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1 . INTRODUCT ION 

In r e sponse  t o  t h e  Highway S a f e t y  Act of 1966, t h e  Na t iona l  
Highway S a f e t y  Bureau promulgated a  s e t  of program s t a n d a r d s  de- 
s i g n e d  a s  g u i d e l i n e s  f o r  i n d i v i d u a l  s t a t e s  t o  p l a n  and implement 
comprehensive highway s a f e t y  programs. When t h e  s t a t e s  began imple- 
menting t h e s e  programs, a  need a r o s e  n a t i o n a l l y  f o r  some way f o r  
a l l o c a t i n g  a v a i l a b l e  r e s o u r c e s  t o  r e a l i z e  t h e  maximum s a f e t y  b e n e f i t .  
T h i s  could  be done i n  a  s imp le  manner i f  each u s a b l e  change i n  t h e  
t r a f f i c  system c a r r i e d  a  r a t i n g  t h a t  s p e c i f i e d  i ts  e f f e c t i v e n e s s .  
U n f o r t u n a t e l y ,  wh i l e  q u a l i f i e d  s a f e t y  p r a c t i t i o n e r s  can sugges t  many 
i n t u i t i v e l y  e x c e l l e n t  ways t o  reduce  a c c i d e n t s ,  i t  is d i f f i c u l t  t o  
f i n d  c o n c l u s i v e  ev idence  of a  d i r e c t  r e l a t i o n s h i p  between changes 
i n  t h e  t r a f f i c  system and any of t h e  f a c t o r s  people  commonly u s e  
t o  gauge t h e  s a f e t y  of our  highway sys tem.  In  p a r t i c u l a r ,  c o s t -  
e f f e c t i v e n e s s  measures r e l a t i n g  t h e  t o t a l  e f f e c t  of a  s p e c i f i e d  tech-  
n ique  t o  t h e  e f f o r t  (o r  c o s t )  needed t o  produce i t  a r e  l a c k i n g .  The 
d i f f i c u l t y  c l e a r l y  seems t o  l i e  i n  t h e  f a c t  t h a t  t h e  highway system 
i s  f a r  more complex than  is commonly conce ived .  Consequent ly ,  such 
s imple  expe r imen ta l  d e s i g n s  a s  (1) r e q u i r i n g  l i c e n s i n g  of a l l  me- 
c h a n i c s  i n  t h e  s t a t e  p e r i o d i c  motor v e h i c l e  i n s p e c t i o n  program and 
( 2 )  measuring, t h e  r e d u c t i o n  i n  f a t a l  a c c i d e n t s  du r ing  t h e  next  year  
do not  p r o p e r l y  t a k e  i n t o  account  t h e  myriad of o t h e r  f a c t o r s  t h a t  
may a l s o  s i g n i f i c a n t l y  a f f e c t  t h e  a c c i d e n t  r a t e  ( e . g . ,  t h e  i n t r o -  
d u c t i o n  of new c a r s ,  an i n c r e a s e  i n  t h e  s t a t e  l i q u o r  t a x ,  a  change 
i n  t h e  t r a f f i c  enforcement p o l i c y  by s t a t e  o r  l o c a l  p o l i c e ,  e t c . ) .  
Claims such a s  "We in t roduced  d r i v e r  educa t ion  and t h e  a c c i d e n t  r a t e  
went down1' a r e  o f t e n  hea rd ;  bu t  t h e r e  is a l s o  a  f a i r  measure of doubt 
about  t h e  v a l i d i t y  of t h e s e  c l a i m s .  

The development of a  r a t i n g  scheme f o r  t h e  Highway S a f e t y  Pro- 
gram S tanda rds  t h a t  is s imp le  t o  u se  and c r e d i b l e  i n  t h e  eyes  of 
most decis ion-makers  is c e r t a i n l y  d e s i r a b l e .  In  o r d e r  t o  p rov ide  
t h i s  needed r ank ing  of highway system changes (changes we r e f e r  t o  
f o r  t h e  moment a s  countermeasures)  t h e  SCOPE ( S a f e t y  through Concen- 
t r a t e d  O p e r a t i o n a l  Program E f f o r t )  concept  has  been developed by t h e  
Na t iona l  Highway T r a f f i c  S a f e t y  Admin i s t r a t i on .  The o b j e c t i v e  of t h i s  
o p e r a t i o n  is t o  p rov ide  e v a l u a t i v e  suppor t  f o r  highway s a f e t y  demon- 
s t r a t i o n  programs i n  o r d e r  t o  develop p r i o r i t i e s  among t h e  v a r i o u s  
countermeasure t e c h n i q u e s .  Such p r i o r i t y  r a t i n g s  could  then  be used 
a s  an a i d  i n  de te rmining  t h e  a l l o c a t i o n  of funds  t o  v a r i o u s  elements  
of t h e  t r a f f i c  s a f e t y  program a t  t h e  f e d e r a l ,  s t a t e ,  and l o c a l  l e v e l .  
I t  is e v i d e n t  t h a t  t h e  f i n a l  d e c i s i o n  t o  commit funds  t o  a  s a f e t y  
p r o j e c t  is  p o l i t i c a l ,  s i n c e  i t  invo lves  many more f a c t o r s  than  t h o s e  
r e p r e s e n t e d  by t h e  f a c t u a l  c o s t - e f f e c t i v e n e s s  r a t i n g s ;  t h u s ,  q u e s t i o n s  
of n a t i o n a l  p r i o r i t y ,  a v a i l a b i l i t y  of fund ing ,  and o t h e r  i n t a n g i b l e  
s o c i a l  c o n s i d e r a t i o n s  w i l l  always p l a y  an impor tan t  p a r t  i n  such 
d e c i s i o n s .  However, t h e  p o l i t i c a l  decision-maker can only  hope t o  
make t h e  p rope r  cho ice  i f  he beg ins  w i t h  complete  f a c t u a l  d a t a ;  t h e  
a v a i l a b i l i t y  of sound r a t i n g  in fo rma t ion  on countermeasure p r i o r i t y  
would supp ly  t h i s  needed d a t a  base 

W i t h  t h i s  background i n  mind, t h e  p r e s e n t  s t u d y  sought  t o  de- 
f i n e  a  s e t  of programs t h a t  could  r e l a t e  t h e  degree  of a p p l i c a t i o n  
of  a  countermeasure t o  i t s  u t i l i t y .  In s h o r t ,  how much improvement 
i n  performance can be ob ta ined  from a  g iven  change i n  t h e  system 
o p e r a t i o n ?  Measures of s u c c e s s  would be chosen s o  a s  t o  be meaning- 
f u l  t o  dec is ion-makers .  A s  a  s t a r t i n g  p o i n t  and b a s i s  f o r  t h i s  s t u d y ,  
a  concep tua l  model of t h e  highway t r a f f i c  system was developed t o  
i n v e s t i g a t e  c a u s e - e f f e c t  r e l a t i o n s h i p s  t h a t  e x i s t  among component 



p a r t s .  The t o t a l  system was broken i n t o  s i x  r e l a t i v e l y  d i s t i n c t  ca te -  
g o r i e s ,  each of which has a  s e t  of c l o s e l y  r e l a t e d  g o a l s  and an in-  
t e r n a l  un i fo rmi ty  of countermeasure types  and eva lua t ion  methodology. 
These s i x  programs have a  nominal r e l a t i o n s h i p  t o  t h e  s i x t e e n  e x i s t -  
ing  Standards ,  a s  i n d i c a t e d  i n  Table I .  Within each of t h e  s i x  program 

TABLE I .  RELATIONSHIP BETWEEN COUNTERMEASURES 
PROGRAM CATEGORIES AND THE HIGHWAY SAFETY 

PROGRAM STANDARDS 

Program T i t l e  Applicable Standards 

Road User Regulat ion Codes and Laws 
T r a f f i c  Courts  
Alcohol i n  Re la t ion  t o  Highway Safe ty  
P o l i c e  T r a f f i c  Se rv ices  

Information Flow Motor Vehicle R e g i s t r a t i o n  
I d e n t i f i c a t i o n  and Surve i l l ance  of 

Accident Locations 
T r a f f i c  Records 

Road User P repara t ion  Driver  Education 
Driver  Licens ing 
P e d e s t r i a n  Safe ty  

Vehicle Regula t ion  P e r i o d i c  Motor Vehicle Inspec t ion  
Motorcycle Sa fe ty  

System Res to ra t ion  Emergency Medical Se rv ices  
Debris  Hazard Contro l  and Cleanup 

Highway Regulat ion Highway Design,  Cons t ruc t ion ,  and 
Maintenance 

T r a f f i c  Contro l  Devices 

c a t e g o r i e s  another  cause -e f fec t  model was developed t r a c i n g  t h e  
e f f e c t  of a  change i n  t h e  t r a f f i c  system toward some u l t i m a t e  measure 
of s u c c e s s .  Using t h e s e  models i t  was p o s s i b l e  t o  i d e n t i f y  program 
g o a l s ,  s e l e c t  countermeasures t h a t  could p o t e n t i a l l y  s a t i s f y  t h e s e  
g o a l s ,  and determine those  p o i n t s  i n  t h e  system a t  which t h e  evalu-  
a t i o n  of countermeasure e f f e c t s  could be performed most s u c c e s s f u l l y .  
F i n a l l y ,  t h e  f a c t o r s  involved i n  adapt ing  t h e s e  programs t o  s p e c i f i c  
geographic s i t e s  were cons idered  i n  o rde r  t o  a r r i v e  a t  a  f i n a l  pro- 
gram c o n f i g u r a t i o n .  The r e s u l t i n g  p lan  is intended t o  t e s t  counter -  
measures t h a t  a r e  judged t o  have some l i k e l i h o o d  of s u c c e s s ,  and t o  
measure t h e i r  e f f e c t i v e n e s s .  De ta i l ed  program p lans  f o r  experiments 
i n  each of t h e  s i x  c a t e g o r i e s  a r e  p resen ted  i n  another  volume (3 )  of 
t h i s  r e p o r t .  

Th i s  volume ( 2 )  c o n t a i n s  a  d i scuss ion  of t h e  design and s i t e  
s e l e c t i o n  c o n s i d e r a t i o n s  f o r  t h e  development of t h e  f i n a l  program 
p l a n s .  Sec t ion  2 con ta ins  t h e  r a t i o n a l e  f o r  s i x  p a r t i c u l a r  program 
c a t e g o r i e s  and d i s c u s s e s  t h e  measurement philosophy common t o  each.  
Sec t ions  3  through 8 g i v e  more d e t a i l e d  c o n s i d e r a t i o n s  f o r  each of 
t h e  s i x  programs, while Sec t ion  9 c o n t a i n s  a  d i s c u s s i o n  of t o p i c s  
p e r t i n e n t  t o  t h e  choice  of an exper imenta l  s i t e  f o r  t h i s  type of 
program. 



2 .  EVALUATION EXPERIMENT DESIGN 

Before proceeding w i t h  a  d i scuss ion  of t h e  s i x  program ca te -  
g o r i e s  l i s t e d  i n  Table I ,  i t  is important t o  p resen t  a  concise  sum- 
mary of t h e  design and measurement philosophy b a s i c  t o  a l l  programs. 
Beginning w i t h  a  genera l  conceptual  model of the  highway s a f e t y  
system, t h e  r a t i o n a l e  leading t o  t h e  development of s i x  p a r t i c u l a r  
programs is presented .  Considerat ion is then given t o  program g o a l s ,  
s e l e c t i o n  of countermeasures t o  s a t i s f y  these  g o a l s ,  methodology f o r  
t h e  eva lua t ion  of countermeasure e f f e c t i v e n e s s ,  and, f i n a l l y ,  r equ i re -  
ments f o r  measurement d a t a .  

2 . 1  THE GENERAL HIGHWAY SAFETY SYSTEM MODEL 
A diagram showing important a s p e c t s  of t h e  highway s a f e t y  sys-  

tem is shown i n  Figure  1. In the  d i scuss ion  below, l e t t e r s  i n  paren- 
t h e s e s  [as ( a )  f o r  system c h a r a c t e r i s t i c s  o r  (A) f o r  program des ig-  
nations] r e f e r  t o  l a b e l l e d  boxes i n  t h e  diagram. 

The bas ic  system u n i t  is c a l l e d  an Event ( a ) .  This  Event may 
be an a c c i d e n t ,  v i o l a t i o n ,  a r r e s t ,  o r  even an a d m i n i s t r a t i v e  oper- 
a t i o n  such a s  a  t i t l e  t r a n s f e r ,  l i c e n s e  examination, o r  cour t  a c t i o n .  
Af ter  an event  has occurred ,  two o p e r a t i o n a l  sequences r e s u l t  t h a t  
d i f f e r  mainly i n  t h e i r  response time t o  the  s t imulus .  These sequences 
a r e  depic ted  i n  Figure  1 a s  F a s t  and Slow response o p e r a t i o n s .  

Fast-response opera t ions  have immediate consequences: a  detec-  
t i o n  is  made (b) and some coun te rac t ion  response (c) is i n i t i a t e d .  
A c r a s h ,  f o r  example, b r ings  t h e  p o l i c e ,  emergency medical s e r v i c e s ,  
and a  tow t r u c k  t o  remove damaged v e h i c l e s  and o the r  d e b r i s .  Such 
a c t i v i t i e s  a r e  cons idered  t o  j o i n t l y  form a  System Restora t ion  sub- 
system (A) t h a t  encompasses a l l  t h e  f a s t - r e sponse  opera t ions .  In 
p r a c t i c e ,  ambulance s e r v i c e s  and acc iden t  cleanup a r e  t h e  b a s i c  
t a s k s  of t h i s  subsystem. 

In  a d d i t i o n  t o  i t s  immediate consequences, an event  may genera te  
a  number of slow-response r e a c t i o n s .  For example, i f  t h e  event  is an 
a c c i d e n t ,  a  policeman o r  o t h e r  o f f i c i a l  may make an acc iden t  r e p o r t  
and send i t  t o  a  c e n t r a l  information po in t  f o r  s t o r a g e  ( d ) .  T h i s  re -  
p o r t  may be a  formal one t h a t  is subsequently included i n  some com- 
pu te r  r ecord ,  o r  i t  may be an informal comment from the  i n v e s t i g a t i n g  
o f f i c e r  t o  t h e  t r a f f i c  engineer .  Subsequently, some person o r  agency 
( e )  may analyze  t h a t  r e p o r t  ( toge the r  w i t h  many o t h e r s ) ,  and make the  
r e s u l t s  a v a i l a b l e  t o  p o t e n t i a l  da ta  u s e r s :  e . g . ,  a  department of motor 
v e h i c l e s  t h a t  mainta ins  a  po in t  system f o r  i d e n t i f y i n g  and t r e a t i n g  
problem d r i v e r s ;  a  highway department r e sea rch  s e c t i o n  seeking in fo r -  
mation from acc iden t  d a t a  t o  i d e n t i f y  highway design problems; o r  
even an insurance  company t h a t  bases t h e  premium of each ind iv idua l  
on h i s  acc iden t  experience and the  experience of " s imi la r "  d r i v e r s .  
Eventual ly ,  t h e  a n a l y s i s  output  may motivate an a c t i o n  agency t h a t  
can t ake  appropr ia t e  s t e p s  t o  modify t h e  t r a f f i c  system. Let us con- 
s i d e r  t h e  s t e p s  from i n i t i a l  r e p o r t  genera t ion  t o  the  performance of 
some degree of a n a l y s i s  and f i n a l  r e p o r t i n g  a s  t h e  de f in ing  oper- 
a t i o n s  of an Information Flow subsystem (B). 

The analyzed da ta  output  of the  Information Flow subsystem 
is t h e  inpu t  t o  a  group of Action a c t i v i t i e s  ( f ) .  Any a c t i o n s  t h a t  
r e s u l t  from t h i s  formal o r  informal information input  w i l l  r e f l e c t  
t h e  n a t u r e  of t h e  t r a f f i c  system component they seek t o  co r rec t - - the  
road u s e r ,  t h e  v e h i c l e ,  o r  the  highway--and w i l l  produce a  change 
(or  a t  l e a s t  an at tempt a t  change) i n  t h e  c h a r a c t e r i s t i c s  of t h i s  
component ( g ) ,  ( h ) ,  o r  ( i ) .  The changes t h a t  a r e  produced should 
subsequent ly  a l t e r  t h e  opera t ing  performance ( j )  of the  a f f e c t e d  
p a r t ;  hopefu l ly ,  t h i s  w i l l  i n  t u r n  cause a  r educ t ion  of t h e  sys tem ' s  
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accident  production p o t e n t i a l  ( i . e . ,  a  reduct ion  i n  the  p r o b a b i l i t y  
of an untoward even t ) .  Action a c t i v i t i e s  i n  summary, then,  a r e  oper- 
a t i o n s  t h a t  u t i l i z e  analyzed event r e p o r t s  a s  input  and t h a t  a c t  on 
road u s e r s ,  v e h i c l e s ,  o r  highways t o  modify t h e i r  c h a r a c t e r i s t i c s .  
Conceding t h a t  people r ep resen t  t h e  most complex p a r t  of the  system, 
we have i d e n t i f i e d -  four  ac t ion-or iented  subsystems : (1) Road user  
Prepara t ion  (C), (2)  Road User Regulation (D), ( 3 )  Vehicle Regula- 
t i o n  (E) ,  and (4)  Highway Regulation (F). - 

P a r t i t i o n i n g  the  genera l  t r a f f i c  s a f e t y  system i n  t h i s  fashion 
y i e l d s  s i x  subsystems t h a t  have c o n s i s t e n t  i n t e r n a l  goals  and mini- 
mal f u n c t i o n a l  over lap .  The courses of a c t i o n  recommended by s e v e r a l  
s i m i l a r  Highway Safe ty  Program Standards a r e  a s soc ia ted  w i t h  a  s i n g l e  
subsystem. For example, Road User Prepara t ion  involves most elements 
of t h e  Driver Education and Driver  Licensing s tandards  

Division of the  genera l  t r a f f i c  system i n t o  a  minimally i n t e r -  
a c t i n g  s e t  of subsystems does not  i n  i t s e l f  prove t h a t  these  sub- 
models should (or  could)  form the  b a s i s  f o r  a  s e t  of implementable 
measurement programs. However, j u s t  a s  the  subsystems d i sp lay  a  
u n i t y  of goals  and methods a s  a  r e s u l t  of the  way they a r e  def ined,  
the  countermeasures app l i cab le  t o  each imply a  corresponding uni- 
formi ty  of measurement techniques f o r  t h e i r  proper eva lua t ion .  In a  
Road User r egu la t ion  program we might evaluate  the  d i r e c t  e f f e c t  of 
a  given countermeasure by employing a  s u b j e c t i v e  measure of d r i v e r  
r e a c t i o n  such a s  an opinion survey.  In c o n t r a s t ,  a  veh ic le  regula-  
t i o n  program would commonly employ o b j e c t i v e  measures t o  quan t i t a -  
t i v e l y  eva lua te  mechanical parameters .  The conclusion,  t h e r e f o r e ,  is 
t h a t  s i x  experimental program c a t e g o r i e s  should be defined where each 
ca tegory  corresponds t o  a  highway s a f e t y  subsystem a rea  described 
above. This  w i l l  permit a  r a t h e r  complete demonstration of the  possi-  
b l e  countermeasures and evaluat ion  techniques t h a t  a r e  app l i cab le .  
The use of program "categoryf '  is emphasized here because the  need f o r  
c o n t r o l  groups and mul t ip le  s i t e  s t u d i e s  w i l l  c e r t a i n l y  r e s u l t  i n  
more than s i x  a c t u a l  programs. 

Each of the  proposed program c a t e g o r i e s  de f ines  an experimental 
e f f o r t  t h a t  should permit us t o  determine the  r e l a t i v e  value of d i f -  
f e r e n t  techniques f o r  achieving s a f e t y  on the  highway. But even i n  
proposing such experiments, it is necessary t o  prejudge the  outcome 
and order  the  programs i n  terms of t h e i r  b e n e f i t  t o  s o c i e t y .  A t  the  
present  t ime,  i t  seems un l ike ly  t h a t  a l l  s i x  of the  programs w i l l  be 
funded i n  the  near f u t u r e ,  s o  t h a t  some decis ion  is necessary as  t o  
which e f f o r t  should be undertaken f i r s t .  In making t h i s  judgment, 
s e v e r a l  important f a c t o r s  need t o  be taken i n t o  account: 

(1) Where is the  money l i k e l y  t o  be spent?  Which area  does the  
funding source ( e . g . ,  Congress) f e e l  is the  most important? 

(2)  In what a rea  is the  a n a l y s i s  of da ta  most l i k e l y  t o  produce 
a  success fu l  outcome? 

(3)  Which a reas  a l ready have s u f f i c i e n t  a c t i v i t y  and a r e  not 
i n  need of f u r t h e r  e f f o r t  a t  the  present  time? 

I f  r e sources  were unl imi ted ,  a l l  s i x  programs should be implemented 
i n  p a r a l l e l  t o  produce the  most comparable d a t a .  Since t h i s  is seldom 
the  c a s e ,  the  consensus seems t o  be t h a t  the  programs should be con- 
ducted i n  t h e  fol lowing o rde r :  

(1) Road User Regulation 
( 2 )  Information Flow 
( 3 )  Road User Prepara t ion  
(4)  Vehicle Regulation 
(5) System Restora t ion  
(6)  Highway Regulation 



2 . 2  PROGRAM GOALS AND SITE SELECTION 
Within each program category  a  s e t  of needs and requirements 

can be de f ined  i n  response t o  unsafe  cond i t ions  t h a t  e x i s t ;  t h u s ,  
excess ive  speeding on a  c e r t a i n  s e c t i o n  of highway sugges t s  t h e  need 
f o r  speed c o n t r o l ,  perhaps through b e t t e r  enforcement. These needs 
and requi rements ,  toge the r  w i t h  more broadly def ined o b j e c t i v e s  
imposed by s o c i e t y ,  c o n s t i t u t e  t h e  g o a l s  of t h e  highway s a f e t y  
program. 

The primary goal  is t o  reduce a c c i d e n t s ,  f a t a l i t i e s ,  proper ty  
damage, and o t h e r  events  t h a t  adverse ly  a f f e c t  peop le ' s  l i v e s  i n  a  
d i r e c t ,  immediate f a sh ion ,  and, a t  t h e  same t ime,  mainta in  an e f f i -  
c i e n t  flow of t r a f f i c .  There is  nothing remote o r  complex about 
having a  member of one ' s  family k i l l e d ;  t h e  event and i ts  conse- 
quences a r e  immediate and s t r o n g l y  a f f e c t  t h e  persons involved.  
Goals such a s  acc iden t  o r  f a t a l i t y  r educ t ion  a r e  r e f e r r e d  t o  here in  
a s  u l t i m a t e  goa l s  because they r e p r e s e n t  a  long-term o b j e c t i v e  of 
t h e  s a f e t y  system t o  meet an immediate need. 

On t h e  o t h e r  hand, t h e r e  a r e  a  l a r g e  number of l e s s  s i g n i f i -  
c a n t ,  but more r e a d i l y  implemented goa l s  t h a t  do not have t h e  evi -  
dent  va lue  of t h e  u l t i m a t e  g o a l s .  The reduc t ion  of speeding v io la -  
t i o n s  i n  t h e  example d iscussed above might be such a  g o a l .  The 
accomplishment of t h i s  goal  might not  reduce acc iden t s  i n  a  measure- 
a b l e  f a sh ion  ( i . e . ,  t h e  r educ t ion  might not  be s t a t i s t i c a l l y  s i g n i f i -  
c a n t )  u n t i l  long a f t e r  t h e  f a c t ,  perhaps s e v e r a l  yea r s .  But a  reduc- 
t i o n  i n  t h e  percentage of speeding c a r s  would r e p r e s e n t  a  measureable 
improvement i n  t h e  t r a f f i c  s a f e t y  system. Goals of t h i s  na ture  a r e  
r e f e r r e d  t o  a s  immediate g o a l s .  

The u l t i m a t e  s a f e t y  g o a l s  ( a c c i d e n t ,  i n j u r y ,  o r  f a t a l i t y  reduc- 
t i o n )  have achieved u n i v e r s a l  acceptance and a r e  consequently not 
p e c u l i a r  t o  any geographic l o c a l i t y .  No mat ter  what s i t e  is chosen 
f o r  a  demonstrat ion program, i t  is reasonably c e r t a i n  t h a t  t h e  u l t i -  
mate g o a l s  of t h e  e f f o r t  w i l l  be t h e  same; t h i s  means t h a t  t h e  
measurement of e f f e c t i v e n e s s  i n  terms of u l t i m a t e  g o a l s  l eads  t o  a  
n a t i o n a l l y  a p p l i c a b l e  s e t  of r e s u l t s - - a  d e s i r e d  g o a l .  In those  pro- 
grams t h a t  change some component of t h e  t r a f f i c  system c l o s e l y  asso- 
c i a t e d  w i t h  t h e  acc iden t  p rocess ,  i t  is o f t e n  p o s s i b l e  and sometimes 
easy t o  measure e f f e c t i v e n e s s  i n  t h i s  way. Thus, t h e  use of helmets 
by motorcycle r i d e r s  should be r e f l e c t e d  i n  t h e  i n j u r y  and f a t a l i t y  
s t a t i s t i c s  of r e l a t i v e l y  smal l  samples. 

In a  s a f e t y  e f f o r t  c h a r a c t e r i z e d  by some r a t h e r  i n d i r e c t  com- 
ponent change, however, the  u l t i m a t e  goa l s  a r e  an i n s e n s i t i v e  measure 
of e f f e c t i v e n e s s .  Examples of changes of t h i s  type inc lude  a new 
s imula to r  f o r  d r i v e r  education o r  a  new speed d e t e c t i o n  device  f o r  
t h e  p o l i c e .  One must o f t e n  be s a t i s f i e d  w i t h  t he  suggested p a r t i a l  
r e a l i z a t i o n  of u l t i m a t e  g o a l s  through the  measured r e a l i z a t i o n  of 
in te rmedia te  g o a l s .  A s  emphasis is s h i f t e d  from u l t i m a t e  t o  i n t e r -  
mediate g o a l s ,  t h e  s p e c t r e  of n a t i o n a l  a p p l i c a b i l i t y  r i s e s  t o  haunt 
t h e  p lanner .  Agai l~ ,  r e t u r n i n g  t o  t h e  example of speeders ,  t h e  
occurrence of speed v i o l a t o r s  on a  p a r t i c u l a r  s e c t i o n  of highway is 
a  l o c a l  problem--worse y e t ,  i ts  s o l u t i o n  is a l s o  l i k e l y  t o  be l o c a l l y  
a p p l i c a b l e .  The p a r t i c u l a r  s i t e  used f o r  t h e  demonstrat ion exper i -  
ment may, t h e r e f o r e ,  determine t h e  a p p l i c a b i l i t y  of t h e  r e s u l t s  ob- 
t a i n e d .  Thus, i f  i n t e rmedia te  goa l s  a r e  cons idered  t o  be acceptable  
system g o a l s  (a  view we s t r o n g l y  s u p p o r t ) ,  t h e r e  is a  d e f i n i t e  con- 
nec t ion  between goa l s  and t h e  s i t e  s e l e c t i o n  p rocess .  

There is a  need then f o r  some procedure f o r  choosing a s u i t a b l e  
s i t e .  A t  a minimum, t h e  s e l e c t i o n  process  should t ake  i n t o  account 
t h e  fo l lowing f a c t o r s :  



(1) There should be a  s i g n i f i c a n t  problem t o  be so lved ,  
(2) The problem should have n a t i o n a l l y  app l i cab le  s i g n i f i c a n c e ,  
(3)  The j u r i s d i c t i o n  should be l a r g e  enough t o  insure  t h a t  

s t a t i s t i c a l l y  meaningful r e s u l t s  w i l l  be obtained from 
the  program. 

(4)  The l o c a l  j u r i s d i c t i o n  must have the  c a p a b i l i t y  t o  c a r r y  
out  the  program; t h i s  cons ide ra t ion  a p p l i e s  t o  the  equip- 
ment, manpower, and resources  a spec t s  of t h e  program, but 
more impor tant ly  t o  the  managerial a b i l i t y  of the  l o c a l  
government t o  adminis ter  both the  opera t iona l  and 
experimental  t a s k s  necessary f o r  success fu l  completion 
of the  program. 

The s i t e  s e l e c t i o n  process  is  considered t o  be an important phase of 
the  o v e r a l l  program planning e f f o r t  and is discussed i n  more d e t a i l  
i n  Sect ion  9 of t h i s  volume. We note he re ,  however, t h a t  s i t e  choice 
is  c r i t i c a l  f o r  t h e  SCOPE programs s i n c e  the  r e s u l t s  obtained w i l l  
hopeful ly  have u n i v e r s a l  a p p l i c a t i o n :  t h a t  i s ,  they should be capable 
of being v a l i d l y  ex t rapo la ted  t o  o the r  j u r i s d i c t i o n s .  

The problem of determining needs o r  goa l s  has been approached 
through recourse  t o  comprehensive sources  of informat ion .  In p a r t i c -  
u l a r ,  da ta  were gathered  from four  main sources :  

(1)  The.Highway Safe ty  Program Standards 
(2) A review of the  t e c h n i c a l  l i t e r a t u r e  
(3)  A s tudy  of "402" and "403" programs 
(4) Discussions with NHTSA Regional Administrators  

and o t h e r  knowledgeable p a r t i e s  
From t h e s e  sources ,  t h e  e s t a b l i s h e d  needs of the  s a f e t y  community 
may be determined. On t h e  b a s i s  of t h i s  information a  number of 
t e n t a t i v e  s i t e s  have been s e l e c t e d  f o r  experimental  des ign.  These 
s e l e c t i o n s  a r e  not intended t o  r ep resen t  unique o r  even f i n a l  choices-  
indeed,  i t  is suggested t h a t  the  f i n a l  choice be made through the  
eva lua t ion  of proposals .  

2 . 3  COUNTERMEASURE CANDIDATES AND THEIR SELECTION 
In Sect ion  1, a  countermeasure was t e n t a t i v e l y  defined a s  a  

change i n  t h e  t r a f f i c  s a f e t y  system. I t  is u s e f u l  t o  expand t h i s  
d e f i n i t i o n  somewhat before  p resen t ing  the  procedure f o r  s e l e c t i n g  
those  candidate  e f f o r t s  f o r  t h e  experimental  program. 

Although t h e  d e f i n i t i o n  of a  countermeasure given above is 
genera l  enough i n  most r e s p e c t s ,  i t  does not sugges t  any c r i t e r i a  
f o r  s e l e c t i o n .  Using the  terminology developed i n  Sect ion 2 . 2 ,  there-  
f o r e ,  the  fol lowing d e f i n i t i o n  is advanced: 

A countermeasure is  a  highway s a f e t y  system change 
introduced i n  response t o  a  recognized u l t i m a t e  or 
i n t e rmedia te  g o a l .  

Use of the  word "change" may be somewhat confusing s i n c e  an es tab-  
l i s h e d  p o l i c e  funct ion  is not a  countermeasure by t h i s  d e f i n i t i o n .  
However, f o r  purposes of our d i scuss ion ,  t h i s  a l t e r n a t i v e  i s  p re fe r -  
a b l e  t o  cons ider ing  t h e  e n t i r e  s a f e t y  system a s  a  countermeasure. 

A l o g i c a l  program planning methodology c a l l s  f o r  the  de te r -  
mination of countermeasures w i t h i n  each of the  s i x  program c a t e g o r i e s  
t h a t  hope responsively  t o  s a t i s f y  the  goa l s  defined i n  Sect ion  2 . 2 .  
The s e l e c t i o n  of appropr ia t e  measures should be guided b y  the  follow- 
ing p r i n c i p l e s :  

(1)  I d e n t i f y  a r e a s  of a c t i v i t y  where t h e  p r a c t i c a l  implementa- 
t i o n  of techniques and knowledge l a g s  f a r  behind the  s t a t e -  



of - the -a r t .  (For example, a r e  new highways being b u i l t  
w i t h  the  bes t  a v a i l a b l e  an t i - sk id  ma te r i a l s? )  

(2) Once these  a r e a s  have been i d e n t i f i e d ,  s p e c i f y  the  
appropr ia t e  changes (by type and l e v e l  of app l i ca t ion)  
taking i n t o  account the  d e t a i l e d  c h a r a c t e r i s t i c s  of the  
p a r t i c u l a r  s i t e .  

The s t a t e  of t h e  a r t  i n  each ca tegory ,  a s  wel l  a s  t h e  type of 
changes found most u s e f u l  i n  t h e  p a s t ,  were determined from the  
information sources  d iscussed i n  Sect ion  2 . 2 .  The l i t e r a t u r e  review 
r e s u l t e d  i n  t he  compilat ion of a  bibl iography t h a t  c o n s t i t u t e s  a  
s i z e a b l e  information base covering the  s t a t e  of t h e  a r t  i n  highway 
s a f e t y  countermeasures. The bibl iography is contained i n  Volume 4  
of t h i s  r e p o r t .  In a d d i t i o n ,  a  complete l i s t i n g  of "'40'2" and "403" 
p r o j e c t s  through J u l y  30, 1970 was obtained from t h e  National  High- 
way Safe ty  Bureau. A computerized f i l e  conta in ing 29 d e s c r i p t i v e  
f a c t o r s  on 4254 p r o j e c t s  f a c i l i t a t e d  a  s tudy of t h e  d ive r se  e f f o r t s  
expended i n  these  programs. Appendix A con ta ins  a  desc r ip t ion  of 
the  computer f i l e  and p resen t s  a  sampling of r e s u l t s  t h a t  were 
derived through i ts  use .  

2 . 4  COUNTERMEASURE EVALUATION METHODOLOGY 
Having 'defined the  program c a t e g o r i e s  and sources  of in fo r -  

mation, the  c e n t r a l  problem of r a t i n g  countermeasure e f f e c t i v e n e s s  
by measuring t h e i r  success  i n  reducing o r  e l imina t ing  undes i rable  
a spec t s  of t h e  highway system ( i . e . ,  acc iden t s ,  f a t a l i t i e s )  must be 
cons idered .  

The s e l e c t e d  approach t o  t h i s  d i f f i c u l t  t a s k  was t o  begin by 
designing each program t o  determine countermeasure U t i l i t y  a s  a  
func t ion  of Degree of Applicat ion ( i . e . ,  what do we gain  per  u n i t  
e f f o r t  expended?). To i l l u s t r a t e ,  suppose we study a  water pur i -  
f i c a t i o n  method by measuring t h e  number of b a c t e r i a  k i l l e d  per  u n i t  
volume of water ( U t i l i t y )  f o r  a  number of d i f f e r e n t  volumetric  con- 
c e n t r a t i o n s  of c h l o r i n e  (Degree of Appl ica t ion) .  Proper ly  done, t h i s  
s tudy provides the  information on c r i t i c a l  f e a t u r e s  of the  r e l a t i o n -  
s h i p  between b a c t e r i a  and c h l o r i n e ,  a s  ind ica ted  i n  Figure 2,  which 
i s :  applying smal l  q u a n t i t i e s  of c h l o r i n e  does not  c r e a t e  a  l e t h a l  
dosage and produces n e g l i g i b l e  e f f e c t  (low u t i l i t y ) .  Increas ing 
dosage t o  the  po in t  where some e f f e c t  is noticed i d e n t i f i e s  a  c r i t -  
i c a l  minimum degree of a p p l i c a t i o n .  The dosage may be progress ively  
increased u n t i l  a  c r i t i c a l  maximum degree of app l i ca t ion  is reached.  
Beyond t h i s  p o i n t ,  s a t u r a t i o n  t akes  p lace  and f u r t h e r  inc reases  i n  
dosage do not inc rease  the  u t i l i t y .  Knowing the  two c r i t i c a l  dosages, 
we can de f ine  t h e  u s e f u l  opera t ing  region f o r  t h i s  p u r i f i c a t i o n  
technique.  The bas ic  concept used here is t h e  cos t -e f fec t iveness  
approach t o  evaluat ion:  the  u t i l i t y ,  o r  number of b a c t e r i a  k i l l e d ,  
measures the  e f f e c t i v e n e s s  of the  technique while c o s t  is r e l a t e d  
t o  degree of a p p l i c a t i o n .  

Unfor tunate ly ,  a  one-dimensional r e l a t i o n s h i p  between quant i -  
f i a b l e  measures ( a s  shown i n  Figure 2) does not apply t o  t h e  high- 
way s a f e t y  problem. In the  eva lua t ion  of countermeasures, both 
u t i l i t y  and degree of a p p l i c a t i o n  a r e  mult idimensional  q u a n t i t i e s  
involving d i v e r s e  components. The u t i l i t y  of a  p o l i c e  p a t r o l  depends, 
among o t h e r  t h i n g s ,  on the  reduct ion  i n  acc iden t s  t h a t  i t  produces 
(a measurable, numerical quan t i ty )  and r e a c t i o n  of t h e  d r i v e r s  
toward t h e  r egu la t ion  po l i cy  (a d i f f i c u l t - t o - d e f i n e ,  c a t e g o r i c a l  
q u a n t i t y ) .  In t h e  same s i t u a t i o n ,  degree of a p p l i c a t i o n  would be 
measured by t h e  number of p o l i c e  assigned t o  the  p a t r o l  (numerical)  
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and t h e  a t t i t u d e  of each policeman i n  enforc ing t h e  law (ca tegor-  
i c a l ) .  In s e l e c t i n g  dimensions of t h e  u t i l i t y  and degree of app l i ca -  
t i o n  v a r i a b l e s ,  t h e  aim is an inc lus ion  of a l l  s i g n i f i c a n t  f a c t o r s  
t h a t , a f f e c t  the  countermeasure a p p l i c a t i o n  a s  we l l  a s  a l l  f a c t o r s  
a f f e c t e d  by the  countermeasure. In t h i s  way, v a r i a t i o n s  caused by 
uncontro l led  o r  unmeasured f a c t o r s  a r e  kept  a s  smal l  a s  p o s s i b l e .  
In a  p r a c t i c a l  s i t u a t i o n ,  i t  w i l l  obviously be impossible t o  f u l f i l l  
t h i s  requirement s i n c e  many important f e a t u r e s  a r e  not  understood 
wel l  enough t o  l ead  t o  t h e i r  proper t rea tment  while o the r  f a c t o r s  
simply cannot be measured because of s o c i a l  o r  phys ica l  c o n s t r a i n t s .  
Where f u l l  d a t a  a r e  not a v a i l a b l e ,  i t  is  p o s s i b l e  t o  i n t e r p r e t  those  
elements of the  experiment over which we have no c o n t r o l .  Modern 
a n a l y s i s  techniques  a r e  a v a i l a b l e  t o  dea l  e f f e c t i v e l y  w i t h  t h i s  con- 
t ingency.  In p a r t i c u l a r ,  t h e  method of "quasi-experimental  design" 
o f f e r s  a  means of t r e a t i n g  t h i s  type of commonly occurr ing  s i t u a -  
t i o n  (Ref. 1) .  

Aspects of t h i s  measurement scheme a r e  known more widely i n  
s c i e n t i f i c  jargon a s  in te rmedia te  c r i t e r i a , o r  proxy measures: t h a t  
is ,  i f  we r e f e r  t o  acc iden t  o r  f a t a l i t y  r educ t ion  and o t h e r  long- 
term, h i g h - p r i o r i t y  components of the  u t i l i t y  measure a s  u l t i m a t e  
c r i t e r i a ,  then the  l e s s  s e r i o u s ,  short- term e f f e c t s  and s u r r o g a t e  
information d iscussed above ( a s  d r i v e r  r e a c t i o n  t o  enforcement) a r e  
t h e  in te rmedia te  c r i t e r i a .  The not ion  of in te rmedia te  c r i t e r i a  is 
important  t o  countermeasure eva lua t ion ,  and deserves  f u r t h e r  expan- 
s i o n .  A b e t t e r  idea  of the  concept can be gained through t h e  use of 
examples. A number of in te rmedia te  measure c a t e g o r i e s  a r e  presented  
below, toge the r  w i t h  examples of each.  



(1) I n d i r e c t  I n d i c a t i o n s  of Resu l t s :  
Fewer complaints  
Favorable p r e s s  r e a c t i o n  
Favorable pub l i c  r e a c t i o n  
Pub l i c  opinion survey r e s u l t s  
C o n f l i c t  measurements 
Accelera t ion  no i se  measurement 

(2 )  Time To Get t o  a  Place:  
F i r e  department 
Ambulance I t r a n s i t  t imes 
P o l i c e  c r u i s e r  

(3 )  Time To Do Something: 
Clean up d e b r i s  
F ix  a  s i g n  
Ex t rac t  i n j u r e d  persons from a  wreck 

(4 )  Quant i ty  of Things Done: 
Items of information d i s t r i b u t e d  
Number of v e h i c l e s  inspected  
People surveyed 
People t r a i n e d  

(5) Cost Reductions 
Ambulance runs  
Vehicle maintenance 
Use of new s i g n  m a t e r i a l s  

(6) Qua l i ty  of Subproducts 
Reduction of v e h i c l e  r e j e c t i o n s  a t  inspec t ion  
Reduction of d r i v e r s  f a i l i n g  t h e  l i c e n s e  examination 

Because of inadequate sample s i z e s  (d iscussed i n  Sect ion  2 .5)  and 
random v a r i a t i o n s  caused by unknown f a c t o r s  t h a t  e n t e r  any p r a c t i c a l  
experiment, 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  drop i n  acc iden t s  o f t e n  ca r -  
not be achieved f o r  some countermeasure programs. The use of i n t e r -  
mediate u t i l i t y  measures, however, permi ts  t h e  eva lua t ion  of s t a t -  
i s t i c a l l y  s i g n i f i c a n t  r e s u l t s  even when t h e  u l t i m a t e  e f f e c t s  a r e  
indeterminate .  

The d i scuss ion  up t o  now has only addressed t h e  s i n g l e  counter-  
measure eva lua t ion  problem. Many such techniques must o f t e n  be 
s t u d i e d  s imul taneously  i n  a  s i n g l e  program t o  provide a c o s t - e f f e c t -  
i v e ,  r e a l i s t i c  experiment.  In s e t t i n g  up a  p lan  t o  accomplish t h i s  
g o a l ,  our f i r s t  s t e p  was t o  de f ine  a  smal l  number of s i m i l a r  counter-  
measures a s  a  Group. The not ion  of a  Group a rose  from a  review of the  
l i t e r a t u r e ,  i n  which i t  is evident  t h a t  countermeasures may be broad- 
l y  c l a s s i f i e d  according t o  t h e  func t ion  t h a t  they perform. A Group 
is  consequently def ined a s  a  s e t  of countermeasures t h a t  have s i m i l a r  
func t ions  and t h a t  commonly occur i n  combination with one ano the r .  

While t h i s  d e f i n i t i o n  l eaves  something t o  be d e s i r e d  i n  t h e  way 
of s c i e n t i f i c  p r e c i s i o n ,  the  wide d i v e r s i t y  of techniques and ph i los -  
ophies  found i n  t h e  s i x  program c a t e g o r i e s  makes a  more exact  d e f i n i -  
t i o n  imposs ib le .  For purposes of the  d i scuss ions  i n  t h i s  r e p o r t ,  a n  
example might b e s t  s e r v e  t o  i l l u s t r a t e  t h e  concept .  For a more con- 
c r e t e  r e a l i z a t i o n  of a  group t h e  r eader  is r e f e r r e d  t o  t h e  d e t a i l e d  
program p lans  i n  Volume 3 of t h i s  r e p o r t .  Consider ,  then ,  the  ambu- 
l ance  system. A review of p a s t  work i n  t h i s  f i e l d  i n d i c a t e s  t h a t  
t h e  e f f o r t s  may be c l a s s i f i e d  i n t o  t h e  fo l lowing countermeasure 
Groups: T r a i n i n g ,  Equipment, and Planning and Communication. These 
form t h e  b a s i c  bu i ld ing  blocks f o r  t h i s  program. In the  t r a i n i n g  
group,  t h e  a p p l i c a b l e  countermeasures inc lude:  



(1) The NHTSA a t t endan t  t r a i n i n g  course 
(2) A r e f r e s h e r  course f o r  in - se rv ice  t r a i n i n g  of c u r r e n t  

a t t e n d a n t s  
( 3 )  An advanced t r a i n i n g  course f o r  the  dissemination of 

advanced s k i l l s  
Note t h a t  t h e  countermeasures a l l  dea l  w i t h  t r a i n i n g ,  but t h a t  i n -  
d i v i d u a l  countermeasures i n  t he  group may a t t a c k  q u i t e  d i f f e r e n t  
a s p e c t s  of the  problem. For eva lua t ion  purposes,  i t  is  important t o  
note t h a t  the  e f f e c t s  of countermeasure groups must be measured-- 
not t h e  ind iv idua l  countermeasures themselves. 

In a  given eva lua t ion  program, a  number of d i f f e r e n t  groups 
a r e  measured s imul taneously .  In order  t o  completely de f ine  the  e f f e c t  
of a  given group, t h e r e f o r e ,  i t  is necessary t o  measure not only the  
e f f e c t  of the  Group i t s e l f  i n  t h e  absence of a l l  o t h e r s ,  but a l s o  the  
e f f e c t  w i t h  a l l  combinations of o the r  Groups. Suppose, f o r  example, 
t h a t  we have t h r e e  countermeasure Groups (des ignated  simply as  A ,  B ,  
and C )  f o r  eva lua t ion .  Seven programs a r e  then requ i red  t o  determine 
the  e f f e c t  of the  p o s s i b l e  combinations def ined by; 

(1) A , B , C  (one-way i n t e r a c t i o n s )  
(2) AB,AC,BC (two-way i n t e r a c t i o n s )  
(3)  ABC (three-way i n t e r a c t i o n s )  

W i t h  two groupings,  only t h r e e  e f f o r t s  a r e  necessary t o  de f ine  a l l  
t h e  p o s s i b l e  i n t e r a c t i o n s  (A,B,AB); a s  t h e  number of groupings 
i n c r e a s e s ,  however, t h e  number of i n t e r a c t i o n s  inc reases  r a p i d l y .  
For N groupings,  the  t o t a l  number of eva lua t ions  r equ i red  t o  de f ine  
a l l  p o s s i b l e  i n t e r a c t i o n s  is expressed by the  mathematical formula: 

Number of = 2 N! 
I n t e r a c t i o n s  

K= 1 
k! . (N  - k ) !  

where, f o r  any number n ,  n! = n  * (n - 1) * (n - 2) * . , .  * 1. 
In p r a c t i c e ,  the  t o t a l  number of poss ib le  i n t e r a c t i o n s  is much 

too  l a r g e  t o  eva lua te  i n  a  reasonably s i z e d  program e f f o r t .  (For ten  
groupings t h e r e  a r e  1023 i n t e r a c t i o n s ) .  However, many i n t e r a c t i o n s  
can be e l iminated  by a  before- the-fac t  s tudy of t h e  problem. For 
example, i f  one countermeasure grouping concerns the  purchase of an 
ambulance f o r  emergency medical s e r v i c e s  while a  second involves the  
recrui tment  and t r a i n i n g  of i t s  crew, then i t  is u s e l e s s  t o  consider  
t h e  i s o l a t e d  e f f e c t s  of each.  Only the  combination (or  two-way i n t e r -  
a c t i o n )  i s  impor tant .  

The f i n a l  dimension of the  program plan is  the  amount of 
countermeasure e f f o r t  ( r e f e r r e d  t o  e a r l i e r  a s  degree of a p p l i c a t i o n ) ;  
t h a t  i s ,  each of the  above-defined poss ib le  i n t e r a c t i o n s  chosen a s  
s i g n i f i c a n t  must be evaluated  a t  a  number of d i f f e r e n t  i n t e n s i t y  
l e v e l s  t o  de f ine  the  c o s t - u t i l i t y  r e l a t i o n s h i p .  Although the  decis ion  
is a r b i t r a r y ,  a  balance of s c i e n t i f i c  and economic cons ide ra t ions  
i n d i c a t e s  t h a t  t h r e e  s e p a r a t e  degrees of implementation a r e  adequate 
(such a s  good, b e t t e r ,  b e s t ;  or  mi ld ,  moderate, s e v e r e ) .  

A f i n a l  view of the  suggested d a t a  ma t r ix  f o r  experimental 
des ign is  shown i n  Figure  3  f o r  t h e  cases  where two and four  counter-  
measure groupings a r e  u t i l i z e d .  I t  should be emphasized t h a t  t h i s  
plan is not  suggested a s  an appropr ia t e  scheme f o r  a  s i n g l e  experi-  
ment, but is intended a s  a  longer-term approach t o  the  problem of 
adequate ly  de f in ing  the  complex f a c t o r s  t h a t  a r i s e  i n  t he  highway 
s a f e t y  system. 



(a) Two countermeasure gr0upings 

(b) Four countermeawre groupings 

FIGURE 3 .  SAMPLE DATA MATRIX FOR EVALUATION PROGRAMS 



Care fu l ly  performed, t h e  measurements descr ibed above w i l l  r e -  
l a t e  u t i l i t y  t o  degree of a p p l i c a t i o n .  A s  d iscussed e a r l i e r ,  t h i s  is  
a  c o s t  e f f e c t i v e n e s s  model--the ga ins  e f f e c t e d  by the  technique under 
eva lua t ion  a r e  measured a s  a  func t ion  of t h e i r  c o s t .  The f i n a l  ques- 
t i o n  is  how t o  compare u t i l i t y  measures i n  order  t o  a s s ign  a  p r i o r i t y  
r a t i n g  t o  t h e  f u l l  range of countermeasures. For example, is a  pre- 
d r i v e r  s e a t  b e l t  i n d o c t r i n a t i o n  program t h a t  produced a  30% informa- 
t i o n  r e t e n t i o n  f a c t o r  a f t e r  s i x  months " b e t t e r "  than a  veh ic le  i n -  
spec t ion  program t h a t  forced a  20% reduct ion  i n  the  number of defec- 
t i v e  brakes? F u l l  cos t -benef i t  comparisons--dollars saved i n  acc ident  
and i n j u r y  reduct ion  f o r  d o l l a r s  spent  i n  change programs--are con- 
c e i v a b l e  i n  those  programs which a r e  very c l o s e  t o  the  acc ident  pro- 
c e s s .  A highway department can consider  i n  its budget whether t o  
spend money next year on i n s t a l l i n g  new "wrong way" s i g n s  a t  freeway 
e x i t s  o r  a  new c e n t e r  guard r a i l  on freeway s e c t i o n s  w i t h  l e s s  than 
a  20-foot median. Even t h i s  is not an easy dec i s ion ,  and may involve 
many d i s p u t e s  before  i t  is made. 

But comparisons between f i e l d s  of marginal changes, such a s  
d r i v e r  education and veh ic le  inspec t ion ,  involve both l e s s  d i r e c t  
evidence of success  and competing p o l i t i c a l  f o r c e s .  Decisions t o  
a l l o c a t e  funds t o  such programs a r e  u l t i m a t e l y  made i n  t he  p o l i t i c a l  
a rena  by c i t y  counc i l s  and s t a t e  l e g i s l a t u r e s .  Thus they a r e  based 
on a  myriad of information a v a i l a b l e  t o  these  bodies .  S c i e n t i f i c  cost-  
b e n e f i t  analyses ,  even i f  they were c o r r e c t ,  a r e  l i k e l y  t o  become 
no more than food f o r  cont roversy  i n  the  decision-making process .  
Cos t -e f fec t iveness ,  on the  o the r  hand, a s  we have d iscussed i t  he re ,  
seems more u s e f u l .  The decision-maker can t ake  evidence of the  success  
of a  change i n  r e l a t i v e l y  hard terms ( t h e  p o l i c e  department 's  new 
radar  program has c u t  speeding on main s t r e e t  i n  h a l f )  and use h i s  
mental c a p a b i l i t i e s  t o  judge t h e  r e l a t i v e  budget r eques t s  of the  
p o l i c e  department and some competing agency. However, one should not 
s t o p  t r y i n g  t o  g e t  a t  t h e  r e l a t i v e  eva lua t ion  process  i n  a cos t -  
b e n e f i t  s ense .  S t a t i s t i c a l l y ,  b e t t e r  eva lua t ion  methodology w i l l  lead 
more decision-makers t o  accept  the  r e s u l t s ,  and hopefully t o  make 
b e t t e r  d e c i s i o n s .  

2 . 5  DATA REQUIREMENTS 
Most q u a n t i t i e s  t o  be measured a r e  cha rac te r i zed  by "na tu ra l f '  

o r  "chance" v a r i a t i o n s  i n  a d d i t i o n  t o  those t h a t  have been induced 
by the  treatment program i t s e l f .  Thus, acc ident  r a t e s  vary from month 
t o  month even i n  a  c o n t r o l l e d  environment. To s e p a r a t e  changes due 
t o  unexplained causes from those  caused by the  countermeasure, we 
must sample t o  d e f i n e  the  range of n a t u r a l  v a r i a t i o n ,  thereby per- 
m i t t i n g  a  de terminat ion  of whether any f u t u r e  change is l i k e l y  t o  be 
t h e  r e s u l t  of chance. I t  is  usua l ly  necessary ,  then,  t o  s p e c i f y  t h a t  
t h e  eva lua t ion  experiments be conducted i n  l o c a l e s  w i t h  a  c e r t a i n  
minimum populat ion i n  order  t o  insure  an adequate look a t  the  processes 
t h a t  a r e  t ak ing  p l a c e .  

A s  a  r e s u l t  of the  heavy u t i l i z a t i o n  of in te rmedia te  c r i t e r i a  
i n  program eva lua t ion ,  a c t i v i t i e s  such a s  surveys and s p e c i a l  ob- 
s e r v a t i o n s  of d r i v e r  behavior ,  cour t  a c t i o n s ,  e t c . ,  a r e  important 
sources  of da ta  t o  supplement normal acc ident  d a t a .  

Accident d a t a  alone a r e  d e f i c i e n t  f o r  t h e  eva lua t ion  of the  
ma jo r i ty  of highway s a f e t y  countermeasures i n  s e v e r a l  r e s p e c t s :  

(1) They a r e  slow t o  respond t o  changes i n  t he  system. Several  
years  may be requ i red  t o  observe an e f f e c t .  



(2)  They do not show why the  observed change occurred o r  what 
p a r t  of the  program was respons ib le  f o r  the  change ( i . e . ,  
they do not r e f l e c t  t he  complex, d e t a i l e d  f a c t o r s  necessary 
t o  evaluate  t he  manifold countermeasure e f f e c t s  t h a t  occu r ) ,  
Knowing t he  why of countermeasure e f f e c t  is an important 
f a c t o r  i n  ex t r apo l a t i ng  r e s u l t s  of t he  demonstration t o  
o ther  l oca l e s  w i t h  d i f f e r i n g  requirements and condi t ions .  

(3)  By themselves they l ack  exposure da t a  t o  compare the  
accident  s t a t i s t i c s  t o  s im i l a r  s t a t i s t i c s  f o r  the  motoring 
populat ion a t  l a r g e .  

Tota l  accident  s t a t i s t i c s  (number of a cc iden t s ,  i n j u r i e s ,  f a t a l i t i e s ,  
e t c . )  ad jus ted  by exposure da t a  w i l l  continue t o  be an important 
u l t ima t e  measure of the  e f f i c acy  of programs introduced t o  minimize 
t r a f f i c  a cc iden t s ,  and, a s  such,  cannot be disregarded.  But i n  most 
cases  d iscussed i n  t h i s  r e p o r t ,  some measure of value must be ob- 
t a ined  soon than the  accident  data  w i l l  a l low. 

2 . 6  SUMMARY 
In t h i s  s e c t i on  a  cons i s t en t  procedural  approach t o  the  plan- 

ning of countermeasure demonstration programs has been ou t l i ned .  
Bas i ca l l y  t he  s t e p s  i n  t h i s  approach a r e :  

(1)  Define broad program ca t ego r i e s  
(2)  Determine program goa l s  i n  each category t h a t  a r e  

achievable o r  l i k e l y  t o  be achievable 
(3 )  Choose experimental  s i t e s  where the  goa l s  a r e  i n  

evidence 
( 4 )  Se l ec t  countermeasures t o  meet the  program goals  
(5) Choose u t i l i t y  measures t o  evaluate  countermeasure 

performance a s  a  funct ion of degree of app l i c a t i on  
(6)  U t i l i z e  the  cos t  u t i l i t y  measure developed above i n  

t h e  p o l i t i c a l  decision-making process t o  weigh t he  
ava i l ab l e  a l t e r n a t i v e s  



3 .  ROAD USER REGULATION 

The Road User Regula t ion  program ca t egory  is concerned w i t h  
t h e  a c t i o n s  of t hose  agenc ie s  which concern themselves w i t h  t h e  per-  
formance of r e g u l a t i o n  of people who use  t h e  highway system. I t  i s ,  
consequen t ly ,  t h e  l a r g e s t ,  most compl ica ted ,  and probably most i m -  
p o r t a n t  of t h e  s i x  c a t e g o r i e s .  The Highway S a f e t y  S tandards  and t h e  
s p e c i f i c  o b j e c t i v e s  of each s t a n d a r d  a p p l i c a b l e  t o  t h e  d r i v e r  r egu la -  
t i o n  f i e l d  a r e  shown i n  Table 11 .  

TABLE 11. HIGHWAY SAFETY STANDARDS , 

RELATIVE TO DRIVER REGULATION 

Standard  

Codes and Laws 

Alcohol i n  
R e l a t i o n  t o  
Highway S a f e t y  

T r a f f i c  Cour ts  

P o l i c e  T r a f f i c  
S e r v i c e s  

Recommended A c t i v i t i e s  

Achieve s t a t e w i d e  un i fo rmi ty  of r u l e s  of 
t h e  road 

Compare laws w i t h  t hose  of o t h e r  s t a t e s  

E s t a b l i s h  chemical  and l e g a l  procedures  
f o r  blood a l c o h o l  de t e rmina t ion  

Enact implied consent  laws 
Perform a l c o h o l  t e s t s  i n  f a t a l  a c c i d e n t s  
E s t a b l i s h  procedures  f o r  t e s t s ,  r e p o r t s ,  

and t e c h n i c i a n  q u a l i f i c a t i o n  

Report  a l l  moving v i o l a t i o n s  t o  t h e  s t a t e  
r eco rd  system 

I n d i v i d u a l s  charged w i t h  hazardous 
moving v i o l a t i o n s  must appear i n  c o u r t  

Cour ts  must be f i n a n c i a l l y  independent of 
any f e e  system 

Court s e r v i c e s  must be a v a i l a b l e  t o  
o f f e n d e r s  

E s t a b l i s h  a  uniform account ing  system 
E s t a b l i s h  uniform c o u r t  p rocedures  
Provide  c u r r e n t  manuals and gu ides  

E s t a b l i s h  uniform t r a i n i n g  procedures  
U t i l i z e  s e l e c t i v e  personnel  ass ignmel t  

t echn iques  
Develop i n v e s t i g a t i o n ,  r e p o r t i n g ,  and 

r e c o r d i n g  procedures  f o r  a c c i d e n t s  
Develop procedures  f o r  r ecogn iz ing  and 

handl ing  hazardous c o n d i t i o n s  
E s t a b l i s h  agreements between t h e  s t a t e  

and i ts  s u b d i v i s i o n s  r e g a r d i n g  respon- 
s i b i l i t y  f o r  t r a f f i c  s e r v i c e s  

Concep tua l ly ,  t h e r e  a r e  t h r e e  components of t h e  r e g u l a t i o n  
p roces s  t h a t  can be d i scussed  i n d i v i d u a l l y :  

1. The Regu la t ions  
(Codes and Laws and t h e i r  i n t e r p r e t e r s ,  t h e  Cour ts )  

2 .  The Regu la to r s  
(Enforcement a c t i o n s  c a r r i e d  out  by t h e  P o l i c e )  



3 .  The Regulated 
(Behavioral c h a r a c t e r i s t i c s  of d r i v e r s )  

In the  view of modern l e g a l  theory,  t r a f f i c  laws, r u l e s  and regu- 
l a t i o n s  pe r t a i n ing  t o  t he  operat ion of motor veh ic les  a r e  intended t o  
e s t a b l i s h  a  behavior p a t t e r n  t h a t  l eads  t o  the  s a f e  and e f f i c i e n t  
use of the  highway system. The codes and laws a r e  consequently i n -  
tended t o  be p reven ta t ive  i n  na tu re .  The cou r t  system is the  i n t e r -  
p r e t e r  of t he  law and a s  such is respons ib le  f o r  adminis ter ing jus-  
t i c e  s o  t h a t  the  s p i r i t  of the  law is preserved a s  condi t ions  change, 
I n  r ecen t  years ,  t he r e  has been considerable  controversy about the  
c o u r t ' s  success  i n  achieving t h i s  t a sk  i n  view of l a rge  case  loads 
and t he  increas ing admin is t ra t ive  burdens of t he  system. 

The prime r e s p o n s i b i l i t y  of the  po l i c e  department i n  providing 
t r a f f i c  s e r v i c e s  is t o  insure  t h a t  the  codes and laws es tab l i shed  
f o r  user  behavior a r e  adhered t o  and t h a t  those  persons dev ia t ing  
from the  e s t ab l i shed  norms of s a f e t y  and l e g a l i t y  a r e  apprehended. 

The t r a f f i c  s e r v i c e s  of the  po l i c e  f o r ce  can be l o g i c a l l y  
broken down i n t o  t h r ee  ca tegor ies :  

1. S t r e e t  Functions:  T r a f f i c  c o n t r o l ,  enforcement, accident  
management, motor i s t  s e r v i c e s ,  e t c .  

2 .  Support Functions:  Court appearances, education a c t i v i t i e s ,  
accident  a n a l y s i s ,  e t c .  

3 .  Management Functions:  F inanc ia l  c o n t r o l ,  manpower deploy- 
ment, p l an t  maintenance, s t a f f  t r a i n i n g ,  e t c .  

Although t h i s  program category should proper ly  include a l l  
t h e  s o c i a l  and psychological  a spec t s  of the  highway environment, the  
problem of a lcohol  i n tox i ca t i on  is  cu r r en t l y  rece iv ing  major a t t en -  
t i o n  through t he  Alcohol Safe ty  Action Program (ASAP). Consequently, 
t h i s  a rea  has been d e a l t  w i t h  only t o  t he  ex ten t  t h a t  i t  i n t e r f a c e s  
w i t h  o the r  road user  regu la t ion  ac t i ons .  

3 . 1  PROGRAM GOALS 
A major ob j ec t i ve  of t he  e n t i r e  road user  r egu l a t i on  e f f o r t  is 

t o  cause use rs  of the  highway system t o  abide by t he  e s t ab l i shed  s e t  
of laws. I f  these  laws do indeed promote accident  prevention a s  they 
a r e  designed t o  do, then s a t i s f a c t i o n  of the  u l t imate  goa l s  of 
accident  and f a t a l i t y  reduct ion w i l l  be achieved.  

In the  f i e l d  of Regula t ions ,  t he  recognized goa l s  a r e  the  pro- 
motion of uniformity  of the  s e t  of codes and laws, and a  general  
s t reaml in ing  of the  cour t  system t o  achieve an optimized usage of 
t he  f a c i l i t i e s  and manpower a v a i l a b l e .  Congestion of the  t r a f f i c  
cou r t s  has received considerable  a t t e n t i o n  i n  recen t  years  and is 
considered t o  be a  major f a i l i n g  of the  cour t  system. 

A major goal  i n  t h i s  f i e l d  is t o  generate  a  more e f f i c i e n t  use 
of e x i s t i n g  regu la to ry  f a c i l i t i e s  and manpower through the  p r a c t i c e  
of modern management techniques .  This can take  t he  form of d i r e c t  
admin i s t r a t i ve  modif ica t ions ,  b e t t e r  use of t r a i n i n g  programs f o r  
new and experienced personnel ,  and the  e f f i c i e n t  use of manpower 
through advanced s e l e c t i v e  enforcement techniques .  The use of se lec -  
t i v e  enforcement is cu r r en t l y  rece iv ing  s t r ong  support  from the  NHTSA 
Se l ec t i ve  T r a f f i c  Enforcement Program (STEP) e f f o r t .  

3 . 2  COUNTERMEASURE PROGRAMS 
From our s tudy  of the  countermeasure programs t h a t  have been 

c a r r i e d  on i n  the  p a s t ,  we were ab le  t o  i d e n t i f y  nine d i f f e r e n t  kinds 
of a c t i v i t i e s  t h a t  have been included i n  the  road user  r egu l a t i on  
category.  They a r e :  



(1) Measurement e f f o r t s  where an ongoing P o l i c e  T r a f f i c  Ser- 
v i c e s  (PTS) program is  simply measured ( u s u a l l y  only  a t  
a  minimal l e v e l )  f o r  performance and e f f e c t i v e n e s s  
measures .  

(2) Management improvements a r e  o v e r l a i d  on an ongoing PTS 
program where t echn iques  such a s  manpower a l l o c a t i o n  and 
c o s t - b e n e f i t  methods a r e  implemented. 

(3)  T r a i n i n g  programs where p r e s e n t  PTS manpower is t r a i n e d  
f o r  some s e l e c t e d  advanced s k i l l s  (behav io ra l  s c i e n c e ,  
management, e t c . )  o r  i n  t h e  use  of s p e c i f i c  t o o l s  ( e . g . ,  
r a d a r ,  e t c  . ) . 

(4 )  Manpower a d d i t i o n s  where more manpower, e i t h e r  a t  o r  above 
t h e  c u r r e n t  t r a i n i n g  l e v e l ,  is added t o  a  PTS f o r c e .  

(5)  Equipment a d d i t i o n s  where major inves tments  i n  e l e c t r o n i c  
enforcement gea r  a r e  made a long  w i t h  some minimal t r a i n i n g  
e f f o r t  and implementation scheme. 

(6) Procedura l  c l a r i f i c a t i o n s  i n  codes and laws where stream- 
l i n i n g ,  s t a n d a r d i z i n g ,  and t r a i n i n g  occu r ,  d e a l i n g  mainly 
w i t h  t h e  opt imized usage and a d m i n i s t r a t i o n  of o l d  laws a s  
we l l  a s  t h e  implementation of new laws.  

( 7 )  L o g i s t i c a l  improvements i n  t h e  handl ing  of c o u r t - r e l a t e d  
problems where procedures  and communications between PTS 
u n i t s  and c o u r t s  a r e  made more e f f i c i e n t .  

(8) Media e f f o r t s  where inc reased  communication between t h e  
publy'c and t h e  p o l i c e  agenc ie s  a r e  a t tempted .  

(9)  S o c i a l - I n d i v i d u a l  problem handl ing  techniques  a r e  imple- 
mented where a  system of d i r e c t  c o n t a c t  a c t i o n s  is used t o  
i n f l u e n c e  problem d r i v e r s  ( e . g . ,  a l c o h o l i c s ) .  

Th i s  l i s t  of a c t i v i t i e s  has been ordered  s o  t h a t  i n  going from 
a c t i v i t y  (1)  t o  a c t i v i t y  (9)  we p rog res s  from programs t h a t  have 
l i t t l e  t o  do w i t h  a c t u a l  u se r  c o n t a c t  t o  t hose  t h a t  a r e  heav i ly  in-  
volved w i t h  u s e r  behav io r .  The s c a l e  is consequent ly  one of c o n t a c t  
between t h e  road u s e r  and t h e  enforcement system. 

3 . 3  COUNTERMEASURE EVALUATION 
In t h e  road u s e r  r e g u l a t i o n  programs i t  is our  conclus ion  t h a t  

behavior  should  be a  major measurement concern .  Rather  than  us ing  
on ly  t h e  s t a n d a r d  behav io ra l  measures (number of a r r e s t s ,  a c c i d e n t s ,  
e t c . )  a  more uniform and e x t e n s i v e  approach t o  u s e r  behavior  is  
sugges t ed .  In  t h e  language of Sec t ion  2 ,  we a r e  aga in  emphasizing t h e  
need f o r  i n t e r m e d i a t e  c r i t e r i a  where, f o r  t h i s  program, t h e s e  c r i t e r i a  
a r e  most a p p r o p r i a t e l y  chosen from a  s e t  of f a c t o r s  t h a t  d e s c r i b e  
those  a s p e c t s  of pe r sona l  behavior  t h a t  a f f e c t  t h e  highway system i n  
g e n e r a l  and d r i v e r  behavior  i n  p a r t i c u l a r .  

Hopefu l ly ,  any r e g u l a t i o n  program w i l l  a l t e r  both behavior  and 
t h e  decision-making p roces ses  of d r i v e r s .  In  f a c t ,  i f  we can accept  
t h e  p s y c h o l o g i s t s '  th ree-d imens ional  model of a t t i t u d e ,  and i f  we 
a r e  t o  change a t t i t u d e s  toward d r i v i n g ,  then  we must cons ide r  t h e  
(1 )  c o g n i t i v e  o r  decision-making components, (2)  a f f e c t i v e  o r  emo- 
t i o n a l  components, and (3 )  conna t ive  o r  behavioral- tendency compo- 
nen t s  of an a t t i t u d e .  A s  an example of how t h e s e  t h r e e  components 
can a c t  i ndependen t ly ,  people may b e l i e v e  ( c o g n i t i v e )  t h a t  speeding 
is dangerous,  may f e a r  ( a f f e c t i v e )  t h e  nega t ive  outcomes, and ye t  
w i l l  t end  t o  go ahead and speed ( c o n n a t i v e ) .  Thus we f e e l  t h a t  i n  
o r d e r  t o  o b t a i n  a  meaningful  i n d i c a t i o n  of t h e  p roces ses  t a k i n g  p l ace  
i n  an enforcement a c t i o n ,  a l l  t h r e e  components of t h e  r e a c t i o n  must 
be measured i n  some f a s h i o n .  



In  t h e  road use r  r e g u l a t i o n  program ca tegory ,  t h e  number of 
encounters  between t h e  u s e r  and t h e  enforcement agency is l a r g e  and 
l e a d s  consequently t o  a l a r g e  number of e n t r y  p o i n t s  f o r  counter-  
measure e v a l u a t i o n .  In Table I11 some of t h e  p o s s i b l e  p o l i c e  a c t i v -  
i t i e s  a r e  presented  toge the r  w i t h  t h e  person o r  device  t h a t  might 
be used t o  monitor t h e  a c t i v i t y  and a t y p i c a l  in te rmedia te  c r i t e r i a  
f o r  measurement of u t i l i t y .  This  list is only an example t o  i l l u s t r a t e  
t h e  type of system c h a r a c t e r i s t i c  t h a t  could be measured; s p e c i f i c  
a p p l i c a t i o n s  of t h e  u t i l i t y  measure w i l l  be found i n  our d e t a i l e d  
program p lans  i n  Volume 3 .  

TABLE 111. PTS ACTIVITY-AGENT-CRITERION CHART 

ACTIVITY MON I TOR CRITERIA 

Support Se rv ices  : 
Safe ty  Observers Amount, E f f e c t i v e n e s s ,  
Education Cost 

T r a f f i c  Observers Congest ion,  
~ n g i n e e r i n g  Accident r a t e  

Pub l i c  Observers Amount, E f f e c t i v e n e s s ,  
Information Cost 

Court Observers Number of Appearances; Testimony 
Serv ices  Q u a l i t y ,  Amount, P repara t ion  

Data Observers Amount, R e l i a b i l i t y ,  
Management Accuracy, Depth 

Tra in ing  Observers Amount, E f f e c t i v e n e s s ,  Cost ,  Qual i ty  

Management Observers S a t i s f a c t i o n ,  Effect iveness/Time U n i t  

S t r e e t  Se rv ices :  
Motor is t  P o l i c e  
Se rv ices  

Detec t ion  & P o l i c e  
Ar res t  

Accident P o l i c e  
Management 

T r a f f i c  P o l i c e  
Contro l  

Number of I n c i d e n t s ,  
Waiting Time 

Enforcements/Violat ion,  Observed 
Equipment Vio la t ions  

Segmented Waiting Time, 
Number of Accidents  

Congest ion ; 
Hazards removed 

Dangerous Acts : 
Loop De tec to r s  Speed 
Observers T a i l g a t i n g  

Near Misses 

P o l i c e  Warning, C i t a t i o n ,  
Observation A r r e s t ,  Convict ion 

Accident: 
P o l i c e  Ra te ,  F a t a l i t i e s ,  I n j u r i e s ,  C o l l i s i o n s ,  
Observation Cos t ,  S o c i a l  Loss,  Accident Type 



4 .  INFORMATION FLOW 

The Informat ion  Flow Program ca t egory  d e a l s  w i t h  t hose  a s p e c t s  of 
t h e  highway s a f e t y  system t h a t  i nvo lve  t h e  c o l l e c t i o n ,  p r e p a r a t i o n ,  
s t o r a g e ,  r e t r i e v a l ,  a n a l y s i s ,  d i s s e m i n a t i o n ,  and u t i l i z a t i o n  of 
t r a f f i c  s a f e t y  d a t a .  These d a t a  i nc lude  d r i v e r ,  v e h i c l e ,  highway, 
and a c c i d e n t  r e c o r d s .  Informat ion  Flow systems a r e  an i n t e g r a l  p a r t  
of many Highway S a f e t y  Program S tanda rds .  Table  IV shows t h e  s t a n d a r d s  
d i r e c t l y  a p p l i c a b l e  t o  t h e  Information Flow ca t egory  t o g e t h e r  w i t h  a  
summary of t h e  a c t i o n s  recommended i n  each .  

TABLE IV. HIGHWAY SAFETY STANDARDS AND , 

RECOMMENDED ACTIVITIES FOR THE 
INFORMATION FLOW PROGRAM CATEGORY 

Standard Recommended A c t i v i t i e s  

Motor Vehic le  
R e g i s t r a t  ion  

I d e n t i f i c a t i o n  and 
S u r v e i l l a n c e  of 
Accident  Loca t ions  

T r a f f i c  Records 

Each s t a t e  s h a l l  have a  motor v e h i c l e  
r e g i s t r a t i o n  program which s h a l l  p rovide  
f o r  r a p i d  i d e n t i f i c a t i o n  of each v e h i c l e  
and i ts  owner. 

P e r t i n e n t  in format ion  should be made 
a v a i l a b l e  f o r  a c c i d e n t  r e s e a r c h  and 
program development.  

Each s t a t e  s h a l l  have procedures  f o r  t h e  
a c c u r a t e  i d e n t i f i c a t i o n  of a c c i d e n t  
l o c a t i o n s  on a l l  roads  and s t r e e t s .  

There should  be a  program f o r  t h e  con- 
t i n u i n g  s u r v e i l l a n c e  and c o r r e c t i o n  of 
h igh-acc ident  l o c a t i o n s .  

Each s t a t e  s h a l l  main ta in  a  t r a f f i c  
r e c o r d s  system t h a t  i n c l u d e s  d a t a  on 
d r i v e r s ,  v e h i c l e s ,  highways, and 
a c c i d e n t s .  

Methods f o r  compil ing and ana lys ing  t h e  
d a t a  should  be developed.  

A l l  r e c o r d s  must be open t o  t h e  p u b l i c  
i n  a  manner t h a t  does not  i d e n t i f y  
i n d i v i d u a l s .  

In t h e  c a u s a l  cha in  model of t h e  highway s a f e t y  system p resen ted  
i n  F i g u r e  1, t h e  informat ion  subsystem p rov ides  t h e  e s s e n t i a l  l i n k  
between t h e  event  and t h e  r e s u l t i n g  r e g u l a t i o n  program f o r  slow- 
r e sponse  r e a c t i o n s .  Consequent ly,  information-f low a c t i v i t i e s  provide  
t h e  feedback  loop  t h a t  f u r n i s h e s  d a t a  t o  a f f e c t  t h e  highway p r a c t i -  
t i o n e r ' s  decision-making a b i l i t y .  I t  is impor tan t  t h a t  t h e  informa- 
t i o n  system g a t h e r  a l l  t h e  u s a b l e  d a t a  and d i s t r i b u t e  i t  t o  t he  
agenc ie s  t h a t  can make t h e  most u se  of i t .  



W i t h  t h e  advent of modern computers and s o p h i s t i c a t e d  data-proc- 
e s s i n g  equipment, t h e  c o l l e c t i o n  and s t o r a g e  phases of t h e  informa- 
t i o n  t a s k  have rece ived  a  new impetus; correspondingly ,  t h e s e  pro- 
gram phases have rece ived  a  g r e a t  d e a l  of a t t e n t i o n  i n  r e c e n t  yea r s .  
New equipment has permi t ted  t h e  inc lus ion  of l a r g e  amounts of da ta  
on our expanding motor v e h i c l e  popula t ion  while a t  t h e  same time 
providing a  c a p a b i l i t y  of d a t a  r e t r i e v a l  i n  s h o r t  pe r iods  of t ime.  
Thus, v ideo computer t e rmina l s  a r e  now loca ted  i n  some c o u r t s  s o  t h a t  
a  t r i a l  judge can examine t h e  p a s t  v i o l a t i o n  record  of a  d r i v e r  be- 
f o r e  pass ing  sentence  (Ref.  2 ) .  

C o l l e c t i o n  and s t o r a g e  of da ta  a r e  not s u f f i c i e n t ,  however. In 
o rde r  t o  complete t h e  feedback loop necessary  f o r  countermeasure 
a c t i o n  t o  t ake  p l a c e ,  i t  is necessary  t o  process  t h e  s t o r e d  d a t a  and 
t o  make i t  a v a i l a b l e  t o  those  people who can b e n e f i t  by i t .  This  as- 
p e c t  of t h e  information system has n o t ,  i n  our opinion,  rece ived 
s u f f i c i e n t  emphasis. Process ing can t a k e  many forms w i t h  many degrees 
of complexity.  A t  a  b a s i c  l e v e l ,  t he  information can be ca tegor ized  
and summarized t o  reach a  g e n e r a l  audience and t o  provide  l o c a l  j u r i s -  
d i c t i o n s  w i t h  t h e  l a t e s t  happenings i n  t h e  o v e r a l l  s a f e t y  p i c t u r e .  
A more s o p h i s t i c a t e d  a n a l y s i s  t a s k  might c o n s i s t  of t h e  s t a t i s t i c a l  
a n a l y s i s  of t h e  raw inpu t  d a t a  t o  determine changing acc iden t  t r e n d s ,  
and t o  f o r e c a s t  expected acc iden t  p a t t e r n s .  In any c a s e ,  t h e  respon- 
s i b i l i t y  of t h e  information system is t o  put  t h e  a v a i l a b l e  d a t a  i n t o  
t h e  hdnds of t h e  people o r  agencies  who can u t i l i z e  i t  i n  a  form 
t h a t  is  most meaningful t o  t h e s e  u s e r s .  

Although we have d i scussed  t h e  Information Flow program category  
a s  a  d i s t i n c t  e n t i t y ,  i t  should be r e a l i z e d  t h a t  d a t a  recording and 
u t i l i z a t i o n  a c t i v i t i e s  a r e  important  t o  a l l  t h e  program c a t e g o r i e s .  
Th i s  f a c t  is again simply a  r e s t a t ement  of t h e  c a u s a l  chain  r e l a t i o n -  
s h i p  d i scussed  i n  Sect ion  2.  

4 . 1  PROGRAM GOALS 
A s  d i scussed  above, the  prime emphasis of most Information Flow 

a c t i v i t i e s  has been t h e  development of s u i t a b l e  techniques  t o  handle 
t h e  huge amounts of d a t a  a v a i l a b l e  today.  Consequently, many s t a t e  
governments have complex o p e r a t i o n a l  systems t o  g a t h e r  and s t o ~ d a t a ,  
but  have s p e n t  l i t t l e  e f f o r t  t o  d a t e  i n  s t i m u l a t i n g  wide usage of 
t h e  informat ion  t h a t  has been ga the red .  A primary in te rmedia te  goa l  
of t h e  Information Flow Program, t h e r e f o r e ,  is t o  promote maximum 
u t i l i z a t i o n  of t h e  e x i s t i n g  records  by  a l l  highway s a f e t y  p r a c t i -  
t i o n e r s  . 

The p a r t i c i p a t i o n  of l o c a l  government agencies  i n  t h e  Information 
Flow system is an important  p a r t  of t h e  da ta  u t i l i z a t i o n  problem. 
Local p a r t i c i p a t i o n  provides  an oppor tun i ty  f o r  t h e  s t a t e  and l o c a l  
governments t o  pool t h e i r  exper ience  and d a t a  t o  t h e i r  mutual advan- 
t a g e ,  and opens t h e  p o s s i b i l i t y  of l o c a l  use of e l e c t r o n i c  da ta  proc- 
e s s i n g  equipment f o r  s t a t i s t i c a l  a n a l y s i s .  The importance of l o c a l  
government p a r t i c i p a t i o n  is noted i n  Chapter VII of t h e  T r a f f i c  Rec- 
o rds  Program Manual (Ref. 3 ) .  In essence ,  we need t o  use  the  a v a i l -  
a b l e  d a t a  t o  s o l v e  r e a l  e x i s t i n g  problems (which occur a t  t h e  l o c a l  
l e v e l ) .  Thus, t h e  compi la t ion  of s p o t  maps and l o c a t i o n  f i l e s  on t h e  
l o c a l  l e v e l  s t i m u l a t e s  more i n t e r e s t  than i t  would i f  t h e  da ta  were 
"spoon-fed" from t h e  c e n t r a l  agency. In f a c t ,  l o c a l  law enforcement 
agenc ies  w i l l  qu ickly  d iscover  any weaknesses o r  missing da ta  i n  t h e i r  
system when they a r e  r e q u i r e d  both t o  genera te  t h e  da ta  and t o  imple- 
ment d e c i s i o n s  based on i t .  One of t h e  broades t  countermeasure pro- 
grams a t  t h e  county l e v e l  is being conducted i n  Oakland County, 
Michigan. The test imony of Bruce Madsen before  t h e  Senate Committee 
on Pub l i c  Works noted t h e  value  of l o c a l  da ta  u t i l i z a t i o n :  



A s u b s t a n t i a l  inc rease  i n  t r a f f i c  acc iden t s  and f a t a l i t i e s - -  
such a s  t h a t  which we experience--has many t imes ,  i n  many 
p l a c e s ,  r e s u l t e d  i n  an aroused,  concerned p u b l i c ,  A l l  t oo  
o f t e n ,  h a s t i l y  e s t a b l i s h e d  o rgan iza t ions  have emerged t o  
d e a l  w i t h  t h e  problem. A s  a  r e s u l t ,  t he  programs and solu-  
t i o n s  a r e  f r equen t ly  based upon l i t t l e  o r  no knowledge of 
t h e  r e a l  problems and needs.  

We wanted t o  make c e r t a i n  t h a t  we wouldn't  make t h e  same 
mistake t h a t  some o t h e r  coun t i e s  made i n  dea l ing  w i t h  t h i s  
problem, s o  we s e t  o u t ,  i n  what has been descr ibed by t r a f f i c  
a u t h o r i t i e s  a s  a  unique approach, t o  i d e n t i f y  Oakland County 's  
s p e c i f i c  t r a f f i c  problems a s  a  pre lude  t o  program development. 

A secondary, but  important  g o a l  of the  ~ n f o r m a t i o n  Flow Program 
category  is t o  develop s t a t ewide  exposure measures t h a t  would ade- 
qua te ly  de f ine  the  c h a r a c t e r i s t i c s  of t h e  motoring popula t ion .  Such 
exposure d a t a ,  i n  combination w i t h  the  usual  acc iden t  d a t a ,  would 
a l low a  c a l c u l a t i o n  of v a l i d  acc iden t  r a t e s  ( acc iden t  r a t e s  use acc i -  
dent  counts  a s  a  numerator and some measure of exposure a s  a  denom- 
i n a t o r ) .  The cons ide ra t ion  of young d r i v e r s  on r u r a l  freeways pro- 
v ides  an example of the  r o l e  of exposure d a t a  i n  countermeasure evalu- 
a t i o n .  I t  is 'wel l -es tabl i shed t h a t  young d r i v e r s  a r e  overinvolved i n  
acc iden t s  and t h a t  t h e r e  a r e  fewer acc iden t s  per  mi le  t r a v e l e d  on 
r u r a l  freeways than on c i t y  s t r e e t s .  But what about young d r i v e r s  
on r u r a l  freeways and c i t y  s t r e e t s ?  I s  it p o s s i b l e  t h a t  the  new 
d r i v e r  t r a i n e d  p r imar i ly  on c i t y  s t r e e t s  is p a r t i c u l a r l y  prone t o  
acc iden t s  on r u r a l  freeways? W i t h  adequate exposure information the  
r e l a t i v e  involvement of young d r i v e r s  on c i t y  s t r e e t s  and r u r a l  f r ee -  
ways can be compared w i t h  t h a t  of o the r  d r i v e r s  i n  s i m i l a r  circum- 
s t a n c e s .  This  a n a l y s i s  might po in t  t o  t h e  need f o r  a  s p e c i f i c  counter-  
measure and supply a  method f o r  i ts  proper eva lua t ion .  

4 . 2  FEASIBLE COUNTERMEASURES 

S p e c i f i c  countermeasures f o r  information flow d e f i c i e n c i e s  may 
be ca tegor ized  i n t o  four  groups: 

(1) Data c o l l e c t i o n  
(2)  Data f i l e s  
(3)  Data r e t r i e v a l  and d isseminat ion  
(4)  Data a n a l y s i s  and u t i l i z a t i o n  
Data concerning the  opera t ion  of the  s a f e t y  system may be col -  

l e c t e d  a t  var ious  p o i n t s  i n  t h e  system and may range from p o l i c e  r e -  
p o r t s  t o  the  d e t a i l e d  information c o l l e c t e d  by m u l t i d i s c i p l i n a r y  
acc iden t  i n v e s t i g a t i o n  teams. Co l l ec t ion  techniques may be employed 
t h a t  permit  da ta  t o  be en te red  d i r e c t l y  i n t o  t h e  computer a t  i ts  
source .  More uniform and accura te  r e p o r t i n g  would a l s o  be promoted 
through t r a i n i n g  programs t o  he lp  g ive  the  l o c a l  u s e r s  access  t o  the  
complicated s ta te-wide  da ta  system. 

Accident f i l e s  a r e  fragmented i n  most s t a t e s .  Dr iver ,  v e h i c l e ,  
and highway f i l e s  a r e  normally maintained i n  most s t a t e s ,  but these  
f i l e s  a r e  not  i n t e g r a t e d  i n t o  a  s i n g l e  f i l e  t h a t  would permit the  
c ross - re fe renc ing  of t h e  d a t a  f o r  most e f f i c i e n t  u t i l i z a t i o n .  Much 
can be done i n  the  a r e a s  of f i l e  c o m p a t i b i l i t y ,  l i n k i n g ,  and in teg ra -  
t i o n .  Welfare and c r imina l  f i l e s  might a l s o  be l inked  t o  d r i v e r  f i l e s  
t o  promote f a i r  ad jud ica t ion  of the  a l c o h o l i c  d r i v e r .  

The T r a f f i c  Records Standard c a l l s  f o r  the  r a p i d  audio o r  v i s u a l  
r e t r i e v a l  of da ta  upon r e c e i p t  a t  t h e  r ecords  s t a t i o n  of any p r i o r i t y  



r e q u e s t  f o r  s t a t u s  of d r i v e r  l i c e n s e  v a l i d i t y  o r  v e h i c l e  posses s ion  
a u t h o r i z a t i o n .  Rapid r e t r i e v a l  is  de f ined  a s  no more than  one minute 
turnaround t ime .  The u s e  of v ideo  t e r m i n a l s  i n  c o u r t s  mentioned 
e a r l i e r  ( S e c t i o n  4 and Ref .  2) is  an example of what can be done i n  
t h i s  r e s p e c t .  

Accident  a n a l y s i s  can be conducted on a  s i n g l e - i t e m  b a s i s  o r  on 
an a g g r e g a t e  b a s i s .  S ingle- i tem a n a l y s i s  is t y p i f i e d  by t h e  s t u d y  of 
one d r i v e r ' s  complete h i s t o r y ,  t h e  c o n d i t i o n  of a  s p e c i f i c  v e h i c l e ,  
o r  t h e  p a t t e r n  of a c c i d e n t s  a t  a  g iven  highway l o c a t i o n .  Aggregate 
a n a l y s i s  c o n s i d e r s  l a r g e  s u b s e t s  of t h e  e n t i r e  d a t a  bank o r  t h e  e n t i r e  
d a t a  base t o  de te rmine  t r e n d s ,  o r  t o  d e l i n e a t e  a c c i d e n t  p a t t e r n s  no t  
v i s i b l e  i n  s m a l l e r  s e t s  of d a t a .  The use  of exposure d a t a  is an i m -  
p o r t a n t  f a c t o r  i n  o b t a i n i n g  f u l l  u t i l i t y  from t h e  d a t a .  A s t a t e  ex- 
posu re  survey  would p rov ide  t h e  b a s i s  f o r  de te rmining  t r u e  a c c i d e n t  
r a t e s .  The same survey  cou ld  a l s o  p rov ide  in fo rma t ion  on d r i v e r  
a t t i t u d e s  and o t h e r  demographic c h a r a c t e r i s t i c s  t h a t  would be of 
v a l u e  i n  a l c o h o l  c o n t r o l  programs o r  i n  t h e  Dr ive r  Regula t ion  Cate- 
gory  d i s c u s s e d  i n  S e c t i o n  3 .  

4 . 3  COUNTERMEASURE EVALUATION 
In o r d e r  t o  measure t h e  e f f e c t i v e n e s s  of countermeasures  i n  

he lp ing  t o  ach ieve  t h e  program o b j e c t i v e s  (improved d a t a  u t i l i z a t i o n )  
two types  of e v a l u a t i o n  parameters  can be u t i l i z e d :  one t o  gauge t h e  
f low of i n fo rma t ion  through t h e  sys tem;  t h e  o t h e r  t o  measure t h e  de- 
g r e e  of d a t a  u t i l i z a t i o n .  

The f low of i n fo rma t ion  o r  d a t a  through t h e  system can be meas- 
u red  i n  terms of  q u a n t i t y  ( e . g . ,  number of a c c i d e n t  r e p o r t s )  and 
q u a l i t y  (goodness).quality of d a t a ,  i n  t u r n ,  is measured by a  
v a r i e t y  of parameters  such a s  t i m e l i n e s s ,  c o s t ,  i n t e r n a l  c o n s i s t -  
ency ,  comple teness ,  accu racy ,  and c o m p a t a b i l i t y .  In  o t h e r  d a t a  s t o r -  
age and d i s semina t ion  f i e l d s  such a s  l i b r a r y  s c i e n c e ,  q u a n t i t a t i v e  
measures  a r e  c u r r e n t l y  be ing  r e f i n e d  f o r  each impor tan t  pa rame te r .  
For  i n s t a n c e ,  d a t a  c o m p a t i b i l i t y  can be computed a s  t h e  r a t i o  of 
i n fo rma t ion  i tems  t h a t  a r e  needed and a r e  provided  by t h e  system f o r  
a  g iven  t a s k  t o  t h e  number of i t ems  t h a t  a r e  needed p rov ided .  
Thus,  i f  a  u s e r  is provided  f i v e  d a t a  i tems  and he needed only  t h r e e ,  
t h e  c o m p a t i b i l i t y  of t h e  in fo rma t ion  would be 3 1 5 .  

The degree  of d a t a  u t i l i z a t i o n  can be measured by t h e  use r  ac- 
cep tance  of t h e  d a t a  s u p p l i e d  by t h e  sys tem.  Three l e v e l s  of u s e r  
accep tance  a r e  impor t an t :  

(1) The q u a l i t y  of t r a n s m i s s i o n  
( 2 )  The i n f o r m a t i v e  o r  semant ic  unde r s t and ing  of t h e  d a t a  
( 3 )  The i n f l u e n c e  of t h e  in fo rma t ion  on t h e  u s e r ' s  a c t i o n s  

A t  t h e  f i r s t  s t a g e  we de termine  whether t h e  in fo rma t ion  reached  t h e  
d e s i r e d  u s e r  i n  a  r e a d a b l e  form; a t  t h e  second s t a g e  we examine how 
r e l e v a n t  and u s a b l e  t h e  in fo rma t ion  was t o  t h e  u s e r ;  a t  t h e  t h i r d  
s t a g e  we de termine  i n  what ways, i f  any ,  t h e  in fo rma t ion  in f luenced  
t h e  a c t i o n s  of t h e  u s e r .  

Such q u e s t i o n s  have been f r e q u e n t l y  r a i s e d  by l i b r a r i a n s  t o  
de te rmine  how t o  package t h e i r  i n fo rma t ion  p roduc t s  most e f f i c i e n t l y .  
Qu i t e  a  wide range  of s t u d y  t echn iques  can be a p p l i e d .  Ob jec t ive  
measures  can be developed f o r  su rveys  of u s e r s ;  f o r  i n s t a n c e ,  accoun t s  
of c r i t i c a l  i n c i d e n t s  can be noted  o r  a  r e c o r d  can  be kep t  of t h e  
r e p e a t e d  q u e r i e s  by i n d i v i d u a l  u s e r s  a s  a  measure of accep tance .  



5 .  ROAD USER PREPARATION 

Road User Prepara t ion  encompasses a l l  those  programs designed 
t o  r a i s e  the  performance of ind iv idua l  people,  e i t h e r  (a)  when they 
become veh ic le  o p e r a t o r s ,  passengers ,  o r  pedes t r i ans  f o r  the  f i r s t  
t ime,  o r  (b) when i t  has been determined t h a t  t h e i r  performance a s  
a  road use r  r e q u i r e s  improvement. Programs of type (a )  might be 
c a l l e d  " i n i t i a t i o n  a c t i v i t i e s , "  and those of type (b) "improveme~~t 
a c t i v i t i e s . "  I n i t i a t i o n  inc ludes  such a c t i v i t i e s  a s  teaching young 
c h i l d r e n  how t o  c r o s s  roads ,  t r a i n i n g  i n  b i cyc le  usage,  educating 
high-school-aged d r i v e r s ,  and examining d r i v e r s  f o r  t h e i r  f i r s t  
l i c e n s e  by the  s t a t e .  Improvement a c t i v i t i e s  inc lude  a d v e r t i s i n g  
campaigns aimed a t  pedes t r i ans  and d r i v e r s ,  d r i v e r  improvement courses ,  
s k i d  schoo l s ,  and the  process  of reexamining d r i v e r s .  Thus t h e r e  is  
an i n s t r u c t i o n a l  func t ion  and an evaluat ion/examination funct ion  i n  
both the  i n i t i a t i o n  and improvement phases of road user  p repara t ion .  
The improvement phase is c l o s e l y  l inked w i t h  Road User Regulation 
(Sect ion  3 ) ;  f o r  example, once a  problem d r i v e r  has been i d e n t i f i e d  
by the  r e g u l a t i o n  system, the  p repara t ion  e f f o r t  must diagnose the  
na tu re  of h i s  problem and provide t r ea tmen t .  Applicable s e c t i o n s  of 
the  HSP Standards and some s p e c i f i c  recommendations a r e  shown i n  
Table V .  

5 . 1  PROGRAM GOALS 
Program goa l s  defined more c l o s e l y  than the  bas ic  notion t h a t  

ind iv idua l  performance should be improved a r e  not c h a r a c t e r i s t i c  of 
e x i s t i n g  "prepara t ion"  a c t i v i t i e s .  P a r t  of the  reason is t h a t  pr in-  
c i p a l  components of the  p repara t ion  system--driver educat ion ,  d r i v e r  
l i c e n s i n g ,  propaganda campaigns, and pedes t r i an  and b icyc le  s a f e t y  
education--are s u b j e c t  t o  a  g r e a t  dea l  of pub l i c  myth. In g e n e r a l ,  
acc iden t s  a r e  a t t r i b u t e d  t o  a  smal l  and very wicked minor i ty  of road 
u s e r s  whom it is the  t a s k  of l i c e n s j n g  t o  exclude from d r i v i n g ,  and 
the  t a s k  of education and re-education t o  reform. For d r i v e r s  espe- 
c i a l l y ,  p repara t ion  system goa l s  recognized i n  t he  research  l i t e r -  
a t u r e  c o n f l i c t  w i t h  those  recognized by the  p r a c t i t i o n e r s  ( d r i v e r  
l i c e n s e  examiners, d r i v e r  educa to r s ,  e t c . ) .  Figure 4 genera l i zes  
t h e  s t a t u s  quo. In the  i n i t i a t i o n  phase,  a  young d r i v e r  t y p i c a l l y  
undergoes 30 o r  40 hours of d r i v e r  education which has the  expressed 
o b j e c t i v e  of making h i m  a  "good and s a f e  t r a f f i c  c i t i z e n . "  He then 
appears f o r  a  s t a t e  l i c e n s i n g  examination which o s t e n s i b l y  sc reens  
out  t h e  incompetent.  Only a  t i n y  minor i ty ,  however, who cannot dem- 
o n s t r a t e  bas ic  maneuver s k i l l s  and memorize a  number of t r a f f i c  laws, 
a r e  a c t u a l l y  denied access  t o  t h e  t r a f f i c  system. Meanwhile, o the r  
d r i v e r s  a r e  r e f e r r e d  t o  d r i v e r  improvement a c t i v i t i e s  (but  r a r e l y  
through the  p e r i o d i c  rescreening p r o c e s s ) ,  again w i t h  t he  goal  of 
making them " b e t t e r  t r a f f i c  c i t i z e n s . "  

The c r i t i c i s m  i m p l i c i t  i n  t h e  l i t e r a t u r e  is not t h a t  these  zoa l s  
a r e  unworthy, but  t h a t  a s  p r e s e n t l y  implemented they a r e  unworkable. 
Any  p repara t ion  system t h a t  hopes t o  a c t  a s  an accident  countermeasure 
r e q u i r e s  program goa l s  r e l a t e d  t o  the  known demands of the  t r a f f i c  
system on t h e  d r i v e r ,  passenger,  c y c l i s t ,  and p e d e s t r i a n .  Indeed, the  
o v e r a l l  g o a l s  f o r  road use r  p repara t ion  may be summarized a s  fo l lows:  

1. To perform a  cont inuing review of a l l  road-user t a s k s ,  par- 
t i c u l a r l y  by analyzing information gathered w i t h i n  t he  t r a f f i c  
system. 



TABLE V. HIGHWAY SAFETY STANDARDS AND RECOMMENDED 
ACTIVITIES FOR THE ROAD USER 

PREPARATION PROGRAM CATEGORY 

Standard Recommended A c t i v i t i e s  

Dr iver  Education Each s t a t e  should have a  d r i v e r  educat ion  
program f o r  youths of l i c e n s i n g  age t h a t  is 
t augh t  by q u a l i f i e d  i n s t r u c t o r s ,  provides  
p r a c t i c e  d r i v i n g  and q u a l i f i e d  i n s t r u c t i o n ,  
and encourages f i r s t - a i d  t r a i n i n g .  

There should be a  s t a t e  research ,  and develop- 
ment program. 

There should be an a d u l t  t r a i n i n g  and 
r e t r a i n i n g  program. 

Commercial d r i v i n g  schools  should be 
l i c e n s e d .  

Dr iver  Licensing Each d r i v e r  must have only one l i c e n s e ,  and 
must submit proof of age and p lace  of b i r t h .  

Each d r i v e r  must pass  an i n i t i a l  examination 
and be reexamined a t  p e r i o d i c  i n t e r v a l s .  

A r ecord  must be maintained on each d r i v e r .  

Each l i c e n s e  must be renewed t o  remain v a l i d .  

There should be a  d r i v e r  improvement program. 

There should be s p e c i a l  p rov i s ions  f o r  
handling ques t ions  of a  medical  n a t u r e .  

P e d e s t r i a n  Safe ty  There should be a  s ta te-wide  program t o  
f a m i l i a r i z e  d r i v e r s  w i t h  p e d e s t r i a n  problem. 

There should be state-wide programs t o  
educate  t h e  p u b l i c  a s  t o  s a f e  pedes t r i an  
behavior .  

2 .  To p e r i o d i c a l l y  update t h e  con ten t  of road u s e r  i n s t r u c t i o n ,  
and of any t e s t s  o r  examinations used i n  the  i n s t r u c t i o n a l  
o r  l i c e n s i n g  processes  t o  e v a l u a t e  road use r  performance. 
The aim is t o  achieve  comprehensive coverage while g iv ing  
p r i o r i t y  t o  sub- tasks  which a r e  found t o  be c r i t i c a l  f o r  
acc iden t  avoidance.  

3 .  To ensure  coord ina t ion  among t h e  va r ious  agencies  whose 
f u n c t i o n s  make up t h e  road use r  p r e p a r a t i o n  system. 

"Content" and "coordinat ion"  a r e  t h e  h e a r t  of the  m a t t e r ;  how- 
e v e r ,  note  t h a t  meaningful program g o a l s  w i l l  need t o  be more spe- 
c i f i c .  They w i l l ,  i n  f a c t ,  need t o  d e f i n e  manageable e f f o r t s  which 
c o n t r i b u t e  t o  t h e  o v e r a l l  g o a l .  
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While t h e  p r i n c i p l e  may seem obvious,  i t  has seldom been f o l -  
lowed i n  p r a c t i c e .  In d r i v e r  educat ion ,  f o r  example, equipment has 
t o o  o f t e n  been introduced i n  the  hope t h a t  t h e  program w i l l  somehow 
spontaneously improve. The s p e c i f i c a t i o n  of program g o a l s  which iden- 
t i f y  an a r e a  needing improvement, and a r e  achievable  and t ime ly ,  is 
t h e  essence  of sound countermeasure s e l e c t i o n .  

5 . 2  FEASIBLE COUNTERMEASURES 
In t h i s  s t u d y ,  t h e  countermeasure s e l e c t i o n  c r i t e r i a  descr ibed 

above and i n  Sec t ion  2 . 3  were not  app l i ed  i n  t h e  f i r s t  in s t ance  t o  
t h e  c h a r a c t e r i s t i c s  of s p e c i f i c  s i t e s  ( a s  a  f e d e r a l  o r  s t a t e  high- 
way s a f e t y  program planner  might d o ) ;  r a t h e r ,  we addressed ourse lves  
t o  the  problem of p r e d i c t i n g  what countermeasures would g e n e r a l l y  be 
needed and f e a s i b l e  i n  t h e  next  f i v e  t o  t e n  yea r s .  Our purpose is 
t o  i l l u s t r a t e  t h e s e  p rocesses :  countermeasure s e l e c t i o n ;  t h e  des ig-  
na t ion  of a p p r o p r i a t e  eva lua t ion  techniques ;  and t h e  implementation 
of both.  To do t h i s ,  we could use any of t h e  va r ious  road use r  groups 
( p e d e s t r i a n s ,  passengers ,  b i c y c l i s t s ,  and o p e r a t o r s  of a l l  types  of 
motorized v e h i c l e s ) ;  however, f o r  i l l u s t r a t i o n  purposes,  we s h a l l  
cont inue  t o  look a t  the  p r e p a r a t i o n  of automobile d r i v e r s .  

In Sec t ion  5 . 1  va r ious  problems w i t h  the  c u r r e n t  e f f o r t  i n  d r iv -  
e r  educa t ion ,  d r i v e r  examining, and d r i v e r  improvement were pointed  
o u t .  In p a r t i c u l a r ,  i t  was noted t h a t  o v e r a l l  coord ina t ion  is poor.  
The l i t e r a t u r e  con ta ins  many recommendations f o r  improving t h e  prep- 
a r a t i o n  of d r i v e r s ,  and t h e r e  is  some consensus t h a t  t h e  educat ion ,  
improvement, and examining func t ions  could become much more comple- 
mentary than a t  p r e s e n t .  A s y n t h e s i s  of t h e  recommendations is pre- 
s e n t e d  i n  Figure  5 .  We f e e l  t h a t  t h e  d r i v e r  p repara t ion  e f f o r t  should 
work towards t h e  a t ta inment  of such a  system; a t  t h e  very l e a s t  i t  
would provide a  cohesive framework f o r  determining t h e  re levance  of 
p o t e n t i a l  countermeasures.  B r i e f l y ,  F igure  5 sugges t s  c e r t a i n  p r i o r -  
i t i e s .  

Driver  educat ion  should be updated along t h e  l i n e s  being adopted 
i n  many l o c a t i o n s  fo l lowing cons ide rab le  e f f o r t  by t h e  NHTSA and 
o t h e r s  t o  improve our knowledge of t h e  d r i v i n g  t a s k . *  There a r e  two 
dominating t r e n d s :  One is  t h a t  g r e a t e r  emphasis is being placed on 
t h e  mental t a s k s  i n  d r i v i n g ;  t h e  o t h e r  is recogn i t ion  of t h e  value 
of exposing c h i l d r e n  t o  t h e  t r a f f i c  problem a s  soon a s  they a r e  o l d  
enough t o  comprehend a  TV program, and of cont inuing t h e  e f f o r t  be- 
yond formal d r i v e r  educat ion  ( f o r  example, " t r igger - f i lm"  d i scuss ion  
s e s s i o n s ) . * *  The second t r e n d  r e f l e c t s  t h e  r ecogn i t ion  t h a t  i f  a  s t u -  
dent  is poor ly  a d j u s t e d  t o  d r i v i n g ,  t h i s  adjustment is l i k e l y  t o  be 
roo ted  i n  t h e  whole process  of s o c i a l i z a t i o n  ( t h e  development of a  
so -ca l l ed  " l i f e - s t y l e " ) ,  which cannot normally be changed s i g n i f i -  
c a n t l v  i n  30 o r  40 hours of d r i v i n g  i n s t r u c t i o n .  - 

The two examination p r o c e s s e s - - i n i t i a l  and re-examination-- 
should r e f l e c t  t h e  above changes i n  d r i v e r  educat ion  c o n t e n t ,  and 
a s  a  r e s u l t  o f f e r  g r e a t e r  o p p o r t u n i t y  t o  diagnose which of the  par- 
t i c u l a r  sub tasks  ( e . g . ,  pe rcep t ion  of hazards ,  decision-making i n  
c r i t i c a l  s i t u a t i o n s ,  motor s k i l l s ,  e t c . )  a  d r i v e r  is having d i f f i c u l t y  
w i t h .  Hence, t h e  neophyte d r i v e r  can be r e f e r r e d  f o r  s p e c i f i c  e x t r a  
h e l p  t o  h i s  i n s t r u c t o r .  S i m i l a r l y ,  the  va r ious  types  of experienced 
- - 

* ~ s p e c i a  
FH-11-73 
Volumes 

t h e  p r o j e c t  ' 'Driver Education Task Analysis1'  (DOT Contrac t  
, Human Resources Research Organiza t ion ,  Alexandria,  V i r g i n i a ;  

, 11, 1970; Volumes I11 & IV, 1971. 
**A technique  us ing f i l m s  t o  s t i m u l a t e  d i scuss ion  i n  smal l  groups of 
young d r i v e r s ;  developed by Donald C .  P e l z ,  Survey Research Cen te r ,  
I n s t i t u t e  f o r  S o c i a l  Research,  The Unive r s i ty  of Michigan. 
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d r i v e r s  who a r e  cand ida t e s  f o r  d r i v e r  improvement a c t i v i t i e s  ( a s  
i d e n t i f i e d  by p e r i o d i c  re -examinat ion ,  high-point  d r i v i n g  r e c o r d s ,  
o r  even on a  vo lun ta ry  b a s i s )  can be r e f e r r e d  no t  t o  a  s i n g l e  t r e a t -  
ment,  such a s  a   violators sf s c h o o l , "  a s  is s o  o f t e n  t h e  c a s e  a t  p res -  
e n t ,  bu t  t o  one of s e v e r a l  a l t e r n a t i v e s ,  i nc lud ing  c o u n s e l l i n g ,  in-  
d i v i d u a l i z e d  i n s t r u c t i o n ,  p e r c e p t u a l  t r a i n i n g ,  and behind-the-wheel 
i n s t r u c t i o n .  

The e f f o r t s  d i scussed  above a r e  a l l  aimed a t  upgrading t h e  
g e n e r a l  performance of d r i v e r s .  F igu re  5 a l s o  i n c l u d e s  an a rea  of 
d r i v e r  improvement aimed a t  t h e  behavior  of d r i v e r s  a t  s p e c i f i c  high- 
way l o c a t i o n s .  For example, an experiment i n  Kentucky used "TV s p o t s w  
t o  p r e s e n t  l o c a l  high-accident  l o c a t i o n s  and t o  a d v i s e  d r i v e r s  how 
b e s t  t o  n e g o t i a t e  them.* 

Th i s  then  is t h e  recommended framework f o r  s e l e c t i n g  automobile  
d r i v e r  p r e p a r a t i o n  countermeasures .  A very s i m i l a r  framework is ap- 
p r o p r i a t e  f o r  m o t o r c y c l i s t s ,  and even f o r  b i c y c l i s t s  o r  p e d e s t r i a n s .  
Although t h e r e  a r e  normally no formal  procedures  t o  examine compe- 
tency  i n  r i d i n g  and walking o r  f o r  i s s u i n g  l i c e n s e s ,  t h e  concept  
s t i l l  holds  t h a t  t o  adequate ly  p repa re  road u s e r s ,  we must d i r e c t  
our  e f f o r t s  p r i m a r i l y  towards whatever they  a r e  having t h e  most 
d i f f i c u l t y  doing.  For example, a  c h i l d  p e d e s t r i a n  may we l l  demon- 
s t r a t e  t h a t  he cannot  r e l a t e  t h e  speed of approaching v e h i c l e s  t o  
t h e  t ime i t  w i l l  t ake  h i m  t o  c r o s s  t h e  s t r e e t ;  o r  a c c i d e n t  a n a l y s i s  
might r e v e a l  t h a t  many e l d e r l y  p e d e s t r i a n s  a r e  unaware of t h e  need 
t o  wear something l i g h t - c o l o r e d  when walking a f t e r  d a r k ;  o r  we might 
f i n d ,  by watching and t a l k i n g  t o  some s i x -  and seven-year-old bicy-  
c l i s t s ,  t h a t  t hey  have a  very  p r i m i t i v e  concept  of what an automobile  
d r i v e r  can and cannot  do .  

Given t h e s e  frameworks, how do we i d e n t i f y  a  " f e a s i b l e  counter -  
nieasure?" F i r s t ,  t h e r e  is a  problem w i t h  t h e  term.  "Countermeasure" 
could  reasonably  be used t o  d e s c r i b e  any amount of e f f o r t  aimed a t  
changing t h i n g s  f o r  t h e  b e t t e r .  In t h i s  s e n s e ,  t h e  whole t r a f f i c  
s a f e t y  programs package of NHTSA could  be c a l l e d  a  countermeasure,  
but  then s o  could  t h e  replacement  of a  ba ld  t i r e  on one automobile .  
Let  u s ,  t h e r e f o r e ,  d e f i n e  a  Road User P r e p a r a t i o n  countermeasure a s  
a  program, o r  p a r t  of a  program, which a t t e m p t s  t o  s a t i s f y  some ob- 
j e c t i v e  which has a  more s p e c i f i c  d e f i n i t i o n  than  " r a i s e  t h e  per- 
formance l e v e l  o f . . . . ' '  (some t a r g e t  group of road u s e r s ) .  

The o b j e c t i v e s  which we f e e l  t o  be both p o s s i b l e  and t imely  a r e  
i m p l i c i t  i n  t h e  frameworks j u s t  d i s c u s s e d .  They have t o  do mainly 
w i t h  e i t h e r  ( a )  i n t r o d u c i n g  new con ten t  i n t o  i n s t r u c t i o n ,  pub l i c  
educa t ion  and propaganda, and t e s t i ng /examin ing ,  o r  (b)  c o o r d i n a t i l ~ g  
t h e  v a r i o u s  e f f o r t s  aimed a t  automobile  d r i v e r s .  However, i t  is not  
s u f f i c i e n t  t o  say  t h a t  a  countermeasure is f e a s i b l e  because i t  con- 
s is ts  of some e f f o r t  which s e r v e s  ( a )  o r  (b)  above i n  a  manner ac- 
c e p t a b l e  t o  t h e  l o c a l  s i t u a t i o n ;  t h e  p o t e n t i a l  must e x i s t  t o  g e t  a t  
t h e  e f f i c i e n c y  and e f f e c t i v e n e s s  of t h e  countermeasure.  

Note t h a t  i t  is  t h e  e f f o r t ,  no t  t h e  a n t i c i p a t e d  outcome, t h a t  is 
t h e  countermeasure.  In  f a c t  our  problem is t o  implement countermeas- 
u r e s  i n  such a  f a s h i o n  t h a t  when we measure t h e  outcome, we a r e  a b l e  
t o  s a y  something d e f i n i t i v e  about  t h e  e f f o r t .  Our o v e r a l l  approach 
t o  t h i s  is  d i scussed  i n  Sec t ion  2 . 4 .  B r i e f l y ,  i t  is  t o  d i v i d e  a l l  
of t h e  f e a s i b l e  countermeasures  i n t o  a  sma l l  number of mutua l ly  ex- 

*See: Hutchinson,  John W ,  e t  a l . ,  "An Evalua t ion  of t h e  E f f e c t i v e n e s s  
of T e l e v i s e d ,  Loca l ly  Or ien ted  Dr iver  Reeducat ionl7 '  Kentucky Univer- 
s i t y ,  19G9, 28p. 



c l u s i v e  groups.  Programs a r e  then c r e a t e d  t o  implement one of these  
groups,  o r  combinations of any o r  a l l  of them a t  var ious  l e v e l s  of 
i n t e n s i t y .  We want t o  know which combinations have t h e  g r e a t e s t  pay- 
o f f ,  and whether i t  is  u s e f u l  t o  combine groups a t  a l l .  

The countermeasure groups we recommend f o r  t h e  concentrated 
implementation of Road User Prepara t ion  countermeasures a r e :  

1. To provide school teachers  w i t h  updated i n s t r u c t i o n a l  content  and 
methods i n  t h e  area  of pedes t r i an  and b icyc le  s a f e t y ,  through the  
development and d i f f u s i o n  of p r i n t e d  m a t e r i a l s ,  and through in-  and 
pre-service  t r a i n i n g .  

2 .  To provide d r i v e r  educators  and i n s t r u c t o r s  w i t h  updated ins t ruc -  
t i o n a l  content  and methods ( inc luding evaluati,on techniques) ,  through 
t h e  development and d i f f u s i o n  of p r i n t e d  m a t e r i a l s ,  and through in-  
and pre-service  t r a i n i n g .  This  may p e r t a i n  t o  the  opera t ion  of motor- 
c y c l e s  and r e c r e a t i o n a l  v e h i c l e s .  

3 .  To provide improved equipment and f a c i l i t i e s  f o r  the  i n s t r u c t i o n  
of novice motor v e h i c l e  o p e r a t o r s .  

4 .  To p r o v i d e , d r i v e r  improvement p r a c t i t i o n e r s  and d r i v e r  l i c e n s e  
examiners w i t h  updated techniques f o r  diagnosing the  d i f f i c u l t i e s  of 
motor' veh ic le  o p e r a t o r s ,  and f o r  amel iora t ing  those d i f f i c u l t i e s .  
This  t o  inc lude  f a m i l i a r i z a t i o n  w i t h  d r i v e r  education developments, 
and t o  be done through the  development and d i f f u s i o n  of p r i n t e d  ma- 
t e r i a l s ,  and through in-  and pre-service  t r a i n i n g .  

5 .  To provide improved equipment and f a c i l i t i e s  f o r  d r i v e r  improve- 
ment and d r i v e r  l i c e n s e  examination a c t i v i t i e s .  

6 .  To provide a d d i t i o n a l  manpower f o r  d r i v e r  improvement and d r i v e r  
l i c e n s e  examination a c t i v i t i e s .  

7 .  To coord ina te  the  management of the  p a r a l l e l  a c t i v i t i e s  of d r i v e r  
education and t r a i n i n g ,  d r i v e r  improvement, and d r i v e r  l i c e n s e  exam- 
i n i n g .  

8 .  To make a comprehensive e f f o r t  t o  a s s i s t  those  who c o n t r o l  and 
p r a c t i c e  t h e  a r t  of pub l i c  propaganda of a l l  types i n  highway t r a f f i c  
s a f e t y  . 
No order  of importance is implied by t h i s  l i s t .  A d e t a i l e d  r a t i o n a l e  
f o r  the  s e l e c t i o n  of these  e i g h t  groups w i l l  be found i n  the  Road 
User Prepara t ion  s e c t i o n  of Volume 3 .  

5 . 3  COUNTERMEASURE EVALUATION 
I t  has proven very d i f f i c u l t  i n  t h e  p a s t  t o  eva lua te  the  e f fec -  

t i v e n e s s  of programs designed t o  in f luence  road-user behavior .  Eval- 
ua t ion  techniques f a l l  i n t o  t h r e e  main groups: 

(1)  Program evaluat ion:  the  d i r e c t  eva lua t ion  of the  process 
being used t o  at tempt t o  change th ings  f o r  the  better--prima- 
r i l y  the  a u d i t i n g  of what goes i n t o  the  program, inc luding 
t h e  c h a r a c t e r i s t i c s  of the  p r a c t i t i o n e r s  who execute i t ,  and 
t h e  b iograph ica l  pos ture  of road u s e r s  a f f e c t e d ;  i t  a l s o  in-  
volves  measuring t h e  p u b l i c ' s  acceptance of the  program, and 
t h e  e x t e n t  t o  which i t  meets t h e i r  f e l t  needs. 

( 2 )  Evaluat ion of ind iv idua l  p ro f i c i ency  a g a i n s t  defined objec- 



t i v e s  ( inc lud ing  i n s t r u c t i o n a l  o b j e c t i v e s ) - - i . e . ,  paper and 
p e n c i l  t e s t s ,  s k i l l  t e s t s ,  road t e s t s ,  e t c .  ; t h i s  is thB 
realm of so -ca l l ed  " in te rmedia te  c r i t e r i a . "  

(3) Evaluat ion of i n d i v i d u a l  " r e a l  worldtt performance, through 
unob t rus ive ,  d i r e c t  observat ion  ( e . g .  TV moni tors ,  s u r v e i l -  
l ance  from fol lowing v e h i c l e ,  e t c . )  o r  t h e  jud ic ious  use  of 
acc iden t  and v i o l a t i o n  r e c o r d s ;  t h i s  type of eva lua t ion  is 
r a t h e r  remote from t h e  a p p l i c a t i o n  of "prepara t ion"  counter-  
measures--it  looks a t  t h e  behavior of u l t i m a t e  i n t e r e s t .  

I d e a l l y ,  we should l i k e  t o  be a b l e  t o  measure everyth ing we do i n  
terms of ( 3 ) .  But i n  many c a s e s  t h i s  is impossible on account of 
u n c o n t r o l l a b l e  b i a s e s  i n  acc iden t  and v i o l a t i o n  r e c o r d s ,  o r  simply 
because too  many v a r i a b l e s  (o the r  than how wel l  a  r o p d , u s e r  is  pre- 
pared) a f f e c t  the  inc idence  of a c c i d e n t s  and v i o l a t i o n s .  

To d a t e ,  most eva lua t ion  has amounted t o  ques t ionab le  use of 
a c c i d e n t  and v i o l a t i o n  d a t a ,  and a r b i t r a r y  assessments of knowledge, 
a t t i t u d e s ,  and s k i l l s .  What is e s p e c i a l l y  needed is b e t t e r  type (2)  
e v a l u a t i o n ,  p a r t i c u l a r l y  of d r i v e r  performance. A t  t h i s  t ime,  we a r e  
s t i l l  lacking adequate b a s i c  r e sea rch  t o o l s  i n  d r i v e r  performance 
measurement, al though one NHTSA c o n t r a c t *  is a t tempt ing t o  meet t h i s  
need, and instrumented v e h i c l e s  a r e  a l s o  proving i n c r e a s i n g l y  u s e f u l .  

Meanwhile, we can probably do no b e t t e r  than t o  examine how 
completely we can measure t h e  va r ious  sub tasks  which make up d r i v i n g .  
For example, cons ider  a  very s imple  a n a l y t i c a l  model ( iden t i fy -p re -  
dict-decide-execute)  which has become f a m i l i a r  t o  d r i v e r  educa to r s ,  
l a r g e l y  through t h e  work of R . W .  Bishop (Ref. 4 ) .  We used t h i s  model 
( s e e  Figure  6)  t o  d e f i n e  ins t ruments  a p p r o p r i a t e  t o  (a)  the  i n t e r -  
f a c e  between d r i v e r  and v e h i c l e ,  and (b)  t h e  i n t e r f a c e  between t h e  
d r i v e r - v e h i c l e  complex and t h e  highway t r a f f i c  environment. This  
enables  us  t o  s e l e c t  from e x i s t i n g  ins t ruments ,  and t o  sugges t  new 
ones .  A s t r a t e g y  of t h i s  kind may we l l  he lp  answer some shor t - te rm 
eva lua t ion  needs u n t i l  more r igorous  measurement is p o s s i b l e .  

*"Development of Driver  Performance Measures," DOT Contrac t  No. FH- 
11-7627, Michigan S t a t e  Unive r s i ty ,  1970. 
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6 .  VEHICLE REGULATION 

Vehicle r e g u l a t i o n  comprises t h e  s e t  of a c t i o n s  d i r e c t e d  spe- 
c i f i c a l l y  toward making v e h i c l e s  s a f e r  t o  use .  Design d e f e c t s  and 
new manufacturer-produced s a f e t y  modi f i ca t ions  should be included 
f o r  completeness,  but  t h e  r e g u l a t i o n  of v e h i c l e s  c u r r e n t l y  i n  a c t i v e  
use  by t h e  motoring p u b l i c  is a  p r i n c i p a l  concern.  The a p p l i c a b l e  
Highway Safe ty  Program Standards and s p e c i f i c  recommendations a r e  
shown i n  Table VI and a  system diagram showing t h e  r e l a t i o n s h i p  of 
important  f a c t o r s  involved i n  t h e  v e h i c l e  r e g u l a t i o n  process  is shown 
i n  Figure  7. 

TABLE VI. HIGHWAY SAFETY STANDARDS AND RECOMMENDED 
ACTIVITIES FOR THE VEHICLE REGULATION 

PROGRAM CATEGORY 

Standard Recommended A c t i v i t i e s  

P e r i o d i c  Motor Vehicle Each s t a t e  s h a l l  have a  program f o r  the  
Inspec t ion  p e r i o d i c  inspec t ion  of a l l  r e g i s t e r e d  

v e h i c l e s  o r  an approved s u b s t i t u t e  
program. 

Each v e h i c l e  must be inspected  a t  r e g i s -  
t r a t i o n  and a t  l e a s t  annual ly  t h e r e a f t e r .  

The inspec t ion  must be performed by 
competent,  c e r t i f i e d  personnel .  

Inspect ion  procedures must meet o r  exceed 
c r i t e r i a  endorsed by t h e  NHTSA. 

Each inspec t ion  s t a t i o n  must mainta in  a  
s e t  of adequate r e c o r d s .  

Motorcycle Sa fe ty  Each s t a t e  s h a l l  have a  motorcycle s a f e t y  
program t h a t  inc ludes  a  p e r i o d i c  annual 
inspec t ion  of t h e  v e h i c l e  a s  wel l  a s  an 
inspec t ion  a t  t h e  time of r e g i s t r a t i o n .  

Regulat ion commonly impl ies  inspec t ion  but  is not l i m i t e d  t o  t h i s  
a s p e c t .  However, from an examination of Table VI, i t  is ev iden t  t h a t  
t h e  p e r i o d i c  inspec t ion  of each r e g i s t e r e d  motor v e h i c l e  is  a  primary 
concern of t h e  Highway Safe ty  Program. In p r a c t i c e ,  then ,  v e h i c l e  
r e g u l a t i o n  is  def ined a s  Pe r iod ic  Motor Vehicle Inspec t ion .  This  
emphasis on inspec t ion  s t r o n g l y  a f f e c t s  t h e  p o s s i b l e  countermeasures 
t h a t  can be employed i n  t h e  Vehicle Regulat ion Program ca tegory .  Th i s  
problem w i l l  be d i scussed  again  i n  Sec t ion  6 . 2 .  

In  a d d i t i o n  t o  t h e  Highway Safe ty  Program Standards ,  vehic le- in-  
use  s t andards  s t r o n g l y  i n f l u e n c e  v e h i c l e  r e g u l a t i o n s . *  Fur the r  

*Vehicle s t a n d a r d s  r e p r e s e n t  a  s e p a r a t e  NHTSA a c t i v i t y  d i s t i n c t  from 
t h e  s t a t e  program s t a n d a r d s .  
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s t andards  (or modif ica t ions  of e x i s t i n g  ones) w i l l  eventual ly  include 
performance c r i t e r i a  f o r  t h e  vehicle-in-use popula t ion ,  c e r t i f i c a t i o n  
of automobile maintenance personnel ,  and a  system of owner records  
and information sources  t o  a s s i s t  i n  proper maintenance p r a c t i c e s .  
A t  l a t e s t  count ,  some 33 s t a t e s  have programs f o r  the  inspect ion  of 
a l l  motor v e h i c l e s ,  and another  7 conduct random veh ic le  checks.  The 
remaining s t a t e s  e i t h e r  have no inspec t ion  program or inspect  only 
a  l i m i t e d  c l a s s  of v e h i c l e s .  A r e c e n t l y  r e l eased  r e p o r t  (Ref. 4) con- 
t a i n s  an extens ive  d iscuss ion of the  d i f f e r e n t  s t a t e  programs. 

The c o s t s  a s soc ia ted  w i t h  owner maintenance inc lude  higher i n i -  
t i a l  investment i n  v e h i c l e s ,  more f requent  and more extens ive  r e p a i r s  
of component systems, s t r i c t e r  enforcement t o  ensure compliance, and 
more owner time and e f f o r t  t o  comply w i t h  t he  r e g u l a t i o n s .  Benef i t s  
may inc lude  improved veh ic le  l i f e t i m e ,  reduced long-term maintenance 
problems, increased owner peace of mind, and a  reduct ion  i n  acc ident  
frequency.  
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6 . 1  PROGRAM GOALS 
The u l t i m a t e  goa l  of v e h i c l e  r e g u l a t i o n  is t h e  reduc t ion  i n  

a c c i d e n t s  a t t r i b u t a b l e  t o  d e f e c t i v e  v e h i c l e s  t o  t h e  p o i n t  where ad- 
d i t i o n a l  g a i n s  i n  acc iden t  r educ t ion  no longer outweigh t h e  c o s t  of 
improved v e h i c l e  performance. This  corresponds t o  a  c r i t i c a l  degree 
of a p p l i c a t i o n  po in t  d i scussed  i n  Sect ion  2 .  

In  terms of in te rmedia te  g o a l s ,  t h e  p r i n c i p a l  concern of inspec- 
t i o n  a s p e c t s  of v e h i c l e  r e g u l a t i o n  is t h e  reduc t ion  of d e f e c t i v e  
v e h i c l e  components c o n t r i b u t i n g  t o  a c c i d e n t s .  To c l o s e  t h e  l i n k  be- 
tween in te rmedia te  and u l t i m a t e  g o a l s  we must f i r s t  determine how, 
and t o  what e x t e n t ,  v e h i c l e  inspec t ion  a f f e c t s  t h e  mechanical condi- 
t i o n  of t h e  opera t ing  c a r  popu la t ion .  Then, i f  mechanical cond i t ion  
is improved, we must determine how, and t o  what extent ' ,  t h i s  improve- 
ment a c t u a l l y  a f f e c t s  v e h i c l e  performance ( t h e  man-machine i n t e r -  
a c t i o n ) .  F i n a l l y ,  i f  performance is  improved, we must determine how, 
and t o  what e x t e n t ,  t h a t  improvement a f f e c t s  t h e  frequency of acc i -  
d e n t s .  

The hypothes is  behind the  inspec t ion  process  is t h a t  degraded 
component cond i t ion  reduces v e h i c l e  performance and thus  i n c r e a s e s  
the  p r o b a b i l i t y  of c rash  involvement. There is l i t t l e  s c i e n t i f i c  
evidence t o  suppor t  t h i s  hypothes is .  S tud ies  t o  d a t e  have faced 
methodological  and s t a t i s t i c a l  problems t h a t  r e s u l t  i n  ques t ionab le  
o r  unsubs tan t i a t ed  conc lus ions .  I t  seems obvious t h a t  c a r s  w i t h  ba ld  
t i r e s  o r  broken brake l i n e s  w i l l  be over-involved i n  a c c i d e n t s ,  but  
a s  ye t  no information e x i s t s  on t h e  degree of over-involvement. 

6 . 2  FEASIBLE COUNTERMEASURES 
A s  d i scussed  e a r l i e r ,  t h e  inspec t ion  requirement appears t o  be 

a  f i x e d  f e a t u r e  of e x i s t i n g  highway s a f e t y  p lans  and indeed is man- 
da ted  by t h e  Nat ional  Highway Safe ty  Act.  Consequently, v e h i c l e  in-  
s p e c t i o n  c o n s t r a i n s  t h e  range of a p p l i c a b l e  countermeasure a c t i v i t i e s  
and genera tes  t h e  b a s i c  ques t ion :  how do we achieve  t h e  r e s u l t s  ex- 
pected  of annual inspec t ion  by a l t e r n a t e  means? 

I f  v e h i c l e  inspec t ion  must inc lude  annual i n s p e c t i o n ,  a  number 
of a l t e r n a t i v e s  can be explored .  Cur ren t ly ,  t h e  NHTSA is t r y i n g  t o  
determine t h e  e f f e c t i v e n e s s  of two a l t e r n a t i v e  forms of inspec t ion :  
s t a t e - r u n  f a c i l i t i e s  o r  s t a t e -appo in ted  p r i v a t e  g a r a g e s . *  Within 
t h e  two t h e r e  a r e  a  number of d i f f e r i n g  a d m i n i s t r a t i v e  arrangements 
t h a t  may be a p p l i e d .  Fur the r  s tudy  of e x i s t i n g  systems could d e t e r -  
mine t h e  e f f e c t s  of such v a r i a b l e s  a s  inspec t ion  i n t e n s i t y ,  t h e  
number of components checked, and t h e  frequency of i n s p e c t i o n .  Other 
measurement programs have been conducted on p a r t i c u l a r  a s p e c t s  of in-  
s p e c t i o n  and such continued measurement and eva lua t ion  could form t h e  
co re  of f u t u r e  programs. In b r i e f ,  t h e  c u r r e n t  f e d e r a l  program could 
s e r v e  a s  a  guide  f o r  implementation and experimentat ion i n  conjunc- 
t i o n  w i t h  an e f f e c t i v e  use  of eva lua t ion  techniques  such a s  we have 
o u t l i n e d  i n  t h i s  r e p o r t .  

Some a l t e r n a t i v e s  t o  inspec t ion  do e x i s t ;  f o r  example, exper i -  
mental  programs might examine t h e  e f f e c t  of inc reased  education on 
owner r e p a i r  p r a c t i c e s ;  t h e  s t r i c t e r  enforcement of v e h i c l e  d e f e c t  
r e g u l a t i o n s ;  requirements f o r  owner-maintained v e h i c l e  logs  and 
s e r v i c e  r e c o r d s ;  and procedures f o r  b e t t e r  consumer informat ion .  The 
e f f e c t s  of improved component r e l i a b i l i t y ,  a s  proposed by t h e  NHTSA, 
could be evaluated  s e p a r a t e l y  from t h e  e f f e c t s  of i n s p e c t i o n .  I d e a l l y ,  

*DOT c o n t r a c t  w i t h  Ultra-Systems, I n c . ,  Redondo Beach, C a l i f .  



a  number of a l t e r n a t i v e  programs should be opera ted  i n  p a r a l l e l  t o  
compare r e l a t i v e  e f f e c t s  while such f a c t o r s  a s  v e h i c l e  age, owner 
c h a r a c t e r i s t i c s ,  mileage exposure, and environment a r e  c o n t r o l l e d .  

Based on our review of e x i s t i n g  p r a c t i c e s  and a l t e r n a t i v e  con- 
c e p t s ,  i t  seems t h a t  a  graded s e t  of program a l t e r n a t i v e s  comprise 
t h e  most f e a s i b l e  countermeasures i n  t h e  v e h i c l e  r e g u l a t i o n  ca tegory  
a t  t h e  p resen t  t ime.  These a l t e r n a t i v e s  a r e :  

(1)  A c o n t r o l  experiment 
(2 )  A l i m i t e d ,  voluntary  inspec t ion  program (as  proposed i n  

Wisconsin) 
(3)  A random checklane program w i t h  two d i s t i n c t  degrees of 

enforcement and consequent p r o b a b i l i t y  of f i n d i n g  v i o l a t o r s  
( 4 )  A low-in tens i ty  p e r i o d i c  inspec t ion  program' f a r  a l l  veh ic les  
(5) A h igh- in tens i ty  p e r i o d i c  inspec t ion  program 
(6)  A f u l l  program c o n s i s t i n g  of a l l  t he  elements c u r r e n t l y  

o u t l i n e d  by t h e  NHTSA 
W i t h i n  each of t h e s e  a l t e r n a t i v e s ,  before-and-after  measurements 
could be obta ined t o  observe both t h e  shor t - te rm e f f e c t s  of the  pro- 
gram and t h e  longer-term impact a s  owners ad jus ted  t o  a  permanent 
system. 

6 . 3  COUNTERMEASURE EVALUATION 
There a r e  t h r e e  u s e f u l  ways t o  determine v e h i c l e  condi t ion  i n  

an o p e r a t i o n a l  environment: 
(1) Stop v e h i c l e s  on t h e  road f o r  a  determination of important 

parameters ,  o r  v i s u a l l y  observe pass ing v e h i c l e s  f o r  ob- 
vious f a u l t  a r e a s  such a s  l i g h t s  and g l a s s .  

( 2 )  Analyze the  inspec t ion  s t a t i s t i c s .  
(3) Perform a  d i a g n o s t i c  sampling of v e h i c l e s  from the  e x i s t i n g  

popula t ion .  
Spot checking is a  r e l a t i v e l y  inexpensive way t o  determine the  

cond i t ion  of many components. The sampling, i f  proper ly  done, can be 
s e l f - a d j u s t i n g  f o r  exposure because the  high-exposure v e h i c l e s  w i l l  
tend t o  have a  g r e a t e r  l i k e l i h o o d  of being s topped.  However, random 
inspec t ion  may l ack  t h e  necessary  equipment o r  cons is tency of meas- 
urement found i n  a  c o n t r o l l e d  garage .  Furthermore, such measurements 
may be extremely s e n s i t i v e  t o  the  s i t e  s e l e c t e d  f o r  t h e  experiment. 
One p r o j e c t  conducted a t  t h e  Highway Safe ty  Research I n s t i t u t e  un- 
covered a  100% v a r i a t i o n  i n d e f e c t s  de tec ted  between two observat ion  
p o i n t s  t h r e e  mi les  a p a r t  on t h e  same thoroughfare (Ref. 5 ) .  

Inspect ion  s t a t i s t i c s  a r e  u s e f u l  i n  eva lua t ing  t h e  e f f e c t i v e -  
ness of i n s p e c t i o n ,  but must be used w i t h  cau t ion  s i n c e  they conta in  
two p o s s i b l e  sources  of e r r o r .  F i r s t ,  they may r e f l e c t  a  f ix-before-  
inspec t ion  phenomenon which masks t h e  t r u e  condi t ion  of the  veh ic le  
dur ing  the  s e r v i c e  p e r i o d .  Second, t h e r e  may be wide v a r i a t i o n s  i n  i n  
spec t ion  c r i t e r i a  and inspec t ion  s e v e r i t y  among d i f f e r e n t  f a c i l i t i e s .  
This  may be t r u e  d e s p i t e  e f f o r t s  t o  ensure uniform inspec t ion  s tand-  
a r d s  and c o n s i s t e n t  enforcement. 

Diagnost ic  inspec t ion  of s e l e c t e d  v e h i c l e  popula t ion  samples 
r e p r e s e n t s  the  pures t  form of measurement. The requ i red  random sample 
can be drawn from the  r e g i s t r a t i o n  r o l l s  and the  v e h i c l e s  can then be 
loca ted  and inspec ted .  This  technique provides both uniformity of 
measurement and a  source  of p o t e n t i a l l y  unbiased d a t a .  Unfor tunate ly ,  
secur ing  t h e  coopera t ion  of a  l a r g e  number of v e h i c l e  owners may be 
c o s t l y  i n  t ime,  manpower, and inducements o r  rewards. 

A f i n a l  measure of countermeasure e f f e c t i v e n e s s  might be a  su r -  
vey of owners t o  determine i f  t h e  in t roduc t ion  o r  con t inua t ion  of a  
p a r t i c u l a r  program has changed t h e i r  maintenance p r a c t i c e s .  This 



measure would be s i g n i f i c a n t  because t h e  succes s  of any program f o r  
r e g u l a t i n g  v e h i c l e  performance depends l a r g e l y  on t h e  vo lun ta ry  
p a r t i c i p a t i o n  of owners. If a  program produces nega t ive  a t t i t u d e s ,  
much of i t s  e f f e c t  w i l l  be v i t i a t e d .  



7 .  SYSTEM RESTORATION 

The System R e s t o r a t i o n  program c a t e g o r y  is p r i m a r i l y  concerned 
w i t h  immediate r e sponses  t o  an a c c i d e n t  s i t u a t i o n  a s  i n d i c a t e d  i n  
t h e  highway s a f e t y  diagram of F igu re  1. The a p p l i c a b l e  Highway Safe- 
t y  Program Standards  and s p e c i f i c  recommendations a r e  shown i n  Table 
V I I .  Considered j o i n t l y ,  t h e  s t a n d a r d s  r e q u i r e  t h a t  s t a t e s  and l o c a l  
j u r i s d i c t i o n s  provide  adequate  systems f o r  responding  t o  highway 
a c c i d e n t s  where i n j u r e d  pe r sons  r e q u i r e  medica l  a t t e n t i o n  and wreck- 
age ,  o r  o t h e r  d e b r i s  r e q u i r e s  c leanup and removal.  These a c t i o n s  a r e  
taken  no t  on ly  t o  s a v e  t h e  l i v e s  of t h o s e  pe r sons  i n j u r e d  i n  t h e  
a c c i d e n t ,  bu t  t o  p reven t  t h e  occurrence  of f u r t h e r  a c c i d e n t s  caused 
by t h e  confus ion  and wreckage of t h e  f i r s t .  

F igu re  8 diagrams t h e  r e l a t i o n s h i p  between impor tan t  a c t i o n s  i n  
t h e  System R e s t o r a t i o n  program o p e r a t i o n s .  In  t h i s  f i g u r e ,  t h e  
double s o l i d  l i n e s  r e p r e s e n t  t h e  movement of men and equipment; s i n g l e  
l i n e s  r e p r e s e n t  t h e  command and communication channe l s ;  and dashed 
l i n e s  r e p r e s e n t  t h e  a c t i o n s  of p o l i c e  and t h e  system a d m i n s t r a t i o n .  
F ive  b a s i c  o p e r a t i o n s  a r e  e v i d e n t  i n  F i g u r e  8:  

(1)  The d e t e c t i o n  of an Event and communication of i t s  
d e t e c t i o n  t o  a p p r o p r i a t e  a g e n c i e s .  

P o l i c e  p a t r o l  
Observa t ion  by p r i v a t e  c i t i z e n s  
Two-way r a d i o  
Telephone 

( 2 )  The d i s p a t c h  of men and equipment s u f f i c i e n t  t o  handle 
t h e  emergency c o n d i t i o n s .  
Ambulance 
Tow t r u c k  
Rad ioac t ive  waste  decontaminat ion  crew 

(3 )  Treatment  of t h e  emergency c o n d i t i o n s  a t  t h e  s i t e .  
E x t r a c t i o n  of i n j u r e d  from t h e  wreckage 
App l i ca t ion  of b a s i c  f i r s t  a i d  
Removal of wrecked v e h i c l e s  and d e b r i s  
Cleanup of s p i l l e d  hazardous m a t e r i a l s  

(4)  T r a n s p o r t a t i o n  from t h e  a c c i d e n t  s c e n e .  
Removal of i n j u r e d  t o  permanent c a r e  f a c i l i t i e s  
Removal of wrecked v e h i c l e s  t o  t h e  s t o r a g e  p o i n t  

(5) Return of emergency equipment t o  i t s  ready  s t a t u s .  
Veh ic l e s  r e t u r n e d  t o  t h e i r  d i s p a t c h  p o i n t  
F i r e  e x t i n g u i s h e r s  r e f i l l e d  
F i r s t - a i d  s u p p l i e s  r e f u r b i s h e d  

In  c o n t r a s t  t o  t h e  f i v e  remaining program c a t e g o r i e s ,  System 
R e s t o r a t i o n  d e a l s  w i t h  f a s t - r e s p o n s e  r e a c t i o n s  t o  t h e  occurrence  of 
an a c c i d e n t  o r  o t h e r  event  s o  t h a t  t ime is an impor tan t  f a c t o r .  In 
o r d e r  t o  p reven t  f u r t h e r  i n j u r y ,  i t  is neces sa ry  t h a t  t h e  approp- 
r i a t e  a c t i o n s  be performed a s  q u i c k l y  and e f f i c i e n t l y  a s  p o s s i b l e ,  

7 . 1  PROGRAM GOALS 
Because t h e  SyStem R e s t o r a t i o n  Program is  d i r e c t e d  toward t h e  

s o l u t i o n  of a  r e a d i l y  v i s i b l e  problem ( i . e . ,  t h e  a c c i d e n t ) ,  t h e  
g o a l s  can be s t a t e d  q u i t e  c o n c i s e l y .  The p r i n c i p a l  g o a l  of t h e  
emergency medica l  system is t h e  d e l i v e r y  of t h e  i n j u r e d  t o  a  f a c i l i t y  
t h a t  can p rov ide  d e f i n i t i v e  c a r e  i n  a  manner t h a t  maximizes a  f avo r -  
a b l e  p rognos i s  and minimizes m o r b i d i t y .  S i m i l a r l y ,  t h e  p r i n c i p a l  



TABLE VII .  HIGHWAY SAFETY STANDARDS AND RECOMMENDED 
ACTIVITIES FOR THE SYSTEM RESTORATION 

PROGRAM CATEGORY 

Standard  

Emergency Medical 
S e r v i c e s  

Recommended A c t i v i t y  

Each s t a t e  s h a l l  have a  program t o  i n s u r e  
t h a t  pe r sons  involved  i n  highway a c c i d e n t s  
r e c e i v e  prompt medica l  c a r e .  

There shou ld  be t r a i n i n g  and l i c e n s e  
r equ i r emen t s  f o r  ambulance o p e r a t o r s ,  
a t t e n d a n t s ,  d r i v e r s ,  and d i s p a t c h e r s .  

There  shou ld  be r equ i r emen t s  f o r  t h e  
o p e r a t i o n  and c o o r d i n a t i o n  of v e h i c l e s  
and s u p p l i e s .  

There  shou ld  be f i r s t  a i d  t r a i n i n g  
programs f o r  emergency s e r v i c e  pe r sonne l .  

There  shou ld  be c r i t e r i a  t o  govern t h e  
u s e  of two way communications.  

There  shou ld  be e s t a b l i s h e d  procedures  
f o r  summoning and d i s p a t c h i n g  a i d .  

There shou ld  be an up t o  d a t e ,  compre- 
hens ive  p l an  f o r  emergency medica l  
s e r v i c e s .  

Debr i s  Hazard Con t ro l  O p e r a t i o n a l  procedures  should  be e s t a b -  
and Cleanup l i s h e d  t o  enab le  r e s c u e  and s a l v a g e  

equipment t o  g e t  t o  t h e  s c e n e  of a c c i d e n t s  
q u i c k l y  and t o  o p e r a t e  e f f i c i e n t l y  on 
a r r i v a l ;  f o r  e x t r i c a t i n g  t r apped  pe r sons ;  
f o r  warning approaching  d r i v e r s  of t h e  
haza rds  p r e s e n t  on t h e  roadway; f o r  s a f e l y  
hand l ing  t h e  s p i l l a g e  of hazardous mate- 
r i a l s ;  and f o r  removing wreckage o r  s p i l l -  
age from t h e  highway. 

Adequate numbers of r e s c u e  and s a l v a g e  
pe r sonne l  must be t r a i n e d  and r e t r a i n e d  
i n  t h e  l a t e s t  a c c i d e n t  c l eanup  t e c h n i q u e s ,  

A communication system must be provided  
t o  c o o r d i n a t e  e f f o r t s  i n  d e t e c t i o n ,  
n o t i f i c a t i o n ,  d i s p a t c h ,  and t h e  r e sponse  
of a p p r o p r i a t e  s e r v i c e s .  
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goal  of t h e  d e b r i s  cleanup system is the  removal of wreckage and 
hazardous m a t e r i a l s  from the  highway system i n  a manner t h a t  mini- 
mizes the  l i k e l i h o o d  of another  acc ident  and maximizes the  t r a f f i c  
flow around the  acc ident  scene .  

A g r e a t  amount of work has been done i n  t r y i n g  t o  accomplish 
these  goa l s  i n  l a r g e  urban a r e a s  ( D e t r o i t ,  New York C i t y ,  Los Angeles, 
Miami, P i t t s b u r g h ,  Boston, and Ph i l ade lph ia )  and a t  the  s t a t e  l e v e l  
of government (Arizona, Miss i s s ipp i ,  and Nebraska). Although these  
programs have not r e s u l t e d  i n  a  complete explanat ion  of the  problems 
involved i n  r e s t o r a t i o n  systems a t  t h e  s t a t e  o r  urban government 
l e v e l ,  i t  is a conclusion of t h i s  s tudy t h a t  t h e  e f f o r t s  of f u t u r e  
demonstration programs can be most p r o f i t a b l y  used a t  t h e  county 
l e v e l .  For t h e  r u r a l  o r  semi-rura l  a r e a s  t h e r e  seems o f t e n  t o  be a 
g r e a t e r  need f o r  improvement and consequently a b e t t e r  chance f o r  
measurement of countermeasure e f f e c t i v e n e s s  

7 . 2  FEASIBLE COUNTERMEASURES 
From a review of the  l i t e r a t u r e  a s  well  a s  from pas t  e f f o r t s  

i n  r e s t o r a t i o n ,  four  a c t i v i t y  c a t e g o r i e s  appear important f o r  counter-  
measure deployment. These c a t e g o r i e s  a r e :  

(1) Detect ion and n o t i f i c a t i o n  procedures and equipment 
( 2 )  Tra in ing of personnel  
( 3 )  Use of new emergency equipment 
( 4 )  Planning and admin i s t r a t ion  changes. 

These c a t e g o r i e s  a r e  r e a d i l y  i d e n t i f i a b l e  w i t h  t h e  tusk  a reas  of 
Figure  8 .  

Detect ion and communication a rocesses  a r e  performed i n  most 
communities by p r i v a t e  c i t i z e n s  using the  one channel a v a i l a b l e  t o  
v i r t u a l l y  a l l  c i t i z e n s - - t h e  telephone.  Communications can be g r e a t l y  



improved by t h e  use of a  two-way r ad io  system s o  t h a t  po l i c e  and 
emergency veh ic les  can con tac t  one another .  A f u r t h e r  refinement can 
be added through t he  use of a  c e n t r a l  coordinat ion and dispatch cen- 
t e r  t h a t  can handle incoming telephone and r ad io  r eques t s ,  a l l o c a t e  
the  a v a i l a b l e  emergency equipment and personnel ,  and dispatch the  
chosen u n i t s .  In add i t ion  t o  se rv ing  a s  a  c e n t r a l  communications 
l i n k ,  t he  coordinat ion cen te r  a l s o  adds a  degree of o v e r a l l  planning 
t o  the  emergency system deployment scheme. Di rec t  (or  re layed)  com- 
munications between ambulance and hosp i t a l  is a l s o  a  f e a s i b l e  n o t i f i -  
c a t i on  technique f o r  a l e r t i n g  hosp i t a l  personnel  t o  an an t i c i pa t ed  
c r i s i s  s i t u a t i o n .  However, t h i s  r equ i r e s  wel l - t ra ined ambulance 
a t t endan t s  who can proper ly  diagnose t he  c r i t i c a l i t y  of an emergency 
condi t ion .  

The t r a i n i n g  of medical a t t endan t s ,  dispatchers ' ,  cleanup crews, 
veh i c l e  d r i v e r s ,  and the  general  pub l ic  is an important technique 
i n  upgrading personnel  i n  t he  proper handling of emergency s i t u a t i o n s .  
I t  is p a r t i c u l a r l y  important now because of the  g r e a t  v a r i e t y  of new 
and complicated equipment not f ami l i a r  t o  the  uninformed. A va r i e ty  
of t r a i n i n g  courses  e x i s t s  i n  the  f i r s t - a i d  f i e l d ,  and corresponding 
courses  can be s e t  up f o r  t r a i n i n g  i n  deb r i s  cleanup and the  handling 
of hazardous ma te r i a l s .  Refresher courses  a r e  a l s o  a  valuable  t r a i n i n g  
technique,  s i n c e  many p o t e n t i a l l y  s e r i ous  condi t ions  (such a s  chemical 
s p i l l a g e )  do hot occur very f r equen t l y ,  s o  t h a t  proper procedures may 
be fo rgo t ten  by the  time the  need t o  use them a r i s e s .  

The use of he l i cop t e r s  a s  emergency veh ic les  i n  a  r e s t o r a t i o n  
system has been examined i n  a  number of programs. Consequently, i t  
was concluded t h a t  they have been used i n  enough ways t o  determine 
t h e i r  worth, and t h a t  t h e i r  use i n  f u t u r e  programs could be minimized. 
New ambulance and emergency veh ic le  designs e x i s t ,  however, s o  t h a t  
these  veh i c l e s  could s e rve  a s  adequate countermeasures i n  t h e  new 
equipment a r e a .  

Proper management of the  r e s t o r a t i o n  system is e s s e n t i a l  t o  i ts  
e f f e c t i v e  usage. Consequently, some changes i n  t h e  overa l  con t ro l  of 
ope ra t i ona l  a c t i v i t i e s  w i l l  genera l ly  be wel l  worth t he  cos t  involved.  
Since a  county l e v e l  experimental approach is suggested,  a  county- 
wide agency should be respons ib le  f o r  the  management of system opera- 
t i o n ,  a l l o c a t i o n  of resources ,  and r e l a t i o n s h i p s  w i t h  t h e  r e s t  of 
the  s a f e t y  system. A v a r i e t y  of management a i d s  could be used t o  help 
t h i s  agency make t he  required dec i s ions  ( i . e . ,  computerized optimal 
a l l o c a t i o n  of emergency veh ic les  and analyzed r e p o r t s  from the  in for -  
mation system.) 

7 . 3  COUNTERMEASURE EVALUATION 
A s  discussed e a r l i e r ,  time is  an important parameter i n  t h e  

operat ion of r e s t o r a t i o n  systems. A s  a  r e s u l t ,  the  c r i t i c a l  times 
involved a r e  important in termediate  c r i t e r i a  f o r  t he  system opera t ion ,  
These c r i t i c a l  times def ine  the  onset  of var ious  events  t h a t  occur 
i n  response t o  an acc iden t .  In order  of occurrence they a r e :  

(1) Time of occurrence 
( 2 )  Detection time 
( 3 )  Reporting time 
( 4 )  Dispatch time 
(5) Ar r iva l  time 
(6)  Departure time 
(7)  Hospi ta l  a r r i v a l  time 
(8) Return-to-service time 



Detection delay is the  time required f o r  the  de tec t ion  and recogni- 
t i o n  of the  inc iden t  by an agent who may r epo r t  i t  t o  the  system; i t  
includes  t he  time necessary t o  reach the  decis ion t h a t  an emergency 
must be repor ted .  Reporting delay is the  time required t o  gain access 
t o  a  communication channel and t o  no t i f y  the  dispatch cen te r .  The 
sum of the  de tec t ion  and repor t ing  delays  may be r e f e r r ed  t o  as  a  
n o t i f i c a t i o n  delay.  

The dispatch delay and the  t rans i t - to-scene delay a r e  s e l f -  
explanatory.  Their sum w i l l  be c a l l ed  the  response delay and is re -  
l a t ed  t o  the  adminis t ra t ion and pol icy  of the  emergency vehic le  se r -  
v i ce .  The remaining delay times (time a t  scene,  t r a n s i t  t o  hosp i t a l  
delay,  delay a t  hosp i t a l )  a r e  not c l o se ly  dependent upon system con- 
f i g u r a t i o n ,  but a r e  usua l ly  uniquely determined by t'he' geographical 
d i s t r i b u t i o n  of emergency and medical f a c i l i t i e s .  

The other  f a c t o r  important t o  r e s t o r i ng  system operation is the  
q u a l i t y  of treatment and ca re  provided a t  the  scene of the  accident  
o r  i n  t r a n s i t .  For the  medical s e rv i ce s  a r ea ,  measures of morbidity 
o r  mor ta l i ty  may be poss ib le  i n  a s u f f i c i e n t l y  l a rge  experiment. I t  
is not expected t h a t  the  number of f a t a l i t i e s  w i l l  provide a  r e l i a b l e  
measure f o r  a  county-sized a r ea ,  but morbidity measures such a s  
number of days i n  t h e  hosp i t a l ,  degree of permanent impairment, or  
t o t a l  co s t  o f ' r ecoverv  mav be taken a s  measures of e f fec t iveness  i n  
a  suf.f i c i e n t l y  l a rge  j u r i s d i c t i o n .  

In the  debr i s  cleanup system, countermeasure e f fec t iveness  may 
be evaluated by measuring the  degree t o  which t r a f f i c  is a f fec ted  by 
the  wreckage a t  the  accident  s i t e  ( i . e . ,  t r a f f i c  c o n f l i c t s  a t  the  
accident  point  and upstream from i t ,  number of inc iden t s  caused by 
deb r i s ,  e t c . )  but t he  most app l icab le  method is expected t o  be a  
sub jec t ive  appra i sa l  of case  s t u d i e s .  



8 .  HIGHWAY REGULATION 

Highway r e g u l a t i o n  is concerned w i t h  s a f e t y  system a c t i v i t i e s  
r e l a t e d  t o  highway design ( i . e . ,  highway geometr ics) ,  t r a f f i c  c o n t r o l  
dev ices ,  and t h a t  por t ion  of t h e  p e d e s t r i a n  s a f e t y  problem t h a t  d e a l s  
w i t h  hardware ( c r o s s  walks, l i g h t s ,  e t c . ) .  To prevent  any p o s s i b l e  
d i v e r s i o n  of s a f e t y  program funds f o r  highway cons t ruc t ion  purposes,  
program e f f o r t s  i n  t h i s  ca tegory  have g e n e r a l l y  been l i m i t e d  t o  
surveys  and eva lua t ion  s t u d i e s ,  i n v e n t o r i e s  of e x i s t i n g  c o n d i t i o n s ,  
o r  opera t ion  of t r a i n i n g  programs. Never theless ,  i t  is  obvious t h a t  
t h e r e  w i l l  be a c t i v i t i e s  aimed a t  improving d e f e c t i v e  highway de- 
s i g n s ,  r e p l a c i n g  inadequate s i g n i n g ,  and p r o t e c t i n g  p e d e s t r i a n s .  
These programs should be included i n  t h e  eva lua t ion  m'ethodology t o  
d e f i n e  and r e f i n e  methods f o r  measuring countermeasure e f f e c t i v e n e s s .  

A t  t h e  same t ime,  s e v e r a l  a s p e c t s  of t h e  Highway Regulat ion Pro- 
gram category  a r e  s i g n i f i c a n t l y  d i f f e r e n t  from the  corresponding 
cond i t ion  found i n  t h e  o t h e r  f i v e  c a t e g o r i e s  d iscussed e a r l i e r  i n  
t h i s  r e p o r t .  F i r s t ,  t h e  requirements imposed by t h e  a p p l i c a b l e  s tand- 
a r d s  (Highway Const ruct ion ,  Design, and Maintenance; T r a f f i c  Control  
Devices;  and Pedes t r i an  Safe ty )  a r e  numerous and q u i t e  s p e c i f i c  i n  
t h e i r  c o n t e n t .  Second, the  eva lua t ion  of highway-related problems 
is  a l ready  a t  a  r e l a t i v e l y  advanced l e v e l  when compared t o  some of 
t h e  o t h e r  s t andard  a r e a s .  

Because s p e c i f i c  recommendations of the  Highway Safe ty  Program 
Standards a r e  s o  numerous, it is d i f f i c u l t  t o  propose any s o r t  of 
experimental  des ign t h a t  could encompass a  s i g n i f i c a n t  number of 
countermeasure groups i n  a  s i n g l e  program. For i n s t a n c e ,  t h e  Highway 
Design, Cons t ruc t ion ,  and Maintenance Standard proposes eleven re-  
quirements f o r  adoption by t h e  s t a t e s .  In a d d i t i o n ,  i t  is very l i k e l y  
t h a t  s i t e  requirements would prec lude  t h e  implementation of a  number 
of t h e s e  countermeasure groups a t  a  s i n g l e  geographic l o c a t i o n .  That 
i s ,  highway design problems a r e  loca ted  where highways a r e  l o c a t e d ,  
not j u s t  where people a r e  found, a s  is  t r u e  of d r i v e r  r e g u l a t i o n  
problems. 

A s tudy  of t h e  highway l i t e r a t u r e  a l s o  r e v e a l s  a  l a r g e  number 
of ongoing e f f o r t s  t o  e v a l u a t e  and upgrade t h e  cond i t ions  of our 
n a t i o n ' s  roads .  Some of these  e f f o r t s  a r e  marginal ly  u s e f u l ,  but  many 
o t h e r s  have con t r ibu ted  s i g n i f i c a n t l y  t o  t h e  s t a t e  of knowledge i n  
t h e  Highway Regulat ion F i e l d .  Over t h e  per iod  t h a t  highway construc-  
t i o n  has been an important  a c t i v i t y  i n  t h i s  country ,  a  number of 
channels  have developed f o r  t h e  c o l l e c t i o n ,  eva lua t ion ,  and dissemina- 
t i o n  of r e sea rch  and eva lua t ion  s t u d i e s .  For i n s t a n c e ,  t h e  Highway 
Research Board r e g u l a r l y  pub l i shes  and p r e s e n t s  c r i t i q u e s  of new 
s t u d i e s  . 

A s  a  r e s u l t  of t h e s e  c o n s i d e r a t i o n s ,  i t  is our opinion t h a t  a  
d i s t i n c t  SCOPE-type experiment is not j u s t i f i e d  i n  t h e  Highway Reg- 
u l a t i o n  ca tegory .  What is needed here  is an o r g a n i z a t i o n a l  e f f o r t  
t o  i n s u r e  an o v e r a l l  uni formi ty  of e f f o r t  i n  t h e  eva lua t ion  programs. 
The o r g a n i z a t i o n a l  plan should cons ider  t h e  fo l lowing t o p i c s :  

1. What is  t h e  c u r r e n t  s t a t e  of e f f o r t ?  
What has been done? 
What is  c u r r e n t l y  being done? 

2 .  How a r e  t h e  r e sea rch  e f f o r t s  deployed? 
Are a l l  a r e a s  of i n t e r e s t  under s tudy? 
Are some a r e a s  r ece iv ing  t o o  much a t t e n t i o n ?  



3 .  How a r e  t h e  e v a l u a t i o n  s t u d i e s  being conducted? 
I s  t h e  eva lua t ion  c r e d i b l e ?  
I s  t h e  eva lua t ion  p lan  of Sec t ion  2  fol lowed i n  
major a spec t s?  

In e s sence ,  we sugges t  t h a t  t h e  program planning c o n s i d e r a t i o n s  
p resen ted  i n  Sec t ion  2  be used a s  a  long-term guide t o  implement 
s a f e t y  programs i n  t h e  highway ca tegory .  Thus, new o r  proposed pro- 
grams would be examined t o  s e e  where they f i t  i n  t h e  program imple- 
mentat ion mat r ix  ( s e e ,  f o r  example, F igure  3 ) ,  and t o  determine t h e i r  
s u i t a b i l i t y  i n  terms of t h e  eva lua t ion  o u t l i n e s  presented  i n  Sect ion  
2  of t h i s  r e p o r t .  By fo l lowing a  master  p lan  of t h i s  s o r t ,  need less  
d u p l i c a t i o n  of e f f o r t  could be avoided,  b e t t e r  eva lua t ion  r e s u l t s  
could be obta ined i n  many c a s e s ,  and a  high degree of comparabi l i ty  
of r e s u l t s  would be a t t a i n e d .  

In o rde r  t o  demonstrate how a  program i n  t h e  Highway Regulat ion 
ca tegory  might be des igned,  however, a  highway s i g n i n g  experiment 
w i l l  be used f o r  purposes of d i scuss ion  i n  t h i s  s e c t i o n  and i n  t h e  
corresponding d e t a i l e d  program plan  presented  i n  Volume 3 of t h i s  
r e p o r t .  There is cons ide rab le  c u r r e n t  i n t e r e s t  i n  s ign ing- -pa r t i c -  
u l a r l y  on freeways and beltways--and a  s i g n i f i c a n t  amount of e f f o r t  
has been expended i n  developing measures of e f f e c t i v e n e s s  f o r  high- 
way m o d i f i c a t i o n s .  Consequently, t h i s  was f e l t  t o  be a  t imely  s u b j e c t ,  
and one t h a t  would provide  a  medium f o r  d i s p l a y i n g  our suggested pro- 
gram eva lua t ion  techniques .  

The remainder of t h i s  s e c t i o n  w i l l  p resen t  t h e  program design 
c o n s i d e r a t i o n s  f o r  a  s i g n i n g  experiment.  Bear i n  mind t h a t  t h i s  is  
a  sugges ted  des ign p ro to type  f o r  t h e  e n t i r e  Highway Regulat ion ca tegory .  

8 . 1  PROGRAM GOALS 
The fo l lowing exce rp t  of highway s i g n i n g  p r i n c i p l e s  is  taken 

from t h e  AASHO I n t e r s t a t e  Signing Manual: 
The design f o r  s i g n s  of t h e  I n t e r s t a t e  System must be 
approached on t h e  premise t h a t  t h e  s ign ing  is  p r i m a r i l y  
f o r  t h e  b e n e f i t  of d r i v e r s  who a r e  not  f a m i l i a r  w i t h  
t h e  r o u t e  o r  a r e a .  Signs must c o n t a i n  messages appro- 
p r i a t e  t o  t h e  needs of t h e s e  d r i v e r s .  The s i g n  legend 
must be c a r e f u l l y  s e l e c t e d  and designed f o r  easy reading 
and t h e  s i g n s  themselves must be prominently and e f f e c -  
t i v e l y  d i sp layed  a t  t h e  proper l o c a t i o n  s o  t h a t  d r i v e r s  
w i l l  tend t o  r e a c t  promptly, n a t u r a l l y ,  and s a f e l y  t o  t h e  
t r a f f i c  and design c o n d i t i o n s  encountered.  

Th i s  s t a t ement  expresses  a  r e a l i s t i c  a p p r a i s a l  of needs f o r  the  use 
of s i g n i n g  on i n t e r s t a t e  highway sys tems,  but  does not  i n d i c a t e  i n  
d e t a i l  how t h e  c r i t e r i a  f o r  s i g n  legends ,  placement, e t c .  is de r ived .  
In  p u r s u i t  of t h e  primary program g o a l ,  t h e r e f o r e ,  t h e  secondary goa l s  
r e l a t i v e  t o  s i g n  c r i t e r i a  a r e  impor tant .  Before i t  is p o s s i b l e  t o  
e r e c t  s i g n i n g  t h a t  is p o t e n t i a l l y  capable  of s i g n i f i c a n t l y  a f f e c t i n g  
t h e  t r a f f i c  s i t u a t i o n  a t  a  given highway s i t e ,  i t  is necessary  t o  
know t h e  r e l a t i o n s h i p  between t h e  parameters  of t h e  s i g n i n g  p r a c t i c e s  
used (placement,  c o l o r ,  s i z e ,  legend,  e t c . ) ,  and t h e  r e s u l t i n g  t r a f f i c  
p a t t e r n s  induced.  A s  d i scussed  i n  Sec t ion  2 ,  t h e  w h y  of t h e  a c t i o n  is 
h igh ly  important  i f  t h e  r e s u l t s  a r e  t o  be e x t r a p o l a t e d  t o  o t h e r  loca-  
t i o n s  and c o n d i t i o n s .  

T r a f f i c  c o n t r o l  eva lua t ion  s t u d i e s  have evoked cons ide rab le  
i n t e r e s t  i n  r e c e n t  yea r s  i n  t h e  use of new measures of e f f e c t i v e n e s s  
f o r  countermeasures.  Notable among t h e s e  a r e  t r a f f i c  c o n f l i c t s ,  
a c c e l e r a t i o n  n o i s e ,  and ga lvan ic  s k i n  response .  A Highway Regulat ion 
program could provide  va luab le  informat ion  t o  t h e  t r a f f i c  s a f e t y  



community by studying the relationship between these intermediate 
criteria and the ultimate criterion of accident reduction. 

8.2 FEASIBLE COUNTERMEASURES 
Within the confines of the program limitations given above, 

countermeasures for the Highway Regulation Program category are signs 
to direct motorists to their desired destination in unknown areas and 
often under tension-filled circumstances. The signs should be con- 
structed in accordance with the best modern engineering practice, and 
may include many parameters for evaluation, such as size, color, shape, 
placement, and type of legend. In particular, the use of diagrammatic 
signing has received much favorable attention lately. 

3 8  

8.3 COUNTERMEASURE EVALUATION 
Because the modification of highway signs involves a direct 

component change, this type of countermeasure is susceptible to 
rather direct measures of effectiveness i.e., accident reduction 
(Ref. 6) . Thus, for a sufficiently large sample size (see Section 
2.5) there is a good possibility that a direct relationship between 
countermeasure and accident reduction may be found. 

In recent years a number of intermediate measures of counter- 
measure effectiveness have been proposed and tested. In summary, these 
techniques are aimed at relating the accident potential of a given 
highway section to certain characteristics of the traffic using that 
section. Measuring these characteristics for a given section of high- 
way should make it possible to define its accident potential without 
waiting for the accident statistics to accumulate. The Traffic Con- 
flict technique attempts to provide the necessary relationship by 
determining the number of "conflicts" that occur in the traffic 
stream. Conflicts are usually defined as any potential accident situ- 
ation, and are identified by lane changes to avoid collision, use of 
brake lights, etc. The Acceleration Noise technique utilizes a turbu- 
lence-like measure of traffic flow to detect potentially unstable 
conditions that may occur at critical points in the traffic stream. 
Some other techniques such as the Galvanic Skin Response have been 
used at times, but have not received as much attention as the two 
techniques mentioned above. 

Although these methods have not been successful in determining 
the accident potential of a site in a quantative fashion, they have 
demonstrated their worth in providing an intermediate measure of 
countermeasure utility. In addition to an evaluation of the signing 
techniques used in a demonstration program, the use of these inter- 
mediate measures along with the conventional ultimate criteria could 
provide further refinement of their effectiveness. 



9 .  SELECTING COUNTERMEASURE PROGRAM EVALUATION SITES 

Any con tac t  w i t h  s t a t e  o r  l o c a l  government agencies quickly 
l e a d s  t o  the  impression t h a t  some a r e  capable of doing good program 
eva lua t ion  work, and some a r e  n o t .  This  c a p a b i l i t y  should be taken 
i n t o  cons ide ra t ion  when s i t e s  a r e  s e l e c t e d  f o r  e i t h e r  evaluat ing  
e x i s t i n g  countermeasure programs o r  implementing new programs t h a t  
r e q u i r e  eva lua t ion .  Any e f f o r t  expended i n  choosing s i t e s  c a r e f u l l y  
on t h e  b a s i s  of t h e i r  a b i l i t y  t o  perform adequately a s  program evalu- 
a t o r s  w i l l  y i e l d  good r e t u r n s  i n  t h e  form of r e l i a b l e  evaluat ion  
informat ion .  

Two types  of f a c t o r s  a r e  u s e f u l  i n  s e l e c t i n g  s i t e s  f o r  counter-  
measure eva lua t ion  programs. F i r s t  a r e  those  r e l a t e d , t o  m a t e r i a l  
c h a r a c t e r i s t i c s .  Such f a c t o r s  might be requirements f o r  s i t e s  ( e . g . ,  
c i t i e s )  wi th in  a  c e r t a i n  s i z e  range;  i n  a  c e r t a i n  p a r t  of the  country ;  
w i t h  a  c o l l e c t i o n  of c e r t a i n  d a t a  a l r eady  on hand; w i t h  a  c e r t a i n  
countermeasure program a l ready  implemented; o r  some s i m i l a r  s p e c i f i c a -  
t i o n  o r  s e t  of s p e c i f i c a t i o n s .  I d e n t i f i c a t i o n  and eva lua t ion  of such 
f a c t o r s  is s t r a igh t fo rward  and w i l l  not be d iscussed here .  

The second type of f a c t o r s  is  t h a t  r e l a t e d  t o  the  managerial 
o r  o r g a n i z a t i o n a l  c h a r a c t e r i s t i c s  of the  agencies chosen f o r  pro- 
gram opera t ion .  These have t o  do w i t h  t he  agencies '  o v e r a l l  a b i l i t y  
t o  do any program eva lua t ion  work of acceptable  q u a l i t y .  Fac to r s  
t h a t  might be important i n  t h i s  r e s p e c t ,  f o r  example, a r e  a  wi l l ing-  
ness t o  experiment, s u f f i c i e n t  l e v e l  of s k i l l  a t  eva lua t ion ,  o r  f r e e -  
dom from d i s r u p t i n g  changes i n  o t h e r  agencies .  In the  d iscuss ion be- 
low, f a c t o r s  of t h i s  na tu re  w i l l  be r e l a t e d  t o  c r i t e r i a  used i n  s i t e  
s e l e c t i o n ,  and sugges t ions  w i l l  be o f f e r e d  concerning t h e i r  use i n  
the  s i t e  s e l e c t i o n  process .  

9 . 1  THE SITE SELECTION PROCESS 
The manner by which s i t e s  a r e  s e l e c t e d  is important i n  de te r -  

mining what s e l e c t i o n  c r i t e r i a  a r e  f e a s i b l e  t o  use .  Two assumptions 
have been made about t h e  agencies i n  each of the  p o t e n t i a l  s i t e s :  
they have t h e  necessary m a t e r i a l  c h a r a c t e r i s t i c s  f o r  t h e  p a r t i c u l a r  
p r o j e c t  they might "host";  and they have submitted a  proposed evalu- 
a t i o n  program t o  t h e  group respons ib le  f o r  s i t e  s e l e c t i o n .  

The s e l e c t i o n  process  necessary t o  narrow the  p o t e n t i a l  s i t e s  
t o  j u s t  these  few should have s e v e r a l  s t a g e s ,  a s  i l l u s t r a t e d  i n  
F igure  9. F i r s t ,  t h e  NHTSA r e g i o n a l  admin i s t r a to r s  a r e  given the  
list of p r o j e c t s  t h a t  w i l l  even tua l ly  be placed i n  a  c i t y ,  county,  
s t a t e ,  o r  o t h e r  agency (each p r o j e c t  has a  l i s t  of m a t e r i a l  s p e c i f i c a -  
t i o n s  t h a t  must be s a t i s f i e d  by the  agency t ak ing  i t  on) and a r e  
asked t o  s e l e c t  agencies  i n  t h e i r  a rea  t h a t  meet these  requirements.  
Here use  should be made of t h e  network of governor ' s  r e p r e s e n t a t i v e s ,  
The r e s u l t  of combining these  lists from a l l  r e g i o n a l  a d m i n i s t r a t o r s ,  
w i t h  a d d i t i o n s  from t h e  Washington o f f i c e ,  is a  list of p o t e n t i a l  
s i t e s  f o r  each countermeasure p r o j e c t .  The next  s t e p  involves sending 
RFP's t o  these  agenc ies ,  spec i fy ing  t h e  c h a r a c t e r i s t i c s  of the  pro- 
posed countermeasure p r o j e c t ( s )  they might h o s t ,  t h e  commitments 
t h a t  would be requ i red  of them, the  l e v e l  of funding t h a t  would be 
a v a i l a b l e ,  t h e  r e p o r t i n g  necessary ,  e t c .  The Request f o r  Proposal 
(RFP) would r e q u i r e  information on the  f a c i l i t i e s  a v a i l a b l e ,  pas t  
exper iences  w i t h  p r o j e c t  eva lua t ion ,  t h e  s t a f f  t o  be assigned the  
eva lua t ion  t a s k ,  and o the r  important informat ion .  Se lec t ion  of the  
s i t e  f o r  each countermeasure p r o j e c t  would then be made on t h e  b a s i s  
of t h e s e  p roposa l s ,  t h e  information c o l l e c t e d  a t  a  b r i e f  s i t e  v i s i t ,  
and t h e  opinions  of t h e  s t a t e  and reg iona l  NHTSA personnel .  The group 
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ass igned t h e  job  of making t h e  f i n a l  s e l e c t i o n s  w i l l  have t o  decide  
what informat ion  is most u s e f u l  and r e l i a b l e  i n  s e l e c t i n g  p laces  
l i k e l y  t o  genera te  h igh-qual i ty  eva lua t ion  in fo rmat ion .  

9 . 2  USE OF THE SELECTION CRITERIA 
The c r i t e r i a  a r e  presented  i n  Table VIII  a s  a  g u i d e l i n e  f o r  t h e  

group ass igned  t h e  t a s k  of making t h e  f i n a l  s i t e  s e l e c t i o n s ,  and a r e  
keyed t o  a  c h e c k l i s t  of i n d i c a t o r s  known t o  be important  i n  determin- 
ing  whether an agency is a b l e  t o  p a r t i c i p a t e  c o n s t r u c t i v e l y  i n  an 
eva lua t ion  e f f o r t . *  The term " c h e c k l i s t "  is used because no s t r o n g  
p r i o r i t i e s  could be e s t a b l i s h e d  among t h e  va r ious  i n d i c a t o r s ,  and 
because they con ta in  some over lap  and d u p l i c a t i o n .  Some of t h e s e  in-  
d i c a t o r s  w i l l  be more important  than o t h e r s  depending on t h e  p a r t i c -  
u l a r  p r o j e c t  o r  type  of agency under c o n s i d e r a t i o n .  The g u i d e l i n e s  
i n  Table VIII  a r e  organized i n t o  t h r e e  category-columns: (1) t h e  
major c r i t e r i a  one should  i n v e s t i g a t e  t h a t  r e l a t e  t o  each of t h e  
c r i t e r i a ,  (2)  t h e  " i n d i c a t o r s t f  of t h e  c r i t e r i a ,  and (3)  t h e  p o s s i b l e  
sources  of t h e  informat ion  about each i n d i c a t o r .  

The c r i t e r i a  ( t h e r e  a r e  four  of them) a r e  major agency charac te r -  
i s t i c s  one should look f o r  dur ing  t h e  s e l e c t i o n  p rocess .  

The i n d i c a t o r s  a r e  c lues- - the  a c t u a l  c h a r a c t e r i s t i c s  of t h e  
agency--useful i n  f i n d i n g  o u t  something about t h e  c r i t e r i a .  For 
example, t o  e s t i m a t e  whether o r  not  an agency is l i k e l y  t o  be com- 
- - - - -- -- 

*The c h e c k l i s t  was genera ted  by in te rv iewing  19 i n d i v i d u a l s  having 
exper ience  i n  program eva lua t ion  (approximately ha l f  i n  t h e  highway 
s a f e t y  a r e a )  p l u s  a  review of w r i t t e n  m a t e r i a l  r e l e v a n t  t o  t h e  
eva lua t ion  p rocess .  



TABLE VI I I. CRITERIA CHECKLIST FOR PROJECT SITE SELECTION 

Criteria 

Tolerance to experimenta- 
tion (is the agency able to 
tolerate the uncertainty and 
negative feedback implicit in 
experimentation?) 

Interest in, and commitment 
to, good evaluation (does the 
agency want the evaluation 
information that will be 
produced, and will it commit 
itself to getting it?) 

Indicators 

Past history of innovation and/or 
change 

Cooperation with educational 
institutions in the community 
(do they make useof what is 
there? 

Staff with evaluation experience 
Expressed willingness and 

enthusiasm 
Evidence of younger staff (are 

they all old?) 
Extent of staff travel and attend- 

ance at conventions (do they 
get around?) 

Diversity of community (are staff 
members used to handling 
different people, community 
organizations?) 

Moderate or high status for 
evaluation work (does everyone 
look down on program evalua- 
t ion?) 

Positive proposals for the use of 
evaluation information (are 
they going to just shelve it 
when they are done?) 

Cooperation with other agencies 
and/or the community (do they 
work in isolation?) 

Adequate staffing (is the staff 
big enough? Does it have the 
proper support?) 

Specific performance objectives 
(are they clear about what 
they are going to do?) 

Sources 

Proposal, reputation 

Reputation 

Resumes 
Proposal, visit 

Resumes, visit 

Reputation, visit 

Reputation, visit 

Budget, 403 history, reputation 

Proposal 

Proposal, -reputation 

Proposal, budget 

Proposal 





C r i t e r i a  

A b i l i t y  . . . (  c o n t . )  

I n d i c a t o r s  S o u r c e s  

V i s i b l e  l e a d e r s h i p  i n  t h e  a g e n c y  R e p u t a t i o n ,  v i s i t  
( c a n  t h e y  d i r e c t  t h e i r  e f f o r t ? )  

S t a b i l i t y  o f  e n v i r o n m e n t  S u f f i c i e n t  c o n t r o l  o v e r  t h e  impor- P r o p o s a l ,  r e p u t a t i o n  
( i s  t h e  agency  a n  e n v i r o n -  t a n t  program f a c t o r s  ( a r e  t h e y  
ment c o n d u c i v e  t o  e x p e r i -  a b l e  t o  m a i n t a i n  a  s t a b l e  
m e n t a t i o n  a n d / o r  e v a l u a t i o n ? )  program? ) 

Freedom from i n t e r -  or i n t r a -  R e p u t a t i o n  
a g e n c y  c o n f l i c t  or c o r r u p t i o n  
( a r e  t h e y  g o i n g  t o  have  t o  
f i g h t  anybody o f f  i n  o r d e r  t o  
d o  t h e i r  job? )  

S p e c i f i c  o b j e c t i v e s  for  a g e n c y  
p e r f o r m a n c e  (do t h e y  t h i n k  i n  
t e r m s  o f  o b j e c t i v e s ,  and  d o  
t h e y  t h i n k  s t a b i l i t y  is impor- 
t a n t ? )  

P r o p o s a l ,  v i s i t ,  r e p u t a t i o n  



mit ted  t o  doing good eva lua t ion  work, one might look a t  such t h i n g s  
a s  what they propose t o  do w i t h  t h e  information a f t e r  i t  is ob ta ined ,  
how much t ime o r  money w i l l  be spen t  doing eva lua t ion ,  how success-  
f u l  t h e i r  p a s t  p r o j e c t s  have been, e t c .  

The sources  of information a r e  the  p laces  one might look t o  
l e a r n  something about each i n d i c a t o r .  There may be o t h e r  o r  b e t t e r  
sources ,  but  those  l i s t e d  below a r e  suggested a s  a  s e t  of the  most 
l i k e l y  sources :  

(1) The proposal ,  
( 2 )  S t a f f  resumes. 
(3)  P r o j e c t  and agency budgets .  
(4 )  402 and 403 p r o j e c t  budgets .  
(5)  Documentation of previous p r o j e c t s .  
( 6 )  Reputat ion i n  o t h e r  o rgan iza t ions  (such a s  among s t a t e  

o r  r e g i o n a l  r e p r e s e n t a t i v e s ,  p r o f e s s i o n a l  o r g a n i z a t i o n s ,  
o t h e r  agencies  i n  t h e  a r e a ,  o r  whoever e l s e  might know 
something about them). 

( 7 )  Observations from a  s i t e  v i s i t .  
I f  a  group respons ib le  f o r  the  f i n a l  s e l e c t i o n  is  a b l e  t o  iden- 

t i f y  more o r  b e t t e r  sources  of informat ion ,  t h e s e  sources  should be 
e x p l o i t e d .  

9 . 3  THE MOST IMPORTANT INDICATORS 
Cer ta in  c h a r a c t e r i s t i c s  can be placed i n  a  h i g h - p r i o r i t y  l is t  

on t h e  b a s i s  of how o f t e n  they a r e  cons idered  important by evalu- 
a t o r s .  Although o t h e r s  might be more important i n  p a r t i c u l a r  c i r -  
cumstances, t h e s e  probably t e l l  q u i t e  a  l o t  about an agency i n  an 
average s i t u a t i o n :  

(1)  A h i s t o r y  of innovation and change 
(2 )  S t a f f  w i t h  backgrounds involving program eva lua t ion  
(3)  E f f e c t i v e  coopera t ion  w i t h  l o c a l  education i n s t i t u t i o n s  
( 4 )  A s p e c i f i c  proposal  f o r  use of t h e  da ta  from an 

eva lua t ion  p r o j e c t  
(5)  An adequate use of e x i s t i n g  records  and d a t a .  

(These a r e  a l l  contained a s  i n d i c a t o r s  i n  Table VIII  above.)  
Careful  cons ide ra t ion  of c r i t e r i a  such a s  t h e s e  (and t h e  o t h e r s  

i n  Table VIII  w i l l  l ead  t o  b e t t e r  eva lua t ion  information i n  the  end. 
Agencies which s c o r e  high on t h i s  l i s t  of i n d i c a t o r s  w i l l  most l i k e l y  
t o l e r a t e  program e v a l u a t i o n ,  show commitment t o  c a r r y i n g  i t  through,  
have the  s k i l l s  t o  do i t  r i g h t ,  and be i n  a  p o s i t i o n  t o  do t h e  bes t  
job  p o s s i b l e  . 



Appendix A 
COMPUTER FILE OF 402 PROJECTS 

The Nat ional  Highway T r a f f i c  Sa fe ty  Adminis t ra t ion  has funded 
over f o u r  thousand S t a t e  and Community Highway Safe ty  (Section 402) 
P r o j e c t s  t o  encourage adoption of t h e  Highway Safe ty  Program Stand- 
a r d s .  These p r o j e c t s  o r i g i n a t e  a t  s t a t e  and l o c a l  l e v e l s ,  and con- 
sequen t ly  tend t o  r e f l e c t  indigenous i n t e r e s t s  and c a p a b i l i t i e s  
i n  t h e  countermeasures a r e a .  They a l s o  provide  u s e f u l  information 
about c u r r e n t  programs and i n d i c a t e  p o t e n t i a l  s i t e s  f o r  new demon- 
s t r a t i o n  programs. One t a s k  of t h e  p resen t  c o n t r a c t  r e q u i r e s  t h e  
development of a  computer-based f i l e  of t h e s e  p r o j e c t s * i n  order  t o  
f a c i l i t a t e  ana lyses  of c u r r e n t  a c t i v i t i e s .  

Information about e x i s t i n g  402 p r o j e c t s  was provided by t h e  
NHTSA i n  t h e  form of voluminous computer p r i n t o u t s ;  one conta ined 
f i n a n c i a l  d a t a  whi le  another  gave a  one- l ine  d e s c r i p t i o n  of each 
p r o j e c t .  The a p p l i c a b l e  s t a t e ,  s t andard  a r e a ,  and f i s c a l  year f o r  
each p r o j e c t  were a l s o  i d e n t i f i e d .  The one- l ine  d e s c r i p t i o n s  were 
coded according t o  seven parameters  chosen t o  a i d  i n  a  sea rch  of 
p r o j e c t s  having p a r t i c u l a r  c h a r a c t e r i s t i c s  germane t o  countermeasure 
demonst ra t ions .  This  informat ion  was keypunched and e s t a b l i s h e d  a s  
a  s t andard  s t a t i s t i c a l  Research System tape  f i l e .  In t h i s  form in-  
formation about NHTSA 402 p r o j e c t s  is r e a d i l y  a v a i l a b l e  f o r  a n a l y s i s  
through s t andard  data-process ing programs, 

Table IX is  t h e  Dic t ionary  f o r  t h e  completed f i l e ,  and i d e n t i -  
f i e s  twenty-nine v a r i a b l e s  used t o  d e s c r i b e  each p r o j e c t .  Much of 
t h i s  d a t a  is redundant ,  but  has been incorpora ted  i n  d i f f e r e n t  forms 
t o  a i d  i n  running a n a l y s i s  programs and t o  s i m p l i f y  t h e  i n t e r p r e t a -  
t i o n  of r e s u l t s .  There a r e  e s s e n t i a l l y  t h r e e  c l a s s e s  of d a t a :  1 )  
i d e n t i f i c a t i o n  ( v a r i a b l e s  $1 through #15) ;  2) f i n a n c i a l  ( v a r i a b l e s  
#16 through #21) ;  and 3)  d e s c r i p t i v e  ( v a r i a b l e s  #22 through #29) .  

The i d e n t i f y i n g  informat ion  c o n s i s t s  of l o c a t i o n  by s t a t e ,  
s t a n d a r d  a r e a ,  f i s c a l  yea r ,  and NHTSA p r o j e c t  number. T o t a l  p r o j e c t  
c o s t ,  f e d e r a l  funds a u t h o r i z e d ,  and f e d e r a l  funds spen t  c o n s t i t u t e  
t h e  t h r e e  p i e c e s  of f i n a n c i a l  d a t a .  The seven d e s c r i p t i v e  parameters  
a r e :  (1) novelness--departure from e x i s t i n g  c o n d i t i o n s ;  (2) degree 
of implementat ion--posi t ion along t h e  r e s e a r c h / o p e r a t i o n a l  dimension; 
(3)  hardware c o n t e n t ;  ( 4 )  type  of implementing o r g a n i z a t i o n ;  (5) use r  
g roup(s )  toward which t h e  p r o j e c t  is o r i e n t e d ;  (6)  t r a i n i n g  a s p e c t s  
involved;  and (7)  geographica l  coverage of t h e  p r o j e c t .  The s p e c i f i c  
c a t e g o r i e s  and code va lues  used a r e  l i s t e d  i n  t h e  Code Book given 
i n  Appendix B .  Coding of t h e  d e s c r i p t i v e  parameters  was based upon 
t h e  one- l ine  d e s c r i p t i o n  of each p r o j e c t  included i n  an abbrevia ted  
form a s  v a r i a b l e  #29. The e f f e c t i v e  d a t e  of t h i s  d a t a  ( a s  i n d i c a t e d  
on t h e  NHTSA p r i n t o u t s )  is J u l y  30, 1970. Updating o r  a d d i t i o n s  t o  
t h i s  f i l e  can be accomplished q u i t e  e a s i l y .  

The f i l e  p r e s e n t l y  c o n t a i n s  4254 c a s e s .  However, 414 cases  (9.7%) 
p e r t a i n  t o  e x i s t i n g  p r o j e c t s  submitted a s  a  " s o f t  match" f o r  f e d e r a l  
funds i n  o t h e r  a r e a s .  Since t h e s e  p r o j e c t s  tend not  t o  r e f l e c t  new 
a c t i v i t i e s  o r  embrace f e d e r a l  commitments, they have been g e n e r a l l y  
omit ted  from a n a l y s i s .  Also, t h e  p r i n t o u t s  r ece ived  a r e  c u r r e n t  t o  
d i f f e r e n t  d a t e s  s o  t h e r e  a r e  45 c a s e s  f o r  which f i n a n c i a l  da ta  a r e  
miss ing .  

Analyses of t h e s e  da ta  tend t o  be of two kinds :  e i t h e r  a  d i s -  
p lay  of some v a r i a b l e  o r  s e t  of v a r i a b l e s  a c r o s s  a l l  of t h e  d a t a ,  
o r  an examination of a  s e l e c t e d  subse t  of t h e  da ta  based upon a  
s p e c i f i c  s e t  of c r i t e r i a .  For example, ques t ions  about the  l e v e l  of 
funding f o r  d i f f e r e n t  s t andards  i n  t h e  s e v e r a l  s t a t e s  a r e  t y p i c a l  



TABLE IX. DICTIONARY--402 (STATE & 
COMMUNITY HIGHWAY SAFETY) PROJECTS FILE 

Code Missing 
Values Data Code Var iable  Number Explanation 

Combination of V3, 
4 ,11 ,  & 14 

Mo-da-yr of source 
p r i n t o u t  

See code book 
See code book 
For* running anal- 

y s i s  programs 
For running anal-  

y s i s  programs 
For running anal -  

y s i s  programs 
For running anal-  

ys is programs 
For running anal -  

y s i s  programs 
For running anal-  

y s i s  programs 
Year g r a n t  was 

made 
For d a t a  l i s t i n g s  
For d a t a  l i s t i n g s  
Assigned by NHSB 
' 9 '  de f ines  i n  l i e u  

of matching 
funds p r o j  

1st 3  d i g i t s  V19 

1. case  ID number (9 d i g i t s )  --- 
2 ,  d a t e  of d a t a  (6 d i g i t s )  --- 
3 .  s t a t e  
4 ,  s t andard  
5 .  s t a t e - 1 s t  d i g i t  

6 .  s ta te-2nd d i g i t  

7, s tandard-1s t  d i g i t  

8 .  standard-2nd d i g i t  

9 .  f i s c a l  yr-1st  d i g i t  

10. f i s c a l  yr-2nd d i g i t  

11. f i s c a l  year 

4  alpha char blank 
4 a lpha  char blank 

001-909 - - - 
0-9 - - - 

12. s t a t e  abbrev 
13.  s t andard  abbrev 
14.  NHSB p r o j  # 
15 .  type of p r o j  

t o t  p r o j  c o s t  
( i n  $ x  10-5) 
f ed  fund au th  
( i n  $ x 10-5) 
f ed  fund spen t  
( i n  $ x 10-5) 
t o t a l  p r o j  c o s t  
( i n  $ x  10-3) 
f ed  fun au th  
( i n  $ x 10-3) 
f ed  fund s p  n t  5 ( i n  $ x  10- ) 
novelness 
degree implementation 
hardware con ten t  
implementing organiz  
use r  group(s)  
t r a i n i n g  a s p e c t s  
geographica l  coverage 
p r o j  d e s c r i p t i o n  

1st 3  d i g i t s  V20 

1st 3  d i g i t s  V21 

I n d i c a t e s  l e v e l  of 
e f f o r t  

Usually of V19 

Spent a s  of d a t e  
i n  V2 

See code book 
See code book 
See code book 
See code book 
See code book 
See code book 
See code book 
Annotated from 

NHSB l i s t i n g  

0-6 9 
0-6 9  

00- 14 99 
00-12 99 
00- 18 99 

0-5 9  
0-8 9  

59 alpha char blank 



of t h e  f i r s t  type of a n a l y s i s .  An example of t h e  second type might 
be t o  ask f o r  a  list of a l l  novel p r o j e c t s  i n  Driver  Education a t  
a  l o c a l  l e v e l  not  involving t h e  purchase of equipment. The remainder 
of t h i s  appendix w i l l  d e s c r i b e  some c h a r a c t e r i s t i c s  of these  da ta  
der ived from var ious  analyses  of the  f i r s t  type .  

The f i r s t  a n a l y s i s  t a s k  was t o  i d e n t i f y  a r e a s  of g r e a t e s t  ac- 
t i v i t y  (both s t andard  a r e a s  and s t a t e s ) .  For t h i s ,  u n i v a r i a t e  and 
b i v a r i a t e  frequency d i s t r i b u t i o n s  of p r o j e c t s  i n  t h e  var ious  stand- 
a r d s  and s t a t e s  were cons t ruc ted .  In summary, t h i s  a n a l y s i s  showed 
t h a t  31.4% (1,336) of t h e  p r o j e c t s  a r e  i n  t h e  a rea  of Po l i ce  T r a f f i c  
Se rv ices  (Standard #15) ,  and t h a t  I l l i n o i s  and Massachusetts each 
had nea r ly  10% of t h e  t o t a l  number of p r o j e c t s  (421 and 396, r e -  
s p e c t i v e l y ) .  There a r e  no p r o j e c t s  i n  the  a r e a  of Motorcycle Safe ty  
(Standard # 3 ) ,  and t h e  D i s t r i c t  of Columbia had t h e  fewest number 
of projects--14.  

Although of i n t e r e s t ,  counts  of t h e  number of p r o j e c t s  a r e  a  
r a t h e r  crude  i n d i c a t o r  of a c t i v i t y ;  an a n a l y s i s  of funding prob- 
ab ly  g i v e s  a  more accura te  i n d i c a t i o n  of the  l e v e l  of e f f o r t  i n -  
volved.  Both t o t a l  p r o j e c t  c o s t  and f e d e r a l  funds author ized  have 
been examined. Although t h e  "402" p r o j e c t s  a r e  o s t e n s i b l y  matching 
fund g r a n t s ,  a  " s o f t  matcht' has been used i n  many c a s e s ,  and a  some-, 
what d i f f e r e n t  p i c t u r e  emerges on a  projec t -by-projec t  b a s i s ,  de- 
pending upon which of t h e s e  f i g u r e s  is  used.  For cons is tency t h e  
" f e d e r a l  funds author ized"  f i g u r e  has g e n e r a l l y  been used. I t  is  f e l t  
t h a t  t h i s  f i g u r e  w i l l  tend t o  r e f l e c t  more c l e a r l y  t h e  a l l o c a t i o n  
choice  of new monies from the  f i x e d  t o t a l  a u t h o r i z a t i o n  f o r  each s t a t e .  
I n  g e n e r a l ,  t o t a l  p r o j e c t  c o s t s  a r e  twice t h e  value of f e d e r a l  funds 
au thor ized .  Presumably, a  comparison of f e d e r a l  funds author ized  and 
f e d e r a l  funds spen t  would i n d i c a t e  the  degree of complet ion;  however, 
i t  appears t h a t  p r o j e c t s  a r e  sometimes terminated without spending 
t h e  t o t a l  a u t h o r i z a t i o n .  

Based upon f e d e r a l  funds au thor ized ,  t h e  l a r g e s t  expendi tures  
a r e  i n  t h e  a r e a  of T r a f f i c  Records (Standard # lo )  w i t h  21% (roughly 
$37,100,000) of t h e  "402" f e d e r a l  funding t o  d a t e .  Driver  Education 
(Standard #4) and P o l i c e  T r a f f i c  Se rv ices  (Standard #15) a r e  a  c l o s e  
second and t h i r d  w i t h  19.8% and 17.9%, r e s p e c t i v e l y .  Although i n  
terms of t h e  number of p r o j e c t s  they a r e  ranked 5 ,  2 ,  and 1, these  
t h r e e  s t andards  account f o r  58.7% of a l l  f e d e r a l  funds author ized  
and 52.1% of a l l  p r o j e c t s  t o  d a t e .  New York, C a l i f o r n i a ,  Ohio, Texas, 
and Pennsylvania,  i n  t h a t  o r d e r ,  a r e  t h e  f i v e  s t a t e s  w i t h  t h e  l a r g e s t  
va lues  of f e d e r a l  funds au thor ized .  Funding l i m i t a t i o n s  have been 
e s t a b l i s h e d  by Congress p r i m a r i l y  on t h e  b a s i s  of popula t ion  s o  t h a t  
one would expect  t h e  funding f i g u r e s  der ived from t h e  "4021t f i l e  t o  
be e s s e n t i a l l y  a  r e f l e c t i o n  of t h e  s i z e  of each s t a t e .  However, the  
"402" der ived funding f i g u r e s ,  and even t h e i r  rank o rde r ing ,  a r e  
only i n  rough agreement w i t h  s t a t u t o r y  l i m i t a t i o n s .  

The next  a n a l y s i s  t o p i c  was an i n v e s t i g a t i o n  of the  d i s t r i b u -  
t i o n  of funding f o r  d i f f e r e n t  s t andards  wi th in  each s t a t e ,  and the  
r e l a t i v e  involvement of t h e  s t a t e s  i n  each of t h e  s t andard  a r e a s .  
The r e s u l t s  of t h e s e  analyses  a r e  presented  a s  t h e  maps and bar 
graphs c o l l e c t e d  i n  Appendix C .  

Both t h e  maps and bar  graphs of Appendix C provide a  quick v i s u a l  
summary of t h e  r e l a t i v e  a c t i v i t y  of d i f f e r e n t  a r e a s ,  and have proved 
very h e l p f u l  i n  i d e n t i f y i n g  d i r e c t i o n s  f o r  f u r t h e r  a n a l y s i s .  Tabular 
l i s t i n g s  of t h e  number of p r o j e c t s  and f e d e r a l  funds author ized  by 
s t andard  a rea  and by s t a t e  have a l s o  been prepared a s  a  bas ic  r e f e r -  
ence f o r  these  a n a l y s e s .  



Appendix B 
CODE BOOK--SEC. 402 PROJECTS 

VARIABLES #3 (STATE 1TO.) AND #12 (STATE ABBREV.) 

S t a t e  - 
Alabama 
Arizona 
Arkansas 
C a l i f o r n i a  
Colorado 
Connecticut  
Delaware 
F l o r i d a  
Georgia 
Idaho 
I l l i n o i s  
Indiana  
Iowa 

Kansas 
Kentucky 
Louisiana 
Maine' 
Maryland 
Massachusetts 
Michigan 
Minnesota 
M i s s i s s i p p i  
lllissour i 
Montana 
Nebraska 
Nevada 

Abbrev. 

ALA 
ARIZ 
ARK 
CAL 
COLO 
CONN 
DEL 
FLA 
G A 
IDA 
ILL 
I ND 
IOWA 

KAN 
KEN 
LA 
ME 
MD 
MASS 
MICH 
MINN 
MISS 
MOU 
MONT 
NEB 
N EV 

Code 

01  
0 2 
03 
04 
0 5 
0 6 
07 
08 
09 
10 
11 
12 
13 

S t a t e  - 
New Hampshire 
New J e r s e y  
New Mexico 
New York 
North Carol ina  
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode I s l a n d  
South Carol ina  
South Dakota 

Tennessee 
Texas 
Utah 
Vermont 
Vi rg in ia  
Washington 
West Vi rg in ia  
Wisconsin 
Wyoming 
Alaska 
Hawaii 
D i s t r i c t  of Col . 
Puer to  Rico 

Abbrey . 
NH 
N J  
NM 
P!Y 
NC 
ND 

3 OHIO 
OKLA 
ORE 
PEFN 
RI 
S C 
SD 

TENN 
T EX 
UTAH 
VER 
VIR 
WASH 
wv 
WISC 
WYO 
ALSK 
HAW I 
DC 
PR 

VARIABLE #4 (STANDARD #) AND #13 (STANDARD ABBREVIATIOF) 

Standard Abbrev . Code - 
Planning and Adminis t ra t ion  P & A  00 
P e r i o d i c  Motor Vehicle Inspect ion  PMV I 0 1 
Motor Vehicle R e g i s t r a t i o n  MVR 02 
Rlotorcycle Sa fe ty  M/ C 0 3 
Driver  Education DE 04 

Driver  Licens ing DL 0 5 
Codes and Laws C & L  0 6 
T r a f f i c  Courts  TC 07 
Alcohol i n  Re la t ion  t o  Highway Safe ty  ALC 0 8 
I d e n t i f i c a t i o n  and S u r v e i l l a n c e  of 

Accident Locat ions  IDAL 0 9 

T r a f f i c  Records TR 10 
Emergency Medical Se rv ice  EMS 11 
Highway Design, Const ruct ion  and 

hlaintenance IlDCM 12 
T r a f f i c  Contro l  Devices TCD 13 
P e d e s t r i a n  S a f e t y  P S 14 
P o l i c e  T r a f f i c  Se rv ices  PT S 15 
Debris  Hazard Contro l  and Cleanup DHC 16 

Code 
27 
2 8 
29 
30 
3 1 
3 2 
33 
3 4 
3 5 
36 
37 
3 8 
3 9 



VARIABLE #22--NOVELNESS--DEPARTURE FROM EXISTING 
CONDITIONQ Code - 

Degree of novelness undefined o r  of no meaning 0  
Cont inuat ion  of p resen t  functions--no change i n  technique 

o r  procedure involved ( a l s o  matching o r  s t a t e  funds ,  
e t c . )  1 

S p e c i f i c a l l y  a  con t inua t ion  of a  previous  402 p r o j e c t  
( s p e c i a l  case  of code #1) 2 

Expansion o r  improvement i n  c a p a b i l i t y  of an e x i s t i n g  
p r o j e c t  o r  program--function enhanced but  o ther-  
wise unchanged 3 

Revision o r  modif ica t ion  of an e x i s t i n g  p r o j e c t  o r  
program--function s i g n i f i c a n t l y  changed 4 

Conversion from manual t o  automated opera t ion  s p e c i f -  
i c a l l y  s p e c i f i e d  ( s p e c i a l  case  of codes #3 o r  4) 5 

Study, develop, o r  implement a  new program, procedure,  
o r  system--provide a  c a p a b i l i t y  not  previous ly  
p resen t  6 

VARIABLE #23--DEGREE OF IMPLEMENTATION Code 

Degree of implementation undefined o r  of no meaning 0  
Level of implementation unaf fec ted  by p r o j e c t  o r  r o u t i n e  

o r  normal opera t ion  s t a t e d  o r  implied 1 
P r o j e c t  culminates  i n  f e a s i b i l i t y  s tudy o r  before-the-  

f a c t  system a n a l y s i s  2 
Provides f o r  survey,  inventory ,  o r  d a t a  c o l l e c t i o n  3 
Culminates i n  recommendations, p l a n ,  o r  proposed 

opera t ing  c r i t e r i a  o r  procedures 4 
I n s t i t u t e s  a  p ro to type ,  t r a i l ,  experimental  o r  develop- 

mental ope ra t ion  5 
Provides f o r  eva lua t ion  o r  a f t e r - t h e - f a c t  analyses  6 

VARIABLE #24--HARDWARE CONTENT Code 

Hardware con ten t  undefined o r  of no meaning 0  0  
Hardware cons ide ra t ions  s p e c i f i c a l l y  not  involved 01 
Hardware involved but  not  s p e c i f i e d  0  2 
Procurement o f :  

d i v e r s e  equipment necessary f o r  implementation 
of p r o j e c t  s p e c i f i e d  0  3 

s u r f a c e  t r a n s p o r t  v e h i c l e ( s )  s p e c i f i e d  
( c a r ,  ambulance, t r u c k ,  m o t o r c y c l e , . . )  0  4 

other- than-road t r a n s p o r t  v e h i c l e ( s )  s p e c i f i e d  
( h e l i c o p t e r ,  . . . I  0  5 

communications equipment 0  6 
measuring o r  monitoring equipment used a s  an 

enforcement a i d  (speed-measuring equipment, 
b r e a t h a l y z e r ,  . . . .  ) 0 7 

combinations of equipments used a s  enforcement 
a i d  (combinations of speed measuring, v e h i c l e ,  
communications equipment, . . . . )  0  8 

(cont inues)  



(Variable #24, contd.)  
Procurement o f :  

su rve i l l ance  or monitoring equipment o ther  
than enforcement a i d s  ( t r a f f i c  counters ,  TV 
s u r v e i l l a n c e , . . , )  0 9 

measuring o r  t e s t i n g  equipment used f o r  mechanizing 
operat ions  (v i sua l  a cu i t y ,  scor ing of t e s t ,  . . . .  ) 10 

educational  o r  t r a i n ing  a i d s  
(s imulator ,  audio-visual ,  . . . . )  11 

o p t i c a l  data  recording o r  r e t r i e v a l  equipment 
(microfilm, photographic cameras, p ro jec to rs ,  . . . )  12 

medical a i d  equipment , r 13 
e l ec t ron i c  data  processing equipment 

(key punch, terminal ,  computer, o p t i c a l  
character  recogni t ion,  . . . . )  14 

(Procurement includes purchase, l e a se ,  o r  obta ining the  use o f ,  i n  
some way) 

VARIABLE #25--IMPLEMENTING ORGANIZATION(S) Code 

Implementing organizat ion undefined o r  of no meaning 00 
Diffuse ,  complex, o r  mul t ip ly  involved 

o rgan iza t iona l  arrangements 0 1 
Motor vehic le  r e g i s t r a t i o n  agencies 0 2 
Driver l i cens ing  agencies 0 3 
Highway or  publ ic  road agencies 04 

Law enforcement agencies 
Courts o r  l e g a l  agencies 
Leg is la t ive  o r  governmental agencies 
Educational agencies 
Researchers o r  consul tants  

Service organizat ions  (auto  c lubs ,  
s a f e t y  i n s t i t u t e s ,  . . . ,  ) 

Emergency medical agencies 
Motor Vehicle Inspection agencies 

VARIABLE #26--USER GROUP(S) Code 

User group not spec i f i ed  o r  of no meaning 
S ta ted  o r  implied t h a t  user group is same a s  

implementing organizat ion 

AS DISTINGUISHED BY DRIVER TYPE 
General dr iv ing publ ic  0 2 
Beginning o r  inexperienced d r ive r  03 
Experienced d r i ve r  0 4 
Handicapped or disadvantaged d r i ve r s  0 5 
T r a f f i c  offenders  0 6 
Profess ional  d r i ve r s  (chauffeur ,  t a x i ,  t ruck ,  bus, . . . )  07 

(continues) 



(Var iable  #26, c o n t d . )  
AS DISTINGUISHED BY MODE OF TRAVEL 

P e d e s t r i a n  
B i c y c l i s t  
Motorcycl is t  
Passenger 

AS DISTINGUISHED BY ORGANIZATIONAL AFFILIATION 
Motor v e h i c l e  a d m i n i s t r a t i o n  personnel  12 
Highway engineer ing  personnel  13 
Law enforcement personnel  14 
J u d i c i a r y  o r  l e g i s l a t i v e  personnel  15  
Tra in ing  personnel  16 
Serv ice  o rgan iza t ion  personnel  ( au to  c l u b s ,  community 

i n t e r e s t  groups,  . . . )  17 
Emergency medical  personnel  18 

VARIABLE #27--TRAINING ASPECTS Code 

Tra in ing  not  involved,  u n s p e c i f i e d ,  o r  of no meaning 0  
Tra in ing  involved but  not  s p e c i f i c a l l y  def ined 1 
Prepara t ion  of manuals o r  i n s t r u c t i o n a l  m a t e r i a l s  2  
Tra in ing  i n  t h e  use  of new equipment, techniques ,  o r  

p rocesses  s p e c i f i e d  3  
P r o j e c t  p r i m a r i l y  f o r  t h e  t r a i n i n g  of some use r  group 4 
Conferences,  b r i e f i n g s ,  o r  f a m i l i a r i z a t i o n  s e s s i o n s  5 

VARIABLE #28--GEOGRAPHICAL COVERAGE 

Extent  of p r o j e c t  unspeci f ied--s ta te-wide  
coverage implied 

Extent  of p r o j e c t  unspec i f i ed - - l e s s  than 
s t a t e -wide  coverage implied 

State-wide coverage s p e c i f i e d  
County-wide coverage s p e c i f i e d  
Metropoli tan a r e a  coverage s p e c i f i e d  

(pop. 50,000 o r  more) 
Local a r e a  coverage s p e c i f i e d  (town, v i l l a g e ,  

small c i t y )  
S ta te / coun ty  coverage s p e c i f i e d  
County/ci ty o r  coun ty / loca l  coverage s p e c i f i e d  
Coverage of 3 o r  more geographica l  groups 

s p e c i f i e d  

Code, 



Appendix C 
THE DISTRIBUTION OF 402 FUNDING BY SAFETY STANDARD AND STATE 

Seventeen computer-generated maps (one f o r  each s t andard  p lus  plan- 
ning and admin i s t r a t ion)  were prepared through a  s p e c i a l  map drawing 
program t o  d i s p l a y  t h e  percentage of each s t a t e ' s  t o t a l  author ized  
f e d e r a l  funds f o r  the  p a r t i c u l a r  s t andard  area  concerned. The darker  
shadings i n d i c a t e  a  higher percentage of t h e  s t a t e ' s  funds f o r  the  s t a n -  
dard involved.  That i s ,  t h e  d a t a  d isplayed a r e  i n  f r a c t i o n s ,  the  numera- 
t o r  of which is the  sum of f e d e r a l  funds author ized  f o r  p r o j e c t s  w i t h i n  
a  p a r t i c u l a r  s t andard  a r e a ,  and the  denominator of which is the  t o t a l  
value of f e d e r a l  funds au thor ized  f o r  a l l  p r o j e c t s  w i t h i n  t h a t  s t a t e .  
These maps, then,  d e p i c t  t h e  r e l a t i v e  emphasis t h a t  each s t a t e  had 
placed upon a  p a r t i c u l a r  s t andard  a r e a .  Data value extremes, the  da ta  
range applying t o  each d i s p l a y  l e v e l ,  and t h e  frequency of da ta  p o i n t s  
wi th in  each d i s p l a y  l e v e l ,  a r e  given below each map. A geometric 
v a r i a t i o n  i n  t h e  range of va lues  f o r  each d i s p l a y  l e v e l  was s e l e c t e d  
s o  a s  t o  g e t  a  reasonably good spread of t h e  da ta  and t o  he lp  s i n g l e  
out  extremes. The same s c a l i n g  f a c t o r  is  used on a l l  maps t o  enable 
comparisons among t h e  d i f f e r e n t  s t a n d a r d s .  

The accompanying bar  graphs a r e  based upon t h e  same data  used 
i n  cons t ruc t ing  t h e  maps; however, t h e  p o r t r a y a l  is of t h e  d i s t r i -  
bution of funds according t o  s t andards  wi th in  s t a t e s .  There a r e  52 
bar  graphs (one f o r  each s t a t e  p l u s  t h e  D i s t r i c t  of Columbia and 
Puer to  R ico) .  The abbrev ia t ion  of each s t a t e  and the  f e d e r a l  funds 
au thor ized  f o r  a l l  p r o j e c t s  w i t h i n  t h a t  s t a t e  ( i n  thousands of dol- 
l a r s )  a r e  given a t  t h e  top  of each graph.  The height  of each column 
is propor t iona l  t o  t h e  percentage of t h e  s t a t e ' s  t o t a l  f e d e r a l  funds 
i n  each of seventeen a r e a s  ( t h e  16 s t a n d a r d s ,  p lus  planning and 
a d m i n i s t r a t i o n ) .  For most of t h e  graphs t h e  o r d i n a t e  s c a l e  runs  from 
0% t o  50%; however, i f  any one column exceeds 50% t h e  s c a l e  is  from 
0% t o  100%. The value ( i n  thousands of d o l l a r s )  of f e d e r a l  funds i n  
each of these  a r e a s  is a l s o  shown a t  t h e  top  of each column, and the  
abbrev ia t ion  f o r  each s t andard  is  given a t  t h e  f o o t  of t h e  columns. 
The s t andards  have been grouped i n t o  t h e  s i x  proposed program a r e a s  
and read from l e f t  t o  r i g h t :  

Planning and Administrat ion (P&A) 
Information Flow--consisting o f :  

Motor Vehicle R e g i s t r a t i o n  - MVR 
I d e n t i f i c a t i o n  and Surve i l l ance  of Accident Location - IDAL 
T r a f f i c  Records--TR 

Driver  Prepara t ion--consis t ing  o f :  
Dr iver  Education--DE 
Driver  Licensing--DL 
Pedes t r i an  Safety--PS 

Driver  Regulat ion--consis t ing  o f :  
Codes and Laws--C&L 
T r a f f i c  Courts--TC 
Alcohol i n  Re la t ion  t o  Highway Safety--ALC 
Po l i ce  T r a f f i c  Services--PTS 

Vehicle Regulat ion--consist ing o f :  
Pe r iod ic  Motor Vehicle Inspection--PhWI 
Motorcycle Safety--M/C 

Highway Regula t ion--consis t ing  o f :  
Highway Design, Cons t ruc t ion ,  and Maintenance--HDCM 
T r a f f i c  Control  Devices--TCD 

System Restora t ion--consis t ing  o f :  
Emergency Medical Service--EMS 
Debris  Hazard Contro l  and Cleanup--DHC 



1 6 8 6 6 0 6 ~ B B e e e 3 e 8 @ Q I 1 b ) 1 6 B ~ ~ e B ~ ~ e O 8 ~ e e B B B B 8 ~ B e B e R R R e B B 3 R B B B E ~ R R 0 ~ ~ ~ ~ i ~ ~ ~ ~ i x X X X X Y X x X Y _ X X x x x X X x X  . .  . &  1~ 
1  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ @ ~ ~ @ ~ ~ ~ ~ ~ R ~ B ~ E ~ ~ U O B ~ ~ B B ~ ~ B B ~ B B ~ ~ ~ B ~ R B ~ ~ ~ B R ~ ~ ~ ~ ~ V ~ ~ ~ : ~ ~ . : : X X X X X X X X X X X X X X  XXX MBBBBWU 1  

1  ~ B 0 8 0 8 8 8 8 8 8 e 8 8 ~ 1 9 @ 8 8 8 8 B B e 0 8 6 I I I I I I I I I I I I I I I e H e B e B B B e H B 6 B R e B A i i r i ; :  ~XXXXXXXXXXXXX XXXXX 
I e ~ a e 6 e a e e e e e e e e ~ ~ l @ ~ @ ~ ~ m ~ ~ @ ~ 1 1 1 1 1 1 1 r ~ : ~ : r . r i x x x x x x x x x x x  x x x x x x  

I X X X X X X X X X X X X 0 0 e 0 e e 0 e e B ~ 8 5 B I 8 @ 8 @ 1 5 8 8 @ ~ E + + + t t + + + + + X X X X X X X X ~ ~ ~ ~ ~ B ~ ~ ~ ~ f l ~ 0 B X X X X X X X X X X X 9 ~ @ ~ 0 0 6 0 X X X  I 
I X X X X X X X X X X e e 0 0 0 0 0 0 0 0 0 8 5 8 B 8 8 8 8 @ 8 8 8 ~ 0 + + + + + + + + + + + + t + + + + + + 0 0 ~ ~ 0 B 9 ~ ~ 0 0 0 ~ X X X X X X X X X X X X ~ ~ ~ ~ ~ 0 ~ 0  I 
I ~ ~ ~ ~ ~ ~ ~ ~ e ~ e e e e e e e e ~ ~ ~ 8 @ ~ ~ ~ ~ ~ ~ ~ ~ ~ + + + + t + + + + + + + + + + t + + + a e e e e e e e e e e e e x x x x x x x x x x ~ x x x e e ~ e  I 
3 0 0 ~ 0 0 ~ 0 0 @ 8 8 8 @ 8 B 1 8 8 B @ B % + t t + + + + + + + + + + + + + + + + X X X X X X X ~ ~ 0 B ~ 0 X X X X X X X X X X X X X X X ~  3 

I - -- ~ ~ ~ ~ @ B B 8 1 ~ 8 0 @ 8 1 + t f + ~ + + C + I _ t + ~ X B ~ X X X X X X X X X X X X X  
I + + + + + + + + t + + + + t + + + + + + + + + + + ~ ~ ~ ~ ~ ~ e e e e e ~ a ~ ~ x x x x x x x x x x x x  I 
1 + + + + + + + + + + + t + + + + + + + + + + + X X X X X X X X X X ~ e e X X X X x x x x X x x x x x x  1 

1  8 8 1 8 8 1 B 8  ...................... XXXXXXXX XXXX 1  
+ 8 8 1 8 0 5 8 8  ALASKh +++++++++++++++++ X x x x x  + 
I 8@@@@18@ +++++++++ x x x x x  I 

- L  -- .... - -.-L?d!L+ X----- O l S T .  "hlEiLaL 
I ++++ XXXXX I 
I @B@B@@B@ H A W A I I  XXXX XXXXXXXX I 
4 X  X  XXXXXXXX PUERTU R l C O  4  
I I 
*----+----l----+----2----+--3--~----+----4----+----~----+----~----+----7----+----~----+----~----+----l----+----l----+----2----t----,. 

2 r M p L  . . ~- _ . . -_-__ _____ _. . . - - 

T IME = 0.0 

C PERCENTAGE OF EACH STATE'S  TOTAL AUTHORIZED FEDERAL " 4 0 2 "  FUNDS FO-R ._ ---- - - - ~ - - - -- 

C PLANNING AND A D M I N I S T R A T I O N ,  F Y 6 8  THRU F Y 7 0  I H S P  STANDARD 4.4.01 

DATA VALUE EXTREMES ARE 0.0 39.61 

~ - . .. . . - -  ~ 

ABSOLUTE VALUE RANGE APPLYING TO EACH L E V E L  
( ' M A X I M U M I  INCLUDED I N  HIGHEST L E V E L  ONLY)  

MINIMUM 0.0 0.01 2.00 4.00 8 .00  16 .00  3 2 - 0 0  

MAX I MUM 0.01 2.00 ii.00 8 .00  16.00 3 2 . 0 0  100 .00  

. ~- -- .-~ - -- 
PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TO EACH L E V E L  

FREQUENCY D I S T R I B U T I O N  OF DATA POINT VALUES I N  EACH LEVEL 
LEVEL 1 2  3 4  5 6 7 
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TIME = 0.0 

C PERCENTAGE OF EACH STATE'S TOTAL AUTHORIZED FEDERAL " 4 0 2 "  FUNDS FOR 

C MOTOR VEHICLE REGISTRATIONS F Y 6 8  THRU F Y 7 0  (HSP STANDARD 4.4.~2) 

- 
DATA VALUE EXTREMES ARE 0.0 28.12 

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 
( 'MAXIMUM' INCLUDED I N  HIGHEST LEVEL ONLY) 

MINIMUM 0.0 0.01 2.00. 4.00 -- a-orr -1-6.00. . -.3?.00 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 
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FREQUENCY D I S T R I B U T I O N  OF DATA POINT VALUES I N  EACH LEVEL . 
LEVEL 1 2 3 4  5  6  7  ....................................................................... ....................................................................... ....... -------- +++++++++ i i * t r * t r r ) * *  x x x x x x x x x  eeeeeeeee o o o e e r r r n  ~ B ~ ~ ~ B I ~ ~  

-- --------- t+ttt++tt 4 * * * * 3 * *  XXXXXXXXX 9998- 

SYMBOLS ----I---- t t t t 2 t t t t  4 4 0 1 3 * * 4 *  XXXXUXXXX 9 8 8 8 5 8 9 9 8  0 0 0 0 6 0 0 0 8  1 1 1 S 7 1 1 1 1  --------- ttttttt+t ***a****-* X X X X X X X X X ~ 8 8 9 8 . 9 ~ ~ ~ ~ E ~ ~ ~ 0 0 0 0 1 l ~ S ~ 1 1 1 1  --- ++t+t+t++ **44**** *  XXXXXXXXX 9 9 8 8 8 9 8 8 9  0 1 0 0 0 0 1 0 8  111.11111 ....................................................................... ....................................................................... ........... - ... - ..... 
FREO. 3 8  2 4  2 4  2  0  

I 1-- I - - ]  1++2++1 1  * *3* *1  I X X 4 X X I  I B f 3 5 9 9 I  1 0 0 6 0 0 1  
2 I - - 1 - - I  1++2++I  1 * * 3 * * I  I X X 4 X X I  1 8 8 5 8 8 1  1 0 0 6 0 9 1  
3  I - -1 - -1  I * * 3 * * 1  1 9 8 5 8 8  1  
4  I - - I - - 1  I * * 3 * 0 1  1 9 8 5 8 8 1  
5  I - - 1 - - I  
6 I - - 1 - - I  
7  I - - 1 - - I  
8  I--!--I 
9 I - -1 - -1  

1 0  I - - 1 - - I  
1 1  1--1--1 
1 2  I - -1 - -1  
1 3  I - - 1 - - I  
1 4  I - - 1 - - I  
15  I - - 1 - - I  
1 6  1 - - I - - ]  
1 7  I - - 1 - - I  
1 8  I - - 1 - - I  
1 K-!7z1-11-_ 
2 0  ]--]--I 
2 1  I - - 1 - - I  
2 2  I - - 1 - - I  
23 1--!-- I  
2 4  I - - 1 - - I  
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I --------------------------------------------------------------------------------------------------------- I 
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I .................................................................................................... I 
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I -------------------------------------------------------------------------------------------------- I 
+ - -------------------------------------------------------------------------------------------------- 3L 
I ---------------------------------------------------------------------------------------------- I 
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3 ...................................................................... 3 
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I ---------------------------------------------------- I 
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+ I------ ALASKA. ----------------- - ---- .......... - -. . - -- -. - t 
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C PERCENTAGE OF EACH S T A T E ' S  TOTAL AUTHORlZED FEDERAL " 4 0 2 "  FUNDS FOR 

W o L u T E -  !ALuEFcAfiCEE!PLII!!! T O  E*Cn _LEQ!L 
( 'MAXIMUM'  INCLUDED I N  H I G H E S T  L E V E L  ONLY)  

- .. 0.0 MIN!CIUM - 
MAXIMUM 100 .00  

PERCENTAGE OF T O T A L  ABSOLUTE VALUE RANGE A P P L Y I N G  TO EACH L E V E L  

FREQUENCY D I S T R I B U T ~ O N ~ O F ~ D & T ~  P O I N T  VALUES I N  EACH-LE- ~. . 
L E V E L  1 

------- 
SYMBOLS ----I--- -------- 

-- -------- 
=I========= ....... - ... 

FREO. 52 

T l M E  = 0.0 



3 B 0 @ @ @ 0 ~ @ @ @ @ @ @ E @ @ @ @ B 0 ~ B D D D D D D l D l D D l D l l D D l D B 6 B 6 ~ ( 3 R B ~ B B ~ ~ l D l D D D @ B ~ ~ E @ E @ @ @  
I - @ B @ ~ @ @ ~ @ @ E @ @ @ @ ~ D D D D D D l D D D l ~ ~  
I 1 D D D D D D D D D D l D l D D D D D D D D l D D B B B B B ~ ~ ~ ~ ~ ~ 8 ~ D l D D l D D @ B E 0 ~ ~ @  
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SYMAP 

T l M E  = 0.0 

-X-. PERCFNTAGF OF EACH $JALEIS TOTAL AUD-L L L 4 R L ' L E W h  

C DRIVER EDUCATION, F Y 6 8  THRU FY70 I H S P  STANDARD 4.4 .n)  

DATA V I L U E  EXTREMES ARE 0.56 52.12 

-- 

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 
( 'MAXIMUMI INCLUDED I N  HIGHEST LEVEL ONLY) 

MINIMUM 0.0 0.01 2.00 4.00 8.00 16.00 32.00 

MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 

FREQUENCY D l S T R l B U T l D N  OF DATA POINT VALUES I N  EACH LEVEL 

LEVEL 1 2 3 4 5 6 I ....................................................................... ....................................................................... --------- +++++++++ f + f * P * f * l  XXXXXXXXX 6 B e e e e e e 8  BB@@@@@D@ D l l D l l D D l  

- - - - - - - - - +++++++++ Ff* * *O**L  XXXXXXXXX e e e e e B e 8 e  @M0@@0@0B D D D l D l l l l  

--------- +++++++++ e * s = r n s r r  x x x x x x x x x  e e e e e e e e ~  @ e s o o @ o e @  mrmrraaam 
-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ->- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  ....................................................................... 

FREO. 0 1 2 4 1 7  2 1 7 

1 i+%+ +L...li:lt_3*~II.1XXX4_X1LLL1BBhb~.. .. .LBB6'2Ql.- 1 l l 7  l D I  
2 l f * 3 f * l  IXXCXXI  I8B5.981 l l B 6 B O l  I D 1 7 1 1 1  
3 IXXOXXI  IUB5'J81 1@@6@@1 1DD7111 

4 I X X 4 X X I  I B B b 8 @ 1  l l @ b @ K l l  I l D 7 1 D 1  
5 1 0 9 5 8 8 1  lW@h@Ql 1 1 1 7 1 1 1  
6 I B B b B B I  1 0 8 6 0 1 1  1.17111 

I- 1 6 8 5 9 9 1  1WK6BBL- - - L l 1 7 1 D l  
8 1 8 8 5 0 8  1 1 0 0 6 8 8 1  
9 IBB5BY I 1 0 9 6 0 Q I  
0 1 8 0 5 8 8  1 I @ @ b @ Q 1  

i 1 1 8 8 5 8 @  1 I @ W X l 0 1  
1 2  IBB5BB I 1 0 9 6 0 8  1 
1 2  1 0 0 5 9 8 1  'IWWE11 
1 4  I B B 5 0 B I  I B 8 6 0 0 I  
1 5  l e e 5 0 8 1  l d @ G B B I  

1 6  I B B 5 S B I  I M 9 6 D B i  
1 7  1995UH1 IWObBO I 
I 8  1896@Yl l  
19  l l j e b a ~  I 
2 0  l @ @ b B B I  
2 1  I 806Rhl l  

3 
.1 

1 
I 
I 
+ 
I 

Col U M W  
I 

@ @ 0 1 @ @ 0 ~  I 
@@@1080@ PUERTO RICO 4 

I 
. - -+--- -I  ---- + ---- 2----+ ---- * 

T lME = u.0 
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I - -- ~ X X X ~ X X X X X X X X X X ~ ~ ~ ~ ~ ~ ~ ~ ~ O O ~ ~ ~ O ~ ~ * ~ X X X X X X + + + + + + + ~ ~ ~ ~ ~ ~ - - - - - - - - -  .L 
I * * 4 * * 4 * 4 * * * * * * * * * * 4 4 * * 4 * * X X X X X X + + + + + + + ~ e e e e e ~ - - - - - - -  I 
I ~ ~ ~ ~ t t ~ ~ t t ~ ~ ~ t ~ ~ ~ t + ~ * ~ ~ ~ ~ ~ ~ ~ x ~ x ~ ~ + t t e e e e e e e e e e e e e e e  I 
I --- - - - - - LI*********L~D*E******  x x x x x x x x  eeee I 
+ -------- ALASKA f 4 * 4 4 t * * t t * * 4 8 4 * *  X B E 9 9  t 
I -- - -- -- - e o t ~ t * * + +  eeeee I 
I -- 3weB- DIST. cnl WB,.UL - 0 4 4 4 1 4  
I t*$t 8 9 9 9 9  I 
I B 1 1 1 1 1 1 B  HAWAII -------- e e e e  . .  . - - I 
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SYMAP -- 
TIME = 0.0 

C PERCENTAGE OF EACH ZTATE'S TOTAL AUTHORIZED FEDERAL " 4 0 2 "  FUNDS FOR -- 

C ORIVER LICENSINGI  FY68 THRU FY70 (HSP STANDARD 4.4.5) 

DATA VALUE EXTREMES ARE 0.0 26.98 

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 
( 'MAXIMUM' INCLUDE0 I N  HIGHEST LEVEL ONLY) 

MINIMUM 0.0 0.01 2.00 4.00 8.00 16.00 32.00 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 

PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 

FREOUENCY D I S T R I B U T I O N  OF DATA POINT VALUES I N  EACH LEVEL 
LEVEL 1 2 3 4 5 6 7 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -=  ...................................................................... --------- +++++++++ ~ ~ O O E U I O U  x x x x x x x x x  eeeeeeeee e e o e e e e e r  III~IIIII 

--- - -~ - - - -  - ~ --------- +++++++++ o*e*o*oe*  x x x x x x x x x  eeeeeeeee o r r r e e e e e  DII~~IIBI 
--------- +++++++++ 4 4 4 * 4 3 * 4 4  x x x x x x x x x  eeeeeeeee e s e e r e 1 e e  lmrrmmmmr 

:::ll=IE===IIS:==S=iiiiiiiiiiiiiiiiiiiii============:=============a==== 

FREQ. 1 0  7 9 7 1 1  8 0 

TIME = 0.0 
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1 + + + + + + + + + + + * + + + + + + + t t t t t t t t t t - - - - - - - - - -  +++++++ .................... I 
+ - - - - - - - - - - + + + + + + + + + + + t t + + + t + + - - - - - - - - - - - -  --~++ft+t+tttt----ttt---- t 
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I - -- - -- - - ttttttttttttttttt+ttt+t*************;t4~~----------------------ttttftttttttt--------z.~tit_c_ctI~~t+~~- I 
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3 tttttttttttttttttttttt-------------------tttttttxxxxxx------ttttt+ttt- 3 
I -. ttttttttttttttt-------------------ttttttxxxxxxx------ttttttttt I 
I -------------------------++++++xxxxx*------+++++++ 1 
I -----------------------++++++++++xxx--------------- . . . - -- - - -- - . - . . . - . . -- ~ . 1 
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1 ------ ----- - - - - - - - - D I S T .  COLUMBIA1 - - - 
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SYMAP -- 
T I M E  = 0.0 

C PERCENTAGE OF EACH STATE'S TOTAL AUTHORIZED FEDERAl " 4 0 2 "  FUNDS FOR -- 

C CODES AND LAWS, F Y 6 8  THRU F Y 7 0  (HSP STANDARD 4.4.6) 

DATA VALUE EXTREMES ARE 0.0 5.88 

ABSOLUTE VALUE RANGE APPLYING TO E A C H  LEVEL-.. 
( 'MAXIMUM' INCLUDED I N  HIGHEST LEVEL ONLY) 

MINIMUM 0.0 o o r L l  .. ..?,oo 4-00 8.00 16.00 32.00 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 

PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 

FREQUENCY D I S T R I B U T I O N  OF DATA POINT VALUES I N  C A C H L E V E L  

LEVEL 1 2 3 4 5 6 7 
....................................................................... . . .. ~ ~ ~ - - - - - - - - ttttttttt ********* x x x x x x x x x  eeeeeeeee a e e e e e e e e  IIBBIIIDI 

- --------- ttttttttt ********* x x x x x x x x x  eeeeeeeee e e e e e o o e e  III.IIIII 
SYMBOLS ----I---- tttt2tttt ***t3**** XXXX4XXXX BBBBSBBeB B B B l 6 B B @ I  111171111 --------- ttttttttt *!*_0***+*. X X X X X X ~ X X ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ B ~ ~ B ) ~ B  mmlr_rDg.mg- --------- ttttttttt * * . w e * * * *  x x x x x x x x x  eeeeeeeee a s e m a m e r r  IIIBDIIIB 
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SYMAP -. . -. - - 

T I M E  = 0.0 

C PERCENTAGE OF EACH STATE'S  TOTAL AUTHURIZED FEDERAL "402" FUNDS FOR . -. - - . - . . -- - - - .- - - - - - - 
C T R A F F I C  COURTSI F Y 6 8  THRU F Y 7 0  I H S P  STANDARD 4.4.71 

DATA VALUE EXTREMES ARE 0.0 9.67 

ABSOLUTE VALUE RANGE APPLYING TO EACH L E V E L  
( 'MAXIMUM'  INCLUDED I N  HIGHEST L E V E L  ONLY)  

MINIMUM 0.0 0.01 2.00 4.00 8.00 16.00 32.00 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 

. . . -. -- - - - . . . . - 
PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TO EACH L E V E L  

FREQUENCY D I S T R I B U T I O N  OF DATA P O I N T  VALUES I N  EACH L E V E L  
L E V E L  1 2 3 4 5 6 7 ....................................................................... ....................................................................... 
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SYMAP 
~ . .. - - ~ - -  

T I M E  = 0.0 

C  PERCENTAGE OF EACH STATES--TOTAL AUTHORIZCD FEDERAL. !302'!  FUNDS FOR . . -. - - - .. . - . . 

C  ALCOHOL I N  RELATION TO HIGHWAY SAFETY, FY68 THRU FY70 

C  (USP STANDARD 9.4.81 

DATA VALUE EXTREMES ARE 0.0 16 .75 

~ - ~~ . . . . -. ~ .. 

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 
( 'MAXIMUM'  INCLUDED I N  HIGHEST LEVEL ONLY) 

MINIMUM 0.0 0.01 2.00 4 - 0 0  8.00 16.00 32.00 

MAXIMUM 0.01 2.00 4.00 8.00 16.00 3 2 . 0 0  100.00 

-- -- --- - 
PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 

FREQUENCY D I S T R I B U T I O N  OF DAiA P O I h T  VALUES I N  EACH LEVEL 
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SYMAP -- 
T I M E  = 0.0 

C PERCENTAGE OF EACH STATE'S TOTAL AUTHDRI7FO E E U L  " 4 0 2 "  FUNDS F D k  

C I D E N T I F I C A T I O N  AND SURVEILLANCE OF ACCIDENT LOCATIONS 

C F Y 6 C  THRU FY70 (HSP STANDARD 4.4.9) 

- . - -. -. .- 
DATA VALUE EXTREMES ARE 0.0 14.15 

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 
( 'MAXIMUM* INCLUDED I N  HIGHEST LEVEL ONLY) 

MINIMUM 0.0 5.01 2.00 4.00 8.00 16.00 32.00 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 

PERCENTAGE OF TDTAL ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 

FREQUENCY D I S T R I B U T I O N  OF DATA POINT VALUES I N  EACH LEVEL 
LEVEL 1 2 3 4 5 6 7 

....................................................................... 
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TIME = 0.0 

C PERCENTAGE OF EACH-STATE'S TOTAL-&UTHORILFD FEDERAL "402"  FUNDS FOR 

C EMERGENCY MEDICAL SERVICES. FY68 THRU FY70 (HSP STANDARD 4.4.111 

DATA VALUE EXTREMES ARE u.65 44.33 

ABSOLUTE VALUE RANGE APPLYING TO EACH L E V t L  
('MAXIMUM' INCLUDED I N  HlGHtST LEVEL ONLY) 

MINIMUM 0.0 0.01 2.00 4.00 8.00 16.90 32.00 

MAXIMUM 0.01 2.00 4.00 Be00 16.00 32.00 100.00 

PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 

FREQUENCY DISTRIBUTION OF DATA POINT VALUES I N  tACH LEVEL 

LEVEL 1 2 3 4 5 6 7 
___________________- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -======  ................................................................. 
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SYMAP -- - 

T I M E  0.0 

C PERCENTAGE OF EACH S T A T E ' S  T O T A L  A U T H O R I Z E D  F E D E R A L  "402" FUNDS FOR -- 
C HIGHWAY D E S I G N .  CONSTRUCTION AND M A I N T E N A N C E *  F Y 6 8  THRU F Y 7 0  

C ( H S P  STANDARD 4 - 4 - 1 2 )  

DATA VALUE EXTREMES ARE 0.0 10.86 

ABSOLUTE VALUE RANGE APPLY-IN? T O  E A C K  LE-VE1 
( ' M A X I M U M '  I N C L U D E D  I N  H I G H E S T  L E V E L  O N L Y )  

M I N I M U M  0.0 0.01 2.t00 ... 4.00 -- 8.00 .... !6!04 _3?.!0.! 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 

PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE A P P L Y I N G  1 0  EACH L E V E L  

FREQUENCY D I S T R I B U T I O N  OF DATA P O I N T  VALUES I N  E-ACH L E V E L -  
L E V E L  1 2 3 4 5 6 7 

--------- +r+r--+-+ ernarwua* XXXXXXXXX ' J 8 8 8 8 8 6 8 8  88886i8888 111111111 . --- 
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--------- +++++++++ ********* XXXXXXXXX B B B e e 8 e E B  888188888 111111111 ....................................................................... ....................................................................... . -- . -- 
FREQ. 35 11 4 1 1 0 0 
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SYMAP 

TIME = 0.0 

C PERCENTAGE OF E e l C H X A l L ' _ l i 1 0 I 4 b  Ai!T-H_OkLE& E f W A I  " 4 0 2 "  F U N E A R  

C TRAFFIC CONTROL DEVICES, FY68 THHJ FY70 IHSP STANDARD 4.4.13) 

DATA VALUE EXTREMES ARE 0.0 15.10 

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 
( 'MAXIMUM' INCLUDED I N  HlGHtST L E V t L  ONLY) 

MINIMUW 0.0 0.01 2.00 4.00 8.00 16.00 32.00 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 

. - - - -- 
PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING T O  EACH LEVEL 

0101 1.99 2.00 4.00 8.00 16.00 6 8 - 0 0  

FREQUENCY O l S T R l B J T I O N  OF DATA POINT VALUES I N  EACH LEVEL 

LEVEL 1 2 3 4 5 6 7 ....................................................................... ....................................................................... 
- - - - - - - - +++++++++ * 3 * * + i * 9 -  x x x x x x x x x  eeeeeeeee eereeseos m ~ m m n ~ r n r m  
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FREQ. 1 8  2 2 2 8 2 0 0 
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T I M E  = 0.0 

C  PERCENTAGE OF .E_AB-STATE1 S  TOTAL AUTHOR_IZ_E_D FEDERAL ' ~ . ~ O Z ' L F U ~ I D S ~ ~ F ~ U O  -- - 

C P O L I C E  T R A F F I C  S E R V I C F S *  F Y 6 8  THRU F Y 7 0  I H S P  STANDARD 4.4.151 

DATA VALUE EXTREMES ARE 3.0 46.57 

-- ~ ~ 

ABSOLUTE VALUE RANGE APPLYING TO EACH L E V E L  
( ' M A X I M U M '  INCLUDED I N  H i G H t S T  L E V E L  ONLY) 

M I N I  MUM 0.0 0.01 2.OG 4.00 R.CO 1 6 . 0 1  3 2 . 0 0  

MAXIMUM 0.01 2.00 4.00 8 . 0 0  16 .00  3 2 . 0 0  100 .00  

~ - . . -. . ~ - - ~  

PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE A P P L Y l h G  Tn kACH L t V F L  

FREQUENCY D I S T R I B U T I O N  OF DATA P O I N T  VALUES I N  EACH L E V i L  
L E V E L  I 2 3 4 3 6 7  

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