor tan t  r e s e a r c h  i s s u e s  a r e  developed more f u l l y  

i n  a p p r o p r i a t e  appendices .  

2 .1  THE EXPERIMENTAL SITUATION 

I d e a l l y ,  i n v e s t i g a t i o n s  of t h e  e f f e c t s  of  a  change and 

c a u s a l  i n f e r e n c e s  r e g a r d i n g  t h a t  change can b e s t  be  accom- 

p l i s h e d  i n  a  c o n t r o l l e d  exper iment .  Such an exper iment ,  on 

t h e  model o f  t h e  n a t u r a l  s c i e n c e  l a b o r a t o r y ,  e x e r c i s e s  con- 

t r o l  over  t h e  p o p u l a t i o n  p o t e n t i a l l y  b e i n g  a f f e c t e d  by an 

exper imenta l  v a r i a b l e  i n  such a  way a s  t o  e l i m i n a t e  a l l  con- 

founding f a c t o r s  which might a l s o  a f f e c t  t h e  popu la t ion .  A 

second i n g r e d i e n t  i n  t h e  pure  exper imenta l  des ign  i s  t h e  

i n c l u s i o n  of  one o r  more c o n t r o l  groups which a r e  i d e n t i c a l  

t o  t h e  exper imenta l  group e x c e p t  f o r  presence  of  t h e  change- 

producing,  exper imenta l  v a r i a b l e .  The b e s t  exper imenta l  

procedures  randomly a s s i g n  i n d i v i d u a l  s u b j e c t s  t o  c o n t r o l  o r  



exper imenta l  groups.  I n  t h a t  v a l i d  assumptions abou t  t h e  

comparab i l i ty  of  groups can be  made i n  a c o n t r o l l e d  e x p e r i -  

ment, caus a 1  i n f e r e n c e s  r e l a t i n g  t h e  exper imenta l  v a r i a b l e  

t o  observed changes i n  t h e  exper imenta l  group can a l s o  be  

made. R e p l i c a t i o n s  of  such a c o n t r o l l e d  exper iment  

s t r e n g t h e n  t h e  c a u s a l  i n t e r p r e t a t i o n  b u t  do n o t  a l t e r  t h e  

b a s i c  v a l i d i t y  of c a u s a l  i n f e r e n c e s  of  t h e  f i r s t  exper iment  

performed. 

The p r e s e n t  r e s e a r c h  i s  obvious ly  n o t  compat ib le  w i t h  a 

pure  c o n t r o l l e d  exper imenta l  d e s i g n .  An i n v e s t i g a t i o n  o f  

lower l e g a l  d r i n k i n g  ages is a l e g a l  impact  s t u d y  i n  which 

t h e  e f f e c t s  of a s p e c i f i c  l e g a l  change on a s o c i a l  system a r e  

a s s e s s e d .  I t  i s  n o t  p o s s i b l e  t o  a s s i g n  l e g a l  c o n d i t i o n s  

randomly t o  n a t u r a l l y  e x i s t i n g  p o p u l a t i o n s ,  nor  i s  i t  

p o s s i b l e  t o  c o n t r o l  which s t a t e  p o p u l a t i o n s  a r e  exposed t o  a 

new law and which a r e  n o t .  I n  a d d i t i o n ,  no c o n t r o l  i s  

p o s s i b l e  o v e r  t h e  e f f e c t i v e  d a t e  o f  a new law o r  what s p e c i f i c  

a d m i n i s t r a t i v e  changes accompany a new law. The problem, 

t h e n ,  i s  t o  apply a r e s e a r c h  s t r a t e g y  t o  t h e  rea l -wor ld ,  non- 

l a b o r a t o r y  environment  of  highway a c c i d e n t  phenomena occur r -  

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

d i t i o n s  and w i t h  an i n t a c t  s o c i a l  s t r u c t u r e .  

2 . 2  QUASI-EXPERIMENTAL DESIGNS 

Campbell and S t a n l e y  have s e t  f o r t h  a c l a s s i f i c a t i o n  of 

r e s e a r c h  s t r a t e q i e s  known a s  quas i -exper imenta l  d e s i g n s  which - - - 

h e l p  t o  circumvent  some of  t h e s e  i n h e r e n t  problems. 17,18 
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Lempert (1966) adopted t h e s e  t o  l e g a l  impact  s t u d i e s .  The 

development of  t h e  quas i -exper imenta l ,  o r  "almost  e x p e r i -  

men ta l " ,  des ign  was in tended  t o  a s s i s t  i n v e s t i g a t o r s  faced 

w i t h  t h e  d e s i r e  f o r  c a u s a l  i n t e r p r e t a t i o n  i n  rea l -wor ld  

c i rcumstances  , i n c l u d i n g  t h e  e f f e c t s  of l e g a l  changes.  This  

s e c t i o n  p r e s e n t s ,  i n  g e n e r a l  t e rms ,  an  overview of  impor tan t  

i s s u e s  of quas i -exper imenta l  r e s e a r c h  d e s i g n s  and t h e  

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

l e g a l  d r i n k i n g  ages .  D e f i n i t i o n s  and n o t a t i o n  fo l low t h a t  

of Campbell and S t a n l e y .  

2 . 2 . 1  RESEARCH DESIGN ISSUES. Fundamental t o  t h e  

development of  a  sound r e s e a r c h  d e s i g n  i s  t h e  d e l i n e a t i o n  of 

concep tua l  benchmarks t h a t  p rov ide  a  b a s i s  o f  d e s i g n  evalu-  

a t i o n .  Three such concep tua l  t o p i c s  a r e  of  p a r t i c u l a r  

importance:  p l a u s i b l e  r i v a l  hypo theses ,  and t h e  e x t e n t  t o  

which t h e s e  a r e  c o n t r o l l e d ;  i n t e r n a l  des ign  v a l i d i t y  ; and 

e x t e r n a l  d e s i g n  v a l i d i t y .  

A p l a u s i b l e  r i v a l  h y p o t h e s i s  r e p r e s e n t s  a  p o s s i b i l i t y  

t h a t  an e v e n t  o r  combinat ion of  e v e n t s ,  long-term phenomena, 

o r  c h a r a c t e r i s t i c s  o f  a  p o p u l a t i o n  might e x p l a i n  an observed 

change r a t h e r  than  t h e  exper imenta l  v a r i a t i o n  b e i n g  i n v e s t i -  

g a t e d .  Opt imal ly ,  t h e  f u l l  range of p l a u s i b l e  r i v a l  hypo- 

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

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

i s  compelled t o  approximate.  R iva l  hypotheses come i n  a  

v a r i e t y  of forms from t h e  obvious and d ramat ic  t o  t h e  more 

s u b t l e  and e a s i l y  overlooked.  F a c t o r s  which d e f i n e  p l a u s i -  

b l e  r i v a l  hypotheses j eopard ize  t h e  v a l i d i t y  of  conc lus ions  

drawn from e m p i r i c a l  i n v e s t i g a t i o n s  . 

"R. Lempert. " S t r a t e g i e s  of Research Design i n  t h e  Legal  
Impact Study.  Law & S o c i e t y  Review, pp. 111-32, 
November 1966. 



Design v a l i d i t y  , l o g i c a l l y  p reced ing  v a l i d i t y  of  i n t e r -  

p r e t a t i o n ,  can b e  c l a s s i f i e d  i n t o  two d i s t i n c t  forms: 

i n t e r n a l  v a l i d i t y  and e x t e r n a l  v a l i d i t y .  I n t e r n a l  v a l i d i t y  

i s  t h e  b a s i c  minimum w i t h o u t  which any exper iment  i s  unin- 

t e r p r e t a b l e ;  w i t h o u t  i t ,  no c o n f i d e n t  conc lus ions  can be  

made r e g a r d i n g  t h e  r e l a t i o n s h i p  of observed e f f e c t s  and 

exper imenta l  changes. Without i n t e r n a l  v a l i d i t y  , e x t e r n a l  

v a l i d i t y  i s  n o t  t e n a b l e .  

Regarding t h e  i n t e r n a l  v a l i d i t y  of  l e g a l  impact  r e -  

s e a r c h  i n  t h e  highway s a f e t y  a r e a ,  s i x  c l a s s e s  o f  e x t r a n e o u s  

v a r i a b l e s  w a r r a n t  a t t e n t i o n .  I f  n o t  c o n t r o l l e d ,  such 

s o u r c e s  of  v a r i a t i o n  might confound t h e  e f f e c t s  of a  l e g a l  

change. These v a r i a b l e  c l a s s e s  a r e  : 

(1) H i s t o r y ,  t h e  s p e c i f i c  e v e n t s  i n f l u e n c i n g  t h e  popu- 

l a t i o n  between t h e  f i r s t  and l a s t  o b s e r v a t i o n  of  t h e  e x p e r i -  

mental  p e r i o d .  Examples i n  t h i s  s i t u a t i o n  a r e  s p e c i f i c  

changes i n  laws o t h e r  t h a n  t h e  age of  m a j o r i t y ;  changes i n  

a d m i n i s t r a t i v e  procedures  ; s h o r t -  term economic and s o c i a l  

dynamics and ex t raneous  s t i m u l i ,  i n c l u d i n g  p o t e n t i a l  e f f e c t s  

of  age-of-majori ty r e l a t e d  mass media messages; and t h e  

e f f e c t s  of  such s t i m u l i  b o t h  on t h e  newly e n f r a n c h i z e d  18 - 
20-year-old d r i n k i n g - d r i v i n g  p o p u l a t i o n  and t h e  l e g a l -  

enforcement-adminis t r a t i v e  groups ,  i n c l u d i n g  p o l i c e .  

( 2 )  Matura t ion ,  p rocesses  a c t i n g  on t h e  a f f e c t e d  popu- 

l a t i o n s  a s  a  normal f u n c t i o n  o f  t h e  passage  of time. Long- 

term economic, demographic, and s o c i a l  t r e n d s  c o n s t i t u t e  t h e  

b a s i c  components of such g r a d u a l  e f f e c t s .  S p e c i f i c a l l y ,  t h e  

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

a l c o h o l  beverage  consumption, a g e - s p e c i f i c  p o p u l a t i o n  growth 

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

v e h i c l e  ownership o r  a c c e s s i b i l i t y ,  and long-term t r e n d s  of  

roadway improvement, t aken  a s  a  whole, c o n t r i b u t e  t o  t h e  

e x p l a n a t i o n  o f  changes i n  highway s a f e t y  over  a  p e r i o d  of 

t ime.  



( 3 )  I n s t r u m e n t a t i o n ,  i n  which changes i n  t h e  opera-  

t i o n a l  measurement of  v a r i a b l e s  a r e  a l t e r e d .  An example, a s  

w i l l  be  s e e n  subsequen t ly ,  i s  a  change i n  t h e  r e c o r d i n g  of 

r e p o r t e d  a l c o h o l  involvement  i n  c r a s h e s  t h a t  occur red  i n  

Michigan dur ing  t h e  p e r i o d  under s t u d y .  

( 4 )  S t a t i s t i c a l  r e g r e s s i o n ,  i n  which h igh  outcomes o r  

f r e q u e n c i e s  t e n d  t o  b e  fol lowed by lower outcomes and v i c e  

v e r s a .  Accident  d a t a  e x h i b i t  d i u r n a l  weekly,  s e a s o n a l ,  and 

long-range c y c l i c  c h a r a c t e r i s t i c s  i n  which peaks i n  time- 

s e r i e s  measurements a r e  i n v a r i a b l y  fo l lowed by t roughs .  

( 5 )  S e l e c t i o n  of  exper imenta l  and c o n t r o l  groups ,  i f  

u n c o n t r o l l e d ,  i n t r o d u c e  b i a s e s  which a r e  l a r g e  o r  s m a l l  de- 

pending upon t h e  t o t a l  c o m p a r a b i l i t y  of t h e  groups.  I n  t h e  

p r e s e n t  c a s e  i t  i s  obvious t h a t  no one s t a t e  i s  l i k e  ano the r  

i n  a l l  r e s p e c t s .  However, by matching t o  t h e  e x t e n t  

p o s s i b l e  c e r t a i n  geographic ,  economic, and demographic 

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

t h e  p rocess  of  i n t e r p r e t a t i o n ,  a  f u n c t i o n a l  c o n t r o l  of  

s e l e c t i o n  b i a s e s  can be a t t a i n e d .  

( 6 )  Any of t h e  above s o u r c e s  of  a l t e r n a t i v e  explana-  

t i o n  can a c t  i n t e r a c t i v e l y  and c r e a t e  a  p l a u s i b l e  r i v a l  

h y p o t h e s i s  u n l i k e  each a c t i n g  independent ly .  F requen t ly  

s e l e c t i o n ,  m a t u r a t i o n ,  and h i s t o r y  have been found t o  have 

i n t e r a c t i v e  e f f e c t s .  

~ e m ~ e r t ~ '  emphasized ano the r  ex t raneous  v a r i a b l e  of 

s p e c i f i c  concern i n  l e g a l  impact  s t u d i e s .  When two o r  more 

exper imenta l  j u r i s d i c t i o n s  a r e  inc luded  i n  an i n v e s t i g a t i o n  

of a  s p e c i f i c  l e g a l  change, t h e  e f f e c t i v e  d a t e  of t h e  l e g a l  

change must be comparable o r  e x a c t l y  t h e  same. While 

s e v e r a l  s t a t e s  have lowered t h e  l e g a l  d r i n k i n g  age i n  r e c e n t  

y e a r s ,  only  Michigan and Vermont laws became e f f e c t i v e  on o r  

about  January 1, 1972. Vermont's law became e f f e c t i v e - o n  

December 31, 1 9 7 1 .  Maine's new age-of-majori ty law became 

L u Lempert, o p . c i t . ,  p.118. 



e f f e c t i v e  i n  t h e  f i r s t  h a l f  of  t h a t  y e a r .  These f a c t s  pre-  

c luded  t h e  i n c l u s i o n  o f  o t h e r  s t a t e s  on t h e  b a s i s  o f  t h e  

e f f e c t i v e  d a t e  of new age-of-majori ty l e g i s l a t i o n .  I f  o t h e r  

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

a  v a r i e t y  of u n c e r t a i n t i e s  based on p r e v i o u s l y  d e f i n e d  

ex t raneous  v a r i a b l e s  would be p r e s e n t  i n  t h e  des ign .  The 

d e s i r e  f o r  a c c u r a t e  i n t e r p r e t a t i o n  i n  this c a s e  predetermined 

the s t a t e  s e l e c t i o n  p rocess .  

2.2.2 THE MULTIPLE TIME-SERIES QUASI-EXPERIMENTAL 

D E S I G N .  The a v a i l a b i l i t y  o f  t h e  " running r e c o r d "  i n  t h e  

form of  r e p r e s e n t a t i v e  a c c i d e n t  d a t a  o v e r  a  r e a s o n a b l e  time 

p e r i o d  provided t h e  o p p o r t u n i t y  o f  implementing what 

Campbell and S t a n l e y  d e f i n e d  a s  t h e  m u l t i p l e  t i m e - s e r i e s  

quas i -exper imenta l  des ign .  Lempert defended t h i s  des ign  a s  

t h e  "des ign  a r  e x c e l l e n c e  f o r  l e g a l  impact  theory  e x p e r i -  

men ta t ion" .  2 

The d e s i g n  i s  b a s i c a l l y  a  s e r i e s  of  comparable,  con- 

s i s t e n t  measurements a t  r e g u l a r  time i n t e r v a l s  t aken  on two 

o r  more p o p u l a t i o n s  i n t e r r u p t e d  by a  s o c i a l  o r  l e g a l  dynamic 

i n  one o r  more of t h e  p o p u l a t i o n s .  The appea l  of  t h i s  

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

i s  i t s  a b i l i t y  t o  ach ieve  maximal c o n t r o l  o v e r  p l a u s i b l e  

r i v a l  hypotheses  a s  expressed  by the d e f i n e d  c l a s s e s  of  

ex t raneous  v a r i a b l e s .  

The d e s i g n  can b e  r e p r e s e n t e d  i n  t h e  a b s t r a c t  w i t h  t h e  

fo l lowing  fo rmula t ion :  

Group 1 0000000 X 00000000 
.................... 

Group 2 0 0 0 0 0 0 0  00000000 

LI Lempert, o p . c i t . ,  p.130. 



where : 

0 = an o b s e r v a t i o n ,  o r  measurement, t aken  a t  
e q u a l  time i n t e r v a l s ,  t l ,  t2,. . , t16. 

X = an exper imenta l  v a r i a b l e  in t roduced  t o  
Group 1, t h e  exper imenta l  group,  a t  t ime 
p o i n t  t9. 

--- i n d i c a t e s  t h a t  group assignment  was pre-  
s c r i b e d  by c i rcumstance ,  and n o t  accord ing  
t o  random s e l e c t i o n  methods. 

With t h i s  d e s i g n ,  comparisons a r e  made between t h e  

a f f e c t e d  "exper imenta l"  p o p u l a t i o n  and t h e  u n a f f e c t e d  

" c o n t r o l "  p o p u l a t i o n  on parameters  of  i n t e r e s t .  The com- 

p a r i s o n s  become more i n t e r n a l l y  v a l i d  t h e  l a r g e r  t h e  number 

o f  t ime-ordered measurements and t h e  g r e a t e r  t h e  equ iva lence  

of  measurements b e f o r e  and a f t e r  t h e  i n t r o d u c t i o n  of  t h e  

s o c i a l  dynamic o r  exper imenta l  v a r i a b l e .  The d e s i g n  in -  

c r e a s e s  i n  e x t e r n a l  v a l i d i t y ,  o r  g e n e r a l i z a b i l i t y  , w i t h  

i n c r e a s e d  r e p r e s e n t a t i v e n e s s  of  demographic,  geographic ,  and 

o t h e r  p e r t i n e n t  c h a r a c t e r i s t i c s  among t h e  measured popu- 

l a t i o n s  . 
2.3 IMPLEMENTATION OF THE TIME-SERIES DESIGN 

Implementat ion o f  t h e  quas i -exper imenta l  d e s i g n  ou t -  

l i n e d  a b s t r a c t l y  above c o n s i s t e d  of  s e v e r a l  i n t e r r e l a t e d  

s t e p s ,  i n c l u d i n g  s e l e c t i o n  of s t a t e s  and i n v e s t i g a t i o n  of  

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

and d a t a  p rocess ing .  

2.3.1 SELECTION OF STUDY STATES. A s  mentioned e a r l i e r ,  

t h e  s t a t e  s e l e c t i o n  p rocess  f o r  the p r e s e n t  r e s e a r c h  was 

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

s t r u c t u r e s  of  t h e  s t a t e s  from which t o  choose.  

Three uncomplicated l e g a l  c l a s s e s  e x i s t  i n  t h e  United 

S t a t e s  r e g a r d i n g  t h e  minimum l e g a l  d r i n k i n g  age: long-term 

18-year-old; long-term 21-year-old; and t r a n s i t i o n a l ,  i n  



which t h e  minimum age has  been changed from 2 1  t o  1 8 ,  o r  20 

t o  19 a s  i n  Maine. More compl ica ted  c l a s s e s  i n c l u d e  t h o s e  

s t a t e s  w i t h  mixed l e g a l  s t r u c t u r e s  by age of  m a j o r i t y ,  e . g . ,  

19-year-old,  o r  b e v e r a g e - s p e c i f i c  combinat ions such a s  low 

a l c o h o l  c o n t e n t  b e e r ,  wine and b e e r  b u t  n o t  s p i r i t s ,  and 

o t h e r  unique c a t e g o r i e s .  S t a t e s  w i t h  complex l e g a l  

s t r u c t u r e s  r e g a r d i n g  t h e  l e g a l  d r i n k i n g  age ,  e s p e c i a l l y  

b e v e r a g e - s p e c i f i c  combinat ions ,  were e l i m i n a t e d  because  of 

t h e  confounding e f f e c t s  ofi a n a l y s i s  and i n t e r p r e t a t i o n  i n -  

t roduced by t h e s e  mixed s t r u c t u r e s .  

Only New York and Lou i s iana  have long  e s t a b l i s h e d  18- 

year-o ld  l e g a l  d r i n k i n g  ages .  New York's law became 

e f f e c t i v e  i n  1934 and L o u i s i a n a ' s  i n  1948. The d e s i r e  f o r  

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

of  a t  l e a s t  two s t a t e s  i n  each of t h e  t h r e e  l e g a l l y  d e f i n e d  

groups ,  and t h e r e f o r e  bo th  New York and Lou i s iana  

n e c e s s a r i l y  were s e l e c t e d .  New York d a t a  were a v a i l a b l e  f o r  

t h e  f u l l  1968-72 t i m e  p e r i o d ,  and Lou i s iana  d a t a  were a v a i l -  

a b l e  i n  d i g i t a l  form f o r  t h e  January  1971 t o  J u l y  1973 

p e r i o d .  

Michigan and Vermont a r e  t h e  on ly  s t a t e s  which,  f o r  

p r a c t i c a l  purposes ,  lowered t h e  l e g a l  d r i n k i n g  age from 21 

t o  18  i n  t h e  f i r s t  h a l f  of  1972. Michigan's  "Age of  

Major i ty  Act of  1 9 7 1 " ~ ~  and Vermont's P u b l i c  Act Number 90 ,  

1971 became e f f e c t i v e  December 31, 1971. 2 3 1 2 4  Maine's law 

L L  Michigan S t a t e  L e g i s l a t u r e .  Age of  Major i ty  Act o f  1971. 
Michigan P u b l i c  Acts 1971 - No. 79. Lansing,  Michigan: 
S t a t e  of  Michigan, 1971, pp.142-43. 

2 3 ~ e r m o n t  S t a t e  L e g i s l a t u r e .  P u b l i c  Ac t s ,  1971. No. 90. 
Montpe l i e r ,  Vermont, 1 9 7 1 .  

2 4 ~ o r  purposes of a n a l y s i s ,  January  1, 1972 was used a s  t h e  
e f f e c t i v e  d a t e  i n  t h e  p r e s e n t  r e s e a r c h .  



lowered t h e  l e g a l  d r i n k i n g  age from 20 t o  18 e f f e c t i v e  June 

9 ,  1972. 2 5 t 2 6  The t ime-sca le  of the s tudy  d i c t a t e d  t h e  

cho ice  of  t h e s e  s t a t e s ,  r a t h e r  than  o t h e r s  t h a t  subsequent ly  

passed  s i m i l a r  l e g i s l a t i o n ,  t o  i n c l u d e  a s  many d a t a  p o i n t s  

i n  t h e  " a f t e r "  t i m e - s e r i e s  a s  p o s s i b l e .  

Michigan d a t a  were a v a i l a b l e  f o r  t h e  January 1968-July 

1973 time p e r i o d ;  however, n o t  a11 r e p o r t i n g  j u r i s d i c t i o n s  

throughout  t h e  s t a t e  were inc luded  u n t i l  1971. S p e c i f i c a l l y ,  

t h e  1968 d a t a  excluded t h i r t y - t w o  of t h e  l a r g e s t  Michigan 

c i t i e s  and inc luded  on ly  e leven .  Most of t h e s e  j u r i s d i c t i o n s  

were r e p r e s e n t e d  i n  1971 and l a t e r ;  however, D e t r o i t  was n o t  

completely r e p r e s e n t e d  u n t i l  1972. I n  o r d e r  t o  avoid  

s e r i o u s l y  i n c o r r e c t  i n f e r e n c e s  from a n a l y s e s  of a  changing 

d a t a  b a s e ,  t h e  l e a s t  common se t  of r e p o r t i n g  j u r i s d i c t i o n s  

which comprised t h e  f i l e  i n  1968 were used e x c l u s i v e l y  f o r  

t h e  f u l l  t ime p e r i o d .  The s t a t e w i d e  Michigan f i l e ,  t h e r e -  

f o r e ,  i s  p r i m a r i l y  non-urban and r e p r e s e n t s  about  55% of  t h e  

t o t a l  Michigan c rash  exper ience .  

A s  a  means of o f f s e t t i n g  t h e  non- represen ta t iveness  of 

s t a t e w i d e  Michigan d a t a ,  f i l e s  a v a i l a b l e  a t  HSRI  were 

u t i l i z e d .  Oakland County, Michigan 1968-72; Washtenaw 

County, Michigan 1968-72; Michigan F a t a l  Accidents ,  1968-72; 

and Wayne County, Michigan (exc lud ing  D e t r o i t )  1971-July 

1973 were b u i l t  i n t o  t h e  des ign  a s  independent  j u r i s d i c t i o n a l  

d a t a  f i l e s .  These d a t a  have been s u b j e c t e d  t o  ana lyses  

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

of t h e  a u x i l i a r y  d a t a  b a s e s  compensated f o r  t h e  l a r g e l y  non- 

urban s t a t e w i d e  d a t a  i n  Michigan. A d d i t i o n a l l y ,  t h e  s p e c i f i c  

ana lyses  o f  Washtenaw, 'Oakland, Wayne and Michigan F a t a l  

* " ~ a i n e  S t a t e  L e g i s l a t u r e .  Maine P u b l i c  Acts ,  1972, 
Chapter  598. "An A c t  t o  Grant  Adult  ~ i g h t s  t o  Persons 
~ i g h t e e n  Years of Age." Augusta,  Maine, 1 9 7 2 ,  pp.49-50. 

-, P  or purposes o f  a n a l y s i s ,  June 1, 1972 was used a s  t h e  
e f f e c t i v e  d a t e  i n  t h e  p r e s e n t  r e s e a r c h .  



Accidents  provided f u r t h e r  i n s i g h t  i n t o  t h e  l a r g e s t  s t a t e  i n  

t h e  s tudy  which lowered t h e  l e g a l  d r i n k i n g  age. 

Washtenaw County, which i n c l u d e s  both  E a s t e r n  Michigan 

Univers i ty  and The U n i v e r s i t y  of Michigan, has an unusual ly  

h igh  p r o p o r t i o n  of  18- t o  20-year-old r e s i d e n t s  and a  

you th -o r ien ted  s o c i a l  atmosphere much u n l i k e  t h e  r e s t  of 

Michigan. Oakland County, a l s o  i n  sou theas  t e r n  Michigan, i s  

densely  popula ted  w i t h  major r e s i d e n t i a l  and i n d u s t r i a l  

r e g i o n s .  Wayne County, su r round ing  t h e  C i t y  of  D e t r o i t ,  i s  

h i g h l y  urbanized.  A s p e c i f i c  a n a l y s i s  of  f a t a l  a c c i d e n t s  

should  s e r v e  t o  q u a l i f y  t h e  conc lus ions  of  a change i n  t h e  

l e v e l  of t h e  va r ious  parameters  i n  terms of t h e  most s e v e r e  

ca tegory  of  v e h i c l e  c r a s h .  

Vermont d a t a  were a v a i l a b l e  only  f o r  t h e  y e a r s  1971 and 

1972. These d a t a  were s e c u r e d  from t h e  S t a t e  of  Vermont 

Department o f  Motor Vehic les .  Maine, t h e  t h i r d  t r a n s i t i o n a l  

s t a t e ,  i s  r e p r e s e n t e d  by 1970, 1971, and 1972 d a t a  which 

were provided by t h e  S t a t e  of Maine Department of  Trans- 

p o r t a t i o n .  

The s e l e c t i o n  o f  s t a t e s  i n  t h e  long-term 21-year-old 

d r i n k i n g  ca tegory  a £  forded t h e  g r e a t e s t  l a t i t u d e .  However, 

t h e  d e s i r e  t o  match s t a t e s  a s  c l o s e l y  a s  p o s s i b l e  on geo- 

g r a p h i c ,  demographic, and economic parameters  and i s s u e s  of 

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

Pennsylvania.  

Texas, an approximate geographic  match t o  Lou i s i ana ,  

was inc luded  u s i n g  s t a t e w i d e  d a t a  a v a i l a b l e  a t  HSRI f o r  t h e  

1969-72 p e r i o d .  The Commonwealth o f  Pennsylvania  Department 

of  T r a n s p o r t a t i o n  provided 1968-72 d a t g ;  excep t  f o r  f a t a l  

a c c i d e n t s ,  however, no d a t a  were a v a i l a b l e  f o r  1970. The 

miss ing  d a t a  were f i l l e d - i n  by g e n e r a t i n g  l i n e a r  r e g r e s s i o n  

e s t i m a t e s  of  s e l e c t e d  v a r i a b l e s  f o r  t h e  1968-71 p e r i o d .  
27 

2 7 ~ h e  1968-71 p e r i o d  was used i n  computing r e g r e s s i o n  es t i -  
mates of t h e  1970 parameters  because ,  i f  a  s o c i e t a l  e f f e c t  
produced changes i n  1972 i n  t h e  exper imenta l  s t a t e s ,  t h i s  
would be confounded i f  comparison d a t a  were e s t i m a t e d  from 
19 72 f requenc ies  i n  Pennsylvania.  



Pennsylvania  i s  an e x c e p t i o n a l l y  good match f o r  Michigan and 

New York on geographic ,  demographic, and economic parameters .  

2 . 3 . 2  ANALYTIC CRASII FILES.  The s t a t e s  s e l e c t e d  f o r  

s t u d y  and tile y e a r s  f o r  which a c c i d e n t  d a t a  were obtainecl 

and analyzed a r e  shown i n  Figure  2 . 1 .  

Accident  d a t a  i n  d i g i t a l  form were a v a i l a b l e  f o r  each 

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

b u t  t h e  y e a r l y  coverage p r i o r  t o  1972 i s  seen  t o  be  uneven. 

1968 was s e l e c t e d  a s  t h e  f i r s t  y e a r  f o r  which d a t a  would be  

r e t r i e v e d ,  the reby  a s s u r i n g  an adequate number of monthly 

d a t a  p o i n t s  i n  t h e  " b e f o r e "  t i m e - s e r i e s .  

Accident  f i l e s  from t h e  l a r g e r  s t a t e s  were s y s t e m a t i c a l l y  

sampled t o  c r e a t e  a n a l y t i c  f i l e s  of manageable s i z e ,  and t h e  

sampling f r a c t i o n s  chosen were l a r g e  enough t o  a s s u r e  ade- 

q u a t e  r e p r e s e n t a t i v e n e s s  of  t h e  sample. The ~ o u i s i a n a  Highway 

S a f e t y  Commission provided a  1 0 %  s y s t e m a t i c  sample of d a t a  

f i l e s  s t a r t i n g  wi th  January  1971,and t h e  New York Department 

of  Motor Vehic les  provided a  5% sample of  a c c i d e n t  f i l e s  f o r  

t h e  1968-72 p e r i o d .  

The o r i g i n a l  c rash  f i l e s  were copied and s u p p l i e d  t o  

HSRI f o r  Maine, Michigan, Pennsylvania ,  and Vermont. A l l  

Maine and Vermont a c c i d e n t s  were r e t a i n e d  f o r  a n a l y s i s ,  b u t  

a  15% sample of  Michigan a c c i d e n t s  and a  5% sample of 

Pennsylvania  were used. Wayne County d a t a ,  complete only  

from January  1971-July 1973, were taken from t h e  15% 

Michigan sample, b u t  a l l  of  t h e  Oakland and Washtenaw County 

d a t a  were a v a i l a b l e  f o r  a  f u l l  f i v e - y e a r  pe r iod .  The 

o r i g i n a l  d a t a  were i n  t h e  form of s e q u e n t i a l  a r c h i v e s  of  

a c c i d e n t  r e c o r d s .  Each record  con ta ined  numerous d a t a  e l e -  

ments o f  each involved v e h i c l e  and d r i v e r  i n  a  p a r t i c u l a r  

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

a n a l y t i c  f i l e s  were b u i l t  wi th  i n d i v i d u a l  d r i v e r s  and 

v e h i c l e s  a s  unique c a s e  de te rminan t s .  There fo re ,  a  s i n g l e -  

v e h i c l e  c r a s h  r e p r e s e n t i n g  one d r i v e r  and one v e h i c l e  i n  t h e  





o r i g i n a l  d a t a  produced one d r i v e r  and one v e h i c l e  i n  t h e  

a n a l y t i c  ( v e h i c l e )  f i l e s .  On t h e  o t h e r  hand, a  two-vehicle  

c r a s h  l i s t i n g  bo th  v e h i c l e s  and d r i v e r s  i n  one r e c o r d  i n  t h e  

o r i g i n a l  d a t a  produced two s e p a r a t e  d r i v e r  involvements i n  

t h e  a n a l y t i c  f i l e s .  I n  o t h e r  words, a  c a s e  i s  d e f i n e d  as one 

d r i v e r - v e h i c l e  involvement i n  a  c r a s h .  Vehic le  f i l e s  were 

prepared  f o r  each j u r i s d i c t i o n  and inc luded  t h e  f i r s t  two 

d r i v e r s  i n  each o r i g i n a l  a c c i d e n t  r e c o r d .  I d e n t i c a l  s e t s  of 

c r a s h  parameters  were a s s o c i a t e d  w i t h  each of  t h e  f i r s t  two 

d r i v e r s  involved i n  t h e  same c r a s h .  

Table 2.1 p r e s e n t s  a  complete summary of  d a t a  f i l e s  i n -  

c luded i n  t h i s  r e s e a r c h .  The t a b l e  i n c l u d e s  t o t a l  numbers 

of  r ecords  of master  f i l e s  which were used t o  g e n e r a t e  

v e h i c l e  f i l e s .  Also noted  a r e  a p p r o p r i a t e  sampling f r a c t i o n s ,  

coverage p e r i o d s ,  and p e c u l i a r i t i e s  of  each f i l e .  

2 . 3 . 3  SELECTION OF ANALYTIC VARIABLES. A t ime-se r i e s  

a n a l y s i s  r e q u i r e s  t h a t  t h e  independent  v a r i a b l e ,  t ime be  

s t r u c t u r e d  i n t o  equal ly-spaced r e g u l a r  i n t e r v a l s .  28 An 

i n d i v i d u a l  month has  been taken a s  t h e  b a s i c  t ime u n i t  and 

va r ious  monthly t o t a l  measures of  c r a s h  exper ience  con7 

s t i t u t e  t h e  b a s i c  a n a l y t i c a l  u n i t s  . The Michigan s t a t e w i d e  

d a t a ,  f o r  i n s t a n c e ,  have a  t o t a l  of 6 7  monthly i n t e r v a l s ,  

w i t h  48 i n  t h e  nl s e r i e s  from January 1968 t o  

December 1971, and 19 monthly i n t e r v a l s  from January 1972 t o  

J u l y  1973 i n  t h e  n2 " a f t e r "  s e r i e s .  Monthly measures were 

a l s o  aggregated  i n t o  y e a r l y  measures and i n t o  "before1'  and 

" a f t e r "  measures i n  va r ious  a n a l y s e s .  

A l l  dependent v a r i a b l e s  used i n  subsequent  a n a l y s i s  

o r i g i n a t e d  from r o u t i n e  r e p o r t s  of c r a s h e s  o c c u r r i n g  i n  the 

t e n  j u r i s d i c t i o n s  under s t u d y .  Genera l ly  i n v e s t i g a t i n g  
p o l i c e  o f f i c e r s  f i l l  o u t  an a c c i d e n t  r e p o r t  form, and t h e  

forms a r e  compiled i n  a  c e n t r a l  r e g i s t r y  w i t h i n  each s t a t e .  

2 8 ~ .  G. Kendall .  Time-Series.  New York: Hafner Press, 1973, 
PP 7, 







New York d a t a ,  however, a l s o  inc lude  s e l f - r e p o r t e d  a c c i d e n t  

d a t a  submit ted  by crash-involved m o t o r i s t s .  

~ l l  s t a t e s '  a c c i d e n t  r e p o r t  forms inc lude  some k ind  of 

p rov i s ion  f o r  r ecord ing  whether t h e  i n v e ~ t i n g  p o l i c e  o f f i c e r  

b e l i e v e s  t h a t  t h e  d r i v e r  had been d r i n k i n g  p r i o r  t o  t h e  

c r a s h .  This  dependent v a r i a b l e  i s  c l e a r l y  impor tant  i n  t h e  

p r e s e n t  s tudy  and it has  been used e x t e n s i v e l y .  However, 

r e p o r t e d  alcohol-involvement i s  known t o  be  s u b j e c t  t o  a  

number of d e f e c t s  which render  it u n s u i t a b l e  a s  the  s o l e  

measure of a l c o h o l - r e l a t e d  c rashes .  ~ p p e n d i x  A c o n t a i n s  

d e t a i l e d  in fo rmat ion  about  va r ious  problems wi th  t h e  re-  

por ted  alcohol- involvement  v a r i a b l e  t h a t  were found among 

t h e  s t a t e s  under s tudy .  I t  should n o t  be i n f e r r e d ,  however, 

t h a t  t h i s  v a r i a b l e  i s  u s e l e s s .  I n  s t a t e s  which have been 

a t t e n t i v e  t o  t h e  i s s u e ,  such a s  Michigan, t h e  r e p o r t e d  

alcohol-involvement v a r i a b l e  remains t h e  b e s t  s i n g l e  e s t i -  

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

l a r l y  i n  non- fa ta l  c rashes  where o b j e c t i v e  chemical t e s t s  of 

d r i v e r s '  blood a l c o h o l  concen t ra t ions  a r e  made i n f r e q u e n t l y .  

The r e a d e r  i s  caut ioned t o  i n t e r p r e t  t h e  subsequent  f ind-  

i n g s  about  t h i s  v a r i a b l e  c a r e f u l l y  and i n  view of t h e  

Appendix A d i s c u s s i o n .  

Because of t h e  known problems wi th  t h e  r e p o r t e d  a lcoho l -  

involvement v a r i a b l e ,  cons ide rab le  emphasis was p laced on . 
t h e  development of  a  s u r r o g a t e  measure f o r  alcohol- involve-  

ment. The s u r r o g a t e  measure, desc r ibed  more f u l l y  i n  

Appendix B ,  c o n s i s t s  of t h e  frequency of t h a t  s u b s e t  of a l l  

c rashes  invo lv ing  a  s i n g l e  v e h i c l e  d r i v e n  by a  male d r i v e r  

and o c c u r r i n g  between 9 :00PM and 6 :00AM. Various r e p l i c a t e d  

analyses  i n d i c a t e d  that between 53% and 63% of t h e s e  t h r e e - f a c t o r -  

s u r r o g a t e  c rashes  a r e  c o n s i s t e n t l y  a l c o h o l - r e l a t e d .  Thus, t h e  su r -  

r o g a t e  can be  used a s  a  r e l i a b l e  i n d i c a t o r  of  a lcohol-  

r e l a t e d  c rashes  ac ross  j u r i s d i c t i o n s  and a l s o  w i t h i n  jur -  

i s d i c t i o n s  over  t ime ,  thereby overcoming many of t h e  d e f e c t s  



inherent  i n  the reported alcohol-involvement var iable .  A 

major s t rength  of the surrogate  i s  t h a t  i t s  three components 

a re  a l l  re l iab ly- repor ted ,  object ive data  elements f r ee  from 

judgments and biases  on the p a r t  of crash inves t iga tors .  I t  

i s  t r u e ,  of course, t h a t  there  does not e x i s t  a one-to-one 

cor re la t ion  between three-factor-surrogate crashes and re- 

ported alcohol-related crashes.  However, the three-factor- 

surrogate  i s  cons is ten t ly  r e l a t ed  t o  alcohol-involvement, 

objec t ive ,  and equally va l id  f o r  young and old dr ivers .  

These q u a l i t i e s  provide a measure with grea t  u t i l i t y  f o r  

monitoring changes i n  alcohol-related crash experience 

occurring within a ju r i sd ic t ion  over a several  year period, 

and f o r  comparing across jur i sd ic t ions .  

The two measures of a ju r i sd ic t ion ' s  alcohol-related 

crash experience described above were supplemented by the 

t o t a l  monthly crash experience of t h a t  ju r i sd ic t ion ,  i r r e -  

spect ive of alcohol involvement. Together with the i n -  

c lusion of age-of-driver data  f o r  each crash t h i s  permitted 

the computation of age-specific r a t e s  of alcohol-related 

crashes.  These age-specific r a t e s  a re  the frequency of 

alcohol-related crashes (as  measured e i t h e r  by reported 

alcohol-involvement o r  by the three-factor surrogate)  i n  a 

given age group divided by the frequency of a l l  crashes f o r  

the same age group occurring within the period under con- 

s ide ra t ion .  Their u t i l i t y  i s  discussed i n  the  methodological 

summary sec t ion .  

These se lec t ion  processes resul ted  i n  the following 11 

bas ic  measures of each ju r i sd ic t ion ' s  crash experience: 

Total  18-20  year-old crash experience 2 9 

Total  21-45 year-old crash experience 

Total  crash experience, a l l  ages 

2 9 ~ n  Maine, the age s t r a t i f i c a t i o n s  were 18-19 and 20-44 
years-old. 



18-20 yea r -o ld  HBD c r a s h  exper ience  3 0 

21-45 yea r -o ld  HBD c r a s h  exper ience  

T o t a l  HBD c r a s h  exper ience ,  a l l  ages 

18-20 year-o ld  t h r e e - f a c t o r - s u r r o g a t e  c r a s h  exper ience  

21-45 year-o ld  t h r e e - f a c t o r - s u r r o g a t e  c rash  exper ience  

T o t a l  yea r -o ld  t h r e e - f a c t o r - s u r r o g a t e  c r a s h  e x p e r i e n c e ,  

a l l  ages 

18-20 age-specif  i c  t h r e e - f a c t o r - s u r r o g a t e  r a t e  

21-45 a g e - s p e c i f i c  t h r e e - f a c t o r - s u r r o g a t e  r a t e  

Data on t h e s e  11 measures were s u b j e c t e d  t o  i d e n t i c a l  time- 

series ana lyses  f o r  a l l  j u r i s d i c t i o n s  a s  d e s c r i b e d  subse- 

q u e n t l y .  

2 .4  PROCESSING AND ANALYSIS OF DATA 

The o b j e c t i v e s  of  t h e  s t u d y  were t o  de termine  whether  

changes occur red  i n  t h e  a l c o h o l - r e l a t e d  c rash  exper ience  of  

young d r i v e r s  fo l lowing r e d u c t i o n  of  l e g a l  d r i n k i n g  ages t o  

18 i n  t h e  t r a n s i t i o n a l  s t a t e s ,  and t o  determine whether  any 

r e s u l t a n t  changes were c a u s a l l y  r e l a t e d  t o  t h e  reduced l e g a l  

d r i n k i n g  age.  The primary procedure f o r  accomplishing t h e  

f i r s t  o b j e c t i v e  c o n s i s t e d  o f  forming t ime-se r i e s  of t h e  fie- 

quency measures of r e p o r t e d  a l c o h o l - r e l a t e d  c rash  exper ience  and 

of t h e  t h r e e - f a c t o r - s u r r o g a t e  r a t e  among t h e  a f f e c t e d  popu- 

l a t i o n  i n  t h e  t r a n s i t i o n a l  s t a t e s  and examining t h e s e  series 

f o r  s h i f t s  i n  t h e i r  l e v e l  from t h e  b e f o r e  p e r i o d  t o  t h e  

a f t e r  pe r iod .  31 The second o b j e c t i v e  was accomplished p r i -  

mar i ly  by forming s i m i l a r  t i m e - s e r i e s  on t h e  same measures 

3 0 ~ ~ ~  denotes  "had been d r i n k i n g " ,  t h e  r e p o r t e d  a l c o h o l  i n -  
volvement v a r i a b l e ,  f o r  a l l  j u r i s d i c t i o n s .  Appendix A 
d i s c u s s e s  t h e  meaning of t h i s  v a r i a b l e  f o r  each j u r i s d i c -  
t i o n .  

31 
G.E.P. Box and G.C .  Tiao.  "A Change i n  Level  of  a Non- 
S t a t i o n a r y  Time S e r i e s  ," ~ i o m e t r i k a ,  ( 1 9 6 5 )  , Vol. 52 ,  
pp. 181-192. 



f o r  non-af fec ted  a d u l t s  i n  t h e  t r a n s i t i o n a l  s t a t e s  and f o r  

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

and then  comparing t h e  r e s u l t s  of  t h e  s e v e r a l  t i m e - s e r i e s  

a n a l y s e s .  The flow of t h i s  p rocess  for each t imc-se r i e s  i s  

d e p i c t e d  i n  F igure  2 . 2 .  

A d d i t i o n a l  i n s i g h t  i n t o  t h e  n a t u r e  of  t h e  r e s u l t i n g  changes 

was ga ined by p l o t t i n g  a g e - s p e c i f i c  frequency h is tograms o f  

t h r e e - f a c t o r - s u r r o g a t e  c r a s h  annual  mean v a l u e s  of young 

d r i v e r s  b e f o r e  and a f t e r  t h e  l e g a l  d r i n k i n g  ages were changed. 

2 . 4 . 1  FORMATION AND DECOMPOSITION OF TIME-SERIES. The 

l i t e r a t u r e  f r e q u e n t l y  frames a  time-series i n  t h e  c o n t e x t  o f  

an a d d i t i v e  model c o n s i s t i n g  of f o u r  components: 32 

where 

Y i s  t h e  s e r i e s ;  

S  a r e  s e a s o n a l ,  c y c l i c  components ; 

C a r e  non-seasonal ,  c y c l i c  components; 

T i s  t h e  t r e n d ,  o r  long-term movement; 

I a r e  r e s i d u a l ,  i r r e g u l a r ,  o r  random 
e f f e c t s  n o t  a  p a r t  of  t h e  o t h e r  
components. 

The i r r e g u l a r ,  r e s i d u a l  components a r e  of c e n t r a l  con- 

c e r n  h e r e .  I f  t h e  o t h e r  t h r e e  components a r e  a b s e n t  o r  can 

be  removed, t h e n  t h e  e f f e c t s  of o t h e r  unexpla ined v a r i a t i o n s ,  

i n c l u d i n g  t h o s e  due t o  a  change i n  t h e  l e g a l  d r i n k i n g  age ,  

would appear  a s  a s h i f t  6 i n  t h e  I component of t h e  s e v e r a l  

t i m e - s e r i e s  under c o n s i d e r a t i o n .  

I t  can b e  s e e n  from F igure  2.2 t h a t  monthly measures o f  

c r a s h  e x p e r i e n c e  were f i r s t  g e n e r a t e d  t o  form t h e  t i m e - s e r i e s  

f o r  subsequent  a n a l y s i s .  33 Each t i m e - s e r i e s  was then  p l o t t e d  

J L  

- - M . G .  Kendall  , 
"ROSS, e t  a l . ,  (1970) s t a n d a r d i z e d  28-day, 29-day, and 30- 

day monthly a c c i d e n t  d a t a  t o  31-day months. Tha t  l e v e l  of 
p r e c i s i o n  was cons ide red  unnecessary i n  t h i s  s t u d y .  





and examined f o r  t h e  presence of S ,  C ,  o r  T components, 

Examples of  p l o t t e d  t ime-se r i e s  f r equenc ies  demonst ra t ing  

s t r o n g  t r e n d  and s e a s o n a l  components a r e  shown i n  F igure  2 . 3 .  

No C-type c y c l i c a l  components were i d e n t i f i e d  i n  t ime-se r i e s  

of  t h e  p e r t i n e n t  c rash  d a t a ,  b u t  s e a s o n a l  ( S )  and t r e n d  ( T )  

components a r e  r e a d i l y  apparen t  from Figure  2 . 3 .  Therefore  

t h e  t ime-se r i e s  r e s i d u a l s  were concep tua l i zed  a s  c o n s i s t i n g  

of the d i f f e r e n c e  between t h e  raw s e r i e s  and i t s  S and T 

components: I = Y - S - T .  

The a p p r o p r i a t e  s t a t i s t i c a l  procedures subsequent ly  

a p p l i e d  r e q u i r e  t h a t  t h e  t ime-se r i e s  be f r e e  from s y s t e m a t i c  

t r e n d s  o r  c y c l e s  and have mean va lues  e q u a l  t o  zero .  There- 

f o r e  s e a s o n a l  decomposition was accomplished by computing 

t h e  twelve monthly means of any given dependent v a r i a b l e  f o r  

a l l  l i k e  months, e .g . ,  a l l  J anuarys ,  i n  t h e  s e r i e s  and then  

s u b t r a c t i n g  t h e  a p p r o p r i a t e  mean values  from each monthly 

o b s e r v a t i o n  of  l i k e  months. The expected ,  s e a s o n a l l y  c y c l i c  

v a r i a t i o n  i n  each s e r i e s  was thus  removed. 

Data c o r r e c t e d  f o r  s e a s o n a l  e f f e c t s  then  were submit ted  

t o  l i n e a r  r e g r e s s i o n  a n a l y s i s .  The l e a s t  squares  p l o t s  of 

a l l  obse rva t ions  i n  t h e  s e r i e s  were computed and r e s i d u a l s  

about  t h e  l i n e  were saved.  I n  t h i s  way t h e  t r e n d  component 

of  t h e  s e r i e s  was removed, and t h e  r e s i d u a l s  d e f i n e  t h e  

i r r e g u l a r  component I i n  t h e  g e n e r a l  t ime-se r i e s  model wi th  

zero mean v a l u e s .  Because both  s e a s o n a l  and t r e n d  compon- 

e n t s  have been removed, t h e  r e s u l t a n t  i r r e g u l a r  d a t a  p o i n t s  

a r e  c a l l e d  a second-order  r e s i d u a l .  These r e s i d u a l s  were 

then  s e g r e g a t e d  i n t o  nl p r e - i n t e r v e n t i o n  o b s e r v a t i o n s  and n2 

pos t - i n t e r v e n t i o n  obse rva t ions  and t h e  t e s t  s t a t i s t i c  t 8  was 

computed f o r  each of  e l even  v a r i a b l e s  f o r  each of e l even  

a n a l y t i c  j u r i s d i c t i o n s ,  

2 . 4 . 2  STATISTICAL PROCEDURES. Two s t a t i s t i c a l  models, 

t h e  a u t o r e g r e s s i v e  model and t h e  i n t e g r a t e d  moving average  
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model,  a r e  c a n d i d a t e s  f o r  d e t e r m i n i n g  a change i n  l e v e l  o f  a 

n o n - s t a t i o n a r y  t i m e - s e r i e s .  Both r e l y  on t h e  S t u d e n t  t- 

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

o f  d i f f e r e n c e s  between t h e  b e f o r e  and a f t e r  l e v e l s  of  a  time- 

ser ies .  The e s s e n t i a l  d i f f e r e n c e  between t h e  two l i e s  i n  

t h e  way i n  which o b s e r v a t i o n s  i n  t h e  b e f o r e  and a f t e r  s e r i e s  

a r e  we igh ted  i n  computing t h e  t e s t  s t a t i s t i c .  Obse rva t ions  

i n  t h e  a u t o r e g r e s s i v e  model a r e  un i formly  we igh ted ,  

i r r e s p e c t i v e  o f  t h e i r  p rox imi ty  t o  t h e  i n t e r v e n t i o n  p o i n t .  

I n  t h e  i n t e g r a t e d  moving ave rage  model, t h e  d a t a  p o i n t s  

c l o s e r  i n  time t o  t h e  i n t e r v e n t i o n  p o i n t  a r e  we igh ted  more 

h e a v i l y  t h a n  t h o s e  f u r t h e r  removed; t h e  w e i g h t s  decay 

e x p o n e n t i a l l y  a s  a  f u n c t i o n  of t h e  l e n g t h  o f  t h e  t i m e - s e r i e s ,  

and t h e  deg ree  o f  i n t e rdependence  o f  t h e  o b s e r v a t i o n s  i n  t h e  

time-series . These models a r e  d i s c u s s e d  i n  t h e  fundamental  

p a p e r  by Box and T i a o  (1965) . 34 

I n  c o n t r a s t  t o  o t h e r  i n v e s t i g a t i o n s 3 5  ' 3 6 ,  i n  which t h e  

i n t e g r a t e d  moving ave rage  model was used i n  a n a l y z i n g  l e g a l  

i m p a c t s ,  t h e  a u t o r e g r e s s i v e  model was chosen f o r  t h i s  s t u d y  . 
The C o n n e c t i c u t  crackdown on s p e e d i n g  i n  1956 ( G l a s s ,  1968) 

and t h e  r e v i s i o n  o f  t h e  German d i v o r c e  laws i n  1900 ( G l a s s ,  

e t  a l . ,  1971) c l e a r l y  a t t e m p t e d  t o  r e s t r i c t  b e h a v i o r  p a t t e r n s  

c o n s i d e r e d  u n d e s i r a b l e .  I n  c o n t r a s t ,  lower  l e g a l  d r i n k i n g  

a g e s ,  r a t h e r  t h a n  b e i n g  more r e s t r i c t i v e ,  a r e  p e r m i s s i v e  i n  

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

5 4 ~ . ~ . ~ .  Box and G . C .  T i ao ,  o p . c i t . ,  1965, p.181-192. 
9 c 
3-1 G.V. G l a s s .  "Ana lys i s  o f  Data on t h e  C o n n e c t i c u t  Speeding  

Crackdown a s  a Time-Series Quasi-Experiment ."  Law & 

- - S o c i e t y  Review, Vol. 3 ,  August 1968, pp.55-76. 

j b ~ . v .  G l a s s ,  G.C.  T i a o ,  and T.O.  Maguire.  "The 1900 
Rev i s ion  o f  German Divorce  Laws .'I Law & S o c i e t y  Review, 
Vol.  5 ,  May 1971,  pp.539-62. 



purchase  and consume beverage  a l c o h o l .  A r easonab le  pre-  

sumption i s  t h a t  r e s t r i c t i v e  p r a c t i c e s  a r e  more l i k e l y  t o  

r e s u l t  i n  immediate compliance, i f  they  a r e  t o  b e  e f f e c t i v e  

a t  a l l ,  t han  pe rmiss ive  l e g i s l a t i o n  which does n o t  r e q u i r e  

t h a t  a p o p u l a t i o n  change i t s  behav io r  a t  a l l .  The c u r r e n t  

na t ionwide  r e d u c t i o n  t o  a 55 m.p.h. speed l i m i t ,  and popu- 

l a r l y  r e p o r t e d  compliance w i t h  i t ,  i s  a c a s e  i n  p o i n t .  

Newly e n f r a n c h i z e d  d r i n k e r s  were i n  a d i f f e r e n t  s i t u -  

a t i o n ,  Except f o r  t h o s e  who had been d r i n k i n g  ( i l l e g a l l y )  

and subsequen t ly  d r i v i n g  b e f o r e  t h e  law changed, t h e  new 

d r i n k e r s  had t o  go through a s e v e r a l - s t e p  p rocess  b e f o r e  

changed behav io r  p a t t e r n s  would appear  i n  c r a s h  s t a t i s t i c s .  

I n  e f f e c t  they  f i r s t  had t o  l e a r n  t o  d r i n k ,  and they  had t o  

e s t a b l i s h  new d r i n k i n g  p a t t e r n s  of  some r e g u l a r i t y .  F u r t h e r ,  

t h o s e  who would become exposed t o  a l c o h o l - r e l a t e d  c r a s h e s  

had t o  couple  i n c r e a s e d  consumption w i t h  subsequent  d r i v i n g  

i n  s u f f i c i e n t  frequency t h a t  a l c o h o l - r e l a t e d  c r a s h e s ,  which 

a r e  r a r e  e v e n t s  among d r i n k i n g  d r i v e r s ,  would have adequate  

o p p o r t u n i t y  t o  occur  i n  a p r o b a b i l i s t i c  s e n s e .  I n  s h o r t ,  a 

complex m a t u r a t i o n  p rocess  r e s u l t i n g  i n  d i f f e r e n t  d r i n k i n g  

and d r i v i n g  p a t t e r n s  was a lmost  c e r t a i n l y  a t  work, and t h e r e  

i s  every  reason  t o  suppose t h a t  s e v e r a l  months, and perhaps  

even much l o n g e r ,  would b e  r e q u i r e d  b e f o r e  t h e  s i t u a t i o n  

s t a b i l i z e d .  I t  was concluded,  t h e r e f o r e ,  t h a t  o b s e r v a t i o n s  

n e a r  t h e  end of  t h e  r a t h e r  s h o r t  " a f t e r "  s e r i e s  shou ld  b e  

weighted  a s  h e a v i l y  a s  b o s e  c l o s e r  t o  t h e  d a t e  of  t h e  new 

l e g a l  d r i n k i n g  age and t h a t  t h e  a u t o r e g r e s s i v e  s t a t i s t i c a l  

model was t h e  p roper  cho ice  i n  t h i s  a p p l i c a t i o n .  

The computer program developed by Maguire and Glass  

(1967) 37 a p p l i c a b l e  t o  t h e  Box-Tiao model was a v a i l a b l e  wi th-  

i n  the U n i v e r s i t y ' s  School  of  P u b l i c  H e a l t h ,  Department of 

"T.o. Maquire and G.V. Glass .  "A Program f o r  t h e  Ana lys i s  
o f  c e r t a i n  Time-Series Quasi-Experiments . " Educa t iona l  
and Psycho log ica l  Measurement, 1967, Vol. 2 7 ,  pp.743-750. 



~ i o s t a t i s t i c s  . The program was modif ied t o  f i t  t h e  

u n i v e r s i t y ' s  computing equipment and t o  use uniform weiqht-  

i n g  of b e f o r e  and a f t e r  d a t a  p o i n t s .  The modif ied program 

was used t o  compute t 8 ,  t h e  a u t o r e g r e s s i v e  t s t a t i s t i c  

a s s o c i a t e d  w i t h  t h e  e s t i m a t e d  change i n  l e v e l ,  8, of  t h e  

series.  38 

2.5 SUMMARY AND DISCUSSION OF METHODOLOGY 

The m u l t i p l e  i n t e r r u p t e d  t ime-se r i e s  quas i -exper imenta l  

d e s i g n  was s e l e c t e d  a s  t h e  most a p p r o p r i a t e  means of  address -  

i n g  t h e  purposes o f  t h i s  r e s e a r c h .  O p e r a t i o n a l i z a t i o n  o f  

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

a p p r o p r i a t e  dependent  and independent  v a r i a b l e s ,  and 

s t a t i s t i c a l  p rocedures .  Sources o f  ex t raneous  v a r i a t i o n  

t h a t  i n t r o d u c e  hypotheses which c h a l l e n g e  a  c a u s a l  a s s o c i a -  

t i o n  between any observed changes i n  a l c o h o l - r e l a t e d  c r a s h  

exper ience  among t h e  l e g a l l y  a f f e c t e d ,  c rash- involved popu- 

l a t i o n s  have been d e f i n e d  and addressed .  The d e s i g n  has  

been executed  i n  o r d e r  t o  impose c o n t r o l s  over  a s  many 

ex t raneous  v a r i a b l e s  a s  p o s s i b l e .  

S p e c i f i c a l l y  s i x  p l a u s i b l e  r i v a l  hypo theses ,  which a r e  

s o u r c e s  of  des ign  i n v a l i d i t y ,  have been c o n t r o l l e d  i n  t h e  

p r e s e n t  s t u d y ,  a s  summarized i n  Table 2 . 2 .  

A s  a  consequence of t h e  s t a t e  s e l e c t i o n  p r o c e s s  which 

completes  a  three-group,  e l e v e n - j u r i s d i c t i o n  m u l t i p l e  time- 

s e r i e s  d e s i g n ,  t h e  ex t raneous  v a r i a b l e s  of  s e l e c t i o n  and 

J O  I n  t h e  a u t o r e g r e s s i v e  model t h e  v a l u e  of t8 ,  and e s t i m a t e s  
of  a  s h i f t  i n  l e v e l  fo l lowing  an i n t e r v e n t i o n ,  depend upon 
the v a l u e  o f  t h e  l ag -1  a u t o c o r r e l a t i o n  of  t h e  t i m e - s e r i e s  
(Rho).  I n  t h e  p r e s e n t  c a s e ,  t h e  f u l l  range of p o s s i b l e  
lag-  1 a u t o c o r r e l a  t i o n s  and a s s o c i a t e d  t 8  v a l u e s  were com- 
pu ted .  The maximum l i k e l i h o o d  e s t i m a t e  of t h e  l ag -1  auto-  
q r r e l a t i o n  (Rho-estimate) was c a l c u l a t e d  and i t s  a s s o c i a t e d  
t 6  v a l u e  was de termined by i d e n t i f y i n g  t h e  t 8  a s s o c i a t e d ,  
with an e q u i v a l e n t  va lue  of  Rho. I n t e r v a l s  around the t B  
va lues  were examined and s t a t i s t i c a l  conf idence  i n  the i n -  
t e r p r e t a t i o n s  was found t o  be  c o n s i s t e n t .  Appendix C con- 
t a i n s  a  d e t a i l e d  e x p l a n a t i o n  of  t h e  mathematical  model. 



TABLE 2 . 2 .  COMPONENTS OF DESIGN OPERATIONALIZATION AND 
CONTROL OF PLAUSIBLE R I V A L  IIYPOTlIESES (X 
INDICATES CON'LIROL EFPECTUI) BY OPliRnTIONAL 
STAGE) 

h i s  t o r y  have been p a r t i a l l y  c o n t r o l l e d .  I n t e r s t a t e  economic 

and s o c i a l  changes which have taken p l a c e  d u r i n g  the f i v e -  

y e a r  pe r iod  were exper ienced i n  both  Northern and Southern 

s t a t e s ,  i n  both  r u r a l  and i n d u s t r i a l  a r e a s ,  and among densely  

and s p a r s e l y  popula ted  reg ions .  Development and improvement 

of i n t e r s t a t e  highway systems was common t o  t h e  s t a t e s  

s e l e c t e d ,  a l though more pronounced i n  some than o t h e r s .  Geo- 

g raph ic  p e c u l i a r i t i e s  of t h e  t h r e e  nor the rn  t r a n s i t i o n a l  

s t a t e s  a r e  found as  w e l l  i n  New York and Pennsylvania.  

With t h e  i n c l u s i o n  of  two Southern s t a t e s  wi th  q u i t e  

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

e x t e r n a l  v a l i d i t y  of  an i n f e r e n c e  has  been s t r eng thened .  An 

h i s t o r i c a l  t h r e a t  t o  t h e  v a l i d i t y  of t h e  des ign  a t  t h i s  s t a g e  

i s  u n c o n t r o l l e d ,  t h i s  be ing t h e  incomplete d a t a  bases  f o r  

Vermont, Maine, and Louis iana;  i t  is  n o t  p o s s i b l e  t o  s t a t e  

wi th  p r e c i s i o n  what changes i n  t h e  e v e n t u a l  i n t e r p r e t a t i o n  

would be made i f  f u l l  f ive -yea r  pe r iods  were a v a i l a b l e  f o r  

t h e s e  j u r i s d i c t i o n s .  The s e l e c t i o n  of  d i s t i n c t  s u b s e t s  of  

P l a u s i b l e  
Rival  
Hypotheses 

His t o r y  

Maturat ion 

Ins t rumenta t ion  

S t a t i s t i c a l  
Regression 

S e l e c t i o n  

Comparabil i ty  
of  Legal Change 
E f f e c t i v e  Date 

Opera t iona l  Componept 
S t a t e  
S e l e c t i o n  

X 

X 

X 

Var iab le  
I d e n t i f i c a t i o n  

X 

X 

X 

S t a t i s t i c a l  
Procedures 

X 

1 X 
X I X 

I 
I 

I 
I 

1 



Michigan a s  j u r i s d i c t i o n s  f o r  a n a l y s i s  i s  expected  t o  add 

s t r e n g t h  t o  t h e  e x t e r n a l  v a l i d i t y  of  t h e  d e s i g n  by i n c r e a s i n g  

t h e  h e t e r o g e n e i t y  of t h e  comparison groups w i t h o u t  a f f e c t i n g  

t h e  comparab i l i ty  of  t h e s e  groups.  

Campbell and Ross (1968) 3 9 ,  i n  an a n a l y s i s  o f  t h e  1955 

Connec t i cu t  crackdown on speed ing ,  observed t h a t  when a  l e g a l  

o r  s o c i a l  change occurs  i n  one s t a t e ,  t h e  e f f e c t s  of  t h a t  

change have a  p o t e n t i a l  e f f e c t  i n  ne ighbor ing  s t a t e s .  The 

a u t h o r s  termed t h i s  t h r e a t  t o  v a l i d i t y  t h e  p rocess  of  d i f -  

f u s i o n ,  and t h e r e  i s  a  p o s s i b i l i t y  of  d i f f u s i o n  between 

s e v e r a l  s t a t e s  i n  t h e  c u r r e n t  d e s i g n  (Maine, Vermont, New 

York, Pennsylvania)  . However, c o n t r o l  s t a t e s  l o c a t e d  a t  

s i g n i f i c a n t  d i s t a n c e s  (Texas and Lou i s iana)  and an  i s o l a t e d  

exper imenta l  s t a t e  (Michigan) shou ld  p rov ide  reasonab le  

c o n t r o l  f o r  t h e  problem. 

A r e s u l t  of v a r i a b l e  i d e n t i f i c a t i o n  was t o  e f f e c t  

p a r t i a l  c o n t r o l  over  f o u r  t h r e a t s  t o  des ign  v a l i d i t y .  I n t e r -  

a c t i o n  o f  s e l e c t i o n  and i n s t r u m e n t a t i o n  r e p r e s e n t s  non- 

comparab i l i ty  o f  t h e  r e p o r t e d  a l c o h o l  involvement  v a r i a b l e  

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

f o r  r e p o r t e d  a l c o h o l  involvement  p rov ides  an a l t e r n a t i v e  

dependent  v a r i a b l e  which has  e f f e c t e d  a  c o n t r o l  over  t h e  

i n c o n s i s t e n c y  of  t h e  r e p o r t e d  s t a t i s t i c s  w i t h i n  and between 

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

e v e n t s  i n  Michigan and  exa as--adminis t r a t i v e  changes i n  t h e  

c r a s h  i n v e s t i g a t i o n  form i n  Michigan and absence of r e p o r t e d  
a l c o h o l  involvement  i n  t h e  Texas d a t a .  The s u r r o g a t e  v a r i a b l e  

has  t h e  a d d i t i o n a l  q u a l i t y  of b e i n g  v a l i d  a c r d s s  j u r i s d i c t i o n s  

i n  t h e  des ign  which augments t h e  e x t e r n a l  v a l i d i t y  of  t h e  

i n v e s t i g a t i o n .  

The computat ion of a g e - s p e c i f i c  r a t e s  e f f e c t e d  a  p a r t i a l  

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

ea r l i e r .  Age-speci f ic  de te rminan t s  of p o s i t i v e  o r  n e g a t i v e  

3 9 ~ a m p b e l l  and Ross (19681, o p . c i t . ,  p.46. 



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

t o t a l  c rash  exper ience  a r e  "smoothed" wi th  t h e  u t i l i z a t i o n  

of  r a t e s ,  a l though more g e n e r a l  s o c i a l ,  economic, and o t h e r  

de terminants  of g e n e r a l ,  l i n e a r  t r e n d  remain t o  b e  c o n t r o l l e d  

by o t h e r  s t a t i s t i c a l  procedures .  

A f i n a l  component of t h e  o p e r a t i o n a l i z a t i o n  of t h e  

quas i -exper imenta l  des ign ,  s t a t i s  t i c a l  procedures ,  d e a l t  bo th  

w i t h  t h e  under ly ing  a d d i t i v e  model of t h e  t ime-se r i e s  

a n a l y s i s  and t h e  need t o  c o n t r o l  f o r  ext raneous  v a r i a b l e s  of 

s e l e c t i o n ,  s t a t i s t i c a l  r e g r e s s i o n ,  and matura t ion .  Sea- 

s o n a l i t y  i s  d i f f e r e n t  among t h e  seven s t a t e s  i n  t h e  des ign ,  

p a r t i c u l a r l y  between t h e  f i v e  Northern s t a t e s  and t h e  two 

sou the rn  s t a t e s .  The s e l e c t i o n  b i a s e s  imposed by s e a s o n a l  

d i f f e r e n c e s  have been c o n t r o l l e d  by t h e  removal of  expected  

monthly va lues  t h a t  were i s o l a t e d  through t ime-se r i e s  decom- 

p o s i t i o n .  S i m i l a r l y ,  ma tu ra t ion  ( l i n e a r  t r e n d )  was c o n t r o l l e d  

through t h e  removal of  t ime-ordered expected  v a l u e s  i d e n t i -  

f i e d  through l i n e a r  r e g r e s s i o n  ana lyses .  S t a t i s t i c a l  re-  

g r e s s i o n  i s  b e s t  expressed  a s  t h e  i n t e r a c t i o n  of  s e a s o n a l  

c y c l e s  and l i n e a r  t r e n d .  I n  t h a t  long-term c y c l e s  were n o t  

i d e n t i f i e d  i n  t h e  d a t a ,  r e g r e s s i o n  e f f e c t s  have been con- 

t r o l l e d .  

The i n c l u s i o n  of  comparison groups w i t h i n  t h e  t h r e e  

t r a n s i t i o n a l  s t a t e s  and i n  o t h e r  s t a t e s  provided a b a s i s  f o r  

c a u s a l  i n f e r e n c e  t o  t h e  lower l e g a l  d r i n k i n g  ages i n  Maine, 

Michigan, and Vermont, By imposing des ign  and s t a t i s t i c a l  

c o n t r o l s  on t h e  t ime-se r i e s  d a t a ,  t h e  d i r e c t i o n  of  any 

changes can b e  i n t e r p r e t e d .  

The Box and Tiao  (1965) a u t o r e g r e s s i v e  technique  t o  

determine t h e  s t a t i s t i c a l  s i g n i f i c a n c e  of s h i f t s  i n  l e v e l  of 

c r i t i c a l  dependent v a r i a b l e s  was s e l e c t e d .  The conceptual  

and s t a t i s t i c a l  reasons  f o r  t h e  s e l e c t i o n  of t h i s  s t a t i s t i c a l  

procedure were d i s c u s s e d  e a r l i e r  and a r e  d i s c u s s e d  i n  

g r e a t e r  d e t a i l  i n  Appendix C .  The s t a t i s t i c a l  model r e q u i r e s  



t h a t  i n p u t e d  d a t a  be f r e e  of  r e g u l a r  c y c l i c  and t r e n d  com- 

ponents .  Thus, i n  t h e  p rocess  of  imposing c o n t r o l s  over  

p l a u s i b l e  r i v a l  hypotheses  the c r i t e r i a  f o r  s t a t i s t i c a l  

t e s t i n g  were l a r g e l y  met. I n  a d d i t i o n ,  t h e  i n p u t  d a t a  

( r e s i d u a l s )  a r e  r e q u i r e d  t o  have zero-mean v a l u e s .  Washtenaw 

County, Michigan s t a t i s t i c s  a r e  p r e s e n t e d  i n  Table 2 . 3  a s  an  

example of  t h e  degree  t o  which t h e  zero-mean assumption has  

been met through t h e  s t a t i s t i c a l  procedures .  O v e r a l l ,  t h e  

range  of  t h e  r e s i d u a l s  of  t h e  e l e v e n  dependent  v a r i a b l e s  f o r  

e l e v e n  j u r i s d i c t i o n s  was + 1 . 0  X LO-' t o  + 1.0 X lo-'*. A - - 
f u l l  s e t  of  t i m e - s e r i e s  p l o t s  f o r  e l e v e n  a n a l y t i c  v a r i a b l e s  

- 

i n  Washtenaw County i s  p r e s e n t e d  i n  ~ p p e n d i x  D.  These 

f i g u r e s  demonst ra te  the adequacy of t h e  s t a t i s t i c a l  proce-  

dures  r e g a r d i n g  t h e  c o n t r o l  of  t r e n d  and s e a s o n a l  components. 





3.0 RESULTS 

R e s u l t s  of  t h e  a n a l y s e s  w i l l  b e  p r e s e n t e d  i n  t h r e e  

s t a g e s .  The f i n d i n g s  o f  t h e  f u l l  q u a s i - e x p e r i m e n t a l  time- 

series a n a l y s i s  w i l l  p r o v i d e  a  b a s i s  f o r  t h e  development  o f  

a  p o s i t i o n  r e l a t i n g  t h e  lower  l e g a l  d r i n k i n g  age t o  an i n -  

c r e a s e  i n  a l c o h o l - r e l a t e d  c r a s h e s  i n  two o f  t h e  t h r e e  s t a t e s  

t h a t  changed t h e  law. ~ o l l o w i n g  t h e  f i n d i n g s  of  t h e  t ime-  

series a n a l y s e s  t h e  magni tude of t h e  problem w i l l  b e  p u t  

i n t o  p e r s p e c t i v e  th rough  an examina t ion  o f  t h e  r e l a t i o n s h i p s  

o f  t h e  t i r n e - s e r i e s  t 8  s t a t i s t i c s  and p e r c e n t a g e  changes f o r  

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

s t a t e s .  T h i s  examina t ion  w i l l  a d d r e s s  t h e  q u e s t i o n  of  s o c i a l  

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

the time-series tes ts .  The f i n a l  s t a g e  of  t h e  p r e s e n t a t i o n  

o f  r e s u l t s  w i l l  b e  a  compara t ive  a n a l y s i s  of t h e  a g e - s p e c i f i c  

f requency  d i s t r i b u t i o n s  o f  t h e  t h r e e - f a c t o r - s u r r o g a t e  f o r  

young d r i v e r s  i n  a l l  s t a t e s  i n  t h e  d e s i g n .  The pr imary  pur-  

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

s t a n d  t h e  r e s u l t s  of  t l e  t i m e - s e r i e s  a n a l y s e s  and t o  p r o v i d e  

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

l e g a l  changes i n  Texas and Pennsy lvan ia .  

3 . 1  TIME-SERIES ANALYSES 

~ i c h i g a n .  E leven  a n a l y t i c  v a r i a b l e s  i n  each  o f  f i v e  

Michigan d a t a  f i l e s  were t e s t e d  f o r  s t a t i s t i c a l l y  s i g n i f i -  

c a n t  changes f o l l o w i n g  t h e  e f f e c t i v e  d a t e  of  t h e  lower  l e g a l  

d r i n k i n g  age  i n  Michigan,  J anua ry  1, 19 7 2 .  Tab le  3 .1  p re -  

s e n t s  t h e  ti v a l u e s  f o r  f i v e  Michigan f i l e s .  Cons ide r ing  

f i r s t  t h e  t h r e e  18- t o  20-year-old measures  o f  a l c o h o l  

involvement ,  it can b e  s e e n  t h a t  r e p o r t e d  a l c o h o l  i n v o l v e -  

ment s h i f t e d  i n  l e v e l  i n  f o u r  o f  t h e  f i v e  f i l e s .  I n  Wayne 
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County the l e v e l  d i d  s h i f t  i n  a  p o s i t i v e  d i r e c t i o n ,  however, 

the s t a t i s t i c a l  s i g n i f i c a n c e  of t h e  s h i f t  d i d  n o t  reach t h e  

.05 p r o b a b i l i t y  l e v e l .  The 18- t o  20-year-old t h r e e - f a c t o r -  

s u r r o g a t e  frequency and a g e - s p e c i f i c  r a t e  s h i f t e d  s i g n i f i -  

c a n t l y  i n  Washtenaw and Oakland Counties  and i n  t h e  S t a t e -  

wide f i l e .  Non-s ign i f i can t ,  p o s i t i v e  s h i f t s  were measured 

f o r  t h e  t h r e e - f a c t o r - s u r r o g a t e  frequency and r a t e  f o r  18- 

t o  20-year-old d r i v e r  involvements  i n  Wayne County and i n  

the F a t a l  F i l e .  

Of t h e  t h r e e  a l c o h o l - r e l a t e d  dependent  v a r i a b l e s  f o r  

21- t o  45-year-old d r i v e r  involvements  i n  f i v e  Michigan d a t a  

f i l e s ,  only  once d i d  t h e  a g e - s p e c i f i c  t h r e e - f a c t o r - s u r r o g a t e  

r a t e  s h i f t  a t  o r  above t h e  .05 s i g n i f i c a n c e  l e v e l ;  i n  t h e  

F a t a l  F i l e  t h e  va lue  of t h i s  v a r i a b l e  decreased.  I t  i s  c l e a r  

t h a t  t h e r e  was no i n c r e a s e  i n  a l c o h o l - r e l a t e d  c r a s h  involve-  

ment i n  t h e s e  j u r i s d i c t i o n s  among t h e  21- t o  45-year-old 

groups.  I n  t h e  S ta tewide ,  Washtenaw, and Oakland f i l e s  

where c o n s i s t e n t  and h i g h l y  s i g n i f i c a n t  i n c r e a s e s  were mea- 

s u r e d  among t h e  18- t o  20-year-old groups f o r  t h e  t h r e e  

c r i t i c a l  alcohol- involvement  v a r i a b l e s ,  t h e  21- t o  45-year- 

o l d  groups exper ienced  n o n - s i g n i f i c a n t  s h i f t s  i n  t h e  

n e g a t i v e  d i r e c t i o n .  

Among t h e  remaining v a r i a b l e s  t h e r e  i s  no c l e a r  

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

The o v e r a l l  exper ience  of t o t a l  c r a s h e s  s h i f t e d  s i g n i f i c a n t l y  

i n  only  Wayne County. O v e r a l l  r e p o r t e d  a l c o h o l  involve-  

ment and th ree - f  a c t o r - s u r r o g a t e  s h i f t s  were found i n  t h e  

S ta tewide  and Oakland f i l e s  w i t h  n o n - s i g n i f i c a n t  changes 

e l sewhere .  

From t h e s e  r e s u l t s  i t  i s  c l e a r :  excep t  f o r  Wayne County, 

t h a t  t h e  c r i t i c a l  18- t o  20-year-old v a r i a b l e s  s h i f t e d  

p o s i t i v e l y  a f t e r  t h e  l e g a l  d r i n k i n g  age was lowered t o  18- 

yea r s -o ld .  These files r e p r e s e n t  a f u l l  range of c r a s h  

types  and s e v e r i t y .  Among f a t a l  a c c i d e n t s ,  r e p o r t e d  a l c o h o l  



involvement  f o r  t h e  18- t o  20-year-old group s h i f t e d  s i g n i -  

f i c a n t l y  a long wi th  t o t a l  c r a s h  involvement  f o r  t h e  age 

group.  The th ree -  f a c t o r - s u r r o g a t e  frequency s h i f t e d  

p o s i t i v e l y ,  however, s t a t i s t i c a l  s i g n i f i c a n c e  was n o t  

a t t a i n e d  and t h e  a g e - s p e c i f i c - r a t e  f o r  t h e  s u r r o g a t e  was 

n e g a t i v e .  For f a t a l  c r a s h  involvements ,  t h e n ,  i t  appears  

t h a t  t h e  i n c r e a s e  i n  a l c o h o l - r e l a t e d  c r a s h e s  was more a  

f u n c t i o n  of  t o t a l  c r a s h  involvement  f o r  the 18- t o  20-year- 

o l d  group and i n c r e a s e d  a lcohol- involvement  r e p o r t i n g ,  t h a n  

any th ing  e l s e ,  i n c l u d i n g  a measurable s h i f t  r e l a t e d  t o  t h e  

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

a t t e n t i o n  i n  S e c t i o n  3 . 2 .  * 

The c l e a r e s t  demonst ra t ions  of  a  s h i f t  i n  a l coho l -  

r e l a t e d  c r a s h e s  fo l lowing  the l e g a l  change a r e  i n  Oakland 

and Washtenaw Count ies  where r e p o r t e d  and s u r r o g a t e  mea- 

s u r e s  o f  a l c o h o l  involvement s h i f t e d  d r a m a t i c a l l y  w h i l e  non- 

a l c o h o l - r e l a t e d  c r a s h  involvements  f o r  t h e  21- t o  45-year- 

o l d  groups remained unchanged. 

Maine and Vermont. Table 3.2 p r e s e n t s  t h e  t 8  va lues  

f o r  t i m e - s e r i e s  ana lyses  of Maine and Vermont d a t a .  I n  

Maine r e p o r t e d  a l c o h o l  involvement  f o r  t h e  a f f e c t e d  18- t o  

19-year-old d r i v e r s  s h i f t e d  s i g n i f i c a n t l y  w h i l e  t h e  t h r e e -  

f a c t o r - s u r r o g a t e  frequency and a g e - s p e c i f i c  r a t e  f o r  t h i s  

group f a i l e d  t o  s h i f t  a t  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  l e v e l .  

No 20-  t o  44-year-old group measure s h i f t e d  a t  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  l e v e l  and t h e  t 8  va lues  f o r  t h e  

o l d e r  group were c o n s i s t e n t l y  s m a l l e r  t h a n  t h o s e  f o r  t h e  18- 

and 19-year-old d r i v e r s .  The s h o r t ,  seven-month pos t -  

i n t e r v e n t i o n  p e r i o d  i n  Maine cou ld  have a f f e c t e d  t h e  v a l u e  

o f  t 8  f o r  t h e  t h r e e - f a c t o r - s u r r o g a t e  frequency f o r  t h e  young 

d r i v e r s .  However, t h e  s m a l l  v a l u e  of t h e  18- t o  19-year-old 

t h r e e - f a c t o r - s u r r o g a t e  r a t e  s u g g e s t s  t h a t  t h e  frequency 

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

c r a s h  involvement .  





No t ime-se r i e s  measures s h i f t e d  a t  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  l e v e l  i n  Vermont fo l lowing  t h e  lower l e g a l  d r i n k i n g  

age.  18- t o  20-year-old a l c o h o l - r e l a t e d  c r a s h  involvements 

remained unchanged a s  d i d  t o t a l  c rash  involvements .  The 
A 

only  t 6  va lues  of  consequence were of t h e  21-  t o  45-year-old 

a l c o h o l - r e l a t e d  c r a s h  f requenc ies  which sugges ted  a s m a l l  

dec rease  i n  1972. Unlike Michigan and Maine, t h e r e  i s  l i t t l e  

b a s i s  f o r  s u s p e c t i n g  t h a t  f u r t h e r  ana lyses  might  demonst ra te  

an impact  of t h e  lower l e g a l  d r i n k i n g  age i n  Vermont. 

Pennsylvania and Texas. The r e s u l t s  of  t ime-se r i e s  

ana lyses  of t h e  21-year-old c o n t r o l  s t a t e s ,  Pennsylvania and 

Texas, a r e  p r e s e n t e d  i n  Table 3 . 3 .  No t 8  va lues  were com- 

puted f o r  r e p o r t e d  alcohol- involvement .  The l a c k  of 1971 

and 1972 d a t a  f o r  r e p o r t e d  alcohol- involvement  i n  Texas and 

p rev ious ly  i d e n t i f i e d  under - repor t ing  i n  Pennsylvania ,  pre-  

vented  t ime-se r i e s  a n a l y s e s .  

I n  b o t h  s t a t e s  t h e  18- t o  20-year-old t o t a l  c rash  i n -  

volvement remained r e l a t i v e l y  c o n s t a n t ,  however, t h e  t o t a l  

21- t o  45-year-old exper ience  s h i f t e d  p o s i t i v e l y ,  and 

s i g n i f i c a n t l y ,  i n  1972. Ne i the r  s t a t e  exper ienced a s h i f t  

i n  l e v e l  of  t h e  t h r e e - f a c t o r - s u r r o g a t e  f r e q u e n c i e s ,  however, 

i n  Pennsylvania both  a g e - s p e c i f i c  s u r r o g a t e  r a t e s  s h i f t e d  

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

i n  Texas i n  1972, a l though t h e  s h i f t s  were n o t  s t a t i s t i c a l l y  

s i g n i f i c a n t .  

The i n c r e a s e d  18- t o  20-year-old t h r e e - f a c t o r -  

s u r r o g a t e  r a t e  i n  Pennsylvania i s  u n r e l a t e d  t o  an ext raneous  

i n f l u e n c e ,  such a s  a l e g a l  change s p e c i f i c  t o  t h e  young age 

group, because a s h i f t  i n  t h e  same d i r e c t i o n  and of  com- 

p a r a b l e  magnitude and s i g n i f i c a n c e  occur red  f o r  t h e  21- t o  

45-year-old group a s  w e l l .  No alcohol- involvement  measure 

changed s i g n i f i c a n t l y  i n  Texas. There fo re ,  t h e r e  i s  no 

evidence  t h a t  t h e  a l c o h o l - r e l a t e d  c r a s h  exper ience  i n  

Pennsylvania o r  Texas p a r a l l e l e d  t h e  Michigan exper ience  i n  

1 9 7 2 .  

4 2  



TABLE 3 .3 .  TIME-SERIES ANALYSIS OF S H I F T  I N  LEVEL O F  CRASH-RELATED DEPENDENT 
VARIABLES, PENNSYLVANIA AND TEXAS 

V a r i a b l e  Name 

18-20  T o t a l  C r a s h  E x p e r i e n c e  - F r e q u e n c y  

21-45  T o t a l  C r a s h  E x p e r i e n c e  - F r e q u e n c y  

18-20  R e p o r t e d  H a d  B e e n  D r i n k i n g  - 
F r e q u e n c y  

21-45 R e p o r t e d  H a d  B e e n  D r i n k i n g  - 
F r e q u e n c y  

1 8 - 2 0  T h r e e  F a c t o r  Surrogate - Frequency 

21-45 T h r e e  Factor Surrogate - Frequency 

1 8 - 2 0  T h r e e  Factor Sur roga te  A g e  
S p e c i f i c  R a t e  

21-45  T h r e e  Factor Surrogate  A g e  
W 

S p e c i f i c  R a t e  

T o t a l  O v e r a l l  C r a s h  E x p e r i e n c e  - 
F r e q u e n c y  

T o t a l  O v e r a l l  R e p o r t e d  H a d  B e e n  
D r i n k i n g  - Frequency 

T o t a l  O v e r a l l  T h r e e  Factor Sur roga te  - 
F r e q u e n c y  

S t a t i s t i c :  A u t o r e g r e s s i v e  T i m e - S e r i e s  "t" s t a t i s t i c  (t8) B o x  a n  
O n e  t a i led  s i g n i f i c a n c e  tests of s h i f t  i n  level  a f t e r  t h e  l ega l  

l o w e r e d  i n  Michigan and V e r m o n t .  

P e n n s y l v a n i a  
S s a t e w i d e  
t 8  

. 0 4 7 8 1  

2 . 0 7 6 9  

------- 

------- 
1 . 4 0 4 4  

. 6 2 3 3 7  

1 . 9 9 9 4  

1 . 7 8 0 8  

2 . 4 3 1 9  

------ 

1 . 6 6 0 9  

T e x a s  1 n l = 3 6  n l = 4 8  
n 2 = 1 2  
p level  

n . s .  

p < . 0 1 9 2  

- - - - - - - 

------- 
n.s .  

n . s .  

p < . 0 2 3 3  

p < . 0 3 7 5  

p < , 0 0 7 5  

------- 

n.s .  

S t a t e w i d e  n 2 = 1 2  
p level  t 8  1 

2 . 2 0 3 1  

------ 

, 1 . 1 1 3 2 7  
I 

p < . 0 1 3 6  

------- 

n . s .  

1 T i a o ,  1 9 6 5 .  
k i n k i n g  age w a s  



New York and Lou i s iana .  Time-ser ies  a n a l y s i s  r e s u l t s  

f o r  t h e  two long-term 18-year-old d r i n k i n g  s t a t e s  a r e  pre-  

s e n t e d  i n  Table 3 .4 .  Lou i s i ana  appears  t o  have had t h e  b e s t  

pos t - i n t e r v e n t i o n  p e r i o d  (19 72 t o  J u l y ,  19 73) c r a s h  e x p e r i -  

ence  of  t h e  seven s t a t e s  i n  t h e  des ign .  Ten of  e l e v e n  

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

v a l u e s .  

I n  New York, only  t h e  21-  t o  45-year-old t h r e e - f a c t o r -  

s u r r o g a t e  a g e - s p e c i f i c  r a t e  s h i f t e d  s i g n i f i c a n t l y  i n  1972, 

A l l  18- t o  20-year-old measures a r e  remarkably s t a b l e  i n  

New York w i t h  v a l u e s  of  t 8  r ang ing  from -.306 t o  t .055.  

Most measures of  New York's c r a s h  exper ience  a r e  s t a b l e  

w i t h i n  t h e  l i m i t s  of s t a t i s t i c a l  conf idence .  

The long-term 18-year-old d r i n k i n g  s t a t e s ,  l i k e  t h e  two 

21-year-old c o n t r o l  s t a t e s ,  e x h i b i t e d  no evidence  o f  any 

sudden change i n  a l c o h o l - r e l a t e d  c r a s h  f r e q u e n c i e s  o r  r a t e s  

f o r  young d r i v e r s  t h a t  could  be  a t t r i b u t e d  t o  an e x t e r n a l  

i n f l u e n c e  t h a t  became e f f e c t i v e  i n  1972. 

The F u l l  Quasi-Experimental  Design. Table 3.5 sum- 

marizes t h e  t i m e - s e r i e s  a n s l y s e s  of  e l e v e n  a n a l y t i c  v a r i -  

a b l e s  f o r  a l l  e l e v e n  f i l e s .  I t  i s  a p p a r e n t  t h a t  t h e  1972 

Michigan a l c o h o l - r e l a t e d  c rash  exper ience  f o r  young d r i v e r s  

was worse than  f o r  any o t h e r  s t a t e  i n  t h e  des ign .  The two 

s t a t e w i d e  f i l e s  i n  Michigan a r e  marked by s i g n i f i c a n t  

p o s i t i v e  s h i f t s  f o r  t h e  t o t a l  18- t o  20-year-old f r e q u e n c i e s .  

None of  t h e  o t h e r  s i x  s t a t e s  exper ienced  such a change. 

Reported a l c o h o l  involvement  f o r  young d r i v e r s  i n  f i v e  

of seven exper imenta l  group f i l e s  showed h i g h l y  s i g n i f i c a n t ,  

p o s i t i v e  i n c r e a s e s  a f t e r  t h e  l e g a l  d r i n k i n g  ages were 
lowered. None of t h e  e l e v e n  j u r i s d i c t i o n s  exper ienced  a 

s i g n i f i c a n t  s h i f t  i n  r e p o r t e d  a l c o h o l  involvement  among t h e  

o l d e r  d r i v e r  comparison groups.  

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

i n  t h r e e  Michigan j u r i s d i c t i o n s  f o r  the young d r i v e r s  a f t e r  



TABLE 3.4, TIME-SERIES ANAEYSIS OF SHIFT I N  LEVEL OF CRASH-RELATED DEPENDENT 
VARIABLES, LOUISIANA AND NEW YORK 

S t a t i s t i c :  A u t o r e g r e s s i v e  Time-Series  "t" s t a t i s t i c  Box and T i a o ,  1965. 
One t a i l e d  s i g n i f i c a n c e  tests  o f  s h i f t  i n  l e v e l  a f t e r  t h e  l e g a l  d r i n k i n g  a g e  w a s  

lowered i n  Michigan and Vermont, 

n l=24 
n2=12 I ~ r e q u e n c y  

nl=36 } ~ a t e s  
n2=12 
p l e v e l  

n . s .  

n . s .  

n . s .  

n . s .  

n . s .  

n . s .  

n . s .  

p < .  0409 

n . s .  

n . s .  

n . s .  

V a r i a b l e  N a m e  

18-20 T o t a l  Crash Exper ience  - Frequency 

21-45 T o t a l  Crash Exper ience  - Frequency 

18-20 Reported Had Been Dr ink ing  - 
Frequency 

21-45 Reported Had Been Dr ink ing  - 
Frequency 

18-20 Three F a c t o r  S u r r o g a t e  - Frequency 

21-45 Three F a c t o r  S u r r o g a t e  - Frequency 

18-20 Three F a c t o r  S u r r o g a t e  Age 
S p e c i f i c  R a t e  

21-45 Three F a c t o r  S u r r o g a t e  Age 
S p e c i f i c  Rate  

T o t a l  O v e r a l l  Crash Exper ience  - 
Frequency 

T o t a l  O v e r a l l  Reported Had Been 
Drinking - Frequency 

T o t a l  O v e r a l l  Three  F a c t o r  S u r r o g a t e  - 
Frequency 

L o u i s i a n a  
Ssa tewide  
t 6  

- .31131 

-. 3861 

-1.2678 

-1.2527 

-1.2762 

-1 -5341 

- . I9558 

-.98393 

,63703 

- .21318 

-1.4566 

n l=12 
n2=19 
p l eve l  

n . s .  

n . s .  

n . s .  

n . s .  

n . s .  

n. s. 

n , s .  

n. s. 

n . s .  

n . s .  

n . s .  

New York 
Ssa tewide  
t 6  

-85158 

-. 30631 

-. 20152 

-05501 

- .119 57 

1.1225 

.05368 

1.7415 

-. 50045 

-. 44225 

1.0401 





t h e  lower  l e g a l  d r i n k i n g  age became e f f e c t i v e .  Analyses  of  

t h c  s u r ~ : o g a t e  f rcclucncics  i n  Vcrm0n.t s ug(jcs t t h a t  no c h a ~ ~ g c  

o c c u r r e d .  I n  Maine and f o r  F a t a l  c r a s h e s  i n  ~ i c h i g a n ,  t h e  

t 8  v a l u e s  a r e  p o s i t i v e  and approach ing  s i g n i f i c a n c e  a t  t h e  

.0 5 p r o b a b i l i t y  l e v e l .  Three-f  a c t o r - s u r r o g a t e  f requency  

measures  o f  21-  t o  45-year-old d r i v e r s  d i d  n o t  s h i f t  s i g n i -  

f i c a n t l y  i n  any o f  t h e  e l e v e n  a n a l y t i c  f i l e s .  

I n  Wayne County,  Michigan i t  w i l l  b e  r e c a l l e d  t h a t  o n l y  

1971 ,  1972 and s e v e n  months o f  1973  d a t a  were a v a i l a b l e  f o r  

a n a l y s i s .  F i g u r e  3 .1  shows t h e  f r equency  p l o t s  of  21- t o  

45-year-old and 18- t o  20-year-old t h r e e - f a c t o r - s u r r o g a t e  

d r i v e r  i nvo lvemen t s  i n  Wayne County f o r  t h e  time p e r i o d s  

a v a i l a b l e ,  I t  i s  c l e a r  t h a t  f o r  b o t h  young and o l d  d r i v e r s  

a  g e n e r a l  l i n e a r  i n c r e a s e  i n  c r a s h  involvement  was p r e s e n t .  

The l i n e a r ,  t r e n d ,  component i s  s t r o n g e r  i n  t h e  p l o t  o f  18- 

t o  20-year-old invo lvemen t s  t h a n  f o r  t h e  o l d e r  d r i v e r s .  The 

s t r o n g  l i n e a r  component i n  t h e  18- t o  20-year-old p l o t  i s  

p r e s e n t  i n  1972 and a b s e n t  d u r i n g  t h a t  y e a r  f o r  t h e  21- t o  

45-year -o ld  d r i v e r s .  I t  i s  p o s s i b l e  t o  s p e c u l a t e  a t  t h i s  

j u n c t u r e  t h a t  t h e  t i m e - s e r i e s  decompos i t i on ,  and s p e c i f i -  

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

m a r i l y  r e s p o n s i b l e  f o r  t h e  s m a l l  t 8  v a l u e  computed f o r  t h e  

18- to  20-year-old t h r e e - f a c t o r - s u r r o g a t e  f r equency .  There  

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

County time-series a n a l y s i s  r e s u l t s ,  o f  which none c a n  b e  

t e s t e d  a d e q u a t e l y .  I t  i s  p o s s i b l e  t h a t  i f  t h e  l i n e a r  1971  

i n c r e a s e  f o r  t h e  18- t o  20-year-olds  was i n  a n t i c i p a t i o n  

o f  t h e  fo r thcoming  lower  l e g a l  d r i n k i n g  a g e ,  t h e n ,  t h e  model 

imposed on  t h e  d a t a  i n  t h e  p r e s e n t  a n a l y s i s  h a s  produced  a  

t y p e  I1 i n t e r p r e t i v e  e r r o r ;  by r e j e c t i n g  a  h y p o t h e s i s  o f  

change r e l a t e d  t o  t h e  new law when one ,  i n d e e d ,  was p r e s e n t .  

On t h e  o t h e r  hand ,  i f  t h e  1971  i n c r e a s e  was - r e l a t e d  t o  un- 
known r e p o r t i n g  sys t em growth ,  o r  b e h a v i o r a l  f a c t o r s  t h a t  were 

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





c o n t r o l l e d  f o r  p l a u s i b l e  r i v a l  hypotheses .  The i n t e r p r e -  

t a t i o n  of  Wayne County w i l l  con t inue  i n  S e c t i o n  3 .3 .  

Agc-speci f ic  t h r e e - f a c t o r - s u r r o g a t e  r a t e s  f o r  t h e  

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

Michigan j u r i s d i c t i o n s .  The age-speci  f i c - r a t e s  , t h e  most 

c o n s e r v a t i v e  measures of alcohol- involvement  , d i d  n o t  

e x h i b i t  ev idence  of any change i n  t h e  o t h e r  four  exper i -  

mental  f i l e s  - i n c l u d i n g  Maine and Vermont. No a g e - s p e c i f i c  

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

Michigan, Maine, o r  Vermont. I n  no c o n t r o l  s t a t e  d i d  t h e  

18- t o  20-year-old a g e - s p e c i f i c  s u r r o g a t e  r a t e  i n c r e a s e  i n  

t h e  absence of an i n c r e a s e  among t h e  o l d e r  d r i v e r s .  Thus, 

when t h e  r a t e  f o r  young d r i v e r s  d i d  i n c r e a s e  i n  an exper i -  

mental  j u r i s d i c t i o n ,  t h e  i n c r e a s e  was u n l i k e l y  t o  be  r e l a t e d  

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

I n  two exper imenta l  f i l e s ,  Michigan F a t a l  and Maine, 

t h e  18- t o  20-year-old t h r e e - f a c t o r - s u r r o g a t e  f r equenc ies  

s h i f t e d  s i g n i f i c a n t l y  a t  t h e  .07 p r o b a b i l i t y  l e v e l .  I n  t h a t  

t h e  a g e - s p e c i f i c  r a t e s  a s s o c i a t e d  w i t h  t h e s e  f requenc ies  d i d  

n o t  s h i f t ,  i t  might be  concluded t h a t  t h e  frequency i n c r e a s e s  

can be exp la ined  as  a f u n c t i o n  of  t o t a l  a g e - s p e c i f i c  c rash  

i n c r e a s e s .  Two problems a r i s e  i n  t h i s  e x p l a n a t i o n ,  however, 

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

a r e  known t o  have a h i g h e r  p r o b a b i l i t y  of alcohol- involvement  

than  c r a s h e s  of o t h e r  l e v e l s  of  s e v e r i t y .  I f  t h e  th ree -  

f a c t o r - s u r r o g a t e  i s  a conse rva t ive  measure f o r  a l l  c r a s h e s ,  

i t  becomes more c o n s e r v a t i v e  f o r  f a t a l  c r a s h e s .  Secondly, 

i n  Maine t h e  s h o r t  p o s t - i n t e r v e n t i o n  p e r i o d  d i d  n o t  cover  a 

f u l l  annual  c y c l e  which p u t s  i n t o  q u e s t i o n  t h e  conclus ive-  

ness  of t h e  a p p a r e n t  d iscrepancy between r e p o r t e d  a lcoho l -  

involvement  and t h e  t h r e e - f a c t o r - s u r r o g a t e  f o r  young d r i v e r s .  



3 . 2  RELATIONSIIIPS OF t6̂  STATISTICS AND PERCENTAGE OF 
CHANGES BETWEEN EXPECTED FREQUENCIES AND SECOND- 
LEVEL RESIDUALS FOR AGE-SPECIFIC FREQUENCIES 

Table 3.6 displays the values of t 8 ,  the unexpected 

res idual  frequencies, and the percentage of difference 

between the actual  (observed) and the res idual  frequencies 

i n  the post-intervention period. The t ab le  r e f e r s  t o  s i x  

experimental group f i l e s  and s i x  frequency measures. The 

percentage values were computed according t o  the equation: 

X 1 0 0 ,  where: 

8 i s  the estimated second-level res idual  
pos t - intervent ion frequency not explained 
by l i n e a r  trend or seasonal cycles;  

f a  i s  the t o t a l  ac tua l  frequency i n  the 
post-intervention period; 

A 

% f i s  the percentage of f a  t h a t  i s  not 
more adequately explained by l i n e a r  
trend o r  seasonal cycles. 

I t  can be seen from the tab le  t h a t  there i s  no i n t u i t i v e  

re la t ionship  between the s i z e  of the percentage difference 
A 

i n  the post-intervention period and the value td. Herein 

l i e s  the difference between s t a t i s t i c a l  and s o c i a l  s igni -  

f icance.  

The 18- t o  20-year-old observations i n  four Michigan 

f i l e s  increased uniformly a f t e r  the lower lega l  drinking age 

became e f fec t ive .  That the s t a t i s t i c a l  t e s t  t 8  i s  con- 

serva t ive  i s  readi ly apparent when i t  i s  considered t h a t  i n  

the Michigan Fata l  f i l e ,  the 1 4 . 5 %  increase of 18- t o  20- 

year-old three-factor-surrogate crashes was not 

s t a t i s t i c a l l y  s i g n i f i c a n t  a t  the .05 leve l .  I f  1 9 ,  

unexpected, three-factor-surrogate f a t a l i t i e s  for  the 18- t o  

20-year-old dr ivers  i n  the Michigan Fata l  f i l e  ( represent ing 
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55% of the s t a t e ' s  crash experience) are  "s igni f icant"  

enough t o  merit s o c i a l  concern, then the four Michigan f i l e s  

represented i n  Table 3 . 6  a re  consis tent .  The lower l ega l  

drinking age appears to  have increased alcohol-related 

crashes for  18- t o  20-ycar-oltls i n  these Michigan data by 

about 1 8 8 ,  while unexpected t o t a l  18-  t o  20-year-old crashes 

increased by about 7 % .  I n  Oakland and Washtenaw Counties, 

where the grea tes t  evidence is  avai lable  supporting a la rge  

increase inalcohol-related crashes,  unexpected t o t a l  crashes 

f o r  the 18 -  t o  20-year-olds was lowest (about 2 % ) .  

In Maine 18- t o  19-year-old dr ivers  experienced an 

unexpected 1 6 . 4 2 %  increase i n  three-factor-surrogate crashes 

t h a t  did not reach the .05  leve l  of s t a t i s t i c a l  s igni f icance .  

Because the associated 4 4  crashes are  of a l l  leve ls  of crash 

sever i ty ,  from f a t a l  t o  property damage, i t  i s  l e s s  ce r t a in  

t h a t  these crashes represent s o c i a l  s ignif icance.  Also, a 

smaller proportion of these crashes were causally r e l a t ed  

t o  alcohol than was the case w i t h  the f a t a l  crashes pre- 

viously examined i n  Michigan. On the other  hand, the magni- 

tude of the percentage increase i n  Maine of the 18 -  t o  19 -  

year-old three-factor-surrogate frequency i s  within the range 

of observed, and s t a t i s t i c a l l y  s i g n i f i c a n t  s h i f t s  of a f fec ted  

young dr ivers  i n  four Michigan f i l e s .  I t  i s  possible t h a t  the 

s h o r t ,  seven month post-intervention period has acted on the 

conservative s ignif icance t e s t ing  methodologies i n  such a 

way as t o  produce a type 11 i n t e rp re t ive  e r r o r .  I t  i s  unlikely 

t h a t ,  even with great ly  increased police report ing a c t i v i t y ,  

a 2 9 . 1 4 %  increase i n  reported alcohol-involved crashes would 

take place without a proportionate,  r e a l ,  increase i n  the 

frequency of three- factor-surrogate crashes. 

Unlike the Michigan f i l e s  displayed i n    able 3.6 and i n  

Maine, Vermont data  o f fe r  no evidence of a s t a t i s t i c a l l y  o r  

soc ia l ly  s i g n i f i c a n t  increase i n  18 -  t o  20-year-old alcohol- 

r e l a t ed  crashes. 



In a l l  cases i n  Michigan and Maine, a s  shown i n  Table 

3 . 6 ,  21- t o  45-year-old alcohol-related crash frequencies 

remained s t a b l e .  The absence of concomitant increases  i n  

these measures supports a causal r e l a t ionsh ip  between the 

l e g a l  changes t h a t  a f fec ted  the young d r ive r s  and increased 

youth crash involvement. The absence of t ime-series 

s t a t i s t i c a l  support  of increases  i n  youth alcohol-related 

crash frequencies i n  Vermont and Wayne County, Michigan 

remain t o  be fu r the r  examined. 



3.3 AGE-SPECIFIC TI-IREE-FACTOR-SURROGATE FREQUENCY DISTRI- 
BUTIONS OF YOUNG DRIVER INVOLVEMENTS AND THE LOWER 
LEGAL D R I N K I N G  AGE 

The p r e s e n t  d i s c u s s i o n  d e p a r t s  from t h e  primary time- 

s e r i e s  a n a l y t i c  focus of t h e  r e s e a r c h  t o  address  a  d i f f e r e n t  

h y p o t h e s i s .  Among a f f e c t e d  p o p u l a t i o n s ,  d i d  t h e  lower l e g a l  

d r i n k i n g  age cause a  change i n  t h e  a g e - s p e c i f i c  frequency 

d i s t r i b u t i o n s  of  a l c o h o l - r e l a t e d  c rashes  among young d r i v e r s ?  

To address  t h e  hypo thes i s  t h a t  t h e  l e g a l  change i s  accom- 

panied by a d i s t r i b u t i o n  change, age-speci f  i c  frgquency d i s -  

t r i b u t i o n s  of t h r e e - f a c t o r - s u r r o g a t e  c rashes  were p l o t t e d  by 

age f o r  18- t o  23-year-old d r i v e r s .  40 Average, a g e - s p e c i f i c  

f r equenc ies  were p l o t t e d  f o r  mean time pe r iods  b e f o r e  and 

a f t e r  t h e  lower l e g a l  d r i n k i n g  ages became e f f e c t i v e  i n  

exper imenta l  j u r i s d i c t i o n s ,  and according t o  the Michigan 

and Vermont impact  p o i n t s  i n  t h e  c o n t r o l  s t a t e s .  

A f r e q u e n t l y  r e p o r t e d  bimodal d i s t r i b u t i o n  of a l coho l -  

r e l a t e d  c rashes  among young Michigan d r i v e r s  i s  c l e a r l y  seen  

i n  "before"  d i s t r i b u t i o n s  of t h e  t h r e e - f a c t o r - s u r r o g a t e  i n  

Figures  3.2 t o  3.5. 41 These f o u r  Michigan j u r i s d i c t i o n s  

demonstrate  s t r i k i n g  cons i s t ency  i n  t h e  a g e - s p e c i f i c  

4 0 ~ e s i d e  t h e  d e s i r e  f o r  parsimony, t h e  18- t o  23-year-old 
age range was s e l e c t e d  t o  provide  a  ba lanced 6-year age 
range of "young" d r i v e r s ,  g iven t h a t  t h e  18- t o  20-year- 
o l d  group has  been focus of t h e  t i m e - s e r i e s  a n a l y s e s ,  and 
i s  t h e  most o f t e n  a f f e c t e d  by t h e  lower l e g a l  d r i n k i n g  
age. Peak f requenc ies  f o r  t h e  th ree -  f  a c t o r - s u r r o g a t e  were 
found w i t h i n  t h e  18- t o  23-year-old age range i n  - a l l  
f i l e s  . 

4 1 ~ .  OIDay. "Drinking Involvement and Age of  Young. Dr ive r s  
i n  F a t a l  Accidents .  " H I T  LAB Repor ts ,  October 19 7 0 ,  
pp.13-14. 

D.C.  P e l z ,  T.L.  McDole and S .H. Schuman. "Drinking- 
Dr iv ing ~ e h a v i o r  of Young Men i n  R e l a t i o n  t o  Accidents ."  
Paper prepared  f o r  American Psychologica l  Assoc ia t ion  
Annual Meeting, New Or leans ,  Lou i s i ana ,  September 1974. 
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FIGURE 3 . 2 .  MICHIGAN STATEWIDE ( 1 5 %  SAMPLE) THREE-FACTOR-SURROGATE FREQUENCY 
D I S T R I B U T I O N S  BY AGE AND P E R I O D  B E F O R E  AND AFTER LOWER L E G A L  
D R I N K I N G  AGE 

* [ (1972 F r e q u e n c i e s )  + ( J a n u a r y - J u l y  , 19 73  F r e q u e n c i e s )  l /l. 583 y e a r s  f o r  e a c h  age 
s t r a t u m .  
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F I G U R E  3 - 3 .  OAKLAND COUNTY THREE-FACTOR-SURROGATE FREQUENCY D I S T R I B U T I O N S  BY 
AGE AND P E R I O D  B E F O R E  AND A F T E R  LOWER LEGAL D R I N K I N G  AGE 



AGE OF DRIVER 

F I G U R E  3 - 4 -  WASHTENAW COUNTY THREE-FACTOR-SURROGATE FREQUENCY DISTRIBUTIONS BY 
AGE AND PERIOD BEFORE AND AFTER LOWER LEGAL DRINKING AGE 



- 
X of 1 9 7 2  and 
n o r m a l i  zed 1 9  7  3 
data ( J a n u a r y  - 
J u l y ,  1 9 7 3 )  
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AGE O F  D R I V E R  

F I G U R E  3 . 5 -  WAYNE COUNTY, MICHIGAN ( 1 5 %  SAMPLE,  EXCLUDING D E T R O I T )  THREE- 
FACTOR-SURROGATE FREQUENCY D I S T R I B U T I O N S  BY AGE AND P E R I O D  BEFORE 
AND A F T E R  LOWER LEGAL D R I N K I N G  AGE 



frequency d i s t r i b u t i o n s  when t h e  l e g a l  d r i n k i n g  age i n  

Michigan was 21-years-old. I n  t h e  same four  j u r i s d i c t i o n s ,  

t h e  a g e - s p e c i f i c  frequency d i s t r i b u t i o n s  became skewed w i t h  

maximum c r a s h  involvements  among t h e  18-year-old o r  t h e  19- 

yea r -o ld  d r i v e r s ,  a f t e r  t h e  l e g a l  d r i n k i n g  age was lowered 

t o  18.  OIDay (1970) p r e d i c t e d  t h a t  t h e  bimodal d i s t r i b u t i o n ,  

t h a t  had a long  h i s t o r y  i n  Michigan, would change under a 

lower l e g a l  d r i n k i n g  age;  it appears  t h a t  h i s  p r e d i c t i o n  has  

been suppor ted .  

I n  Maine, F igure  3 . 6 ,  t h e  t h r e e - f a c t o r - s u r r o g a t e  d i s -  

t r i b u t i o n  b e f o r e  t h e  18-year-old l e g a l  d r i n k i n g  age i s  much 

l i k e  t h e  d i s t r i b u t i o n s  found i n  Michigan. The g e n e r a l  b i -  

modal shape of t h e  d i s t r i b u t i o n  changed a f t e r  t h e  e f f e c t i v e  

d a t e  of the lower l e g a l  d r i n k i n g  age i n  e x a c t l y  t h e  same way 

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

t h e  d i s t r i b u t i o n  became s h a r p l y  skewed w i t h  peak involve-  

ment a t  age 18. 

Unlike Michigan and Maine d i s t r i b u t i o n s ,  Vermont d a t a  

a f t e r  t h e  lower l e g a l  d r i n k i n g  age remained unchanged. The 

importance of  the Vermont d i s t r i b u t i o n  i s  t h e  f a c t  t h a t  t h e  

shape  of  t h e  d i s t r i b u t i o n  i s  skewed w i t h  peak involvement  

a t  age 18  - both  b e f o r e  and a f t e r  t h e  lower l e g a l  d r i n k i n g  

age (F igure  3 . 7 ) .  This  i s  t h e  a g e - s p e c i f i c  frequency d i s -  

t r i b u t i o n  p a t t e r n  found i n  Michigan and i n  Maine a f t e r  t h e  

l e g a l  d r i n k i n g  ages were lowered. 

These d i s t r i b u t i o n s  of c r a s h  involvements  i n  s t a t e s  

t h a t  lowered t h e  l e g a l  d r i n k i n g  age s u p p o r t  t h e  hypo thes i s  

t h a t  t h e  l e g a l  change had a  uniform e f f e c t  on youth c r a s h  

involvements  i n  Michigan, d e s p i t e  t h e  l ack  of  a  s t a t i s  ti- 

c a l l y  s i g n i f i c a n t  s h i f t  i n  t h e  time-series 

Wayne County exper ience .  I n  a d d i t i o n ,  t h e  

a n a l y s i s  o f  t h e  

s p e c u l a t i o n  of  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  s h i f t  i n  Maine, g iven a  l o n g e r  

p o s t - i n t e r v e n t i o n  p e r i o d ,  i s  suppor ted  by t h e  frequency d i s -  

t r i b u t i o n  changes t h a t  p a r a l l e l e d  t h e  changes i n  Michigan 

j u r i s d i c t i o n s .  
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X J u n e - D e c e m b e r  
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F I G U R E  3.6. M A I N E  THREE-FACTOR-SURROGATE FREQUENCY D I S T R I B U T I O N S  BY AGE AND 
PERIOD BEFORE AND AFTER LOWER LEGAL DRINKING AGE* 

* J u n e - D e c e m b e r  u s e d  i n  order t o  avoid confounding related t o  
Seasonal  E f f e c t s .  





The examina t ions  of  f requency  d i s t r i b u t i o n s  a f t e r  t h e  

l e g a l  impacts  i n  Michigan and Maine p r o v i d e  an e x p l a n a t i o n  o f  

why no s t a t i s t i c a l l y ,  o r  s o c i a l l y ,  s i g n i f i c a n t  c r a s h  i n c r e a s e  

was found i n  Vermont. I t  appea r s  t h a t  t h e  a g e - s p e c i f i c  

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

l i k e  Michigan and Maine a f t e r  t h e  18-year-old d r i n k i n g  ages  

became e f f e c t i v e  i n  LGlose s t a t e s .  I n  Vermont t h e  18-year- 

o l d  d r i v e r s  dominated t h e  skewed age - spec i f  i c  f requency  

d i s t r i b u t i o n  b e f o r e  t h e  l e g a l  change,  which p rede te rmined  

t h e  d i s t r i b u t i o n  p a t t e r n  e x p e c t e d  on t h e  b a s i s  o f  t h e  

Michigan and Maine e x p e r i e n c e s .  How do t h e s e  d i s t r i b u t i o n s  

compare w i t h  t h e  long-term 18-year-old and 21-year-old 

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

F igu res  3.8 and 3.9 p r e s e n t  t h e  a g e - s p e c i f i c  f requency  

d i s t r i b u t i o n s  o f  t h r e e - f a c t o r - s u r r o g a t e  measures i n  

Pennsy lvan ia  and Texas.  I n  Pennsy lvan ia  t h e  d i s t r i b u t i o n s  

a r e  bimodal  b e f o r e  and a f t e r  1972. The d i s t r i b u t i o n s  c l o s e l y  

resemble  t h e  Michigan j u r i s d i c t i o n s  and Maine when t h o s e  

s t a t e s  had 21-year-old l e g a l  d r i n k i n g  a g e s .  I n  Texas ,  t h e  

1972 d i s t r i b u t i o n  i s  b imodal ,  l i k e  Pennsy lvan ia ,  Michigan,  

and Maine under  a 21-year-old age  o f  m a j o r i t y ;  however,  t h e  

mean 1969-1971 d i s t r i b u t i o n  i s  skewed and s i m i l a r  t o  

Washtenaw County,  Michigan a f t e r  the lower l e g a l  d r i n k i n g  

age became e f f e c t i v e .  A fou r -yea r  ave rage  would b e  unimodal 

w i t h  a 19-year-old peak f r equency .  

The a g e - s p e c i f i c  t h r e e - f a c t o r - s u r r o g a t e  f requency  d i s -  

t r i b u t i o n s  i n  New York and L o u i s i a n a ,  long- term 18-year-old 

d r i n k i n g s  s t a t e s ,  a r e  p r e s e n t e d  i n  F i g u r e s  3.10, 3.11, and 

3.12. From 3.10 i t  i s  c l e a r  t h a t  t h e  18- t o  20-year-old 

d r i v e r s  i n  New York s t a t e  dominate  t h e  d i s t r i b u t i o n s  i n  b o t h  

t i m e  p e r i o d s  and t h e  d i s t r i b u t i o n s  a r e  skewed w i t h  peak 

involvement  f r e q u e n c i e s  a t  age 1 8 .  

I n  L o u i s i a n a ,  1971 and 1972 d a t a  were comple te ,  w h i l e  

o n l y  t h e  f i r s t  s even  months o f  1 9 7 3  were a v a i l a b l e .  A s  can  



AGE O F  D R I V E R  

FIGURE: 3.8.  P E N N S Y L V A N I A  ( 5 % S A M P L E )  THREE-FACTOR-SURROGATE FREQUENCY 
D I S T R I B U T I O N S  BY AGE AND P E R I O D  B E F O R E  AND A F T E R  LOWER L E G A L  
D R I N K I N G  AGE CHANGED I N  M I C H I G A N  AND VERMONT (1972) 





AGE O F  D R I V E R  

F I G U R E  3-10. NEW YORK S T A T E  ( 5 %  S A M P L E )  THREE-FACTOR-SURROGATE A G E - S P E C I F I C  
FREQUENCY D I S T R I B U T I O N S  BY AGE O F  D R I V E R  AND P E R I O D  B E F O R E  AND 
A F T E R  L E G A L  D R I N K I N G  AGE CHANGES I N  M I C H I G A N  AND VERMONT 
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b e  s e e n  i n  ~ i g u r e  3.11 the mean a g e - s p e c i f i c  f r e q u e n c i e s  f o r  

1971 and 1972 demons t r a t e  a s h a r p l y  skewed d i s t r i b u t i o n  w i t h  

peak involvements  a t  age 19 .  I n  o r d e r  t o  u t i l i z e  a l l  a v a i l -  

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

J anua ry  t o  J u l y  mean f r e q u e n c i e s  were computed f o r  1971 and 

1973 ( F i g u r e  3 . 1 1 ) .  S i m i l a r l y ,  mean f r e q u e n c i e s  a r e  shown 

i n  t h e  f i g u r e  f o r  August t o  December, 1971 and 1972. The 

Janua ry  t o  J u l y  d i s t r i b u t i o n  i s  unimodal and 18- t o  20-year- 

o l d  involvements  a r e  dominant.  An unexpec ted  i n c r e a s e  i n  

22-year-old involvements  i s  s e e n  i n  t h e  August t o  December 

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

t o  a bimodal  d i s t r i b u t i o n ,  o r  an a t y p i c a l  s i t u a t i o n  f o r  a 

long- te rm 18-year -o ld  d r i n k i n g  age  s t a t e  . The d i s t r i b u t i o n s  

i n  F i g u r e  3.12 demons t r a t e  t h a t  t h e  unexpec ted  22-year-old 

f requency  i n  F i g u r e  3.11 i s  a t t r i b u t a b l e  t o  August t o  

December, 1972; t h i s  i s  i n t e r p r e t e d  t o  b e  an  a t y p i c a l  

s i t u a t i o n .  The L o u i s i a n a  a g e - s p e c i f i c  f r equency  d i s t r i -  

b u t i o n s ,  a r e  c o n s i d e r e d  t o  b e  skewed w i t h  peak involvements  

among 18- t o  20-year-old d r i v e r s ,  a s  e x p e c t e d  f o r  a s t a t e  

w i t h  an 18-year -o ld  l e g a l  d r i n k i n g  age .  

A comparison o f  t h e  d i s t r i b u t i o n s  o f  t h e  t h r e e  q u a s i -  

e x p e r i m e n t a l  groups s u g g e s t s  t h a t  t h e  two long- te rm 18-year-  

o l d  s t a t e s  (New York and L o u i s i a n a )  ; Michigan and Maine 

a f t e r  t h e  lower ing  o f  t h e  l e g a l  d r i n k i n g  a g e s ;  and Vermont 

b e f o r e  and a f t e r  1972,  a r e  a l l  c h a r a c t e r i z e d  by skewed f r e -  - 
quency d i s t r i b u t i o n s  w i t h  peak c r a s h  involvements  w i t h i n  t h e  

18- t o  20-year-old group.  Michigan and Maine, b e f o r e  t h e  

lower l e g a l  d r i n k i n g  ages  became e f f e c t i v e  , and P e n n s y l v a n i a ,  

a long- te rm 21-year-old s t a t e  , a r e  c h a r a c t e r i z e d  by b imodal  

d i s t r i b u t i o n s  with no c l e a r  dominance o f  t h e  18- t o  20-year- 

o l d  group.  

Vermont s h a r e s  a common b o r d e r  w i t h  New York s t a t e  and 

t h e  p o p u l a t i o n  c o n c e n t r a t i o n  i s  c l o s e  t o  New York. I t  i s  

p o s s i b l e  t o  s p e c u l a t e  t h a t  Vermont was c h a r a c t e r i z e d  by 



age - spec i  f i c  f requency  d i s t r i b u t i o n s  common t o  an 18-year- 

o l d  s t a t e  b e f o r e  t h e  l e g a l  change because  of  a  d i f f u s i o n  of  

d r i n k i n g  norms and p r a c t i c e s  from New York, perhaps  i n  

a n t i c i p a t i o n  o f  t h e  new law. Time-ser ies  d a t a  o f  l o n g e r  

d u r a t i o n  would b e  n e c e s s a r y  t o  s u b s t a n t i a t e  a  long- te rm f r e -  

quency d i s t r i b u t i o n  s i m i l a r i t y  between New York and Vermont. 

Texas i s  more l i k e  ~ o u i s i a n a  t h a n  t h e  e x p e r i m e n t a l  j u r -  

i s d i c t i o n s  b e f o r e  t h e  change i n  l e g a l  d r i n k i n g  a g e s ,  r ega rd -  

i n g  the a g e - s p e c i f i c  f requency  d i s t r i b u t i o n s .  The specu-  

l a t i o n  o f  a  d i f f u s i o n  of  d r i n k i n g  norms and p r a c t i c e s  from 

L o u i s i a n a  t o  Texas i s  n o t  t e n a b l e  because  of  t h e  t o t a l  s i z e  

and p o p u l a t i o n  d i s p e r s i o n  i n  Texas.  I t  i s  v a l i d ,  however,  

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

p r a c t i c e s  i n  Texas ,  f o r  wha teve r  r e a s o n s ,  a r e  more l i k e  long-  

t e rm 18-year -o ld  s t a t e s  t h a n  Michigan,  Maine, o r  Pennsy lvan ia  

w i t h  21-year-old l e g a l  d r i n k i n g  ages .  The mean d i s t r i b u t i o n s  

o f  L o u i s i a n a  (1971-1972) and Texas (1969-1971) a r e  v i r t u a l l y  

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

d e t e r m i n a n t s .  

The compara t ive  a n a l y s i s  of  a g e - s p e c i f i c  f requency  d i s -  

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

means o f  p r e d i c t i n g  t h e  outcome o f  l ower ing  t h e  l e g a l  d r i n k -  

i n g  age .  The Pennsy lvan ia  d i s t r i b u t i o n s  c l o s e l y  resemble 

d i s t r i b u t i o n s  i n  Michigan and Maine b e f o r e  t h e  lower  l e g a l  

d r i n k i n g  ages  became e f f e c t i v e .  I t  i s  p r e d i c t e d  t h a t ,  i f  t h e  

l e g a l  d r i n k i n g  age i n  Pennsy lvan ia  were t o  be  lowered ,  t h e n  

t h e  consequence would be  a  change i n  t h e  a g e - s p e c i f i c  £ r e -  

quency d i s t r i b u t i o n  of  a l c o h o l - r e l a t e d  c r a s h  involvements  

s i m i l a r  t o  t h e  changes i n  Maine and Michigan.  I t  i s  l i k e l y  

t h a t  t h e  magni tude o f  t h e  f requency  i n c r e a s e s  i n  

Pennsy lvan ia  would p a r a l l e l  t h e  Michigan e x p e r i e n c e ,  on t h e  

b a s i s  o f  t h e  socio-economic and demographic s i m i l a r i t i e s  o f  

the t w o  s ta tes .  Based on t h e  p r e - e x i s t i n g  s i m i l a r i t i e s  o f  



t h e  frequency d i s t r i b u t i o n s  i n  Texas t o  j u r i s d i c t i o n s  wi th  

18-year-old l e g a l  d r i n k i n g  ages ,  a l e g a l  impact  of  t h e  

magnitude o r  c h a r a c t e r  i d e n t i f i e d  i n  Michigan and Maine 

would n o t  be  expected .  This  p r e d i c t i o n  can be  t e s t e d  

because t h e  lower l e g a l  d r i n k i n g  age became 

e f f e c t i v e  i n  Texas i n  August, 1 9 7 3 .  J u s t  a s  Vermont 

exper ienced no change under a lower l e g a l  d r i n k i n g  age ,  

Texas i s  n o t  expected  t o  exper ience  sudden changes i n  t h e  

frequency o r  r e l a t i v e  d i s t r i b u t i o n  of 18- t o  20-year-old 

a l c o h o l - r e l a t e d  c r a s h  involvements .  



4 .0  DISCUSSION AND CONCLUSIONS 

4 . 1  THE MEANING OF LEGAL IMPACTS OF LOWER LEGAL D R I N K I N G  
AGES ON YOUTH CRASII INVOLVEMENT 

Throughout t h i s  r e p o r t  t h e  lower l e g a l  d r i n k i n g  ages i n  

Michigan, Maine and Vermont have been concep tua l i zed  i n  

terms of an exper imenta l  t r e a t m e n t  i n  a quas i -exper imenta l  

des ign .  The meaning of  t h i s  p a r t i c u l a r  l e g a l  change needs 

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

can be adequa te ly  a p p r e c i a t e d .  

How much change i n  t h e  d r i n k i n g ,  d r i v i n g - a f t e r -  

d r i n k i n g ,  o r  a l c o h o l - r e l a t e d  c r a s h  exper iences  o f  young 

people  could  reasonably  be expected  a s  a consequence of a 

lower l e g a l  d r i n k i n g  age? I f  few young people  a c q u i r e d ,  

and consumed a l c o h o l i c  beverages ,  by any means, b e f o r e  they  

reach t h e  l e g a l  d r i n k i n g  age ,  and i f  monthly b i r t h  r a t e s  

were approximately e q u a l ,  then  about  seven t imes t h e  normal 

number of people e n t e r e d  t h e  a l c o h o l i c  beverage  consuming 

popu la t ion  i n  Michigan and Vermont i n  1972. 4 2  I f  t h i s  was 

t r u e ,  i t  might be  expected  t h a t  b e h a v i o r a l  consequences,  

i n c l u d i n g  a l c o h o l - r e l a t e d - c r a s h e s ,  would i n c r e a s e  many-fold 

f o r  t h e  a f f e c t e d  p o p u l a t i o n  c o n c u r r e n t l y  wi th  t h e  consuming 

popu la t ion  i n c r e a s e .  

i12The seven-fold  inc rementa l  i n c r e a s e  was determined by t h e  
fo l lowing  deduc t ions .  On t h e  b a s i s  of  mean annual  t ime 
i n t e r v a l s ,  s i x  months of  new 21-year-olds normally e n t e r  
t h e  l e g a l l y  e n f r a n c h i s e d  d r i n k i n g  p o p u l a t i o n  i n  a normal 
y e a r  f o r  a 21-year-old s t a t e .  I n  Michigan and Vermont, 
t h i s  was t h e  c a s e  u n t i l  1972. I n  1972, however, 12 months 
of 21-year-old, 12 months of 20-year-olds,  1 2  months of  19- 
year-o lds  and 6 months of  18-year-olds t e c h n i c a l l y  e n t e r e d  
t h e  e n f r a n c h i s e d  d r i n k i n g  p o p u l a t i o n .  This  r e p r e s e n t s  an 
impred ia te  increment  of about  seven t imes  t h e  normal num- 
b e r  of  persons  newly e n f r a n c h i s e d  t o  purchase  and consume 
a l c o h o l i c  beverages .  



I t  i s  n o t  t r u e ,  however, t h a t  few young peop le  d r i n k ,  

o r  t h a t  few young peop le  d r i n k  and d r i v e ,  b e f o r e  t h e y  r each  

t h e  l e g a l  age o f  m a j o r i t y .  The f a c t s  t h a t  many, i ndeed  most ,  

18- t o  20-year-olds d r i n k  o c c a s i o n a l l y ,  and many f r e q u e n t l y  

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

e f f e c t  o f  t h e  lower l e g a l  d r i n k i n g  age by d e d u c t i v e  means. 

I n  t h a t  t h e  p r o p o r t i o n  o f  t h e  t o t a l  8- t o  20-year-old d r i n k -  

i n g  and d r i v i n g  p o p u l a t i o n  t h a t  would normally  become c r a s h -  

i n v o l v e d  a s  a r e s u l t  of  d r i n k i n g  was unknown i n  any of  t h e  

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

t h e  e f f e c t  o f  t h e  lower  l e g a l  d r i n k i n g  age were n o t  p o s s i b l e .  

T h e r e f o r e ,  i t  was n e c e s s a r y  t o  conduct  a r e t r o s p e c t i v e  

i n v e s t i g a t i o n  such a s  t h e  p r e s e n t  s t u d y  t o  s e e k  a meaningfu l  

answer t o  t h e  q u e s t i o n  o f  a l e g a l  impac t .  

I t  h a s  been demons t ra ted  i n  t h e  p r e s e n t  r e s e a r c h  t h a t  

i n  Michigan j u r i s d i c t i o n s  and i n  Maine the f requency  of  

a l c o h o l - r e l a t e d  c r a s h e s  and t h e  age-spec i  f i c  f requency  d i s -  

t r i b u t i o n s  were a l t e r e d  a f t e r  t h e  l e g a l  change. On t h e  

b a s i s  of no concomi tan t  changes i n  long-term 18-year-old o r  

long-term 21-year-old c o n t r o l  s t a t e s  i n  t h e  d e s i g n ,  t h e  

changes i n  Michigan and Maine were a t t r i b u t a b l e  t o  t h e  lower  

l e g a l  d r i n k i n g  age .  

No impact  was i d e n t i f i e d  i n  Vermont, however,  which h a s  

been e x p l a i n e d  i n  r e l a t i o n  t o  t h e  c o n d i t i o n s  e x i s t i n g  i n  

Vermont b e f o r e  t h e  l e g a l  change. I t  h a s  been  s u g g e s t e d  t h a t  

f o r  one r ea son  o r  a n o t h e r  Vermont 18- t o  20-year-olds were 

i n v o l v e d  i n  a l c o h o l - r e l a t e d  c r a s h e s  i n  much t h e  same ways 

as t h o s e  i n  New York o r  o t h e r  s t a t e s  w i t h  18-year-old l e g a l  

d r i n k i n g  a g e s .  One e x p l a n a t i o n  might  b e  t h a t  t h e  21-year- 

o l d  l e g a l  d r i n k i n g  age i n  Michigan and t h e  20-year-old l e g a l  

d r i n k i n g  age i n  Maine were more e f f e c t i v e  i n  de t e rmin ing  

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

t h e  l e g a l  d r i n k i n g  age was i n  Vermont. This  s u g g e s t s  t h a t  

among some p o p u l a t i o n s  t h e  l e g a l  d r i n k i n g  age and t h e  



enforcement  of t h e  laws a r e  more e f f e c t i v e  t h a n  among o t h e r  

p o p u l a t i o n s .  

S t i l l  unknown, however,  a r e  s e v e r a l  c r i t i c a l  i n t e r v e n -  

i n g  v a r i a b l e s .  I t  remains  unknown i f  a g e - s p e c i f i c  consumption 

changed,  i f  t h e  p l a c e s  i n  which d r i n k i n g  o c c u r s  changed 

r a t h e r  t h a n  t h e  q u a n t i t i e s  consumed, o r  how much more a f t e r -  

d r i n k i n g  d r i v i n g  exposure  r e s u l t e d  from t h e  lower  l e g a l  

d r i n k i n g  ages .  I t  i s ,  i n  s h o r t ,  p o s s i b l e  now t o  s ay  w i t h  

c o n f i d e n c e  what  happened r e g a r d i n g  a l c o h o l - r e l a t e d  c r a s h  

e x p e r i e n c e s  i n  Michigan, Maine, and Vermont,  b u t  t h e  v a r i a b l e s  

l i n k i n g  t h e  l e g a l  c o n d i t i o n  t o  c r a s h  involvement  remain i n  

doub t . 
A t  t h e  same time a s  t h e  l e g a l  d r i n k i n g  ages  were b e i n g  

changed i n  Michigan and Vermont, Alcohol  S a f e t y  Act ion  Pro- 

grams (ASAPs) were a c t i v e  i n  Washtenaw County, Michigan 

and th roughou t  Vermont. Survey r e s e a r c h  f i n d i n g s  b e f o r e  and 

a f t e r  t h e  lower  l e g a l  d r i n k i n g  ages  were changed p rov ided  

some ev idence  t h a t  t h e r e  was l i t t l e  change i n  d r i n k i n g /  

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

t a k i n g  p l a c e  i n  Washtenaw County,  Michigan. 

I n  Vermont, 1971 r o a d s i d e  su rvey  f i n d i n g s  showed t h a t  

51% of  t h e  young males i n  t h e  sample were "h igh  r i s k  d r i v e r s "  

based  on r e p o r t e d  d r i n k i n g  p a t t e r n s  and measured b lood  

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

A h i g h  p r o p o r t i o n  o f  t h e  young men was under  20-years- 

o l d .  The a u t h o r s  of  t h e  1971  s u r v e y  no ted  t h a t ,  "These d a t a  

conce rn ing  t h e  TAM ( t eenaged  males )  a r e  even  more s t r i k i n g  

when one r e a l i z e s  t h a t ,  a t  t h e  time of  t h i s  b a s e l i n e  s u r v e y ,  

t h e  l e g a l  age f o r  consumption o f  a l c o h o l  beve rages  i n  

Vermont was 21  y e a r s .  Th i s  must s t a n d  a s  a c l a s s i c  example,  

t h e r e f o r e  o f  a law t h a t  was n o t  e f f e c t i v e .  " 4 3  A second 

4 3 ~ a l l e r ,  J . A . ,  Worden, J . K . ,  and M a r a n v i l l e ,  I .W. B a s e l i n e  
Data  f o r  P u b l i c   ducati ion About Alcohol  and Highway S a f e t y  
i n  Vermont. CRASH Repor t  1-1, February  1972,  Waterbury,  - 
Vermont, pp. 30- 31. 



su rvey  i n  1972 found t h a t  55% of t h e  young males was h i g h  - 

r i s k  d r i v e r s .  4 4  The d i f f e r e n c e  between 51% and 55% i n  t h e  

two s u r v e y s  i s  n o t  l i k e l y  t o  b e  s i g n i f i c a n t  i f  normal mea- 

surement  e r r o r  and o t h e r  r i v a l  hypo theses  a r e  t a k e n  i n t o  

c o n s i d e r a t i o n .  These su rvey  f i n d i n g s  would l e a d  one t o  

e x p e c t  l i t t l e  impac t  o f  a  lower  l e g a l  d r i n k i n g  age - a  

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

I n  Washtenaw County,  Michigan,  on t h e  o t h e r  hand ,  two 

ASAP s u r v e y s  of  h i g h  s c h o o l  s t u d e n t s  i n  1971 and 1973;  two 

g e n e r a l  p u b l i c  s u r v e y s  i n  1971 and 1973;  and t h r e e  (1971 ,  

19 72, and 19 73) r e p l i c a t e d  b lood  a l c o h o l  c o n c e n t r a t i o n  road-  

s i d e  s u r v e y s  i n d i c a t e  t h a t  b o t h  d r i n k i n g  and d r i n k i n g / d r i v -  

i n g  p a t t e r n s  underwent s i g n i f i c a n t  change d u r i n g  t h e  time 

t h a t  t h e  l e g a l  d r i n k i n g  age was lowered.  

The f i r s t  h i g h  s c h o o l  su rvey  was conducted  i n  t h e  F a l l  

and Winter  o f  1970-71 and t h e  second  d u r i n g  t h e  1972-73 

s c h o o l  y e a r .  The a u t h o r s  r e p o r t  t h a t :  

" I n  comparing t h e  r e s u l t s  of  t h e  two s u r v e y s  
t h e  most obvious  f i n d i n g s  i s  the widesp read  and 
i n c r e a s i n g  u s e  o f  a l c o h o l i c  beve rages  by h i g h  
s c h o o l  s t u d e n t s .  I n  1970 66% of  t h e  r e sponden t s  
s a i d  they  would d r i n k  a t  l e a s t  once o r  t w i c e  a  
y e a r ,  w h i l e  i n  1972 76% of  t h e  r e sponden t s  s a i d  
t h e y  had  drunk a l c o h o l i c  beve rages  a t  l e a s t  once  
i n  t h e  p r e v i o u s  y e a r .  I n  1970 on ly  3% s a i d  t h e y  
would d r i n k  t h r e e  o r  more times a  week, w h i l e  i n  
1972 7% i n d i c a t e d  t h a t  t h e y  drank  abou t  t h i s  f r e -  
q u e n t l y .  I n  1970 1 2 %  s a i d  t h e i r  u s u a l  q u a n t i t y  
was f i v e  o r  more d r i n k s ,  w h i l e  i n  1972 20% s a i d  
t h e y  u s u a l l y  drank  t h a t  much. I n  1970 31% s a i d  
t h a t  t h e i r  maximum was f i v e  o r  more d r i n k s ,  
w h i l e  i n  1972 40% s a i d  t h e y  had drunk s i x  o r  
more d r i n k s  a t  l e a s t  once i n  t h e  p r e v i o u s  y e a r .  
I n  1970 43% r e p o r t e d  t h a t  h a l f  o r  more o f  t h e i r  
"crowd" drank a t  l e a s t  once  a  month, w h i l e  i n  
1 9 7 2  65% r e p o r t e d  t h a t  h a l f  o r  more of t h e i r  

4 4 ~ o r d e n ,  J.K., W a l l e r ,  J.A., R i l e y ,  T . J . ,  and F lowers ,  L .  
Pre-campaign Data  f o r  P u b l i c  Educa t ion  About Alcohol  and 
Highway S a f e t y  i n  Vermont. CRASH Repor t  1-2,  February  
1973 ,  Waterbury,  Vermont, p.12. 



t e enage  f r i e n d s  drank a t  l e a s t  o c c a s i o n a l l y  . . . 
I n  1970 13% of  t h e  r e sponden t s  (22% of  t h e  
l i c e n s e d  d r i v e r s )  s a i d  t h e y  had d r i v e n  a f t e r  
d r i n k i n g  two o r  more d r i n k s  a t  l e a s t  once i n  the 
p r e v i o u s  t h r e e  months,  and i n  1972 22% of  t h e  
r e sponden t s  (43% o f  t h e  l i c e n s e d  d r i v e r s )  s a i d  
t hey  had done t h i s  a t  l e a s t  once i n  t h e  p r e v i o u s  
y e a r .  Nine teen  p e r c e n t  o f  t h e  s t u d e n t  l i c e n s e d  
d r i v e r s  a d m i t t e d  they  had d r i v e n  a t  l e a s t  once  
a f  t e r  d r i n k i n g  " t o o  much f o r  s a f e  d r i v i n g " ,  
which i s  n o t  a  s r e a t  d e a l  l e s s  t h a n  t h e  28% o f  
t h e  g e n e r a l  p b i i c  l i c e n s e d  d r i v e r s  who 
a d m i t t e d  t o  do ing  t h i s  i n  the 1973 su rvey" .  45 

The g e n e r a l  p u b l i c  s u r v e y s  i n  Washtenaw County were con- 

d u c t e d  i n  t h e  S p r i n g  o f  1971 and i n  1973. These were house- 

h o l d  s u r v e y s  conducted  f o r  t h e  Alcohol  S a f e t y  Ac t ion  Pro- 

gram. The a u t h o r s  s t a t e d  t h a t ,  

" I n  r e g a r d  t o  a l c o h o l  use  a  comparison o f  
t h e  two su rveys  shows a  s u b s t a n t i a l  i n c r e a s e  from 
1971 t o  1973 i n  a l c o h o l  consumption i n  t h e  coun ty ,  
an i n c r e a s e  t h a t  is  p a r t i c u l a r l y  marked among 18- 
t o  20-year-olds I t  i s  a l s o  s u b s t a n t i a l  i n  a l l  
age groups under  35. Along w i t h  t h i s  t h e r e  i s  a  
s m a l l e r  b u t  s t i l l  c o n s i d e r a b l e  i n c r e a s e  i n  t h e  
r e p o r t e d  e x t e n t  o f  " d r i v i n g  a f t e r  d r i n k i n g  t o o  
much", an i n c r e a s e  found a lmos t  e n t i r e l y  i n  the 
18-20 y e a r  o l d  group."46 

The r e p l i c a t e d  r o a d s i d e  s u r v e y s  i n  Washtenaw County 

demons t r a t ed  t h a t ,  ba sed  on b lood  a l c o h o l  c o n c e n t r a t i o n s ,  i n  

1971 8% o f  18- t o  20-year-old d r i v e r s  were d r i n k i n g .  Th i s  

p r o p o r t i o n  r o s e  t o  12% i n  1972,  and 16% i n  1973. Over t h e  

same time p e r i o d  a  d e c r e a s e  i n  d r i n k i n g  and d r i v i n g  was mea- 

s u r e d  f o r  o l d e r  d r i v e r s .  A t  t h e  t i m e  of  t h e  s u r v e y s  i t  was 

n o t e d  t h a t ,  

4 5 ~ o l f e ,  A.C. and Chapman, M.M. 1971  and 1973 ASAP Surveys :  
Washtenaw County High School  S t u d e n t s  . Highway S a f e t y  
Research I n s t i t u t e ,  The U n i v e r s i t y  o f  Michigan,  Ann Arbor ,  

. - UM-HSRI-AL-73-12, November 1973, pp. 1-2. 

4 b ~ o l f e ,  A.C. and Chapman, M.M. 1971 and 1973 ASAP Surveys :  
Washtenaw Countv Genera l  P u b l i c .  Hiahwav Safetv ~ e s e a r c h  

- - - 4  -L 
- -- --- 

I n s t i t u t e ,  The u n i v e r s i t y  o f  Michigan,  Ann Arbor ,  UM-HSRI- 
AL-73-9, November 1973,  p.1.  



"One e x p l a n a t i o n  f o r  t h e  d i f f e r e n c e s  i n  pro-  
p o r t i o n  between t h e  18- t o  20-year-old age group 
and o l d e r  d r i v e r s  might  b e  t h e  change i n  Mich igan ' s  
age of  m a j o r i t y  law which gave 18-year -o lds  t h e  
r i g h t  t o  d r i n k  l e g a l l y . .  ,Although hypo theses  re- 
g a r d i n g  t h e  r e a s o n  f o r  t h e  i n c r e a s e  i n  18- t o  20- 
y e a r - o l d  d r i n k i n g  were n o t  t e s t e d ,  t h e  i n c r e a s e  
was r e l a t e d  i n  time, t o  t h e  l e g a l  change."47 

The Washtenaw County ASAP su rvey  r e s u l t s  h e l p  e x p l a i n  

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

c r a s h  r a t e s  and f r e q u e n c i e s  a f t e r  t h e  lower  l e g a l  d r i n k i n g  

age became e f f e c t i v e .  

4.2 THE MAGNITUDE OF CHANGE 

Through h i g h l y  c o n t r o l l e d  time-series a n a l y s e s ,  changes 

i n  t h e  l e v e l  o f  f r e q u e n c i e s  and a g e - s p e c i f i c  r a t e s  of  

a l c o h o l - r e l a t e d - c r a s h e s  have been  measured,  Tab le  4 . 1  d i s -  

p l a y s  r e s u l t s  of  t h e  time-series a n s l y s e s  of  t h e  l e g a l  

impac t  i n  s even  e x p e r i m e n t a l  group f i l e s .  The p e r c e n t  change 

i n  t h r e e -  f a c t o r - s u r r o g a t e  f requency  measures  (8) is  t h e  

e s t i m a t e d  i n c r e a s e  i n  a l c o h o l - r e l a t e d  c r a s h e s  among a f f e c t e d  

p o p u l a t i o n s  a t t r i b u t a b l e  t o  t h e  l e g a l  change.  48  The v a l u e s  

o f  s t a t i s t i c a l  tes ts  o f  a  change i n  l e v e l  of time-series 

measurements ( t 8 )  a r e  d i s p l a y e d  f o r  f requency  measures  and 

a s s o c i a t e d  a g e - s p e c i f i c  r a t e s .  49 The a g e - s p e c i f i c  r a t e s  

were b a s e d  on monthly o b s e r v a t i o n s  of  t h r e e - f a c t o r - s u r r o g a t e  

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

4 7 ~ l a r k ,  C .  D.  , Compton, M. J. , Douglass , R.L. , and F i l k i n s  , 
L.D. Washtenaw County 1971,  1972 and 1973 BAC Roadside 
Surveys .  Highway S a f e t y  Research I n s t i t u t e ,  The U n i v e r s i t y  
o f  m c h i g a n ,  Ann Arbor ,  UM-HSRI-AL-73-6, August 1973,p.14.  

4 8 8 = a c t u a l  obse rved  f r e q u e n c i e s  minus e x p e c t e d  f r e q u e n c i e s  
de t e rmined  through time-series a n a l y s i s .  

49tS  ̂v a l u e s  a r e  used  t o  de t e rmine  t h e  p r o b a b i l i t y  that $8 
v a l u e s  were n o t  due t o  random e f f e c t s .  



TABLE 4 . 1 .  CHANGES I N  THREE-FACTOR-SURROGATE 
CRASHES AMONG LEGALLY-AFFECTED YOUNG 
DRIVERS I N  MICHIGAN, MAINE, AND 
VERMONT 

Fgequency Age-Sp%cif ic  
J u r i s d i c t i o n / F i l e  %s^ t 6  * Rate  t 6 *  

Michigan ( s t a t e w i d e )  9.99% 2.366** 1.644** 

Washtenaw County 25.66% 2.103** 3.733** 
Oakland County 19.15% 3.697** 2.204** 

Wayne County 1.47% .414*** -.249 
Michigan F a t a l s  14.50% 1.536*** -. 866 

Maine 1 6 . 4 2 %  1.463*** .132 

Vermont - 1.59% .6 23 .224 

*Box and T i a o  (19 65)  a u t o r e g r e s s i v e  time-series " t l '  
s t a t i s t i c  v a l u e s .  

* * S t a t i s t i c a l l y  s i g n i f i c a n t  a t  o r  above .05 l e v e l .  
***Other  e v i d e n c e  s u p p o r t s  f requency  changes i n  t h e s e  

f i l e s  o f  s o c i a l  impor t ance .  



From Table  4 . 1  i t  i s  c l e a r  t h a t  t h r e e  p a t t e r n s  o f  

response  t o  t h e  l e g a l  change emerged from t h e  p r e s e n t  

a n a l y s i s .  The p a t t e r n s  a r c  1)ascd on tllc dcq rce  o f  asso-  
A 

c i a t i o n  between f requency  t& v a l u e s  and a g e - s p e c i f i c  r a t e  

t 8  v a l u e s .  Michigan ( s t a t e w i d e )  , Washtenaw County, Michigan,  

and Oakland County, Michigan a l l  had s t a t i s t i c a l l y  s i g n i f i -  

c a n t  p o s i t i v e  i n c r e a s e s  i n  f requency  and r a t e  measures .  

There  i s  r e a s o n  t o  b e l i e v e  t h a t  t h e s e  j u r i s d i c t i o n s  

e x p e r i e n c e d  an e f f e c t  of  t h e  lower  l e g a l  d r i n k i n g  age above 

t h e  l e v e l  e s t a b l i s h e d  by a f o u r  y e a r  p r e - i n t e r v e n t i o n  time- 

series.  

Wayne County, Michigan d a t a  and f a t a l  Michigan c r a s h e s  

were c h a r a c t e r i z e d  by s m a l l  n o n - s i g n i f i c a n t  p o s i t i v e  f  re- 

quency t 8  v a l u e s  and n o n - s i g n i f i c a n t  n e g a t i v e  a g e - s p e c i f i c  

r a t e  t 8  v a l u e s .  The i n t e r p r e t a t i o n  of t h e s e  r e l a t i o n s h i p s  

i s  t h a t  t h e s e  j u r i s d i c t i o n s  e x p e r i e n c e d  a r e a c t i o n  t o  t h e  

lower  l e g a l  d r i n k i n g  age below t h e  expec ted  l e v e l .  

I n  b o t h  Maine and Vermont t h e  magnitude and s i g n  re- 

l a t i o n s h i p s  o f  t h e  f requency  and r a t e  tt v a l u e s  s u g g e s t s  
A 

t h a t  t h e  p e r c e n t  6 change,  a f t e r  t h e  l e g a l  d r i n k i n g  age 

changed, was w i t h i n  t h e  limits o f  e x p e c t a t i o n .  I n  Maine and 

Vermont t h e r e  i s  no ev idence  t h a t  t h e  p r o p o r t i o n  o f  t h e  

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

f a s t e r  r a t e  t h a n  a l l  o t h e r  c r a s h  t y p e s .  Th i s  appea r s  t o  b e  

t r u e  i n  a d d i t i o n  t o  o t h e r  ev idence  t h a t  Maine expe r i enced  

r e a c t i o n  of  impor tance  t o  t h e  l e g a l  change and Vermont d i d  

n o t .  5 0 

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

young Michigan d r i n k i n g  d r i v e r s ,  e x c e p t  t h o s e  i n  non-Det ro i t ,  

Wayne County and t h o s e  i n v o l v e d  i n  f a t a l  c r a s h e s ,  over-  

r e a c t e d  t o  t h e  lower  l e g a l  d r i n k i n g  age.  The deg ree  of  over -  

involvement  a s  s e e n  i n  t h r e e  Michigan j u r i s d i c t i o n s  was n o t  

a p p a r e n t  i n  e i t h e r  Maine o r  Vermont. 

50J3ased on a g e - s p e c i f i c  t h r e e - f a c t o r - s u r r o g a t e  c r a s h  f requency  
d i s t r i b u t i o n s  o f  Maine d a t a .  



4 . 3  THE PATTERNS OF CHANGE 

I n  a l l  Michigan d a t a  and i n  Maine, f o r  a l l  l e v e l s  of  

c r a s h  s e v e r i t y ,  t h e  a g e - s p e c i f i c  frequency d i s t r i b u t i o n s  of 

18- t o  23-year-old d r i v e r  involvements  i n  t h r e e - f a c t o r -  

s u r r o g a t e  ( a l c o h o l - r e l a t e d )  c r a s h e s  changed a f t e r  t h e  lower 

l e g a l  d r i n k i n g  ages became e f f e c t i v e .  These changes d i d  

n o t  proceed t h e  l e g a l  changes, b u t  took p l a c e  immediately 

a f t e r  t h e  l e g a l  changes. 

F igure  4 . 1  p r e s e n t s  g e n e r a l i z e d  bimodal and skewed d i s -  

t r i b u t i o n s  t h a t  were c h a r a c t e r i s  t i c  of  t h e  th ree - f  a c t o r -  

s u r r o g a t e  c r a s h  d a t a  examined i n  this s t u d y .  The f i g u r e  

l i s t s  j u r i s d i c t i o n s  by time p e r i o d  f o r  which t h e  g e n e r a l i z e d  

d i s t r i b u t i o n  p a t t e r n s  apply .  The ana lyses  show t h a t  of t h e  

j u r i s d i c t i o n s  where a demonstrable frequency i n c r e a s e  could  

b e  measured, t h e  age-speci f  i c  frequency d i s t r i b u t i o n  p a t t e r n s  

a l s o  changed. 

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

peak involvement among 18- t o  19-year-old d r i v e r s  appears  t o  

be  an "end s t a t e "  common t o  s t a t e s  w i t h  18-year-old minimum 

d r i n k i n g  ages .  I f  a s t a t e  has  t h i s  c h a r a c t e r i s t i c  p r i o r  t o  

a lower ing  of  t h e  l e g a l  d r i n k i n g  age ,  a s  i n  Vermont, t h e n  no 

l e g a l  impact  w i l l  r e s u l t  fo l lowing  t h e  l e g a l  change. I f  a 

s t a t e  has  a bimodal frequency d i s t r i b u t i o n  of a lcohol-  

r e l a t e d  c rashes  however, t h e  lower l e g a l  d r i n k i n g  age i s  

expected  t o  i n c r e a s e  t h e  frequency of  a l c o h o l - r e l a t e d  c r a s h e s  

among a f f e c t e d  age groups and a l t e r  t h e  frequency d i s t r i -  

b u t i o n  t o  a skewed p a t t e r n .  These f i n d i n g s  a r e  c o n s i s t e n t  

among t h e  seven s t a t e s  i n  t h i s  s t u d y .  

On t h e  b a s i s  o f  t h e s e  o b s e r v a t i o n s ,  Pennsylvania would 

b e  expected  t o  exper ience  an i n c r e a s e  i n  t h e  frequency of 

a l c o h o l - r e l a t e d  c rashes  among 18- t o  20-year-old d r i v e r s  i f  

the l e g a l  d r i n k i n g  age there would be  lowered t o  1 8 .  Texas, 
t h e  o t h e r  21-year-old c o n t r o l  s t a t e ,  i s  n o t  expected  t o  



1 8  19 20 21  22 23 1 8  19 20 21  22 23  

D r i v e r  Age D r i v e r  Age 

G e n e r a l i z e d  Bimodal D i s t r i b u t i o n s  G e n e r a l i z e d  Skewed D i s t r i b u t i o n s  

R e p r e s e n t a t i v e  J u r i s d i c t i o n s  - 
03 
o Michigan ( s t a t e w i d e )  196 8-19 711 Michigan  ( s t a t e w i d e )  1972-19 73 3 

1 Oakland County, Mich igan  1968-19 71  Oakland County ,  Michigan 19 723 
Washtenaw County,  Michigan  1968-1971 Washtenaw County,  Michigan  197z3  
Wayne County ( n o n - D e t r o i t )  , Wayne County ,  Michigan  1972-19 73 3 

Michigan 19 711  

Maine 1970-1971 2 Maine 1972 3 

Pennsy lvan ia  19 68-19 72 1 1 , 3  
Vermont 1971-1972 
L o u i s i a n a  1971-19 73 
Texas  1969-19721 
New York S t a t e  1968-1972 3 

' ~ e ~ a l  Dr ink ing  Age : 21-years -o ld  

' ~ e ~ a l  Dr ink ing  Age : 20-years -o ld  

3 ~ e g a l  Dr ink ing  Age : 18-yea r s -o ld  

FIGURE 4 . 1 .  GENERALIZED AGE-SPECIFIC THREE-FACTOR-SURROGATE FREQUENCY 
DISTRIBUTIONS AND REPRESENTATIVE JURISDICTIONS I N  THE 
QUASI-EXPERIMENTAL DESIGN 



e x p e r i e n c e  a s i g n i f i c a n t  impac t  f o l l o w i n g  t h e  l e g a l  change 

( ~ u g u s t  1973)  i n  t h a t  t h e  f requency  d i s t r i b u t i o n  p a t t e r n  o f  

a l c o h o l - r e l a t e d  c r a s h e s  was s i m i l a r  t o  long- term 18-year-old 

s t a t e s  b e f o r e  t h e  l e g a l  change. 

I t  is  e v i d e n t  from t h e  a n a l y s e s  d i s c u s s e d  above t h a t  

t h e  e f f e c t  of  the lower  l e g a l  d r i n k i n g  age  on a l c o h o l -  

r e l a t e d  c r a s h  involvement  o f  youth  is  n o t  s imp ly  s t a t e d .  

The d e s i g n  and s t a t i s t i c a l  t e c h n i q u e s  a p p l i e d  i n  t h i s  re- 

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

c o n f i d e n t  a s se s smen t s  o f  t h e  s t a b i l i t y  o r  change i n  c r a s h  

f r e q u e n c i e s  and r a t e s  i n  t h e  c o u r s e  o f  time-series o b s e r -  

v a t i o n s .  Al though,  a s  G las s  n o t e d ,  t h e  time-series a n a l y t i c  

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

such  a l t e r a t i o n s ,  51 t h e  s t a t i s  t i c a l  p rocedures  

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

and o t h e r  components of  t h e  r e s e a r c h  methodology, s u p p o r t  a 

c a u s a l  r e l a t i o n s h i p  between f r equency ,  a g e - s p e c i f i c  r a t e ,  

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

c r a s h e s  and t h e  lower  l e g a l  d r i n k i n g  ages  i n  Michigan and 

i n  Maine. 

Survey r e s e a r c h  f i n d i n g s  have p rov ided  s u p p o r t  t o  t h e  

c o n c l u s i o n s  o f  change i n  Washtenaw County,  Michigan, and 

t h e  absence  change i n  Vermont f o l l o w i n g  l e g a l  changes i n  

t h e s e  j u r i s d i c t i o n s .  The a n a l y s i s  o f  age-spec i  f i c - f r equency  

d i s t r i b u t i o n  p a t t e r n s  a p p e a r s  t o  p r o v i d e  a b a s i s  f o r  p re -  

d i c t i o n  r e g a r d i n g  t h e  p o t e n t i a l  impac t  o f  lower  l e g a l  d r ink -  

i n g  ages  on  youth  c r a s h  involvement .  



The fo l lowing recommendations f o r  a c t i o n  and r e s e a r c h  

a r e  based on t h e  f i n d i n g s  and conclus ions  of t h e  p r e s e n t  

i n v e s t i g a t i o n .  

Action 

(1) Repor t ing  procedures and p r a c t i c e s  r e g a r d i n g  

alcohol- involvement  i n  c rash  i n v e s t i g a t i o n s  should  b e  i m -  

proved. Opera t iona l  formats  s i m i l a r  t o  L'Ie forced-response 

ca tegory  now found i n  Michigan should  become s t a n d a r d  i n  

o t h e r  s t a t e s .  

( 2 )  S t a t e s  now cons ide r ing  t h e  enactment  of  a lower 

l e g a l  d r i n k i n g  age should  i n v e s t i g a t e  t h e  age-speci  f  i c  

t h r e e - f a c t o r - s u r r o g a t e  ( a l c o h o l - r e l a t e d )  c r a s h  frequency 

d i s t r i b u t i o n s  of young d r i v e r s  and determine i f  an impact of 

t h e  new law i s  t o  be expected .  

( 3 )  S t a t e s  t h a t  expec t  t o  lower t h e  l e g a l  d r i n k i n g  age 

and expec t  a l e g a l  impact should  p lan  and implement counter -  

measures s p e c i f i c  t o  t h e  l e g a l l y  a f f e c t e d  age groups of  

d r i v e r s ,  

( 4 )  S t a t e s  t h a t  expec t  a l e g a l  impact might cons ide r  

lowering the l e g a l  d r i n k i n g  age t o  18-years-olds i n  a s t e p -  

wise f a s h i o n ,  beginning wi th  20-year-olds,  i n  o r d e r  t o  

l e s s e n  t h e  ab rup  t changes found Michigan's  exper ience .  

Research 

(1) The methodology d e t a i l e d  i n  t h e  p r e s e n t  r e sea rch  

should be  r e p l i c a t e d  i n  ana lyses  of o t h e r  s t a t e s  i n  t r a n s i t i o n  

between l e g a l  d r i n k i n g  ages .  

( 2 )  Add i t iona l  r e sea rch  is  h igh ly  d e s i r a b l e  r egard ing  

d r i n k i n g  and d r i v i n g - a f t e r - d r i n k i n g  behav io r  of youth b e f o r e  

and a f t e r  changes i n  l e g a l  d r i n k i n g  ages .  

( 3 )  The s t a b i l i t y  and g e n e r a l i z a b i l i t y  of  t h e  th ree -  

f a c t o r - s u r r o g a t e  a s  a measure of a l c o h o l - r e l a t e d  c rashes  

shou ld  be  t e s t e d  i n  many more popu la t ions  than was p o s s i b l e  

i n  the p r e s e n t  r e s e a r c h .  



( 4 )  The l e g a l  impact  of t h e  18-year-old minimum d r i n k -  

i n g  age on under-aged d r i v e r s  shou ld  b e  i n v e s t i g a t e d ,  w i t h  

p a r t i c u l a r  a t t e n t i o n  t o  1 4 -  t o  17-year-old d r i v e r s .  

( 5 )  The d u r a t i o n  of  e f f e c t s  i n  Michigan and Maine 

shou ld  be  fo l lowed and measured t o  de termine  i f  t h e  lower 

l e g a l  d r i n k i n g  ages  produced permanent o r  temporary changes 

i n  t h o s e  s t a t e s .  

( 6 )  T11e long-term a l c o h o l - r e l a t e d  c r a s h  exper ience  o f  

c o h o r t s  o f  young d r i v e r s  shou ld  be i n v e s t i g a t e d  over  

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

e x p e r i e n c e  of  t h e s e  groups w i l l  d e c r e a s e ,  i n c r e a s e  o r  re-  

main unchanged over  t i m e  a s  a consequence o f  t h e  18-year- 

o l d  minimum d r i n k i n g  age. 

( 7 )  Levels  of enforcement  of t h e  a l c o h o l  beverage  

c o n t r o l  laws,  i n c l u d i n g  t h e  l e g a l  d r i n k i n g  a g e ,  shou ld  b e  

resea rched .  The p r e s e n t  r e s e a r c h  o f f e r s  evidence  t h a t  

enforcement  o f  t h e  l e g a l  age laws i s  d i f f e r e n t  between 

s t a t e s .  Research t h a t  i s  s p e c i f i c  t o  t h i s  q u e s t i o n  i s  

g r e a t l y  needed, 

(8 )  Examination of c r i t i c a l  i n t e r v e n i n g  v a r i a b l e s  i s  

h i g h l y  d e s i r a b l e  i n  o r d e r  t o  more f u l l y  unders tand changes 

i n  Michigan and Maine. I t  i s  impor tan t  t o  de termine  i f  

consumption l e v e l s  a c t u a l l y  i n c r e a s e d  among t h e  18- t o  20- 

year-o ld  p o p u l a t i o n s  a f t e r  t h e  age of m a j o r i t y  became 18.  

I f  consumption d i d  n o t  change d r a m a t i c a l l y ,  then  t h e  s o c i a l  

environment of t h e  d r i n k i n g  p r a c t i c e s  shou ld  b e  i n v e s t i -  

ga ted  f o r  changes a s s o c i a t e d  wi th  t h e  lower l e g a l  d r i n k i n g  

age. 
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THE O P E R A T I O N A L  MEANING O F  REPORTED ALCOHOL INVOLVEJWNT 
I N  O F F I C I A L  S T A T E  A C C I D E N T  DATA 





THE OPERATIONAL W A N I N G  OF RUPORTUD ALCOllOL INVOLVEMENT IN 
OFFICIAL STATE ACCIDENT DATA 

A . l  REPORTED ALCOHOL INVOLVEMENT 

Each of  t h e  seven s t a t e s '  a c c i d e n t  d a t a  inc luded  i n  t h e  

quas i -exper imenta l  d e s i g n  con ta ined  a  measure of a l c o h o l  

involvement .  The o p e r a t i o n a l  forms and meanings of  t h e  

o f f i c i a l  d a t a ,  however, were c h a r a c t e r i z e d  by a  wide range 

of  d e f i n i t i o n s  which by no means cou ld  be  t a k e n  t o  r e f e r  t o  

t h e  same ca tegory  of  e v e n t .  I n  a l l  s t a t e s  e x c e p t  Michigan 

and Texas t h e  o p e r a t i o n a l  formats  of  alcohol- involvement  

q u e s t i o n s  remained c o n s t a n t  dur ing  t h e  p r e s e n t  2 e r i o d  of  

i n v e s t i g a t i o n .  

This  appendix w i l l  d e t a i l  t h e  o p e r a t i o n a l  formats  and 

meanings of r e p o r t e d  a l c o h o l  involvement  d u r i n g  t h e  s t u d y  

p e r i o d  i n  t h e  seven s t a t e s  under i n v e s t i g a t i o n .  The incon- 

s i s t e n c i e s  between j u r i s d i c t i o n s  and o v e r  time r e q u i r e d  

t h e  development of a  more s a t i s f a c t o r y  s u r r o g a t e  dependent  

v a r i a b l e  f o r  a n a l y s i s  ( s e e  Appendix B )  . 
A.2  MICHIGAN 

The o f f i c i a l  Michigan a c c i d e n t  r e p o r t  form con ta ined  

a  s e p a r a t e  s e c t i o n  f o r  documenting a l c o h o l  involvement  

d u r i n g  the 1968-19 73 t i m e  pe r iod .  However, e x t e n s i v e  re-  

v i s i o n s  i n  1971 c r e a t e d  an o p e r a t i o n a l  i n c o m p a t a b i l i t y  w i t h  

t h e  e a r l i e r  v e r s i o n .  The o l d  and new o p e r a t i o n a l  forms a r e  

shown i n  F igure  A . 1 .  

I t  can b e  s e e n  t h a t  t h e  o l d  form i n c l u d e s  t h r e e  p o s s i -  

b i l i t i e s  f o r  an a f f i r m a t i v e  response  t o  t h e  q u e s t i o n  of 

d r i n k i n g  by a  crash- involved d r i v e r ,  an  o p t i o n  f o r  a  nega- 

t i v e  response ,  i n c l u d i n g  an o p p o r t u n i t y  t o  d e f e r  t h e  i s s u e  

w i t h  a  v a l i d  " I n f l u e n c e  Not Known" code. The new form i s  

a forced-response  q u e s t i o n  i n  which u n c e r t a i n t i e s  become 

miss ing  d a t a  r a t h e r  than  s e p a r a t e  v a l i d  r e sponses .  Both 



NEW FORM 
(1971-1973) 

-- I 
OLD FORY 

(1968-1970) 

DRINKING CONDITION~Chrck onr 

D R I V E R  
1 2 PLD. HAD B E E N  D R l N K l N O  

fl fl fl Under the influence 

0 0 Not under the influence 

[I] 0 3 Influence not known 

[I] 0 HAD NOT BEEN DRINKING 

I 
0 0 NOT KNOWN IF DRINKING 

CUECK IF A P P L I C A B L E ,  

n n Chemical test given 

FIGURE A . l .  MICHIGAN ALCOHOL INVOLVEMENT - 
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forms provide  a  means of  r e c o r d i n g  chemical  tests from 
52 

which l e v e l s  o f  i n t o x i c a t i o n  a r e  determined.  I n  t h e  new 

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

i n t o  a  s i n g l e  a f f i r m a t i v e  response  o p t i o n .  

The absence of a  v a l i d  "Unknown" code i n  t h e  new form 

was in tended  t o  f o r c e  c r a s h  i n v e s t i g a t o r s  t o  address  t h e  

q u e s t i o n  of a l c o h o l  involvement.  I t  i s  l i k e l y  t h a t  r e p o r t -  

i n g  of a l c o h o l  involvement w i t h  t h e  new form has been a f f e c t e d  

w i t h  p r o p o r t i o n a l l y  more of  t h e  p r e v i o u s l y  documented 

" In f luence  Unknown" responses becoming "HBD" (Had Been Drink- 

i n g )  i n  t h e  new form, than e i t h e r  miss ing  d a t a  o r  "HN" 

(Had Not Been Dr ink ing) .  

~ l l  t h r e e  a f f i r m a t i v e  o p t i o n s  o f  t h e  o l d  form were c o l -  

l a p s e d  i n t o  a  s i n g l e  a f f i r m a t i v e  response  f o r  the 1968-1973 

t i m e - s e r i e s  ana lyses  i n  t h e  p r e s e n t  s t u d y .  The n e g a t i v e  re-  

sponse codes 'Had Not Been Drinking" were unchanged between d a t a  

52 A f u r t h e r  confounding i n f l u e n c e  i s  t h e  f a c t  that chemical 
t e s t i n g  c a p a b i l i t i e s  w i t h i n  p o l i c e  agencies  were changing 
d u r i n g  t h e  p e r i o d  of  s t u d y .  



s e t s  b e f o r e  and a f t e r  t h e  new form was in t roduced.  Thesc 

o p e r a t i o n a l  procedures were used f o r  Michigan d a t a  which 

were a f f e c t e d  by t h e  form changes i n  1971. 

A .  3 VERMONT 

The d a t a  r ece ived  from Vermont inc luded  a lcohol-  

involvement informat ion  as  components of  a  non-spec i f i c  ca te -  

gory of a c c i d e n t  causa t ion .  A l l  c a u s a t i o n  i s  t r a n s l a t e d  i n  

terms of v i o l a t i o n s .  This  proved t o  be t r u e  of s e v e r a l  

o t h e r  s t a t e s  and p resen ted  a  problem regard ing  t h e  comparabi- 

l i t y  of measurements ac ross  j u r i s d i c t i o n s .  The Vermont 

Department of Motor Veh ic les ,  under "Cause of Accidents  " 
l i s t s  4 1  p o s s i b i l i t i e s  of v i o l a t i o n s  i n c l u d i n g  #13 : "Operator 

had been d r ink ing"  and # 1 4 :  "Operator  under i n f l u e n c e "  (of  

a l c o h o l )  . The range of p o s s i b i l i t i e s  i s  l i s t e d  i n  Figure 

A . 2 .  

A s  can be seen  from t h e  l i s t ,  t h e  a v a i l a b l e  op t ions  from 

which a  p o l i c e  can choose sugges t s  t h a t  i n  Vermont, r e l a t i v e  

t o  s t a t e s  such as  Michigan i n  which a t t e n t i o n  i s  d i r e c t e d  

s p e c i f i c a l l y  t o  a l coho l  involvement,  evidence of d r i n k i n g  

t h a t  i s  less than obvious is l e s s  l i k e l y  t o  be repor ted .  

Presumably, i n  Vermont t h e  a c c i d e n t  i n v e s t i g a t o r  can 

i d e n t i f y  a s  many of t h e  l i s t e d  a c c i d e n t  causes t h a t  apply .  

However, only " . . . t h e  most s e r i o u s  a c c i d e n t  caus ing vio- 
5 3 

l a t i o n  a s  the  primary cause ."  Only one c a u s a t i v e  f a c t o r  

was coded and and a v a i l a b l e  i n  d i g i t a l  form. 

A . 4  MAINE 

I n  Maine, a l coho l  involvement was coded under a  v a r i a b l e  

e n t i t l e d  "Phys ica l  cond i t ion  of d r i v e r s " .  While n o t  t o  t h e  

e x t e n t  found i n  Vermont, Maine a l s o  i n c l u d e s  response ca te -  

g o r i e s  o t h e r  than  a l c o h o l - r e l a t e d  from which t h e  c rash  

53 U . J .  S a r t o r e l l i ,  Ch ie f ,  Analys is  and Informat ion  S e c t i o n .  
"Coding of a l l  P o l i c e  ( i n v e s t i g a t e d )  Motor Vehicle  
Accidents" ,  Vermont Department of  Motor Vehicles  ( t h e  
s t a n d a r d  code manual) ,  January 1, 1969, p.3. 



VERMONT DEPARTMENT OF MOTOR VEHICLES 

Cause of Accidents 
Accident by Location 

Driving left of center 
Spccd too high for road conditions 
Spced in excess of legal limits 
Passing way ahead not clear 
Road slippery from ice, snow, etc. 
Following too close 
Failed to yield right of way 
Failure to stop for stop sign 
Entering into roadway without due care and caution 
Leaving parking space inattentively 
Failure to signal 
Disregard traffic control 
Operator had been drinking 
Operator under influence 
Operator inattentive 
Operator fell asleep 
Operator had physical defect 
Operator used poor judgment 
Careless operator of bicycle 
Mechanical failure or defect 
Animal in roadway 
Backing into highway 
~eaving vehicle improperly secured 
Operator inexperienced 
Improper action of uninvolved operator 
Improper backing in traffic 
Object falling from moving vehicle & striking another vehicle 
Object thrown up from highway by moving vehicle & striking 
another vehicle 

Improperly parked vehicle 
Attempting to pass while being passed 
Careless pedestrian 
Miscellaneous 
Undertimined 
Failure use due care & caution at intersection 
Failure stop at red light 
Occupant fell from vehicle 
Defective equipment 
Tire blew out 
Other--road condition - narrow 
Improper passing 
Drugs 

F I G U R E  A . 2 .  VERMONT ALCOHOL INVOLVEMENT - 
O F F I C I A L  O P E R A T I O N A L  FORMAT 



i n v e s t i g a t o r  must chose t h e  most s i g n i f i c a n t  c o n d i t i o n .  The 

Maine codes a r e  n o t  v i o l a t i o n s .  The p o s s i b l e  response  c a t e -  

g o r i e s  i n  Maine a r e  l i s t e d  i n  F igure  A.3. 

Condition of Drivers 

The physical condition of drivers 
will be coded as follows: 

Physical Condition of Drivers Code - 
Apparently normal 
Had been drinking 
Under influence of liquor 
Under influence of drugs 
Fatigued 
Asleep 

FIGURE A.3. MAINE ALCOHOL INVOLVEMENT - 
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I t  i s  on ly  p o s s i b l e  t o  s p e c u l a t e  about  t h e  mutual inde-  

pendence of an a p p a r e n t l y  f a t i g u e d  c o n d i t i o n  (05) and less 

than  i n t o x i c a t e d  evidence  of d r i n k i n g  ( 0 2 ) .  A s  i n  Vermont, 

documentation r e g a r d i n g  t h e  p resence  o r  absence of d r i n k i n g  

by a crash- involved d r i v e r  i s  less uniform t h a n  i n  Michigan, 

wi th  Michigan's  r e v i s e d  a c c i d e n t  r e p o r t i n g  procedure .  

A.5 TEXAS 

The HSRI p o l i c e  r e p o r t  l e v e l  d a t a  f i l e s  on Texas were 

used i n  t h i s  r e s e a r c h .  No alcohol- involvement  d a t a  were coded 

f o r  1971 and 1972. For 1969 and 1970, however, a l c o h o l  involve-  

ment d a t a  were b u i l t  i n t o  t h e  f i l e s  i n  t h e  form of  o p t i o n a l  

responses  under t h e  g e n e r a l  ca tegory  of  Dr ive r  V i o l a t i o n s .  

Two v i o l a t i o n s  were p o s s i b l e  v a l i d  codes f o r  any s i n g l e  

dr iver- involvement  i n  a  c r a s h .  The s i n g l e  v a l u e  t h a t  

addressed  t h e  q u e s t i o n  of  d r i n k i n g  was one of  s e v e r a l  pos- 

s i b i l i t i e s  under "Dr ive r  V i o l a t i o n  # 2 " .  The format  of  t h e  

Texas d a t a  appear  i n  F igure  A . 4 .  



DRIVER VIOLATION #1 

0. NO FACTOR I N  T H I S  VARIABLE A P P L I E S  
1. SPEEDING OVER L I M I T  OR DURING UNSAFE CONDITIONS 
2 .  FAILED M Y I E L D  RIGHT OF  WAY 
3. DISREGARDED TRAFFIC  S IGNAL 
4.  IMPROPER TURN, WIDE RIGHT 
5. IMPROPER TURN, CUT CORNER ON L E F T  
6. IMPROPER TURN, IMPROPER LANE 
7. WRONG S I D E ,  NOT PASSING 
8. WRONG WAY ON ONE WAY ROAD 
9. M I S S I N G  DATA 

THE ABOVE CODES ARE FOR VIOLATIONS COMMITTED BY DRIVERS 
OF  MOTOR VEHICLES.  

I F  THE CASE T R A F F I C  U N I T  I S  A PEDESTRIAN,  T H I S  VARIABLE DESCRIBES 
THE P E D E S T R I A N ' S  ACTION,  AND THE CODES HAVE THE FOLLOWING MEANINGS: 

1. CROSSING OR ENTERING ROADWAY 
2. GETTING ON OR O F F  VEHICLE 
3. WALKING I N  ROADWAY - WITH T R A F F I C  
4 .  WALKING I N  ROADWAY - AGAINST T R A F F I C  
5 .  HITCH-HIKING OR STANDING I N  ROADWAY 
6. PUSHING OR WORKING ON VEHICLE 
7 .  OTHER WORKING OR PLAYING I N  ROADWAY 
8.  NOT I N  ROADWAY 
9. M I S S I N G  DATA 

DRIVER VIOLATION #2 

0. NO FACTOR I N  T H I S  VARIABLE A P P L I E S  
1. FOLLOWING TOO CLOSELY 
2. IMPROPER PASSING 
3. NO SIGNAL OR WRONG SIGNAL OF INTENT 
4 .  IMPROPER START FROM PARKED P O S I T I O N  
5. F A I L  TO Y I E L D  RIGHT OF WAY TO PEDESTRIAN 
6 .  IMPROPER PARKING 
7. UNDER INFLUENCE OF ALCOHOL 
8. UNDER INFLUENCE OF DRUGS 
9. OTHER FACTOR OF M I S S I N G  DATA 

THE ABOVE CODES ARE FOR VIOLATIONS COMMITTED BY DRIVERS OF  MOTOR 

VEHICLES.  

I F  THE CASE T R A F F I C  UNIT  IS  A PEDESTRIAN,  THE CODES HAVE THE 
FOLLOWING MEANINGS: 

1. PEDESTRIAN DRINKING 
2 .  PEDESTRIAN NOT DRINKING 
3. UNKNOWN I F  PEDESTRIAN DRINKING 
9. M I S S I N G  DATA 

FIGURE A . 4 .  TEXAS ALCOHOL INVOLVEMENT - 
O F F I C I A L  OPERATIONAL FORMAT 



The d a t a  f o r  each d r i v e r  inc luded  one s e l e c t i o n  of  

V i o l a t i o n  #1 and one from V i o l a t i o n  # 2 .  I t  can be s e e n  t h a t  

only  code va lue  ( 7 )  under Dr ive r  V i o l a t i o n  # 2  addressed  the 

q u e s t i o n  of  d r i n k i n g  and t h i s  i s  i n  i t s e l f  a  most extreme 

s u b s e t  of  a  g e n e r a l  q u e s t i o n  of a l c o h o l  involvement .  

Texas d a t a  a l s o  inc luded  a  v a r i a b l e  which appeared t o  

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

volvement,  "Dr iver  Impairment".  A s  s e e n  i n  F igure  A. 5 ,  

however, t h e  impairment v a r i a b l e  i n c l u d e s  no v a l i d  code 

r e g a r d i n g  a l c o h o l  involvement.  

DRIVER IMPAIRMENT 

1. EYESIGHT DEFECTIVE 
2 .  HEARING DEFECTIVE 
3 .  LIMBS M I S S I N G  
4 .  OTHER PHYSICAL IMPAIRMENT 
5. I L L  
6. FATIGUED OR ASLEEP 
7 .  MENTALLY ABNORMAL 
8. OTHER HANDICAP 
9. M I S S I N G  DATA 

THE ABOVE CODES ARE FOR IMPAIRMENT O F  DRIVERS 
OF  MOTOR VEHICLES.  

FIGURE A.5. TEXAS DRIVER IMPAIRMENT CODES 

I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  v a l i d  codes i n  Texas f o r  

impairment ,  such a s  f a t i g u e ,  were v a l i d  o p t i o n s  t o  a l c o h o l  

involvement  i n  d a t a  from o t h e r  s t a t e s .  

A .  6 PENNSYLVANIA 

The P o l i c e  Accident  Report form i n  ~ e n n s y l v a n i a  con ta ined  

no f o r c e d  response  t o  drinking-involvement  q u e s t i o n s ,  

Pennsylvania  d a t a  i n c l u d e d  alcohol- involvement  i n f o r m a t i o n  
under a g e n e r a l  ca tegory  "Causes A t t r i b u t e d  t o  Dr ive r  Con- 

d i t i o n "  which was i t s e l f  a  s u b s e t  of " C o n t r i b u t i n g  Con- 

d i t i o n s " .  I n d i c a t i o n  of d r i n k i n g  by a  d r i v e r  was t h e  r e s u l t  



of  a  c o n t e n t  a n a l y s i s  of t h e  " N a r r a t i v e "  and " V i o l a t i o n s  

I n d i c a t e d "  s e c t i o n s  of t h e  o f f i c i a l  a c c i d e n t  r e p o r t  form. 

From i n s p e c t i o n  o f  i n f o r m a t i o n  recorded on t h e  forms, v a l i d  

codes r e g a r d i n g  a l c o h o l  involvement  were e n t e r e d  i n t o  t h e  

f i n a l  a c c i d e n t  f i l e .  ~ i g u r e  A.6 shows t h e  v a l i d  codes under 

"Causes a t t r i b u t e d  t o  d r i v e r  c o n d i t i o n "  i n  Pennsylvania .  

Causes attributed to driver condition 

50 ................ Drowsiness, asleep 
................ 51 Under effects of alcohol, drunk, 

offending driver (Use only if charged) 
52................Poor eyesight, or no glasses when 

needed 
................ 53 Physical disability 

54 ................ Illness, stroke, heart attack, etc. 
55 ................ Other, Inexperience, driver error 
96 ................ Effects of drugs, under the influence 
26........... ..... Under effects of alcohol, drunk, 

Involved driver (Only if charged) 
................ 27 Drinking indicated, offending driver 

(not charged) 
................ 29 Drinking indicated, involved driver 

(not charged) 

FIGURE A.6. PENNSYLVANIA ALCOHOL INVOLVEMENT - 
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Again, t h e  format  i n c l u d e s  a  mixed-bag of v i o l a t i o n s ,  

p h y s i c a l  impairments o r  d r i v e r  neg l igence .  Low f r e q u e n c i e s  

of  v a l i d  codes (51), ( 2 6 ) ,  ( 2 7 ) ,  o r  (29)  i n  t h e  ~ e n n s y l v a n i a  

d a t a  sugges ted  t h a t  l i t t l e  a t t e n t i o n  was d i r e c t e d  toward t h e  

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

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

c o n v i c t i o n ,  once charges  of  d r i v i n g  w h i l e  i n t o x i c a t e d  a r e  

made, s u g g e s t s  t h a t  i n v e s t i g a t i n g  o f f i c e r s  i n  Pennsylvania  

t end  t o  document o t h e r  c o n t r i b u t i n g  causes  l e s s  p rob lemat ic  

than  a l c o h o l  involvement .  

L O U I S I A N A  

The Lou i s iana  o f f i c i a l  a c c i d e n t  r e p o r t  form i n c l u d e d  a  

fo rced  response  ca tegory  of "had been d r i n k i n g "  under a  



s e c t i o n  e n t i t l e d  "Condi t ion  o f  Dr ive r s  and P e d e s t r i a n s "  . 
Only one of  e l e v e n  v a l i d  codes was p o s s i b l e ,  however, and 

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

p h y s i c a l  handicaps .  Tlle Lou i s i ana  form i s  shown i n  F igure  

A. 7 and i s  much l i k e  forms i n  Pennsylvania  and Maine, con- 

s i d e r i n g  t h e  v a l i d  codes which a r e  o p t i o n s  t o  a l c o h o l  i n -  

volvement. Unlike Texas and Vermont, documentation of  

d r i n k i n g  by an invo lved  d r i v e r  o r  p e d e s t r i a n  d i d  n o t  imply, 

n e c e s s a r i l y ,  t h a t  a  v i o l a t i o n  had heen committed. 

1)rlver $v 
1 2 aa 

A n a 6 Apparently asleep 
B [3 Inattentive or distracted 

c 0 0 rj Illiness 

D a rJ Eyesight defect 

E an Fainting, blackout, etc. 

F [l 0 0 Hearing defect 
G n Cr/ 0 Fatigue 
H [ [ I  I I ] Other body defects 

I 1 I [ Had been drinking 
J n Condition unknown 

K nna Normal 

FIGURE A.7. LOUISIANA ALCOHOL INVOLVEMENT - 
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A.8 NEW YORK 

I n  New York t h e r e  appeared t o  be  a  d iscrepancy between 

t h e  v a l i d  code f o r  a l c o h o l  involvement  i n  a  c r a s h  and t h e  

d e f i n i t i o n  of  such involvement  i n  t h e  o f f i c i a l  r e p o r t  form. 

On the form t h e  q u e s t i o n  was s p e c i f i c a l l y  addressed  under t h e  

s e c t i o n  "Apparent Condi t ion  of  Dr ive r"  which was i d e n t i c a l  

f o r  a l l  invo lved  d r i v e r s .  The v a l i d  codes on t h e  form, a s  

shown i n  F igure  A . 8  inc luded :  "Normal, I l l ,  P h y s i c a l  Defec t ,  

F e l l  Asleep and Had Been Drinking".  



FIGURE A.8. NEW YORK ALCOHOL INVOLVEMENT - OFFICIAL 
OPERATIONAL FORMAT 

i 

I n  t h e  d i g i t a l l y  coded a c c i d e n t  d a t a  r e c e i v e d  from t h e  New 

York Department of  T r a n s p o r t a t i o n ,  however, a l c o h o l  invo lve -  

ment was recorded  a s  e i t h e r  "Drinking Involved" and/or 

"Apparently I n t o x i c a t e d "  a long  w i t h  t e n  o p t i o n a l  codes under 

a  c a t e g o r i c a l  v a r i a b l e  e n t i t l e d  " S p e c i a l  Cond i t ion  Involved"  - 
o f  which on ly  one s e l e c t i o n  was v a l i d .  The format  o f  New 

York d a t a  on t h i s  q u e s t i o n ,  F igure  A.9, demonst ra ted  l a c k  of  

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

a  c r a s h .  Q u e s t i o n s  o f  comprehensiveness of  r e p o r t i n g  a l c o h o l  

involvement  and v a l i d i t y  of  documentation were obvious .  

Motorist 1dent.No. Exactly as Printed on License 

Datc of 
Birth: Mo. -- Day_--_. Ycar Scx: u n a l o  n ~ c r n a i c  

Give State 
Of O:z:k if Other License 

N.Y. Learner's p"e;:;terim 0 unlicensed 0 permit 
Apparent Condition of Driver 

I 

Physical Fell 
~0rma1 111 0 ~efect [ j ~ s l e e ~  n ~ : ~ n ~ ; ~ ~  

Describe Damage to Vehicle 

Estimated 
Cost of 
Repairs 

Plate No. State of Registration Expiration 
Month Year 



SPECIAL CONDITION INVOLVED - (1 space) 
Code special conditions as follows: 

1 = Drinking involved, appeared intoxicated 
2 = Physical defect involved 
3 = Apparent illness involved 
4 = Falling asleep involved 
5 = Apparent vehicle defects involved 
6 = Apparent road defects (holes, ruts, road 

gives way, etc.) 
7 = Blinded by headlights 
8 = Inattention to driving 
9 = Improper pedestrian action 
10 = No special condition involved 
11 = Hit & Run 

FIGURE A.9. CODED " S P E C I A L  CONDITIONS" NEW YORK 
STATE ACCIDENT DATA 





APPENDIX B 

EMPIRICAL DEVELOPMENT OF A SURROGATE MEASURE OF 
ALCOHOL-INVOLVEMENT I N  O F F I C I A L  ACCIDENT DATA 





EMPIRICAL DEVELOPMENT OF A SURROGATE MEASURE OF 
ALCOHOL-INVOLVEMENT I N  O F F I C I A L  ACCIDENT DATA 

Appendix A p r e s e n t e d  a d e t a i l e d  d i s c u s s i o n  of  t h e  

o p e r a t i o n a l  forms of t h e  r e p o r t e d  alcohol- involvement  v a r i -  

a b l e s  i n  each of  t h e  seven s t a t e s  t h a t  a r e  inc luded  i n  t h e  

p r e s e n t  r e s e a r c h .  I t  has been argued t h a t  o p e r a t i o n a l  non- 

comparab i l i ty  of  t h e  alcohol- involvement  measures between 

s t a t e s ,  and i n  two s t a t e s ,  non-comparabil i ty  over  time, 

p reven t s  meaningful comparat ive t i m e - s e r i e s  a n a l y s e s .  I n  

o r d e r  t o  overcome t h e  shortcomings of  r e p o r t e d  a lcoho l -  

involvement  i n  t h e  o f f i c i a l  s t a t e  a c c i d e n t  f i l e s  a v a i l a b l e  

f o r  a n a l y s e s ,  a m u l t i v a r i a t e  a n a l y s i s  s t r a t e g y  was employed 

t o  develop an a l t e r n a t i v e  measure. This  d i s c u s s i o n  d e s c r i b e s  

t h e  e m p i r i c a l  development of a s u r r o g a t e  measure o f  a l coho l -  

involvement .  The s u r r o g a t e  has  been found t o  be a p p l i c a b l e  

t o  both  young and o l d  d r i v e r s  wi th  e q u a l  r e l i a b i l i t y  over  

t ime and between e l e v e n  j u r i s d i c t i o n s  i n  t h e  q u a s i -  

exper imenta l  des ign .  The v a l i d i t y  of t h e  e m p i r i c a l  s u r r o g a t e  

i s  d i s c u s s e d  on t h e  b a s i s  of  s e v e r a l  independent  s t u d i e s  of 

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

The purpose of  t h e  a n a l y t i c  s t r a t e g y  was t o  determine 

s e t s  of independent  v a r i a b l e s  from a c c i d e n t  i n v e s t i g a t i o n  

forms which i n t e r a c t i v e l y  p rov ide  t h e  b e s t  p r e d i c t i o n s  of  

alcohol- involvement .  A computer a l g o r i t h m  known a s  A I D  
54 

(Automatic I n t e r a c t i o n  D e t e c t o r )  was used f o r  t h i s  purpose. 

The A I D  a n a l y s i s  a l g o r i t h m  invo lves  t h e  s u c c e s s i v e  segre -  

g a t i o n  of  sample sub-groups through t h e  s t epwise  a p p l i c a t i o n  

5 4 ~ o n q u i s t ,  J . A .  and Morgan, J . N .  The De tec t ion  o f  I n t e r -  
a c t i o n  Effects-A Report  on a Computer Program f o r  t h e  
S e l e c t i o n  of  Optimal Combinations of  Explanatory V a r i a b l e s .  
Monograph #35. Survey Research C e n t e r ,  I n s t i t u t e  f o r  
S o c i a l  Research ,  The U n i v e r s i t y  of Michigan, 1964, p.1. 



55 
o f  one-way a n a l y s i s  of va r i ance  techniques .  The program i s  

most u s e f u l  i n  s t u d y i n g  t h e  i n t e r r e l a t i o n s h i p s  among a s e t  of 

up t o  37 independent  v a r i a b l e s .  One v a r i a b l e  i s  s e l e c t e d  a s  

a dependent v a r i a b l e  and t h e  program examines a l l  non- 

symmetrical  b i n a r y  s p l i t s  based upon a l l  va lues  of  each i n -  
56 

dependent measure. L i n e a r i t y  and a d d i t i v i t y  assumptions 

i n h e r e n t  i n  convent ional  m u l t i p l e  r e g r e s s i o n  techniques  a r e  

n o t  r e q u i r e d .  The r e s u l t  of t h e  ALD a n a l y s i s  i s  t h e  

i d e n t i f i c a t i o n  of t h e  subgroup which maximizes o n e ' s  a b i l i t y  

t o  p r e d i c t  va lues  of t h e  dependent v a r i a b l e .  

Alcohol-involvement,  a s  r e p o r t e d  i n  two a n a l y t i c  f i l e s ,  

was s e l e c t e d  a s  t h e  b e s t  a v a i l a b l e  dependent v a r i a b l e  f o r  

t h e  purposes of t h e  p r e s e n t  a n a l y s i s .  The "had been dr ink-  

ing"  q u e s t i o n  i n  t h e  Oakland County, Michigan, 1972 f i l e  was 

s e l e c t e d  because previous  exper ience  wi th  p o l i c e  enforce-  

ment a c t i v i t i e s  i n  Oakland County provided a l e v e l  of  con- 

f idence  i n  t h e  cons i s t ency  of r e p o r t i n g  p r a c t i c e s .  I n  

a d d i t i o n ,  t h e  o p e r a t i o n a l  form of t h e  v a r i a b l e  i n  Oakland 

County i n  1972 was a forced-response q u e s t i o n  i n  which t h e  

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

and check "had been d r ink ing"  o r  "had n o t  been d r i n k i n g "  f o r  

each d r i v e r  involved i n  a given c r a s h ,  Missing d a t a  were 

p r e s e n t  i n  cases  where t h e  i n v e s t i g a t i n g  o f f i c e r  omi t t ed  

t h e  q u e s t i o n  a l t o g e t h e r ,  however miss ing  d a t a  i n  Oakland 

County, 1972, r e p r e s e n t e d  only 9.6% of over  22,000 d r i v e r  

involvements .  Texas s t a t e w i d e  d a t a  f o r  1970 were s e l e c t e d  

as  a comparison popu la t ion  because t h e  v i o l a t i o n - r e l a t e d  

meaning of t h e  dcohol- involvement  v a r i a b l e  i n  t h e  5% Texas 

f i l e  was cons idered  t o  be a c o n s e r v a t i v e  measure which would 

-I J Sonquis t ,  J.A. M u l t i v a r i a t e  Model Bu i ld ing  - The 
V a l i d a t i o n  of a Search S t r a t e g y .  Survey Research Cen te r ,  
1 n s t i t u G  f o r  S o c i a l  Research, The Univers i ty  of Michigan, 

. - 
5 6 ~ e l e c t e d  " b e s t "  s p l i t s  r e p r e s e n t s  t h e  two-way b i n a r y  

d i v i s i o n  of t h e  independent  v a r i a b l e  which maximizes t h e  
exp la ined  sums of squares  of v a r i a b i l i t y  i n  t h e  dependent 
v a r i a b l e .  



be reasonably  r e l i a b l e  and v a l i d .  Texas d a t a  were chosen 

a l s o  because  of t h e  geographic  and s o c i a l  d i f f e r e n c e s  between 

s o u t h e a s t e r n  Michigan and Texas. The reason ing  behind t h i s  

j u r i s d i c t i o n  s e l e c t i o n  was t h a t  i f  m u l t i v a r i a t e  models of  

alcohol- involvement  d e r i v e d  from t h e s e  remote j u r i s d i c t i o n s  

were s i m i l a r ,  o r  i d e n t i c a l ,  t h e r e  would be  more conf idence  

i n  t h e  g e n e r a l i z a b i l i t y  of t h e  model produced. 

AID a n a l y s e s  were r e p l i c a t e d  f o r  18- t o  20-year-old 

d r i v e r s  and 21- t o  45-year-old d r i v e r s  i n  Texas and Oakland 

County, Michigan. Reported alcohol- involvement  was taken a s  

a b inomia l  dependent  v a r i a b l e  and t h e  program d i v i d e d  t h e  

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

b i n a t i o n s  of measurement l e v e l s ,  f o r  a l l  independent  v a r i -  

a b l e s .  A l l  p o s s i b l e  b i n a r y  s p l i t s  were ana lysed  f o r  each 

independent  v a r i a b l e ,  and t h e  s p l i t  which accounted f o r  t h e  

w i d e s t  v a r i a t i o n  on t h e  dependent  v a r i a b l e  was p l o t t e d  a s  

t h e  f i r s t  p r e d i c t i n g  s p l i t .  The procedure was r e p l i c a t e d  f o r  

each r e s u l t i n g  subgroup which genera ted  f u r t h e r  b i n a r y  

d i v i s i o n s .  The r e s u l t i n g  diagram p r e s e n t e d  i n t e r a c t i v e  r e -  

l a t i o n s h i p s  among t h e  independent  v a r i a b l e s ,  f o r  v a r i o u s  

combinat ions of  l e v e l s  of  measurement, and t h e  o r d e r  of pre-  

d i c t i o n  importance.  

Independent  v a r i a b l e s  were s e l e c t e d  t h a t  were cons ide red  

t o  be  r e l a t i v e l y  f r e e  of judgmental v a r i a t i o n  ( e r r o r )  on t h e  

p a r t  of t h e  a c c i d e n t  i n v e s t i g a t o r .  Pre-crash movements 

( a p p a r e n t )  , v i o l a t i o n s  codes such a s  speed ing ,  r e c k l e s s  

d r i v i n g ,  e t c . ,  were n o t  inc luded  i n  t h e  ana lyses  a s  indepen- 

d e n t  v a r i a b l e s  because t h e s e  measures a r e  open t o  cha l l enge  

as be ing  s u b j e c t i v e  . There fo re ,  o b j e c t i v e l y  measured v a r i -  

a b l e s  were chosen t h a t  would p rov ide  a p r e d i c t i o n  model of  

c o n s i s  t e n t  meaning and r e l i a b i l i t y .  The fo l lowing  indepen- 

d e n t  v a r i a b l e s  were i n c l u d e d  i n  A I D  ana lyses  of  Texas 1970 

and Oakland County, Michigan, 1 9 7 2  d a t a .  



Day of Week: 

Sunday-Saturday 

Hour of Day: - - 

6AM-9AN 
9AM-l1:59AM 
Noon- 2 : 59AM 
3PM-5:59PM 

Accident  Type : 

Rol lover  
Went o f f  road 
Crossed road 
H i t  a n o t h e r  v e h i c l e  
H i t  f i x e d  o b j e c t  
H i t  non-vehicular  

moving o b j e c t  
Other  

Accident  S e v e r i t y  : 

F a t a l  
I n  jury  
Proper ty  damage 

Nurtber of Moving Veh ic les :  

Popu la t ion  of Area i n  Which 
Crash Occurred: 

Township o r  r u r a l  
Less than  1,000 
1,000-2,500 
2,500-5,000 
5  , o o o - ~ o , o o o  
1 0  ,000-25,000 
25,000-50,000 
50,000-100 , 0 0 0  
1O0,OOO-250,000 
Missing d a t a  

Dr ive r  Age : 

18- 20 
21-45 

Dr ive r  Sex: 

Male 
Female 

Model Year of  Vehic le :  

Before 1964 
1964-66 
1967-68 
1969-70 
More r e c e n t  

I n v e s t i g a t i o n  Agency : 

S t a t e  p o l i c e  
C i t y  p o l i c e  
Township p o l i c e  o r  

cons t a b l e  
Other  ( m i l i t a r y ,  e t c . )  

I n  t h e  e x e c u t i o n  of  t h e  A I D  a n a l y s e s ,  subgroup minimum 

s i z e  was se t  a t  n=20 and s t a t i s t i c a l  s i g n i f i c a n c e  f o r  b i n a r y  

d i v i s i o n s  was e s t a b l i s h e d  a t  p>.01.  - More l i b e r a l  l i m i t s  on 

t h e  a n a l y t i c  procedure would have extended t h e  number of sub- 

group d i v i s i o n s  wi th  l i t t l e  p r e d i c t i v e  improvement. 

I n s p e c t i o n  of  F igures  B . l  and B.2 i n d i c a t e s  t h a t ,  i f  one 

begins  w i t h  t h e  base  group where a  p r o p o r t i o n  o f  t h e  popu- 

l a t i o n  had been d r i n k i n g ,  and fo l lows t h e  uppermost p a t h ,  



6:OOPM - 6:OOAM 
N = 3 2 9 4  
2 8 . 2 %  HBD 

- 
I 

' # M o v i n g  V e h i c l e s  
O n e  

M = 3 3 4  

1 H o u r  of C r a s h  I 4 4 . 6 %  HBD I 
Midnight - 6:OOAM 

4 6 . 7 %  HBD 

I 
~ - 

5 9 . 3 " a B D  1 
# M o v i n g  V e h i c l e s  
M o r e  Than O n e  

M a l e  D r i v e r s  
N = 7 5 1  
5 1 . 2 %  HBD 

T h u r s d a y  and F r i d a y  
N = 7 5  

N = 4 1 7  

- 

I F e m a l e  D r i v e r s  I I 4 2 . 7 %  HBD I 
N = 2 0 1  
2 9 . 1 %  HBD 

Sa tu rday  - W e d n e s d a y  
N = 1 2 6  

I 2 2 . 3 %  HBD 1 

1 M a l e  D r i v e r s  
N = 1 7 5 1  

6 : 0 0 P M  - M i d n i g h t  
2 4 . 1 %  HBD 

# M o v i n g  V e h i c l e s  
O n e  - 

N=410 
34% HBD 

# M o v i n g  V e h i c l e s  
M o r e  T h a n  O n e  

N=1341 
2 2 . 4 %  HBD 

Fenale D r i v e r s  C r a s h  S e v e r i t y  
N=59  1 F a t a l  or  I n i u r v  

1 2 3 . 2 %  HBD I I I ;i!ii 1 

# M o v i n g  V e h i c l e s  
More T h a n  O n e  

L 3.8% HBD 1 

Male D r i v e r s  
N.1415 
1 2 . 9 %  IIBD 

N=160 

Property D a m a g e  O n l y  
N = 3 5 0  

F I G U R E  B . l .  A I D  A N A L Y S I S  O F  OAKLAND COUNTY, M I C H I G A N  18-20 YEAR-OLD D R I V E R S  
"HAD BEEN D R I N K I N G "  (HBD) A S  DEPENDENT V A R I A B L E ,  1 9  72 DATA 
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t h e  f i n a l  c e l l  i s  t h e  "worst  c a s e "  i n  terms of p r o p o r t i o n  

w i t h  d r i n k i n g  involved.  S i m i l a r l y ,  i f  t h e  lower pa ths  a r e  

fol lowed from t h e  base  group, t h e  " b e s t  p a t h s "  can b e  

i d e n t i f i e d .  

F igures  B . 3  and B .4  p r e s e n t s  t h e  wors t  pa ths  f o r  a nun- 

b e r  of A I D  ana lyses  f o r  Oakland County, Michigan 1 9 7 2  and 

the s t a t e  of Texas, 1970. Separa te  ana lyses  were performed 

f o r  age subgroups (18-20 y e a r  o l d  d r i v e r s ,  1 6 - 2 0  y e a r  o l d  

d r i v e r s ,  21-45 y e a r  o l d  d r i v e r s )  . 
I n s p e c t i o n  of  Figures  B .3  and B.4 r e v e a l s  s e v e r a l  i n t e r -  

e s t i n g  p o i n t s .  The most s t r i k i n g  outcome i s  t h e  cons i s t ency  

of t h e  Hour of  Day f a c t o r  a s  t h e  most impor tan t  s i n g l e  pre-  

d i c t i o n  of a lcohol- involved c r a s h e s .  The dark hours of  t h e  

n i g h t  de f ined  e i t h e r  a s  9 :00PM-6:00AM, 9 :00PM-4:OOAM o r  

Midnight t o  6:OOAM always e n t e r  t h e  wors t  pa ths  f i r s t .  In  

Oakland County, Michigan t h i s  f a c t o r  a lone  doubles the pro- 

p o r t i o n  of d r i v e r s  who had been d r i n k i n g  i n  t h e  base  group. 

S i m i l a r l y  i n  t h e  Texas ana lyses  t h e  b a s e  group p r o p o r t i o n  i s  

g r e a t l y  i n c r e a s e d  wi th  only  one f a c t o r  i n  t h e  model - t ime 

of t h e  c r a s h .  

The second most s t r i k i n g  outcome of t h e s e  ana lyses  i s  

t h e  d iscrepancy between Texas and Oakland County of  t h e  pro- 

p o r t i o n  o f  HBD d r i v e r s  i n  t h e  base  groups.  I n  Oakland County 

between 16.3% and 24.0% of a l l  d r i v e r s  had been d r i n k i n g  

w h i l e  i n  Texas t h e  range of  p e r c e n t  HBD i s  j u s t  5.9-8.5%. 

This  i s  more l i k e l y  t o  be  an a r t i f a c t  of t h e  r e p o r t i n g  of  

alcohol- involvement  r a t h e r  than  a s u b s t a n t i v e  d i f f e r e n c e  

between Texas and Oakland County crash- involved d r i v i n g  

p o p u l a t i o n s .  Perhaps t h e  Texas i n v e s t i g a t o r s  have a p r i o r i  

no t ions  concerning where, when and under what circurns t ances  

a d r i v e r  i s  l i k e l y  t o  have been d r i n k i n g  t o  l e v e l s  of 

i n t o x i c a t i o n .  I f  s o ,  then  t h e s e  a p r i o r i  no t ions  appear  t o  

b e  q u i t e  v a l i d .  This  would s u g g e s t  t h a t  Texas i n v e s t i g a t o r s  

s e l e c t i v e l y  pursue evidence of  d r i n k i n g  w i t h  v i o l a t i o n  





18-20 Y e a r  O l d  D r i v e r s  

v- 7 
5 . 9 %  HBD* 

2 1 - 4 5  Y e a r  O l d  D r i v e r s  

Factor: H o u r  of ~ a ?  
,9 : 0 0 P M - 6 :  00- 
N = 6 6 7  
2 2 . 8 %  HBD 

F I G U R E  B - 4 -  T E X A S  1970  DATA 

6 6 . 7 %  HBD 
C 

( t o o  f e w  f e m a l e  d r ive rs  i n  this group 
7 

t o  p e r m i t  b i n a r y  s p l i t  by sex) 

*actor: I n v e s t i g a t i o n  
T e x a s  D e p a r t m e n t  of 

P u b l i c  S a f e t y  
N = 2 0 1  
34.8% HBD 

=8617 

. 

Factor: H o u r  of D a y  
.9: OOPM-4 : O O M  
N = 1 1 2 5  
31.1% HBD 

Factor: A c c i d e n t  Type 
H i t  a Pedes t r ian ,  

Parked C a r  o r  a F ixed  
O b j e c t  

N = 1 7 9  

Factor: Inves t iga t ion  
Texas D e p a r t m e n t  of 

P u b l i c  S a f e t y  & C i t y  
Pol ice D e p a r t m e n t s  

Factor:  A c c i d e n t  Type 

N = 3 3 3  
58.6% HBD 

bactor: D r i v e r  sex' 

A 

* H a d  B e e n  D r i n k i n g  
**Odd  ages ( 2 1 , 2 3 , ,  . . , 4 5 )  

H i t :  Pedestr ian,  
Parked or M o v i n g  
V e h i c l e ,  Fixed 
O b j e c t ,  R a n - o f  f R o a d  
o r  O v e r t u r n e d  i n  
R o a d w a y  

N = 3 6 0  
55.6% HBD + 

M a l e  
N=29 7 
61.3% HBD 



charges  i n  mind whi le  Oakland County i n v e s t i g a t o r s  address  

t h e  p o s s i b i l i t y  of a  wider  range of alcohol- involvement .  The 

d i s c r e p a n c i e s  between Texas and Oakland County b a s e  group pro- 

p o r t i o n s  a r e  e l i m i n a t e d  a s  t h e  m u l t i v a r i a t e  model unfo lds .  

Throughout t h e s e  ana lyses  t h e  cons i s t ency  of s p e c i f i c  

types  of  a c c i d e n t s  (ran-off-roadway , h i t  f i x e 6  o b j e c t ,  s i n g l e  

v e h i c l e  involvement ,  e t c . )  and involvement of male r a t h e r  

than  female d r i v e r s  i s  noteworthy. 

From t h e  A I D  ana lyses  t h r e e  f a c t o r s  were i d e n t i f i e d  t h a t  

c o n s i s t e n t l y  e n t e r  i n t o  p r e d i c t i o n  models f o r  a lcohol-  

r e l a t e d  c rashes  - t ime of  c r a s h ,  s e x  of d r i v e r ,  number of 

moving v e h i c l e s .  Taking t h e s e  t h r e e  independent  v a r i a b l e s  

f a c t o r s  and s u b s e t t i n g  t o t a l  c rash  popu la t ions  t o  i s o l a t e  

c rashes  which occurred  between 9 :00PM-6 :00AM, wi th  Male 

Dr ive r s  i n v o l v i n g  a S i n g l e  Moving Vehic le ,  t h e  p r o p o r t i o n  

of alcohol- involvement  i s  c o n s i s t e n t l y  about  53-63%, between 

j u r i s d i c t i o n s  and age groups. Consistency i s  achieved re -  

g a r d l e s s  of t h e  i n i t i a l  p r o p o r t i o n  of t h e  t o t a l  c r a s h  popu- 

l a t i o n  which i s  repu ted  t o  be a lcohol- involved,  and which 

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

o p e r a t i o n a l  v a r i a t i o n s  between j u r i s d i c t i o n s .  

The t h r e e - f a c t o r  s u r r o g a t e  a s  developed above i s  com- 

p a t i b l e  w i t h  a  l a r g e  body of knowledge r e g a r d i n g  t h e  i n t e r -  

a c t i o n  of d r i n k i n g  and d r i v i n g .  0 ' ~ a ~ ~ ~ f : ~ a l s o  us ing  A I D  

a n a l y s e s ,  demonstrated t h e  importance of t h e  dark hours  of 

370'Dav, J .  " C h a r a c t e r i s t i c s  of Alcohol Involvement i n  
~ i c h i g a n  F a t a l i t i e s  1966-1969". H I T  LAB Reports .  High- 
wav S a f e t y  Research I n s t i t u t e ,  The Univers i ty  of  Michigan, 
0 c t o b e r  15 7 0 ,  pp. 4- 8. 



t h e  n i g h t  i n  p r e d i c t i o n s  of  f a t a l  a c c i d e n t s  i n  Michigan 
59,60 

between 1966 and 1969. C l a r k ,  e t  a l .  r e p o r t e d  t h a t  t ime 

of n i g h t  was t h e  s i n g l e  most c o n s i s t e n t  p r e d i c t o r  of  h igh  

b lood a l c o h o l  c o n c e n t r a t i o n s  (BAC)  i n  a th ree -yea r  r e p l i c a t i o n  

of  r o a d s i d e  BAC su rveys  i n  Washtenaw County, Michigan, 
6 1  

F i l k i n s ,  e t  a l .  s i m i l a r l y  demonstrated t h a t  among Wayne 

County, Michigan f a t a l i t i e s ,  t h e  d r i v e r s  who were k i l l e d  

d u r i n g  t h e  n i g h t  were most l i k e l y  t o  have been d r i n k i n g .  

Zylman has  r e p o r t e d  t h a t ,  ' I .  . . n igh t t ime  c r a s h e s ,  s i n g l e  

v e h i c l e  c r a s h e s ,  and c r a s h e s  i n v o l v i n g  d r i v e r s  between 2 0  

and 60 y e a r s  o l d  a r e  more l i k e l y  t o  invo lve  a l c o h o l  than  

m u l t i v e h i c l e  c r a s h e s  t h a t  occur  i n  t h e  daytime and invo lve  
62 

d r i v e r s  who a r e  under 20 o r  more than  60 y e a r s  o l d " .  Here, 

time of  n i g h t ,  number of invo lved  v e h i c l e s ,  and d r i v e r  age 

a r e  used ,  i n  much t h e  same way a s  t h e  p r e s e n t  A I D  ana lyses  

would s u g g e s t .  I t  i s  q u i t e  t r u e  t h a t  20- t o  60-year-old 

d r i v e r s  a r e  more l i k e l y  t o  have h igh  BACs than  younger d r i v e r s ,  

however i t  i s  a l s o  t r u e  t h a t  lower BACs can c o n t r i b u t e  t o  

a c c i d e n t  involvement  among younger d r i v e r s  than  among o l d e r  

5 9 c l a r k ,  C . D . ,  Compton, M . J . ,  Douglass,  R.L. and F i l k i n s ,  L.D.  
o p . c i t . ,  1973, pp.8-11. 

6 0 ~ l a r k ,  C . D . ,  Cornpton, M.J., Douglas,  R.L. and F i l k i n s ,  L.D. 
"A Three Year Comparison of  Alcohol-Related  riving 
Behavior i n  Washtenaw County, Michigan." H I T  LAB Repor ts .  
Highway S a f e t y  Research I n s t i t u t e ,  The U n i v e r s i t y  of 
Michigan, October 19 7 3, pp. 1- 1 4 .  
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ones .  The p r e s e n t  A I D  ana lyses  do n o t  d i s c r i m i n a t e  s i g n i -  

f i c a n t l y  between t h e  18-20 and 21-45 age groups i n  terms of 

t h e  p r o p o r t i o n  which had been d r i n k i n g  a f t e r  t h e  same t h r e e  

f a c t o r s  a r e  i n t e r p r e t e d  i n t e r a c t i v e l y .  The p r e s e n t  th ree -  

f a c t o r - s u r r o g a t e  i s  cons idered  t o  be v a l i d  and r e l i a b l e  f o r  

a l l  j u r i s d i c t i o n s  i n  t h e  quas i -exper imenta l  d e s i g n  and f o r  

both young and o l d  d r i v e r s .  
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ANALYSIS OF DATA AS A TIbE-SERIES  QUASI-EXPERIMENT 

The purpose of t h e  a n a l y s i s  i s  t o  determine i f ,  w i t h i n  

t h e  framework of  t h e  quas i -exper imenta l  d e s i g n ,  a  measurable 

and s t a t i s t i c a l l y  s i g n i f i c a n t  change i n  t h e  l e v e l  of a l coho l -  

r e l a t e d  c r a s h e s  occur red  among newly e n f r a n c h i s e d  d r i n k i n g  

popu la t ions .  I n  t h a t  i t  i s  p o s s i b l e  t o  only  approximate an 

exper imenta l  s i t u a t i o n ,  it i s  necessary  t o  impose c e r t a i n  

s t a t i s t i c a l  models on t h e  t i m e - s e r i e s  d a t a  which w i l l  e f f e c t  

a d d i t i o n a l  c o n t r o l s  f o r  ext raneous  r i v a l  hypotheses .  This  

s e c t i o n  i s  concerned wi th  t h e  problem of measuring a  change 

i n  l e v e l  of t h e  t i m e - s e r i e s  a c c i d e n t  d a t a  and making 

s t a t i s t i c a l  i n f e r e n c e s  regard ing  such changes. 

The s t a t i s t i c a l  model upon which t h e  a n a l y s i s  i s  based 

was developed by Box and Tiao  (1965) .  Box and Tiao  pre-  

s e n t e d  an a n a l y t i c  technique  f o r  e s t i m a t i n g  and making i n -  

f e rences  about  a  change i n  l e v e l  of  non-s ta t ionary  time- 

s e r i e s  measurements. The model upon which t h e  a n a l y s i s  i s  

based i s  r e s t r i c t i v e ;  however, by decomposing t h e  d a t a  

according t o  an a d d i t i v e  g e n e r a l  model of t i m e - s e r i e s  d a t a  

and by t r ans fo rming  d a t a  i n t o  i n d i c e s  t h e  assumptions of 

t h e  model can be l a r g e l y  met. 



Glass  (1968)  , Glass, Ticlo and Maguirc (13 71) ancl ] \ laquire 

and Glass  (1967)  have d e s c r i b e d  t h e  a p p l i c a t i o n  o f  t h e  

p r i n c i p l e  t e c h n i q u e  f i r s t  developed by Box and T i a o  t o  

e m p i r i c a l  s e t t i n g s .  The model t h e s e  a u t h o r s  employed was a  

s p e c i a l  c a s e  of  t h e  i n t e g r a t e d  moving ave rage  p r o c e s s :  

where : 

L i s  a l o c a t i o n  parameter  which i s  d e s c r i p t i v e  
of  t h e  o v e r a l l  g e n e r a l  l e v e l  of  t h e  ser ies ,  

y i s  a  pa rame te r  which depends upon t h e  i n t e r -  
dependency of  t h e  o b s e r v a t i o n s  i n  t h e  s e r i e s ,  

a  i s  an o b s e r v a t i o n  o f  a  random normal v a r i a b l e  
w i t h  mean 0 and v a r i a n c e  3.  

Formula (1) d e s c r i b e d  t h e  nl o b s e r v a t i o n s  t a k e n  p r i o r  

t o  t h e  i n t r o d u c t i o n  of  a  t r e a t m e n t ,  e .g . ,  t h e  lower l e g a l  

d r i n k i n g  age .  The n2 o b s e r v a t i o n s  f o l l o w i n g  t h e  i n t r o -  

d u c t i o n  of  the t r e a t m e n t  d i f f e r  from (1) o n l y  i n  t h a t  a  

t r e a t m e n t  e f f e c t ,  p r e s e n t .  

The parameter  6 i s  t h e  i nc remen t  o r  decrement  i n  t h e  

l e v e l  of  t h e  time-series due t o  t h e  i n t r o d u c t i o n  of  t h e  

t r e a t m e n t .  The t r e a t m e n t ,  under  t h i s  model,  i s  assumed t o  

work an immediate and c o n s t a n t  e f f e c t ,  6 ,  upon t h e  time- 

s e r i e s .  

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

on s p e e d i n g  i n  1955,  the t r e a t m e n t  pa rame te r  was i n s t a n t l y  



imposed upon t h e  e n t i r e  d r i v i n g  p o p u l a t i o n  of t h a t  s t a t e .  

F u r t h e r ,  t h e  i n v e s t i g a t o r s  were a b l e  t o  o b t a i n  n  -60 monthly 1- 
measures p r i o r  t o  t h e  t r e a t m e n t ' s  i n t r o d u c t i o n  and n2=48 

monthly measures a f t e r  t h e  l e g a l  change. 
6 3 

I n f e r e n c e s  based on thc model d e s c r i b e d  assume an 

e x p o n e n t i a l  we igh t ing  o f  t h e  o b s e r v a t i o n s  i n  n  and n  s e r i e s  1 2 
most proximal  t o  t h e  t r e a t m e n t  p o i n t ,  Observat ions  more 

removed from t h e  t r e a t m e n t  p o i n t  a r e  a s s igned  lesser impor- 

t a n c e  and i n f l u e n c e  i n  t h e  a n a l y s i s .  

I n  t h e  p r e s e n t  i n v e s t i g a t i o n  of t h e  e f f e c t  on highway 

s a f e t y  o f  lower l e g a l  d r i n k i n g  age ,  two c h a r a c t e r i s t i c s  o f  

t h e  l e g a l  change and t h e  a v a i l a b i l i t y  of  d a t a  t o  us do n o t  

pe rmi t  a  v a l i d  a p p l i c a t i o n  o f  t h e  Box and Tiao  t echn ique  a s  

u t i l i z e d  by e a r l i e r  l e g a l  impact  i n v e s t i g a t o r s .  The lower 

l e g a l  d r i n k i n g  age ,  r a t h e r  than  d e f i n i n g  a  more r e s t r i c t i v e  

a c c e p t a b l e  behav io r  a s  i n  t h e  crackdown on speed ing ,  pe rmi t s  

a  p o p u l a t i o n  t o  purchase and consume a l c o h o l i c  beverages  

( l e g a l l y )  f o r  t h e  f i r s t  t ime.  Concep tua l ly ,  t h e  d i f f e r e n c e  

between more r e s t r i c t i v e  and a  more pe rmiss ive  l e g a l  change 

s u g g e s t s  t h a t ,  w i th  c o n s i d e r a t i o n  t o  s o c i a l  norms r e g a r d i n g  

b o t h  p o l i c e  enforcement  and d r i n k i n g  p r a c t i c e s ,  more 

immediate compliance i s  l i k e l y  t o  r e s u l t  among a  p o p u l a t i o n  

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

more pe rmiss ive  change, A s t e p w i s e  cha in  of  e v e n t s  and 

l e a r n i n g  curves  l o g i c a l l y  preceded t h e  e f f e c t  of  a  pe rmiss ive  

l e g a l  change on c r a s h  involvement .  I t  seems reasonab le  t h a t  

young people  needed t o :  1) l e a r n  abou t  t h e  l e g a l  change, 2 )  

t o  d e c i d e  t o  t a k e  advantage o f  t h e  new l e g a l  r i g h t  t o  pur- 

chase  a l c o h o l i c  beverages ,  3 )  t o ,  i n  many cases  l e a r n  t o  

d r i n k  o r  change e x i s t i n g  d r i n k i n g  p a t t e r n s ,  and t h e n ,  4 )  t o  

d r i v e  a f t e r  d r i n k i n g  more o f t e n  and a f t e r  more d r i n k i n g  



b e f o r e  t h e  lower l e g a l  age w i l l  have a  measurable e f f e c t  on 

t h e  highway environment.  The r e l a t i o n s h i p  of t h e  l e g a l  

change of age of ma jo r i ty  l e g i s l a t i o n  on highway s a f e t y  i s  

much more complex and l e s s  d i r e c t  than  a l e g a l  crackdown on 

a  p a r t i c u l a r  a s p e c t  of  d r i v i n g  behav io r .  

A second problem a s s o c i a t e d  w i t h  t h e  assumption of an 

immediate g e n e r a l  e f f e c t  of t h e  l e g a l  change b e i n g  i n v e s t i -  

ga ted  i s  t h a t ,  u n l i k e  the Connect icut  crackdown t h e  e n t i r e  

popu la t ion  of  new l e g a l  d r i n k e r s  i s  n o t  a f f e c t e d  immediately. 

Not only  do young people  need t o  pass  through a s e r i e s  of  

l e a r n i n g  c u r v e s ,  d e c i s i o n  making and b e h a v i o r a l  changes be- 

f o r e  t h e  highway environment i s  a f f e c t e d ,  b u t  a l s o  t h e  d i s -  

t r i b u t i o n  of b i r t h  d a t e s  throughout  t h e  y e a r  tends  t o  

g radua te  young people  i n t o  t h e  e n f r a n c h i s e d  p o p u l a t i o n  over  

an annual  c y c l e .  I t  was necessary  t o  measure t h e  impact  of 

t h e  lower l e g a l  d r i n k i n g  age n o t  a s  an immediate e f f e c t ,  b u t  

r a t h e r  a s  a  g radua l  impact over  t h e  f u l l  n2  t i m e  p e r i o d  

fo l lowing t h e  new laws. 

A more pragmat ic  d i f f i c u l t y  i s  t h a t  t h e  l e g a l  impact 

of t h i s  s tudy  i s  r e c e n t  and a  maximum of only  n2=19 monthly 

measures were a v a i l a b l e  f o r  a n a l y s i s .  The s h o r t  d u r a t i o n  of 

t h e  n2 p e r i o d  (most o f t e n  1 2  months) sugges t s  t h a t  measure- 

ments of t h e  l a s t  o b s e r v a t i o n  i n  t h e  n2  s e r i e s  a r e  a t  l e a s t  

a s  impor tan t  a s  t h e  f i r s t  n2  measurement. Indeed,  i f  l e a r n -  

i n g  curves  have a s  g r e a t  an i n f l u e n c e  on young d r i v e r s '  

behavior  a s  t h e  f a c t  of a  new law, then  e q u a l i z i n g  t h e  va lue  

of s h o r t  d u r a t i o n  p o s t - s e r i e s  o b s e r v a t i o n s  i s  mandatory, 

r a t h e r  than  e x p o n e n t i a l l y  we igh t ing  t h e  o b s e r v a t i o n s  most 

proximal t o  t h e  impact  p o i n t  of i n t e r v e n t i o n .  



TIME (IN MONTHLY UNITS) 

FIGURE C.1. HYPOTHETICAL TTME-SERIES OF ALCOHOL-RELATED CRASH 
FREQUENCIES WITH EXPONENTIAL WEIGHTING FUNCTION AND 
ONE-YEAR LEARNING CURVE SUPERIMPOSED ON Yt 



Figure  C .  1 i l l u s t r a t e s  t h e  d i f f i c u l t y  p r e s e n t e d  when an 

impact  confounded by l e a r n i n g  curves  i s  i n v e s t i g a t e d  w i t h  an 

i n t e g r a t e d  moving average  model such a s  t h e  Box Tiao  model 

used by Glass ;  a  measurable e f f e c t  could  be masked by t h e  

e x p o n e n t i a l  we igh t ing  f u n c t i o n s .  I n  t h e  f i g u r e  : 

(1) Are e x p o n e n t i a l  we igh t ing  f u n c t i o n s  w i t h  

e x p o n e n t i a l  decay a s s o c i a t e d  w i t h  d i s t a n c e  

from t h e  impact  p o i n t ,  

( 2 )  A h y p o t h e t i c a l  l e a r n i n g  curve  r e a c h i n g  

peak a t  t h e  end of  1 2  months, 

( y t )  A superimposed t i m e - s e r i e s  of  c r a s h  d a t a ,  

( 3 )  P o i n t  of i n t e r v e n t i o n .  

I n  o r d e r  t o  avoid  t h e  problems i d e n t i f i e d  w i t h  t h e  

a p p r o p r i a t e n e s s  of  t h e  i n t e g r a t e d  moving average  model an  

a l t e r n a t i v e  a u t o r e g r e s s i v e  model which Box and T iao  pre-  

s e n t e d  was adopted.  Given adequate  p r e  and p o s t  t ime p e r i o d s ,  

t h e  i n t e g r a t e d  moving average  model i s  s u p e r i o r  t o  an  auto-  

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

" t r e a t m e n t " .  The d a t a  a v a i l a b l e  i n  t h e  p r e s e n t  s t u d y ,  how- 

e v e r ,  i n v a l i d a t e  t h e  use o f  an i n t e g r a t e d  moving average  

model. Valuable  t ime p o i n t s  of  t h e  a f t e r  s e r i e s  would be  

l o s t  and q u i t e  p o s s i b l y  i n v a l i d  i n f e r e n c e s  would be made. 

Development of t h e  t e s t  s t a t i s t i c  t 8  i s  a s  fo l lows .  On 

t h e  assumption t h a t  t h e  s e r i e s  i s  genera ted  by a  f i r s t  o r d e r  

a u t o r e g r e s s i v e  p rocess  which s t a r t s  a t  t=l, then :  

and 



with I p l < l  

i n s t e a d  of : 

t h e  i n t e g r a t e d  moving average  64 model, 

The y terms a r e  a b s e n t  i n  t h e  a u t o r e g r e s s i v e  model. 

According t o  Box and T iao ,  L may be  regarded  a s  t h e  mean and 

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

t h e  lower l e g a l  d r i n k i n g  age. For any s p e c i f i c  va lue  of t h e  

a u t o r e g r e s s i v e  c o e f f i c i e n t  p ,  ( p=pO) t h e  t r a n s f o r m a t i o n  

b 4 ~ o ~  and T i a o ,  o p . c i t . ,  1 9 6 5 ,  pp.182-3,187. 



Y1 = z1 

Y~ 
= z  - 

P Po zp- 1 

can be w r i t t e n  and t h e  l i n e a r  model becomes 

where 

and E i s  t h e  Nxl v e c t o r  of  random normal d e v i a t e s  with com- 

mon v a r i a n c e  a'. 

The a u t h o r s  s t a t e d  t h a t :  



I n  terms of t h e  z l s ,  t h e  e s t i m a t e s  ( i , 8 )  , r e q u i r e d  f o r  

p r a c t i c a l  a p p l i c a t i o n ,  a r e  g iven by : 

where 

w i t h  



and 

For a s p e c i f i c  v a l u e ,  p = p O ,  t h e  sampling d i s t r i b u t i o n  of t h e  

q u a n t i  t y  

i s  t h e  s t u d e n t  t d i s t r i b u t i o n  wi th  (nl+n2-2) degrees  of 

freedom wi th  

6 5 ~ o x  and T iao ,  o p . c i t . ,  1965, pp.187-8.  



To apply  t h i s  technique  when p i s  unknown, h a s  t o  be 0 
e s t i m a t e d  from t h e  d a t a .  Box and Jenk ins  provided t h e  b a s i s  

66 
f o r  t h e  formula used i n  the p r e s e n t  s t u d y .  

where zt i s  t h e  o b s e r v a t i o n  a t  time t .  

I n  t h e  e v e n t  t h a t  z i s  known t o  be  z e r o ,  t h e  e s t i m a t e  

may be  s i m p l i f i e d  t o :  

The s t a n d a r d  d e v i a t i o n  of 6 i s  approximately 

( t o  terms of  o r d e r  l e s s  than  l / n )  . 

6 6 ~ . ~ . ~ .  BOX and G.M. J e n k i n s .  Time S e r i e s  Ana lys i s  - Fore- 
cas  t i n q  and Cont ro l .  San ~ r a n c i s c o :  Holden-Day , pp. 3 2 - 3 6 ,  
19 7 0 .  



S l i g h t  m o d i f i c a t i o n s  which a r e  o f t e n  used i n c l u d e :  

and 

8 i s  t h e  d i f f e r e n c e  between two weighted averages  a s  

g iven i n  i t s  d e f i n i t i o n  (Equat ion  2 )  . The g e n e r a l l y  r e -  

s t r i c t i v e  n a t u r e  of t h e  a u t o - r e g r e s s i v e  model i s  t h a t  t h e  

we igh t  f u n c t i o n s  f o r  t h e  averages  i n  t h e  b e f o r e  and a f t e r  

series a r e  uniform. The mode'l- i s  on ly  a c c e p t a b l e  i f  
o b s e r v a t i o n s  nea r  t h e  beg inn ing  and the end of  t h e  s e r i e s  

should  have a s  much weight  i n  t h e  e s t i m a t i o n  o f  6* a s  t h o s e  

c l o s e  t o  t h e  impact  e v e n t .  Such i s ,  t h e  case.- 

i n  t h e  s t u d y  of t h e  lower l e g a l  d r i n k i n g  age ,  g iven t h e  

shor t - t e rm d a t a  a v a i l a b l e  and t h e  l a c k  of  immediacy w i t h  

which t h e  new laws cou ld  have a f f e c t e d  a l l  p o t e n t i a l l y  

e n f r a n c h i s e d  new d r i n k e r s .  

The Box and T iao  model i s  r e s t r i c t i v e ,  a l s o ,  i n  t h a t  a 

number of  assumptions r e g a r d i n g  t h e  d a t a  a r e  r e q u i r e d .  

(1) The s e r i e s ,  b e f o r e  and a f t e r  a  t r e a t m e n t  

i s  i n t r o d u c e d ,  i s  f r e e  of  l i n e a r  t r e n d .  

( 2 )  The s e r i e s  i s  f r e e  of  r e g u l a r  r e p e a t i n g  

c y c l e s .  

An a d d i t i v e  model of t i m e - s e r i e s  d a t a  can be  s t a t e d ,  i n  t h e  

a b s t r a c t  a s :  



where 

Y = t h e  l i n e  

S = s e a s o n a l  c y c l i c  components 

C = c y c l i c  components o t h e r  than  s e a s o n a l  

T = l i n e a r  t r e n d  components 

I = i r r e g u l a r  components n o t  exp la ined  by 
o t h e r  components 

I n  t h e  c r a s h  d a t a  w e  acqu i red  f o r  a n a l y s i s  w e  have n o t  been 

a b l e  t o  i d e n t i f y  c y c l i c  components o t h e r  than  those  

exp la ined  by s e a s o n a l  v a r i a t i o n s .  Therefore  a  lesser 

model was adopted such t h a t :  

A s imple  t r ans fo rmat ion :  

(Y-T) - S = I 1 

demonst ra tes  t h a t  i f  t h e  s e r i e s  i s  decomposed and s e a s o n a l  and 

and t r e n d  components a r e  removed, i r r e g u l a r s ,  o r  r e s i d u a l s ,  

a r e  i s o l a t e d  which meet t h e  assumptions of t h e  Box and Tiao  

model. Tha t  i s ,  i n  f a c t ,  what was done f o r  each of  

s e v e r a l  v a r i a b l e s  i n  each j u r i s d i c t i o n  of our  a n a l y s i s .  
Seasonal  decomposition was accomplished by computing 

t h e  mean va lue  of any given dependent v a r i a b l e  by monthly 

s t r a t a  and then  s u b s t r a c t i n g  t h e  mean, expec ted ,  va lue  from 

each monthly o b s e r v a t i o n .  The expec ted ,  c y c l i c ,  v a r i a t i o n  

i n  each s e r i e s  was removed. 

Data c o r r e c t e d  f o r  s e a s o n a l  e f f e c t  then  were submi t t ed  

t o  l i n e a r  r e g r e s s i o n  a n a l y s i s .  The l e a s t  squares  p l o t  was 

computed and r e s i d u a l s  about  t h e  l i n e  were saved.  I n  t h i s  



way t h e  t r e n d  component of  t h e  s e r i e s  was removed. The 

r e s i d u a l s  d e f i n e  t h e  i r r e g u l a r  component I i n  t h e  g e n e r a l  

t i m e - s e r i e s  model. Because bo th  s e a s o n a l  and t r e n d  com- 

ponents  have been removed w c  c a l l  the r e s u l t a n t  i r r e g u l a r  

d a t a  a second-order  r e s i d u a l .  The r e s i d u a l s  were t h e n  

s e g r e g a t e d  i n t o  n  p r e - i n t e r v e n t i o n  o b s e r v a t i o n s  and n2 p o s t -  1 
i n t e r v e n t i o n  o b s e r v a t i o n s  and the t e s t  s t a t i s t i c  t; was com- 

pu ted  f o r  each  of e l e v e n  v a r i a b l e s  f o r  each  of e l e v e n  

a n a l y t i c  j u r i s d i c t i o n s .  

The e n t i r e  a n a l y s i s  p roces s  i s  p r e s e n t e d  i n  a flow- 

diagram i n  C . 2 .  



Measures  Over R a t e s  Over  Time 

Time P e r i o d s  by P e r i o d s  by Month ly  

Monthly  I n t e r v a l s  I n t e r v a l s  

P l o t  Second  a n d  T h i r d  I 
!Level R e s i d u a l s  Over  ~ i m e l  

By Month ly  I n t e r v a l s  ?-- 
I G e n e r a t e  B i v a r i a t e  I I Compute t; ( Box k T i a o  - Frequency  T a b l e s  : - Compute h l o ~ l t h l y  Compute L i n e a r  
= p e n d e n t  V a r i a b l e s  Compute Age- A u t o r e g r e s s  i v e  Mode l )  f o r  

(by Age g r o u p )  i n  Mean (X) V a l u e s  
'Orrect R e g r e s s  i o n  E s t i m a t e s  C o r r e c t  f o r  L i n e a r  

~ ~ ~ h  ~ i ~ ~ - ~ ~ ~ .  l e s ,  h t e r m i n e  
Months , b S p e c i f i c  R a t e s  3 "Expec ted"  ~ a l u e s ~ ~ ~ ~ ~ ~ ~ ~ ~  

+ . f o r  Each T i m e - s e r l e s   rend component  of + level of p r o b a b i l i t y  Under 

I by hlonth o f  Each  T i m e - s e r i e s  a l r e a d y  c o n t r o l l e d  f o r  Each  T i m e - s e r i e s  
N u l l  H y p o t h e s i s  'r S e a s o n a  1 Component 

4 

C w p o n e n t s  a n d  D e c o l p o s i t i o n  
Y- Series, S- S e a s o n a l  Component 

o f  Time-ser ie l r  D a t a  : 
T- T r e n d  C o r p o n e n t ,  I- I r r e g u l a r  CorpOnen t  

Compare B e f o r e - A f t e r  V a l u e s  o f  Each  ) 
T i m e - s e r i e s  and E s t a b l i s h  E f f e c t - R e l a t e d  

F I G U R E  C.2.  ANALYSIS FLOW CHART 

T e s t  H y p o t h e s e s  R e g a r d i n g  

S h i f  t - i n - L e v e l .  By V a r i a b l e  

for Each  J u r  f s d i c t  i o n  A 
Hypotheses  





A P P E N D I X  D 

T I M E - S E R I E S  FREQUENCY POLYGONS OF ELEVEN 
ANALYTIC V A R I A B L E S  I N  WASHTENAW COUNTY, MICHIGAN 1 9 6 8 - 1 9 7 2  





TIME-SERIES FREQUENCY POLYGONS OF ELEVEN ANALYTIC 
VARIABLES I N  WASIITENAW COUNTY, MICIIIGAN 19 6 8-19 7 2  

The fo l lowing  p l o t s  demonstrate  t h e  e f f e c t i v e n e s s  of  t h e  

t ime-se r i e s  decomposi t ion techniques  used i n  t h e  p r e s e n t  i n -  

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

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

where : 

Y = t h e  t i m e - s e r i e s ;  

T = l i n e a r  t r e n d  components; 

S  = r e g u l a r  s e a s o n a l  c y c l i c  components; and 

I = i r r e g u l a r  components ( r e s i d u a l s ) .  

As d i s c u s s e d  i n  Appendix C and i n  S e c t i o n  2 ,  t h e  

second l e v e l  i r r e g u l a r s ,  r e s i d u a l s ,  a r e  frequency d a t a  con- 

t r o l l e d  f o r  l i n e a r  t r e n d  and s e a s o n a l  c y c l e s .  Th i rd  l e v e l  

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

f o r  l i n e a r  t r e n d ,  n o t  o the rwise  a s s o c i a t e d  w i t h  p o p u l a t i o n  

change, and s e a s o n a l  c y c l e s .  



The e leven a n a l y t i c  va r i ab l e s  include : 

Tota l  18-20 year  o ld  crash experience 

Tota l  21-45 year  o ld  crash experience 

18-20 year  o ld  H B D  crash experience 

21-45  year  o ld  H B D  crash experience 

1 8 - 2 0  year  o ld  three-  fac tor - sur roga te  crash 
experience 

21-45 year  o ld  th ree- fac tor - sur roga te  crash 
experience 

Tota l  crash exper ience,  a l l  ages 

Tota l  BBD crash exper ience,  a l l  ages 

Tota l  year  o ld  th ree- fac tor - sur roga te  crash 
exper ience,  a l l  ages 

18-20 age-specif i c  three-  fac tor - sur roga te  
r a t e  

21-45 age-spec i f ic  th ree- fac tor - sur roga te  
r a t e  



F I G U R E  D. 1. TOTAL 18-20 .YEAR-OLD DRIVER CFASH INVOLVE- 
MENTS I N  WASHTENAW COUNTY, M I C H I G A N  BY 
MONTH 



Second Level Residual 
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FIGURE D . 2 .  TOTAL 2 1 - 4 5  YEAR OLD DRIVER CRASH 
INVOLVEMENTS I N  WASHTENAW COUNTY, 
MICHIGAN BY MONTH 



Tota l  t'rollilrncy 

TEAR 

Second Level Residual 

FIGURE D. 3. 18-20 YEAR OLD "HSD" DSIVEF. CRASH 
INVOLVEMENTS IN WASHTENAW COUNTY, 
MICHIGAN BY MONTH 



30 1 Second Level  Resldual 

WAR 

FIGURE D.4. 21-45 YEAR OLD "HBD" DRIVER CRASH 
INVOLVEMENTS I N  WASHTENAW COUNTY, 
MICHIGAN BY MONTH 



Second Level Residual 

FIGURE D.5. 18-20 YEAR OLD THREE-FACTOR-SURROGATE 
DRIVER CRASH INVOLVEMENTS IN WASHTENAW 
COUNTY, MICHIGAN BY MONTH 



YEAR 

Second Level Residual  

YEAR 

FIGURE D.6. 21-45 YEAR OLD THREE-FACTOR-SURROGATE 
DRIVER CRASH INVOLVEMENTS IN WASHTENAW 
COUNTY, MICHIGAN BY MONTH 



YEAR 

YEAR 

FIGURE D.7. TOTAL DRIVER CRASH INVOLVEMENTS IN 
WASHTENAW COUNTY, MICHIGAN BY MONTH 



YEAR 

Second Level Residual 

YEAR 

FIGURE D. 8. TOTAL "HBD" D R I m R  CRASH INVOLVEMENTS I N  
WASHTENAW COUNTY, M I C H I G A N  BY MONTH 



Total Frequency 

1968 

YEAR 

Second Level  Res idual  

FIGURE D.9, TOTAL THREE-FACTOR-SURROGATE DRIVER 
CRASH INVOLVEMENTS IN WASHTENAW COUNTY, 
MICHIGAN BY MONTH 



F l r  ,.t Lc\vc5l  K v s l d u a l  --- .. - - - --- 
(Ccntrcilcd L.y A ~ ; t ~ - S ~ ~ ~ , ~ . l f l c  Population Growth) 

YEAR 

T h i r d  Level Resldual 

YEAR 

FIGURE D.lO. 18-20 YEAR OLD AGE-SPECIFIC THREE- 
FACTOR-SURROGATE RATE WASHTENAW COUNTY, 
MICHIGAN 19 68- 19 72 



First Level Residual 
(Controlled by Age-Specific ~ o p u i a t i o n  Growth 

Third Level Residual 

FIGURE D. 11. 21-45 YEAR OLD AGE-SPECIFIC THEE-FACTOR 
SURROGATE RATE WASHTENAW COUNTY, MICHIGAN 
1968-1972 





APPENDIX E 

TABULAR CRASH DATA FOR FULL QUASI-EXPERIMENTAL DESIGN 





TABULAR CRASH DATA FOR FULL QUASI-EXPERIMENTAL DESIGN 

The fo l lowing  t a b l e s  p r e s e n t  grouped d a t a  f o r  a l l  

e l e v e n  a n a l y t i c  f i l e s  i n  t h e  quas i -exper imenta l  d e s i g n .  

Three t a b l e s  a r e  inc luded  f o r  each of  e l even  j u r i s d i c t i o n s  

i n c l u d i n g  : 

(1) Annual d r i v e r  involvements  f o r  t o t a l  c rash  

involvements  ( T )  ; r e p o r t e d  a l c o h o l - r e l a t e d  

involvements  ( H B D )  ; and t h r e e - f a c t o r -  

s u r r o g a t e  ( 3 f )  c rash  involvements ,  

( 2 )  Annual a g e - s p e c i f i c  d r i v e r  involvement 

r a t e s  by type  o f  c r a s h ,  and 

( 3 )  Dr ive r  involvements  by month and c r a s h  

The fo l lowing  t a b l e s  a r e  inc luded :  

E .1 Michigan S ta tewide  - Annual Dr ive r  Involvements 
by Age Group and Type 

E .  2 Michigan S ta tewide  - Annual Age-Specif ic  Dr ive r  
Involvement Rates by Type 

E.3 Michigan S ta tewide  1968 - Driver  Involvements by 
Month, Age Group and Type 

Michigan S ta tewide  1969 - Driver  Involvements by 
Month, Age Group and Type 

Michigan S ta tewide  1970 - Driver  Involvements by 
Month, Age Group and Type 

Michigan S ta tewide  1971 - Driver  Involvements by 
Month, Age Group and Type 

~ i c h i g a n  S ta tewide  1972 - Driver  Involvements by 
Month, Age Group and Type 

E .  4 Washtenaw County, Michigan - Annual Dr ive r  Involve-  
ments by Age Group and Type 

E .5 Washtenaw County, Michigan - Annual Age-Specific 
Dr ive r  Involvement Rates by Type 

E .6 Washtenaw County, Michigan 1968 - Driver  Involvements 
by Month, Age Group and Type 

Washtenaw County, Michigan 1 9  69 - Driver  Involvements 
by Month, Age Group and Type 

Washtenaw County, Michigan 1970 - Driver  Involvements 
by Month, Age Group and Type 



Wash tenaw County,  F i c l l i  qan 19 71 - D r i v e r  Involvements  
by Month, Age Group and Type 

Washtenaw County,  Michigan 1972 - D r i v e r  Involvements  
by !!onth, Age Group and Type 

Oakland County,  Dlichigan - Annual D r i v e r  Involvements  
bly Age Group and Type 

Oakland County,  Michigan - Annual Age -Spec i f i c  
D r i v e r  Involvement  Ra te s  by Type 

Oakland County,  Michigan 1968 - D r i v e r  Involvements  
by  Month, Age Group and Type 

Oakland County,  Michigan 1969 - Driver Involvements  
by Month, Age Group and Type 

Oakland County,  Michigan 19 70 - D r i v e r  Involvements  
by Month, Age Group and Type 

Oakland County,  Michigan 1971  - D r i v e r  Involvements  
by Flonth, Age Group and Type 

Oakland County,  MIchigan 1972 - D r i v e r  Involvements  
by ?4onth, Age Group and Type 

Wayne County,  i4 ichigan - Annual D r i v e r  Involvements  
by Age Group and Type 

Wayne County,  l l i ch igan  - Annual Age -Spec i f i c  D r i v e r  
Involvement  Ra te s  by Type 

Wayne County,  Michigan 1971  - D r i v e r  Involvements  by 
Month, Age Group and Type 

Wayne County,  > l ich igan  1972 - D r i v e r  Involvements  by 
Month, Age Group and Type 

Wayne County,  Michigan 1973 - D r i v e r  Involvements  by 
Month, Age Group and Type 

Michigan F a t a l  Crashes  - Annual D r i v e r  Involvements  by 
Age Group and Type 

Michigan F a t a l  C ra shes  - Annual Age -Spec i f i c  D r i v e r  
Involvement  Ra te s  by Type 

Michigan F a t a l  Crashes  1968 - D r i v e r  Involvements  by 
Month, Age Group and Type 

Michigan F a t a l  C ra shes  1969 - D r i v e r  Involvements  by 
Month, Age Group and Type 

Michigan F a t a l  C ra shes  1970 - D r i v e r  Involvements  by 
Month, Age Group and Tyge 

Michigan F a t a l  C ra shes  1971  - D r i v e r  Involvements  by 
Month, Age Group and Type 

Michigan F a t a l  Crashes  1972 - D r i v e r  Involvements  by 
Month, Age Group and Type 

Maine - Annual D r i v e r  Involvements  by Age Group and Type 
Maine - Annual Age -Spec i f i c  D r i v e r  Involvement  Ra te s  

by Type 
Maine 1970 - D r i v e r  Involvements  by Month, Age Group 

and Type 
Maine 1971  - D r i v e r  Involvements  by Month, Age Group 

and Type 
Maine 1972 - D r i v e r  Involvements  by Month, Age Group 

and Type 



Vermont - Annual Dr iver  Involvements by Age Group and 
TY pe 

Vermont - Annual Age-Specif ic  Dr ive r  Involvement Rates 
by Type 

Vermont 1971 - Driver  Involvements by Month, Age Group 
and Type 

Vermont 1972 - Driver  Involvements by Month, Age Group 
and Type 

Lou i s iana  - Annual   river Involvements by Age Group 
and Type 

Lou i s iana  - Annual Age-Specif ic  Dr ive r  Involvement 
Rates by Type 

Lou i s iana  1971 - Driver  Involvements by Month, Age 
Group and Type 

Lou i s iana  1972 - Driver  Involvements by Month, Age 
Group and Type 

Lou i s iana  1973 - Driver  Involvements by Month, Age 
Group and Type 

New York - Annual Dr ive r  Involvements by Age Group and 
TY pe 

New York - Annual Age-Specif ic  Dr ive r  Involvement Rates 
by Type 

New York 1968-69 - Driver  Involvements by Months, Age 
Group and Type 

New York 1970 - Driver  Involvements by Month, Age 
Group and Type 

New York 1971 - Driver  Involvements by Month, Age 
Group and Type 

New York 1972 - Driver  Involvements by Month, Age 
Group and Type 

Texas - Annual Dr iver  Involvements by Age Group and Type 
Texas - Annual Age-Specif ic  Dr ive r  Involvement Rates 

by Type 
Texas 1969 - Driver  Involvements by Month, Age Group and 

TY Pe 
Texas 1970 - Driver  Involvements by Month, Age Group and 

Type 
Texas 19 71 - Driver  Involvements by Month, Age Group and 

Type 
Texas 1972 - Driver  Involvements by Month, Age Group and 

TY pe 
Pennsylvania  - Annual Dr ive r  Involvements by Age Group 

and Type 
Pennsylvania - Annual Age-Specif ic  Involvement Rates by 
TY pe 
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MICllll(;AN STATEWIDE 

Annual D r i v e r  I n v o l v e m e n t s  by A g e  G r o u p  a n d  T y p e  

1 9  6  8  

AGE GROUPS 

7 

1 9  7 1  

AGE GROUPS 

21-45  

1 8 6 8 9  

3 5 3 5  

1 7 5 2  

. 

ALL 

3 7 4 8 1  

5 7 3 3  

3 0 4 8  

A L L  
Y 

' 4 2 1 4 7  

5 9 0 2  

3 4 1 8  

r 

1 9 7 3 1  

AGE GROUPS 

18-20  

5 5 7 6  

6 5 8  

6 2 1  

F 

ALL 

4 5 6 0 6  

6 7 4 1  

3 9 6 2  

BEFORE 

AGE GROUPS 

- 
1 

1 9 6 9  

AGE GROUPS 

1 8 - 2 0  

6 1 8 2  

6 9 7  

6 5 3  

A L L  

1 6 2 6 7 c  

2392:l 

1 2 8 3 (  

.. 

ALL 

4 1 1 6 4  

6 3 8 3  

3 2 3 9  

21-45 

2 1 0 6 7  

3 6 1 3  

1 9 2 8  

1 9 7 2  

AGE GROUPS 

18-20  

7 6 0 8  

1 2 2 2  

879  

1 9  70 

AGE GROUPS 

A L L  

48160  

7 1 7 3  

4 2 1 3  

21-45 

2 2 3 4 1  

3 8 5 5  

2030 

18-20  

24219  

2 7 5 2  

2 5 6 5  

1 8 - 2 0  

6 2 5 1  

7 1 7  

6 9 3  

ALL 

4 1 8 7 8  

5 9 0 5  

3 1 2 5  

v i 

1 9 7 3  

AGE GROUPS 

21-45  

8 0 8 2 5  

1 4 7 5 1  

7 3 0 1  
J 

21-45  

2 0 3 3 1  

3 9 2 4  

1 8 2 0  

18-20  

7 8 7 7  

1 2 4 2  

9 7 3  

A L L  

2 6 6 0 3  

3 9 3 2  

2 3 1 1  

T 

A F T E R  

AGE GROUPS 

18-20  

6 2 1 0  

6 8 0  

5 9 8  

21-45 

2 3 7 2 0  

4139  

2 1 0 3  

. 

A L L  

7 4 7 6 3  

1.1105 

6 5 2 4  

21-45 

2 0 7 3 8  

3679  

1 8 0 1  

1 8 - 2 0  

4 4 3 8  

7 1 3  

5 1 3  

21-45  

1 3 0 3 2  

2249  

1 1 8 4  

1 8 - 2 0  

1 2 3 1 5  

1 9 5 5  

1 4 8 6  

21-45  

3 6 7 5 2  

6 3 8 8  

3 2 8 7  

J 
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MICHIGAN STATEWIDE 

A n n u a l  Age-Specif ic  Driver I n v o l v e m e n t  R a t e s  by T y p e  . 
1 9 6 8  

AGE GROUPS 

.- 

, 1 9 7 1  

AGE GROUPS 

21-45 

, 1 8 9  

.094  

ALL 

, 1 5 3  

, 0 8 1  

BEFORE 

AGE GROUPS 

r 1 

19 69 

AGE GROUPS 
18-20  

. I 1 8  

,111 

21-45 

, 1 7 2  

, 0 9 2  

, A L L  

, 1 4 0  

, 0 8 1  

ALL 

. I 4 7  

. 079  

C 

ALL 

. I 5 5  

.079  

1 

1 9 7 2  

AGE GROUPS 

18-20  

, 1 1 3  

. l o 6  

, ALL 

, 1 4 9  

. 0 8 7  

* 

TOTAL 

AGE GROUPS 

18-20 

. 1 1 4  

. l o 6  

18-20  

, 1 1 5  

,111 

9 

1 9  70 

AGE GROUPS 

ALL 

, 1 4 8  

. 0 8 2  

21-45 

. I 8 3  

, 0 9 0  

21-45 

. I 9 3  

.090  

ALL 

, 1 4 1  

, 0 7 5  

18-20  

, 1 5 8  

. I 2 4  

. 3 

1 9 7 3  

AGE GROUPS 

21-45 

. I 7 4  

. 089  

18-20 

.129  

,111 

A F T E R  

AGE GROUPS 

18-20 

, 1 1 0  

. 0 9 6  

21-45 

. 1 7 3  

. 0 9 1  

- 

A L L  

, 1 4 8  

, 0 8 7  

* 

21-45 

. I 8 0  

, 0 9 0  

, ALL 

, 1 4 9  

, 0 8 7  

21-45 

. 1 7 7  

, 0 8 7  

- 

18-20 

. I 6 1  

, 1 1 6  

18-20 

, 1 5 9  

, 1 2 1  

21-45 

. I 7 4  

, 0 8 9  



1s . 3 

M I C I I I G A N  S'I'ATEWIDE 1 9 6 8  

HBD 

T 

HBD 

3 f  

T 

HBD 

3 f  

Driver Involvements by Month, Age Group and Type 

JANUARY 

GROUPS 

, 

I OCTOBER 

2 1 - 4 5  

1 8 5 4  

2 6 5  

1 3 2  

, ALL 

3 5  29 

4 3 8  

2 4 6  

JULY . 
AGE GROUPS 

1 8 - 2 0  

5 3 0  

5 1  

5 8  

A P R I L  

AGE GROUPS 

ALL 

29 8 8  

4 6 7  

2 5 1  

L 

I 

FEBRUARY 

AGE GROUPS 
, ALL 

2 7 8 4  

40 5  

1 8 5  

2 1 - 4 5  

1 1 3 3  

2 5 7  

1 0 9  

ALL 

2 3 3 9  

4 1 4  

1 9  3 

MAY 

AGE GROUPS 

1 8 - 2 0  

4 7 6  

5 4  

5 3  

1 8 - 2 0  

3 5 4  

4 3  

4 3  

ALL 

2 8 6 1  

4 6 7  

2 7 1  

* 

r 

AUGUST 

AGE GROUPS 

2 1 - 4 5  

1 4 3 9  

2 8 4  

1 4 8  

1 8 - 2 0  

4 0 4  

5 2  

3 8  

v % 

MARCH 

AGE GROUPS 

ALL 

3 1 0 9  

5 2 9  

2 6 1  

21-45 .  

1 3 9 3  

2 4 1  

1 0 3  

ALL 

2 7 8 3  

4 4 3  

2 2 3  

1 8 - 2 0  

4 4 1  

5 2  

49 

I 
JUNE 

AGE GROUPS 
2 1 - 4 5  

1 4 0 2  

2 9 0  

1 5 4  

- 

ALL 

3 0 5 0  

4 5 1  

2  8 0  

1 8 - 2 0  

4 7 2  

7 4  

5 7  

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

4 2 2  

5 5  

4 3  

2 1 - 4 5  

1 5 2 5  

3 2 2  

1 4 8  

ALL 

2 9 9 4  

4 4 1  

2 3 8  

i T 

DECEMBER 

AGE GROUPS 

2 1 - 4 5  

1 4 6 5  

2 6 8  

1 3 3  

i 

1 8 - 2 0  

4 9 5  

5 6  

6 2  

ALL 

4 1 9 7  

6 0 5  

30 8  

2 1 - 4 5  

1 4 5 4  

2 9 0  

1 6 0  

1 8 - 2 0  

4 5 0  

5 2  

5 0  

2 1 - 4 5  

1 4 8 1  

2 8 1  

1 3 4  

1 8 - 2 0  

6 0 7  

6 4  

5 6  

2 1 - 4 5  

2 1 3 9  

3 8 4  

1 8 9  



MICHIGAN STATEWIDE 1969 

T 

HBD 

3 f  

Driver I n v o l v e m e n t s  by Month ,  A g e  G r o u p  a n d  T y p e  

HBD 

I 

T 

HBD 

3 f  

HBD 

3 f  

MARCH 

AGE GROUPS 

. 
JANUARY - 

AGE GROUPS 

ALL 

2813  

453  

228 

r 

A P R I L  

AGE GROUPS 

2 1 - 4 5 ,  

2340 

3 4 1  

1 4 7  

ALL 

4393  

526 

233  

18-20 

443 

6 1  

45  

r 

J U L Y  

AGE GROUPS 

18-20 

634 

5 1  

40 

21-45. ,  

1 3 7 5  

286 

1 3 5  

21-45 

1 3 1 4  

269 

1 2 1  

ALL 

2658 

445 

230 

L 

OCTOBER 

AGE GROUPS 

,- v 

FEBRUARY 

AGE GROUPS 

18-20 

399 

49 

50 

21-45 

1579  

294 

1 5 3  

ALL 

3357 

510 

273  

. 

ALL 

3926 

60 3 

29 3  

, A L L  

2540 

433 

215  

MAY . 
AGE GROUPS 

18-20 

576 

7 1  

5 8  

, ALL 

3286 

564 

2  80 

r 1 

AUGUST 

AGE GROUPS 

18-20 

5 5 8  

7 3  

7 1  

18-20 

355  

4 6  

32 

ALL 

3284 

5 6 3  

250 

NOVEMBER 

AGE GROUPS 
21-45 

1 8 9 8  

370 

1 5 8  

21-45 

1 2 9 4  

265 

1 3 3  

18-20 

507  

56 

5 5  

i 

JUNE 

AGE GROUPS 

, ALL 

4163  

6 4 1  

383  

21-45- 

1609  

354 

1 5 6  

ALL 

3287 

487 

30 2  

18-20 

478 

59 

47 

SEPTEMBER 

AGE GROUPS 
21-45 

1 5 9 8  

345 

1 4 6  

ALL 

3135 

475 

224 

18-20 

624 

6 5  

8 1  

DECEMBER 

AGE GROU.PS 

18-20 

5 3 3  

5 3  

80 

21-45 

2046 

399 

209 

ALL 

4322 

6 8 3  

328 

2 1  - 4 5 ,  

1580  

3 1 1  

1 6 4  

18-20 

4 7 1  

57  

5 1  

21-45. 

1 4 9 2  

262 

119  

4 

18-20 

6 7 3  

76 

8 3  

21-45 

2206 

428 

179  



MICIIIGAN STATEWIDE 1 9  70  

T 

HBD 

3 f  

HBD 

D r i v e r  I n v o l v e m e n t s  by Month, 

A P R I L  

AGE GROUPS 

OCTOBER 

1 

JANUARY 
b 

A G E  GROUPS 

ALL 

2 6 5 7  

4 3 8  

209 

I 

J U L Y  

AGE GROUPS 

HBD 

ALL 

3 4 2 7  

442  

2 4 3  

.- 

Age Group a n d  Type 

21-45  

2 2 1 4  

309 

1 3 6  

, ALI; 

4 3 5 8  

49 5  

2 6 3  

1 8 - 2 0  

4 0 5  

50 

4 1  

18-20  

6 4 7  

49 

5 7  

21-4 

1 3 3 1  

2 8 5  

1 2 9  

1 8 - 2 0  

5 3 6  

5 8  

6 5  

1 

FE13RIJARY 

neb: clR0UPS 

21-4 

1 6 5 2  

266  

1 2 5  

, ALL 

3 5 2 1  

49 4  

230  

. 

1 

?IAY 

AGE GROUPS 

AUGUST 

AGE GROUPS 

1 8 - 2 0  

5 3 0  

5 7  

40  

ALL 

3110  

499 

2 6 7  

ALL 

3 2 2 6  

4 7 5  

2  39 

NOVEMBER 

AGE GROUPS 

21-45 

1 8 1 3  

309 

1 3 7  

MARCH 

AGE GROUPS 

ALL 

3 8 1 3  

5 6 3  

3 5 2  

ALL 

3 0 7 3  

4 6 7  

2 6 3  

18-20  

4 7 5  

6 1  

47  

P 

JUNE 

AGE GROUPS 

18-20  

5 0 6  

5 8  

4 1  

21-45  

1 5 2 4  

320  

1 5 6  

ALL 

3 3 6 6  

4 9 3  

2 4 5  

21-45  

1 5 6 5  

299 

1 4 1  

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

560  

60 

5 6  

1 8 - 2 0  

4 2 5  

5 2  

50  

3 2 2 4  

4 6 8  

2 3 5  

21-45 

1 8 8 6  

344  

2 0 5  

21-45  

1 5 6 4  

3 0 6  

1 7 2  

- 

1 8 - 2 0  

5 2 1  

6 1  

4 8  

2 1 - 4 5  

1 6 2 1  

3 2 8  

1 3 6  

- E r c T K G  - 
470 

5 5  

50  

1 5 0 7  

2 8 1  

1 3 4  
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MICHIGAN STATEWIDE 1 9 7 1  

Driver I n v o l v e m e n t s  by M o n t h ,  Age G r o u p  a n d  Type 

JANUARY 

AGE GROUPS 

,- 

A P R I L  

AGE GROUPS 

21-45 

2384 

3 2 3  

1 4 0  

ALL 
I 

4544 

516  

250 

t 

JULY 

AGE GROUPS 

18-20 

640  

49 

44 

21-45 

1 3 3 1  

297 

1 5 8  

ALL 
Y 

2624 

468  

262 

ALL 

3 4 3 3  

49 4 

335  

* 

OCTOBER 

AGE .GROUPS 

r + 

FEBRUARY 

AGE GROUPS 

18-20  

332  

4 3  

36 

ALL 

3840 

5 7 5  

382  

ALL 

3907 

378  

2 1 0  

L 

" 

MAY . 
AGE GROUPS 

18-20  

556  

72  

77 

ALL 

3087 

5 1 9  

266  

C 

r 

AUGUST 

AGE GROUPS 
21-45 

1 6 2 6  

286  

1 7 9  

18-20  

5 1 1  

6 1  

74 

18-20  

559 

4 3  

39 

ALL 

3234 

505  

266  

NOVEMBER 

AGE GROUPS 
21-45 

1 9 0 5  

3 6 5  

230 

21-45 

2030 

230 

1 1 4  

9 

MARCH 

AGE GROUPS 

18-20  

479 

66 

47 

ALL 

3936  

486  

359 

ALL 

3330 

427 

224  

21-45 

1 5 0 9  

324 

1 5 1  

JUNE 

AGE GROUPS 

18-20 

5 2 6  

77 

59 

ALL 

3095  

457  

297  

r 

21-45 

1 5 2 7  

278  

1 4 4  

SEPTEMBER 

AGE GROUPS 

18-20 

5 8 1  

5 1  

78  

18-20  

4 6 5  

36 

38  

ALL 

3052  

4 8 2  

235  

21-45 

2016 

306  

1 8 8  

i 

DECEMBER 

AGE GROUPS 

21-45 

1 7 3 5  

268  

1 4 5  

18-20  

484  

6 1  

59 

ALL 

4065  

59 5 

332  

21-45 

1 4 8 6  

277 

1 7 3  

18 -20  

415  

69 

40 

21-45 

1 4 7 1  

279 

1 2 6  

1 

18-20  

634  

69 

6 2  

21-45 

2047  

380 

180  



MICHIGAN STATEWIDE 1 9  7 2  

Driver I n v o l v e m e n t s  b y  M o n t h ,  A g e  G r o u p  a n d  T y p e  
-- 

HBD 

T 

HBD 

3 f  

T 

HBD 

3 f  

T 

HBD 

3 f  

JANUARY 
C 

AGE GROUPS 

ALL 

4 4 7 3  

609  

39 2  

A P R I L  

AGE GROUPS 

JULY 

AGE GROUPS 

1 8 - 2 0  

700 

1 0 5  

86  

21-45  

1 5 2 3  

284  

1 4 9  

ALL 

3 0 5 3  

49 4  

30 8  

ALL 

3 7 8 2  

6 1 7  

3 2 5  

OCTOBER 

AGE GROUPS 

2 1 - 4 5  

2 3 5 2  

3 5 6  

200  

FEBRUARY 

AGE GROUPS 

1 8 - 2 0  

4 9 8  

8 4  

6 9  

ALL 

4 1 4 1  

5 7 2  

3  1 9  

_"my 

AGE GROUPS 

1 8 - 2 0  

6 6 7  

111 

7 1  

21-45  

1 8 9 1  

3 5 1  

1 7 2  

J 

ALL 

4 0 6 1  

6 1 7  

3 4 5  

L 

ALL 

3 6 4 6  

6 1 3  

3 5 1  

AUGUST 

AGE GROUPS 

21-45  

1 7 9 7  

3 4 3  

1 6 5  

1 8 - 2 0  

6 5 3  

111 

7 2  

1 8 - 2 0  

6 1 0  

8 3  

6 6  

ALL 

3 8 3 4  

5 9 6  

3 5 4  

NOVEMBER 

AGE GROUPS 

21-45  

2 2 0 8  

3 5 8  

1 7 3  

9 

MARCH 

AGE GROUPS 

1 8 - 2 0  

6 4 6  

1 1 8  

91 

ALL 

4 3 9 4  

6 1 8  

4 0 1  

ALL 

3 8 6 7  

5  40 

3 2 2  

21-45  

1 7 2 3  

3 5 7  

1 6 9  

1 

JUNE 

AGE GROUPS 

1 8 - 2 0  

6 4 3  

1 0 9  

8 4  

ALL 

3 7 3 3  

5 4 0  

359 

21-45  

1 8 2 3  

3 3 8  

1 6 0  

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

7 0 2  

1 1 2  

1 0 0  

1 8 - 2 0  

6 1 3  

9 9  

69 

ALL 

3 7 0 4  

609  

3 4 2  

21-45  

2119  

3 2 8  

2 0 5  

21-45  

1 9 6 1  

3 2 1  

1 7 2  

d 

1 8 - 2 0  

6 5 1  

89  

8 5  

21-45  

1 7 6 0  

3 0 8  

1 7 9  

1 8 - 2 0  

5 9 2  

1 0 9  

90  

2 1 - 4 5  

1 7 7 0  

3 6 1  

1 6 6  
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T 
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WASHTENAW COUNTY, MICHIGAN 

A n n u a l  D r i v e r  I n v o l v e m e n t s  by Age Group a n d  Type  

1 9 6 8  
w 

AGE GROUPS 

r 

1 9  7 1  

AGE GROUPS 

21-45 

5914 

7 0 1  

2 9 3  

4 

ALL 

1 1 3 1 1  

1 0 3 4  

479 

BEFORE 

AGE GROUPS 

19 69 

AGE GROUPS 
18-20 

1 7 1 7  

1 1 3  

1 0 4  

21-45 

7278  

772 

336 

ALL 

1 3 4 4 8  

1 1 3 1  

517  

ALL 

49897 

4 3 5 1  

1 9 3 1  

- 

ALL 

12540  

1 1 0 7  

489 

r 

1 9 7 2  

AGE GROUPS 
18-20 

1 9 1 1  

109  

8 8  

ALL 

1 3 8 8 7  

1 1 9 7  

520 

. 
TOTAL 

AGE GROUPS 

18-20 

7316 

444 

362 

18-20 

1 8 7 8  

1 1 7  

84 

? 

1 9  70 

AGE GROUPS 

, ALL 

63784 

5548  

2 4 5 1  

21-45 

26267 

2884 

1239 

21-45 

6 4 6 1  

705  

324 

ALL 

1 2 5 9 8  

1079  

446 

18-20 

2191  

217 

1 4 2  

AFTER 
- 

AGE GROUPS 

21-45 

7543  

769 

294 

18-20 

9 5 0 7  

6 6 1  

504 

ALL 

1 3 8 8 7  

1 1 9 7  

520 

18-20 

1 8 1 0  

1 0 5  

86 

21-45.  

33810 

3653  

1 5 3 3  

21-45 

6614 

706 

286 

18-20 

2 1 9 1  

217 

1 4 2  

21-45 

7543  

769 

294 

A 



HBD 

3 f  

HBD 

3 f  

E . 5  

LJASII'1'I~:NAW COIJNTY, MICI I IGAN 

A n n u a l  A g e - S p e c i f i c  D r i v e r  I n v o l v e m e n t  R a t e s  by T y p e  
h 

1 9 6 8  
v 

AGE GROUPS 
ALL 

. 0 9 1  

. 0 4 2  

1 9  7 1  

AGE GROUPS 
A L L  

, 0 8 4  

. 0 3 8  

BEFORE 

18-20  

. 0 6 6  

. 0 6 1  

, 1 

1 9  69 

AGE GROUPS 

HBD 

3 f  

21-45  

. I 1 9  

, 0 5 0  

A L L  

. 0 8 8  

. 0 3 9  

1 8 - 2 0  

. 0 5 7  

. 0 4 6  

1 9 7 2  

AGE GROUPS 
21-45 

. l o 6  

. 0 4 6  

ALL 

. 0 8 6  

, 0 3 7  

TOTAL 

AGE GROUPS 

AGE GROUPS 

18-20  

. 0 6 2  

, 0 4 5  

. A L L  

, 0 8 7  

. 0 3 8  

A L L  

. 0 8 7  

. 0 3 9  

v 

21-45 

. l o 9  

, 0 5 0  

r 

1 9  70 

AGE GROUPS 

18-20  

. 0 9 9  

. 0 6 5  

r > 

AFTER 
A 

AGE GROUPS 

A L L  

, 0 8 6  

. 0 3 5  

21-45 

, 1 0 1  

, 0 3 9  

1 8 - 2 0  

, 0 7 0  

, 0 5 3  

1 8 - 2 0  

. 0 6 1  

, 0 4 9  

A L L  

, 0 8 6  

, 0 3 7  

21-45 

. l o 8  

. 0 4 5  

21-45  

, 1 1 0  

, 0 4 7  

, 

1 8 - 2 0  

. 0 5 8  

, 0 4 8  

1 8 - 2 0  

, 0 9 9  

. 0 6 5  

21-45 

. l o 7  

, 0 4 3  

21-45  

. l o 1  

. 0 3 9  



E . 6  

WASHTENAW COUNTY, MICHIGAN 1968  

T 

HBD 

3f  

T 

HBD 

3f  

T 

HBD 

3f 

D r i v e r  I n v o l v e m e n t s  by Month,  Age G r o u p  and Type 

JANUARY 
w 

AGE GROUPS 

I JULY 

r 

A P R I L  

AGE GROUPS 

HBD 

21-45 

637 

57 

26 

ALL 

1 2 0 1  

8 1  

49  

ALL 

743 

83  

35 

18-20 

180  

7 

1 0  

c 7 

FEBRUARY 

AGE GROUPS 

18-20 

1 1 2  

5 

5 

ALL 

733 

9 5  

52 

MAY 

AGE GROUPS 

21-45 

372 

56 

22 

ALL 

904 

1 0 1  

4 1  

AUGUST 

AGE GROUPS 

18-20 
7 

116  

11 

1 2  

NOVEMBER 

AGE GROUPS 

21-45 

409 

65 

35 

7 

MARCH 

AGE GROUPS 

18-20 

149 

1 5  

7 

21-45 

381  

35 

1 8  

ALL 

785 

62 

32 

. ALL 

1064  

9 7 

56 

ALL 

920 

75  

22 

21-45 

454 

67 

2 9 

JUNE 

AGE GROUPS 

18-20 

1 2 4  

1 0  

8 

ALL 

857 

78 

4 8 

SEPTEMBER 

AGE GROUPS 

18-20 

1 5 2  

7 

11 

18-20 

129  

1 2  

6 

ALL 

9 5 3  

87 

32 

21-45 

564 

72 

35 

2 

DECEMBER 

AGE GROUPS 

21-45 

535 

50 

11 

- 

18-20 

140 

10 

8 

ALL 

1267  

111 

4 9 

21-45 

430 

52 

32 

a 

18-20 

156  

1 3  

10 

21-45 . 
505 

57 

1 5  

18-20 

199  

11 

11 

21-45 

667 

75 

27 



WASHTENAW COUNTY, MICHIGAN 1969 

Driver Involvements by Month, A g e  Group and T y p e  

T 

HBD 

3f 

HBD 

JANUARY 

AGE GROUPS . 

ALL 

, 1358 

9 1 

36 

1 

A P R I L  

AGE GROUPS 

. ALL 

828 

6 9 

37 

JULY 

AGE GROUPS 

18-20 

192 

8 

5 

- 
ALL 

980 

10 5 

42 

OCTOBER 

AGE GROUPS 

21-45 

726 

61 

26 

FEBRUARY 

AGE GROUPS 

18-20 

119 

6 

8 

ALL 

1243 

1 0  7 

3 9 

i 

ALL 

647 

75 

21 

i 

21-45 

409 

4 2 

19 

18-20 

161 

10 

6 

- 
AUGUST 

AGE GROUPS 

21-45 

487 

6 2 

2 9 

18-20 

217 

15 

9 

18-20 

102 

11 

4 

MAY 

AGE GROUPS 

ALL 

858 

78 

28 

21-45 

606 

72 

2 3 

NOVEMBER 

AGE GROUPS 

21-45 

312 

44 

16 

MARCH 

AGE GROUPS 

ALL 

1081 

8 0 

47 

ALL 

1330 

110 

57 

ALL 

923 

i lo3 
52 

18-20 

100 

11 

4 

SEPTEMBER 

AGE GROUPS 

18-20 

141 

8 

4 

21-45 

421 

49 

19 

ALL 

994 

9 4 

44 

18-20 

197 

13 

7 

18-20 

146 

11 

13 

21-4 

538 

51 

36 

21-45 

709 

71 

35 

21-45 

483 

70 

31 

18-20 

164 

11 

6 

21-45 

539 

53 

35 



T 

HBD 

3 f  

HBD 

HBD 

HBD 

WASHTENAW COUNTY, MICHIGAN 1 9 7 0  

D r i v e r  I n v o l v e m e n t s  by Month, Age G r o u p  and T y p e  . 
JANUARY 

AGE GROUPS 

r 

A P R I L  

AGE GROUPS 

21-45 

722  

6 1  

3 1  

ALL 

1 3 6 5  

1 0 6  

5 2  

ALL 

819 

74  

3 2  

J 

r 

JULY 

AGE GROUPS 

18-20  

1 9 6  

1 3  

1 2  

ALL 

9 9 8  

9 5 

2 8  

i 

OCTOBER 

AGE GROUPS 

FEBRUARY 

AGE GROUPS 

18-20  

1 0 9  

2 

6 

ALL 

1 2 9 6  

1 0  8 

40 

ALL 

1 0 6 9  

75  

30 

21-45 

424  

5 7  

1 8  

MAY 
I 

AGE GROUPS 

18-20  

1 4 2  

1 5  

1 2  

ALL 

9 2 6  

1 0 7  

47 

AUGUST 

AGE GROUPS 
21-45 

549 

64  

1 5  

18-20 

1 9 5  

1 2  

7 

18 -20  

1 4 3  

1 0  

5 

, ALL 

878  

8 1  

3 4 

21-45 

6 6 3  

7 8  

2 8  

NOVEMBER 

AGE GROUPS 

21-45  

5 7 7  

4 8 

23  

MARCH 

AGE GROUPS 

18-20  

1 3 6  

8 

1 3  

ALL 

1 0 5 4  

9 2  

42  

ALL 

959  

86 

3 9 

A 

21-45 

488  

64  

27  

. 
JUNE 

AGE GROUPS 

18-20 

1 0 9  

4 

4  

21-45 .  

457  

50  

24 

SEPTEMBER 

AGE GROUPS 

18-20 

1 5 4  

8 

7 

18-20  

1 3 0  

8 

4 

2 1 - 4 5 ,  

4 6 1  

5 7  

22  

i 

ALL 

9 4 3  

86  

32 

I 

ALL 

1 1 2 0  

9 1 

40 

21-45  

5 6 5  

57  

26 

A 

21-45 

4 9 3  

59  

27  

18-20  

1 3 4  

1 0  

4 

r 

DECEMBER 

AGE GROUPS 

18-20  

200 

7 

8 

ALL 

1 1 7 1  

7 8  

30 

21-45 ,  

5 5 7  

5 8  

2 5  

18-20  

1 6 2  

8 

4 

21-45  

6 5 8  

5 3  

20 



WASHTENAW COUNTY, MICHIGAN 1971 

HBD 

T 

HBD 

3f 

HBD 

T 

HBD 

3f 

Driver Involvemen 

I- 
JANUARY I 

A P R I L  

AGE GROUPS 

r 

J U L Y  

AGE GROUPS 

ts by Month, 

21-45 

440 

46 

. 27 

- 

ALL 

795 

68 

38 

, A L L  

938 

9 3 

43 
L 

OCTOBER 

AGE GROUPS 

Age G r o u p s ,  

18-20 

103 

7 

5 

r 

ALL 

1234 

113 

43 

18-20 

128 

7 

5 

FEBRUARY 

AGE GROUPS 

21-45 

500 

57 

31 

A 

18-20 

196 

8 

6 

A L L  

1359 

6 8 

25 

MAY 

AGE GROUPS 

21-45 

640 

87 

25 

- 

ALL 

892 

102 

42 

- 
- 

AUGUST 

AGE GROUPS 

and Type 

18-20 

180 

9 

4 

NOVEMBER 

AGE GROUPS 

21-45 

767 

41 

17 

18-20 

148 

16 

5 

21-45 

563 

51 

21 

, ALL 

1035 

77 

36 
. 

ALL 

1327 

10 8 

43 

7 

MARCH 

AGE GROUPS 

21-45 

446 

70 

3 0 

18-20 

127 

9 

5 

ALL 

1089 

87 

44 

i 

r 

J U N E  

AGE GROUPS 

18-20 

190 

8 

10 

A L L  

950 

86 

42 

SEPTEMBER 

AGE GROUPS 

> 

21-45 

726 

85 

2 9 

18-20 

156 

7 

8 

DECEMBER 

AGE GROUPS 

21-45 

622 

6 3 

3 3 

- 

18-20 

148 

13 

11 

21-45 

541 

63 

29 

ALL 

1023 

95 

45 

A L L  

1418 

126 

68 

21-45 

500 

4 7 

21 

18-20 

157 

10 

9 

18-20 

203 

10 

10 

21-45 

761 

89 

43 



T 

HBD 

3f 

T 

HBD 

3f 

T 

HBD 

3f 

WASHTENAW COUNTY, MICHIGAN 1972 

D r i v e r  I n v o l v e m e n t s  by M o n t h ,  A g e  G r o u p  and T y p e  

JANUARY .- 
AGE GROUPS 

A P R I L  

AGE GROUPS 

21-45. 

769 

72 

41 

, ALL 

1426 

119 

65 

v 

ALL 

1074 

85 

43 

! 

7 

JULY 
I 

AGE GROUPS 

18-20 

225 

25 

15 

7 

FEBRUARY 

AGE GROUPS 

ALL 

913 

89 

35 
- 

ALL 

1391 

122 

51 

18-20 

171 

15 

? 10 

MAY 
1 

G E  GROUPS 

21-45 

565 

54 

24 

ALL 

1063 

116 

46 

b 

18-20 

163 

20 

11 

- ., 
AUGUST 

AGE GROUPS 

18-20 

197 

19 

13 

21-45. 

490 

52 

20 

ALL 

1045 

94 

42 

1 

NOVEMBER 

AGE GROUPS 

21-45 

790 

8 9 

3 0 

% 

MARCH 

AGE GROUPS 

18-20 

167 

23 

11 

, ALL 

1121 

79 

27 

ALL 

1260 

99 

46 

r 

21-45 

569 

66 

2 9 

< 9 

J U N E  

AGE GROUPS 

18-20 

176 

20 

11 

ALL 

1122 

97 

53 

21-45. 

558 

57 

23 

SEPTEMBER 

AGE GROUPS 

18-20 

177 

12 

7 

18-20 

182 

16 

17 

ALL 

1047 

87 

29 

21-45 

599 

47 

13 

21-45 

708 

70 

25 

- 

18-20 

170 

13 

13 

- I 

DECEMBER 

AGE GROUPS 

21-45 

611 

61 

34 

18-20 

165 

12 

9 

ALL 

1285 

99 

47 

21-45 

549 

64 

14 

18-20 

206 

21 

15 

21-45 

732 

62 

24 

+ 



HBD 

T 

HBD 

3 f  

HBD 

T 

HBD 

3 f  

E . 7  

OAKLAND COUNTY, M I C H I G A N  

A n n u a l  D r i v e r  I n v o l v e m e n t s  by A g e  G r o u p  and T y p e  
r 

1 9 6 8  
.- 

AGE GROUPS 

1 9  7 1  
w 

AGE GROUPS 

21-45 

2 2 1 9 7  

3 9 0 3  

1 1 8 6  

A L L  , 

44926  

6 3 3 8  

2 0 5 2  

t 

A L L  

5 2 6 5 2  

6 5 3 2  

2170  

B E F O R E  

AGE GROUPS 

18 -20  

6 0 3 1  

6 3 8  

4 0 1  

fl 7 

1 9  69  

AGE GROUPS 
A L L  

5 1 7 9 8  

7159 

2 3 0 2  

18 -20  

7199  

6 9 2  

3 8 2  

r 

1 9 7 2  

AGE GROUPS 

21-45  

99 352  

1 6 1 1 8  

4 8 4 3  

A L L  

20237C 

2 6 5 0 7  

8 5 7 5  

. 

21-45 

2 5 7 0 1  

3 9 5 3  

1 1 8 0  

A L L  

6 0 9 0 0  

7 8 8 4  

2940  

. 

. 
TOTAL 

. AGE GROUPS 

18 -20  

2 7 4 4 2  

2 7 3 2  

1 5 9 0  

18 -20  

7 0 5 8  

714  

416 

A L L  

26327C 

3 4 3 9 1  

1 1 5 1 5  

! 

21-45  

2 5 4 1 4  

4 3 8 1  

1 3 0 3  

1 9  70 

AGE GROUPS 

18-20  

9 1 6 5  

1 2 1 2  

6 1 6  

A F T E R  

AGE GROUPS 

A L L  

5 2 9 9 4  

6 4 7 8  

2 0 5 1  

21-y5 

2 9 6 5 8  

4 5 1 1  

1 3 3 1  

18-20  

3 6 6 0 7  

3944  

2206  

A L L  

6 0 9 0 0  

7 8 8 4  

2940  

21-45  

12901C 

20629  

6174  

18 -20  

7 1 5 4  

6 8 8  

3 9 1  

18 -20  

9 1 6 5  

1 2 1 2  

6 1 6  

21-45  

26040  

3 8 8 1  

1 1 7 4  

d 

21-45  - 
2 9 6 5 8  

4 5 1 1  

1 3 3 1  



HBD 

HBD 

3 f  

HBD 

HBD 

3 f  

E . 8  

OAKLAND COUNTY, MICHIGAN 

A n n u a l  A g e - S p e c i f i c  Dr iver  I n v o l v e m e n t  R a t e s  b y  T y p e  
P 

1 9 6 8  

AGE GROUPS 

r 

1 9  7 1  

AGE GROUPS 

21-45 

, 1 7 6  

. 0 5 3  

. 

ALL 

. 1 4 1  

. 046  

ALL 

, 1 2 4  

. 0 4 1  

18-20  

. l o 6  

.066 

r 1 

19  69 

AGE GROUPS 

,. 

BEFORE 

AGE ,GROUPS 

ALL 

, 1 3 8  

. 044  

18-20  

, 0 9 6  

. 0 5 3  

1 9  7 2 

E GROUPS 

ALL 

,131 

, 0 4 2  

- 

21-45 

, 1 5 4  

, 0 4 6  

, ALL 

, 1 2 9  

. 0 4 8  

r 

TOTAL 

AGE GROUPS 

18-20 

, 1 0 1  

.059  

1 9  70 

AGE GROUPS 

ALL 

, 1 3 1  

, 0 4 4  

18-20 

. l o 0  

, 0 5 8  

21-45 

. I 7 2  

, 0 5 1  

1 

ALL 

. I 2 2  

.039  

18-20 

. I 3 2  

. 0 6 7  

21-45 

. I 6 2  

.049  

I 
AFTER 

AGE GROUPS 

21-45 

, 1 5 2  

, 0 4 5  

18-20 

, 1 0 8  

, 0 6 0  

ALL 

.129  

. 048  

18-20  

, 0 9 6  

. 0 5 5  

21-45 

, 1 6 0  

, 0 4 8  

21-45 

. 149  

. 0 4 5  

18-20  

, 1 3 2  

. 0 6 7  

21-45 

. I 5 2  

, 0 4 5  



HBD 

T 

HBD 

3f  

HBD 

T 

HBD 

3 f  

E .9 

OAKLAND COUNTY, MICHIGAN 1 9 6 8  

D r i v e r  I n v o k v e m e n t s  by M o n t h ,  A g e  Group and Type 
. 

JANUARY - 
AGE GROUPS 

ALL 

4318  

5 5 8  

170  

b 

JULY 

AGE GROUPS 

18-20 

532 

60 

34 

r 

A P R I L  

AGE GROUPS 

_ ALL 

3459 

435 

149 
L 

21-45 

2269 

348 

9 4 

FEBRUARY 

AGE GROUPS 

, ALL 

2 8 6 1  

419 

1 1 3  

-1 - 

OCTOBER 

AGE GROUPS 

ALL 

3219 

462 

1 3 8  

MAY 

AGE GROUPS 

18-20 

499 

37  

26 

ALL 

4038 

586 

1 7 0  

18-20 

395  

56  

24 

, ALL 

3499 

527 

159  

21-45 

1 6 6 6  

280 

77  

NOVEMBER 

AGE GROUPS 

18-20 

414 

42 

28 

MARCH 

AGE GROUPS 

21-45 

1 3 9 3  

239 

67  

18-20 

484 

5 1  

3 1  

ALL 

4015 

6 2 3  

1 7 6  

21-45 

1639  

2 8 3  

8 7  

ALL 

3679 

520 

1 7 4  

v 

18-20 

477 

64 

32 

21-45 

1 9 3 5  

3 4 3  

1 0 1  

21-45 

1 7 1 3  

334 

9 4 

SEPTEMBER 

AGE GROUPS 

18-20 

5 2 1  

5 1  

3 7  

18-20 

497 

5 1  

32  

r 

JUNE 

AGE GROUPS 

ALL 

3 6 7 1  

474 

1 8 1  
< 

21-45 

1 9 8 3  

383  

1 0 0  

DECEMBER 

AGE GROUPS 

21-45 

1880  

3 2 3  

9 8 

ALL 

3797 

493 

1 8 4  

ALL 

4996 

770 

258 

18-20 

5 1 1  

49 

3 3  

18-20 

5 5 1  

5 1  

36 

21-45, 

1730  

2 8 1  

1 0 7  

18-20 

684 

69 

49 

21-45 

1 7 9 8  

305 

9 6 

21-45 

2556 

504 

1 6 3  



T 

HBD 

3f 

HBD 

T 

HBD 

3f 

OAKLAND COUNTY, MICHIGAN 1969 

D r i v e r  I n v o l v e m e n t s  by Month, A g e  G r o u p  and T y p e  

,, 

JANUARY 

AGE GROUPS 

J U L Y  

AGE GROUPS 

FEBRUARY 

AGE GROUPS 
ALL 

5363 

665 

184 

4102 

481 

176 

L 

_ A L L  

2922 

471 

160 

MAY 

AGE GROUPS 

18-20 

700 

49 

33 

- 
ATIT, 

4171 

618 

208 
b 

* 

AUGUST 

AGE GROUPS 

643 

51 

34 

21-45 

2788 

438 

114 

. 

18-20 

364 

57 

27 

AT,T, 

4022 

607 

182 

1899 

289 

90 

,, 21-45 

1438 

272 

9 3 

MARCH 

AGE GROUPS 

18 - 20 
577 

65 

40 

JUNE 

AGE GROUPS 

T 

HBD 

3f 

ALL 

3674 

496 

160 

21 - 4 5  

2018 

369 

114 

4304 

551 

176 

18 - 20 
584 

63 

33 

SEPTEMBER 

AGE GROUPS 

21 4 5  - 

1940 

362 

103 

ALL 

3812 

546 

174 

18-20 

485 

42 

21 

644 

53 

36 

21-45 

1811 

307 

9 4 

. 

2041 

326 

9 2 

18-20 

509 

51 

29 

1' 

OCTOBER 

AGE GROUPS 

NOVEMBER 

AGE GROUPS 

21-45. 

1840 

331 

9 4 

ALL 

5090 

663 

206 

ALL 

5176 

703 

234 

I - 
DECEMBER 

AGE GROUPS 
ALL 

5675 

844 

250 

18-20 

610 

56 

32 

18-20 

694 

79 

46 

21-45 

2498 

399 

111 

21-45 

2526 

418 

136 

18-20 

779 

92 

47 

21-45 

2870 

542 

149 



T 

HBD 

3 f  

HBD 

T 

HBD 

3 f  

HBD 

OAKLAND COUNTY, MICHIGAN 19 70 

D r i v e r  I n v o l v e m e n t s  by Month ,  A g e  Group and Type  

JANUARY - 
AGE GROUPS 

JULY 

AGE GROUPS 

21-45 

3004 

3 5 1  

9  6  

ALL 

6 0 5 3  

6 1 1  

1 8 5  

ALL 

4035 

448 

1 6 0  

i 

OCTOBER 

AGE GROUPS 

1 

FEBRUARY 

AGE GROUPS 
18-20 

844 

76 

35  

ALL 

4334 

574 

1 8 4  

l. 

ALL 

4519 

539 

1 6 4  

* 

MAY 

AGE GROUPS 

18-20 

595 

56 

35  

- 

AUGUST 

AGE GROUPS 
21-45 

1 9 3 3  

268 

8  9 

18-20 

559 

6 5  

33 

18-20 

552 

45  

27 

21-45 

2102 

3 8 1  

1 1 0  

ALL 

4307 

604 

1 9 1  

NOVEMBER 

AGE GROUPS 

21-45.  

2126 

329 

1 0 8  

21-45 

2358 

317 

1 0 5  

MARCH 

AGE GROUPS 

18-20 

597 

59 

32 

21-45 

1 8 2 2  

286 

9  1 

J 

ALL 

3849 

464 

1 7 3  

ALL 

4205 

490 

1 6 7  

ALL 

3899 

582 

1 8 5  

JUNE 

AGE GROUPS 

18-20 

550 

38 

30 

ALL 

4430 

505  

1 8 2  

SEPTEJIBER 

AGE GROUPS 

18-20 

550 

6 1  

33  

18-20 

502 

5 7  

40 

ALL 

3945  

509 

1 3 4  

- 

21-45 

2017 

284 

88  

A 

i 

DECEMBER 

AGE GROUPS 

21-45 

1 9 6 8  

3 5 1  

111 

18-20 

6 1 5  

54 

30 

ALL 

5795  

674 

1 7 5  

21-45 

2119 

3 2 3  

111 

18-20 

554 

6 2  

3 1  

2 1 - 4 5 ,  

1 9 3 7  

299 

76 

18-20 

7 5 1  

55 

24 

21-45 

2879 

412 

111 



OAKLAND COUNTY, MICHIGAN 1 9 7 1  

Driver I n v o l v e m e n t s  by Month ,  Age Group and Type  

T 

HBD 

3 f  

AGE GROUPS 
- 

T 

HBD 

3 f  

T 

3 f  

HBD 

HBD 

5544 

APRIL 

AGE GROUPS 

FEBRUARY 

7 5 1  

JULY 

AGE GROUPS 

2814 

60 

1 9 5  34 

5831 

21-45 

1 5 8 5  

280 

7 3  

ALL 

3287 

480 

1 4 2  

357 

1 0 5  

MAY 

AGE GROUPS 

18-20 

428 

49 

1 6  

21-45 

1 9 3 3  

309 

8  9  

_ ALL 

4018 

519 

1 7 3  
C 

, ALL 

3910 

520 

169  

. 
AUGUST - 

AGE GROUPS 

18-20 

5 5 8  

56 

38 

. ALL 

3909 

5 4 3  

179  

J 

I 

JUNE 

AGE GROUPS 

18-20 

565 

5 8  

26 

SEPTEMBER 

AGE GROUPS 

21-45 ~ 

1889  

3 3 1  

9  4  

ALL 

3924 

464 

179  

18-20 

602 

80 

36 

DECEMBER 

AGE GROUPS 

21-45,  

1962  

288 

1 1 4  

ALL 

4210 

477 

203 

21-45 

1 8 3 2  

313 

9 5  

ALL 

5406 

8 0 1  

219 

18-20 

620 

56 

34 

18-20 

529 

50 

33  

21-45, 

1 8 4 5  

2 8 1  

9  6  

18-20 

747 

79 

39 

21-45 

2633 

496 

1 2 5  

4 



HBD 

OAKLAND COUNTY, MICHIGAN 1972 

Driver Involvements by M o n t h ,  Age G r o u p  and T y p e  

I A P R I L  

C 

JANUARY 

AGE GROUPS 

HBD 

21-45 

2786 

357 

114 

,ALL 

5523 

628 

264 

OCTOBER 

18-20 

819 

88 

60 

T 

.BD 

3f 

ACR GROUPS 

T 

HBD 

3f 

1 

FEBRUARY 

AGE GROUPS 

ALL 

4455 

569 

258 

*ALL 

4910 

619 

217 

7 

MAY 

- AGE GROUPS 

AGE GROUPS 

ALL 

4907 

662 

215 

- 
AUGUST 

. AGE GROUPS 

18-20 

704 

95 

54 

18-20 

678 

74 

48 

ALL 

4865 

547 

249 

21-45 

2131 

311 

109 

NOVEMBER 

AGE GROUPS 

21-45 

2419 

397 

115 

ALL 

4993 

670 

240 

t 

21-45 

2445 

377 

105 

r ! 

MARCH 

AGE GROUPS 

18-20 

811 

108 

44 

F A L L  

5397 

727 

245 

18-20 

713 

96 

46 

A L L  

4922 

658 

243 

21-45 

2285 

374 

102 

t 

J U N E  

AGE GROUPS 

18-20 

784 

89 

56 

,ALL 

4909 

603 

244 

* 

21-45. 

2292 

298 

101 

1 

SEPTEMBER 

AGE GROUPS 

18-20 

794 

108 

51 

18-20 

722 

90 

46 

DECEMBER 

AGE GROUPS 

21-45 

2611 

413 

109 

> 

21-45, 

2397 

377 

122 

- 

18-20 

789 

98 

55 

21-45, 

2259 

367 

86 

ALL 

4659 

667 

217 

21-45 

2299 

338 

120 

18-20 

661 

108 

47 

21-45 

3850 

591 

151 

ALL 

7478 

999 

332 

18-20 

1107 

168 

66 



WAYNE COUNTY, MICHIGAN 

A n n u a l  D r i v e r  I n v o l v e m e n t s  by Age Group a n d  Type  

HBD 

HBD 

T 

HBD 

3 f  

T 

HBD 

3 f  

C 

1 9  7 1  
L 

AGE GROUPS 
ALL 

3005 

442 

1 8 1  

r 

1 9 7 3  

AGE GROUPS 
ALL 

5239 

8 0 1  

3 4 3  

BEFORE 

AGE GROUPS 

18-20 

409 

4 3  

32 

ALL 

3005 

442 

1 8 1  

. 

1 

21-45 

1 4 5 3  

2 7 1  

9 7 

1 9 7 2  

AGE GROUPS 

18-20 

837 

1 2 5  

87  

'I 

TOTAL 

AGE GROUPS 

ALL 

5 1 1 3  

762 

299 

v 

1 9 7 3  

AGE GROUPS 

21-45 

2590 

454 

1 5 3  

ALL 

1 1 1 7 4  

1 6 7 1  

680 

18-20 

409 

4 3  

32  

ALL - 
3056 

467 

200 

21-45 

1 4 5 3  

2 7 1  

9 7 

I 

AFTER 

AGE GROUPS 

18-20 

728 

1 1 2  

5 8  

18-20 

1 6 2 5  

228 

1 5 1  

ALL 

8169 

1229  

499 

21-45 

2508  

442 

1 4 1  

18-20 

488 

7 3  

5 1  

21-45 

5472 

9 7 8  

327 

21-45 

1 5 1 1  

265 

8 9 

- 

18-20 

1 2 1 6  

1 8 5  

1 1 9  

21-45  

4019 

707 

230 



HBD 

3 f  

HBD 

HBD 

3 f  

E.11 

WAYNE COUNTY, MICHIGAN 

A n n u a l  A g e - S p e c i f i c  Driver I n v o l v e m e n t  Rates by T y p e  

1 9  7 1  

AGE GROUPS 
ALL 

, 1 4 7  

, 0 6 0  

1 

19  7 2  

AGE GROUPS 
ALL 

.149  

, 0 5 8  

9 

1 9 7 3  

AGE GROUPS 
1 8 - 2 0  

. l o 5  

. 0 7 8  

ALL 

. I 5 3  

. 0 6 5  

- 

r 

BEF0R.E 

AGE GROUPS 

21-45 

. 1 8 7  

. 0 6 7  

. 

18-20 

. 154  

, 0 9 3  

1 

TOTAL 

AGE GROUPS 

ALL 

, 1 4 7  

, 0 6 0  

21-45 

, 1 7 6  

.056  

18-20  

, 1 5 0  

, 1 0 5  

ALL 

.150  

, 0 6 1  

* 

AFTER 

AGE GROUPS 

21-45 

. I 7 5  

. 059  

18-20  

. l o 5  

. 0 7 8  

ALL 

.150  

. 0 6 1  

18-20  

. 1 4 0  

, 0 9 3  

21-45 

, 1 8 7  

. 0 6 7  

21-45 

. 179  

.060  

18-20 

, 1 5 2  

. 0 9 8  

21-45. 

. I 7 6  

. 0 5 7  



T 

HBD 

3 f  

T 

HBD 

3 f  

WAYNE COUNTY, MICHIGAN 1 9  7 1  

D r i v e r  I n v o l v e m e n t s  b y  M o n t h ,  A g e  Group a n d  T y p e  
P 

JANUARY 
Y 

, AGE GROUPS 

JULY 

ALL 

302  

34 

11 

r 

A P R I L  

AGE GROUPS 

T 

HBD 

3f 

-ALL 

2 2 1  

44  

1 2  

18-20  

3 5  

1 

1 

T 

HBD 

3 f  

21-45  

1 4 6  

24 

5  

* 

1 8 - 2 0  

26 

3  

2  

F: GROUPS 

21-45  

1 1 4  

3 1  

7  

ALL 

2 4 1  

4 1  

1 6  

OCTOBER 

AGE GROUPS 

7 

FEBRUARY 

AGE GROUPS 

18 -20  

2 8  

3  

2  

. ALL 
2 5 5  

20  

1 7  

MAY 

AGE GROUPS 

21-45  

1 1 8  

2 3  

1 0  

21-45  

1 3 7  

2 2  

7  

ALL ' 18 -20  

,ALL 

2 0  9 

3  9 

1 7  

18 -20  

32  

1 

3 

NOVEMBER 

AGE GROUPS 

294  

3 1  

1 4  

21-45  

1 1 0  

1 3  

11 

, ALL 

250  

36  

1 5  

9 

MARCH 

AGE GROUPS 

. 4 5  

2 

1 

18-20  

29  

7  

2  

ALL 

2 4 8  

5 5  

2  0  

t 

21 -45  

1 0 8  

26  

11 

JUNE 

AGE GROUPS 

SEPTEMBER 

AGE GROUPS 

18 -20  

3 5  

5  

3  

ALL 

22 4  

2 5  

1 4  

ALL 

2 2 5  

4 3  

1 0  

21-45  

1 2 5  

1 8  

7 

DECEMBER 

AGE GROUPS 

18 -20  

34 

5 

2 

ALL 

300  

26 

2 3  

21-45 

1 2 0  

3 3  

1 5  

L 

18 -20  

2 8  

2  

4  

18 -20  

3  9 

5  

2  

2 1  - 4 5  

1 0 9  

1 4  

6  
I 

21-45  

9 6  

24  

4 

1 8 - 2 0  

5 1  

5  

6  

21-45  

1 4 6  

1 3  

9 



HBD 

HBD 

T 

HBD 

3 f  

WAYNE COUNTY, MICHIGAN 1 9 7 2  

D r i v e r  I n v o l v e m e n t  by M o n t h ,  Age  G r o u p  a n d  Type 

OCTOBER I 

I AGE GROUPS I 

1 

FEBRUARY 

AGE GROUPS 
ALL 

4 2 8  

7 2  

3 5  

ALL 

3 7 0  

4  9  

2 5  

1 8 - 2 0  

60 

1 0  

5 

AUGUST 

AGE GROUPS 

2 1 - 4 5  

2 2 5  

4 7  

1 8  

1 8 - 2 0  

5 6  

8  

5  

ALL 

3 4 5  

5  9  

2 1  
: 

NOVEMBER 

ACE GROUPS 

MARCH 

AGE GROUPS 

2 1 - 4 5  

1 7 7  

3 2  

1 3  

. 

ALL 

4 9 0  

55 

24 

ALL 

3 8 4  

6 6  

2 8  

JUNE 

AGE GROUPS 

1 8 - 2 0  

4 6  

6  

3 

ALL 

4 1 3  

5 4  

2 5  

2 1 - 4 5 .  

1 7 2  

36  

1 5  

3 

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

5 6  

4  

1 3  

1 8 - 2 0  

4 8  

11 

0 

2 1 - 4 5  

2 2 6  

3 2  

8 

2 1 - 4 5  

1 9 4  

3  9  

1 3  

A 

1 8 - 2 0  

6 9  

7 

7 

21-45 ,  

2 0 6  

4 4  

1 2  

ALL 

4 0 7  

6  9  

2 6  

i 

DECEMBER 

AGE GROUPS 

2 1 - 4 5 ,  

1 9 9  

3  0  

11 

J 

1 8 - 2 0  

5 3  

8 

6  

2 1 - 4 5  

2 9 4  

4 5  

1 9  

ALL 

5 8 9  

4 2  

34 

w 

1 8 - 2 0  

8 1  

1 2  

5 



WAYNE COUNTY, MICHIGAN 1 9  7 3  

T 

HBD 

3f 

HBD 

T 

HBD 

3 f  

HBD 

D r i v e r  I n v o l e m e n  ' 
I JANUARY I 

AGE GROUPS 

JULY 

P S  
21-45  

4 4 2  7 1  2 1 6  

79  11 4 3  

3  4  9  1 8  

A P R I L  

AGE GROUPS 

I OCTOBER I 

21-45.  

2 0 8  

4 6  

1 4  

ALL 

4 1 3  

7 4  

3 3  

1 8 - 2 0  

6 0  

7  

5  

21-45  

1 9 7  

3  2  

8  
A 

ALL 

409  

6 3  

1 8  

ts  by M o n t h ,  A g e  G r o u p  a n d  Type 

1 8 - 2 0  

6 5  

1 2  

4  

I 

r 1 

FEBRUARY 

AGE GROUPS 

AGE GROUPS 

ALL 

4 6 7  

5 5  

2 7  

MAY 

AGE GROUPS 

, ALL 

ALL 

4 4 7  

8 2  

2  9  
1 

NOVEMBER 

AGE GROUPS 

18-20  

6 9  

1 0  

9  

MARCH 

AGE GROUPS 

1 8 - 2 0  ALL 

21-45  

2 2 9  

3 3  

1 3  

ALL 

4 6 1  

5 7  

3 1  

1 8 - 2 0  

6 7  

1 2  

7 

JUNE 

AGE GROUPS 

21-45  

21-45.  

2 3 2  

4  9  

1 3  

ALL 

4 1 7  

5 7  

2 8  

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

1 8 - 2 0  

8 2  

1 0  

7 

ALL 

2 1 - 4 5  

DECEMBER 

AGE GROUPS 

2 1 - 4 5  

2 3 1  

3  4  

1 3  

1 8 - 2 0  

7 4  

11 

1 0  

ALL 

21-45  

1 9 8  

2  8  

1 0  

1 8 - 2 0  2 1 - 4 5  

1 8 - 2 0  2 1 - 4 5  



MICHIGAN FATAL CRASHES 

A n n u a l  D r i v e r  I n v o l v e m e n t s  by Age G r o u p  a n d  T y p e  

HBD 

HBD 1 

I BEFORE 

T 

HBD 

3 f  

AGE GROUPS 

r 

r 7 

19  69 

AGE GROUPS 
, ALL 

3 2 6 5  

1 9 6  

6 9 2  

21-45 

1 5 4 9  

646  

396  

ALL 

3289  

1 1 3 0  

8 5 1  

r 

1 9 7 2  

AGE GROUPS 
18 -20  

389  

1 3 5  

1 2 0  

ALL 

3 4 5 3  

1 2 5 2  

890  

r - 
TOTAL 

AGE GROUPS 

18-20  

426  

24 

111 

1 9  70 

AGE GROUPS 

ALL 

1 8 8 7 9  

2927  

3 7 2 1  

21-45  

1 6 3 3  

1 3 4  

3 9 1  

ALL 

2 8 1 5  

2 3 2  

6 0 4  

18-20  

482  

1 9 7  

1 5 0  

r 

AFTER 
AGE GROUPS 

21-45 

1 5 5 6  

6 7 1  

3 9 1  

18-20  

2030  

3 9 5  

5 6 8  

ALL 

3 4 5 3  

1 2 5 2  

890  

18 -20  

360  

2 1  

7 7  

21-45  

7996  

1 6 8 9  

1 9 5 2  

21-45., 

1 6 4 8  

1 6 8  

366  

- 

18 -20  

482  

1 9 7  

1 5 0  

21-45  

1 5 5 6  

6 7 1  

3 9 1  



HBD 

3f 

HBD 

3 f  

E . 1 4  

MICHIGAN FATAL CRASHES 

A n n u a l  A g e - S p e c i f i c  D r i v e r  I n v o l v e m e n t  R a t e s  by T y p e  . 
1 9 6 8  - 

AGE GROUPS 

1 9  7 1  

AGE GROUPS 

/ BEFORE 1 

21-45  

. 0 4 3  

. 2 5 3  

ALL 

, 0 3 8  

, 2 2 4  

HBD 

3f 

1 8 - 2 0  

. 0 4 8  

. 2 9 5  

21-45  

. 4 1 7  

, 2 5 6  

ALL 

, 3 4 4  

, 2 5 9  

, 

1 8 - 2 0  

. 3 4 7  

, 3 0 8  

HBD 

3 f  

< 7 

1 9  69 

AGE GROUPS 
ALL 

. 0 6 0  

. 2 1 2  

AGE ,GROUPS 

b 

1 9 7 2  

AGE GROUPS 

* 

TOTAL 

AGE GROUPS 

ALL 

. I 3 5  

. 2 2 8  

1 8 - 2 0  

. 0 5 6  

. 2 6 1  

3 

1 9  70 

AGE GROUPS 

r 

ALL 

, 3 6 3  

, 2 5 8  

C 

ALL 

. 1 5 5  

, 1 9 7  

2 1 - 4 5  

, 0 8 2  

. 2 3 9  

ALL 

, 0 8 2  

. 2 1 5  

1 8 - 2 0  

. 1 2 8  

, 2 7 0  

r 

AFTER 

AGE GROUPS 

1 8 - 2 0  

. 4 0 9  

. 3 1 1  

1 8 - 2 0  

. I 9 5  

, 2 8 0  

2 1 - 4 5  

. 1 5 8  

, 2 4 2  

ALL 

. 3 6 3  

, 2 5 8  

1 8 - 2 0  

. 0 5 8  

. 2 1 4  

21-45  

. 4 3 1  

. 2 5 1  

21-45  

, 2 1 1  

. 2 4 4  

21-45  

, 1 0 2  

, 2 2 2  

- 

1 8 - 2 0  

. 4 0 9  

. 3 1 1  

2 1 - 4 5  

. 4 3 1  

. 2 5 1  



HBD 

HBD 

HBD 

T 

HBD 

3f 

E . 1 5  

MICHIGAN FATAL CRASHES 1 9 6 8  

D r i v e r  I n v o l v e m e n t s  by Month, Age G r o u p  and T y p e  
1 

JANUARY 
" 

AGE GROUPS 

r 

APRIL  

AGE GROUPS 

ALL 

1 8 3  

1 0  

3 8  

OCTOBER 

AGE G.ROUPS 

2 1 - 4 5  

9 6  

0  

2 4  

,ALL 

1 7 4  

3  

3 7  

w 

1 
FEBRUARY 

AGE GROUPS 

.ALL 

320  

1 0  

6 5  

1 8 - 2 0  

2 0  

2  

7 

,ALL 

2 0 8  

5 

4 2  

MAY 

AGE GROUPS 
1 8 - 2 0  1 2 1 - 4 5  ALL 

2 8 2  

1 5  

7 8  

3 4  

3 

6 

AUGUST 

AGE GROUPS 

1 8 - 2 0  

3 2  

3 

9  

1 8 - 2 0  

2 1  

0  

7  

9  1 

5 

2 5  

ATIT, 

2 8 4  

1 3  

6  3  

NOVEMBER 

AGE GROUPS 
2 1 - 4 5  

1 6 3  

5 

33 

21-45  

1 1 9  

3  

24  

I 

MARCH 

AGE GROUPS 

1 8 - 2 0  

3 6  

1 

11 

ALL 

3 5 2  

9 

5 8  

,ALL 

1 8 7  

5  

5 5  

2 1 - 4 5  

1 5 0  

11 

4 6  

JUNE 

AGE GROUPS 

1 8 - 2 0  

3 5  

3  

9 

ALL 

2  89  

11 

5 4  

2 1 - 4 5  

1 4 5  

4  

4  0  

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

40 

0 

8 

1 8 - 2 0  

2 8  

1 

1 2  

ALL 

2 8 6  

1 5  

7 4  

2 1 - 4 5  

1 9 1  

6  

3 9  

DECEMBER 

AGE GROUPS 

2 1 - 4 5 .  

9  2  

3  

2 9  

- 

1 8 - 2 0  

4 1  

1 

7 

ALL 

2 2 2  

1 5  

52 

2 1 - 4 5  

1 4 2  

7  

2 7  

- 
3 3  

0  

9 

- 
1 7 0  

11 

5 4  

A 

1 8 - 2 0  

2 2  

3 

1 0  

2 1 - 4 5  

1 0 2  

1 0  

2  9  



HBD 

HBD 

HBD 

T 

HBD 

3 f  

MICHIGAN FATAL CRASHES 1 9 6 9  

D r i v e r  Involvements by M o n t h ,  Age G r o u p  and T y p e  . 
JANUARY .. 

AGE GROUPS 

A P R I L  

AGE GROUPS 

21-45  

9 2 

7 

20  

ALL 

1 7 9  

8 

3 6 

r 

JULY 

AGE GROUPS 

f.18-20 

1 6  

0 

5 

2 1 - 4 5  

1 2 3  

1 2  

3 5 

ALL 

2 2 3  

1 7  

5 8  

ALL 

29 8 

1 8  

6 5  

i 

OCTOBER 

AGE GROUPS 

T 1 

FEBRUARY 

AGE GROUPS 

1 8 - 2 0  

29 

3 

11 

,ALL 

3 1 3  

2 0 

8 2  

ALL 

20 2 

1 2  

44 

b 

MAY 

AGE GROUPS 

1 8 - 2 0  

4 1  

2 

11 

ALL 

2 9 0  

1 5  

5 0 

2 1 - 4 5  

1 5 5  

1 2  

3 4  

AUGUST 

AGE GROUPS 

18-20  

40 

2 

1 3  

1 8 - 2 0  

2 1  

0 

6 

,ALL 

3 2 0  

11 

6 1  

2 1 - 4 5 ,  

111 

1 3  

4 4  

J 

r 

NOVEMBER 

AGE GROUPS 

2 1 - 4 5  

1 1 5  

9 

2 5  

4 

MARCH 

AGE GROUPS 

1 8 - 2 0  

4 2  

2 

6 

ALL 

3 1 7  

2 2  

5 4  

ALL 

20  8 

1 7  

5 8  

2 1 - 4 5  

1 6 6  

1 3  

3 3  

. 
JUNE 

AGE GROUPS 

1 8 - 2 0  

40 

3 

9 

ALL 

3 0 4  

1 8  

5 9 

2 1 - 4 5  

1 6 3  

7 

3 6 

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

4 2  

4 

1 0  

1 8 - 2 0  

3 3  

0 

1 0  

2 1 - 4 5  

1 5 1  

1 2  

3 6  

7 

DECEMBER 

AGE GROUPS 

2 1 - 4 5  

9 9  

1 3  

3 1  

1 8 - 2 0  

4 3  

5 

1 0  

2 1 - 4 5  

1 5 3  

1 3  

3 3  

.ALL 

299 

1 9  

6 6  

ALL 

3 1 2  

1 9  

5 9  

21-45  

1 4 3  

8 

3 0 

1 8 - 2 0  

3 8  

2 

1 0  

1 8 - 2 0  

4 1  

1 

1 0  

2 1 - 4 5  

1 6 2  

1 5  

3 4  



HBD 

T ' 

HBD 

3 f  

T 

HBD 

3 f  

T 

HBD 

3f 

MICHIGAN FATAL CRASHES 1 9  7 0  

D r i v e r  I n v o l v e m e n t s  by M o n t h ,  A g e  G r o u p  and Type - 
JANUARY .. 

AGE GROUPS 

A P R I L  

AGE GROUPS 

' 2 1 - 4 5 ,  

1 2 0  

9  

2 4  

. 

ALL 

2 3 9  

11 

4 4  

J U L Y  

AGE GROUPS 

,18-2O 

3 8  

1 

1 0  

21-45  

1 0 1  

1 3  

2 5  

ALL 

1 8 7  

1 8  

4  0  

ALL 

2 4 8  

2 8  

5 2  

i 

OCTOBER 

AGE GROUPS 

C 7 

FEBRUARY 

AGE GROUPS 

1 8 - 2 0  

2 5  

1 

4  

ALL 

2 7 4  

1 8  

6 1  

C 

ALL 

1 8 4  

1 4  

4 3  

1 8 - 2 0  

3 1  

2  

7  

1 

1.m Y 

AGE GROUPS 

r 

AUGUST 

AGE GROUPS 

2 1 - 4 5  

1 4 5  

26  

3 5  

1 8 - 2 0  

3 6  

2  

9  

1 8 - 2 0  

2 2  

1 

3 

A L L  

2 6 6  

11 

7 2  

- ALL 

2 6 8  

1 9  

5  0  

NOVEMBER 

AGE GROUPS 
2 1 - 4 5  

1 3 0  

1 0  

3  3  

2 1 - 4 5 ,  

1 0 2  

1 2  

2 7  

MARCH 

AGE GROUPS 

A L L  

2 1 7  

2 3  

4 7  

, A L L  

1 8 3  

1 6  

44 

1 8 - 2 0  

3 4  

2  

1 0  

J U N E  

AGE GROUPS 

1 8 - 2 0  

3 8  

2  

7  

2 1  - 4 5  

1 5 2  

7  

5 0  

T 

2 6 8  

2 7  

6  3  

2 1 - 4 5  

1 4 7  

1 4  

2 6  

I 

SEPTEIsIBER 

AGE GROUPS 

1 8 - 2 0  

2 6  

4  

7  

1 8 - 2 0  

2 1  

1 

3  

2 1 - 4 5 ,  

1 1 0  

1 4  

2  9  

r 

DECEMBER 

AGE GROUPS 

2 1 - 4 5 ~ ~  

111 

9 

3 3  

1 8 - 2 0  

3 4  

2  

7  

21-45 .  

1 5 7  

2 1  

2 6  

A L L  

2 9 0  

2 8  

5 0  

ALL 

1 9 1  

19  

3 8  

2 1 - 4 5 ,  

1 4 7  

1 8  

3 3  

1 8 - 2 0  

3 7  

2  

6  

1 8 - 2 3  

1 8  

1 

4  

2 1 - 4 5  

2 2 6  

1 5  

2 5  



T 

HBD 

3 f  

HBD 

MICHIGAN FATAL CRASHES 1 9  7 1  

Driver I n v o l v e m e n t s  by M o n t h ,  Age Group and T y p e  

JANUARY 

AGE GROUPS 

ALL 

2 3 3  

5  9  

6 4  

r 

A P R I L  

AGE GROUPS 

7 

FEBRUARY 

AGE GROUPS 

T, 

216  

8 8  

4 2  

T 

HBD 

3 f  

18-20  

24  

5  

6  

ALL 

2 0 8  

5  9  

49 

MAY 

AGE GROUPS 

HBD 

21-45" 

9  7  

3 8  

2 8 

ALL 

286  

1 1 0  

80 

18-20  

22 

1 0  

4  

18-20  

1 5  

7  

5  

2 1 - 4 5 ,  

1 0 4  

5 2  

2 2  

21-45  

1 0 5  

3 5  

2 5  

18-20  

3 3  

1 3  

1 0  

JULY 

AGE GROUPS 

AUGUST 

21-45 

1 4 1  

5 8  

4  0  

ALL 

319 

9 0  

8 5  

t 

OCTOBER 
w 

AGE GROUPS 
ALL 

3 2 6  

1 1 6  

8 3  

. 

1 8 - 2 0  

40 

1 8  

9  

NOVEMBER 

AGE GROUPS 

I JUNE 

+ 

MARCH 

AGE GROUPS 

21-45 

1 6 0  

5 4  

44 

1 8 - 2 0  

40 

1 6  

1 2  

ALL 

3 1 1  

1 0 9  

66  

ALL 

2 4 7  

9 5  

6 5  

21-45 

1 5 7  

7 1  

44  

v 

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

3 3  

11 

7 

1 8 - 2 0  

3 7  

1 2  

11 

ALL 

2 2 8  

7 3  

6 4  

21-45 

1 5 0  

6 4  

3 1  

DECEMBER 

AGE GROUPS 

21-45 

1 1 2  

50  

2 5  

ALL 

2 8 1  

1 1 2  

6 8  

1 8 - 2 0  

2 8  

1 

1 3  

21-45  . 
8 7 

3 7  

2 3  

18-20  

29 

1 3  

9 

21-45  

1 3 8  

6 2  

3 5  



T 

HBD 

3 f  

T 

HBD 

3 f  

T 

HBD 

3 f  

T 

HBD 

3 f  

MICHIGAN FATAL CRASHES 19 72  

D r i v e r  I n v o l v e m e n t s  by Month ,  Age Group a n d  Type 

JANUARY 
w 

AGE GROUPS 
ALL 

238 

1 0 4  

6 8  

A P R I L  

AGE GROUPS 

JULY 

AGE GROUPS 

18-20 

32  

1 6  

7  

21-45 

1 0 6  

5  8  

36 

ALL 

227 

9 7  

7 1  

ALL 

332 

1 1 5  

83: 

i 

OCTOBER 

AGE GROUPS 

I 

FEBRUARY 

AGE GROUPS 
21-45 

1 0 5  

5 3  

34 

18-20 

3 1  

1 4  

1 2  

7 

MAY 

AGE GROUPS 

18-20 

48 

19 

1 5  

21-45 

1 5 5  

64 

28 

J 

ALL 

339 

1 1 8  

74 

21-45 

1 2 7  

4  9  

37 

ALL 

247 

9 1  

6  7  

ALL 

315 

94  

6 3  

AUGUST 

AGE GROUPS 

21-45 

1 5 7  

7  0  

3  6  

18-20 

39 

1 7  

1 7  

18-20 

27 

1 5  

4  

NOVEMBER 

AGE GROUPS 

MARCH - 
AGE GROUPS 

18-20 

44 

1 3  

1 4  

21-45 

1 3 2  

44 

27 

ALL 

317 

88  

74 

ALL 

2 3 1  

1 0 5  

6 5  

21-45 

1 4 8  

57  

28 

JUNE 

AGE GROUPS 

18-20 

55  

1 5  

1 7  

21-45 

1 2 2  

46 

24 

ALL 

276 

89 

6 3  

ALL 

3 1 1  

1 0 7  

80 

1 

SEPTEMBER 

AGE GROUPS 

18-20 

26 

10 

7  

18-20 

3 3  

1 5  

11 

21-45 

1 0 3  

52  

3 3  

I 

18-20 

59 

2 1  

1 8  

21-45 

139  

6 9  

4  9  

ALL 

334 

1 3 7  

1 0 3  

i 

DECEMBER 

AGE GROUPS 

21-45 ~ 

1 2 9  

5 5  

2.4 

18-20 

47  

2 3  

1 6  

ALL 

286 

1 0 7  

79 

18-20 

4 1  

19  

1 2  

21-45 

1 3 3  

5 4  

35  



M A I N E  

A n n u a l  D r i v e r  a n d  Type 

HBD 

HBD 

1 9  70 
w 

AGE GROUPS 

I BEFORE 

T 

HBD 

3 f  

20-44. 

2 4 2 4 3  

2145  

1 8 7 8  

ilLL 

45299  

3 2 1 3  

2725  

I n v o l v e m e n t s  by Age G r o u p  

m 

18-19  

4045  

2 3 7  

356 

AGE GROUPS cl'"i 
ALL 

45216  

3050 

2 4 9 1  

1 

1 9 7 2  

AGE GROUPS 
1 8 - 1 9  

3870  

259 

366  

ALL 

4 1 2 0 1  

3179 

2494 

- 

AFTER 
AGE GROUPS 

-20-44  

24629  

2130 

1 6 8 9  

AT,T, 

24790  

2119 

1 6 6 0  

18 -19  

4089  

376 

4 3 5  

20-44 

1 8 6 0 3  

2138  

1 6 0 2  

18-19  

2600  

299 

314 

20-44,  

1 1 6 2 9  

1 3 7 1  

1 0 2 1  



E.17  

MAINE 

A n n u a l  A g e - S p e c i f i c  D r i v e r  I n v o l v e m e n t  Rates by Type  

HBD 

3f 

HBD 

HBD 

3f 

19  70 

AGE GROUPS 

BEFORE 

AGE GROUPS 

20-44 

.088  

, 0 7 7  

1 

1 9 7 1  

AGE GROUPS 

, ALL 

. 0 7 1  

.060 

ALL 

. 0 6 8  

. 0 5 7  

- 

, ALL 

. 0 6 7  

.055  

18-19 

.059 

, 0 8 8  

7 

TOTAL 

AGE GROUPS 

+ 

1 9  72  

AGE GROUPS 

ALL 

.072  

.059 

18-19 

. 0 6 1  

.090  

18-19 

.067  

.095  

ALL 

.077  

. 0 6 1  

20-44 

,090  

.074  

AFTER 

AGE GROUPS 

20-44 

, 0 8 6  

.069 

18-19 

, 0 7 3  

, 0 9 6  

18-19  

. 0 9 2  

. l o 6  

20-44 

, 0 9 5  

. 0 7 7  

20-44. 

, 1 1 8  

. 0 8 8  

ALL 

, 0 8 5  

. 067  

20-44 

. I 1 5  

, 0 8 6  

18-19 

. 1 1 5  

, 1 2 1  



T 

HBD 

3 f  

T 

HBD 

3 f  

HBD 

HBD 

MAINE 1 9 7 0  

D r i v e r  I n v o l v e m e n t s  by M o n t h ,  A g e  G r o u p  and Type 

JANUARY 
w 

AGE GROUPS 

, 

A P R I L  

AGE GROUPS 

FEBRUARY L 
2 0 - 4 4 ,  

. 2 0 2 4  

1 7 6  

1 6 0  

ALL 

3 7 4 0  

259  

2 0 9  

1 8 - 1 9  

3 1 3  

9  

1 6  

2 0 - 4 4  

1 4 6 0  

1 8 0  

1 3 4  

, ALL 

2 7 2 7  

2 3 4  

1 8 5  

.. 

OCTOBER 

AGE G,ROUPS 

_ AGE GROUPS 

1 8 - 1 9  

2 2 6  

1 9  

2 1  

ALL 

3 6 4 1  

3 2 7  

2 6 6  

. 

_ A L L  

3 4 3 5  

2 6 1  

2 0 7  

- 
AUGUST 

AGE GROUPS 
ALL 

3 7 8 1  

3 2 3  

2 5 7  

NOVEMBER 

AGE GROUPS 
1 8 - 1 9  

3 2 3  

29 

3 7  

1 8 - 1 9  

2 7 9  

1 7  

2 3  

ALL 

3 3 0 3  

2 6 3  

2 6 6  

20-44  

1 9 6 3  

2 3 3  

1 8 7  

, , 2 0 - 4 4 ,  

. 1 9 0 1  

1 7 5  

1 4 1  

MARCH 

AGE GROUPS 

r i 

JUNE 

AGE GROUPS 

1 8 - 1 9  

2 3 2  

2 5  

4 0  

ALL 

3 4 6 6  

2 5 6  

2 1 3  

ALL 

3 1 5 0  

2 3 8  

s 

20-44 

1 9 7 3  

2 2 0  

1 7 8  

SEPTEllBER 

AGE GROUPS 

1 8 - 1 9  

3 0 2  

1 8  

3 2  

ALL 

3 2 0 4  

2 6 5  

2 1 8  

20-44 

1 7 9 4  

1 7 6  

1 8 4  

A 

DECEMBER 

AGE GROUPS 

:18-19 

2 9 7  

1 9  

2 8  

1 8 - 1 9  

3 1 8  

2 1  

30  

ALL 

8 4 7 4  

2 8 1  

1 9 3  

20-44 

1 8 6 5  

1 6 0  

. 1 4 3  

- 

2 0 - 4 4 ,  

1 5 2 9  

1 4 5  

1 6 2  

1 8 - 1 9  

3 2 9  

1 7  

3 4  

2 0 - 4 4 ,  

1 6 5 8  

1 8 6  

1 4 7  

1 8 - 1 9  

7 0 4  

1 8  

2 1  

20-44  

4 7 6 5  

1 8 1  

1 3 9  



HBD 

T 

HBD 

3 f  

T 

HBD 

3 f  

T 

HBD 

3 f  

MAINE 1 9 7 1  

D r i v e r  I n v o l v e m e n t s  by M o n t h ,  A g e  G r o u p  a n d  Type 

JANUARY 
w. 

AGE GROUPS 

1 

FEBRUARY 

AGE GROUPS 
ALL 

5 0 1 8  

1 8 1  

1 1 6  

20-44  

3 7 7 0  

1 3 3  

8 4  

ALL 

6 3 9 3  

2 3 0  

1 2 9  

A P R I L  

AGE GROUPS 

1 8 - 1 9  

4 6 9  

1 9  

1 8  

ALL 

2 7 4 0  

2 2 6  

1 6 0  

r 

JULY 

AGE GROUPS 

I MARCH I 
1 8 - 1 9  

3 4 5  

1 0  

11 

ALL 

3 5 0 7  

279  

2 4 2  

L 

OCTOBER 

AGE GROUPS 

2 0 - 4 4  

2 7 8 8  

1 1 9  

83 

1 8 - 1 9  

2 2 5  

1 5  

1 9  

ALL 

2 9 8 3  

3 1 1  

2 4 7  

- 

23-44 

1 4 8 2  

1 6 2  

1 1 2  

2 

1 8 - 1 9  

3 1 8  

2 2  

3 7  

, 

AGE GROUPS 

MAY 

AGE GROUPS 

20-44 

1 8 6 2  

20 7  

1 6 4  

1 8 - 1 9  

2 7 7  

2 2  

3 3  

ALL 

4 3 8 2  

2 1 0  

1 3 6  

JiLL 

2 9 3 8  

2 9 0  

2 3 0  

AUGUST 

AGE GROUPS 

23-44  

1 5 7 3  

2 2 4  

1 7 4  

J 

r 

NOVEMBER 
h. 

AGE GROUPS 

1 8 - 1 9  

3 0 5  

8  

11 

1 8 - 1 9  

2 5 9  

2 4  

3 0  

i 

JUNE 

AGE GROUPS 

2 0 - 4 4 ,  

1 8 8 0  

1 8 3  

1 7 4  

. ALL 

3 6 9 5  

2 7 4  

2 6 5  

ALL 

3 1 4 2  

2 3 3  

2 4 0  

2 0 - 4 4  

2 4 5 9  

1 6 0  

1 1 2  

20-44  

1 6 2 7  

2 1 5  

1 6 0  

ALL 

3 0 1 8  

2 7 1  

2 7 9  

SEPTEMBER 

AGE GROUPS 

1 8 - 1 9  

3 7 7  

2 8  

4 7  

1 8 - 1 9  

2 8 6  

2 4  

37  

f 

DECEMBER 

AGE GROUPS 

1 8 - 1 9  

3 1 3  

2 8  

5 2  

2 0 - 4 4 -  

1 5 4 2  

1 7 0  

1 4 3  

ALL 

2 9 6 1  

2 3 8  

2 1 8  

20-44  

1 7 0 3  

1 6  5  

1 6  0 

- 

ALL 

4 4 3 9  

3 0 7  

229  

2 0  - 4 4 ,  

. 1 5 7 6  

1 9  3 

1 7 2  

1 8 - 1 9  

2 7 3  

2 5  

3 3  

1 8 - 1 9  

4 2 3  

3 4  

3 8  

20-44  

2 3 6 7  

1 9  9  

1 5 1  



HBD 

T 

HBD 

3 f  

T 

HBD 

3 f  

T 

HBD 

3 f  

MAINE 1 9 7 2  

D r i v e r  I n v o l v e m e n t s  by Month, A g e  G r o u p  and T y p e  
L 

JANUARY 

AGE GROUPS 
ALL 

3289 

1 9 1  

1 5 8  

r 

A P R I L  

AGE GROUPS 

r 

JULY 

AGE GROUPS 

.18-19 

329 

1 6  

2 5  

20-44 

1 2 8 6  

1 5 4  

1 2 0  

L 

ALL 

2 5 5 3  

2 2 1  

1 7 5  

L 

OCTOBER 

AGF: W U P S  

20-44 

1 7 8 9  

1 4 6  

1 1 7  

> 

FEBRUARY 

AGE GROUPS 

18 -19  

236  

1 5  

20 

20-44 

1 6 8 3  

2 1 8  

1 6 7  

ALL 

3 3 9 8  

3 4 1  

2 9 5  
.. 

, ALL 

4212  

1 9 3  

1 3 9  

MAY 

AGE GROUPS 

18-19  

400 

5 8  

66  

20-44. 

1 5 5 9  

1 1 0  

1 4 3  

* 

, ALL 

3 0 8 4  

3 1 5  

230  

ALL 

2680  

2 7 7  

2 0 7  

b 

AUGUST 

AGE GROUPS 

18-19  

2 7 7  

44 

34 

18-19  

356  

11 

1 9  

9 

MARCH 

AGE GROUPS 

ALL 

3 4 9 1  

297  

2 5 1  

20-44 

2307  

1 2 8  

9  3 

18-19  

256  

22  

3 3  

Y T 

JUNE 

AGE GROUPS 

20-44  

2 0 2 1  

1 3 2  

1 0  6 

ALL 

3 6 7 7  

1 7 8  

1 5 5  

20-44 

1 3 9 5  

2 0 7  

1 4 5  

ALL 

3 0 1 7  

3 0 1  

256  

# 

SEPTEMBER 

AGE GROUPS 
18-19  

3 8 5  

50  

5 6  

18 -19  

312  

1 3  

24 

ALL 

2 9 2 1  

298  

212  

20-44 

1 7 5 2  

1 8 5  

1 4 3  

DECEMBER 

AGE GROUPS 

1 8 - 1 9  

3 7 8  

4 1  

50  

ALL 

5344  

299 

1 9 3  

29-44 .  

. 1 4 8 8  

2 0 3  

1 5 4  

d 

18-19 

3 0 7  

46 

35 

2 0 - 4 4 ,  

. 1 4 7 0  

1 9  3  

1 3 9  
A 

1 8  - 1 9  

500  

27  

3 3  

90 - 4 4  

1 8 2 4  

20 3  

1 2 5  



HBD 

HBD 

HBD 

1,; . 10 
VERMONT 

Annual  D r i v e r  I n v o l v e m e n t s  by A g e  G r o u p  and T y p e  

1 9  7 1  
w 

AGE GROUPS 

r 1 

1 9 7 2  

AGE GROUPS 

21-45 

1 3 9 5 9  

9 6 2  

1 0 1 2  

. 

ALL 

2 7 9 5 1  

1 8 4 9  

2230 

ALL 

27650  

1 6 2 6  

2199  

BEFORE 

AGE GROUPS 

1 8 - 2 0  

3 7 7 1  

2 4 1  

3 9 3  

TOTAL 

AGE GROUPS 

ALL 

27650  

1 6 2 6  

2199 

L. 

18-20  

4069 

3 0 1  

448  

A L L  

5 5 6 0 1  

3 4 7 5  

4429  

AFTER 

AGE GROUPS 

21-45 - 

1 4 1 8 4  

1 0 6 1  

1 0 7 9  

18-20  

3 7 7 1  

2 4 1  

3 9 3  

ALL 

2 7 9 5 1  

1 8 4 9  

2230  

18-20  

7840  

5 4 2  

8 4 1  

21-45 

1 3 9 5 9  

9  6  2  

1 0 1 2  

21-45 

2 8 1 4 3  

2 0 2 3  

2 0 9 1  

18 -20  

4069  

3 0 1  

4 4 8  

21-45 

1 4 1 8 4  

1 0 6 1  

1 0 7 9  



HBD 

HBD 

3f 

HBD 

3f 

E .  20 

VERMONT 

Annual A g e - S p e c i f i c  D r i v e r  I n v o l v e m e n t  R a t e s  by Type 
C 

1 9  7 1  
" 

AGE GROUPS 
ALL 

, 0 5 9  

, 0 8 0  

r 

BEFORF: 

AGE GROUPS 

1 

1 9  7 2  
AGE GROUPS 

ALL 

. 059  

. 0 8 0  

b 

1 8 - 2 0  

, 0 6 4  

. l o 4  

ALL 

, 0 6 6  

. 0 8 0  

TOTAL 

AGE GROUPS 

21-45  

, 0 6 9  

. 0 7 2  

. 

ALL 

. 0 6 2  

. 0 8 0  

18-20  

, 0 6 4  

, 1 0 4  

AFTER 

PS 

1 8 - 2 0  

, 0 7 4  

. 1 1 0  

21-45 

. 0 6 9  

. 0 7 2  

ALL 

. 0 6 6  

, 0 8 0  

21-45 

, 0 7 5  

, 0 7 6  

1 8 - 2 0  

. 0 6 9  

, 1 0 7  

21-45  - 

, 0 7 2  

. 0 7 4  

1 8 - 2 0  

, 0 7 4  

, 1 1 0  

2 1 - 4 5 ,  

. 0 7 5  

. 0 7 6  

. 



HBD 

E . 2 1  

VI:RMON1l' 19  7  1 

D r i v e r  I n v o l v e m e n t s  by M o n t h ,  A g e  G r o u p  and T y p e  

A P R I L  

JANUARY 
w 

AGE GROUPS 

1 AGE GROUPS 

21-45  

1 7 3 5  

5 3  

7 3  

. 

ALL 

3 2 3 9  

1 0  7  

1 2 8  

HBD 

1 8 - 2 0  

4 4 2  

1 4  

1 9  

T  

HBD 

3 f  

OCTOBER I 

ALL 

1 5 8 5  

8 9  

1 5 4  

AGE GROUPS 
ALL 

2 2 1 9  

1 6 8  

2 2 2  

1 8 - 2 0  

1 9 5  

8  

2 1  

T 

HBD 

3 f  

,- 1 

FEBRUARY 

AGE GROUPS 

2 1 - 4 5  

7 9 7  

5 5  

6 8  

1 8 - 2 0  

3 1 1  

2 2  

4 4  

ALL 

2 9 1 5  

8 5  

1 3 0  

MAY 

AGE GROUPS 

2 1 - 4 5  

1 0 2 3  

9  2  

9  0  

AGE GROUPS 

ALL 

1 7 2 1  

1 4 6  

1 7 1  

r 

AUGUST 

AGE GROUPS 

1 8 - 2 0  

3 2 7  

8  

1 5  

NOVEMBER 

AGE GROUPS 
2 1 - 4 5  

9 8 4  

9  4  

9  2  

ALL 

2 0 3 9  

1 6 1  

2 0 4  

--L 

MARCH 

AGE GROUPS 
2 1 - 4 5  

1 5 8 8  

5 1  

6 4  

1 8 - 2 0  

2 4 5  

2 0  

3 1  

2 1 - 4 5  

1 0 9 8  

9  1 

1 0 2  

ALL 

2 3 2 4  

1 5 0  

2 1 9  

ALL 

2 2 8 0  

1 5 6  

1 9  6 

1 8 - 2 0  

2 9 3  

2 9  

3 6  

ALL 

2 7 9 2  

8  8 

1 6 0  

2 1 - 4 5  

8 3 8  

9  2  

7 6  

r i 

JUNE 

AGE GROUPS 

1 8 - 2 0  

3 2 6  

1 7  

3 8  

ALL 

1 7 9 7  

1 4 1  

1 9  8  

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

3 3 9  

2 3  

4 5  

1 8 - 2 0  

2 8 9  

1 0  

1 2  

2 1 - 4 5  

1 1 3 1  

9  4  

8 6  

DECEMBER 

AGE GROUPS 

2 1 - 4 5  

1 5 3 0  

5 4  

7  3  

1 8 - 2 0  

2 9 6  

24  

4  3 

2 1 - 4 5  

8 4 1  

9 3  

8 8  

ALL 

1 7 8 4  

1 5 7  

2 0 6  

ALL 

2 9 5 5  

1 7 8  

2 1 1  

2 1 - 4 5  

8 4 7  

8 8  

9  2  

1 8 - 2 0  

2 8 3  

3  0  

49  

1 8 - 2 0  

4 2 5  

3 6  

4 0  

2 1 - 4 5  

1 5 4 7  

1 0 5  

1 0 8  



VERMONT 1 9 7 2  

HBD 

T 

HBD 

3 f  

HBD 

Driver I n v o l v e m e n t s  by Mon th ,  A g e  

A P R I L  

L 

JANUARY . 
AGE GROUPS 

21-45  

1 4 3 5  

85 

1 1 5  

ALL 
I 

2 7 0 5  

1 3 5  

20 5  

AGE GROUPS 

18-20  

402  

1 5  

32  

ALL 

1 7 7 7  

1 8 1  

1 6 6  

i 

JULY 

AGE GROUPS 

r 

MAY 

AGE GROUPS 

ALL 

2248  

1 7 3  

1 8 9  

& 

18-20  

2 3 5  

2 5  

3 5  

ALL 

1 6 7 3  

1 6 2  

1 6 4  

b 

r 

AUGUST 

AGE GROUPS 

G r o u p  a n d  T y p e  

r 

21-45 

9 0 2  

1 0 7  

74  

18 -20  

3 5 1  

3 7  

32 

ALL 

2232  

1 7 7  

20 1 

NOVEMBER 

AGE GROUPS 

18-20  

248  

2 9  

3 3  

21-45 

1 0 8 6  

9  4  

9 5  

ALL 

2 6 2 7  

1 3 1  

1 8 9  

21-45 

7 9 8  

9 0  

7 7  

JUNE 

AGE GROUPS 

18 -20  

309 

2 7  

4 1  

ALL 

1 8 3 9  

1 2 8  

1 9  9  

21-45 - 
1 1 0 1  

1 0 4  

9  4  

. 

SEPTEMBER 

AGE GROUPS 

18-20  

366  

2  4  

39 

ALL 

2098  

1 7 0  

1 9  1 

21-45 

1 3 9 6  

8  0  

1 0 0  

I 

DECEMBER 

AGE GROUPS 

18-20  

302  

2 5  

5 2  

ALL 

3396  

1 3 8  

1 9  8  

21-45 

869 

72  

8 3  

I 

18-20  

3 3 5  

2 5  

4 1  

21-45  

939  

1 0 9  

86 

18 -20  

5 2 2  

2 2  

4  0  

21-45  - 
1 8 2 0  

8  0  

9  6  

d 



HBD 

HBD 

HBD 

HBD 

LOUISIANA 

A n n u a l  D r i v e r  I n v o l v e m e n t s  by Age Group  a n d  Type 

1 9  7 1  

AGE GROUPS 

r 

1 9  7 3  

AGE GROUPS 

21-45 

10830  

650 

357 

* 

ALL 

21954 

1 0 5 7  

589 

BEFORE 

AGE GROUPS 

1 

1 9 7 2  

AGE GROUPS 
18-20 

2 4 0 1  

1 0 7  

1 2 7  

21-45 

1 2 8 2 8  

696 

384 

ALL 

25197  

1 1 0 2  

639 

ALL 

21954  

1 0 5 7  

589 

ALL 

24399 

1 1 5 9  

5 3 3  

18-20 

3000 

1 0 6  

1 2 0  

- 
TOTAL 

AGE GROUPS 

I 

1 9 7 3  

AGE GROUPS 

18-20  

2 4 0 1  

1 0 7  

1 2 7  

18-20 

2752 

1 2 7  

1 2 3  

ALL 

1 4 6 9 8  

6 4 3  

3 7 3  

21-45 

30080 

1 7 4 8  

8  80 

ALL 

6 1 0 5 1  

2139 

1 4 9 5  

7 

AFTER 

AGE GROUPS 

21-45 

10830  

650 

35 7  

21-45 
> 

1 1 7 6 7  

692 

299 

- 

18-20 

6 9 0 3  

296 

320 

18-20  

1 7 5 0  

6 2  

70 

21-45e 

1 9 2 5 0  

1 0 9 8  

5 2 3  

ALL 

39097 

1 8 0 2  

9 0 6  

21-45 

7 4 8 3  

406 

224 

- 

18-20 

4502  

189  

1 9 3  



HBD 

HBD I 

3 f  

E .  23  

LOUISIANA 

A n n u a l  A g e - S p e c i f i c  Driver I n v o l v e m e n t  R a t e s  b y  Type  
- L 

1 9  7 1  

AGE GROUPS 
ALL 

, 0 4 8  

. 0 2 7  

BEFORE 
AGE GROUPS 

7 

1 9 7 2  

AGE GROUPS 
ALL 

. 0 4 8  

, 0 2 2  

18-20 

. 0 4 5  

, 0 5 3  

TOTAL 

AGE GROUPS 

21-45 

, 0 6 0  

, 0 3 3  

ALL 

, 0 4 8  

, 0 2 7  

1 

1 9 7 3  

AGE GROUPS 
b1-45 , 

, 0 6 0  

, 0 3 3  

4 

ALL 

, 0 3 5  

, 0 2 4  

b 

18-20 

, 0 4 5  

, 0 5 3  

18-20 

. 046  

. 0 4 5  

ALL 

, 0 4 4  

. 0 2 5  

AFTER 
AGE GROUPS 

21-45 

, 0 5 9  

, 0 2 5  

- 

18-20 

. 0 4 3  

. 046  

ALL 

. 046  

, 0 2 3  

18-20 

, 0 3 5  

, 0 4 0  

> 

21-45 

. 0 5 8  

, 0 2 9  

91-45  

. 054  

.030  

A 

18-20 

. 0 4 2  

, 0 4 3  

21-45 

, 0 5 7  

, 0 2 7  



T 

HBD 

3 f  

E .24  

LOUISIANA 1 9  7 1  

D r i v e r  I n v o l v e m e n t s  by Month, A g e  G r o u p  a n d  T y p e  
r 

JANUARY 
- 

AGE GROUPS 
ALL 

1 5 8 2  

8 5  

46 

- 7 

FEBRUARY 

AGE GROUPS 

APRIL  

-ALL 

1 6 7 8  

9 2  

45  

r I 

MARCH 

AGE GROUPS 

T 

HBD 

3 f  

18 -20  

1 8 2  

11 

1 0  

ALL 

1 6 9 1  

8 5  

4 5  

HBD 

21-45 

7 7 8  

60 

2 8  

1 8 - 2 0  

1 7 5  

1 0  

1 3  

T 

HBD 

3 f  

21-45 

8 3 7  

5 5  

24 

1 8 - 2 0  

1 8 0  

6 

8  

21-45 

8 3 7  

4 8  

28  

JULY 

A 
A L L X O  21-45 

UPS 

1 9 3 4  

8 5  

3 5  

L. 

OCTOBER 

AGE GROUPS 

MAY 

AGE GROUPS 

ALL 

1 8 3 4  

1 0 5  

6 2  

. 

* 

ALL 

1 7 8 9  

8 3  

6 2  

J 

- 
AUGUST 

UPS 

2 0 3  

1 0  

8  

9 4 5  

4 5  

2 3  

NOVEMBER 

AGE GROUPS 
18 -20  

1 7 1  

11 

1 2  

r 

JUNE 

AGE GROUPS 

18-20  

2 0 2  

8  

1 2  

21-45  

9 7 7  

5 6  

3 1  

ALL 

1 9 3 9  

8 5  

5  0  

21-45 

9 3 0  

6 1  

42  

2 1 - 4 5 .  

857  

5 7  

40 

18 -20  

227  

6  

9 

21-45  

9 3 0  

53 

22  

ALL 

1 9 3 0  

9 3  

4 3  

DECEMBER 

AGE GROUPS 

21-45  ~ 

8 5 1  

3 5  

1 8  

ALL 

1 8 0 7  

69  

3 8  

18-20  

209 

1 4  

1 0  

ALL 

2 2 0 8  

113  

69 

18 -20  

220  

8  

9  

1 8 - 2 0  

229  

7 

11 

21-45  - 
1 0 9 2  

70 

46 

., 



LOUISIANA 1972 

D r i v e r  I n v o l v e m e n t s  by M o n t h ,  

T 

HBD 

3f 

HBD 

T 

HBD 

3f I 

JANUARY . 
AGE GROUPS 

ALL 

1941 

10 1 

4 9 

r 

A P R I L  

AGE GROUPS 

r 

JULY 

AGE GROUPS 

18-20 

186 

4 

5 

21-45 

941 

57 

28 

ALL 

1932 

9 1 

51 

OCTOBER 

AGE GROUPS 

'I 

FEBRUARY 

AGE GROUPS 
21-45 

991 

73 

2 9 

18-20 

209 

9 

12 

21-45 

996 

63 

29 

?- 

ALL $8-20 

ALL 

2046 

.89 

52 

ALL 

1845 

10 2 

47 

+ 

MAY 

AGE GROUPS 

2071 

101 

45 

ALL 

2063 

9 6 

42 

AUGUST 

AGE GROUPS 

240 

10 

5 

18-20 

213 

12 

17 

G r o u p  and T y p e  

18-20 

209 

14 

15 

ALL 

2034 

89 

41 

NOVEMBER 

AGE GROUPS 
21-45 

1014 

52 

33 

1 

MARCH I 
21-45 

- 

892 

64 

27 

18-20 

217 

12 

8 

ALL 

2103 

9 5 

38 

21-45 

779 

51 

21 

A 

18-20 

277 

12 

17 

i 

JUNE 

AGE GROUPS 

21-45 

985 

52 

14 

18-20 

240 

11 

12 

ALL 

1960 

89 

3 4 

SEPTEMBER 

AGE GROUPS 

r 
21-45 

1042 

55 

17 

DECEMBER 

AGE GROUPS 

18-20 

227 

13 

11 

21-45 

998 

58 

31 

ALL 18-20 

ALL 

2368 

10 8 

4 4 

21-45. 

1018 

54 

16 

2062 

10 0 

4 9 

244 

10 

10 

18-20 

261 

, 7 

6 

21-45 

1158 

58 

28 

1 



L O U I S I A N A  1 9  7 3  

D r i v e r  I n v o l v e m e n t s  by Month, Age G r o u p  and T y p e  
- - 

HBD 

HBD 

HBD 

HBD 

JANUARY .- 
AGE GROUPS - 

' 

2 1 - 4 5  

1 0 3 1  

5 5  

3 7  

. 

ALL 

2 0 9 0  

8 4  

5 8  

1 8 - 2 0  

2 2 6  

1 0  

9  

- 

A P R I L  - 
AGE GROUPS 

4 

J U L Y  

AGE GROUPS 

OCTOBER - 
AGE G,ROUPS 

1 

FEBRUARY 

AGE GROUPS 

ALL 

1 9 7 7  

8 1  

5 2  - 

ALL 

ALL 

1 9 1 0  

8 2  

4 6  

2 1 - 4 5  

1 0 1 6  

6 1  

3 4  

ALL 

2 0 6 0  

9 8  

60  

L 

I A Y  

AGE GROUPS 

,18-20  

2 7 1  

1 2  

1 6  

ALL 

2 1 4 9  

9  4  

4 6  

I- 

AUGUST 

AGE GROUPS 
1 8 - 2 0  

2 5 3  

5  

8  

18-20  

18-2C 

2 0 8  

4  

7  

ALL 21-4E 

9 6 6  

4 5  

3 1  

NOVEMBER 

AGE GROUPS 
21-4 

r 

2 1 - 4 5  

9 4 2  

5 2  

3 4  

T 

MARCH 

AGE GROUPS 

18-2C 

2 5 8  

1 2  

9  

1 8 - 2 d  21-45 

ALL 

ALL 

2 3 8 3  

1 0 9  

5  9  

2 1 - 4 5  
- 

1 2 9 7  

5 6  

2 6  

i 

J U N E  

AGE GROUPS 

1 8 - 2 d  21-45 

ALL 

2 1 2 9  

9  5  

5 2  

SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

2 8 4  

11 

1 2  

ALL 

DECEMBER 

AGE GROUPS 

2 1  - 4 5  

1 1 9 2  

7 4  

3 5  

1 8 - 2 0  

2 5 0  

8 

9  

- A L L  

21-45  

1 0 3 9  

6 3  

2 7  

18-2C 21-4 

1 8 - 2 0  2 1 - 4 5  



HBD 

T 

HBD 

3 f  

T 

HBD 

3 f  

E .25  

NEW YORK 

A n n u a l  D r i v e r  I n v o l v e m e n t s  by Age Group  and T y p e  
L 

1968 -1969  
w 

AGE GROUPS 

ALL 

7 3 2 4 1  

1 2 7 5  

2109 

1 9 7 2  

AGE GROUPS 
ALL 

34068  

6 2 2  

8 6 1  

BEFORE 

AGE GROUPS 

18-20  

6 9 5 1  

1 8 5  

4 4 3  

< 1 

1 9  70 

AGE GROUPS 

ALL 

1 4 2 0 7 6  

2 4 1 5  

3787  

2 1 - 4 5 ,  

36166  

7 5 3  

1 2 6 1  

ALL 

36146  

5 6 7  

849 

18-20  

3 6 1 1  

74 

1 6 8  

r 

TOTAL 

AGE GROUPS 

21-45 

1 7 8 8 0  

396 

5 3 2  

ALL 

1 7 6 1 4 4  

3037  

4 6 4 8  

18-20  

1 3 8 2 6  

320 

789 

, ,  18-20 

3602  

64  

1 6 7  

i 

1 9 7 1  

AGE GROUPS 

21-45 

7169  8  

1 4 5 9  

2285  

AFTER 

AGE GROUPS 

21-45 

1 8 2 7 9  

3 6 1  

5 2 8  

_ALL 

32689  

5 7 3  

829  

18-20  

1 7 4 3 7  

394  

9 5 7  

ALL 

3 4 0 6 8  

6 2 2  

8 6 1  

21-45 

8 9 5 7 8  

1 8 5 5  

2817  

18 -20  

3 2 7 3  

7 1  

1 7 9  

18-20  

3 6 1 1  

74 

1 6 8  

21-45 

1 7 2 5 3  

3 4 5  

496  

21-45 

1 7 8 8 0  

396 

5 3 2  



HBD 

HBD 

3 f  

HBD 

HBD 

NEW YORK 

A n n u a l  A g e - S p e c i f i c  Driver I n v o l v e m e n t  Rates b y  T y p e  

1 9 6 8 - 1 9 6 9  

AGE GROUPS 

r 

1 9  7 2  

AGE GROUPS 

21-45 

. 0 2 0 8  

. 0349  

ALL 

. 0 1 7 4  

. 0 2 8 8  

BEFORE 

AGE GROUPS 

18-20  

. 0 2 6 6  

, 0 6 3 7  

7 

1 9  70 

AGE GROUPS 

21-45 

, 0 2 2 1  

, 0 2 9 8  

ALL 

. 0 1 8 3  

. 0 2 5 3  

ALL 

. 0 1 7 0  

, 0 2 6 7  

ALL 

, 0 1 5 7  

, 0 2 3 5  

1 8 - 2 0  

. 0 2 0 5  

. 0 4 6 5  

- 
TOTAL 

AGE GROUPS 

.) 

1 9 7 1  

AGE GROUPS 

L 

ALL 

. 0 1 7 2  

, 0 2 6 4  

18 -20  

, 0 2 3 1  

. 0 5 7 1  

18 -20  

, 0 1 7 8  

, 0 4 6 4  

ALL 

, 0 1 7 5  

, 0 2 5 4  

21-45  

. 0 2 0 3  

. 0319  

J 

AFTER 

AGE GROUPS 

21-45  

, 0 1 9 7  

. 0 2 8 9  

1 

18 -20  

. 0 2 2 6  

. 0549  

ALL 

, 0 1 8 3  

, 0 2 5 3  

1 8 - 2 0  

. 0 2 1 7  

, 0 5 4 7  

21-45 

. 0 2 0 7  

, 0 3 1 4  

21-45  

. 0 2 0 0  

, 0 2 8 7  

- 

18 -20  

. 0 2 0 5  

, 0 4 6 5  

21-45 - 
. 0 2 2 1  

. 0 2 9 8  



HBD 

E.27 

NEW YORK 1 9 6 8 - 6 9  

D r i v e r  I n v o l v e m e n t s  b y  M o n t h s ,  Age G r o u p  and T y p e  

JANUARY - 
AGE GROUPS 

HBD 

ALL 

6 6 3 0  

6 5  

1 3  5  

T 

HBD 

3f 

T 

HBD 

3 f  

1 8 - 2 0  

5 4 3  

9  

2  0  

AGE GROUPS 

21-45 

3 2 8 5  

4 1  

9 5  

. 

, ALL 

5 0 4 0  

1 1 2  

1 7 3  

JULY 

P S  
ALL 

5 5 2 2  

9 3  

1 5 9  

i 

OCTOBER 

AGE .GROUPS 

FEBRUARY 

AGE GROUPS 

1 8 - 2 0  

4 9 2  

1 8  

4  6  

ALL 

6 4 2 4  

1 0 9  

1 7 9  

ALL " 

5 5 4 0  

9  4  

1 4 7  

21-45  

2 4 4 0  

6 7  

9 0  

18-20  

5 9 2  

8  

3  5  

- 
AUGUST 

21-45  

2790  

5 8  

9 5  

ALL 

5 7 8 8  

1 1 5  

1 9  2  

1 8 - 2 0  

5 8 3  

1 5  

3 5  

NOVEMBER 

AGE GROUPS 

18-20 

4 8 2  

1 4  

3 8  

MARCH 

AGE GROUPS 

21-45 

3 0 8 6  

6 2  

1 0 3  - 

ALL 

7 1 8 0  

1 2  9  

2 2 2  

21-45  
- 

2 7 2 7  

6 0  

8 5  

ALL 

5 5 8 6  

1 2 3  

1 8 1  

1 

SEPTEMBER 

PS 
18-20  

6 3 2  

2 4  

5 0  

ALL 

5 5 8 0  

9 7  

1 7 4  

21-45 

2 8 1 3  

6 7  

1 0 1  

18-20  

6 7 2  

1 9  

5 2  

DECEMBER 

AGE GROUPS 

18-20 

4 8 3  

1 4  

3 1  

21-45 

3 6 4 4  

8 3  

1 2 9  

& 

ALL 

8 2 3 5  

1 2 3  

1 7 9  

21-45  - 
2 7 4 9  

6 1  

1 1 5  

1 8 - 2 0  

5 1 7  

1 7  

3 5  

21-45  

2 8 3 5  

5 4  

1 0 1  

1 8 - 2 0  

8 4 0  

1 8  

3 5  

21-45  

4 2 0 8  

7 2  

1 1 3  



T 

HBD 

3 f  

NEW YOIIK 1 3 7 0  

D r i v e r  I n v o l v e m e n t s  by Month, Age Group a n d  Type 

JANUARY 
w 

AGE GROUPS 
ALL 

4 6 8 7  

6 1  

45  

r 

A P R I L  

AGE GROUPS 

OCTOBER L 

ALL 

2714  

5 3  

8 3  

r 

JULY 

AGE GROUPS 

HBD 

18-20 

4 5 3  

4 

6  

ALL 

2544  

48  

8 3  

21-45 

2402  

37  

3  0  

18-20  

266  

5 

1 5  

7 

FEBRUARY 
AGE GROUPS 

21-45 

1 3 8 3  

38  

4 4  

18-20  

279 

7 

2 5  

ALL 

3382  

46 

5 4  

MAY . 
AGE GROUPS 

21-45 

1 2 7 7  

2 6 

4 1  

ALL 

2899 

6 8  

9  5  

r 1 

AUGUST 

AGE GROUPS 

18-20  

2 9 1  

7 

6  

ALL 

2527  

3 1 

73 

NOVEMBER 

AGE GROUPS 

21-45 

1 7 5 2  

3 1 

4 1  

i 

v 

MARCH 
AGE GROUPS 

18-20  

313  

1 0  

2  0  

ALL 

2865  

28  

6 8  

ALL 

2950 

5 7  

77 

21-45 

1 4 2 5  

40 

6  3 

r 3 

JUNE 

AGE GROUPS 

18--20 

282  

3 

1 5  

ALL 

2 8 5 3  

5 0  

8 1  

21-45 

1 2 7 3  

20 

4 3  

SEPTEMBER 

AGE GROUPS 

18-20  

2 7 3  

3 

1 6  

18-20  

2 4 8  

4 

1 4  

21-45 

1 4 6 6  

1 9  

37  

21-45 

1 5 6 5  

4 1  

5 3  

- 

18-20  

310 

7 

1 6  

21-45. 

1 1 8 7  

25  

4 1  

ALL 

2439  

37 

5 5  

r 

DECEMBER 

AGE GROUPS 

21-45 

1 4 0 1  

3 4  

46 

18-20  

2 2 7  

3 

9  

ALL 

3 4 7 5  

4 2  

70 

18-20  

3 6 8  

6 

1 2  

21-45 

1 7 8 7  

24 

5 0  



HBD 

NEW YORK 1971 

Driver Involvements by Month,,Age G r o u p  and T y p e  

I APRIL I 

JANUARY 

AGE GROUPS 

I JULY 

21-45, 

1705 

2 0 

3 4 

ALL 

3169 

3 6 

48 

18-20 

300 

7 

7 

7 

FEBRUARY 

AGE GROUPS 
ALL 

2749 

3 0 

58 

- 

MAY 

AGE GROUPS 

7 1 

NOVEMBER 

AGE GROUPS 

18-20 

267 

4 

6 

v a 

MARCH 

AGE GROUPS 

ALL 

2646 

58 

85 

ALL 

2941 

7 0 

7 5 

21-45 

1488 

18 

41 

ALL 

2842 

33 

57 

3 

JUNE 

AGE GROUPS 
18-20 

286 

8 

15 

ALL 

2628 

41 

90 

SEPTEMBER 

AGE GROUPS 

18-20 

271 

5 

16 

18-20 

263 

5 

11 

21-45 

1396 

35 

54 

ALL 

2382 

3 6 

55 

21-45 

1546 

43 

4 8 

DECEMBER 
AGE GROUPS 

21-45 

1526 

18 

3 6 

18-20 

278 

10 

2 4 

ALL 

2922 

73 

74 

21-45 

1383 

22 

4 9 

18-20 

249 

1 

16 

21-45 

1247 

24 

33 

18-20 

295 

6 

14 

21-45 

1565 

46 

4 0 

A 



T 

HBD 

3 f  

T 

HBD 

3 f  

HBD 

T 

HBD 

3f 

NEW YORK 1 9 7 2  

D r i v e r  I n v o l v e m e n t s  by Month, A g e  G r o u p  and Type 

JANUARY 

AGE GROUPS 
ALL 

2 8 3 5  

3  0  

74 

A P R I L  

AGE GROUPS 
ALL 

2488  

47 

5 2  

.. 

AGE GROUPS 

18 -20  

3 1 8  

5  

1 6  

ALL 

2 7 3 5  

54 

6  7  

OCTOBER 

AGE GROUPS 

21-45 

1 4 6 9  

1 7  

47  

7 

FEBRUARY 

AGE GROUPS 

18-20  

2 4 7  

4  

11 

ALL 

2980 

6 4  

6 5  

ALL 

3074  

45  

8 1  

21-45 

1 3 4 2  

2  9  

3 1  

MAY 

AGE GROUPS 

18 -20  

334  

8  

1 3  

ALL 

2884  

54  

6 6  

r 1 

AUGUST 

AGE GROUPS 
21-45  

1 3 5 0  

3 3  

34 

18-20  

3 0 3  

7  

1 2  

18-20  

292  

3  

1 3  

NOVEMBER 

AGE GROUPS 
'21-45  

1 5 4 0  

37  

4 1  

21-45 

1 7 0 4  

3 3  

54 

- 
MARCH 

AGE GROUPS 

18-20 

307  

1 2  

1 4  

21-45  

1 3 3 3  

4 1  

47 

ALL - 
2 6 1 3  

5 7  

7  9  

ALL 

2880 

32 

7 3  

ALL 

2 7 1 1  

3 7  

8 2  

21-45 

1 5 1 4  

24 

42 

< 7 

JUNE 

AGE GROUPS 

18-20  

2 9 3  

5  

1 9  

ALL 

2834  

5  9  

6 5  

SEPTEMBER 

AGE GROUPS 

18-20  

304 

3  

1 3  

18 -20  

2 8 8  

4  

1 7  

, 
21-45 

1 4 9 5  

1 8  

4  9  

r T 

DECEMBER 

AGE GROUPS 

2 1 - 4 5 ,  

1 4 5 6  

3  0  

4  9 

18 -20  

3 3 1  

6  

1 2  

21-45  

1 4 0 6  

3  8  

44  

ALL 

2696  

6  2  

76  

ALL 

3 3 3 8  

8 1  

8 1  

21-45  

1 4 8 4  

38  

40 

18 -20  

256  

11 

1 7  

18-20  

3 3 8  

6 

11 

21-45 - 

1 7 8 7  

5 8  

54  



T 

HBD 

3f 

T ' 

HBD 

3f 

T 

HBD 

3f 

T 

HBD 

3f 

E.28 

TEXAS 

Annual Driver Involvements by A g e  Group and T y p e  
r 

19 69 
" 

AGE GROUPS 

r 

19 72 

AGE GROUPS 

21-45, 

16256 

1453 

983 

ALL 

32224 

2251 

1598 

BEFORE 

AGE GROUPS 

r 

19 70 

AGE GROUPS 
18-20 

4035 

193 

282 

21-45 

18114 

NA 

976 

ALL 

36505 

NA 

'1716 

ALL 

98568 

4525 

4831 

, ALL 

33204 

2274 

1643 

18-20 

4758 

NA 

352 

- 7 

TOTAL 

AGE GROUPS 
ALL 

18-20 

12366 

435 

921 

, 18-20 

4157 

242 

333 

I 

1971 - 
AGE GROUPS 

21-45 

49470 

2890 

2927 

AFTER 

AGE GROUPS 

21-45 

16724 

1437 

960 

, ALL 

33140 

NA 

1590 

18-20 

ALL 

36505 

NA 

1716 

w 

21-45 

18-20 

4174 

NA 

306 

67584 

2890 

3903 

135073,17124 

18-20 

4758 

NA 

352 

21-45 

16490 

NA 

984 
- 

4525 

6547 

21-45 

18114 

NA 

9 76 

435 

1273 



E .  29 

TEXAS 

Annua l  ~ g e - S p e c i f i c  D r i v e r  I n v o l v e m e n t  Rates by Type  

HBD 

3 f  

HBD 

3f  

HBD 

3f 

1 

19 69 
" 

AGE GROUPS 

1 9  72 

AGE GROUPS 

21-45 

.089 

,060  

. 

ALL 

,070  

.050  

ALL 

NAP 

, 0 4 7  

- 

BEFORE 

AGE ,GROUPS 

18-20 

, 0 4 8  

.070 

7 

19 70 

AGE GROUPS 
ALL 

. 0 6 8  

.049 

18-20 

NA 

, 0 7 4  

r 

TOTAL 

AGE GROUPS 

21-45 

N A 

.059 

J 

ALL 

NA 

,049  

. 

1 9  7 1  

AGE GROUPS 

21-45 

N A 

, 0 5 4  

,ALL 

NA 

, 0 4 8  

18-20 

NA 

.074  

18-20 

.058  

,080  

ALL 

NA 

.048  

i 

AFTER 

AGE GROUPS 

21-45 

.086 

, 0 5 7  

18-20 

NA 

.074  

- 
ALL 

N A 

. 0 4 7  

18-20 

N A 

, 0 7 3  

21-45-  

NA 

. 0 5 8  

21-45 

N A 

.060  

A 

18-20 

NA 

.074  

21-45 

NA 

, 0 5 4  



TEXAS 1969 

Driver Invo lvemen  

7 
I JANUARY 1 

HBD 

A P R I L  I 

T 

HBD 

3 f  

I AGE GROUPS I 

Month, 

OCTOBER 

AGE GROUPS 

A g e  G r o u p  

, ALL 

2952 

204 

139 

i 

FEBRUARY 

AGE GROUPS 

18-20 

353 

20 

26 

ALL 18-20 21-45 - 

2812 343 1409 

1 7 7  19  104 

1 5 2  23 86 

ALL 

2414 

1 8 5  

1 1 5  

21-45 

1480 

1 3 4  

8  2  
J 

4 

MAY 

AGE GROUPS 

and T y p e  

18-20 

293 

10  

1 2  

- ALL 

2759 

1 8 5  

1 3 7  
C 

NOVEMBER 

AGE GROUPS 

21-45 

1 2 2 8  

1 1 6  

78  

ALL 

2797 

1 9 5  

124  

9 

MARCH 

AGE GROUPS 

18-20 

370 

20 

26 

ALL 

2702 

222 

1 3 3  

21-45 

1380 

1 1 5  

83  

JUNE . 
AGE GROUPS 

18-20 

349 

1 0  

2 1  

ALL 

2518 

164  

129 

r 

SEPTEMBER 

ACE GROUPS 

21-45 

1 3 9 1  

127  

78 

18-20 

315 

19 

23 

ALL 

2621 

176  

1 0 6  

DECEMBER 

AGE GROUPS 

21-45 

1 4 1 1  

1 4 5  

85  

- 

18-20 

330 

19  

28 

ALL 

3137 

225 

1 7 4  

21-45,  

1252  

9  8  

65 

18-20 

356 

1 8  

22 

21-45 

1319 

1 1 3  

66 

18-20 

399 

2 1  

28 

21-45 

1 5 6 5  

1 4 7  

1 0 6  



TEXAS 1 9 7 0  

D r i v e r  I n v o l v e m e n t s  by Month, G r o u p  and T y p e  

T 

HBD 

3 f  

HBD 

HBD 

HBD 

JANUARY 
- 

AGE GROUPS 

A P R I L  

AGE GROUPS 

21-45  

1 3 7 2  

1 2 7  

9  2  

4 

ALL 

2 6 2 3  

1 9 9  

1 5 3  

r 

JULY 

AGE GROUPS 

18 -20  

3 2 4  

1 4  

3 1  

21-45  

1 3 1 1  

8  9 

6 4  

ALL 

2 5 7 5  

1 3 8  

1 0 6  

ALL 

2 6 8 3  

1 6 7  

1 3 8  

OCTOBER 

AGE GROUPS 

1 

FISBRUARY 

AGE GROUPS 

1 8 - 2 0  

304  

1 6  

2 2  

ALL 

2654  

214  

1 5 8  

MAY 

AGE GROUPS 

1 8 - 2 0  

3 3 7  

11 

2 5  

21-45  

1 5 1 0  

1 2 4  

6  8  

ALL 

3022  

2 0 5  

1 3 4  

.. 

MARCII L 

ALL 

2939  

2 1 2  

1 3 7  

21-45  

1 3 1 4  

1 1 4  

74 

NOVEMBER ,- 
AGE GROUPS 

18 -20  

3 5 7  

3 1  

38  

1 8 - 2 0  

3 2 3  

27 

2 3  

ALL 

2 6 6 7  

1 9 6  

1 2 1  

21-45 

1 3 8 8  

1 4 8  

1 0 9  

% 

JUNE 

AGE GROUPS 
18 -20  

3 6 3  

2 1  

26 

21-45  

1 5 1 0  

1 3 6  

86  

SEPTEMBER 

AGE GROUPS 

18 -20  

329 

1 6  

27  

21 -45  

1 2 7 5  

9 9  

6 3  

ALL 

2 5 6 3  

1 6 7  

1 5 2  

i T 

DECEMBER 

AGE GROUPS 
21-45  

1 3 2 4  

1 1 8  

7 2  

- 

1 8 - 2 0  

3 3 1  

1 4  

20 

211 4.5, - 

1 3 6 3  

1 0 5  

6 7  

ATIT, 

2 7 7 1  

1 6 6  

1 2 3  

1 8  - 20 

3 3 5  

2 2  

24 

21-45 

1 4 3 1  

1 3 7  

8 1  

ALL 

2936  

227  

1 6 6  

18 -20  

399  

32  

42 



T 

HBD 

3 f  

TEXAS 1 9 7 1  

Driver Involvements by Month, Age Group a n d  T y p e  

I APRIL 

. 
JANUARY 

, AGE GROUPS 

t AGE GROUPS 1 

21-45  

1 2 2 9  

NA 

8 5  

ALL 
C 

2 4 2 6  

NA 

1 3 7  

JULY 1 

1 8 - 2 0  

3 0 8  

N A 

2 5 

T 

HBD 

3 f  

T 

HBD 

3 f  

OCTOBER 

I AGE GROUPS I 

4 
21-45  

1 3 6 1  

N A 

7 3  

ALL 

2 6 6 1  

NA 

1 2 1  

1 8 - 2 0  

3 3 8  

NA 

3 1  

T 

HBD 

3 f  

r 1 

FEBRUARY 

AGE GROUPS 
ALL 

2 4 4 1  

NA 

1 2 1  

ALL 

3 0 7 4  

NA 

1 4 1  

b 

MAY 
L 

AGE GROUPS 

AUGUST 

AGE GROUPS 

1 8 - 2 0  

2 9 5  

N A 

2 3  

NOVEMBER 
L 

AGE GROUPS 
- 1 8 - 2 0  

3 9 9  

NA 

3 6 

21-45  

1 2 6 7  

NA 

8 2  

9 

MARCH 

AGE GROUPS 

21-45  

1 3 6 3  

N A 

1 0 2  

ALL 

2 6 8 0  

NA 

1 6  0 

* 

21-45  

1 3 8 2  

NA 

8 2  

ALL 

2 8 7 1  

NA 

1 4  0 

ALL 

2 8 7 6  

NA 

1 2 0  

21-45  

1 4 9 8  

NA 

8 0 

ALL 

2 6 2 0  

NA 

1 1 2  

1 8 - 2 0  

340 

NA 

2 6  

JUNE 

18-20  

3 6 1  

NA 

3 0 

ALL . 
2 5 8 1  

NA 

1 1 0  

* 

. 
SEPTEMBER 

AGE GROUPS 

1 8 - 2 0  

3 7 6  

NA 

26  

1 8 - 2 0  

3 2 3  

NA 

1 8  

ALL 

2 9 1 7  

NA 

9 8 

21-45  

1 3 9 3  

NA 

7 1  

. 
DECEMBER 

AGE GROUPS 

21-45  

1 3 2 4  

NA 

7 5 

1 8 - 2 0  

3 2 4  

NA 

1 7  

ALL 

3 2 7 4  

NA 

1 8 5  

2 1 - 4 5  

1 2 5 4  

NA 

7 1  

1 8 - 2 0  

3 9 1  

NA 

1 5  

21-45  

1 4 1 4  

NA 

6 4  

1 8 - 2 0  

400  

NA 

3 4  

2 1 - 4 5 ~  

1 6 1 3  

NA 

1 1 2  



D r i v e r  Involvements by M o n t h ,  Age  G r o u p  and Type 
- - -- 

HBD 

HBD 

T 

HBD 

3 f  

HBD 

JANUARY 
AGE GROUPS 

APRIL 

AGE GROUPS 

1 8 - 2 C 2 1 - 4 5  

1 4 4 7  

NA 

9  0  

4 

ALL 

2 8 9 1  

NA 

1 4 7  

r 

JULY 

AGE GROUPS 

, 

3 5 7  

NA 

2 7  

2 1 - 4 5  

1 4 4 1  

N A  

7 5  

ALL 

2 9 0 8  

NA 

1 5 0  

i 

ALL 

2 9 5 4  

NA 

1 4 7  

, 

OCTOBER 

AGE GROUPS 

I 

FEBRUARY 
AGE GROUPS 

1 8 - 2 0  

3 9 6  

NA 

3 1  

ALL 

3 1 5 7  

NA 

1 5 4  

- 

MAY 

AGE GROUPS 

1 8 - 2 0  

3 8 5  

NA 

29 

2 1 - 4 5  
- 

1 3 4 7  

N A  

6  9  

ALL 

2 6 1 6  

NA 

1 0 9  

ALL 

2 8 8 7  

NA 

1 3 7  

AUGUST 

AGE GROUPS 
2 1 - 4 5  

1 4 4 8  

NA 

8 2  

1 8 - 2 0  

3 9 0  

NA 

3 4  

1 8 - 2 0  

3 1 7  

NA 

2 5  

ALL 

3 2 1 5  

NA 

1 3 8  

NOVEMBER 

AGE GROUPS 
2 1 - 4 5  

1 5 4 5  

NA 

86 

1 8 - 2 0  

3 9 4  

NA 

2 7  

,, 

I 

MARCH - 
AGE GROUPS 

JUNE 

AGE GROUPS 
2 1 - 4 5  

1 4 1 3  

N A 

8 1  

1 8 - 2 0  

4 6 1  

NA 

2 8  

2 1 - 4 5  

1 5 6 4  

NA 

7 8  

ALL 

3 2 2 7  

NA 

1 4 1  

L 

ALL 

2 8 8 7  

NA 

1 2 5  

C 

SEPTEMBER 

AGE GROUPS 
2 1 - 4 5  

1 5 9 6  

N A 

7 0  

1 8 - 2 0  

4 3 0  

NA 

3 1  

2 1 - 4 5  

1 5 2 4  

N A  

7 5  

.A 

ALL 

2 9 8 4  

NA 

1 4 2  

r 

DECEMBER 

AGE GROUPS 

1 8 - 2 0  

3 5 1  

NA 

2 2  

1 8 - 2 0  

3 8 5  

NA 

39  

2 1 - 4 5  

1 5 6 3  

N A 

8 3  

ALL 

3 1 5 5  

NA 

1 3 8  

2 1 - 4 5  

1 4 5 6  

NA 

7 9  

1 8 - 2 0  --- 
3 9 7  

NA 

2 1  

2 1 - 4 5  

1 7 7 0  

NA 

1 0 8  

ALL 

3 6 2 4  

NA 

1 8 8  

1 8 - 2 0  

4 9 5  

NA 

3 8  



T 

HBD 

3f 

T 

HBD 

3f 

T 

HBD 

3f 

T 

HBD 

3f 

E.31 

PENNSYLVANIA 

Annual D r i v e r  I n v o l v e m e n t s  by A g e  G r o u p  and T y p e  

1968 - 
AGE GROUPS 

. 
19 71 

AGE GROUPS 

21-45, 

8989 

33 

365 

ALL 

19428 

60 

626 

ALL 

'20911 

245 

760 
1 

BEFORE 

AGE GROUPS 

18-20 

2111 

4 

130 

ALL 

82355 

567 

2840 

i 

r 7 

19 69 

AGE GROUPS 

18-20 

2526 

18 

146 

, ALL 

21148 

87 

718 

b 

21-45 

10030 

141 

478 

1972 

AGE GROUPS 

C 

TOTAL 

AGE GROUPS 

18-20 

9445 

38 

575 

ALL 

24198 

324 

952 

ALL 

10655312201 

21-45 

38443 

321 

1737 

, 18-20 

2450 

4 

137 

f 

19 70 

AGE GROUPS 
21-45, 

9967 

4 9 

441 

- A L L  

20868 

175 

736 

18-20 

2756 

25 

189 

18-20 

63 

764 

r 

AFTER 

AGE GROUPS 

21-45 

11674 

19 7 

574 

21-45 

50117 

518 

2311 

. ALL 

24198 

324 

952 

18-20 

2358 

12 

162 

21-45 

9457 

9 8 

453 
- 

18-20 

2756 

25 

189 

21-45 

11674 

19 7 

574 



PENNSYLVANIA 

A n n u a l  Age-Specif ic  D r i v e r  I n v o l v e m e n t  Rates b y  T y p e  

HBD 

HED ' 

3 f  

HBD 

3 f  

HBD 

3 f  

1 9 6 8  
" 

AGE GROUPS 

- 
1 9  7 1  

AGE GROUPS 

21-45 

. 0 4 1  

ALL 

, 0 3 2  

ALL 

, 0 3 6  

BEFORE 

AGE GROUPS 

7 

19  69 

AGE GROUPS 
18-20  

. 00309 .00189 .00367  

. 062  

ALL 

.034  

ALL 

, 0 3 4  

18-20 

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

, 0 5 8  

1 9 7 2  - 
AGE GROUPS 

21-45 

, 0 4 8  

ALL 

.039  

- 
TOTAL 

AGE GROUPS 

18-20 

. 00688 .00402 .00835  

. 0 6 1  

18-20 

. 00411 .00163 .00492  

.056  

f 

1 9  70 

AGE GROUPS 

21-45 

. 0 4 5  

2 

21-45 

.044  

ALL 

. 035  

18-20 

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

. 069  

21-45  - 

, 0 4 6  

A L L  

. 036  

21-45 

.049  

18-20 

. 00836 .00516 .01034  

. 0 6 3  

1 

1 

AFTER 

AGE GROUPS 

18-20  

. 0 0 8 3 9 . 0 0 5 0 9 . 0 1 0 3 6  

, 0 6 9  

ALL 

, 0 3 9  

21-45 

. 0 4 8  

A 

18-20  

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

, 0 6 9  

21-45 

. 049  



PENNSYLVANIA 1968 

D r i v e r  I n v o l v e m e n t s  by M o n t h ,  A g e  G r o u p  and Type 

HBD 

T ' 
HBD 

3f 

T 

HBD 

3f 

T 

HBD 

3f 

A P R I L  

AGE GROUPS 

ALL 

1265 

4 

42 

i 

JULY 

AGE GROUPS 
ALL 

1436 

3 

51 

a. 

OCTOBER 

AGE GROUPS 

FEBRUARY 

AGE GROUPS 

18-20 

127 

0 

13 

ALL 

1714 

6 

58 

ALL 

1518 

3 

45 
A - 

J 

21-45 

582 

1 

22 

18-20 

179 

0 

11 

21-45 

639 

2 

29 

4 

r 

AUGUST 

AGE GROUPS 

18-20 

189 

0 

8 

18-20 

126 

0 

4 

MAY 

AGE GROUPS 

ALL 

1523 

4 

42 

21-45 

755 

5 

37 

7 

NOVEMBER 

AGE GROUPS 

21-45 

757 

2 

28 

7 

MARCH 

AGE GROUPS 

ALL 

1727 

5 

6 8 

ALL 

1749 

11 

72 

ALL 

1483 

1 

3 7 

JUNE 

AGE GROUPS 

18-20 

177 

0 

14 

18-20 

189 

0 

10 

ALL 

1561 

4 

46 

21-45 

712 

2 

27 

SEPTEMBER 

AGE GROUPS 

18-20 

175 

3 

14 

18-20 

143 

0 

6 

21-45 

799 

3 

44 

ALL 

1504 

4 

47 

- 

21-45 

752 

4 

35 

r 
DECEMBER 

AGE GROUPS 

21-45 

744 

1 

28 

18-20 

192 

0 

11 

ALL 

2185 

10 

67 

21-45 

687 

0 

28 

18-20 

186 

0 

10 

21-45 

696 

2 

23 

18-20 

258 

1 

18 

21-45 

974 

8 

30 



PENNSYLVANIA 1 9  69 

D r i v e r  I n v o l v e m e n t s  by Month ,  A g e  Group a n d  Type  

HBD 

HBD 

HBD 

HBD 

& 

JANUARY 
* 

AGE GROUPS 

ALL 

1 8 5 8  

1 0  

6 1  

- 
APRIL  

AGE GROUPS 
ALL 

1 5 1 0  

8 

4 1  

r 

JULY 

AGE GROUPS 

1 8 - 2 0  

1 7 8  

0 

7 

ALL 

1 5 8 8  

4 

49 

- 

OCTOBER 

AGE GROUPS 

2 1 - 4 5 ,  

8 8 8  

7 

4 3  

- 
l~ ' l! :I~I?IJARY 

AGE GROUPS 

18-20  

1 7 0  

0 

8 

,ALL 

1 5 9 1  

1 0  

4 1  

21-45 

697  

4 

22  

18-20  

1 8 7  

0 

9 

21-45 

856  

7 

4 5 

ALL 

1 8 4 5  

1 0  

7 1  

b 

r 

MAY 
I 

AGE GROUPS 

AUGUST 

AGE GROUPS 
21-45 

736  

3 

3 0 

18-20  

1 9 5  

0 

1 2  

18-20 

1 8 8  

0 

4 

ALL 

1 7 2 4  

6 

5 3 

ALL 

1 6 4 5  

2 

6 2  

NOVEMBER 

AGE GROUPS 

2 1 - 4 5 ,  

7 7 3  

4 

28  

1 

JUNE 

AGE GROUPS 

ALL 

1 9 6 1  

9 

8 9 

ALL 

1 6 7 1  

4 

5 0 

9 

18-20 

212 

0 

11 

SEPTEMBER - 
AGE GROUPS 

18-20 

226 

0 

1 8  

21-45 

800 

3 

3 5  

21-45 

7 1 1  

1 

3 5  

DECEMBER 
h 

AGE GR0UP.S 
18-20 

222  

1 

1 8  

18-20 .  

208  

0 

11 

21-45. 

7 7 5  

2 

48  

ALL 

1 6 3 5  

1 0  

8 0 

21-45 

976  

6 

5 5  

21-45 

756  

3 

28 
A 

18-20 

1 7 5  

1 

1 6  

21-45 - 
1 2 2 7  

4 

34 

ALL 

2512 

7 

6 3  

18-20 

3 0 5  

1 

1 2  



PENNSYLVANIA 19 70 

HBD 

HBD 

T 

HBD 

3 f  

 river I n v o l v e m e n t s  by Month, Age Group and Type 
- 

JANUARY 
v 

AGE GROUPS 
ALL 

1 7 1 8  

1 2  

5 9 

r 

A P R I L  

AGE GROUPS 

1 OCTOBER I 

ALL 

1729  

1 4  

60 

r 

JULY 
I 

AGE GROUPS 

HBD 

18-20 

1 9 3  

1 

1 2  

ALL 

1 7 4 1  

1 5  

62  

i 

21-45 

784 

7 

3 6 

4 

18-20 

1 9 5  

1 

1 3  

1 

FEBRUARY 

AGE GROUPS 

21-45 

786 

8 

37 

18-20 

1 9 7  

1 

1 4  

ALL 

1722  

1 3  

60 

MAY - 
AGE GROUPS 

21-45 

789 

8 

38 

ALL 

1 7 3 3  

1 4  

6 1  

AUGUST 

AGE GROUPS 

18-20 

1 9 4  

1 

1 3  

ALL 

1 7 4 5  

1 5  

62  

NOVEMBER 

AGE GROUPS 

21-45 

785  

7 

37 

- 

? 

MARCH 

AGE GROUPS 

18-20 

1 9 6  

1 

1 3  

ALL 

1756  

1 6  

6 3  

ALL 

1 7 2 5  

1 3  

60 

21-45 

788 

8 

37 

18-20 

1 9 7  

1 

1 4  

I 

JUNE 

AGE GROUPS 

21-45 

789 

'9 

38 

SEPTEMBER 

AGE GROUPS 

18-20 

1 9 9  

1 

1 4  

18-20 

1 9 4  

I 

1 3  

ALL 

1 7 3 7  

1 4  

6 1  

ALL 

1749  

1 6  

62 

21-45 

7 9 1  

9 

3 9 

r 
DECEMBER 

AGE GROUPS 

21-45 

786 

7 

37 

ALL 

1760  

1 7  

6 3  

18-20 

1 9 6  

1 

1 3  

18-20 

1 9 8  

1 

1 4  

21-45 
I 

788 

8 

38 

21-45 
I 

790 

9 

38  

18-20 

200 

1 

1 5  

21-45 

7 9 1  

9 

3 9 



HBD 

T 

HBD 

3 f  

HBD 

T 

HBD 

3 f  

PENNSYLVANIA 19  7 1  

Driver I n v o l v e m e n t s  by Month ,  A g e  G r o u p  a n d  Type 

JANUARY 

AGE GROUPS 

r 

A P R I L  

AGE GROUPS 

1 0 8 1  

9 

47 

2085 

1 6  

75  

J U L Y  

AGE GROUPS 

E c - K x z K  

238 

2 

1 8  

21-45 

732 

1 3  

37 
A 

A L L  

1 5 3 6  

25 

59 

OCTOBER 

AGE GROUPS 

> 

FEBRUARY 

AGE GROUPS 

18-20  

1 9 5  

4 

1 0  

21-45 

822 

1 2  

30 

A L L  

1 7 1 3  

22 

4 1  

* 

A L L  

1 7 6 6  

1 3  

8 1  

. 

ALL 

1839  

27 

5 1  

MAY 

AGE GROUPS 

18-20 

238 

1 

5 

ALL 

1 6 9 9  

28 

7 3  

v 

AUGUST 

AGE GROUPS 

18-20 

217 

1 

1 6  

18-20 

203  

1 

7 

NOVEMBER 

AGE GROUPS 
21-45 

8 3 3  

1 0  

4 9 

21-45 

952  

1 5  

3 6 

-I 

MARCH 

AGE GROUPS 

18-20  

1 9 4  

1 

1 5  

21-45 

765  

1 2  

4 1  

ALL 

1644  

30 

70 

ALL 

1 8 7 3  

9 

7 3  

ALL 

1 7 1 3  

19  

5 5  

21-45 

804 

1 7  

49 

JUNE 

AGE GROUPS 

18-20 

2 0 1  

1 

1 5  

SEPTEMBER 
* 

AGE GROUPS 

18-20 

215 

0 

1 5  

18-20  

1 8 7  

1 

6 

121-45 , 

7 1 1  

1 4  

37 

J 

ALL 

1 5 6 1  

23 

6 5  

21-45 

880 

5 

42 

51-45 

842 

1 4  

4 1  

98-20 

210 

3 

1 3  

21-45 

700 

6 

32  

ALL 

1 5 4 7  

11 

52 

, 

I 

DECEMBER 

AGE GROUPS 

18-20 

204 

0 

11 

21-45 . 
908  

1 4  

37 

ALL 

1 9 3 5  

22 

6 5  

18-20 

224 

3 

1 5  



HBD 

T 

HBD 

3 f  

PENNSYLVANIA 1 9 7 2  

D r i v e r  I n v o l v e m e n t s  b y  Month ,  Age G r o u p  and Type  

JANUARY 
v 

AGE GROUPS 

I JULY 

r 

A P R I L  

AGE GROUPS 

21-45 '  

994  

11 

54 

ALL 

1950  

2 1  

77 

a. 

ALL 

1 7 3 4  

24 

80 

T 

HBD 

3 f  

18-20 

2 1 3  

0 

1 3  

T 

BD 

3 f  

18-20 

1 8 6  

2 

1 2  

21-45 

866 

1 7  

56 

AGE GROUPS 

OCTOBER 

AGE GROUPS 

FEBRUARY 

AGE GROUPS 

ALL 

2104 

3 3  

87 

I AUGUST I 

ALL 

2365 

1 4  

7 1  

I 

MAY 

AGE GROUPS 

21-45 

910 

1 5  

43 

ALL 

1 9 0 2  

32  

72 

I AGE GROUPS I 

ALL 

2005 

23  

8 8 

b 

18-20 

235 

7 

1 7  

18-20 

218 

2 

1 5  

18-20 

254 

2 

2 1  

21-45 

9 8 2  

1 8  

5 3  

J 

21-45 

1 1 9 7  

7 

38  

18-20 

236 

1 

1 2  

1 

NOVEMBER 

AGE GROUPS 

MARCH 

AGE GROUPS 

21-45 

984  

1 4  

5 8 

ALL 

2136 

3 0 

84 

ALL 

1 8 9 7  

27 

68  

1 

r 

JUNE 

AGE GROUPS 
ALL 

w 

2047 

29 

8 1  

+ 

SEPTEMBER , 

AGE GROUPS 

18-20 

236 

1 

25 

18-20 

1 7 3  

1 

1 4  

ALL 

1 8 4 3  

26 

80 

21-45 

9 9 3  

20 

42 

DECEMBER 

AGE GROUPS 

21-45 

9 3 5  

2 0 

4 1  

4 

18-20 

256 

2 

1 3  

ALL 

2407 

43  

96 

21-45 

9 4 6  

1 5  

4 9 

18-20  

225  

1 

1 3  

21-45. 

8 7 1  

1 5  

50 

18-20  

3 0 1  

3 

2 1  

21-45 

1 1 6 8  

3 1  

5 5  








