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PREFACE 

This document is  the  first  volume of a two volume report  covering the  six 

month Phase I e f f o r t  of a one year program. The present volume contains the  

main discussion of r e s u l t s  f'rom t h e  study. Volume 2 of this report  contains a 

bibliography of documents pert inent  t o  countermeasure development in each of the  

sixteen standard areas.  
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1 .0  Introduction 

In response t o  the  Highway Safety  Act of 1966, the  National High- 

way Safety Bureau promulgated a  s e t  of Highway Safety  Program Stand- 

a rds  t o  provide guidel ines  by which individual  s t a t e s  could plan and 

execute comprehensive highway sa fe ty  programs. A s  these  programs were 

put in to  operat ion across  the  country,  a need fo r  some r a t i o n a l  means 

of apport ioning the  ava i l ab l e  resources i n  a  manner t h a t  would produce 

an optimal increase i n  s a f e ty  benef i t s  became increas ingly  apparent .  

Now i t  is not a  d i f f i c u l t  task fo r  even an untrained person t o  

l i s t  a  s izeab le  number of reasonable approaches t o  reduce accidents .  

I t  is even l i k e l y  t ha t  a  consensus of opinion w i l l  e x i s t  on many of 

these approaches lending t o  them a  fu r ther  degree of acceptance. What 

is d i f f i c u l t  t o  produce of course i s  a  demonstrat ion t h a t  even the  most 

ca r e fu l l y  researched approaches, suchas  those spec i f i ed  in  the  stand- 

a rds ,  do i n  f a c t  r e s u l t  in  a  s i g n i f i c a n t  decrease in  the  number of ac- 

c iden ts  or in  other ind ica tors  of danger. 

No r e f l e c t i o n  on the  qua l i t y  of the  standards themselves is in- 

tended by t h i s  observation s ince  they represent  a  consensus of opinion 

based on many observations and long experience. What is indicated,  

however, is t h a t  t r a f f i c  system complexity, considered a s  a  physical- 

psychological un i ty ,  is not f u l l y  apprecia ted.  Many experiments a r e  

confounded by the  occurrence of f a c t o r s  t h a t  were not an t i c ipa t ed  i n  

the  design. Others founder on purely p o l i t i c a l  grounds t h a t  a r e  unre- 

l a t ed  t o  the  experiment. W i t h  t h i s  background, our program goal is 

c l e a r :  define a  s e t  of programs t h a t  w i l l  measure the  u t i l i t y  of import- 

an t  countermeasures a s  a  funct ion of t h e i r  l eve l  of app l ica t ion ,  and 

w i l l  ranR the r e l a t i v e  u t i l i t y  of the  various countermeasure schemes 

in achieving some ove ra l l  s a f e ty  benef i t  (such a s  t o t a l  number of acc i -  

den t s ) .  Our approach toward achieving t h i s  goal is discussed in  the  

remainder of t h i s  s ec t i on .  

One of the  e a r l y  t asks  of t h i s  program was the  co l l ec t i on  and re -  



view of documents pe r t i nen t  t o  t he  s i x t e e n  s tandard a r e a s .  The 

r e s u l t i n g  r epo r t  bibliography c o n s t i t u t e s  a  por t  ion of t he  re -  

source c o l l e c t i o n  requi red  t o  e s t a b l i s h  an information base on the  

s t a t e  of the  a r t  i n  highway s a f e t y  countermeasure development. 

The r epo r t  bibliography conta ins  about one thousand e n t r i e s  

t h a t  a r e  grouped by s tandard  a r e a ,  Contained i n  t h i s  c o l l e c t i o n  

a r e  general  d i scuss ions  of the  problems and a t t i t u d e s  common t o  

the  s tandard a r e a ,  r e p o r t s  on cu r r en t  and proposed countermeasures, 

eva lua t ions  of pe r t i nen t  methodologies, and p re sen ta t ions  of f a c t -  

u a l  da ta  on a c t u a l  programs. T h i s  bibliography hag been reviewed 

by HSRI s t a f f  members a s  background information f o r  our program 

development t a s k .  

A complete l i s t i n g  of the  bibliography is presented in  Vol, 2 

of t h i s  r e p o r t .  Several  de l imi t ing  cons idera t ions  t h a t  a r e  app l i c -  

a b l e  should be noted here: 

F i r s t ,  t he  bibl iography was prepared from HSRI Library ca t a -  

logs .  The HSRI Library ,  a  d i v i s i o n a l  l i b r a r y  of The Univers i ty  of 

Michigan was e s t a b l i s h e d  i n  J u l y ,  1966, t o  se rve  t h e  spec i a l i zed  

needs of t h e  HSRI s t a f f .  Approximately 15,000 cata loged documents 

a r e  on f i l e  and more than 250 pe r iod ica l s  a r e  rece ived .  Documents 

include books, bamphlets, t e chn ica l  r e p o r t s ,  journa l  a r t i c l e s ,  pre- 

p r i n t s ,  speech d r a f t s  or  anything t h a t  can be s t o r e d  on paper, m i -  

c ro f i lm ,  o r  microf iche.  Thus, each document l i s t e d  i n  Volume 2 is 

on f i l e  i n  our l i b r a r y ;  but more important ly ,  only those  documents 

on f i l e  a r e  contained i n  t h e  bibl iography.  For t h i s  reason,  some 

important con t r ibu t ions  t o  t he  f i e l d  may not be represen ted .  

Second, t he  bibliography is not intended t o  be exhaust ive  

even of the  information contained i n  t h e  HSRI Library.  Documents 

t h a t  a r e  l i s t e d  r ep re sen t  only those  t h a t  were f e l t  by t h e  compil- 

e r  t o  be u se fu l  and pe r t i nen t  t o  each s tandard  a r e a .  

In view of t he  ex tens ive  charac te r  of t h e  HSRI Library and 



t he  experience of t he  con t r ibu t ing  s t a f f ,  however, t h e  r e s u l t i n g  

bibliography is f e l t  t o  be a  u se fu l  i nd i ca t ion  of t he  s t a t e  of 

the  a r t  i n  highway s a f e t y  i n  each of t he  s tandard  a r e a s .  

The l i t e r a t u r e  review only ind i ca t e s  what has been done. To 

determine what needs t o  be done, a  general  model of t he  t r a f f i c  

s a f e t y  system was formulated t o  preserve the  systems na ture  of t he  

problem a t  hand and t o  help i d e n t i f y  c r i t i c a l  groupings and l i nk -  

ages .  From t h i s  model we were a b l e  t o  i d e n t i f y  s i x  a c t i o n  a r e a s  

t h a t  involved groupings of the  s a f e t y  s tandards  and t h a t  could be 

i d e n t i f i e d  w i t h  r e a l i z a b l e  program a r e a s .  Thus, it was concluded 

t h a t  s i x  program types  (not  s i x  programs) would provide a  n a t u r a l  

way of grouping t h e  t r a f f i c  system i n t o  t r a c t a b l e  measurement a r e a s .  

The modelling e f f o r t  -- which is important t o  understanding 

the  workings and impl icat ions  of a  complex system -- was continued 

a t  t h e  program l e v e l  a rea  t o  def ine  and c l a r i f y  system opera t ion .  

This model provides a  framework within  which it is poss ib le  t o  de- 

termine the  poss ib le  e f f e c t s  of each countermeasure candida te .  

Such a  c l a r i f i c a t i o n  of cause and e f f e c t  permits  one t o  s e l e c t  op- 

t i m u m  po in t s  i n  the  system t o  apply countermeasures and t o  monitor 

t h e i r  e f f e c t i v e n e s s .  W i t h  the  measure of e f f e c t i v e n e s s  i n  hand a  

good model a l s o  i n d i c a t e s  t h e  r e l a t i o n s h i p  between the  measured 

intermediate  c r i t e r i a  and the  des i r ed  o v e r a l l  s a f e t y  b e n e f i t .  

F i n a l l y ,  cons idera t ions  involved i n  s i t i n g  a  demonstration 

program have received ex tens ive  a t t e n t i o n .  While s i t e  l oca t ion  

cons idera t ions  a r e  not a  pa r t  of the  w techn ica l "  program plan,  

they a r e  s o  c lo se ly  r e l a t e d  t o  t he  suceess fu l  opera t ion  and com- 

p l e t i o n  of a  program t h a t  they must be considered highly s i g n i f i -  

c an t .  We have gathered a  v a r i e t y  of information r e l a t i v e  t o  t h e  
- - 

s i t i n g  problems through v i s i t s ,  phone conversa t ions ,  l i t e r a t u r e  
search  and personal  experience s o  t h a t  a  s e n s i b l e  choice  may be 

made. 



I t  should be emphasized here t h a t  present  r e p o r t  covers  t he  

f i r s t  phase of t he  con t rac ted  s t u d i e s  and is intended t o  be a  pre- 

s e n t a t i o n  of t h e  cons idera t ions  involved in  des igning experimental 

countermeasures demonstration programs. The program plans and 

s i t e  s e l e c t i o n s  t h a t  a r e  presented below must consequently be con- 

s ide red  a s  only t e n t a t i v e .  Phase I1 of t he  program w i l l  be devo- 

t ed  t o  cons t ruc t i ng  Operat ional  Plans based on the  Phase I research .  



2 .0  The General T r a f f i c  Safety System Model 

In order t o  provide a  h i s t o r i c a l  background and systematic 

r a t iona le  f o r  our se lec t ion  of program a reas ,  a  generalized model 

t h a t  r e l a t e s  per t inent  aspects  of the highway t r a f f i c  safe ty  system 

is  presented here.  From t h i s  general  model, i t  appears des i rable  

from a  funct ional  point of view t o  de l inea te  sub-models, each sub- 

model corresponding t o  the aggregation of a  number of standard 

areas .  These system components have the addi t ional  advantage tha t  

they provide a  homogeneity of countermeasure evaluat ion schemes 

tha t  leads na tura l ly  t o  t h e i r  i d e n t i f i c a t i o n  w i t h  desired program 

a reas .  

2 . 1  Sub-system Defini t ion 

The general  t r a f f i c  safe ty  model i s  shown diagramatically i n  

F i g .  2-1. A s  a  point of o r ig in  f o r  our discussion,  we begin w i t h  

a  t r a f f i c  event .  Typical examples of these events  a re  accidents ,  

v io la t ions ,  or a r r e s t s  a s  well  a s  adminis trat ive funct ions such a s  

t i t l e  t r a n s f e r s ,  dr iver  l icense  examinations, or  court  ac t ions .  

Regardless of i t s  nature,  we assume t h a t  each event generates  two 

possible  sequences t h a t  a re  d i f f e r e n t i a t e d  by the time sca le  i n  

which they operate .  Short term operations a re  shown t o  the r igh t  

i n  F i g .  2- l .and represent the immediate consequences of the event :  

i . e . ,  a  de tec t ion  i s  made and some ac t ion  r e s u l t s  ( i n  the case of 

crashes,  f o r  example, the pol ice come, emergency medical service 

a r r i v e s ,  a  two truck removes the damaged vehicles ,  e t c ) .  Such 

a c t i v i t i e s  a re  grouped together i n t o  what we s h a l l  c a l l  a  SYSTEM 

RESTORATION MODEL. 

Apart from the  immediate consequences of the  event ,  there  a re  

a  number of longer term operat ions t h a t  may function over extended 

periods of time: these processes a re  shown t o  the l e f t  of the  event 

i n  Figure 2-1. For purposes of discussion l e t  u s  suppose t h a t  our 
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event  was an acc iden t .  Following inves t i ga t i on  by a policeman o r  

o ther  o f f i c i a l ,  a  r epo r t  of t h i s  accident  w i l l  be s en t  t o  the  c e n t r a l  

information point  f o r  s t o r age .  Subsequently t h a t  r epo r t  ( toge ther  

w i t h  many o t h e r s )  w i l l  be analyzed by some person o r  agency. There 

a r e  many p o t e n t i a l  u se r s  f o r  t h i s  information -- an insurance com- 

pany t h a t  bases  the  premium f o r  each ind iv idua l  on h i s  accident  

experience and the  experience of "s imilar"  persons;  a  department of 

motor veh ic les  t h a t  maintains a point  system f o r  i den t i fy ing  and 

t r e a t i n g  problem d r i v e r s ;  o r  a  highway department research s ec t i on  

t h a t  is  seeking information from accident  da t a  t o  i d e n t i f y  highway 

design problems. Analysis  output  consequently c o n s i s t s  of processed 

information t h a t  can be d i s t r i b u t e d  t o  a c t i o n  agencies  where appro- 

p r i a t e  t r a f f i c  system modif ica t ions  may be i n s t i g a t e d .  For modelling 

purposes, we w i l l  consider the  l i n k s  from i n i t i a l  r epor t  generat ion 

t o  the performance of some degree of a n a l y s i s  and f i n a l  repor t ing  

a s  the  def in ing  opera t ions  of an INFORMATION FLOW MODEL. 

The analyzed da t a  output  of the  information flow subsystem is 

shown a s  an ACTION a c t i v i t y  input  i n  Fig.  2-1. Actions may r e s u l t  

from t h i s  formal o r  informal information t h a t  produce a change (or  

a t  l e a s t  an at tempt a t  change) i n  the  c h a r a c t e r i s t i c s  of an appro- 

p r i a t e  system component. These a c t i o n s  may be categor ized by the  

nature  of t h e  t r a f f i c  system component they seek t o  co r r ec t  -- d r i -  

ve r ,  veh i c l e ,  o r  road.  I n  genera l  then ,  any ac t i on  program t r i e s  

t o  induce a change i n  some p a r t  of t h e  t r a f f i c  system. Following 

t h i s  change a subsequent a l t e r a t i o n  of the  a f f e c t e d  p a r t ' s  operat ing 

performance can be expected.  Ul t imately  of course ,  a  modif ica t ion 

of the  sys tem's  accident  production p o t e n t i a l  is des i r ed .  

In  the  p resen t  d i scuss ion ,  a c t i o n  pr.ograms have defined inpu t s  

cons i s t i ng  of analyzed event  r e p o r t s  d a t a ;  and ou tpu ts  t h a t  a c t  on 

people,  veh i c l e s ,  o r  roads.  With  the  recogni t ion  t h a t  d r i v e r s  

represen t  the  most important p a r t  of the  system, we have i d e n t i f i e d  



four ac t ion  models: They are  1) THE DRIVER PREPARATION MODEL, 2 )  

THE DRIVER REGULATION MODEL, 3 )  THF: VEHICLE REGULATION MODEL, and 

f i n a l l y ,  4 )  THE ENVIRONMENT REGULATION MODEL. 

2 . 2  Development of Program Areas 

A decomposition of the general  t r a f f i c  sa fe ty  model i n t o  the 

s i x  submodels described above provides a  convenient, s a t i s f y i n g  

way of c lass i fy ing  the overa l l  operation of the safe ty  system i n t o  

ac t ion  areas  t h a t  have consis tent  i n t e r n a l  goals  a s  well  a s  m i n i m u m  

funct ional  overlap w i t h  each o the r .  Each of the ac t ion  a reas  cor- 

responds t o  the tasks  and events normally associated w i t h  a  number 

of Highway Safety Program Standards. For example, our dr iver  pre- 

parat ion model involves most of the requirements of the Driver 

Licensing and Driver Education Standards. Some of the standard 

a reas  a re  so broad i n  scope, however, t h a t  t h e i r  e f f e c t  is  evident 

i n  a  number of ac t ion  areas .  The Police T r a f f i c  Services standard 

i s  a  prime example of t h i s ,  s ince pol ice ac t ion  is v i t a l l y  i n t e r -  

twined i n  a l l  p a r t s  of the t r a f f i c  system. 

The f a c t  t h a t  the general  t r a f f i c  model can be conveniently 

broken up i n t o  a  minimally in te rac t ing  s e t  of submodels does not 

ind ica te ,  however, t h a t  these submodels should (or  could) form the 

bas is  f o r  a  s e t  of implementable measurement programs. Bu t  f o r  

reasons given below t h i s  is i n  f a c t  our contention. 

I t  was suggested e a r l i e r  t h a t  d iv is ion  of the general  t r a f f i c  

safe ty  system i n t o  the subsystems out l ined above results i n  a  num- 

ber of submodels tha t  display a  reasonable u n i t y  of goals  and methods. 

On fu r the r  consideration of these submodels, i t  is evident t h a t  

the countermeasures pecul iar  t o  each ac t ion  area imply a  correspon- 

d i n g  u n i t y  of measurement types f o r  t h e i r  proper evaluat ion.  For 

example, i n  a  d r ive r  regulat ion program the intermediate c r i t e r i a  

used t o  evaluate the po ten t i a l  e f f e c t  of a  given countermeasure would i n  



a l l  l ikel ihood'be a  subject ive measure t o  determine the ro le  of 

regulat ion i n  e f fec t ing  a  change i n  dr iver  behavior. I n  con t ras t ,  

a  vehicle regulat ion prog~am would employ object ive measures t o  

quan t i t a t ive ly  evaluate the e f f e c t  of regulat ion on vehicle  behavior. 

Consequently, we propose t h a t  s i x  program types be implemented 

a s  c a r r i e r s  f o r  countermeasure evaluat ion.  To r e i t e r a t e ,  these 

programs are  i n  the  areas  o f :  

1) Information Flow 
2 )  Driver Preparation (Highway User Preparation) 
3 )  Driver Regulation (People Regulation) 
4 )  Vehicle Regulation 
5)  Environment Regulation (Highway Regulation) 
6 )  System Restoration 

The use of "types" is  emphasized here because the need f o r  

control  groups and multiple l eve l  s tud ies  w i l l  c e r t a in ly  r e s u l t  i n  

more than s i x  ac tua l  programs. For each of these program areas  we 

would l i k e  t o  propose an experiment tha t  would permit measurement 

of several  l eve l s  of performance along w i t h  t h e i r  output i n  some 

usefu l ,  measurable terms. A br ief  summary of each program area is 

presented below. 

Information Flow 

T h i s  program area is concerned w i t h  the flow of t r a f f i c  sa fe ty  

data : namely d r i v e r ,  vehic le ,  highway and accident records.  

The primary emphasis i n  the data  flow program is t o  maximize 

the u t i l i z a t i o n  of t r a f f i c  records systems by the l o c a l  user or  

highway safe ty  p r a c t i t i o n e r .  The users  f a l l  i n t o  the other  f ive  

program areas  covered by t h i s  r epor t ;  t h u s ,  the data  flow program is 

an i n t e g r a l  pa r t  of each of the other  programs and should be consid- 
ered a s  such i n  the implementation of the other  programs. 

We visua l ize  a  multi- level experiment kn which the p r inc ipa l  
emphasis is  on the u t i l i z a t i o n  of ex i s t ing  information banks. There 

a re  many s t a t e s  tha t  have spent a large amount of money building a  

capab i l i ty  t o  s t o r e  and process t r a f f i c  accident and anc i l l a ry  infor -  

mation b u t  have spent l i t t l e  developing a  capab i l i ty  t o  use such 



information.  For example, we es t imate  t h a t  Michigan uses  about 200 

man years  of e f f o r t  per  year acqui r ing  and s t o r i n g  acc iden t  i n fo r -  

mation, but a  miniscule amount on the d i r e c t  a n a l y s i s  of such in fo r -  

mation f o r  anything o the r  than pub l i c  r e l a t i o n s  o r  na t i ona l  s a f e t y  

counci l  s t a t i s t i c s  programs. We propose t o  take  s eve ra l  j u r i s d i c t i o n s  

( w i t h i n  s eve ra l  s t a t e s ,  depending upon how much money can be devoted 

t o  t h i s ) a n d  t o  t r e a t  each a t  a  d i f f e r e n t  l e v e l  of s o p h i s t i c a t i o n  

w i t h  regard t o  output  e f f o r t .  The lowest l e v e l  would be nothing 

more than what is  cu r r en t ly  done ( e . g .  NSC summaries) ; the  next l e v e l  

might be t o  have t he  s t a t e  highway department perform analyses  w i t h  

respect  t o  i t s  own personnel  assignment, e t c . ,  a  t h i r d  l e v e l  might 

be a l l  of l e v e l  two p lus  a  modest e f f o r t  i n  s p e c i a l  s t u d i e s  on, say ,  

small  c a r s ,  motorcycles,  young d r i v e r s ,  d r ink ing ,  e t c .  (perhaps using 

b i - l eve l  repor t ing  e t c ) ;  and f i n a l l y  the  f u l l  t reatment would include 

a l l  the  above t a s k s  p lu s  a  l a rge  e f f o r t  aimed a t  a n a l y s i s  of l o c a l  

problems (working d i r e c t l y  w i t h  c i t y  t r a f f i c  eng ineers ,  c i t y  po l i ce  

o f f i c i a l s ,  e t c . ) .  Measurement of e f f e c t i v e n e s s  f o r  t h i s  process  can- 

not be a  d i r e c t  measure of accident  reduct ion (although these  da t a  
banks would serve  t o  eva lua te  some o the r  t h ings  which a r e  going 

on ) ,  but would r a t h e r  be a  usage c r i t e r i a :  measurement of in for -  

mation flow q u a l i t y  through the  system and an eva lua t ion  of what 

u se r s  do w i t h  t he  da t a  by the app l i ca t i on  methodology used i n  l i b r a r y  

user  s t u d i e s .  

The secondary emphasis of the  da ta  flow program is the  develop- 

ment of s ta tewide exposure measures a s  a  ba s i s  f o r  computing acc i -  

dent  r a t e s .  Valid accident  r a t e s  a r e  e s s e n t i a l  f o r  t he  i d e n t i f i c a t i o n  

of problem a r e a s  and f o r  eva lua t ion  of countermeasures adopted t o  

r e l i e v e  the  problems. The comprehensive exposure survey would be 

based on methodology developed by H S R I  f o r  t h e  N H S B .  

Highway User Prepara t ion  

T h i s  i s  p o t e n t i a l l y  the  most long term eva lua t ion  problem we m u s t  

deal  w i t h .  We have concluded t h a t  the  customary manipulation of 

methods and equipment should be secondary t o  the  in t roduc t ionrof  



new content i n t o  both i n s t r u c t i o n a l  courses (ranging from pre-school 

t o  d r ive r  improvement) and dr iver  l icense  examinations. We need t o  

know how much e f f o r t  is  required fo r  ins t ruc t ion  and examining t o  go 

beyond " s k i l l s  and d r i l l s "  t o  a  more sophis t ica ted  concept of highway 

user tasks  i n  behavior-decision terms. We propose three  l eve l s  of 

e f f o r t  f o r  dr iver  prepara t ion:  a t  the lowest l e v e l ,  l i t e r a t u r e  on 

new content would be d i s t r i b u t e d  t o  d r ive r  education and dr iver  

improvement s p e c i a l i s t s ;  a t  the second l e v e l ,  the s p e c i a l i s t s  would 

receive in-service t r a in ing  and other  support;  the highest  l eve l  

would cons is t  of a  comprehensive program of in-service t r a i n i n g ,  publ ic  

information, and other  support t o  change i n s t r u c t i o n a l  content and 

t o  in teg ra te  i t  more s a t i s f a c t o r i l y  w i t h  d r iver  examining. Consid- 

e rable  emphasis i n  the l a t t e r  is  placed on the "diagnostic" concept 

described recent ly by Miller and Dimling (Ref 4-2) .  Three l e v e l s  of 

e f f o r t  a re  a l s o  proposed f o r  the pre-driver i n  order t o  compare school 

courses w i t h  some innovative t e l ev i s ion  techniques,  To evaluate  

i n s t r u c t i o n ,  we need t o  look a t  sub-task behavior (e.g.  perceptual 

performance), operat ional  behavior i n  both t e s t  and unobtrusive s i t u -  

a t i o n s ,  and q u a l i t a t i v e  measures of acc ident /v io la t ion  experience; 

dr iver  examining should be evaluated on i ts  d iagnos t ic  u t i l i t y  and 

i t s  ro le  i n  encouraging self-improvement. Final ly  we should examine 

the publ ic  acceptance of each l e v e l  of change. 

])river Regulation 

The d r ive r  mgula t ion  area includes the Pol ice T r a f f i c  Services ,  

Codes and Laws, Courts, and Alcohol s tandards.  Because of the nature 

of the highway sa fe ty  problem i n  h i s t o r i c a l  terms and due t o  the 

des i re s  of severa l  governmental agencies,  t h i s  area w i l l  most l i k e l y  

be the l a rges t  i n  e f f o r t  and money a s  well  a s  the longest i n  time. 

A s  a  r e s u l t ,  two in te r - re l a t ed  s e t s  of 10 experiments each have been 

proposed. S i t e s  ranging i n  population from 75,000 t o  250,000 a re  

suggested a s  f eas ib le  fo r  e f f i c i e n t  experiments. Cost es t imates  range 



from $25K t o  $2.OM per year per  program depending upon the  breadth 

of the  program. Time e s t ima te s  range from 3 t o  7 years  a s  minima 

f o r  v a l i d  and r e l i a b l e  da t a ,  again depending upon the  nature  of the  

s p e c i f i c  program. Programs which j o i n t l y  maximize s c i e n t i f i c  i n fo r -  

mation and p o s i t i v e  s o c i a l  change a r e  o f fe red  by t he  u t i l i z a t i o n  of 

innovative techniques of experimentat ion ( e . g . ,  quasi-experimental 

des ign) ,  a n a l y s i s  ( e . g . ,  mu l t i va r i a t e  a n a l y s i s  of va r i ance ) ,  program 

i n s e r t i o n  (non-obtrusive.designs and measures) and pre- ,  post -  and 

during con t r ac tu ra l  r e l a t i o n s h i p s  w i t h  the  con t r ac to r s  (e .g .  allowing 

innovative use of funds within countermeasure gu ide l ine s ,  in-house 

measuring agents  where pos s ib l e ,  e t c . ) .  Rather than assess ing  the  

e f f i cacy  of a  l im i t ed  subset  of poss ib le  "innovative" countermeasures, 

the  o v e r a l l  experimental design asks  the  ques t ions  of cost  v s .  benefi t 

and r e l a t i v e  e f f i cacy  f o r  conceptual a r e a s  of people r egu la t i on  counter-  

measures, u t i l i z i n g  the  more t r a d i t i o n a l  techniques of people regu- 

l a t i o n .  The experimental  design i s  s t r u c t u r e d  such t h a t  both add i t i ve  

and m u l t i p l i c a t i v e  e f f e c t s  of adding countermeasure e f f o r t s  t o  on- 

going people r egu la t i on  programs can be separa ted  and assessed.  The 

idea of extensive  measurement, using more in termediate  c r i t e r i a ,  

e s p e c i a l l y  behavioral  and dec i s ion  making parameters,  is suggested 

a s  the  primary need f o r  e f f e c t i v e  eva lua t ion  of any of these  programs. 

P o s s i b i l i t i e s  f o r  u t i l i z i n g  e x i s t i n g  programs ( e . g . ,  a lcohol ,  ASAP) 

is  discussed and considered a s  a  p o s s i b i l i t y  f o r  cos t  minimization. 

F i n a l l y ,  the  usefu lness  of t he  complete es tabl ishment  and u t i l i z a t i o n  

of a l l  re levant  r e l a t i o n s h i p s  i s  emphasized a s  a  requirement f o r  

e f f i c a c i o u s  programs. The f a i l u r e  t o  consider  t he  gamut of p o l i t i c a l /  

s o c i a l  cons idera t ions  a s  wel l  a s  s c i e n t i f i c  needs w i l l  produce a t  

bes t  i l l u s o r y  exper ience.  

Vehicle Regulation 

T h i s  program e s s e n t i a l l y  is vehic le  inspec t ion .  Other 

countermeasures i n  t he  area  include a f f e c t i n g  owner r e p a i r  

p r ac t i ce  a n d  p o s s i b l y  in f luenc ing  component f a i l u r e  time para- 

meters .  In t h i s  program two quest ions  need be answered. F i r s t ,  

"Does more or b e t t e r  inspec t ion  improve the  mechanical condi t ion 



of  t h e  v e h i c l e  p o p u l a t i o n ? ' l  S e c o n d ,  "Does improved m e c h a n i c a l  

c o n d i t i o n  r e d u c e  t h e  f r e q u e n c y  o r  s e v e r i t y  o f  a c c i d e n t s ? "  We 

s u g g e s t  f i v e  b a s i c  p rograms  i n  t h e  a r e a ;  1 )  d o i n g  n o t h i n g  f o r  

c o n t r o l ,  2 )  a  s i m p l e  s p o t  c h e c k  p rogram,  3 )  a  " v o l u n t a r y 1 '  s e l f -  

i n s p e c t i o n  program c o u p l e d  w i t h  s p o t  c h e c k s ,  i n t e n s i f i e d  law 

e n f o r c e m e n t ,  and  a  p o s s i b l e  c a l l - i n  a u d i t  a p p r o a c h ,  4 )  a n  a n n u a l  

s t a n d a r d  i n s p e c t i o n  s u c h  a s  a r e  u s e d  i n  s e v e r a l  s t a t e s ,  and 5) a  

h i g h l y  i n t e n s i v e  d i a g n o s t i c  i n s p e c t i o n  s y s t e m .  The p r i m a r y  mea- 

s u r e  o f  e f f e c t i v e n e s s  is t h e  c h a n g e  i n  t h e  f r e q u e n c y  o f  o u t a g e  

f o r  v a r i o u s  v e h i c l e  components  among t h e  v a r i o u s  s y s t e m s .  T h i s  

measure  would b e  o b t a i n e d  t h r o u g h  a  c o m b i n a t i o n  o f  s p o t  c h e c k s ,  

a n a l y s i s  o f  i n s p e c t i o n  s t a t i s t i c s ,  a n d  a  d i a g n o s t i c  s a m p l e  o f  

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

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

t i v e n e s s  o f  r e c a l l  c a m p a i g n s ,  and  e x a m i n a t i o n  o f  t h e  e f f e c t  o f ,  

y e t  t o  b e  a n n o u n c e d ,  u s e d  motor  v e h i c l e  s a f e t y  s t a n d a r d s .  An 

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

d e f e c t s  o f  a  c r o s s  s e c t i o n  o f  b o t h  a c c i d e n t  and  n o n - a c c i d e n t  

i n v o l v e d  v e h i c l e s  t o  d e t e r m i n e  t h e  r e l a t i v e  o v e r  i n v o l v e m e n t ,  

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

I d e a l l y  t h e  p rograms  s h o u l d  b e  l o c a t e d  i n  g e o g r a p h i c a l l y  

s e p a r a t e  a r e a s  o f  t h e  same s t a t e  t o  c o n t r o l  a s  much a s  p o s s i b l e  

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

economic d i f f e r e n c e s .  The c u r r e n t l y  a p p r o v e d  e x p e r i m e n t a l  p ro -  

gram i n  T e n n e s s e e  s e r v e s  a s  a  p r o t o t y p e  f o r  t h i s  a p p r o a c h .  

Env i ronment  R e g u l a t i o n  ( o r  Highway R e g u l a t i o n )  

Whi le  t h i s  a r e a  d e r i v e s  from t h r e e  s t a n d a r d s ( h i g h w a y  geo- 

m e t r i c ~ ,  s i g n s  and  s i g n a l s ,  and  p e d e s t r i a n  s a f e t y )  we have  

e m p h a s i z e d  t h e  s i g n s  and s i g n a l s  a r e a  f o r  a  p r o p o s e d  e x p e r i m e n t .  

T h i s  is b e c a u s e  t h e r e  is a l r e a d y  a  g r e a t  d e a l  o f  e f f o r t  i n  h igh-  
way e n g i n e e r i n g  f rom a  s a f e t y  p o i n t  o f  v i e w ,  much o f  i t  w i t h  

c o m p e t e n t  e v a l u a t i o n .  The Highway R e s e a r c h  B o a r d ,  a s  wel l  a s  

o t h e r  a g e n c i e s ,  have  e n c o u r a g e d  r e p o r t i n g  of s u c h  work .  Whi le  t h e  



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

t h e  p r e s e n t  work t h a n  t o  compe te  w i t h  i t .  

A d i f f e r e n t  a rgument  e x i s t s  f o r  t h e  p e d e s t r i a n  a r e a .  T h e r e  

i s  n o t  much d o u b t  a b o u t  t h e  k i n d s  o f  p e d e s t r i a n  p r o t e c t i o n  e f f o r t s  

which  a r e  of  v a l u e - - t r a i n i n g  ( p a r t i c u l a r l y  f o r  y o u n g s t e r s ) ,  p o l i c e  

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

i n  heavy t r a f f i c  s i t u a t i o n s ,  g r a d e  s e p a r a t i o n .  Whi le  a  p e d e s t r i a n  

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

( s a y  p e o p l e  p r e p a r a t i o n  o r  p e o p l e  r e g u l a t i o n )  t h e r e  d o e s  n o t  

seem t o  b e  much v a l u e  i n  i t  h e r e .  

The s i g n i n g  a n d  s i g n a l l i n g  a r e a  h a s  d e f i n i t e  p o s s i b i l i t i e s ,  

however .  E x i s t i n g  s t a n d a r d s  f o r  s i g n i n g  a r e  n o t  f o l l o w e d ,  e v e n  

i n  new c o n s t r u c t i o n .  And i n  o l d e r  a r e a s  s i g n i n g  is o f t e n  q u i t e  

p o o r .  The B l a t n i k  c o m m i t t e e  m o v i e s  (Ref 2-2) i n d i c a t e d  d i r e c t l y  

t h e  k i n d s  o f  maneuver  e r r o r s  c o m m i t t e d  by d r i v e r s  who w e r e  con- 

f u s e d  by s i g n i n g  on  f r e e w a y s .  We h a v e  s u g g e s t e d  a  r e s i g n i n g  

p rogram f o r  f o u r  l a r g e  c i t y  b e l t w a y s :  One t o  come up  t o  t h e  

minimum FHWA s t a n d a r d ,  t h e  s e c o n d  t o  come up t o  t h e  maximum 

s t a n d a r d ,  and t h e  t h i r d  t o  e x c e e d  t h e  s t a n d a r d  by i n n o v a t i o n ;  a  

f o u r t h  a r e a  would b e  h e l d  a s  a  c o n t r o l .  The e x p e r i m e n t  c o u l d  b e  

c o n d u c t e d  r e a s o n a b l y  q u i c k l y ,  and  a n  i m m e d i a t e  m e a s u r e  o f  e f f e c -  

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

p l i s h e d  w i t h i n  m o n t h s .  A y e a r  o r  two o f  a c c i d e n t  d a t a  would 

a l s o  b e  u s e f u l .  

A s e c o n d  s i g n a l l i n g  a n d  s i g n i n g  e x p e r i m e n t  i s  proposed--  

t h i s  o n e  t o  modi fy  t h e  s i g n s  i n  a  s m a l l  t o  medium s i z e  c i t y  

( s a y  5 0 , 0 0 0  t o  1 0 0 , 0 0 0  p o p u l a t i o n )  t o  a s s i s t  v i s i t o r s  i n  f i n d i n g  

t h e i r  way i n t o  and  t h r o u g h  t h e  u r b a n  a r e a .  T h i s  s i z e  c i t y  
was recommended a s  a  compromise  b e t w e e n  t h e  e x i s t e n c e  o f  a p ro -  

blem a n d  c o s t ,  and s h o u l d  b e  l a r g e  enough  t o  d e m o n s t r a t e  t h e  

v a l u e  o f  improved r o u t e  s i g n i n g .  M e a s u r e s  of  e f f e c t i v e n e s s  would  

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

s p e c i a l i z e d  a c c i d e n t  r e p o r t i n g  ( i . e .  a  s u p p l e m e n t a r y  a c c i d e n t  

r e p o r t  c o l l e c t e d  on o u t  o f  c i t y  v i s i t o r s ) .  T h i s  p rogram would 



t a k e  l o n g e r  f o r  measurement  t h a n  t h e  b e l t w a y  c h a n g e  d e s c r i b e d  

a b o v e ,  b u t  two y e a r s  o f  a c c i d e n t  d a t a  s u p p l e m e n t e d  by o c c a s i o n a l  

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

Sys tem R e s t o r a t i o n  

We h a v e  p r o p o s e d  t o  l o c a t e  s y s t e m  r e s t o r a t i o n  e x p e r i m e n t a l  

p rograms  i n  c o u n t y - s i z e  a r e a s  ( s e v e r a l  h u n d r e d  t h o u s a n d  p e o p l e  

i n  a  t h o u s a n d  s q u a r e  m i l e s ) .  The s i t e  s h o u l d  h a v e  a t  l e a s t  one  

m o d e r a t e - s i z e d  c i t y ,  and  some h o s p i t a l  f a c i l i t i e s .  And, a s  

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

s u s c e p t i b l e  t o  improvement .  

T h e r e  s h o u l d  b e  f o u r  s i t e s :  One f o r  a  c o n t r o l  i n  which  

measurement  b u t  no i n t e n t i o n a l  c h a n g e  would b e  made a t  l e a s t  

d u r i n g  t h e  f i r s t  y e a r s .  The s e c o n d  would b e  b r o u g h t  up t o  t h e  

NHTSA minimum s t a n d a r d  w i t h  r e s p e c t  t o  t r a i n i n g  a n d  e q u i p m e n t .  

The t h i r d  would b e  b r o u g h t  up t o  t h e  NHTSA maximum s t a n d a r d - -  

u s i n g  t h e  recommended ambulance  a t t e n d a n t  t r a i n i n g  c o u r s e ,  and 

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

p a t c h e r s  and  c l e a n u p  p e r s o n n e l .  T h i s  l e v e l  s h o u l d  a l s o  have  a  

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

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

The u s e  o f  r e t u r n i n g  m e d i c a l  corpsman a s  a t t e n d a n t s ,  h e l i c o p t e r s  

(where  t h e y  c a n  b e  p r e d i c t e d  t o  h a v e  v a l u e )  e t c .  a r e  recommended. 

I n  e a c h  c a s e  t h e  p r i n c i p a l  m e a s u r e s  w i l l  b e  time ( t h e  s e r -  

v i c e  t i m e s  i n d i v i d u a l l y  a n d  c o l l e c t i v e l y )  and  adequacy  o f  t r e a t -  

ment ( a s  j u d g e d  by m e d i c a l  p e r s o n n e l ) .  T h e r e  s h o u l d  b e  a n  

a t t e m p t  t o  m e a s u r e  m o r b i d i t y  and  m o r t a l i t y ,  a l t h o u g h  i t  is  

r e c o g n i z e d  t h a t  t h i ~ s  w i l l  b e  d i f f i c u l t  i n  any  s h o r t  term e x p e r i -  

m e n t .  A c o u n t y  o f  t h e  s i z e  d e s i g n a t e d  a b o v e ,  m i g h t  e x p e c t ,  f o r  

e x a m p l e ,  t o  h a v e  50 t o  75 t r a f f i c  f a t a l i t i e s  p e r  y e a r ,  b u t  t h e  

d e v i a t i o n  o f  t h e  a c t u a l  number f rom t h e  mean is  l i k e l y  t o  b e  

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

c a s e s  is  i n  o r d e r .  



Some pe r t i nen t  aspec t s  of these  proposed programs a r e  presented 

i n  condensed form i n  Table 2-1 f o r  summary-purposes. 

2 . 3  Program Planning C r i t e r i a  

A s  s t a t e d  above then,  our conclusion is t h a t  s i x  types of 

demonstration programs should be implemented t o  provide a  compre- 

hensive evaluat ion of highway s a f e t y  countermeasures. 

The demonstration programs mus t  be designed t o  provide answers 

i n  two a r ea s  of u n c e r t a i n i t y :  

1) Which standard a r e a s  provide the  bes t  oppor tun i t i es  
f o r  highway s a f e t y  improvement? 

2 )  W.hat countermeasures i n  each program a rea  a r e  most 
de s i r ab l e  f o r  highway sa fe ty  improvement? 

The supposi t ion t h a t  an answer t o  these  general  ques t ions  does i n  

f a c t  e x i s t  a l s o  implies a  means f o r  r a t i n g  each program and counter- 

measure type : in  terms of e f f ec t i venes s .  

O u r  approach t o  answering the  general  ques t ions  posed above is  

t o  consider t h a t  each program type t h a t  i s  implemented w i l l  be 

designed t o  provide a  measure of UTILITY a s  a  funct ion of LEVEL OF 

APPLICATION. To take a  simple quan t i f i ab l e  example, we might r a t e  

a  water ch lor ina t ion  system by i t s  u t i l i t y  ( i n  terms of the  number 

o i  bac t e r i a  k i l l e d  per  nit volume of water) a s  a  funct ion of the 

l e v e l  of app l i ca t i on  (gms of chWrine per u n i t  volume of wate r ) .  

Such a  measurement would provide 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 bac t e r i a  and ch lor ine ,  a s  ind ica ted  i n  Figure 

2-2. That i s ,  very small  app l i ca t i on  l e v e l s  would not provide a  

l e t h a l  dosage and l i t t l e  e f f e c t ( o r  change i n  u t i l i t y )  would be not- 

i ced .  When dosage is  increased t o  the  point  where some e f f e c t  is 

not iced,  a  c r i t i c a l  Minimum Applicat ion Level i s  defined.  Conversely, 

when the  dosage l e v e l  i s  very l a r g e ,  a  s a t u r a t i o n  e f f e c t  is obtained 

and a  c r i t i c a l  Maximum Applicat ion Level can be defined.  Knowledge 

of the  two appl ica t ion  l e v e l s  se rves  t o  def ine  the  usefu l  operat ing 

region f o r  t h i s  type of system. 





L e v e l  o f  A p p l i c a t i o n  
( C h l o r i n e  c o n c e n t r a t  i o n )  

F i g u r e  2-2. T y p i c a l  U t i l i t y - A p p l i c a t i o n  B e h a v i o r  

Such a  one  d i m e n s i o n a l  r e l a t i o n s h i p  be tween  e a s i l y  q u a n t  i- 

f i a b l e  u t i l i t y  a n d  a p p l i c a t i o n  m e a s u r e s  is ,  u n f o r t u n a t e l y ,  n o t  

a p p l i c a b l e  t o  o u r  p r o b l e m ;  t h e  g e n e r a l  me thodo logy ,  however is .  

U t i l i t y ,  i n  g e n e r a l ,  w i l l  be a  m u l t i - d i m e n s i o n a l  q u a n t i t y  t h a t  

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

q u a n t i t y  o f  t h i s  k i n d .  Some d i m e n s i o n s  o f  t h e  u t i l i t y  v a r i a b l e  

w i l l  be  s t r a i g h t f o r w a r d ,  q u a n t i f i a b l e  components  s u c h  a s  t h e  number 

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

d e f e c t i v e  b r a k e s ,  o r  t h e  number o f  moving v i o l a t i o n s .  O t h e r  com- 

p o n e n t s ,  w h i l e  n o t  m e a s u r a b l e  may be  r a n k e d  on some s c a l e  o f  impor-  

t a n c e  w h i l e  s t i l l  o t h e r  components  a r e  s i m p l y  c a t e g o r i c a l  i n  n a t u r e .  

Al though  we have  t a l k e d  o n l y  o f  t h e  u t i l i t y  measure  h e r e ,  t h e  same 

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

The i m p o r t a n t  p o i n t  t o  n o t e  h e r e  is  t h a t  o u r  d e s i r e d  r e l a t i o n -  

s h i p  between U t i l i t y  a n d  L e v e l  of  A p p l i c a t i o n  w i l l  b e  a c o m p l i c a t e d  

o n e .  Now t h e  maxima of  m u l t i v a r i a t e  f u n c t i o n s  a r e  n o t o r i o u s l y  

d i f f i c u l t  t o  f i n d  a n d  w e  do  n o t  have  any  h i g h  h o p e s  o f  d e t e r m i n i n g  

optimum l e v e l s  of  a p p l i c a t i o n s .  What w e  do  know how t o  f i n d  w i t h  

p r o p e r l y  d e f i n e d  measurements ,  however ,  are i n d i c a t i o n s  o f  t h e  

c r i t i c a l  minimum and  maximum a p p l i c a t i o n  l e v e l s  t h a t  c o u l d  d e f i n e  

t h e  a c c e p t a b l e  r e g i o n  o f  o p e r a t i o n  f o r  a  g i v e n  p rogram t y p e .  



In order t o  loca te  these c r i t i c a l  poin ts  we propose using a  

number of separate  t e s t  s i t e s  f o r  each program area w i t h  the use of 

a  d i f f e r e n t  appl ica t ion  l eve l  a t  each s i t e .  me i n i t i a l  measure of 

l e v e l  of appl ica t ion  w i l l  be simply the number of countermeasures 

tha t  a re  employed i n  each demonstration. T h u s ,  we may vary i n  com- 

p lexi ty  from a  control  s i t e  where no changes i n  the ex i s t ing  

s t ruc tu re  a re  made t o  a maximum e f f o r t  l eve l  i n  which a  s ignif icant  

number of se lec ted  countermeasures a re  employed. Because of secondary 

modifications i n  the t r a f f i c  system brought about by the appl ica t ion  

of a  primary countermeasure, the l eve l  of appl ica t ion  i n  p rac t i ce  

may d i f f e r  from the assigned count of countermeasure types.  For 

example, an increased conviction r a t e  i n  the courts  may r e s u l t  i n  

a  sympathetic increase i n  the number of v io la t ions  issued by pol ice 

who f e e l  t h e i r  e f f o r t s  a re  being more adequately rewarded. 

2.4  Countermeasure Categories 

The Hall-Carlson report  (Ref. 2-1) indicated t h a t  counter- 

measure programs could be divided i n t o  three  general  ca tegor ies  w i t h  

respect t o  evaluat ion methodology. The f i r s t  type is ca l l ed  "DIRECT 

COMPONENT CHANGE" program, and is t y p i f i e d  by the i n s t a l l a t i o n  of 

a  l e f t  t u r n  lane a t  an in te r sec t ion  where many rear-end accidents 

occur. Another d i r e c t  component change ( i n  the vehicle construction 

a rea )  i s  the introduct ion of energy absorbing s t ee r ing  column. These 

d i r e c t  changes can be evaluated sensibly by a  d i r e c t  measure of 

accident r a t e  or  i n j u r y  r a t e  respect ive ly ,  s ince they a re  closely 

connected w i t h  the accident process.  

The second type of program is  ca l l ed  a  "COUNTING" program. 

There a re  a  number of such a c t i v i t i e s  going on present ly under "402" 

sponsorship. In the "codes and laws" area there a re  "COUNTING" 

a c t i v i t i e s  such a s  simply determining how close a  given s t a t e  is 

t o  the Uniform Vehicle Code. T h i s  type of program can perhaps best  

be evaluated by an audi t ing process - i . e .  was i t  done. Counting 

the t r a f f i c  s igna l s  i n  a  c i t y ,  inventorying the ambulance capab i l i ty  

of a  county, e t c .  a re  reasonable programs ( a t  l e a s t  under some of 

the s tandards) ,  but general ly  one can only measure whether or  not 

they were done and perhaps discover whether they provided useful  

information f o r  d i rec t ing  an ac t ion  program. 



The t h i r d  kind of countermeasure i s  ca l led  an "INDIRECT 

COMPONENT CHANGE" program, T h i s  c l a s s  cons t i tu te s  the most common 

programs, and is exemplified by the addition of a  new simulator 

t o  a  dr iver  education program w i t h i n  a  ju r i sd ic t ion ,  or the i n s t a l -  

l a t ion  of VASCAR i n  s t a t e  police c ru i se r s .  In these cases the 

intended e f f e c t  of the change is  usually t o  a l t e r  the character- 

i s t i c s  of the d r ive r ,  the vehicle ,  or the road a s  discussed above. 

In general there  is a  spectrum of possible  measurements tha t  

may be made i n  connection w i t h  any act ion program. Often some d i rec t  

effect. can be measured, b u t  u l t imately i t  i s  q u i t e  des i rable  t o  

r e l a t e  the countermeasure t o  the overa l l  accident r a t e ,  A choice 

between the two measurement approaches is  usually d i f f i c u l t  t o  

make. The ult imate goal of any system modification is ,  of course, 

the reduction of accidents :  t h i s  s t a t i s t i c ,  however, is  very 

d i f f i c u l t  t o  r e l a t e  pos i t ive ly  t o  the countermeasure. On the other 

hand, the use of indi rec t  c r i t e r i a  o f f e r s  the p o s s i b i l i t y  of f inding 

a  well understood re la t ionship  between countermeasure and measure- 

ment s t a t i s t i c ;  b u t  the re la t ionship  between the measured output 

and the overa l l  accident r a t e  may be obscure a t  bes t .  Our  hypo- 

t h e s i s  is tha t  the appropriate measure can only be devised by a  

careful  modelling of the problem so a s  t o  understand the chain of 

re la t ionships  shown i n  Figure 2-1. 

2 . 5  Countermeasure Candidates and Their Selection 

Potent ia l ly  then, a  huge number of po ten t i a l  countermeasures 

e x i s t  i f  one counts each s p e c i f i c  appl ica t ion .  I t  is  consequently 

of l i t t l e  use or  value t o  simply l is t  a l l  the possible  things tha t  

could be t r i e d  t o  improve t r a f f i c  sa fe ty .  Recognizing t h i s ,  i t  

has seemed t o  u s  much more sens ib le  t o  determine those counter- 

measure types tha t  have received a  broad base of support i n  the 

t r a f f i c  safe ty  community and have demonstrated some po ten t i a l  fo r  

success. Our source of t h i s  information has been the bibliography 



included i n  Volume 2 ,  the computer data f i l e  of 402 programs des- 

cribed i n  the Appendix, a knowledge of ex i s i tng  403 demonstration 

programs, t a l k s  w i t h  NHSB regional d i r e c t o r s ,  and our contacts w i t h  

other knowledgeable p a r t i e s .  To t h i s  l ist  we have added some 

countermeasures of our own t h a t  seem appropriate t o  a p a r t i c u l a r  

program area .  Having gzthered a l ist  of countermeasures by t h i s  

procedure, fu r the r  se lec t ion  is  necessary t o  choose those candidates 

tha t  would do best  i n  a program of the type we des i re .  Some f u r -  

ther  c r i t e r i a  tha t  we have used f o r  se lec t ion  are  described below. 

An important c r i t e r i a  f o r  the long term appl icat ion of a 

s p e c i f i c  countermeasure is the degree of acceptance tha t  the 

measure generates among the motoring publ ic .  I t  i s  t rue  tha t  most 

highway safe ty  ac t ions  are  regulatory i n  nature since they seek t o  

b r i n g  about a behavior pa t t e rn  t h a t  i s  understood by everyone 

u s i n g  the system. Man's basic  freedom of s p i r i t  does not take 

kindly t o  regulat ion,  however, and a t  best  conditions a re  accepted 

a s  necessary f a c t s  of l i f e .  W i t h i n  the  accepted framework of 

regulat ion,  then, i t  seems best  i n  the long r u n  t o  avoid those 

measures which the population a t  large f e e l s  a re  u n d u l y  repressive.  

A s  an example, the s ign i f i can t  reduction of speed l i m i t s  on a 

given highway might reduce accidents i n  the immediate locale  b u t  

could have long term detrimental  e f f e c t s  i n  diverse areas  a s  a 

r e s u l t  of ill w i l l  generated by people who use the highway and 

f e e l  w i t h  some cause tha t  the speed l i m i t  is unreasonable. In 

summary, the e n t i r e  subject  of regulat ion m u s t  be handled care- 

f u l l y  a s  a r e s u l t  of man's basic freedom of act ion and a s  a r e s u l t  

of the individual  or  community power gained through the regulat ion 

of o thers .  

Another c r i t e r i o n  involves the degree of change represented 

by the countermeasure. Here we have the important balance between 

what could be done and what seems best  t o  do ( r e l a t i v e  t o  what has 



been done) and what resources a re  avai lab le  t o  accomplish the charge. 

In ce r t a in  areas--driver preparat ion,  f o r  instance-- i t  is f e l t  t h a t  

what has been done is inadequate i n  many respects  t o  achieve the 

desired object ive : consequently some s ign i f i can t  changes have been 

proposed. T h i s  recognized need f o r  change must  be balanced against  

the  resources avai lab le  (manpower, money, f a c i l i t i e s ,  e t c ) .  t o  

accomplish the change and against  i t s  r e l a t i v e  p r i o r i t y  among other  

countermeasure approaches. 

Further,  i f  the countermeasure is t o  have na t ional  a p p l i c a b i l i t y  

i t s  large sca le  e f fec t iveness  m u s t  be considered. Certain measures 

may be t a i l o r - f i t t e d  t o  s p e c i f i c  loca les  b u t  a re  not appl icable  

i n  general  on a country wide bas i s .  

The t i m i n g  of a s p e c i f i c  countermeasure may a l s o  be c r i t i c a l l y  

important i f  recognition of i t s  value i s  t o  be obtained. T h i s  

statement s imp ly  implies a recognition t h a t  ideas  have t h e i r  own 

natura l  "time" and t h a t  i t  is  l i t t l e  use t o  preach puritanism 

d u r i n g  a period of l i b e r a l  tendencies.  

Final ly  there is the p r a c t i c a l ,  experimental design problem 

of se lec t ing  countermeasures tha t  lend themselves t o  d e f i n i t e  mea- 

sures  of enforcement l eve l  and t o  s u i t a b l e  intermediate c r i t e r i a  

measures of t h e i r  e f f e c t  on the system. Since many, many programs 

i n  the pas t  have f a i l e d  t o  demanstrate any u t i l i t y  f o r  the counter- 

measures under evaluat ion,  t h i s  consideration is  c r i t i c a l .  That 

is ,  a demonstrated capabi l i ty  f o r  a " l e s s  des i rable"  countermeasure 

seems t o  be more s i g n i f i c a n t  than the undemonstrated capabi l i ty  of 

a "be t te r"  one. 

While we believe f i r m l y  i n  t h i s  view a s  a researchlorganizat ion,  

i t  i s  not the considered opinion of the  highway sa fe ty  community 

i n  general .  In a grea t  many instances there  is strong fee l ing  t h a t  

c e r t a i n  concepts a re  useful  and t h a t  everyone knows they a re  useful .  

In such cases we f e e l  t h a t  these programs should ce r t a in ly  be funded. 



Rather than promoting these  programs a s  an honest ,  hypothesis  

approach t o  the  problem, however, an i n e f f e c t i v e  eva lua t ion  e f f o r t  

is appended t o  add an aura of s c i e n t i f i c  endeavor. The net  r e s u l t  

i s  a  consumption of t ax  d o l l a r s  and the  generat ion of a  s k e p t i c a l  

a t t i t u d e  about the  v a l i d i t y  of s c i e n t i f i c  a n a l y s i s .  O u r  aim 

consequently is t o  design programs t h a t  w i l l  y i e l d  r e s u l t s  commend- 

ab le  t o  eva lua t ion  a t  the  expense of more 'fobviously'f de s i r ab l e  

programs. 



2 . 6  E x p e r i m e n t a l  D e s i g n  and  Measurement 

T h e r e  a p p e a r  t o  b e  a t  l e a s t  two m a j o r  c o n s i d e r a t i o n s  w i t h  

r e s p e c t  t o  t h e  d e s i r e d  ou tcomes  o f  e x p e r i m e n t a l  c o u n t e r m e a s u r e  

p r o g r a m s ,  p o s i t i v e  c h a n g e  a n d  e x p e r i m e n t a l  e v i d e n c e .  Pos i t ive  

c h a n g e  o f  c o u r s e  i n v o l v e s  a  good d e a l  o f  v a l u e  j u d g m e n t ,  b u t  most  

c a n  a g r e e  t h a t  r e d u c i n g  t h e  n e g a t i v e  a s p e c t s  o f  highway t r a n s -  

p o r t a t i o n  ( d e a t h ,  a c c i d e n t s ,  c o n f l i c t s ,  e t c . )  is d e s i r a b l e .  A 

more d e t a i l e d  d i s c u s s i o n  c o n c e r n i n g  t h e  why and  how o f  p o s i t i v e  

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

l a t e r  i n  t h i s  r e p o r t  (C.F.  S e e  5 ) .  E x p e r i m e n t a l  e v i d e n c e ,  t h e  

p r i m e  r e q u i s i t e  o f  SCOPE, r e q u i r e s  some d e f i n i t i o n  w i t h  r e g a r d  

t o  demands a n d  r e s o u r c e s  o f  s u c h  a n  e f f o r t .  A malady common t o  

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

s c i e n c e s  a s  we l l ,  i s  t h e  a t t e m p t  t o  m i m i c  t h e  a p p a r e n t  s u c c e s s  

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

model  of r e s e a r c h  t o  complex ( b i o l o g i c a l ,  p s y c h o l o g i c a l ,  s o c i a l  

a n d  p h y s i c a l )  i l l - d e f i n e d  s y s t e m s  s u c h  a s  t h e  highway s a f e t y  

s y s t e m .  

Though one  c a n  a d m i r e  t h e  z e a l  o f  s u c h  a n  a p p l i c a t i o n ,  t h e  

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

l a c k  o f  s u c c e s s  w i t h  t h e  s t r i c t  F i s h e r i a n  o r  a g r i c u l t u r a l  ( F i e l d  

" A "  v s .  F i e l d  "B" where  A r e c e i v e d  f e r t i l i z e r  and  B r e c e i v e d  

none)  t y p e  o f  experimental/statistical a p p r o a c h  t o  highway s a f e t y  

r e s e a r c h  demands some more e f f e c t i v e  a p p r o a c h  f o r  e x t r a c t i n g  i n -  

f o r m a t i o n  from s u c h  r e s e a r c h .  T h i s  document p r o p o s e s  e x p e r i m e n t a l  

d e s i g n  and  measurement  a s  t h e  s t a t e - o f - t h e - a r t  a p p r o a c h  t o  v e r i -  

f y i n g  t h e  e f f i c a c y  of highway s a f e t y  c o u n t e r m e a s u r e s .  T h i s  r e -  

p o r t  a l s o  is  p r e d i c a t e d  on t h e  b e l i e f  t h a t  a n  e x p e r i m e n t a l  d e s i g n  

w i t h  some known d e g r e e  o f  d e s i g n  a n d  c o n t r o l  is  b e t t e r  t h a t  t h e  

t r a d i t i o n a l i s t  a p p r o a c h  o f  a  s t r ic t  e x p e r i m e n t  v s .  no  e x p e r i m e n t  

a t  a l l .  I f  one  i s  t o  a c c o m p l i s h  t h e  g o a l  t h a t  SCOPE w i s h e s  t o  

a t t a i n  t h e n  s u c h  a  n i h i l i s t i c  a p p r o a c h  mus t  b e  s u p p l a n t e d  by a  

c a r e f u l  compromise  w h i c h  m a x i m i z e s  p o s i t i v e  ou tcomes  and  m i n i -  

m i z e s  c o n t a m i n a t i n g  i n t e r f e r e n c e s  g i v e n  t h e  r e s o u r c e  c o n s t r a i n t s .  



Tha t  is t o  s a y ,  g i v e n  t h e  r a n g e  o f  p o s s i b l e  c o u n t e r m e a s u r e  

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

a c c o m p l i s h  SCOPE r e q u i r e m e n t s ,  t h e r e  would e x i s t  v i t u a l l y  no 

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

s e n t  highway s a f e t y  s y s t e m .  The a l t e r n a t i v e s  t h e n  a r e  t o  e i t h e r  

abandon SCOPE and c o n t i n u e  i n  o u r  ways o r  t o  t a k e  a d v a n t a g e  of - 
c e r t a i n  components  o f  t h e  on-go ing  highway s a f e t y  s y s t e m ,  i n s e r t  

some d e g r e e  o f  c o n t r o l ,  t e c h n i q u e s  o f  measurement  and  s a m p l i n g ,  

and  e x e c u t e  a  q u a s i - e x p e r i m e n t ,  where  we may n o t  have  a  f u l l y  

c o n t r o l l e d  a n d / o r  r andomized  d e s i g n  b u t  we c a n  m e a s u r e  a n d  i n t e r -  

p r e t  t h e  e f f e c t s  o f  t h o s e  e l e m e n t s  o v e r  which we have  no  c o n t r o l .  

T h i s  is  t h e  method o f  q u a s i - e x p e r i m e n t a l  d e s i g n .  T h e s e  t e c h n i -  

q u e s  a r e  more f u l l y  e x p l i c a t e d  i n  Ref 5-7 and  t h e  r e a d e r  is u r g e d  

t o  c o n s u l t  t h i s  r e f e r e n c e .  

An i l l u s t r a t i o n  o f  t h e  q u a s i - e x p e r i m e n t a l  method i n  highway 

s a f e t y  would b e  t h e  u t i l i z a t i o n  o f  a  " n a t u r a l "  phenomenon s u c h  

a s  t h e  c u r r e n t  s t a t e  o f  a f f a i r s  i n  T e n n e s s e e  w i t h  r e s p e c t  t o  

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

f o r m s  o f  v e h i c l e  i n s p e c t i o n  e x i s t :  ( 1 )  Semi -annua l  (Memphis) ,  

( 2 )  Annual  ( C h a t t a n o o g a )  a n d  (3)  K n o x v i l l e  h a s  j u s t  d i s c o n t i n u e d  

i n s p e c t i o n .  By employ ing  some e x t e n s i v e  t y p e  o f  measurement  

and s a m p l e  s e l e c t i o n ,  t h e  s t a t e  o f  a f f a i r s  i n  T e n n e s s e e  c a n  b e  

p a r a l a y e d  i n t o  a  q u a s i - e x p e r i m e n t a l  d e s i g n .  H i s t o r y  and  t e s t i n g  

e f f e c t s  must  b e  measured  a n d / o r  c o n t r o l l e d  where  p o s s i b l e ,  b u t  

i n  any c a s e  T e n n e s s e e  c a n  a l l o w  t h e  e x p e r i m e n t a l  a s s e s s m e n t  o f  

r e l a t i v e  e f f i c a c y  o f  s e v e r a l  l e v e l s  o f  motor  v e h i c l e  i n s p e c t i o n  

v i a  t h e  q u a s i - e x p e r i m e n t a l  method.  S e c t i o n  6 o f  t h e  r e p o r t  o u t -  

l i n e s  t h e  d e t a i l s  o f  s u c h  a n  e f f o r t .  T h e r e  i s  no r e a s o n  why t h i s  

method c a n n o t  b e  u t i l i z e d  i n  t h e  o t h e r  c o u n t e r m e a s u r e  a r e a s .  

A t r a d e - o f f  t h e n  e x i s t s  be tween  s t r e n g t h  o f  c o n t r o l  o r  d e s i g n  

and  s t r e n g t h  o r  d e p t h  of  measurement .  What we c a n n o t  c o n t r o l  we 

must  m e a s u r e .  C o n s e q u e n t l y  c u r r e n t  s t a t e - o f - t h e - a r t  s t a t i s t i c a l  

me thods  s u c h  a s  r andomized  b l o c k s  a n a l y s i s  o f  v a r i a n c e  and  m u l t i -  

v a r i a t e  a n a l y s i s  o f  v a r i a n c e  and  c o v a r i a n c e  p e r m i t  a  t y p e  o f  

a f t e r - t h e - f a c t  o r  p o s t  hoc  " c o n t r o l "  o r  a d j u s t m e n t  where  c o n t r o l  

is n o t  p o s s i b l e  on a n  e x p e r i m e n t a l  b a s i s .  I n  any c a s e ,  i t  would 



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

t h a n  no e x p e r i m e n t a l  e v a l u a t i o n  a t  a l l ,  which  i n d e e d  would pro-  

b a b l y  b e  t h e  o t h e r  c h o i c e .  

The above  a rgument  t h e n  p o i n t s  t o w a r d  more e x t e n s i v e  measure-  

ment and  t h e  u t i l i z a t i o n  o f  more i n t e r m e d i a t e  c r i t e r i a  ( a s  

opposed  t o  f i n a l  c r i t e r i a  s u c h  a s  a c c i d e n t  and  i n j u r y  i n d i c e s )  

i n  t h e  highway s a f e t y  c a u s a l  c h a i n  o f  e v e n t s  (Ref 2 - 3 ) .  A t  l e a s t  

t h r e e  a d d i t i o n a l  j u s t i f i c a t i o n s  f o r  s u c h  e x t e n s i v e  measurement  

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

a r e  g e n e r a l l y  more f r e q u e n t l y  o c c u r r i n g  t h a n ,  s a y  a c c i d e n t s ,  s u c h  

a  r i c h e r  measure  p r o d u c e s  more r e l i a b l e  e v i d e n c e  of  c h a n g e .  

S t a t i s t i c a l l y ,  a  power f u n c t i o n  e x p l i c a t e s ,  amongst  o t h e r  t h i n g s ,  

t h e  f a c t  t h a t  by i n c r e a s i n g  s a m p l e  s i z e  ( e . g .  by i n c r e a s i n g  t h e  

number of  measurements  by u s i n g  i n t e r m e d i a t e  c r i t e r i a )  we c a n  

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

a n  e x p e r i m e n t a l  s y s t e m .  

The power c u r v e s  below ( f i g .  2-3) i l l u s t r a t e  t h e  r e l a t i v e  

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

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

a s  t h e  d e t e c t o r .  

S i m p l y ,  a  power c u r v e  o r  f u n c t i o n  r e p r e s e n t s  t h e  l i k e l i h o o d  

o f  d e t e c t i n g  a  s i g n i f i c a n t  e f f e c t  f rom a  c h a n g e  i n  t h e  a r i t h m e t i c  

mean of  some c r i t e r i o n  ( e . g .  a v e r a g e  a c c i d e n t  r a t e  p e r  p e r s o n  p e r  

y e a r )  g i v e n  a  c e r t a i n  c o n f i d e n c e  l e v e l  ( a l p h a ) ,  a  c e r t a i n  s a m p l e  

s i z e  ( n )  a n d  a  c e r t a i n  v a r i a b i l i t y  ( s i g m a )  f o r  t h a t  s a m p l e .  I n  

t h i s  c a s e ,  t h e  c r i t e r i o n  t y p i f i e d  c o n s i s t s  o f  a  s t a n d a r d  d e v i a t i o n  

o f  . 2 5  a  s a m p l e  s i z e  of  1 0 0 0 ,  a  c o n f i d e n c e  l e v e l  o f  99% a n d  

c h a n g e s  i n  t h e  mean l i k e l y  f o r  means i n  t h e  n e i g h b o r h o o d  o f  . 05 .  

An example  o f  s u c h  d a t a  would b e  t h e  M i c h i g a n  D r i v e r  P r o f i l e  o f  
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approximately 1000 d r i v e r s  ovcr  a  seven year  per iod  (1961-1967)* 

w i t h  a  mean of about .071  a c c i d e n t s  per  d r i v e r  per  year  and a 

s t a n d a r d  d e v i a t i o n  of about  .26 .  G e n e r a l l y ,  a c c i d e n t  d a t a  of 

t h i s  s o r t  has an average  of about .07 and a  s t a n d a r d  d e v i a t i o n  

of  about t h r e e  t imes  t h a t  number. The c o e f f i c i e n t  of v a r i a t i o n  C ,  

equal  t o  t h e  s t a n d a r d  d e v i a t i o n  S  d i v i d e d  by t h e  mean m ( i . e .  

C = S/m) is  u s e f u l  i n  d e s c r i b i n g  t h e s e  d a t a .  For u l t i m a t e  

c r i t e r i a  such  a s  t h e  above, C e q u a l s  approximately 3 ( i . e .  t h e  

S is t h r e e  t imes  t h e  mean). A s  we approach more i n t e r m e d i a t e  

c r i t e r i a  which a r e  l e s s  open t o  contaminat ing  ex t raneous  f a c t o r s ,  

C approaches 1, which i m p l i e s  l e s s  v a r i a b i l i t y ,  t h e r e f o r e  more 

t t c o n t r o l "  i n  t h e  g e n e r a l  s e n s e .  I f  we look a t  t h i s  cu rve  ( t o  

t h e  r i g h t )  we can  s e e  t h a t  w i th  a  sample s i z e  of 1000, we would 

have t o  have a  d i f f e r e n c e  a s  l a r g e  a s  - 0 4  (more than  1/2 of t h e  

mean) i n  o r d e r  t o  have a  90% chance of d e t e c t i n g  a  s i g n i f i c a n t  

e f f e c t .  From a  d i f f e r e n t  p o i n t  of view, we would have t o  have a t  

l e a s t  a  sample of 1000 i n  o r d e r  t o  have a  p r o b a b i l i t y  of d e t e c t i n g  

a  .04  change i n  t h e  mean. This  is c e r t a i n l y  a  s u b s t a n t i a l  change 

and i t  is d o u b t f u l  i f  such  a  change could  be e f f e c t e d .  Another 

way of overcoming t h i s  is t o  i n c r e a s e  sample s i z e ;  t h e  problem 

then  becomes one of i n c r e a s i n g  c o s t  and t ime,  two u n d e s i r a b l e  

f a c e t s  of our  proposed s e t  of exper iments .  Another a l t e r n a t i v e ,  

a s  mentioned e a r l i e r ,  is t o  d e t e c t  changes wi th  more r e spons ive  

c r i t e r i a ,  i n t e r m e d i a t e  measurements. From our  power c u r v e s ,  we 

can s e e  t h a t  us ing  a  i n t e r m e d i a t e  c r i t e r i o n  ( e . g .  d r i v e r  e r r o r s  

o r  c o n f l i c t s  per  d r i v e r  per  y e a r )  w i l l  g i v e  us  a  more powerful 

d e t e c t o r  of s i g n i f i c a n t  change.  From t h e  l e f t  hand cu rve ,  we 

can s e e  t h a t  w i t h  a  sample of s t i l l  only a  1000, a  99% conf idence  

l e v e l ,  and a  s t a n d a r d  d e v i a t i o n  of 50,  we can d e t e c t  a  d i f f e r e n c e  

a s  l a r g e  a s  8 . 0  i n  t h e  mean of our  c r i t e r i o n  wi th  a  p r o b a b i l i t y  

of . 9 0 .  Here t h e  c o e f f i c i e n t  of v a r i a b i l i t y  would be approximately 

1, s o  we would be d e a l i n g  wi th  a  c r i t e r i o n  wi th  a  mean of 5 0 . 0  

and a  s t a n d a r d  d e v i a t i o n  of 5 0 . 0 ,  which would be i n  t h e  range of 

Y- 
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d a t a  s u c h  a s  d r i v e r  e r r o r s ,  e t c .  I n  g e n e r a l ,  we c a n  s e e  t h a t  

t h e  s t e e p e r  c u r v e ,  t h e  o n e  on  t h e  l e f t ,  r e p r e s e n t s  t h e  most  

p o w e r f u l  c r i t e r i o n ,  t h e  o n e  most  l i k e l y  t o  d e t e c t  a  s m a l l e r  c h a n g e  

i n  t h e  mean. A g r e a t  a d v a n t a g e  o f  s u c h  a  c r i t e r i o n  is t h a t  un- 

l i k e  t h e  l i m i t e d  a c c i d e n t  r a t e  c r i t e r i o n  which  is bounded by i ts  

r e l a t i v e  s c a r c i t y ,  t h e  i n t e r m e d i a t e  t y p e  o f  c r i t e r i o n  is r e l a t i v e l y  

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

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

c h a n g e ,  and  i f  we t a k e  more o f  s u c h  m e a s u r e s ,  i n c r e a s e s  t h e  l i k e -  

l i h o o d  o f  d e t e c t i n g  s m a l l e r  c h a n g e s .  T h u s ,  we a r e  s a y i n g  t h a t  

i n  a d d i t i o n  t o  t h e  l e s s  p o w e r f u l  u l t i m a t e  c r i t e r i a ,  we s h o u l d  u s e  

a n  abundance  o f  i n t e r m e d i a t e  c r i t e r i a  i n  o r d e r  t o  ( 1 )  d e t e c t  

s i g n i f i c a n t  c h a n g e s  more q u i c k l y  and (2 )  e s t a b l i s h  t h e  e n t i r e  

c a u s a l  c h a i n  be tween  t h e  i n t e r m e d i a t e  c r i t e r i a  and  t h e  u l t i m a t e  

c r i t e r i a  a c c o r d i n g  t o  o u r  mode l .  

An added  r e s p o n s i b i l i t y  o f  s u c h  a n  a p p r o a c h  is t h e  r e q u i r e -  

ment t h a t  we must  t h e n  c o n n e c t  a l l  o f  t h e  c r i t e r i a  t h r o u g h  some 

c a u s a l  c h a i n  model  t o  t h e  f i n a l  a c c i d e n t  c r i t e r i a  i n  o r d e r  t o  

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

d i c t o r s .  Ano the r  p r a c t i c a l  c o n s e q u e n c e  o f  u t i l i z i n g  i n t e r m e d i a t e  

c r i t e r i a  is t h e  i n c r e a s e  i n  r e s p o n s i v e n e s s  o f  o u r  measurement  by 

d e c r e a s i n g  t h e  amount o f  time needed  t o  s a m p l e  enough d a t a  t o  

d e t e c t  c h a n g e .  T h i s  a g a i n  is o b v i o u s  from power c u r v e s .  The 

need  f o r  more r e s p o n s i v e  c r i t e r i a  f o r  s h o r t e r  e x p e r i m e n t s  is 

o b v i o u s  f rom t h e  dynamic r a t e  of  c h a n g e  o f  o u r  c u r r e n t  s o c i a l  and 

t r a n s p o r t a t i o n  s y s t e m  and  c o n s e q u e n t l y  t h e  p r o b a b i l i t y  o f  uncon- 

t r o l l e d  v a r i a n c e  i n  q u a s i - e x p e r i m e n t a l  d e s i g n s .  A s e c o n d  j u s t i -  

f i c a t i o n  o f  t h e  i n t e r m e d i a t e  c r i t e r i o n  a p p r o a c h  is  t h a t  i n t e r -  

m e d i a t e  c r i t e r i a  t e n d  t o  b e  less  c o n f o u n d e d  by e x t r a n e o u s  f a c t o r s  

and t h u s  c o n t a m i n a n c e  t h a n  do f i n a l  c r i t e r i a .  S i m p l y ,  we have 

more c o n t r o l  o v e r  i n t e r m e d i a t e  c r i t e r i a ,  t h e y  a r e  more common 

and t h u s  e a s i e r  t o  m e a s u r e .  Aga in ,  t h e  f a c t  t h a t  t h e y  a r e  

" c l e a n e r "  m e a s u r e s  makes them more r e l i a b l e  and more v a l i d  a s  

c h a n g e  c r i t e r i a .  



T h i r d ,  and  f i n a l l y ,  i n t e r m e d i a t e  c r i t e r i a  p e r m i t  t h e  

a p p l i c a t i o n  o f  t h e  more r e a l i s t i c  m u l t i p l e  c a u s a t i o n  model  t o  

t h e  s y s t e m .  Through t h e  u t i l i z a t i o n  o f  s u c h  t e c h n i q u e s  a s  

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

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

upon a l l  o f  t h e  d e p e n d e n t  m e a s u r e s  ( i n t e r m e d i a t e  c r i t e r i a ) ,  con- 

t r o l l i n g  f o r  t h e i r  i n t e r d e p e n d e n c y ,  and  t h e  e f f e c t s  upon e a c h  o f  - 
t h e  v a r i a b l e s  i n  i s o l a t i o n .  A l s o ,  by u s i n g  s t r e n g t h  s t a t i s t i c s *  

we c a n  a s s e s s  t h e  e f f i c a c y  o f  a l l  o f  t h e  c r i t e r i a  a s  c h a n g e  

d e t e c t o r s .  

I t  is w i t h  t h e  a b o v e  t e c h n i q u e s  t h a t  t h e  s c i e n c e  o f  highway 

s a f e t y  c a n  "come o f  a g e "  and o p e r a t e  more s e n s i t i v e l y  t o  t h e  

demands p l a c e d  upon i t  by b o t h  s c i e n t i s t s  and  l a y  p e r s o n s  a s  

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

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

a r e  b e g i n n i n g  t o  r e c o g n i z e  t h e  need  t o  t a i l o r  m o d e l s  o f  e x p e r i -  

m e n t a t i o n  and  a n a l y s i s  t o  t h e  s y s t e m  u n d e r  o b s e r v a t i o n .  I t  is 

t i m e  f o r  highway s a f e t y  t o  r e a l i z e  t h e  c o m p l e x i t y  o f  i ts  s y s t e m  

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

c o m p l e x i t i e s .  

* E t a ,  omega-squared a n d  s e v e r a l  o t h e r  s t r e n g t h  o f  r e l a t i o n s h i p  
s t a t i s t i c s  e x i s t  f o r  s u c h  p u r p o s e s .  T h e s e  s t a t i s t i c s  a r e  n o t  
o n l y  w e l l  documented and  d e f i n e d  ( 2 . 4 )  b u t  most  r e c e n t  compute r  
p rograms  i n c l u d e  t h e s e  w i t h  s i g n i f i c a n c e  t e s t s .  



2 . 7  Data Requ i rements  

I n  o u r  t e n t a t i v e  program d e s i g n s ,  i t  w i l l  b e  n o t e d  t h a t  

we havc  p l a c e d  a  minimum emphas i s  on t h e  u s e  o f  mass a c c i d e n t  

d a t a  a s  a  measure  01 e f f e c t i v e n e s s  i n  t h e  e v a l u a t i o n  of  program 

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

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

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

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

u n d e r s t a n d  t h e  complex b e h a v i o r s  a s s o c i a t e d  w i t h  many p roposed  

c o u n t e r m e a s u r e s .  

I n  g e n e r a l ,  t h e n  o u r  program d e s i g n s  i n d i c a t e  a  need  f o r  

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

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

e t c .  These  d a t a  a c t i v i t i e s  w i l l  b e  t a i l o r e d  t o  t h e  i n d i v i d u a l  

program and i n d i v i d u a l  c o u n t e r m e a s u r e s  t o  g i v e  a  comprehens ive  

p i c t u r e  of  t h e  many t y p e s  of  a c t i o n s  t h a t  might  r e s u l t  from a  

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

These  comments s h o u l d  n o t  b e  m i s c o n s t r u e d  s o  a s  t o  i n d i c a t e  

t h a t  mass a c c i d e n t  s t a t i s t i c s  a r e  u s e l e s s .  Such d a t a  is v e r y  

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

measure  a c t i v i t y  may b e  h e l p f u l  and i n  p i n p o i n t i n g  o t h e r  c a u s a t i v e  

f a c t o r s .  I n  t h i s  l i g h t ,  t h e  p r e s e n t l y  e x i s t i n g  mass a c c i d e n t  

d a t a  w i l l  c o n t i n u e  t o  p r o v i d e  a  huge amount o f  background  d a t a  

f o r  any e x p e r i m e n t a l  p rogram,  and i n  c e r t a i n  i n s t a n c e s  d i r e c t  

m e a s u r e s  o f  c o u n t e r m e a s u r e  e f f e c t i v e n e s s .  The problem of  mass 

d a t a  u s a g e  is  d i s c u s s e d  i n  d e t a i l  i n  S e c t i o n  3 .0 .  But t h e  need  

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



3 .0  Information Flow Program 

T h i s  program area  is concerned w i t h  the  flow ( c o l l e c t i o n ,  pre- 

pa ra t i on ,  s t o r age ,  r e t r i e v a l ,  a n a l y s i s ,  dissemination 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 :  namely d r i v e r ,  veh i c l e ,  highway, and acc i -  

dent records .  Countermeasures t o  e f f e c t  changes i n  publ ic  a t t i t u d e s  

through the  mass media o r  s e l e c t i v e l y  disseminate d r i v e r  education 

programs t a i l o r  made t o  an ind iv idua l  communities' needs, f o r  

example, a r e  considered a s  p a r t s  of o ther  program a r e a s .  Data 

flow systems a r e  an i n t e g r a l  p a r t  of many of the  s tandards .  T h u s ,  

the  data  flow program c u t s  ac ros s  and is i n  r e a l i t y  a  subport ion 

of each of the o ther  program a r e a s  covered i n  t h i s  r e p o r t .  T h i s  

i n t e r - r e l a t i o n s h i p  i s  discussed i n  more d e t a i l  i n  the  fol lowing 

sec t i ons .  

The primary emphasis i n  the  data  flow program is  t o  maximize 

the  u t i l i z a t i o n  of t r a f f i c  records  systems by the  l o c a l  user  o r  

highway s a f e t y  p r a c t i t i o n e r .  

The u se r s  of da t a  f a l l  i n t o  the  o the r  f i v e  program a r e a s  

covered i n  t h i s  r e p o r t .  The da t a  flow program is an i n t e g r a l  p a r t  

of each of the  o the r  programs and should be considered a s  such i n  

the  implementation of the  o ther  programs. 

The experimental  program c a l l s  f o r  t he  s e l e c t i o n  of a s t a t e  

w i t h  an e x i s t i n g  automated records  system. A comprehensive user  

study w i l l  be conducted t o  determine the  mix of da t a  s e r v i c e s  

requ i red .  The da ta  flow program implemented f o r  each l o c a l i t y /  

county w i l l  be one of four  l e v e l s  ranging from no change t o  a  f u l l  

range of s e r v i c e s .  Follow-up user  surveys w i l l  be conducted t o  

s t u d y  da ta  flow and u t i l i z a t i o n  a t  each program l e v e l .  A u t i l i t y  

curve w i l l  then be developed t o  r e l a t e  funding l e v e l  t o  ex t en t  of 

data  u t i l i z a t i o n .  

The secondary emphasis of t he  da t a  flow program is  the  develop- 

ment of s ta tewide exposure measures a s  a  b a s i s  f o r  computing acc i -  



dent r a t e s .  V a l i d  accident r a t e s  a re  e s s e n t i a l  a s  measures of 

effect iveness ,  for  iden t i f i ca t ion  of problem areas ,  and f o r  eval-  

uation of countermeasures adopted t o  re l ieve  the problems. To 

our knowledge, a  statewide exposure study has not previously been 

conducted by any s t a t e .  

Four standards are  d i rec t ly  involved here. F i r s t ,  and cen- 

t r a l  t o  information flow i s  the t r a f f i c  records standard (number 

10) .  Besides accident data t h i s  standard embraces dr iver  records, 

vehicle data and hig3way da ta .  

The second standard is  the iden t i f i ca t ion  and survei l lance of 

accident locat ions.  Standard number nine deals  primarily w i t h  the 

Bureau of Public Roads and the s t a t e  highway departments, b u t  has 

a  d i rec t  in ter face  w i t h  the t r a f f i c  records standard. 

The t h i r d  standard is motor vehicle r e g i s t r a t i o n  (2 )  which 

involves the accurate and timely col lec t ion ,  recording, r e t r i e v a l ,  

and presentation of motor vehicle data f o r  enforcement and analysis  

purposes. 

The f o u r t h  standard is accident invest igat ion.  While t h i s  is 

not yet one of the announced standards we a re  considering it 

i n  i t s  preliminary form f o r  the purposes of t h i s  p ro jec t .  

These are  the four standards encompassed by the information 

flow model and program area,  i n  t ha t  information col lec t ion ,  pro- 

cessing, and dissemination are  cen t ra l  t o  a l l  of them. To a  l e s s e r  

degree many of the other standards involve some information flow 

aspects ,  namely-periodic motor vehicle inspection, dr iver  l icensing,  

t r a f f i c  courts ,  alcohol,  pedestrian safe ty ,  and pol ice t r a f f i c  

servc ies .  Thus, i n  an operational sense,  information flow is 

pert inent  t o  many of the standards. T h i s  can a l s o  be seen i n  a  

br ief  l i s t  of highway safety r e l a t ed  t r a f f i c  records. 



T r n f  f i c  Records 

Driver Records 
Education 
Licensing 
Violations 
Sanctions 
Financial  Responsibil i ty 

Vehicle Records 
Registrat ion 
Inspection 
Stolen 

Highway Records 
Fixtures  Inventory 

Accident Records 
Police Reports 
Operator 's  Reports 
Multi-Disciplinary Accident Invest igat ions (MDAI) 

A short  overview of 402 pro jec t s  i n  the t r a f f i c  records s tan-  

dard w i l l  i l l u s t r a t e  current a c t i v i t i e s .  Of the some 4200 pro jec t s  

on f i l e  (see Appendix); 248 pro jec t s  involved the  t r a f f i c  records 

standard and to ta l ed  over $37 mi l l ion  i n  federa l  matching funds. 

A s  could be expected, many a re  statewide study prototypes tha t  

have recen t ly .  been implemented. The majority of these programs 

a re  being implemented by highway or  publ ic  road agencies. I t  is 

i n t e r e s t i n g  t o  note the number of p ro jec t s  i n  la rge  metropolitan 

a reas .  

Table 3-1 shows a  breakdown of the  402 pro jec t s  by severa l  

var iables  of i n t e r e s t .  

3 . 1  Data Flow Subsystem 

3 .1 .1  S ta te  T r a f f i c  Safety Data Flow 

A s implif ied model of s t a t e  l e v e l  t r a f f i c  records data  flow 

is  shown i n  f igure  3-1. Typically the  bulk of data  is s tored  a t  



TABLE 3-1 TRAFFIC RECORDS PROJECTS 

Novelness 

( d e p a r t u r e  from e x i s t i n g  
c o n d i t i o n s )  

1, Cont inue  e x i s t i n g  42 
f  unc t i o n s  

2.  Cont i nue  prev i o u s  2  
402 p r o j e c t s  

3 .  Expand/Improve 42 
ex  is t i n g  program 

4. Revise  t o  automated 7  
ex  is t i n g  program 

5. Manual t o  automated 36 
o p e r a t i o n s  

6. Study/Implement - 65 
new program 

Implementat  ion  

1. Normal p r o g r a m u n a f f e c t e d  74 

F e a s i b i l i t y  s t u d y  1 

S u r v e y / ~ a t a  c o l l e c t i o n  1 5  

~ecommenda t ions /p l ans  6 
p l a n s  

P r o t o t y p e  implemented 94 - 

Eva lua t  ion/ana l y s  is 8 

Geographic Coverage 

1. S t a t e w i d e ,  imp l i ed  79 - 
2. Less  t h a n  s t a t e w i d e ,  27 

imp l i ed  

3 .  S t a t e w i d e  s p e c i f i e d  2 5  

5. M e t r o p o l i t a n  34 - 
(50,000 + p o p u l a t i o n  

6. Loca l  ( town, 16 
v i l l a g e )  

7 .  State-County 2 

8. County-City,  o r  4 
C o u n t y  Loca l  

Implementing O r g a n i z a t i o n  

1, Dif fuse  

2. V e h i c l e  R,egula t ion  

3 .  D r i v e r  L i c e n s i n g  

4. Highway Department 

5 ,  P o l i c e  

6. C o u r t s  

7. Educa t ion  

8. Research  

9. V e h i c l e  I n s p e c t i o n  
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-S ta tus  - 

i 

Vehic l e  
F i l e  

Veh ic l e  
R e g i s t r a t i o n  

A p p l i c a t i o n  
I n s u r a n c e  



the s t a t e  l eve l  i n  four  separate f i l e s :  1) Driver, 2)  Vehicle, 

3 )  Highway location and 4 )  Accident f i l e s .  The dr iver ,  vehicle ,  

and highway f i l e s  a re  strongly re l a t ed  t o  both t h e i r  data sources 

and users .  Existing records system followed the evolutionary 

development of motor vehicle departments a s  well a s  highway and 

s t a t e  pa t ro l s .  They a s s i s t  these departments i n  the control  of 

operators and vehicles ,  and associated revenue col lec t ing  functions.  

True accident f i l e s  t h a t  r e l a t e  a l l  three accident fea tures  (human, 

vehicle ,  environment) a re  f a i r l y  r a re .  The information contained 

on accident repor ts  is of ten fragmented i n  several  f i l e s .  

3 .1 .2.  Accident Data Flow Model 

Because of the broader i n t e r e s t  i n  accident records, an acci-  

dent data flow, model is presented (Figure 3-2), tha t  considers 

the f u l l  range of accident invest igat ion and data processing ac t -  

i v i t i e s  impl ic i t  i n  the General Tra f f i c  System Model (Section 2 . 0 ) .  

The other t r a f f i c  records systems involve fewer sources, f i l e s ,  

and users ,  so  they tend t o  follow a s imi lar  b u t  simpler diagram. 

The diagram is  analogous t o  that  of a  l ib ra ry  system, where the 

operational goal is  t o  get  the r i g h t  information t o  the r i g h t  

person a t  the r igh t  time, by the judicious acquis i t ion ,  processing, 

organization, and storage of information and the provision of 

user/parton services .  Successfully meeting t h i s  goal w i l l  tend t o  

improve the highway safety p r a c t i t i o n e r ' s  decisions t o  change con- 

d i t ions  i n  the t r a f f i c  system. 

The information flow diagram follows the same pa t t e rn  a s  the 

general  countermeasures model presented e a r l i e r  bat amplif ies  the 

linkages between the event ( co l l i s ion)  and the ac t ion  (countermeasure). 

Typically,  followiilg the detection of an event ( c o l l i s i o n ) ,  two 

repor ts  a re  prepared: pol ice report  and loca l  news account. The 



F i g u r e  3-2 A c c i d e n t  Data Flow Diagram 

A c t  i o n s  
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Operators  S t a t e  

S t a t e  l e g i s l a t i o n  Dr iver  on  d r i v e r  l i c e n s i n g  



po l i ce  r epo r t  may be f i l e d  1oca l ly . and  p l o t t e d  on a p in  map t o  spot  

high accident  l o c a t i o n s .  We hypothesize t h a t  the  l o c a l  t r a f f i c  

engineer  might i n s t a l l  a  l e f t  t u r n  lane  and a new t r a f f i c  s i g n a l  

a s  a r e s u l t  of p ressure  from a newspaper account of an acc iden t  

involving the  wife of a  c i t y  f a t h e r  and/or because of the  high 

incidence of acc iden t s  a t  t h e  i n t e r s e c t i o n  noted on the  p in  map. 

T h i s  a c t i on  w i l l  hopeful ly  reduce t he  frequency of acc iden t s  a t  the  

improved i n t e r s e c t i o n .  

Locsl acc iden t  records may a l s o  be c o e l e d  a t  a s t a t e  l evc3  

and  summarized a t  a  national Sevel .  Thua, many o the r  examples of 

information flow could be descr ibed.  A l l  involve the  recording of 

information from a v a r i e t y  of sources  i n t o  s to rage /ana lys i s  centers  

t h a t  disseminate processed information t o  dec i s ion  makers who i n  
t u r n  i n i t i a t e  countermeasures. 

Clear ly  the network can be expanded t o  include o the r  da ta  

sources  (coroners ,  medical examiners) and a more ephaust ive  list 

of u se r s  (e . g .  t r a f f i c  cou r t s ,  veh ic le  de s igne r s ) .  By removing 

the ind iv idua l  network branches the  feedback o r  c losed c i r c u i t  

nature of the  genera l ized  data  flow model (Figure 3-3)  can be seen.  

A s i g n i f i c a n t l y  c lose  a s soc i a t i on  e x i s t s  between da t a  consumers 

and data  s u p p l i e r s  i n  t h a t ,  very o f t e n ,  they a r e  the  same people 

o r  o rgan iza t ions .  

I I 

I I 
Data I 1 

I 
Storage/Analysis I Data ~ s e r s / R e c o r d e r s  I Data U t i l i z a t i o n  

Storage 

I 
I 

se rv i ce  
I 
I 
I 
I 
I 

sources  
I 

Figure  3-3 .  Generalized Data Flow Model 
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3 .1 .3 .  relations hi^ of Data S e r v i c e s / S u ~ ~ l v  t o  Countermeasure 
Program Areas 

A s  noted e a r l i e r ,  t h e  da ta  flow program is a  subport ion of a l l  

the  o ther  programs. T h u s ,  i t  is  reasonable t o  ca tegor ize  da ta  u se r s  

according t o  the  program a reas .  Each user  group is o f t en  a  source 

of information a s  wel l  a s  a  user  of da ta  s e r v i c e s .  Table 3-2 is a  

l i s t i n g  of p o t e n t i a l  da ta  s e r v i c e s  and data  supp l i e s  organized by 

program a rea .  The l a s t  two user  groups a r e  not d i r e c t l y  oovered 

by the  Highway Safety Program Standards b u t  play an i n t e g r a l  p a r t  

i n  the  data  flow. 

3 .2  Countermeasure Descr ipt ion:  Data U t i l i z a t i o n  

A considerable  amount of resources  have been devoted t o  the 

establishment of s t a t e  t r a f f i c  record systems. The development of 

uniform accident  repor t ing  schemes and the  automation of c e n t r a l  

records  systems have received p a r t i c u l a r  a t t e n t i o n  to-date .  I t  

i s  the  primary ob j ec t i ve  of t he  experimental  demonstration program 

described here t o  focus on the  u t i l i z a t i o n  of t r a f f i c  records  

systems i n  s a t i s f y i n g  the  needs of u s e r s ;  i n  p a r t i c u l a r  the  l o c a l  

highway s a f e t y  p r a c t i t i o n e r .  While the  c e n t r a l i z a t i o n  of t r a f f i c  

records  f i l e s  a t  s t a t e  l e v e l  is e f f e c t i v e ,  t he  u t i l i z a t i o n  of t h i s  

information t o  improve the dec i s ions  made by p r a c t i t i o n e r s  ( t o  

change the highway-vehicle-driver system) would be most e f f e c t i v e  

a t  the  l o c a l  l e v e l .  Local and S t a t e  planning and eva lua t ion  of 

countermeasures a r e  u l t ima te ly  determined on the  bas i s  of accident  

r a t e s .  These r a t e s  m u s t  be based on comprehensive d r iv ing  exposure 

d a t a ,  i n  terms of annual highway t r a v e l  by c l a s s e s  of d r i v e r s ,  

veh i c l e s ,  roads ,  and n a t u r a l  environments. 

While the  need f o r  'knowing how we a r e  doing'  makes the  imple- 

mentation of a  s t rong  records  system imperat ive ,  t he  d r ive  towards 

implementation can be so  s t rong  t h a t  l a rge  sums of money a r e  spent  



designing o r  a t tempt ing t o  design systems i n  hypothe t ica l  s i t u a t i o n s  

f o r  undetermined people w i t h  unknown needs. I t  is not hard f o r  

t h e o r i s t s  and promoters t o  ignore the  u se r .  Many e f f e c t i v e  a c t i o n  

programs have been conducted t o  term accident  i n v e s t i g a t o r s ,  imple- 

ment uniform accident  repor t ing  forms, and develop soph i s t i ca t ed  , 

t r a f f i c  records  f i l e s .  Likewise s e v e r a l  innovat ive  a n a l y t i c a l  t o o l s  

have been developed t o  a s s i s t  t he  p r a c t i t i o n e r  i n  t he  app l i ca t i on  

of information i n  f i l e .  The use of these  t o o l s  a r e  i n d i r e c t  counter- 

measures. Their  de sc r ip t i on  and the  s e l e c t i o n  process  f o r  matching 

them w i t h  user  needs fol lows.  

A recogni t ion of t he  importance of l o c a l  government p a r t i c i -  

pa t ion  is  noted i n  the  in t roduc t ion  t o  Chapter VII of the  T r a f f i c  

Records Program Manual. 

"Since the  r e s p o n s i b i l i t y  f o r  the  same opera t ion  of 
a major po r t i on  of the  n a t i o n ' s  roadways i s  i n  t h e  
hands of l o c a l  government, t he  Highway Safety  Standards 
i s sued  by the  Federal  Government and t r ansmi t t ed  t o  t he  
S t a t e s  u l t ima te ly  a r e  app l ied  t o  a  g r e a t  e x t e n t ,  a t  t h e  
l o c a l  l e v e l .  Local agenc ies ,  through p a r t i c i p a t i o n  i n  
a  S t a t e  t r a f f i c  records  program, should experience an 
improved understanding of t h e i r  highway s a f e t y  problems 
by studying the  problems and s o l u t i o n s  of o the r  com- 
muni t ies  i n  t he  s t a t e . "  

Local p a r t i c i p a t i o n  provides  an oppor tuni 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  experience and da t a  f o r  t h e i r  mutual 

advantage, and opens t he  p o s s i b i l i t y  f o r  l o c a l  agencies  t o  share 

the  b e n e f i t s  of e l e c t r o n i c  da ta  processing equipment f o r  s t a t i s t i c a l  

a n a l y s i s .  

A f u l l y  implemented da ta  flow program would e n t a i l  t he  es tab-  

lishment of l o c a l  highway s a f e t y  teams represen t ing  a l l  a spec t s  of 

the  problem. Virginia  and Wisconsin have both passed l e g i s l a t i o n  

r equ i r i ng  the  es tabl ishment  of county l e v e l  teams. Dan Schul tz  

descr ibed the  Wisconsin Accident Review Committes t o  the  1969 



Naltional Safety Congress (Ref. 3-1) .  A three man committee i n  

each county ( the county h ighway  commissioner, a  law enforcement 

representat ive,  and a  d i rec to r  of highway safe ty  promotion), a t  

l e a s t  qua r t e r ly ,  review a  locat ion map of a  years accidents and 

make recommendations t o  the appropriate organizations.  For instance,  

an overly represented r u r a l  in tersec t ion  may c a l l  fo r  the stop 

sign i n s t a l l a t i o n  by the highway department and increased law 

enforcement because the loca l  tavern is located a t  the in te r sec t ion .  

The use of the spot map alone was found t o  be not f u l l y  s u f f i c i e n t  

a s  i t  d i d  not show the type of accidents ,  time of day, or  t r a f f i c  

movement. The establishment of locat ion f i l e s  of accident repor ts  

has improved the s i t u a t i o n .  

Local accident problems are  best  studied a t  the loca l  l eve l .  

The compilation of spot maps and locat ion f i l e s  on the loca l  l e v e l  

s t imulates  more i n t e r e s t  loca l ly  than i f  spoon fed from a  cen t ra l  

s t a t e  f i l e .  In f a c t ,  i f  s e t  up by the l o c a l  law enforcement agency, 

they w i l l  then discover fo r  themselves any weakness or  lacking 

data on t h e i r  own accident repor ts .  Beyond the u t i l i z a t i o n  of 

t r a f f i c  records,  the establishment of a  loca l  team provides John Q. 

Driver the opportunity t o  comment on near-misses, minor accidents ,  

and dangerous s i t u a t i o n s .  Both these ac t ions  were successful  i n  

the Wisconsin team experiences. 

Several other  s t a t e s  have a l s o  considered loca l  pa r t i c ipa t ion .  

Cal i forn ia ,  Flor ida,  Hawaii, Idaho, I l l i n o i s ,  Michigan, Montana, 

Missouri, New York and Oregon have a l l  used 402 p ro jec t s  t o  a s s i s t  

loca l  ju r i sd ic t ions  and coordinate city-county-state l eve l  records 

a c t i v i t y .  One of the broadest countermeasures programs a t  the 

county l eve l  is tha t  of Bruce hadsen's of Oakland County, Michigan. 

H i s  testimony before the Subcommittee of Roads of the Senate Com- 

mittee on Public Works noted the value of loca l  data  u t i l i z a t i o n :  

"A subs tan t i a l  increase i n  t r a f f i c  accidents  and 
fa t a l i t i e s - - such  a s  tha t  which we experiences--has, 



many times i n  many places,  resul ted i n  an aroused, 
concerned publ ic .  A l l  too of ten ,  has t i ly  establ ished 
organizations have emerged t o  deal w i t h  the problem, 
A s  a  r e s u l t ,  the programs and so lu t ions  tha t  a re  dev- 
eloped are  frequently based upon l i t t l e  or no knowledge 
of the r e a l  t r a f f i c  problems and needs. 

"We wanted t o  make ce r t a in  tha t  we wouldn't make the 
same mistake tha t  some other counties made i n  dealing 
w i t h  t h i s  problem, so  we s e t  out ,  i n  what has been 
described by t r a f f i c  au thor i t i e s  a s  a  unique approach, 
t o  ident i fy  Oakland County' s p e c i f i c  t r a f f i c  problems 
a s  a  prelude t o  program development. " 

While loca l  pa r t i c ipa t ion  is the primary goal of the data 

flow program ce r t a in  countermeasures require a  statewide approach. 

A mission or ientated program mus t  cover a  broad enough area t o  

encompass a  r e l a t ive ly  homogeneous or s t ab le  group. Driver regulation 

requires  statewide control  because an indiv idual ' s  h i g h  mobility 

makes the problem externa l  t o  loca l  agencies. Although the local  

policeman may issue a  v io la t ion  only a  statewide records system 

w i l l  be able t o  provide a  t r a f f i c  court judge w i t h  d r iver  h i s t o r i e s  

t o  a s s i s t  i n  s e t t i n g  appropriate sanct ions.  

Clearly many other programs, such as  vehicle regulation m u s t  

be coordinated a t  the s t a t e  l eve l .  One such program is a  s t a t e -  

wide exposure and dr iver  survey fo r  use i n  planning and administration. 

A s t a t e  exposure survey would provide the bas is  f o r  determining 

t rue accident r a t e s .  The same survey can a l s o  provide information 

on dr iver  a t t i t u d e s  and demography which would be of value i n  alcohol 

programs or the dr iver  regulation program presented i n  Section 5 .  

A comprehensive exposure s t u d y  on a  statewide l eve l  has never 

been conducted before,  yet i s  e s s e n t i a l  i n  the determination of 

accident r a t e s .  Accident r a t e s  have accident counts a s  a  numerator 

and  some measure of exposure as  denominator. Often the annual 

mileage is used a s  an exposure measure. A comprehensive exposure 



survey would  provide an accurate measure of annual h ighway  t r a v e l  

by c lasses  of d r i v e r ,  vehic les ,  roads, and na tura l  environments and 

cross  c l a s s i f i c a t i o n s  of these elements. The f u l l  p ic ture  of 

exposure considerations w i l l  be found i n  .Ref. 3-2 . 
The consideration of young d r ive r s  on r u r a l  freeways provides 

an example of the ro le  of exposure data  i n  countermeasure evaluat ion.  

I t  is i n  general  well  es tabl i shed  t h a t  young d r ive r s  a re  over involved 

i n  accidents  and tha t  there  a re  fewer accidents  per mile t r ave l l ed  

on r u r a l  freeway than on c i t y  s t r e e t s .  B u t  what about young 

d r ive r s  on r u r a l  freeways and c i t y  s t r e e t s ?  I s  i t  possible  t h a t  

the new dr iver  t ra ined  primarily 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  accidents  on r u r a l  freeways? W i t h  adequate exposure infor -  

mation the r e l a t i v e  involvement of young d r ive r s  on c i t y  s t r e e t s  

and r u r a l  freeways can be determined and/or the accident r a t e  of 

young d r ive r s  can be compared w i t h  other  d r ive r s  on r u r a l  freeways. 

T h i s  ana lys is  would point towards the need fo r  a  s p e c i f i c  counter- 

measure and the subsequent evaluat ion of the countermeasure 

ef fec t iveness .  

Exposure measures can be d i r e c t ,  i nd i rec t  or  induced. A 

po ten t i a l ly  good ind i rec t  measure is resident  population (one t o  

one w i t h  vehicle r e g i s t r a t i o n )  although population is  r e l a t i v e l y  

insens i t ive  t o  short  range change. In some s i t u a t i o n s  such a s  

s e l e c t i v e  enforcement raw accident counts may s u f f i c e  f a i r l y  well .  

While conducting an exposure survey i t  would be f a i r l y  rea- 

sonable t o  co l l ec t  other  information on, say,  t r i p  o r ig ins  and 

des t ina t ions ,  family car  use pa t t e rns ,  dr iving h a b i t s ,  a t t i t u d e s ,  

and knowledge. The exact nature of the survey quest ions would be 

determined by the  content of the other  program areas .  

The following two sec t ions  ou t l ine  s p e c i f i c  data  u t i l i z a t i o n  

countermeasures and a se l ec t ion  c r i t e r i a  f o r  determining an e f f -  

ec t ive  mixture of measures. 



3 . 2 . 1 .  Se lec t ion  C r i t e r i a  : User Study 

The managers of information systems and l i b r a r i e s  have always 

had a  need t o  evaluate  t h e i r  system func t ions  i n  the  l i g h t  of h i s  

ob j ec t i ve s .  The acqu i s i t i on ,  process ing,  and r e t r i e v a l  of in for -  

mation i s  evaluated i n  terms of the  user-system i n t e r f a c e  and the 

ul t imate  u t i l i z a t i o n  of information is considered.  There e x i s t s  

a  f a i r l y  l a rge  body of experience i n  the  l i t e r a t u r e  upon which t o  

base a  study of t r a f f i c  records  system use r s .  This l i t e r a t u r e  has 

been reviewed and synthesized i n  References 3-3 through 3-12. 

Why study the  ind iv idua l  user  s o  c lose ly?  The ind iv idua l  has 

learned from experience t he  channels through which he has the  

highest  p robab i l i t y  of obta ining u se fu l  information and w i l l  tend 

t o  s e l e c t  those channels whenever a  choice is involved. Therefore,  an 

information s e rv i ce  has t o  demonstrate by a c t u a l  performance t h a t  

i t  provides a  more p r o f i t a b l e  channel.  The ind iv idua ls  judgement 

w i l l  p r e v a i l  r a t h e r  than t h a t  of managements. Again, t h i s  behavior 

p a t t e r n  underscores the  need f o r  l o c a l  p a r t i c i p 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  records .  

A prel iminary t a sk  i n  the  da t a  flow program w i l l  be t o  de te r -  

mine who the  users  a r e ,  what the da ta  needs a r e ,  and what the  cur- 

ren t  sources and u t i l i z a t i o n s  of data  a r e .  The r e s u l t s  of t h i s  

study w i l l  a s s i s t  i n  determining a  good mix of s e rv i ce s  t o  provide. 

Follow-up user  surveys w i l l  be conducted i n  order  t o  f u r t h e r  adopt 

the  program t o  user  requirements and eva lua te  the  e f f ec t i venes s  of 

the  program. Spec i f i c  measures of eva lua t ion  a r e  discussed i n  

Section 3 .3 .  The remainder of t h i s  s ec t i on  is concerned w i t h  t he  

user  study methodology. 

R e a l i s t i c a l l y ,  user  s t u d i e s  do not provide an exact ing bas i s  

f o r  design.  While the  study methodology is not well  developed, 

the  study r e s u l t s  do provide f r u i t f u l  i n s i g h t s t h a t  serve  a s  guide- 

l i n e s  f o r  planning. Four ques t ions  need answers. 



1. - Who a re  the po ten t i a l  users? 
2 .  What are  t h e i r  information and data  needs? 
3 .  Which of these needs should be f u l f i l l e d ?  
4 .  Where are  t h e i r  present sources and u t i l i z a t i o n  

of data? 

The i n i t i a l  e f f o r t  is i n  defining the spectrum of users  

(people and organizations) w i t h i n  the s t a t e  and t h e i r  functions.  

W i t h  t h i s  ou t l ine  a s  a guide, the number of users  i n  each category 

can be determined i n  order t o  get an idea of the s i z e  and nature 

of the 'market' f o r  serv ices .  Next we attempt t o  define the needs 

of users  by now c l a s s i c a l l y  defined approaches; the d i r e c t  and 

indi rec t  methods. The d i rec t  method is t o  question users  the ind i rec t  

method cons is t s  of observing ac tua l  request a c t i v i t y .  

The most e f f e c t i v e  d i r e c t  method is  the semi-structured, i n  

depth interview. Mailed questionnaires and r i g i d l y  s t ruc tured  

forms r e s t r i c t  f u l l  exploration of users  needs by forcing h i m  t o  

pick from a l i s t .  He may not r e a l i z e  the f u l l  po ten t i a l  of what 

could be provided. Open conversation makes i t  possible t o  inquire 

what the respondent does w i t h  information, what the consequences 

of l a t e  information a r r i v a l  a r e ,  and where he looks f o r  information. 

The method is l imited i n  t h a t  the respondent cannot e a s i l y  define 

a need which he has never experienced (such a s  a computer-access 

te rminal ) ,  but such a l imi ta t ion  can of ten  be overcome by the 

opportunity t o  discuss  the problem i n  some d e t a i l .  

A c lea r  d i s t i n c t i o n  needs t o  be made between user opinion and 

ac tua l  experience. H i s  lack of experience l i m i t s  the value of h i s  

opinion. The c r i t i c a l  incident technique can provide more object ive 

r e s u l t s .  The respondent is questioned on h i s  most recen't experience, 

according t o  an out l ine  : 

1. The user - who is he, what does he do. 
2 .  H i s  most recent task/job. 
3 .  H i s  u t i l i z a t i o n  of data  serv ices .  
4 .  H i s  search f o r  data r e l a t ed  t o  h i s  most recent task .  



The s a t i s f a c t i o n  of a l l  u se r s  needs is c l e a r l y  r e s t r i c t e d  

by t e c h n i c a l ,  s o c i o - p o l i t i c a l ,  and economic complicat ions.  The 

value of each requirement m u s t  be determined and weighted by t he  

r e l a t i v e  importance of each requirement i n  order  t o  begin a n a l y s i s  

of s e r v i c e s  t o  be provided.  Follow-up user  s t u d i e s  w i l l  then con- 

s i d e r  the  measure of agreement between performance and requirements.  

To a i d  a n a l y s i s ,  t h e  number of requirements w i l l  be r e s t r i c t e d  t o  

from ten  t o  twelve ca t ego r i e s .  A pre l iminary l i s t  would include:  

1. Delay i n  rece iv ing  product .  
2 .  Por t ion  of r e l evan t  ma te r i a l  overlooked, i n  

terms of time spent  looking elsewhere.  
3 .  Form of product .  
4 .  E f f o r t  of use r  t o  communicate w i t h  system. 
5 .  Por t ion  of i r r e l e v a n t  ma te r i a l  provided. 
6 .  Currency of da ta  provided. 
7 .  Adequacy of f i l e  o r  sample s i z e  i n  providing 

a  s i g n i f i c a n t  answer. 

A more d e t a i l e d  study of how the  user  supp l i e s  what he rece ives  

could be determined through t h e  more soph i s t i ca t ed  gaming techniques.  

A sample of u se r s  a r e  grouped and placed i n  a  game s i t u a t i o n ,  where 

they a r e  given a  sample problem o r  job. Each group would receive  

d i f f e r e n t  amounts of d a t a .  

3 . 2 . 2 .  Lis t i ng  and Descr ipt ion of Candidate Countermeasures. 

There a r e  a s  many s p e c i f i c  da t a  countermeasures a s  t he re  a r e  

types  of u se r s .  A f a i r l y  comprehensive t a b u l a t i o n  of da ta  s e r v i c e s  

i s  given i n  Table 3-2 .  An exhaust ive  d i scuss ion  of each would be 

too  lengthy.  Each of the  fol lowing t o p i c s  has been explored by the  

HSRI s t a f f  and any omitted i tems do not preclude t h e i r  p o t e n t i a l  

value t o  the  da ta  flow program. The l ist  is i n  four  s e c t i o n s :  

A .  Data Col lec t ion  
B .  F i l e s  (updat ing,  s t r u c t u r e ,  medium) 
C. ~ e t r i e v a l /  Dissemination 
D. Analysis/  U t i l i z a t i o n  



Tablt.3-2 Relationship of Data Services/Supply t o  Program areas .  

* * 
Data Services-- i- Program Areas--;Data Supply --- 
Item kggregate Data Users/Sources 
1!ist01 y Summa1 y 

Driver Preparation 

~ l c o h o l *  

L t .n~ l  a1  - ~ - - c ~ o t o r c y c l e  --Pedestr lan Safety (prepara t ion)  
safety:  ( p r e p a r a t ~ o n )  11-Motorcycle l ~ r e n s e  

Driver Education D-Pass/f a i l  preparation 
I 1 c e c o d ~ ~ r i v e r .  Rehabl l i ta t  ion D-Pass/iail r e h a b i l i t a t ~ o u  

-Driver Licensing D-Ident i f ica t ion .  den ia l s .  
medical h i s t o r ) ,  wal'n I ngs 

DY iver Regulation 
i 

S:olc!n vrhicli .  Llnnpower Pol ice  T r a f f i c  S e r v ~ c e s ~ D - V i o l a l i o n s .  Arres ts  
ill 11n ins1 rucoi tl Ueployme~lt A-Police Report 
D Y > V C I  ! , i s  ~ C I I :  -- Codes. Laws, Courts U-Convictions Suspensions, 
V inanc~a l  ~ c s ~ ~ u n \ i l n l  i t y / /  1 Revocations, Negligence 
!) l , ivc, i  Reuol d Se lec t  lve Alcollol D-BA level  t e s t  r e s u l t s  

Enforcement 

Vehicle Regalation 

,Vehicle Inspect io11 V-Defects, Mileage 
4s-~ehiclr. 11~g i s t r a t i on  - - D - F i n a n c i a l  r e a p o n s ~ b i l  l t y  

Vehicle V-Ident i f  i c a t  ion, owner 

141stol.v blotor cycle  ~ a f e l y *  V-Motorcycle ident i f  lca t ion ,  
(Regulation,  Inspect ion1 de fec t s ,  mileage 

\pol ~ c e  l'l,af f l c  bervlces V-Mechanical v io l a t i on ,  s to l en  
Accident Damage 

Environment Regilla l ion  ---- 
Highway Design 11-features Inventor v 
T ra f f i c  Control D$vices H-Dev1c:e Inventory 
P e d e s t r ~ a n  Safety (devices) 

Col l i s ion  1,oca t ions I d r n t i f  i c a t lon  and Survpil lance H-bllleposti~ig 
Dlagl'drn Tabu la L ions oi  Acc idcllt 1,ocations 

Vanpower deployment 
Manpowel deployment 

Ernel.gei~cy Zledical Care 
Debris Pcmoval;Clean Ilp 

A-Post acc ldent s e rv l ce  provided 
A-Pos t  accident uerv ice provided 

Data Flow -- 
* 

Vehicle Regis t ra t  ion V-Vehicle F i l e  
ldent i f  ica t  ion and S u r v p ~ l l a n c e  H-Highway F i l e  

of Accldent 1,ocat ions 
T ra f f i c  Records A-Arc i d e ~ ~ t  F i l r .  
Driver L i c ~ n s i n g  D-Drivel F i l ?  

Society 

Corporate Bodies 
Vehicle 
Performance - Automotive Industry V-Recall de fec t s  

Driver History 
Accident Report-Actuary Insurance Companies D-Ident i f ica t ion ,  Insurance Coverage 

General Safe ty  Service Organizations 
Special  Specia l  Research I n s t i t u t i o n s  

Involvement Motor F l ee t s  A-Fleet r epo r t s  
General Legis la tures  

T M a s s  Media/Public Information A-News repor t  

Individuals  

Accident Report 
Driver History 
Acc i d e b  Report 

Operators A-Operator's r epo r t  
Medical Doctors/Physician D-Medical condition 
1,awyers 

* 
Standards i n  more than one program area  

**  
D = Driver da ta  H = Highway data  
V = Vehicle da ta  A - Accident data 
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A ,  Data Collection 

Multi-Level Data System 

Data may be col lected a t  three  l e v e l s :  (1) accident f r e -  

quency data  and operational data  fo r  s t a t e  agencies may be col- 

lected by pol ice on a l l  accidents ,  using a  br ief  report  form; 

( 2 )  data concerning s p e c i f i c  research study . e f f o r t s  may be obtain- 

ed by technicians or spec ia l ly  t ra ined  police o f f i c e r s ;  and (3)  

deta i led  data may be obtained by multi-disciplinary teams through 

intensive accident inves t iga t ion .  Any of these l eve l s  may be 

attempted independently, although a l l  three ul t imately are  in te-  

grated.  

Source Data Collection 

There are  several  new techniques f o r  enter ing data d i r e c t l y  

i n t o  computer storage without the addi t ional  s t ep  of keying the  

information onto cards or magnetic tape.  The techniques range 

from o p t i c a l  character reading of the o r ig ina l  accident report  

i n t o  s torage,  t o  d i rec t  in t e rac t ive  transmission of data from the 

accident scene i n t o  computer s torage ,  w i t h  the computer performing 

consistency checks on the data and requesting retransmission of 

erroneous data .  Any of these techniques w i l l  improve the e r r o r  

r a t e s  and t imeliness  of a  t r a f f i c  records system. 

Uniform Reporting 

Accidents a r e  s t i l l  reported by many sources,  of various 

accuracies and reporting l eve l s .  While the l o c a l  pa r t i c ipa t ion  

program w i l l  tend t o  improve the repor t ing ,  other  means of pro- 

moting uniform report ing should be used as  wel l .  The opera to r ' s  

report  should be compared w i t h  the pol ice report  a s  ea r ly  a s  pos- 



s i b l e .  Training i n  accident inves t iga t ion  should be provided on 

a wide bas is .  

B .  F i l e s  

The capacity and processing per do l l a r  of modern computers 

has increased t o  the point t h a t  sophis t ica ted  f i l e  s t r u c t u r e s  

can be used tha t  permit both on-line r e t r i e v a l  and updating of 

f i l e s .  These techniques have been applied t o  the i d e n t i f i c a t i o n  

of s to len  vehicles  and "bad" d r ive r s ,  but can be expanded t o  other 

appl ica t ions .  

Accident data  f i l e s  a re  fragmented i n  most s t a t e s .  Driver, 

vehic le ,  and highway f i l e s  a re  normally maintained but a re  not 

in tegra ted  f o r  f u l l  u t i l i z a t i o n  i n  the analys is  of accident pa t t e rns .  

Much can be done i n  the areas  of f i l e  compatibi l i ty ,  l inking ,  and 

in tegra t ion .  Welfare and criminal f i l e s  might be linked t o  dr iver  

f i l e s  t o  promote f a i r  adjudicat ion of the a lcohol ic  d r ive r .  

F i l e  procedures can be improved t o  increase data  v a l i d i t y  

and t imeliness .  Quality control  should be b u i l t  i n t o  f i l e  build- 

ing procedures. 

Photographic f i l e s  of highway and accident loca t ions  have been 

developed by three  s t a t e s .  Microfilmed records a re  used f o r  backup 

i n  severa l  s t a t e  computerized record systems. 

C. Retr ieval /  Dissemination 

The T r a f f i c  Records Standard c a l l s  f o r  rapid audio or v isua l  

response upon rece ip t  a t  the  records s t a t i o n  of any p r i o r i t y  re- 

quest  fo r  s t a t u s  of d r ive r  l icense  v a l i d i t y  or  s t a t u s  of vehicle 

possession author iza t ion ,  where rapid response i s  defined a s  no 

more than one minute f o r  turnaround time or l e s s ,  i f  possible .  



T h i s  requirement can be met through the  use of remote computer 

terminals  of the  t e l e t y p e ,  cathoderay tube,  o r  audio response 

type.  The p o t e n t i a l  a l s o  e x i s t s  f o r  rap id  access  t o  o ther  ind i -  

v idual  h i s t o r i e s -  Through te leprocess ing ,  s p e c i a l ,  l o c a l  team 

s t u d i e s  could be handled on a  l a rge  c e n t r a l  computer and the  re-  

sults re turned t o  the  remote processor .  * 
A recent  advertisement f o r  data  terminals  provides an ex- 

ample of the  p o s s i b i l i t i e s .  The "data terminal  s y s t e m  g ives  

i n s t a n t  access  t o  t r a f f i c  t i c k e t  records of 1,800,000 d r i v e r s .  . .  
provides the  da ta  en t ry  and r e t r i e v a l  system f o r  the  Motor 

Vehicle Department of one of t he  most populous s t a t e s .  The 

present  headquar ters '  system is  being expanded, . . ,  and w i l l  be 

remoted t o  seven reg iona l  o f f i c e s .  . . Some a r e  loca ted  r i g h t  

on the  judges '  benches i n  municipal cou r t s ,  f o r  use a f t k r  t r i a l  

and before sentencing t o  determine t he  v i o l a t o r ' s  pas t  d r iv ing  

r e  cord. " 

D. Analysis/ U t i l i z a t i o n  

Accident ana lys i s  can be conducted on a  s i n g l e  item bas i s  

o r  on an aggregate bas i s .  Single  item ana lys i s  would include 

one d r i v e r ' s  complete h i s t o r y ,  a  v e h i c l e ' s  condi t ion,  o r  the 

p a t t e r n  of acc iden ts  a t  one highway loca t ion .  Aggregate analy- 

sis looks a t  l a rge  subse t s  of the  data  o r  the  e n t i r e  da ta  base 

simultaneously.  Both kinds of ana lys i s  c a p a b i l i t i e s  a r e  needed. 

Many ana lys i s  t o o l s  e x i s t  under a  va r i e ty  of names. 

* 
Bunker-Ramo Se r i e s  2200 CRT t e rmina l s ,  Datamation, January 15, 

1971, pg .5 .  (see Figure 3-4) 



This Bunker-Ramo data terminal 
system gives instant access t o  traffic 

ticket records of 1,800,000 drivers. 

FIGURE 3.4 Cathode 3ay Tube Data Terminal 



Monthly Summaries 

Typical  s t a t e  monthly accident  summaries provide d i s t r i b u -  

t i o n s  of observed f requencies  of s i n g l e  va r i ab l e s  o r  parameters. 

These u n i v a r i a t e : d i s t r i b u t i o n s  do d i sp l ay  i n t e r a c t i o n s  w i t h  o the r  

va r i ab l e s .  Tabulat ion of t o t a l  counts is  not a s  informative a s  

percentages o r  accident  r a t e s  based on measures of exposure. 

Some of these  t abu la t i ons  tend t o  produce r e p e t i t i v e  con- 

c lus ions  month a f t e r  month and provide no increased knowledge. 

The need e x i s t s  f o r  s ta tewide exposum da t a ,  b i v a r i a t e  a n a l y s i s  

o r  c ro s s - t abu la t i ons ,  more meaningful v a r i a b l e s ,  exception repor- 

t i n g  t h a t  po in t s  t o  unusual s i t u a t i o n s ,  and tailor-made r e p o r t s  

f o r  each u s e r ' s  app l i ca t i on  and t e r r i t o r y .  

Fore cas t ing  

Impl ic i t  i n  a l l  opera t iona l  dec i s ions  d i r e c t e d  towards the  

accident  problem is some es t imate  of accident  expec ta t ion ,  re-  

ga rd l e s s  of whether o r  not the  es t imate  is e x p l i c i t l y  i d e n t i f i e d .  

Control char t  theory and t rend a n a l y s i s  fo r ecas t  a c c i d e n t s  

wi thin  confidence bands. In t rend  a n a l y s i s  one can break out  

the  ind iv idua l  frequency components through a  powerspectra analy- 

sis i n  order  t o  b e t t e r  fo r ecas t  acc iden ts  by accounting f o r  

seasons ,  long range t r ends ,  e t c .  T h i s  a n a l y s i s  i s  inherent  i n  

both s e l e c t i v e  law enforcement and spot  improvement programs. 

Resource Al locat ion 

Short term d i s t r i b u t i o n s  of acc iden ts  can be used i n  con- 

ducting s e l e c t i v e  enforcement programs and i n  determining the  

optimum p o s i t i o n s  o r  s t a t i o n s  f o r  ambulance and emergency crews 

i n  order t o  minimize response time. Longer d i s t r i b u t i o n s  can 



a i d  i n  decisions t o  make major changes i n  the t r a f f i c  system, 

e . g . ,  construction of a  l e f t  t u r n  lane,  

Select ive Enforcement 

Engineering and education a re  cost ly  and take a  long kime 

t o  implement--relative t o  changes i n  t r a f f i c  law enforcement 

--which is  f l ex ib le  and rapidly brought i n t o  ac t ion .  Select ive 

enforcement is enforcement which is proportional t o  t r a f f i c  acci-  

dent r a t e s  w i t h  respect t o  time, place,  and type of v io la t ion .  

Comparative summaries tha t  generate i n t e r e s t  i n  "how we are  doing" 

and accident r a t e  ana lys is  t o  determine optimum manpower deployment 

are  ca l led  f o r .  (Ref. 3-13) 

Iden t i f i ca t ion  oP Accident Locations 

Three types of locat ion methods e x i s t :  (1) the route number-, 

accumulated mileage system, ( 2 )  the modal system, and ( 3 )  the 

coordinate system. While the mileage system is i n  common usage, 

the modal system shows great  po ten t i a l .  Specif ic  a reas  of improve- 

ment are  i n  determining the geometric c h a r a c t e r i s t i c s  of c o l l i s i o n  

paths and c o l l i s i o n  path lengths,  the corre la t ion  of accident 

locat ion data  and road inventory records,  and t r a f f i c  volume data  

would a l s o  a s s i s t  i n  ana lys is .  Existing s t a t e  t r u n k  l i n e  locat ion 

schemes should be expanded t o  cover a l l  s t a t e  roadways. 

The computer can a i d  i n  spot t ing  h i g h  accident locat ions by 

noting and/or ranking accidents ,  i . e . ,  a  " h i t  parade." Many 

c r i t e r i a  e x i s t  f o r  ident i fying problem loca t ions ,  e . g . ,  accident 

count/frequency, accident r a t e  per vehicle mile t raveled,  c l u s t e r s  

of dens i t i e s  of a t  l e a s t  X accidents  i n  Y f e e t ,  and improbable 

r a t e s  above the average f o r  the route .  



Col l i s i on  Diagrams 

The h i s t o r y  of a i nd iv idua l  highway l oca t i on  is o f t en  portrayed 

on a c o l l i s i o n  diagram (Ref 3-14),  which by i ts  s imples t  d e f i n i t i o n ,  

is merely a graphic  r ep r e sen t a t i on  of accident  experience a t ,  s ay ,  

an i n t e r s e c t i o n ,  by type of acc iden t  and s e v e r i t y .  A s t r a i g h t  c o l l i -  

s i o n  diagram is d i s t i ngu i shed  a s  a ' s t r i p  map1 t h a t  covers an a r e a  

of highway of up t o  s e v e r a l  m i l e s .  The g raph ic  r ep r e sen t a t i on  is 

prepared i n  o rder  t o  determine acc iden t  p a t t e r n s ,  e . g . ,  r e a r  end,  

l e f t  t u r n .  Following c o r r e c t i v e  a c t i o n ,  another  diagram is prepared 

f o r  a ' be fo re  and a f t e r '  s tudy .  The c o l l i s i o n  diagrams can be pre- 

pared w i t h  t he  a s s i s t a n c e  of t h e  computer i n  pre-processing t h e  da t a  

o r  mechanical p l o t t e r s  can prepare  diagrams d i r e c t l y  under computer 

c o n t r o l .  

Spot Improvement S ign i f i cance  Measures 

Before and a f t e r  acc iden t  r a t e  percentages should be lower by 

design--not chance. Conservat ive Chi-Square t e s t s  can be made f o r  

t he  s t a t i s t i c a l  s i g n i f i c a n c e  of any r a t e  reduc t ions .  Ce r t a in  da t a  

c o l l e c t i o n  c o n t r o l s  need t o  be imposed: (1) v a l i d  exposure (vehicle-  

mi les )  is needed before  and a f t e r  (2) t r a f f i c  volumes and composition 

of t r a f f i c  volumes should not change s i g n i f i c a n t l y  (3)  c o r r e c t i o n s  

should be made f o r  e x i s t i n g  t r ends  and (4) more than 50 acc iden t s  

should be included i n  t h e  a n a l y s i s .  

Measures of Ef fec t iveness  

The Traffic Records Program Manual (Ref 3-15) notes  t h a t  "the 

e f f ec t i venes s  of t he  t r a f f i c  r ecords  program is i t s  a b i l i t y  t o  produce 

t he  information needed t o  suppor t  dec i s i ons  f o r  e f f e c t i v e  management 

of t he  t o t a l  t r a f f i c  programv, The manual suggested f i v e  groups of 



ques t ions  f o r  use  i n  eva lua t i ng  a system: 

1. Source da t a  c o l l e c t i o n  (What da t a? ,  By whom?) 

2 .  F i l e  updat ing (Procedures?, Backup?, Timeliness?)  

3 .  Information s t o r a g e  ( F i l e  s t r u c t u r e s ? ,  S torage  media?) 

4 .  Information r e t r i e v a l  (F lex ib le? ,  Timely?, Format?) 

5. Information use  (Es sen t i a l ? ,  Ease of i n t e r p r e t a t i o n ? )  

More q u a n t i t a t i v e  measures of e f f e c t i v e n e s s  can be measured 

i n  terms of meter ing t h e  f low of d a t a  through t h e  r eco rds  system 

and from t h e  d a t a  u t i l i z a t i o n  po in t  of view, i . e . ,  is t h e  i n fo r -  

mation e f f e c t i v e l y  a s s i s t i n g  t h e  dec i s i on  maker. The acceptance  

and u t i l i z a t i o n  of s e r v i c e s  is dependent upon t h e  q u a l i t y  of t h e  

s e r v i c e s  and l e v e l  of promotion and t r a i n i n g  provided t h e  u s e r .  

Both a s p e c t s  must be considered i n  measuring t h e  t o t a l  e f f e c t i v e n e s s  

of t h e  d a t a  program. 



3.3.1 Measures of Information Flow 

The flow of information through the system can be measured in 

terms of quantity and quality (or goodness). Quantity is a function 

of the number of parameters or variables, V, recorded and the number 

of reports, R. 

How ftgoodll the information is, is a function of several para- 

meters Ci, which can be combined with weighting factors, wi, that 
are dependent on the relative importance of each parameter. A list 
of some pertinent measures follows. 

G = 71 wiCi where Ci = Currency (timeliness) 

i=l Cost 

Consistency 

Completeness (e.g., missing 
information) 

Correctness (misinformation) 

Compatibility (mismatch) 

Quantitative measures are being refined for each parameter. 

For example, consider compatibility as the degree of mismatch. It 

can be conceptualized as a function of the number of information 

items needed/required vs. the number provided or available. The 

degree of compatibility can be computed as number of items both 

needed and provided (logical intersection) divided by the number of - 
items either needed or provided (logical union). Thus if a user - 
is provided five items and he only needed three of them the degree 

of compatibility would be three fifths. 

Compatibility = needed and provided 
needed or provided 



The flow parameters can be measured at several points in 

order to detect weak points in the flow and test the effectiveness 

of system improvements. The degree and sophistication of the data 

processing analysis can also be established against an ordinal 

scale of benchwork capabilities. 

3.3.2 Measures of Data Utilization 

Countermeasures are initiated and implemented as a result of 

decision making. The nature of these decisions is determined by 

the flow (or lack of flow) of information to the decision maker, 

i.e., we presume that all decision making is based on input infor- 

mation. Thus, the interface between the information system and the 

user/decision maker is critical* 

User acceptance levels: 

quality transmission 
informative/semantic understanding 
influence/affective 

The degree of penetration or acceptance of information by the 

user can be considered as three levels. At the first level we 

determine whether the information got there and in readable form. 

At the second level we look at how relevant and informative was 

the information. Did the user understand and believe it? At the 

third level, in what, if any, way did the information influence 

his actions? 
................................. 

* This model is intended to be quite general. It is possible 
that the information used by a decision maker might come principally 
from a newspaper article, or from political pressure (say by tele- 
phone) or from an analysis or accident data performed by an engineer 
of the state highway department. While it seems possible that more 
professional analysis may lead to more appropriate decisions, it is 
likely true that many decisions are made as the result of public 
pressure and are based on less than complete information. We intend 
to treat the information flow relationships involved here to evaluate 
the effectiveness of the more sophisticated processing and analysis 
techniques. 



These ques t ions  have f r equen t l y  been r a i s e d  by l i b r a r i a n s  i n  

determining how bes t  t o  package t h e i r  information products ,  and 

t h e i r  exper ience  i n  answering t he se  ques t ions  is u s e f u l  i n  s tudying 

t h e  t r a f f i c  r ecords  system. Quite  a  wide range of s tudy techniques 

can be app l i ed .  Object ive  measures can be developed f o r  surveys 

of u s e r s .  For i n s t ance ,  accounts  of c r i t i c a l  i n c i d e n t s  can be noted 

o r  a  record  can be kept  of repeated  que r i e s  by i nd iv idua l  u s e r s  a s  

a  measure of u s e r  acceptance.  An i n  depth s tudy of the  dec i s ion  

making process is pos s ib l e  through t h e  use  of multi-dimensional 

s c a l i n g  techniques .  The methodology f o r  conducting an information 

system eva lua t ion  s tudy is  discussed i n  Sect ion  3 . 2 . 1 .  

3 . 4  Controls  and Data Reauirements 

Three program l e v e l s  a r e  a n t i c i p a t e d ,  p lus  a  c o n t r o l  l e v e l .  

Each county i n  t h e  s e l e c t e d  s t a t e s  would be a t  one of four  l e v e l s .  

The c o n t r o l  coun t i e s  would cont inue  t o  r e ce ive  t h e  same information 

s e r v i c e s  a s  be fore .  The u s e r s  w i l l  be surveyed before  and dur ing 

t h e  program i n  o rder  t o  d e t e c t  any changes o r  t r ends .  The d a t a  

flow program w i l l  be implemented a t  var ious  p r e s e t  funding l e v e l s ;  

s ay ,  t h r e e  l e v e l s .  The i n i t i a l  u se r  survey s e t s  t h e  s t a g e  f o r  

s e r v i c e s  t o  be provided and follow-up u s e r  s t u d i e s  s e rve  a s  feedback 

t o  f u r t h e r  adapt  t he  system t o  u s e r s  needs and t o  eva lua t e  o v e r a l l  

improvements i n  d a t a  flow and u t i l i z a t i o n .  A minimum program might 

involve  adding s t a t i s t i c a l  a n a l y s i s  t o o l s  t o  t h e  s t a t e s r e c o r d s  

system and promoting t h e i r  use .  A medium l e v e l  could provide an 

optimum mix of push ( e . g . ,  monthly t a b u l a t i o n s )  and p u l l  ( e . g . ,  

s p e c i a l  r eques t  s t u d i e s )  s e r v i c e s  on a  more aggress ive  b a s i s .  A 

f u l l  f ledged program would e n t a i l  t he  above s e r v i c e s  p lus  t he  

implementation of a  l o c a l  d a t a  records  system t h a t  is f u l l y  i n t e -  

g ra ted  w i t h  t h e  s t a t e  l e v e l  system. These programs a r e  d iscussed 



i n  S e c t i o n  3 . 2 .  The c o n t r o l  of program l e v e l  i n  t h e  i n d i v i d u a l  

l o c a l i t i e s  w i l l  open t h e  p o s s i b i l i t y  of de t e rmin ing  a  program l e v e l  

u t i l i t y  c u r v e  t h a t  w i l l  t r a d e  o f f  u t i l i t y  w i t h  fund ing  l e v e l .  

There a r e  many d i f f e r e n t  s e r v i c e s  t h a t  can  be provided  from a  

t r a f f i c  r e c o r d s  sys tem.  The p r e c i s e  mix of  i n d i v i d u a l  d a t a  s e r v i c e s  

can  no t  be p r e s e t ,  and w i l l  be expec ted  t o  assume a  maximum u t i l i t y  

mix w i t h i n  t h e  se t  l e v e l s  of  e f f o r t .  On t h e  o t h e r  hand t h e  amount 

of e f f o r t  s p e n t  promoting t h e  s e r v i c e s  and t r a i n i n g  p o t e n t i a l  u s e r s  

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

t h e  s e r v i c e s .  Product  marke t ing  and p roduc t  q u a l i t y  must be kep t  

i n  a  r e a s o n a b l e  r e l a t i o n s h i p  f o r  a  s u c c e s s f u l  program. 

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

l o c a l  communities ( c o u n t i e s / c i t i e s )  w i l l  be asked  t o  b i d  i n  compe- 

t i t i o n  f o r  l o c a l  d a t a  s e r v i c e s .  S e v e r a l  programs a t  each  fund ing  

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

Each s i x  months f o l l o w i n g  implementa t ion  a  e v a l u a t i o n  and program 

rev iew w i l l  be conducted .  Th i s  r ev i ew w i l l  s e r v e  a s  an  a d a p t i v e  

feedback  i n  r e f i n i n g  t h e  d a t a  s e r v i c e s  t o  t h e  u s e r s  needs .  

Data  r e q u i r e m e n t s ,  i n  t h i s  c o n t e x t ,  r e f e r  t o  e v a l u a t i o n  

s t a t i s t i c s .  Eva lua t ion  methodology and measures  a r e  covered  by 

S e c t i o n  3 . 2 . 1  and 3 . 3  r e s p e c t i v e l y .  Data  c o l l e c t i o n  w i l l  be r e q u i r e d  

on a  ' b e f o r e  and d u r i n g 1  b a s i s ,  i . e . ,  t h e  i n i t i a l  and follow-up 

u s e r  s t u d i e s .  

The proposed d r iv ing -exposu re  su rvey  p l a n  would r e q u i r e  a  

random sample of a t  l e a s t  2 ,000  l i c e n s e d  d r i v e r s .  Each s u b j e c t  

would complete  a  one-day t r i p  r e c o r d  on a  d a t e  s e l e c t e d  randomly 

from 28 p o s s i b i l i t i e s .  V a r i a b l e s  r e c o r d e d ,  i n  a d d i t i o n  t o  t r i p  

mi l eage ,  would i n c l u d e  d r i v e r  age and s e x ,  v e h i c l e  t y p e ,  and model 

y e a r ,  roadway t y p e ,  and time of day ( d a y l i g h t  v s .  d a r k n e s s ) .  A 



full discussion of exposure survey methodology is included in 

Ref. 3-16. 

3.5 Resource Requirements 

The level of resources required for the implementation of a 

particular information utilization countermeasure program will be 

dependent upon site selection, results of the users study, and 

experimental design controls. The selection of a state with a 

relatively unsophisticated traffic records system would require 

more resources to initialize an information C/M. The results of 

the users' needs study may uncover a data analysis requirement not 

available in the existing state traffic records system. 

The level of resources available will also be controlled as 

part of the experimental design. The previous section discussed 

the control of resources in order to relate payoff and program level. 

The lowest level of implementation would require a state-central 

staff of six, consisting of a manager, one clerical/secretarial, 

and four staff with a even representation of computer programming 

and statistical/data analysis experience. This staff with support 

funds (e.g., computer time) is estimated to cost between $120,000 

and $200,000 per year. 

The highest level of implementation within one state would 

require a central staff of sixteen (including six field representa- 

tives) and support of local or county traffic records systems. 

This program is estimated to cost between $400,000 and $500,000 

per year, plus $100,000 for each local records system established. 

Initial implementation costs for software development are 



e s t i m a t e d  a t  $100,000 over  t h e  f i r s t  two y e a r s .  Eva lua t ion  and 

u s e r  s t u d i e s  ove r  t h e  d u r a t i o n  of t h e  program w i l l  be a t  t h e  same 

funding  l e v e l .  

The proposed exposure  su rvey  is 18 months i n  d u r a t i o n  and w i l l  

c o s t  between $50,000 and $60,000. 

3 . 6  Program S i t e  S e l e c t i o n  

Three c r i t e r i a  e x i s t s  f o r  s i t e  s e l e c t i o n :  

1. Need 

2 .  S i z e  

3 .  H o s p i t a l i t y  

The need f o r  a  d a t a  program must e x i s t .  I f  t h e r e  is no recog-  

n i z a b l e  problem, no u t i l i t y  w i l l  r e s u l t  from t h e  program. On t h e  

o t h e r  hand t h e  s e l e c t i o n  o f  a  comple te ly  v i r g i n  s i t e  would no t  pe rmi t  

a  t i m e l y  comple t ion  of t h e  program. Thus, t h e  paradigm would have 

a s o p h i s t i c a t e d  computer-based r e a l - t i m e  t r a f f i c  r e c o r d s  system bu t  

no e x i s t i n g  d a t a  u t i l i z a t i o n  a c t i v i t i e s .  

S i z e  of t h e  s i t e  must be l a r g e  enough t o  i n s u r e  t h e  v a l i d i t y  

of t h e  e v a l u a t i o n  r e s u l t s ,  b u t  s m a l l  enough t o  be w i t h i n  t h e  bounds 

of p r a c t i c a l i t y .  C l e a r l y  t h e  d a t a  f low program must be based a t  t h e  

s t a t e  l e v e l  (wi th  t h e  s e l e c t i v e  involvement of l o c a l  j u r i s d i c t i o n s )  

because e x i s t i n g  t r a f f i c  r e c o r d  sys tems  a r e  c e n t r a l i z e d  a t  t h e  s t a t e  

l e v e l .  

H o s p i t a l i t y  w i l l  obv ious ly  be dependent on s o c i a l - p o l i t i c a l  

c l i m a t e  a s  well a s  t e c h n i c a l  c a p a b i l i t i e s  r e l a t i v e  t o  t h e  coun te r -  

measure g o a l s .  C l e a r l y  t h e  p o l i t i c a l  j u r i s d i c t i o n  must want t o  

implement a  d a t a  f l ow program f o r  i t  t o  be s u c c e s s f u l .  Techn ica l  

c a p a b i l i t i e s  i n  t h e  s o p h i s t i c a t i o n  of t h e  e x i s t i n g  t r a f f i c  r e c o r d s .  



Are data f i l e s  well s t ruc tured ,  in ter l inked,  accurate,  automated, 

and timely? What is the accident reporting level '  some s t a t e s  only 

reach the 30% level )  and how badly fragmented ( s p l i t  i n to  d i f f e ren t  

f i l e s ,  portions not coded) is the accident data? 

Besides the technical sophist icat ion of a  s t a t e s 1  record 

system, consideration w i l l  be given t o  the competence of personnel, 

pa r t i cu la r ly  i n  the area of evaluation techniques. 

While s i t e  se lec t ion  fac tors  w i l l  be considered i n  more d e t a i l  

during the second phase of t h i s  contract  (see discussion i n  Section 

9), some insight  can be gained by reviewing 402 projects  (see 

description i n  the Appendix). 438 projects  i n  standard areas 2 

(Motor Vehicle Registrat ion) ,  9 ( Ident i f ica t ion  and Surveillance 

of Accident Locations), and 10 (Traff ic  Records), a s  well as infor- 

mation projects  i n  the following analysis .  Three measures a re  

considered: 

1. Percentage of Funds w i t h i n  S ta te  
Percent of funds spent on information projects  i n  
each s t a t e  r e l a t i v e  t o  a l l  funds spent i n  s t a t e .  
T h i s  gives a  rough measure of the s t a t e ' s  !linterestt1 
i n  information projects  by removing the bias  of t o t a l  
s t a t e  funding (and thus reducing the population bias) .  

2. Percentage of Information Project Funds 
Percentage of funds spent on information projects  i n  
each s t a t e  r e l a t i v e  t o  a l l  funds spent on information 
projects  ($50.7 mi l l ion) .  T h i s  gives a  rough measure 
of the s t a t e s  l lsophist icat ionlf ,  by showing d i rec t ly  
who has spent more on information pro jec ts .  

Percentage of Numbers of Information Projects 
Percentage of number of information projects  i n  each 
s t a t e  r e l a t i v e  t o  t o t a l  number of information projects  
(438). Besides being a  measure of a c t i v i t y  i n  the area ,  
the number of projects  i n  a  s t a t e  is a  rough measure of 
the llbreadthll of s t a t e s  program, both i n  terms of the 
number of d i f f e ren t  applications and the involvement of 
local  communities or counties.  



Clea r ly ,  t h e r e  a r e  o the r  more exac t ing  measures f o r  s t a t e  

s e l e c t i o n ,  but these  t h r e e  provide an i n i t i a l  look a t  t he  problem. 

Table 3-3 d i sp l ays  t h e  top  20 s t a t e s  by each of the  t h r e e  c r i t e r i a .  

Ten s t a t e s  a r e  c,ornmon t o  a l l  t h r e e  lists, and seven s t a t e s  were 

represented  twice .  Ohio, Vermont, Indiana and Hawaii were high i n  

i n t e r e s t ,  i . e . ,  percentage of information p ro j ec t  funds wi th in  the  

s t a t e .  Ohio, New York, C a l i f o r n i a ,  and Pennsylvania were on top  

w i t h  t he  l a r g e s t  amount of information p ro j ec t  funds,  which is not 

t oo  s u r p r i s i n g  when consider ing t h e i r  l a r g e  popula t ions .  C a l i f o r n i a ,  

I l l i n o i s ,  New York, and Michigan had broad programs a s  determined 

by the  r e l a t i v e  number of p r o j e c t s  i n  each s t a t e .  

Two maps have been prepared t o  d i sp l ay  t he  geographic d i s t r i -  

but ion of information programs according t o  t he  f i r s t  two c r i t e r i a .  

F ig .  3-5 is  d i s t r i b u t e d  according t o  the  percentage of funds wi th in  

s t a t e s .  F ig .  3-6 is by t he  propor t ion  of t he  t o t a l  amount of 

information funds.  The percentage ranges a s s o c i a t e  w i t h  each map 

symbol a r e  a s  fol lows:  

Symbol % within  s t a t e  Information Funds (thousands $) 

0 , X J  51 - 70% $ 5,000 - 4,000 

0, * 41 - 50% $ 2,000 - 4,999 

0, - 31 - 40% $ 1,000 - 2,999 

X 21 - 30% $ 500 - 999 
+ 11 - 20% $ 100 - 499 

- 0  - 10% $ 0  - 99 

A grouping of t he  s t a t e s  can be determined through a  combination 

of the  c r i t e r i a :  by summing t he  ranks (Table 3-4) o r  by summing the  

p ropor t iona l  percentages (Table 3-5). Weighting f a c t o r s  could a l s o  

be app l ied  t o  each c r i t e r i a  before  combination, but t h e  measures a r e  

crude enough t o  undermine t h e  value of more s o p h i s t i c a t e d  approaches. 



TABLE 3-3 

STATES RANKED BY INDIVIDUAL CRITERIA 

Rank 

1 

2 

3 

4 

5 

6 

7 

P e r c e n t  Funds Pe rcen tage  of Pe rcen tage  of 
In fo rma t ion  P r o j e c t s  w i t h i n  S t a t e  

S t a t e  % 
Ohio 6 7 8  

Vermont 54.  

Ind iana  47. 

Hawaii 40.4 

Conn. 40 .0  

N e w  YOrk 39.9  

La. 38.4 

Tenn. 3 8 . 1  

F l o r i d a  36.  

Penn . 3 5 . 5  

M inn .  34 .9  

Mass. 34 .  

Maine 31.  

N .  J. 30.  

Miss. 29. 

Utah 27.8 

Georgia 27.6 

C a l i f .  27 .2  

I l l i n o i s  27 .1  

Montana 26.8 

Informat ion  Funds 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 5  

16  

16  

17  

18 

19 

S t a t e  % 
Ohio 13.24% 

N . Y .  13 .21  

C a l i f .  8 .42  

Penn. 6.59 

Ind iana  4.78 

I l l ,  4 .19  

Mich. 3 .50 

F l o r i d a  3 . 4 1  

Mass. 3 .32  

N. J. 3 .14  

Tenn. 2 .68 

Minn. 2 .55  

La. 2 .30 

Georgia  2 .12  

N.C. 1 .96  

Conn. 1 .82  

Texas 1 .82 

Iowa 1.77 

Mou. 1.67 

Kent .  1 . 6 1  

Rank S t a t e  % 
1 C a l i f .  11.6% 

2 111. 7 . 1  

3 N. Y. 5.2 

4 Mich. 4 .3  

5 Wash. 3 .4  

6 F l o r i d a  3 . 2  

7 Wisc. 3 . 0  

8 Conn. 2 .7  

8 Georgia 2 .7  

8 La. 2.7 

8 Va . 2.7 

9 Ohio 2 .5  

9 Tenn. 2 . 5  

10  Idaho 2 .3  

10 N,. J. 2.3 

11 Colorado 2.0 

11 Maine 2 .0  

11 P.  R .  2 . 0  

12 Miss. 1.8 

1 2  Utah 1.8 
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Looking a t  t he  r e s u l t s  of both combinations of c r i t e r i a  

(Table 3-6)) t h e  t o p  four teen  s t a t e s  can be r a t e d  i n  f o u r  groups.  

1. New York, Ohio, C a l i f o r n i a  
2 .  F l o r i d a ,  I l l i n o i s ,  Indiana ,  Pennsylvania 
3 .  Connect icut ,  Louis iana ,  Michigan, Tennessee 
4 .  Georgia, Massachuset ts ,  New Jersey 

The Westinghouse E l e c t r i c  Corpora t ion ,  i n  t h e i r  March 1970 

Supplementary Report t o  t he  NHSB on t h e  c u r r e n t  s t a t u s  of t he  

S t a t e s  r e l a t i v e  t o  t h e  implementation of a NHSB Information and 

Data System, ranked t h e  s t a t e s  f o r  primary cons ide r a t i on  f o r  i n t e -  

g r a t i o n  i n t o  a Nat ional  System. T h e i r  check r a t e d  l is t  included 

seven s t a t e s :  C a l i f o r n i a ,  N e w  York, Texas, Pennsylvania, Ohio, 

I l l i n o i s ,  and Michigan. This  group r e p r e s e n t s  over  43% of t h e  

r e g i s t e r e d  veh i c l e s  and 45% of t h e  l i c ensed  d r i v e r s  i n  t h e  na t ion .  

They a l s o  have we l l  advanced t r a f f i c  record  systems.  The 

Westinghouse s e l e c t i o n  c r i t e r i a  was purposely aimed a t  l a r g e  

s t a t e s  i n  o rder  t o  have a l a r g e  popula t ion  represen ted  i n  a 

Nat ional  System. For t h e  purpose of t h e  d a t a  flow program smal l  

s t a t e s  w i t h  an advanced t r a f f i c  r ecords  system w i l l  be considered,  

and, i n  f a c t ,  have c e r t a i n  advantages.  

T h i s  a n a l y s i s  does not  r e so lve  t h e  s i t e  s e l e c t i o n  problem, 

but does i n d i c a t e  which s t a t e s  should be considered a s  s t r o n g  

cand ida tes  dur ing t h e  second phase of t h e  p r o j e c t .  A f u l l  consid-  

e r a t i o n  of t h e  exper imenta l  s e t t i n g  is presen ted  i n  Sect ion  9 of 

t h i s  r e p o r t .  



TABLE 3-4 

STATES RANKED BY SUM OF RANKS 

S t a t e  Rank Indiv idua.1 Rank 
S urn % wi th in  S t a t e  $ of Funds % of P r o j e c t s  

New York 11 
2 6 3 

Ohio 11 1 1 9 

Indiana 21 5 3 13 

C a l i f o r n i a  22 3 18 1 

F l o r  ida 23 

I l l i n o i s  2 7 

Louis iana 28 

Penn. 2 8 

Tennessee 28 

Connect icu t  29 

Michigan 32 

New J e r s e y  34 

Mass. 35 

Georgia 39 

TABLE 3-3 

STATES RANKED BY SUM OF PERCENTAGES 

S t a t e  Percentage  P r o p o r t i o n a l  Percentages  
Sum 

C a l i f o r n i a  22 .2  8 . 4  2 . 2  11 .6  

New York 21.6 13.2 3 .2  5 . 2  

Ohio 21.0 13.2 5 .3  2 . 5  

I l l i n o i s  13.4 4 .2  2 . 1  7 .1  

Penn . 10.8  6.6 2 .8  1.4 

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

Michigan 9 .8  

F l o r  ida 9 . 5  

Tennessee 8 . 2  2 . 7  3 . 0  2 . 5  

Lou is iana 8 . 0  2 . 3  3 . 0  2 .7  

New J e r s e y  , 7 .8  3 . 1  2 .4  2 .3  

Connect icu t  7 . 7  

Mass. 7 . 4  

Georgia 7 .O 2 . 1  2.2 2 .7  



TABLE 3-6 

TOP FOURTEEN STATES RANKED BY: 

Sum of Ranks 

S urn - S t a t e  

Sum of Percentages 

S t a t e  Sum - 
NY CALIF 

IND, o~lo~Io CALIF N - - - 
/ - -  

ILL 

F L A ,  - -4 < C - 
-C I- - - - , PENN - - 

ILL - - / /--- - - - - 
3 --- ' 'IND 

/- 
- 

PENN -- 
TENN- - 

LA- - - TENN - LA 



4.0 Highway User Preparation 

Highway user preparation encompasses a l l  those programs which 

a re  concerned w i t h  r a i s i n g  through some educational e f f o r t  the  

performance l eve l  of individual vehicle  operators ,  passengers and 

pedestrians.  A d i s t i n c t i o n  may be made between: 

a c t i v i t i e s  designed t o  i n i t i a t e  people in to  new a c t i v e  
highway-user r o l e s ,  such a s  dr iver  education and i n i t i a l  
dr iver  examinat ion, and: 

a c t i v i t i e s  designed t o  upgrade the  performance of people 
i n  e x i s t i n g  ro les ,  such as  dr iver  improvement and periodic  
d r  iver re-examinat ion. 

In terms of the  H.S.P. Standards, t h i s  area covers everything 

re l a t ed  t o  ins t ruc t ing ,  and measuring the  performance o f ,  individ- 

ua l  highway users  in  the  Motorcycle, Driver Education, Driver Lic- 

ensing and Pedestrian Safety Standards. 

4.1 Subsystem Model Description 

Diagram 4-1 places the s t a t u s  quo of highway user preparation 

in  the context of the global t r a f f i c  system model. Comparatively * 
l i t t l e  is done t o  prepare pedestrians,  passengers and Bfcy l i s t s  

and for  s impl ic i ty  they a re  omitted from t h i s  diagram, 

A t  present ,  having learned t o  dr ive  i n  some way, novice driv- ** 
e r s  en ter  the  t r a f f i c  system v ia  a  dr iver  l i cense  examination 

which is almost universa l ly  regarded a s  a  screen against  imcompet- 

ence. O f  the few who a r e  screened out,  only a  much smaller number 

receive s p e c i a l i s t  help t o  upgrade t h e i r  performance. Once having 

entered the  system, most d r ive r s  have l i t t l e  or no contact  w i t h  the  

preparation subsystem.. Those who make contact may do so  in  one of 

three  ways: a )  they may l i v e  i n  one of the few s t a t e s  which requi re  

* 
For example, of a l l  402 projec ts  FY68 through FY79, only 4 o r  5 
were fo r  bicycle  sa fe ty ,  and only 32 fo r  pedestrian sa fe ty ,  aga ins t  
more than 600 fo r  dr iver  education. 

** 
Throughout Section 4, the term "dr iveru  is intended t o  include 
motorcyclists.  



Diagram 4-1 THE EXISTING HIGHWAY USER PREPARATION SYSTEM 
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* 
p e r i o d i c  r e - examina t ion  of knowledge and/or  per formance ,  b) t h e y  

may be r e f e r r e d  t o  a  d r i v e r  improvement program a f t e r  a c c u m u l a t i n g  

a  bad d r i v i n g  r e c o r d ;  c )  t h e y  may v o l u n t a r i l y  a t t e n d  a d e f e n s i v e  

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

s u b j e c t  i n  a  non-uniform manner t o  t h e  d r i v e r  improvement e f f o r t s  

of t r a f f i c  s a f e t y  p r o p a g a n d i s t s .  

The re  a r e  a  number of problems w i t h  t h e  s t a t u s  quo: 

D r i v e r  l i c e n s e  e x a m i n a t i o n s  have n o t  been  a r e  n o t  a b l e  

t o  s c r e e n  o u t  any  b u t  t h e  g r o s s l y  incompeten t .  (Gold- 

s t e i n ,  1963 (Ref .  4-1) ;  Miller and  Dimling,  1969 (Ref .  

4 4 ,  
D r i v e r  d d u c a t i o n  r e f l e c t s  t h e  d r i v e r  l i c e n s e  e x a m i n a t i o n  
-- - - 

t o  t h e  e x t e n t  t h a t  t e a c h e r s  may s h a r e  w i t h  t h e  g e n e r a l  

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

t a s k  which is i m p l i c i t  i n  t h e  c o n t e n t  of most examina- 

t i o n s , , n a m e l y  a d h e r e n c e  t o  a  set of r u l e s  a n d  laws  and 

t h e  s k i l l  t o  per form maneuvers . ,  Many commercial  d r i v i n g  

s c h o o l s  and  some h i g h  s c h o o l s  m o l d ' t h e i r  c o u r s e s  a round  

t h e i r  s t a t e ' s  examina t ion .  Thus t h e r e  is c o n s i d e r a b l e  

i n e r t i a  t o  be overcome by t h e  c o n c e p t  o f  d r i v i n g  a s  more 

of a  thinking/decision-making a c t i v i t y .  The l i t e r a t u r e  

s u g g e s t s  t h a t  t h i s  c o n c e p t  is t h e  key t o  improved i n s t r u c -  

t i o n .  N e v e r t h e l e s s ,  t h e r e  r e m a i n s  t h e  f u r t h e r  d i f f i c u l t y  

t h a t  C a r l s o n  and  K l e i n  (Ref .  4-3) and  o t h e r s  have shown 

t h a t  t h e  a t t i t u d i n a l  a r e a  ( o r  " l i f e - s t y l e 1 ? )  may be more 

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

admon i t i on  is v i r t u a l l y  t h e  o n l y  t e c h n i q u e  which is u s e d  

t o  a t t e m p t  t o  modify a t t i t u d e s ,  We may n o t  be  a b l e  t o  
a f f e c t  l i f e - s t y l e  i n  30  o r  40 h o u r s  a t  a g e  1 5  o r  16,  b u t  

t h e r e  p r o b a b l y  is much more which c o u l d  be done a s  t h e  

' A.  much s m a l l e r  number t h a n  t h o s e  which re-examine e y e s i g h t  o r  
j u s t  r e q u i r e  a n  a p p e a r a n c e .  



c h i l d  develops h i s  f i r s t  highway-user r o l e s  a s  pedes t r i -  

an, passenger and b i c y c l i s t  a t  a  much e a r l i e r  age. Thus 

countermeasures a g a i n s t  c h i l d  t r a f f i c  a cc iden t s  may a l s o  

ea se  t h e  f u t u r e  d r i v e r  educat ion  t a sk .  

Driver  improvement e f f o r t s  i n  t h i s  a r ea  tend t o  r e i n f o r c e  

t h e  l i m i t e d  concept  ion of d r i v i n g  d i scussed  above.  Much 

of what e x i s t s  is of t h e  s i n g l e  t r ea tment  type  (eg .  ' 

d r i v e r  s a f e t y  c l a s s e s ) ,  whereas t h e  consensus of D.  I .  

r e s e a r c h  is t h a t  t r e a tmen t  should  be " t a i l o r e d M  t o  indiv-  

i d u a l  needs .  The extreme example of t h e  s i n g l e  t r e a t -  

ment approach is t h e  automat ic  r e t u r n  of a  l i c e n s e  a f t e r  

a  pe r iod  of suspension on t h e  (dubious)  assumption t h a t  

en forced  withdrawal from t h e  highway system w i l l  l e ad  t o  

more p r o f i c i e n t  d r i v i n g .  

4.2 Countermeasure D e s c r i ~ t i o n s  

4.2.1 S e l e c t i o n  C r i t e r i a  

Expert opinion was sought n a t i o n a l l y ,  and t h e  l i t e r t u r e  a s  

we l l  a s  "402" p r o j e c t  overviews and ca se  h i s t o r i e s  were reviewed, 

t o  ob t a in  and e v a l u a t e  cand ida te  countermeasures. A s  l i t t l e  em- 

p i r i c a l  evidence e x i s t s  of t h e  r e l a t i v e  va lue  of pa s t  e f f o r t s  i n  

l1prepara t ionV,  i t  was necessary  t o  proceed on t h e  assumption t h a t  

t h e  g r e a t e s t  payoff would r e s u l t  from: 

a )  I d e n t i f y i n g  t h e  a r e a s  of a c t i v i t y  w i t h  t h e  g r e a t e s t  d i s -  

crepancy between e x i s t i n g  p r a c t i c e  and what expe r t s  r e -  

gard a s  t h e  "bes t  we know", and: 

b) Having i d e n t i f i e d  t h e s e  a r ea s ,  s p e c i f y i n g  t h e  type  and 

l e v e l  of change which is app rop r i a t e  given t h e  c o n s t r a i n t s  

which would be expected i n  p o t e n t i a l  sites: t h e s e  con-.: 

s t r a i n t s  a r e  more than t h e  p r a c t i c a l  l i m i t a t i o n s  of 



manpower and f a c i l i t i e s ;  they include t he  s o c i a l  and pol- 

i t i c a l  frames of re fe rence  both of t he  p r a c t i t i o n e r s  (teach- 

e r s ,  d r i v e r  improvement s p e c i a l i s t s ,  d r i v e r  l i c e n s e  - exam- 

i n e r s ,  and broadcas te r s ) ,  and of t he  user groups (d r ivers ,  

b i c y l i s t s ,  passengers, pedest r ians)  whose c h a r a c t e r i s t i c s  

we w i s h  t o  change. In essence, t h i s  is t o  quest ion t he  

t imel iness  of a  proposed change, 

T h u s  f a r  we have i d e n t i f i e d  four components of the  t r a f f i c  

s a f e t y  system within  which countermeasure e f f o r t  could be made t o  

improve highway user p repara t ion .  They comprise t h r ee  a r ea s  of 

i n s t r u c t  ion ( those  f o r  "pre- or  non-dr ivers" ,  novice d r i v e r s  and 

experienced d r i v e r s ) ,  and one area  of motor veh i c l e  admin is t ra t ion  

(d r ive r  l i c ense  examination).  An ana lys i s  of t he  s t a t u s  quo sug- 

gested t h a t  countermeasures incorporat ing t he  "best  we know" w i l l  

involve not only changes t o  these  components, but a l s o  tot the  man- 

ner in  which the  components i n t e r a c t .  

The major a l t e r n a t i v e s  fo r  improving the  i n s t r u c t i o n a l  a r ea s  

and d r ive r  examining a r e  t o  make changes t o  one or more of the  

fol lowing: 

a )  Organizat ional  s t r u c t u r e  and time a l l o c a t i o n  
b) Object ives  
c )  Content 
d)  Success c r i t e r i a  (how much progress towards ob j ec t i ve s  

is acceptable)  
e) Methods and equipment 
f )  Manpower recruitment and preparat ion 
g) Record keeping 

While these  a r e  interdependent,  they suggest  a  v a r i e t y  of "pressure-  

po in t sTT f o r  countermeasure e f f o r t .  Our i nves t i ga t i ons  lead us t o  

bel ieve  t h a t  we should focus on ob j ec t i ve s ,  r e o n $ e ~ t , ' & ~ d  - succes s  

c r i t e r i a ,  on t he  grounds t h a t  they have the  g r e a t e s t  room f o r  i m -  

provement, a r e  the  most t imely ,  and o f f e r  good oppor tun i t i es  f o r  

developing a  b e t t e r  in tegra ted  "preparat ion systemw. The primary 

t h r u s t  would be t o  change these  t h r e e ;  changes t o  t he  o t h e r s  would 

follow a s  necessary.  Support f o r  t h i s  choice was considerable  when 

the  whole range of highway s a f e t y  i n s t r u c t i o n a l  programs was ana- 

lyzed a s  a broad curriculum development problem. Most models of 

curriculum development focus upon four components: 

f-+ Object ives  
Evaluation Content 

, Learning 
~ x b e r  iences 



Too much of highway s a f e t y  i n s t r u c t i o n  has  been t r a p p e d  i n  a  

v i c i o u s  c i r c l e  of vague bu t  e m o t i o n a l l y  a p p e a l i n g  a c c i d e n t - p r e v e n t -  

i on  o b j e c t i v e s ,  c o n t e n t  which is c h a r a c t e r i z e d  by admoni t ion  and 

d r i l l s ,  u n c h a l l e n g i n g  l e a r n i n g  exper  i e n c e s ,  and l i t t l e  o r  no e v a l -  

u a t i o n .  Such a  c u r r i c u l u m  has  l i t t l e  hope of s e l f - r e n e w a l .  The 

s t a n d a r d  answer has  been t o  t r y  t o  improve l e a r n i n g  a c t i v i t i e s  * 
(which is where much of t h e  "402"e f fo r t  has  been p l a c e d  ) w i t h  

changes i n  format  o r  a d d i t i o n a l  equipment .  I f  c o n t e n t  changes  

o c c u r r e d  it was, i n  many c a s e s ,  a lmos t  i n c i d e n t a l .  F o r t u n a t e l y ,  

r e c e n t  e f f o r t  has  l e d  t o  much more s p e c i f i c  ( b e h a v i o r a l )  o b j e c t i v e s  

which bol,h f i t  a c c i d e n t  p r e v e n t i o n  needs ,  and which meet t h e  c r i t -  

e r i a  upon which t h e  fo rma l  e d u c a t i o n a l  system d e c i d e a  whether an  

a r e a  is t h e  l e g i t i m a t e  conce rn  of t h e  s c h o o l s .  T h i s  has  l e d  i n  

t u r n  t o  a  s u b s t a n t i a l  amount of c u r r i c u l u m  c o n t e n t  which has y e t  

t o  be wide ly  i n t r o d u c e d .  There  is a  need t o  demons t r a t e  t h e  ad- 

v a n t a g e s  (and l i m i t a t  i o n s )  of t h i s  c o n t e n t ,  n o t  o n l y  i n  terms of  

outcomes,  b u t  a s  i t  r e l a t e s  t o  modern e d u c a t i o n a l  app roaches ;  i n  

p a r t i c u l a r ,  under  t h e  ph i losophy t h a t  e d u c a t i o n  s h o u l d ,  a s  R ,  S .  

P e t e r s  and o t h e r s  con tend ,  pu r sue  " r e a l i t y " ,  we have open t o  u s  

"d i scove ry  l e a r n i n g " .  Under t h i s  app roach ,  t r a f f i c  e d u c a t o r s  can  

b e t t e r  j u s t i f y  s u c h  i n n o v a t i o n s  a s  t h e  s i m u l a t i o n  of c r i t i c a l  man- 

e u v e r s  ( f o r  example i n  t h e  use  of s k i d  p a n s ) .  

4 . 2 . 2  L i s t i n g  and D e s c r i p t i o n  of Countermeasures . :  

An overview of changes t o  improve t h e  i n t e g r a t i o n  of t h e  highway 

u s e r  p r e p a r a t i o n  sys tem.  

There  is wide agreement among t h e  e x p e r t s  we c o n s u l t e d  t h a t  

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

* 
I n  f a c t ,  i n  FY68 th rough  FY70, there were o n l y  20 programs i n  
t h e  g e n e r a l  a r e a  of c u r r i c u l u m  c o n t e n t  development;  t h i s  i n c l u d -  
ed  a l l  t h e  d r i v e r  e d u c a t i o n ,  mo to rcyc le ,  b i c y c l e  and p e d e s t r i a n  
c u r r i c u l u m  g u i d e s ,  s c h o o l  bus manuals ,  and d r i v e r  l i c e n s e  hand- 
books and manuals ( s e e  Table  4-1).  



h - - ( + U > f l  f C L > ~ r - ! ~ ? C \ I ~ F C V ? M b  "sdc:  
' ( 3  ~3 c p\ ~ 2 ,  c C c: t 2  r( rl C: r-l 3 .;3 r ' N .  LC 

I \UTHORIZD F9j3.4L FU?]DS C: c L c. = .-: c c c c: ;;. :- L- c: .: c 2 :> c .-; -, c-. c= i: ,-.. -7 :; ;: L. -- <: - r : THOUSANDS OF DOLLNIS , ,, -- .I c c. i: ;. - c. 2 ;= ,= -3 c: .: 

,+ ch8 H.?  r! 1-1 to C: I-? C: d I.* c 2 b  2 2 i' I.\ . .  . .  

TOTAL PPIiJECT COST -. C: C. 2 I? 3 ;' " C CZ = r-: r-7 Ir* Z r4 & .!I.? i3 - 
C ) C ~ ~ C C i '  c : i 2 i ' 3 . = c  ; 1 ? . = < ~ , ' 2 r - ? Z  

THOUS),NDS OF DOLLmS c? 0.2 L c: :Y c s 2 L- J ,..: .> 2 2 C J  .: LC <2 
r. - " C >  '-3 -2 :-- m - :  C :  ;) 3 i> .3 C3 z.2 2 C . ' L ?  ,> 

C< n' r-' r-l r4 r< r! c'< r-' r-' e 3 r? r+ N P :J? e h' + 
NHSB PROJECT l~!lJ].tl3ER b2 L: -' 3 c c 2 c: c c2 L- , >  $2 2 e 2 ,L :: ,z 

> (;: '13 2 L2 .2 :> .3 t.: L? 13 +: '2 ,C 0 L? -2 L: .2 ,-: 

STATE 

YEAR 



t o  each other  much more than a t  present .  I t  seems t h a t  t o  achieve * 
t h i s ,  the  focus  i n  d r iver  examining should s h i f t  from at tempts ,+ 

t o  screen out  a l l  of the  bad d r ive r s  t o  Mil ler  and Dimling's con- 

cept  of a  d iagnosis  of a  d r i v e r ' s  s t r eng ths  and weaknesses (op c i t ,  

Ref. 4-2) .  T h i s  is the  key t o  a  number of poss ible  mod- 

i f  i c a t i ons  t o  t he  preparat ion system. Diagram 4-2 shows how a d i a -  

gnost ic  examination could be employed a s  a  p r e t e s t / p o s t t e s t  f o r  

" ta i lo red"  imp~aovement a c t i v i t i e s  which d r i v e r s  undergo, a s  before,  

following o f f i c i a l  or voluntary ac t i on ,  i n  add i t ion  t o  i ts  funct ion 

a s  a much more meaningful t e s t  t o  follow (improved) d r ive r  education.  

T h u s ,  f o r  d r i v e r s ,  content  changes in  examining would permit 

a  range of t e s t s  t o  be designed t o  correspond t o  changes i n  i n s t r u c t -  

ional  content  - a t  the  " i n i t i a t i o n "  and a t  the  "improvement" l e v e l .  

Necessary changes i n  success c r i t e r i a  would mean superseding the  

concept of passing a  s i n g l e  threshold  of competency w i t h  t h a t  of 

a t t a i n i n g  s eve ra l  l e v e l s  of condi t iona l  approval;  in  p r a c t i c a l  

terms t h i s  means t h a t  while den ia l s  would s t i l l  be poss ib le ,  r e s t -  

r i c t e d  l i c ens ing  would be extended for  both t he  novice and the  

experienced d r i v e r ,  and t h a t  the  nature of the  r e s t r i c t i o n s  would 

r e l a t e  a s  f a r  a s  poss ible  t o  the  diagnosed weaknesses. 

For non-drivers, the  assumption is made t h a t  countermeasure 

e f f o r t  should be d i r ec t ed  towards ch i ld r en ,  and from a  very e a r l y  

age-probably a s  soon a s  they can understand a  t e l e v i s i o n  program. 

Diagram 4--2 shows t h i s  e f f o r t  c o l l e c t i v e l y  a s  "pre-dr iver  educatr  

ion". The "diagnostic" concept,  which can be appl ied i n  muah more 

d e t a i l e d  t e s t s  i n  d r iver  education than would be p rac t i cab l e  fo r  

d r iver  l i c ens ing ,  may a l s o  be appl ied t o  the  development of evaluat -  

ion methods a s  an i n t e g r a l  pa r t  of programs aimed a t  the  c h i l d  

* 
Note t h a t  t h i s  r e f e r s  t o  the  performance/knowledge components 
of d r iver  examining. Screening on medical f a c t o r s  is an addi- 
t i o n a l  countermeasure area  which has not been f u l l y  explored 
a t  t h i s  time. 



acc iden t  program. 

An overview of changes t o  t h e  components of t h e  highway use r  pre-  

p a r a t i o n  system 

In s e l e c t i n g  an  o r d e r l y  s e t  of changes t o  t h e  four  major com- 

ponents  ( t h e  t h r e e  i n s t r u c t i o n a l  a r e a s  and d r i v e r  examining),  t he  

approach has been t o  d e f i n e  t he  i n s t r u c t i o n a l  changes f i r s t ,  on 

t h e  grounds t h a t  t h e  changes i n  d r i v e r  examining w i l l  n e c e s s a r i l y  

correspond t o  t h e  succe s s  c r i t e r i a  which a r e  developed toge ther  

w i t h  t h e  o b j e c t i v e s  and con ten t  of t h e  two d r i v e r  i n s t r u c t i o n  

components. Also ,  whi le  a t  t h i s  s t a g e  changes t o  ob jec t ives /coh-  

t e n t  and success  c r i t e r i a  a r e  k i n g  cons ide red  under t h e  genera l  

heading of d r i v e r  , b i c y c l e  and pedes t r i an  i n s t r u c t i o n ,  t e n  event-  

u a l  " t a r g e t  groupsw of highway u s e r s  have been de f i ned .  The f o l -  

lowing t a b l e  l i s t s  f o r  each group t h e  i n s t r u c t i o n a l  a c t i v i t y  w i t h -  

i n  which t h e  changes can be app l i ed :  

A .  Exper ienced D r  i v e r s :  

1, General d r i v i n g  pub l i c :  Loca l ly  o r i e n t e d  TV/Radio d r i v e r  
re-educat ion,  and network prog- 
rams of t h e  l lNat ional  Dr iv ing 
Tes t f1  v a r i e t y  . Pub l i c  i n f o r -  
mation on changes t o  d r i v e r  ex- 
amining and improvement procedures .  

2 .  Voluntary d r i v e r  improve- 
ment p a r t i c i p a n t  : 

3 .  Per i o d i c  re-examinee: 

4 ,  V i o l a t i o n  r e p e a t e r :  

B .  Novice Dr ive rs  

1. Novice mo to rcyc l i s t s :  

C l i n i c  o r  c e n t e r  g iv ing  indiv  i- 
dua l i z ed  i n s t r u c t i o n  fo l lowing  
d i a g n o s t i c  p r e - t e s t  , 

Diagnost ic  examination,  w i t h  
r e f e r r a l  i f  necessary  t o  i nd i -  
v idua l i z ed  i n s t r u c t  ion .  

Diagnos t i c  p r e - t e s t  , " t a i l o r e d "  
i n s t r u c t i o n / t r e a t m e n t ,  and d i a -  
g n o s t i c  p o s t - t e s t .  Also  extend 
use  of r e s t r i c t e d  l i c e n s i n g  i n  
re-educat ion e f f o r t s .  

Youth o r i e n t e d  course  (pub l i c  



schoo ls  involved) ,  and diagnos- 
t i c  l i c e n s e  examinat ion.  

2 .  Teenage novice motor ists : 

3 .  Adult novice mo to r i s t s :  

C .  Pre-dr i v e r s  

1: ~ e d e s t r i a n s / p a s s e n g e r s :  

2 .  B i c y c l i s t s :  

3 .  Other:  

High school  course  and diagnos- 
t i c  l i c e n s e  exam. Good possib-  
i l i t i e s  f o r  l lprobat ionaryv l i c -  
ens ing  l inked t o  programs f o r  
high school  s t u d e n t s  who have 
been d r i v i n g  f o r  some time ( e  . g .  
smal l  group " t r i g g e r  f i lm"  s e s -  
s ions)  . 
Poss ib l e  coopera t ion  w i t h  com- 
mercia l  d r i v i n g  schoo ls ,  espe- 
c i a l l y  i f  i t  helped them a d j u s t  
t o  t h e  same d i agnos t i c  examin- 
a t i o n  a s  B .  2 .  

TV campaign f o r  t h e  very young 
("Sesame S t r e e t "  approach) p lu s  
course  m a t e r i a l  f o r  nurse ry ,  day 
c a r e  and elementary schoo ls .  

Bicycle  course  and o the r  i n s t -  
r u c t  i ona l  m a t e r i a l s  f o r  upper 
elementary grades .  Other pos- 
s i b i l  i t e s  inc lude  TV program* 
and c l u b  a c t i v i t i e s .  

I n s t r u c t i o n a l  m a t e r i a l s  of t h e  
"Understanding t h e  Mobile Soc- 
i e t y "  v a r i e t y  f o r  a l l  grades 
but  e s p e c i a l l y  t h e  Jun io r  High. 
A major focus  would be t he  t r ade -  
o f f  between t h e  use  of automo- 
b i l e s  and o t h e r  forms of ( espec i -  
a l l y  mass) t r a n s p o r t a t  ion.  

The na tu r e  of sugges ted  changes t o  ob j ec t i ve s / con t en t  and success  

c r i t e r i a .  

P r i o r i t y  was given i n  Phase One t o  cons ide r ing  a l t e r n a t i v e  

o b j e c t i v e s  and developing a model f o r  changing i n s t r u c t i o n a l  con- 

t e n t  f o r  d r i v e r s ,  b i c y c l i s t s  and pedes t r i an s .  A s  promising improve- 

m e n t s  w h i c h  have been t r i e d  or suggested i n  va r i ous  p a r t s  of t h e  



country  were cons ide red ,  it became obvious t h a t  most of them were 

cen te red  around a s i m i l a r  theme: an .a t t empt  was being made t o  t r e a t  

t h e  behavior of people i n  t r a f f i c  a s  a thinking-decision-making 

a c t i v i t y  r a t h e r  than a s  some l e v e l  of adherence t o  r u l e s  and reg-  

u l a t  ions .  For t h e  d r i v e r  groups , i t  was reasonable  t o  

ask what it is t h a t  d r i v e r  p repara t ion  can do which is beyond t h e  

scope of d r i v e r  r e g u l a t i o n .  Even i f  we can assume t h a t  d r i ve r  

r e g u l a t i o n  is more o r  l e s s  succe s s fu l  i n  ob t a in ing  compliance 

t o  t r a f f i c  laws,  we cannot r egard  t h i s  a s  t he  complete s o l u t i o n  

t o  unsafe d r i v i n g  because a l e g a l  a c t  may or  may not  be s a f e .  

Legal behavior ,  though normally necessary f o r  s a f e  performance, 

is f r equen t l y  i n s u f f i c i e n t  t o  avoid  c o l l i s i o n s .  A simple graph- 

i c a l  model of t h i s  is shown i n  diagram 4-3. 

I t  has a l r e ady  been d i scussed  t h a t  s a f e  , performance is 

popular ly  envisaged a s  a  combination of phys ica l  s k i l l  and l e g a l  

behavior .  Yet t h e  law connot p r e sc r i be  more than t h e  minimal s a f e  

performance which r e s u l t s  from obeying speed limits, r i g h t s  of 

way and t h e  l i k e .  That t h e  law cannot poss ib ly  be o b j e c t i v e  about 

p r e c i s e  d r i v e r  a c t  ions i n  h ighly  v a r i a b l e  s i t u a t i o n s  is evidenced 

by i ts  tendency t o  r e l a t e  its s anc t i ons  t o  t h e  f o r t u i t o u s  consequ- 

ences of unsafe  behavior r a t h e r  than t o  t he  behavior i t s e l f .  Thus 

i t  is towards t h e  a r ea  of t he  l e g a l ,  unsafe  a c t  (B) t h a t  d r i v e r  : 

i n s t r u c t i o n  should d i r e c t  much of its e f f o r t s .  S p e c i f i c a l l y ,  i t  

needs t o  s h i f t  i ts  main emphasis fmom handl ing s k i l l s  and r u l e s  of 

t h e  road t o  d r i v i n g  a s  a  percept  ion-predict ion-dec ision-making pro- 

c e s s .  Note t h a t  t h i s  is not  sugges t ing  t he  e l im ina t i on  of t h e  

former;  indeed,  t h i s  approach should  make t r a f f i c  r u l e s  more com- 

p rehens ib le .  The o v e r a l l  o b j e c t i v e  is t o  narrow t h e  gap between 

t he  s u b j e c t i v e  and o b j e c t i v e  p r o b a b i l i t y  t h a t  a  d r i v e r ' s  a c t i o n  

w i l l  l ead  t o  an i r r e v e r s i b l e  c o l l i s i o n  s i t u a t i o n , .  a s  we l l  a s  t h e  

gap between t h e  s u b j e c t i v e  and o b j e c t i v e  va lue  of t ak ing  r isks.  
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I n  diagram 21-3, s u f f i c i e n t  s a f e  performance l e v e l  ( S )  would be a 

f u n c t i o n  of t h e  o b j e c t i v e  p r o b a b i l i t i e s  and v a l u e s  connected with 
h i s  a c t i o n s ,  and t h e  d r i v e r ' s  a c t u a l  performance l eve )  (D) would 

be a  f u n c t i o n  of t h e  s u b j e c t i v e  p r o b a l i t i e s  andva lues .  
S u i t a b l e  curr iculum c o n t e n t  i s  becoming a v a i l a b l e  from 

a  number of sources .  The Na t iona l  Highway S a f e t y  Bureau have 

a  number of  c u r r e n t  "403" c o n t r a c t s  i n  t h i s  a r e a ,  such a s  t h e  

HumRRO d r i v i n g  t a s k  a n a l y s i s  and A . I . R . ' s  work wi th  

i n s t r u c t i o n a l  a i d s .  HUFSaM, and A.S.F. b e f o r e  t h e q h a v e  done 

s u b s t a n t i a l  d r i v e r  educa t ion  curr iculum development work, 

and have been a c t i v e  i n  d i s semina t ing  it t o  t e a c h e r  e d u c a t o r s ,  

I l l i n o i s  S t a t e  Univers i ty  have been much invo lved ,  p a r t i c u l a r l y  

i n  t h e  a r e a  of pe rcep t ion .  Developmental work i s  con t inu ing  

i n  t h e  s t a t e s  o f  Washington, Michigan, F l o r i d a ,  Missouri  and 

o t h e r s .  C o l l e c t i v e l y ,  t h i s  has become known amongst d r i v e r  

e d u c a t o r s  a s  t h e  "new curr iculum movement. I t  A countermeasure 

program shou ld  perform t h e  c r u c i a l  r o l e  of  p u l l i n g  t o g e t h e r  

t h e  good r e s u l t s  of many of t h e s e  e f f o r t s ,  des ign ing  a  model 

implementation of  t h e  new c o n t e n t ,  n o t  j u s t  i n  t h e  p u b l i c  

schoo l s  b u t  i n  t h e  v a r i o u s  d r i v e r  i n s t r u c t i o n  and improvement 

a r e a s ,  and p rov id ing  an adequate e v a l u a t i o n  methodology. 

An impor tan t  p a r t  of  t h e  model implementation i s  new 

success  c r i t e r i a .  A s imple  p a s s / f a i l  system i s  unhe lp fu l  

where much e x p e r i e n t i a l  l e a r n i n g  t a k e s  p l a c e  o v e r  a  long  

pe r iod  of  time, and we have good reason t o  b e l i e v e  t h a t  

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

a i d s  a v a i l a b l e  and be ing  developed a r e  p a r t i a l l y  o r  wholly 

usab le  f o r  t e s t i n g  purposes w i t h i n  c o u r s e s ;  from t h e s e  and 

o t h e r  s o u r c e s ,  d i a g n o s t i c  examinat ions can be b u i l t .  Some such 

i tems have a l ready  been t r i e d  i n  d r i v e r  l i c e n s e  examinat ions ,  

no tab ly  i n  t h e  S t a t e  of  Washington, whose r e c e n t  e v a l u a t i o n  of  

t h e  experiment  o f f e r s  suppor t  f o r  t h e  g e n e r a l  approach be ing  

sugges ted  h e r e . *  The d i a g n o s t i c  examination could  i n  t u r n  

*In "An Evalua t ion  o f  Washington's Automated Dr ive r  Knowledge 
Examinat ion",  it i s  s t a t e d :  ".... I t  was concluded from t h i s  
e v a l u a t i o n  t h a t ,  whi le  of  cons ide rab le  d i a g n o s t i c  va lue  (under- 
s t a n d i n g  why bad and good record  d r i v e r s  answer c e r t a i n  items 
c o n s i s t e n t l y  d i f f e r e n t l y  i s  v a l u a b l e  f o r  d r i v e r  improvement 
p u r p o s e s ) ,  r u l e s  of  t h e  road knowledge could  n o t  be used a s  an 
i n d i c a t o r  of  good d r i v i n g  performance, and i s  a t  b e s t  a  necessa ry ,  
b u t  n o t  s u f f i c i e n t  c o n d i t i o n  f o r  good d r i v i n g .  ( J u l y  1970) 



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

improvement; perhaps f o u r  o r  f i v e  a l t e r n a t i v e  t r e a t m e n t s  

should be a v a i l a b l e ,  i n c l u d i n g  i n d i v i d u a l  and group c o u n s e l l i n g .  

The approach f o r  t h e  p r e - d r i v e r  i s  e s s e n t i a l l y  s i m i l a r  t o  

t h a t  f o r  t h e  d r i v e r ;  t h e  aim i s  t o  g e t  a t  s u b j e c t i v e  judgment 

of r i s k  and t h e  v a l u e s  a t t a c h e d  t o  it. While t h e  d r i v i n g  t a s k  

i s  cons ide rab ly  more complex, c h i l d r e n  have t o  d e a l  wi th  t h e  

same t y p e s  of  problems a s  a  d r i v e r  handles--time-space judg- 

ments,  p r e d i c t i o n s  of  t h e  behavior  o f  o t h e r  road u s e r s ,  and 

t h e  l i k e .  J u s t  how i l l - e q u i p p e d  t h e y  a r e  t o  handle  t h e s e  

problems has  been demonstrated by Sandels  (Ref.4-4).  We need 

t o  s t a r t  very  e a r l y  w i t h  p e d e s t r i a n s  t o  t r y  t o  g i v e  them some 

b a s i c  concepts  of  t r a f f i c .  We may be a b l e  t o  use t h e  "Sesame 

S t r e e t "  approach t o  a f f e c t  value-judgments; t h i s  has  some 

i n t e r e s t i n g  p o s s i b i l i t i e s :  can w e ,  f o r  example, have young 

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

borrowing t h e  t echn iques  of  b r e a k f a s t  c e r e a l  market ing? On a  

more i n d i v i d u a l  b a s i s ,  we can reach t h e  very  young i n  nurse ry  

and day-care s c h o o l s  and t h e  e a r l y  e lementary  g rades .  Ways of  

t e a c h i n g  them t o  c r o s s  roads  a r e  be ing  exp lo red  i n  a  number of  

p l a c e s  a t  t h i s  t ime:  a t  t h e  Road Research Labora tory  and t h e  

Univers i ty  of  Nottingham i n  England, a t  Uppsala i n  Sweden, and 

w i t h i n  t h e  s a f e t y  educa t ion  program of  t h e  O f f i c e  o f  P u b l i c  

I n s t r u c t i o n  i n  I l l i n o i s ,  where t h e i r  e lementary  s p e c i a l i s t  

(Donald La Fond) i s  us ing  wi th  apparen t  success  a  method he 

c a l l s  " s i t u a t i o n a l  decision-making."  F i n a l l y ,  t h i s  a r e a  i s  

i d e a l l y  s u i t e d  t o  e d u c a t i o n a l  games. 

The a r e a  of  b i c y c l e  programs ho lds  more promise than  i s  

o f t e n  r e a l i z e d .  For most c h i l d r e n ,  t h e  b i c y c l e  p rov ides  

t h e i r  f i r s t  a c t i v e  involvement w i t h  t r a f f i c ,  and it i s  an i d e a l  

t i m e  t o  work w i t h  concept  t h a t  t h e  r u l e s  of t h e  road a r e  

"necessary  b u t  n o t  s u f f i c i e n t . "  The b i c y c l e  i s  a l s o  a  v a l u a b l e  

source  of i n t e r m e d i a t e  exper ience  i n  " l e a r n i n g  t o  a d j u s t  t o  

be ing  mechanized." There i s  a  s i g n i f i c a n t  a c c i d e n t  problem 



which w a r r a n t s  more a t t en t ion- -550  c h i l d r e n  between 5  and 1 4  

were k i l l e d  on b i c y c l e s  i n  1969. Unfor tuna te ly ,  t h e  c o n t e n t  

of b i c y c l e  programs i s  n o t  s o  w e l l  developed,  nor  i s  it t h e  

s u b j e c t  of  a s  much i n t e r e s t ,  a s  some of t h e  o t h e r  a r e a s ;  

however, u s e f u l  work h a s  been done i n  England, O n t a r i o  and 

I l l i n o i s .  Some of t h e  g r e a t e s t  p o t e n t i a l i t y  i s  i n  t h e  a r e a  of 

t e a c h i n g  v i s u a l  awareness.  A l t o g e t h e r ,  some f u r t h e r  i n v e s t i -  

g a t i o n  i s  needed b e f o r e  s p e c i f y i n g  a  program; t h e r e  i s  a  good 

c a s e  f o r  developing a  new s p e c i a l  course  t o g e t h e r  wi th  some 

m a t e r i a l  which could  be  i n t e g r a t e d  i n t o  schoo l  work a t  o t h e r  

t imes .  

There i s  e x c e l l e n t  p o t e n t i a l  f o r  upgrading t h e  v a r i o u s  

components of  t h e  highway u s e r  p r e p a r a t i o n  system through t h e  

i n t r o d u c t i o n  of new o b j e c t i v e s ,  c o n t e n t  and s u c c e s s  c r i t e r i a .  

The r o l e  of t h e  countermeasure program i s  t o  ensure  t h a t  t h i s  

i s  done a s  q u i c k l y  a s  p o s s i b l e  and i n  a  cohes ive  manner. 



4.3: Measures of E f f e c t i v e n e s s  

Three levels of c r i t e r i a  w i l l  be employed: shor t - te rm,  

i n t e r m e d i a t e ,  and long-term. The p r e p a r a t i o n  a r e a  a f f e c t s  

t h e  system less d i r e c t l y  than  most, and t h e r e f o r e  shor t - t e rm 

c r i t e r i a  become r e l a t i v e l y  impor tant .  Wherever p o s s i b l e ,  

c o n t r o l  groups w i l l  be used ,  and a  ba lance  w i l l  be sought  

between t h e  i n t e n s i v e  e v a l u a t i o n  of smal l  samples,  and t h e  c o l l e c t i o n  

(mainly through survey t echn iques )  of l i m i t e d  d a t a  from l a r g e  

samples.  

4 .3 .1  : Shor t  Te rm Evaluat ion  

These measures w i l l  be  a p p l i e d  dur ing  and immediately 

a f t e r  countermeasure programs. 

Short- term Evaluat ion  of Changes t o  I n s t r u c t i o n  

E s s e n t i a l l y  t h i s  means t e s t i n g  i n s t r u c t i o n a l  courses  

i n  some d e t a i l  i n  terms of  t h e i r  own ( u s u a l l y  b e h a v i o r a l )  

o b j e c t i v e s .  I t  i s  from t h i s  l e v e l  t h a t  t h e  d i a g n o s t i c  

examinat ion i s  assembled, i n c l u d i n g  a conc i se  v e r s i o n  f o r  

d r i v e r  l i c e n s i n g .  To be  a b l e  t o  do t h i s ,  it i s  necessary  

t o  b u i l d  an a n a l y t i c a l  model of t h e  sub- tasks  invo lved  i n  

t h e  behavior  be ing cons ide red ,  and t o  e s t a b l i s h  c r i t e r i a  f o r  

each of t h e  sub- tasks .  C l e a r l y ,  t h i s  could  be  done i n  very 

g r e a t  d e t a i l ,  b u t  comparat ively s imple  models a r e  q u i t e  use- 

f u l .  For example, w e  could  t a k e  R. B. Miller's ( ~ ~ f - 4 ~ 5 )  

a n a l y s i s  i n  which he d e f i n e d  f o u r  s t a g e s ;  

~ d e n t i f y  , p r e d i c t ,  d e c i d e ,  and execu te ;  adding t h e  dimension 

of t h e  two l e v e l  i n t e r a c t i o n  ( d r i v e r  wi th  v e h i c l e ,  and 

d r i v e r  + v e h i c l e  wi th  highway + t r a f f i c  environment) we 

a r r i v e  a t  t h e  model i n  diagram 4-4 .  The model was used h e r e  

t o  genera te  a  c r i t e r i o n  (though n o t  t h e  on ly  c r i t e r i o n )  f o r  

each s t a g e  and f o r  bo th  l e v e l s  of i n t e r a c t i o n ;  t h e s e  a r e  

l i s t e d  i n  t h e  diagram, and t o g e t h e r  encompass most of  t h e  

shor t - t e rm c r i t e r i o n  v a r i a b l e s  sugges ted  i n  r e c e n t  d r i v e r  

educa t ion  e v a l u a t i o n  methodology s t u d i e s .  
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Some promising ins t run len t s  which have become a v a i l a b l e  

only  r e c e n t l y  r e q u i r e  f u r t h e r  exper imenta t ion ,  some of  which 

could  be c a r r i e d  o u t  d u r i n g  t h e  p i l o t  implementat ion phase 

which i s  sugges ted  i n  S e c t i o n  4.4 .3 .  

A t  p r e s e n t ,  a  t e s t  made up o f  such c r i t e r i a  would b e  

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

d iagnose  weaknesses i n  i n d i v i d u a l  performance. However, 

a t t empts  shou ld  be made t o  v a l i d a t e  it a g a i n s t  i n t e r m e d i a t e  

and long-term c r i t e r i a .  I d e a l l y ,  some mathematical  model 

should  be  developed;  f o r  example, i f  I ,P ,D and E r e p r e s e n t  

some measure o f  performance a t  Miller's f o u r  s t a g e s ,  then  w e  

might hypo thes ize  t h a t :  

= d (I). 

where: X = s a f e  d r i v i n g ,  and d , P , 2 and \d a r e  c o n s t a n t s .  

Conceptual ly ,  a  m u l t i p l i c a t i v e  model o f  t h i s  t y p e  f o r  

p r e d i c t i n g  s a f e  d r i v i n g  may be c o n j u n c t i v e  i n  n a t u r e ;  t h a t  

i s ,  l e v e l  of  performance a t  each s t a g e  (I ,P,D,  and E) 

may have t o  exceed c e r t a i n  t h r e s h o l d s  f o r  d r i v i n g  t o  be  s a f e .  

Some o f  t h e  more i n t e r e s t i n g  p o s s i b i l i t i e s  w i t h  t h e  

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

changes,  e s p e c i a l l y  i n  t h e  younger age . g r o u p s ,  a r e  i n  t h e  

realm of  role-playing/decision-making games and o t h e r  

s imula t ion-based approaches.  

F i n a l l y ,  t h e  e v a l u a t i o n  of  i n s t r u c t i o n a l  changes w i l l  

i n c l u d e  some d i r e c t  t e s t s  of knowledge and a t t i t u d e s ,  a s  w e l l  

a s  some measures of  t h e  way changes a r e  r e c e i v e d  by highway 

u s e r s .  I n  t h e  schoo l  c o u r s e s ,  t h e  l a t t e r  w i l l  i n c l u d e  some 

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

of  s u c c e s s - c r i t e r i a .  More s u b t l e  measures w i l l  be  necessa ry  

f o r  t h e  d r i v e r  improvement programs. For  r a d i o  and TV e f f o r t s  

(except  t h o s e  p i n p o i n t i n g  s p e c i f i c  dangers  i n  l o c a l  highways) 

a  su rvey  of  viewer r e a c t i o n  i s  probably  t h e  o n l y  f e a s i b l e  

source  of  e v a l u a t i o n .  



Shor t - te rm e v a l u a t i o n  of changes t o  d r i v e r  examining 

P r i m a r i l y ,  t h i s  w i l l  i nvo lve  a  measure of t h e  q u a l i t y  

and q u a n t i t y  of i d e n t i f i e d  weaknesses i n  knowledge and 

performance. Here,  t o o ,  d r i v e r s '  r e a c t i o n s  t o  t h e  adminis- 

t r a t i o n ,  c o n t e n t  and p a r i t y  of t h e  changed examinat ion w i l l  

be sought .  

4 . 3 . 2 :  I n t e r m e d i a t e  Eva lua t ion  

These measures w i l l  be a p p l i e d  a t  any t i m e  fo l lowing  

countermeasure programs up t o  a  y e a r  o r  more l a t e r .  Con- 

s i d e r a b l e  improvements a r e  needed t o  e v a l u a t i o n  methodology 

a t  t h i s  l e v e l .  Some i n n o v a t i v e  t echn iques  a r e  be ing  sought .  

An importance source  i s  t h e  Federa l  c o n t r a c t  a t  Michigan S t a t e  

U n i v e r s i t y  t o  develop an i n t e r m e d i a t e  d r i v e r  performance 

ins t rument .  

I n t e r m e d i a t e  Eva lua t ion  of  Changes t o  I n s t r u c t i o n  

Techniques t o  be  used f a l l  i n t o  two groups ,  F i r s t l y ,  

t h e  t r a d i t i o n a l  approach of  re-applying t h e  c r i t e r i a  which 

were used i n  t h e  shor t - t e rm e v a l u a t i o n  t o  e s t a b l i s h  t h e  

s t a b i l i t y  o r  l a t e n c y  of any d i f f e r e n c e s  between exper imenta l  

and c o n t r o l  groups.  There a r e  p r a c t i c a l  l i m i t a t i o n s  on t h i s  

approach wi th  t h e  d r i v e r  groups:  a s  t h e  performance i n s t r u -  

ments a r e  somewhat expens ive  t o  a d m i n i s t e r ,  it w i l l  be  

necessa ry  t o  use  f a i r l y  s m a l l  samples.  Also ,  it i s  d e s i r a b l e  

t h a t  t h e  exper imenter  i s  a s  unob t rus ive  a s  p o s s i b l e  when 

e v a l u a t i n g  performance,  and it i s  ext remely  d i f f i c u l t  t o  

achieve  t h i s  excep t  f o r  very b i a s e d  samples ( e . g . ,  t a x i c a b  

d r i v e r s ) .  There a r e  some t e c h n i q u e s ,  however, f o r  look ing  

a t  t h e  knowledge and a t t i t u d e s  a s  w e l l  a s  t h e  performance of  

compara t ive ly  l a r g e  unbiased samples ,  u s i n g  r e c e n t  developments 

i n  survey r e s e a r c h ,  such a s  t h o s e  d i s c u s s e d  i n  t h e  Dr ive r  

Regula t ion  s e c t i o n s  of  t h i s  and t h e  I n t e r i m  Phase I Report .  

The second group of t echn iques  a r e  f o r  t h e  o b s e r v a t i o n  

of t h e  o n - s t r e e t  behav io r  of  highway u s e r  groups.  I n  terms of  

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

t h e  " o p e r a t i o n s "  s t a g e ,  beyond t h e  p o i n t  of i n d i v i d u a l  per -  

formance t e s t i n g .  Once a g a i n ,  t h e  p r e - d r i v e r s  p r e s e n t  fewer 



problems: i t  is  not  d i f f i c u l t  t o  observe pedes t r ian  o r  

b i c y c l i s t  behavior i n  t h e  neighborhood of a school i n  which, 

some time e a r l i e r ,  i n s t r u c t i o n  was given. The d i f f i c u l t y  

wi th  d r i v e r s  i s  i d e n t i f y i n g ,  a t  some highway l o c a t i o n ,  a 

s a t i s f a c t o r y  sample of t he  r e l a t i v e l y  smal l  number who have 

been exposed t o  t h e  i n s t r u c t i o n a l  courses ;  a l s o ,  it i s  no t  

reasonable t o  assume t h a t  a l l  of t h e  remaining d r i v e r s  a r e  

s a t i s f a c t o r y  c o n t r o l  s u b j e c t s .  The most promising s o l u t i o n  

is  t o  s i t e  some of t he  i n s t r u c t i o n a l  changes i n  comparatively 

i s o l a t e d  towns and c i t i e s  t o  i nc rease  t h e  l i ke l ihood  of  

observing those  d r i v e r s  who have been involved.  Observational  

techniques  inc lude  e l e c t r o n i c  devices  which have been developed 

t o  d e t e c t  and i d e n t i f y  v i o l a t o r s  ( t o  look a t  g ross  d r i v i n g  

e r r o r s ) ,  and human observers  ( t o  look a t  judgmental e r r o r s  and 

c o n f l i c t s  i n  more d e t a i l ) ;  p o s i t i v e  i d e n t i f i c a t i o n  of t h e  

d r i v e r  i s  a problem with  t h e  l a t t e r  technique.  

Intermediate  eva lua t ion  of ch-anqes. t o  d r i v e r  examining 

T h i s  w i l l  be i n  t h e  form of a follow-up s tudy t o  determine 

t o  what e x t e n t  d r i v e r s  have taken s t e p s  t o  overcome weaknesses 

i d e n t i f i e d  by t h e  var ious  d i agnos t i c  examinations. Some d a t a  

w i l l  be a v a i l a b l e  from t h e  records  of d r i v e r  improvement 

a c t i v i t i e s ,  both voluntary and requi red .  A survey w i l l  be 

needed t o  complete t h e  p i c t u r e .  

4 . 3 . 3 :  Lonq Term Evaluation 

Lona term eva lua t ion  of chanaes t o  i n s t r u c t i o n  

In t h e  d r i v e r  groups, an opportuni ty  t o  re-apply sho r t -  

term performance c r i t e r i a  w i l l  be provided a s  a mat te r  of 

course i f  p e r i o d i c  re-examination i s  incorpora ted  i n  t h e  

o v e r a l l  program design.  I n  a d d i t i o n ,  it would be d e s i r a b l e  

t o  t e s t  i n  much g r e a t e r  d e t a i l  than would be p r a c t i c a b l e  f o r  

a pe r iod ic  re-examination a smal l  sample of d r i v e r s  a f t e r  two 

o r  t h r e e  years .  For a l l  groups,  acc iden t  and v i o l a t i o n  d a t a  



w i l l  be  analyzed;  q u a l i t a t i v e  measures,  such as c u l p a b i l i t y  

i n  a c c i d e n t s ,  may be  more meaningful  t h a n  o v e r a l l  ra tes .  

I t  w i l l  be d i f f i c u l t  t o  use  a c c i d e n t  and v i o l a t i o n  c r i t e r i a  

u n t i l  2-3 y e a r s  have e l a p s e d  f o r  t h e  d r i v e r  groups ,  somewhat 

l e s s  f o r  t h e  p r e - d r i v e r s .  Uses of  "near-miss" d a t a  a r e  

be ing  examined. 

Long-term e v a l u a t i o n  of  changes t o  d r i v e r  examining 

Ul t ima te ly  w e  want t o  know i f  a  d i a g n o s t i c  examinat ion 

l e a d s  t o  an upgrading of  i n d i v i d u a l  performance. However, 

t h e  d i a g n o s t i c  examinat ion cannot  be e v a l u a t e d  a p a r t  from t h e  

d r i v e r  e d u c a t i o n  and improvement system i n t o  which it i s  

i n t e g r a t e d .  N e v e r t h e l e s s ,  a  s t u d y  can and w i l l  be made of  any 

p a t t e r n s  of  response  t o  t h e  d i a g n o s t i c  examinat ions  which 

c o n s i s t e n t l y  d i s t i n g u i s h  between t h o s e  who ( d e s p i t e  re-educat ion  

e f f o r t s )  have poor subsequent  d r i v i n g  r e c o r d s  and t h o s e  who do 

n o t .  

4 . 4 :  Experimental  Desisn 

A s  wi th  t h e  o t h e r  sub-systems,  highway-user p r e p a r a t i o n  

programs w i l l  be developed a t  s e v e r a l  l e v e l s  o f  a c t i v i t y .  

E igh t  " s i t e s u *  w i l l  be  needed t o  accommodate t h r e e  l e v e l s  o f  

countermeasure e f f o r t  and one no-ac t ion  c o n t r o l  f o r  t h e  

p r e - d r i v e r  g roups ,  and a l l  t h e  d r i v e r  groups ,  r e s p e c t i v e l y .  

4 . 4 . 1 :  O u t l i n e  Plan  f o r  Varying Countermeasure E f f o r t  

The maximal e f f o r t  w i l l  c o n s i s t  o f  t h o s e  programs l ~ s t e d  

i n  s e c t i o n  4 . 4 . 2 .  The minimal and i n t e r m e d i a t e  l e v e l s  of  e f f o r t  

w i l l  c o n s i s t  o f  t h e  fo l lowing :  

GROUP : M I N I M A L  EFFORT ; ENTERMEDIATE EFFORT: 
P r e - d r i v e r s  TV programs on ly  School c o u r s e s  only  

Dr ive r  groups Supply of  new course  
m a t e r i a l s  o n l y  t o  
d r i v e r  e d u c a t i o n  
t e a c h e r s  and d r i v e r  
improvement pe r sonne l  

"ach " s i t e "  may c o n s i s t  o f  s e v e r a l  
l o c a l i t i e s  ( s e e  2.4.2) 91 

Radio/TV programs; 
changes t o  h igh  schoo l  
d r i v e r  e d u c a t i o n  and 
t h e  c lassroom type  o f  
d r i v e r  improvement 
u s i n g  i n - s e r v i c e  t r a i n -  
i n g  of  pe r sonne1 , inc lud-  
i n g  an i n t r o d u c t i o n  t o  
non-d i rec ted  d i s c u s s i o n  
t echn iques .  



4 . 4 . 2 :  Con t ro l s  and Data Reauirements 

I t  w i l l  be necessa ry  t o  c o n t r o l  a  number of  v a r i a b l e s  

e i t h e r  i n  s e l e c t i n g  t h e  exper imenta l  and c o n t r o l  p o p u l a t i o n s  

o r  i n  ana lyz ing  t h e  d a t a .  Because of in fo rmal  c o n t a c t  

between course  p a r t i c i p a n t s  and o t h e r s ,  it i s  n o t  p r a c t i c a b l e  

t o  s e l e c t  c o n t r o l  groups o r  vary  t h e  l e v e l  o f  e f f o r t  w i t h i n  

s i n g l e  s c h o o l s  f o r  p r e - d r i v e r s  and novice  d r i v e r s ,  and 

p o s s i b l y  even c i t i e s  f o r  exper ienced  d r i v e r s .  This  makes it 

d i f f i c u l t  t o  s e l e c t  s i tes  which a r e  comparable on geograph ica l  

and socio-economic v a r i a b l e s ,  and on t h e  q u a l i t y  o f  i n s t r u c t i o n a l  

and examining f a c i l i t i e s .  A c a r e f u l  s e l e c t i o n  of  l o c a l i t i e s  

w i l l  have t o  be made u s i n g  t h e  s t r a t i f i e d - c l u s t e r  t echn ique .  

Within s e l e c t e d  p o p u l a t i o n s ,  d a t a  should  be  c o l l e c t e d  on 

t h e  range of i n d i v i d u a l  d i f f e r e n c e s  on b i o g r a p h i c a l  v a r i a b l e s  

and p e r s o n a l i t y  c h a r a c t e r i s t i c s .  I n  t h e  d r i v e r  educa t ion  

courses  i t  i s  e s s e n t i a l  t o  randomize on t h e  much-discussed 

v a r i a b l e  of  " i n i t i a l  s t u d e n t  i n t e r e s t  and m o t i v a t i o n " ,  probably 

by making it a  r e q u i r e d  course .  

4 . 4 . 3 :  Resource Requirements 

S i z e  

A f a i r l y  l a r g e  exper imenta l  popu la t ion  i s  d e s i r a b l e ,  g iven 

t h a t  t h e  p r o b a b i l i t i e s  of  d i f f e r e n t  amounts of  change r e s u l t i n g  

from countermeasures a r e  d i f f i c u l t  t o  p r e d i c t  i n  t h i s  a r e a ;  

t o  be  s u r e  of s t a t i s t i c a l  s i g n i f i c a n c e  w i t h  s m a l l  samples ,  

t h a t  p r e d i c t i o n  has  t o  be made w i t h  some accuracy.  I n  

p r a c t i c a l  terms, t h i s  means "matched s e t s "  of  l o c a l  schoo l  

d i s t r i c t s  who a r e  w i l l i n g  t o  c o o p e r a t e ,  and which, t o  f a c i l i t a t e  

coord ina ted  p l a n n i n g ,  shou ld  probably  be  i n  a  s i n g l e  s t a t e .  

However, it w i l l  n o t  be p o s s i b l e  t o  o p e r a t e  a t  t h i s  

s c a l e  immediately.  I t  has  become i n c r e a s i n g l y  c l e a r  t h a t  f o r  

t h e  highway u s e r  p r e p a r a t i o n  a r e a  t o  succeed ,  a  p i l o t  phase of  

a t  l e a s t  n i n e  months w i l l  be needed. There a r e  a  number of  

reasons  f o r  t h i s .  F i r s t l y ,  it i s  e s s e n t i a l  t h a t  t e a c h e r s  and 

d r i v i n g  examiners shou ld  r e c e i v e  s p e c i a l  i n - s e r v i c e  t r a i n i n g  

f o r  t h e  "maximal" and " i n t e r m e d i a t e "  l e v e l  programs. This  



could be very convenient ly  i n t e g r a t e d  wi th  t h e  l a t t e r  s t a g e s  

of an experimental/developmental program i n  a  very few 

schoo l s  and d r i v e r  examining s t a t i o n s ,  s t a f f e d  by people wi th  

s p e c i a l  e x p e r t i s e .  This  i s  i n  e f f e c t  t o  provide  a  "mini" 

demonstrat ion of changes and e v a l u a t i o n  methodology on which 

t h e  much wider  implementation could be modeled, b u t  it a l s o  

provides  t h e  oppor tun i ty  t o  prove on a  smal l  s c a l e  some of t h e  

more r e c e n t  curr iculum c o n t e n t  and d r i v e r  examining innova t ions .  

S i m i l a r l y ,  work could be completed on some of t h e  e v a l u a t i o n  

ins t ruments  which need r e f i n i n g  be fo re  they  a r e  used i n  

countermeasure p r o j e c t s .  F u r t h e r ,  t h e  p i l o t  phase would g ive  

much needed time t o  coord ina te  t h e  va r ious  s i t e s ,  t o  p repare  

t h e  w r i t t e n  course  m a t e r i a l s  f o r  t h e  "minimal" programs, t o  

develop t h e  TV and r a d i o  programs, and,  most i m p o r t a n t l y ,  

t o  conduct a  p u b l i c  informat ion  campaign i n  t h e  "maximal" 

s i t e s  t o  e x p l a i n  t h e  changes t o  d r i v e r  examining and d r i v e r  

improvement. F i n a l l y ,  it would permi t  t h e  g a t h e r i n g  of 

b a s e - l i n e  d a t a  i n  a l l  of  t h e  exper imenta l  s i tes  f o r  b e f o r e  

and af  t e r  s t u d i e s .  

Approximately one y e a r  from t h e  o r i g i n a l  s t a r t i n g  d a t e ,  

t h e  highway u s e r  p r e p a r a t i o n  program would be f u l l y  implemented 

a t  t h e  t h r e e  l e v e l s  of e f f o r t  on a  f u l l y  planned b a s i s .  

I d e a l l y ,  t h e  f u l l  program should  run f o r  a t  l e a s t  t h r e e  y e a r s ,  

fo l lowing  which t h e  s t e e r i n g  group would p repare  and submit 

i t s  f i n a l  e v a l u a t i o n .  

Level of funding 

Because t h i s  e n t i r e  p l a n  i s  almost  e n t i r e l y  d i r e c t e d  

towards changing e x i s t i n g  f u n c t i o n s  r a t h e r  than  i n t r o d u c i n g  

new c a p a b i l i t i e s ,  t h e  l e v e l  of  funding r e q u i r e d  i s  n o t  excess ive .  

The g r e a t e s t  expend i tu re  i s  needed t o  mainta in  a  s t e e r i n g  and 

e v a l u a t i o n  group,  who because of  t h e  complex i t i e s  invo lved ,  

should  have s u b s t a n t i a l  e x p e r t i s e  i n  e v a l u a t i o n  methodologies.  

Adequate funds a r e  needed i n  t h e  f i r s t  y e a r  t o  a t t r a c t  out -  



s t a n d i n g  t e a c h e r s ,  d r i v e r  examiners  and d r i v e r  improvement 

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

t r a i n i n g  c o u r s e s .  The remainder  o f  t h e  funds  w i l l  be  needed 

f o r  t h e  TV/radio and o t h e r  i n f o r m a t i o n a l  e f f o r t s ,  some 

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

t h e  development and d i s t r i b u t i o n  o f  i n s t r u c t i o n a l  m a t e r i a l s .  



5 .0  Driver Regulation Countermeasures 

A t  l e a s t  f o u r  ma,jor sources  of' s t r u c t u r e  and information 

can be u se fu l  towards t h e  c r e a t i o n  of a  h e u r i s t i c  f o r  designing 

and eva lua t ing  t h e  e f f e c t i v e n e s s  of countermeasures i n  t h e  a rea  

of d r i v e r  r egu la t i on :  

1 )  behavioral  dec i s ion  theory;  
2 )  t h e  BSRI event  o r i en t ed  causa l  chain  model ( t he  general  

t r a f f i c  system model, 2 . 0 ) ;  
3 )  t he  T r a v e l e r ' s  r e p o r t s  on Pol ice  T r a f f i c  Serv ices ,  

e s p e c i a l l y  a s  reviewed by OfDay (1970); and 
4 )  t he  HSRI f i l e  of e x i s t i n g  "402" countermeasures. 

One of t h e  major t h r u s t s  of t h e  SCOPE program is not only 

t o  design countermeasures t h a t  work, but  t o  be ab le  t o  descr ibe  

both why they work and how wel l  they work. I t  seems, then,  t h a t  - -- 
what is needed is a  concentra ted measurement e f f o r t  which provides 

c lues  t o  t he  necessary and s u f f i c i e n t  condi t ions  f o r  counter- 

measures t o  r e l i a b l y  r epea t  t h e i r  e f f e c t s  ( t he  why of i t )  and 

t o  provide some s o r t  of cos t / e f f ec t i venes s  o r  cos t / bene f i t  

( t he  how wel l  of i t )  a n a l y s i s  of t he  countermeasures, That 

is t o  say t h a t  t h e  cos t / bene f i t  a n a l y s i s  of a  s p e c i f i c  counter- 

measure should t e l l  u s  something about t h e  payoff f o r  s p e c i f i c  

countermeasure investments.  One way of conceptual iz ing t h i s  

d i r e c t i o n  of t h e  e f f o r t  is t o  v i s u a l i z e  a  u t i l i t y  v s ,  co s t  

curve f o r  a s t r a t i f i e d  incremental  program of countermeasures 

i n  any a r e a :  

U t i l i t  

Figure 5-1 Countermeasure Cost/Benefit  Curve 



Each b a r  of  t h i s  g r a p h  c a n  b e  t h o u g h t  o f  a s  a  s p e c i f i c  c o u n t e r -  

m e a s u r e  program h a v i n g  a  c e r t a i n  c o s t  o r  s t r e n g t h  and a  c e r t a i n  

p a y o f f  o r  u t i l i t y .  T h u s ,  e a c h  o f  t h e  v e r t i c a l  b a r s  r e p r e s e n t s  

a  d i s c r e t e  c o u n t e r m e a s u r e  program where  t h e  number o f  a n y  p rogram,  

m ,  and any  o t h e r  p rogram,  n ,  imply  t h a t  f o r  m)n t h e  l e v e l  o f  

e f f o r t ,  s t r e n g t h  o r  c o s t  f o r  program m is g r e a t e r  t h a n  t h a t  

f o r  program n ,  Here we m i g h t  a l s o  c o n c e i v e  o f  program n  b e i n g  

a  s u b s e t  o f  program m ,  T h i s  i d e a  w i l l  b e  expanded  l a t e r .  

A d m i t t e d l y  we a r e  b e g g i n g  t h e  q u e s t i o n  o f  measurement  o f  t h e s e  

t h i n g s  ( c o s t ,  e f f o r t ,  u t i l i t y ,  e t c . )  b u t  t h i s  w i l l  b e  d i s c u s s e d  

a s  p a r t  o f  t h i s  p a p e r .  C r u d e l y  s p e a k i n g ,  we c o u l d  s i m p l y  t a l l y  

t h e  c o s t  i n  d o l l a r s  o f  a  program i n  some c i t y  and map it  a g a i n s t  

t h e  p a y o f f  i n  ( e . g , )  a c c i d e n t  r e d u c t i o n  f o r  a  c o n t r o l  c i t y  o r  

a r e a  ( o r  i t s e l f  a t  a n  e a r l i e r  d a t e )  which  d i d  n o t  s p e n d  X 

d o l l a r s  on t h e  c o u n t e r m e a s u r e ,  C l e a r l y ,  t h i s  i l l u s t r a t o r y  

example  is i n s u f f i c i e n t  t o  r e l i a b l y  e s t a b l i s h  a  c o s t / b e n e f i t  

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

i n t e r m e d i a t e  c r i t e r i a  must  b e  a t t e m p t e d ,  T h e s e  c r i t e r i a  and 

t h e i r  measurement  c o u n t e r p a r t s  i n  terms o f  r e c e n t  s u r v e y  r e s e a r c h  

t e c h n i q u e s  a r e  more f u l l y  d i s c u s s e d  i n  t h e  i n t e r i m  p h a s e  I 

r e p o r t  p r e d e c e s s o r  p a p e r .  T h e r e  is ,  however ,  no need  t o  s t o p  

h e r e ,  f o r  t e c h n i q u e s  o f  m u l t i d i m e n s i o n a l  a n d  non-met r i c  s c a l i n g  

from m a t h e m a t i c a l  p s y c h o l o g y  v i z  a  v i z  Coombs, S h e p a r d ,  K r u s k a l ,  

Gut tman,  L i n g o e s ,  e tc .  c a n  p r o v i d e  much more s o p h i s t i c a t i o n  i n  

t h e  way o f  m e a s u r i n g  c o s t  a n d  b e n e f i t  o r  u t i l i t y .  F i r s t  o f  a l l ,  

i t  is n a i v e  t o  t h i n k  t h a t  some u n i d i m e n s i o n a l  s c a l e  l i k e  d o l l a r s  

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

when s o  many i m p o r t a n t  human f a c t o r s  abound ( e . g ,  a t t i t u d e  c h a n g e s ,  

b e h a v i o r a l  c h a n g e s  and o t h e r  n o n - t a n g i b l e s )  which  a l l  have  v a l u e .  

S e c o n d l y ,  i t  is j u s t  a s  n a i v e  t o  b e l i e v e  t h a t  we c a n  g a r n e r  m e t r i c  



s c a l e s  ( a g a i n  e . g .  d o l l a r s )  t o  measure  a l l  o f  t h e  phenomena - 
involved--a w e a l t h  of  measurement e x i s t s  a t  t h e  non-metr ic  

l e v e l  which c a n  p r o v i d e  much more d e p t h  t o  t h e  measurement 
p r o c e s s .  I n  any c a s e ,  i t  is s u g g e s t e d  t h a t  advanced t e c h n i q u e s  

of s c a l i n g  b e  employed, s u c h  a s  non-metr ic  and  m u l t i d i m e n s i o n a l  

methods,  t o  deve lop  more s e n s i t i v e  s c a l e s  of measurement.  Once 

a  t ho rough  s c a l i n g  of t h e  c o s t / b e n e f i t  phenomena a r e  per formed,  

t h e n  t h e  t a s k  o f  i d e n t i f y i n g  t h e  r e l a t i o n s h i p  between t h e  two, 
a s  i n  ou? f i g u r e  (F ig .  5 - l ) ,  w i t h  a l l  its i n f l e c t i o n  p o i n t s ,  

t r e n d s ,  e t c .  c a n  be r e a s o n a b l y  c a r r i e d  o u t .  I t  is w i t h  

t h e s e  s o r t s  o f  a n a l y s e s  and  t h e  g u t - l e v e l  f e e l i n g s  (e .g ,  "community 

o p i n i o n , "  " f e e l i n g  o f  t h e  ( p o l i c e )  f o r c e f f ,  e tc . )  t h a t  most 

o f  t h e  e v a l u a t i o n  of  t h e  SCOPE programs c a n  be conducted .  I f  

i n  f a c t  a  maximal g a i n  is a c q u i r e d  from some coun te rmeasu re  and 

t h e  a n a l y s e s  r e v e a l  i t ,  a  good p u b l i c  r e l a t i o n s  (PR) e f f o r t  

s h o u l d  produce  t h e  p o s i t i v e  g u t - l e v e l  o u t p u t .  The e f f e c t  c a n  

be r e v e r s e d  by i n s u r i n g  a t  l e a s t  a  modicum o f  s u c c e s s  o f  any  

program by p r o v i d i n g  a  s t r o n g  PR e f f o r t  and t h e  r e s u l t i n g  

s u p p o r t  from t h e  community, p o l i c e  f o r c e ,  e t c ,  which  would 

b e  r e f l e c t e d  i n  t h e s e  g u t - l e v e l  f e e l i n g s .  I f  SCOPE is t o  be 

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

endeavor ,  a  g r e a t  d e a l  o f  money, time and e f f o r t  s h o u l d  b e  

s p e n t  on t h e  p u b l i c  r e l a t i o n s  a s p e c t  o f  t h e  program. Thus,  

a l l  of  t h e  r e l a t i o n s h i p s  between a l l  o f  t h e  i n s t i t u t i o n s  and - - 
a g e n c i e s  i n v o l v e d  i n  t h e  r e s p e c t i v e  SCOPE e f f o r t s  must be  c l e a r l y  

d e f i n e d ,  and e s t a b l i s h e d  where n o n - e x i s t a n t ,  and  r e l a t i o n s h i p s  

a t  t h e  l e v e l  o f  communicat ions ,  o p e r a t i o n s  and  a d m i n i s t r a t i o n  

s h o u l d  be d e f i n e d  and maximized w i t h  r e s p e c t  t o  t h e  t a s k  

r e q u i r e m e n t s .  F i g u r e  5-2 below o u t l i n e s  t h e  m a t r i x  of most 

o f  t h e s e  r e l a t i o n s h i p s .  
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Each of  t h e s e  r e l a t i o n s h i p s  shou ld  be  t r e a t e d  ~ n d  c a r e f u l l y  

e s t a b l i s h e d .  F a i l u r e  t o  c o n s i d e r  t h e  m a t r i x  o f  t a s k  r e l a t i o n -  

s h i p s  cou ld  be d i s a s t r o u s  e s p e c i a l l y  i n  t h e  a r e a  o f  d r i v e r  

r e g u l a t i o n  where t h e  "government" i s  o s t e n s i b l y  t a k i n g  some 

a c t i o n  w i t h  r e s p e c t  t o  i n d i v i d u a l s  and t h e i r  b e h a v i o r .  The 

t r a d i t i o n a l  f a i l u r e  of  f e d e r a l l y  funded programmatic s o c i a l  

i n n o v a t i o n  , t o  c o n s i d e r  t h e  gamut of s o c i a l  and p o l i t i g a l  ' f s c $ o r s  

has  produced a  h a r v e s t  of b i t t e r  f r u i t  w i t h  r e s p e c t  t o  many 

concerned  s c i e n t i s t s ,  t h e  p u b l i c ,  t h e  f e d e r a l  government,  l o c a l  

and s t a t e  a g e n c i e s ,  e t c .  Even t h e  most non-obt rus ive  programs 

w i l l  produce n e g a t i v e  consequences  where t h e  e x p e r i m e n t a l  

c o n t r o l  o f  human b e h a v i o r  is concerned ,  The s o c i a l  p s y c h o l o g i s t s '  

conce rn  w i t h  " r e a c t a n c e  m o t i v a t i o n , "  t h e  n e g a t i v e  o v e r - r e a c t i o n  

a roused  a s  a r e s u l t  o f  some ove r  o b t r u s i v e  m a n i p u l a t i o n ,  a t t e s t s  

t o  t h e  p e r v a s i v e n e s s  o f  t h i s  phenomenon. Thus, when we s a y  

p u b l i c  r e l a t i o n s ,  t h e  acronym PR shou ld  assume a  much b r o a d e r  

meaning t h a n  t h a t  of  t h e  g l o s s y  Madison Avenue approach .  

From a n  e x p e r i m e n t a l  p o i n t  o f  view, a  PR e f f o r t  a t  t h e  

n a t i o n a l  l e v e l  would mute t h e  s t r o n g  Hawthorne o r  h a l o  e f f e c t  

p o s s i b l e  i n  SCOPE a r e a s  n o t  p r e s e n t  i n  c o n t r o l  o r  comparison - 
a r e a s  by r a i s i n g  p u b l i c  i n t e r e s t  t o  such  a  h i g h  l e v e l  o v e r a l l  

t h a t  t h e  r e l a t i v e  Hawthorne e f f e c t  from any SCOPE program would 

be minimal w i t h  r e s p e c t  t o  t h e  o v e r a l l  e f f e c t ,  I n  g e n e r a l ,  

t h e  Hawthorne e f f e c t  s h o u l d  be  more f u l l y  e x p l o r e d  i n  t h e  a r e a  

of  highway s a f e t y .  

With r e s p e c t  t o  t h e  d r i v e r  r e g u l a t i o n  a r e a ,  a  major  f o c u s  

o f  measurement would b e  d r i v e r  behav io r .  Ra ther  t h a n  u s i n g  

o n l y  t h e  s t a n d a r d  s e t  o f  b e h a v i o r a l  measures  (e.g.  number of  

a r r e s t s ,  a c c i d e n t s ,  e t c . )  a  more un i form and e x t e n s i v e  approach  

t o  measur ing  d r i v e r  b e h a v i o r  would b e  p r e f e r a b l e .  Hopefu l ly ,  
any countermeasure  program, e s p e c i a l l y  i n  t h e  a r e a  of  d r i v e r  



r e g u l a t i o n ,  w i l l  a l t e r  b o t h  b e h a v i o r  and t h e  d e c i s i o n  making - 
p r o c e s s e s  o f  d r i v e r s .  I n  f a c t ,  i f  w e  c a n  a c c e p t  t h e  p s y c h o l o g i s t ' s  

t h r e e  d imens iona l  model o f  a n  a t t i t u d e ,  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 ,  we must c o n s i d e r  1 )  c o g n i t i v e  o r  

d e c i s i o n  making components,  2 )  a f f e c t i v e  o r  emot iona l  components 

and 3 )  t h e  c o n a t i v e  (o r  b e h a v i o r a l  t e n d e n c i e s )  components o f  

t h e  a t t i t u d e .  A s  a n  example o f  how t h e s e  t h r e e  components can 

a c t  i n d e p e n d e n t l y ,  p e o p l e  may b e l i e v e  ( c o g n i t i v e )  t h a t  s p e e d i n g  

is dangerous ,  may f e a r  ( a f f e c t i v e )  t h e  n e g a t i v e  outcomes and 

y e t  w i l l  t e n d  t o  go ahead  and speed  ( c o n a t i v e ) .  N e v e r t h e l e s s ,  

f o r  p r a c t i c a l  p u r p o s e s ,  we s h o u l d  c o n s i d e r  t h e  r a t i o n a l  model 

o f  man which s a y s  a  man most o f t e n  behaves  a s  he b e l i e v e s  is b e s t .  

I f  we were t o  a c c e p t  a n  i r r a t i o n a l  model,  t h e  i n h e r e n t  l a c k  of  

a  r e l i a b l e  r e l a t i o n s h i p  between a t t i t u d i n a l  components would 

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

countermeasure  t o  r e g u l a t e  d r i v e r  b e h a v i o r .  The r a t i o n a l  model 

t h e n  g i v e s  u s  a t  l e a s t  a  workable  approach  t o  t h e  e v a l u a t i o n  

o f  coun te rmeasu res ,  

One a r e a  of  t h e o r y  and r e s e a r c h  t h a t  d e a l s  w i t h  t h i s  problem 

i s  t h a t  o f  b e h a v i o r a l  d e c i s i o n  t h e o r y ,  Ward Edwards (Ref ,  5-5, 

5-6) has  two good s u r v e y s  o f  b e h a v i o r a l  d e c i s i o n  t h e o r y  i n  t h e  

a r e a  o f  psychology.  Edwards (Ref.  5-4) a l s o  h a s  a  d i s c u s s i o n  o f  

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

b e h a v i o r .  The r e a d e r  is urged  t o  r e a d  t h i s  l a s t  r e f e r e n c e  f o r  

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

t o  d r i v e r  b e h a v i o r .  

We c a n  b e g i n  a  b r i e f  r ev i ew of  b e h a v i o r a l  d e c i s i o n  t h e o r y  

(BIYT) by assuming t h a t  j u s t  a s  peop le  ( i n  g e n e r a l )  p r o c e s s  

i n f o r m a t i o n ,  make d e c i s i o n s  under  r i s k y  c o n d i t i o n s  and behave 

a c c o r d i n g l y ,  s o  do peop le  a s  d r i v e r s  of  au tomob i l e s .  I f  we c a n  

assume t h a t  t h e s e  b a s i c  p r o c e s s e s  do n o t  v a r y  s u b s t a n t i a l l y  from 

c a r  t o  o f f i c e  o r  home o r  anywhere humans go, t h e n  we have a  



body o f  t h e o r y  and r e s e a r c h  t h a t  can  b e  v a l u a b l e  t o  t h e  s t u d y  

o f  d r i v e r  b e h a v i o r ,  For h e u r i s t i c  pu rposes  a t  l e a s t  we s h a l l  

assume s o .  
B a s i c a l l y ,  BDT t e l l s  u s  t h a t  g iven  N p o s s i b l e  c o u r s e s  of 

a c t i o n ,  each  c o u r s e  o f  a c t i o n  i having  a  p r o b a b i l i t y  Pi and a  

v a l u e  Vi a t t a c h e d  t o  i t ,  a  r a t i o n a l  man w i l l  choose t h a t  c o u r s e  

of  a c t i o n  i whose p roduc t  Pi x Vi is g r e a t e r  t h a n  t h a t  f o r  any 

o t h e r  c o u r s e  o f  a c t i o n  # i. That is t o  s a y ,  i f  we have s e v e r a l  

c h o i c e s  of  b e h a v i o r ,  each  having  a n  expec tancy  o r  p r o b a b i l i t y  

of occurence  and each  having  a  v a l u e  o r  u t i l i t y ,  i f  we m u l t i p l y  

t h e  expec tancy  by t h e  v a l u e  f o r  each behav io r  ( t h u s  forming 

an "expec ted  value1 '  f o r  e a c h ) ,  t h e  b e h a v i o r  w i t h  t h e  h i g h e s t  

expec t ed  v a l u e  (EV) w i l l  most l i k e l y  be  s e l e c t e d .  I f  we t h e n  

focus  upon t h e  dynamics of  an u n s a f e  o r  i l l e g a l  d r i v i n g  a c t  

a s  opposed t o  a  s a f e  o r  l e g a l  one ,  a  d r i v e r  can  be  d e s c r i b e d  

a s  a  d e c i s i o n  maker who samples  d i s c r e t e  b i t s  o f  i n f o r m a t i o n  

and makes d i s c r e t e  d e c i s i o n s  w i t h i n  a  spec t rum o f  con t inuous  

i n f o r m a t i o n  from a  continuum o f  e v e n t s ,  Wi th in  each  o f  t h e s e  

d i s c r e t e  information-processing/decision-making e v e n t s  we can  

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

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

v a r i a b l e  l i m i t s ,  The s a f e / u n s a f e  dynamic would most l i k e l y  

o p e r a t e  a g a i n s t  some expec tancy  and v a l u a t i o n  o f  an a c c i d e n t  

wh i l e  t h e  l e g a l / i l l e g a l  dynamic would o p e r a t e  i n  a  more d i v e r s e  

domain, c o n s i s t i n g  o f  e x p e c t a n c i e s  and v a l u a t i o n s  abou t  d e t e c t i o n ,  

i n c a r c e r a t i o n ,  punishment ,  e t c .  One p o s s i b l e  model f o r  c l a r -  

i f y i n g  t h e  sequence  of  d e c i s i o n s  t h a t  d r i v e r s  may make conce rn ing  

s a f e n e s s  and l e g a l i t y  would be  t h e  HSRI e v e n t - o r i e n t e d  c h a i n  

model ( s e e  s e c t i o n  2 .0 ) .  Here t h e  d e t e c t i o n ,  r e s p o n s e ,  i n f o r -  

mat ion  s t o r a g e ,  a n a l y s i s  and a c t i o n  phases  would most l i k e l y  

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

would p robab ly  r e l a t e  most t o  d r i v e r  c h a r a c t e r i s t i c s ,  performance 



and ( v e h i c l e )  o p e r a t i o n .  I n  any c a s e ,  a  v i a b l e  method f o r  d e t e r -  

mining t h e s e  s u b j e c t i v e  s c a l e s  o f  judgement would be  th rough 

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

We might c o n s i d e r  a  few g e n e r a l  examples of  how BDT i n  

c o n j u n c t i o n  w i t h  t h e  HSRI e v e n t - o r i e n t e d  c h a i n  model might a l l ow 

more s p e c i f i c  measurement of d r i v e r  b e h a v i o r ,  For example, 

l e t  us  c o n s i d e r  a  d i s c r e t e  information-processing/decision- 

making even t  a s  an  e v e n t  i n  ou r  g e n e r a l  c h a i n  model. Le t  u s  

f u r t h e r  assume t h a t  a  d r i v e r  s i m u l a t e s  something l i k e  o u r  model 

i n  h i s  d e c i s i o n  making p r o c e s s  i n  a  s e q u e n t i a l  f a s h i o n .  That 

is, u s i n g  s a f e t y  and l e g a l i t y  a s  d e s i d e r a t a  a  d r i v e r  g a i n s  i n f o r -  

mat ion  about  an  e v e n t  and p r o c e s s e s  it under  t h e  r u l e s  o f  BDT. 

For example, pe rhaps  he  n o t i c e s  h i s  speed  is i n  e x c e s s  of  t h e  

speed  l i m i t .  He now p r o c e s s e s  t h a t  i n f o r m a t i o n  by a s s e s s i n g  

t h e  expec ted  v a l u e  o f  d e t e c t i o n  (of h i s  e x c e s s  s p e e d ) .  H i s  

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

i n g  speed .  Depending upon a  complex of f a c t o r s  i n c l u d i n g  h i s  

s p e e d ,  h i s  e x c e s s  of speed  ove r  t h e  l i m i t ,  r o a d  and v e h i c l e  

c o n d i t i o n s ,  enforcement ,  e t c .  t h e  d r i v e r  w i l l  pu r sue  t h e  one 

o f  t h e  t h r e e  b e h a v i o r s  which has  t h e  h i g h e s t  EV. Thus, s lowing  

down may have a  low expec tancy  of  d e t e c t i o n  and a  low n e g a t i v e  

v a l u e  a s s o c i a t e d  w i t h  d e t e c t i o n  a t  t h a t  s lower  speed ,  w h i l e  

a  ma in t a ined  speed  might have a  low t o  moderate  expec tancy  o f  

d e t e c t i o n  and a  moderate  n e g a t i v e  v a l u e ,  and speed ing  up might  

produce a  moderate  t o  h i g h  expec tancy  of  d e t e c t i o n  and a  h i g h  

n e g a t i v e  v a l u e  from d e t e c t i o n .  Note t h a t  i f  he e i t h e r  has  a  

very  low expec tancy  of  d e t e c t i o n  o r  a  very  low n e g a t i v e  v a l u e  

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

h i s  b e h a v i o r  s i n c e  t h e  EV w i l l  be  low and r e l a t i v e l y  e q u a l  f o r  

a l l  c h o i c e s  and it m a t t e r s  n o t  how much he s p e e d s ,  L ikewise ,  

t h e  same d e c i s i o n  p r o c e s s e s  would a p p l y  w i t h  r e s p e c t  t o  r e s p o n s e  

(enforcement ) ,  i n f o r m a t i o n  s t o r a g e  ( t i c k e t  o r  summons), a n a l y s i s  



( c o u r t / l e g a l  sys tem)  and a c t i o n  ( a d j u d i c a t i o n )  components of  

o u r  c h a i n  model. Some i n t e r e s t i n g  p r e d i c t i o n s  can  now be  made. 

A d r i v e r  whose EV is very low ( i . e .  e i t h e r  o r  bo th  h i s  expec tancy  

and v a l u a t i o n  of  a  consequence of h i s  a c t i o n  a r e  very  low) w i t h  

r e s p e c t  t o  a l l  of  t h e  components of  t h e  l e g a l i t y  judgement 

s i m u l a t e d  i n  t h e  c h a i n  model, w i l l  n o t  a l t e r  h i s  b e h a v i o r  on 

t h e  b a s i s  of  a n y t h i n g  i n  t h a t  judgement p r o c e s s ,  More sub- 

s t a n t i v e l y ,  i f  he d o e s n ' t  b e l i e v e  he w i l l  b e  d e t e c t e d  o r  va lue  

t h e  l o s s  o f  b e i n g  d e t e c t e d  very  h i g h l y  (or  b o t h ) ,  a  d r i v e r  

w i l l  no t  change h i s  b e h a v i o r  ( speeding ,  e .  g o  ) a c c o r d i n g l y ,  

L ikewise ,  i f  he d o e s n ' t  expec t  o r  v a l u e  t h e  enforcement ,  o r  

t h e  t i c k e t ,  o r  t h e  c o u r t / l e g a l  system o r  t h e  a d j u d i c a t i o n  

( j a i l ,  f i n e ,  e t c . ) ,  he w i l l  n o t  be  a f f e c t e d  by t h e s e  cons ide ra -  

t i o n s ,  A more c r u c i a l  i n t e r p r e t a t i o n  is t h a t  a  d r i v e r  need o n l y  

b reak  t h i s  c h a i n  a t  any one p o i n t  by n o t  e x p e c t i n g  o r  n e g a t i v e l y  

v a l u i n g  an  a c t i o n ,  and t h e  e n t i r e  e f f e c t  of t h a t  sys tem is 

n u l l i f i e d .  Thus, i t  a p p e a r s  t h a t  i n  o r d e r  f o r  t h i s  p a r t  of  t h e  

sys tem t o  work, none of  t h e  f i v e  a r e a s  a r e  s u f f i c i e n t  t o  a l t e r  

b e h a v i o r  b u t  a l l  a r e  neces sa ry .  Under t h e  assumption of t h i s  - 
model i t  is t h e n  no wonder t h a t  "only  one r e s e a r c h  s t u d y  

(Opera t ion  101)  on t h e  r e l a t i o n s h i p  of  p o l i c e  t r a f f i c  s e r v i c e s  

t o  highway s a f e t y  was found t h a t  showed 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  r e d u c t i o n  o f  a c c i d e n t s  and a  s u f f i c i e n t  c o n t r o l  o f  o t h e r  

f a c t o r s  t h a t  i n f l u e n c e  a c c i d e n t s , "  ( T r a v e l e r s ,  1970) I t  is 

a l s o  no t  s u r p r i s i n g  t h a t  narrow t h r u s t  programs i n  s i n g l e  a r e a s  

( e ,g .  - j u s t  "crackdowns," o r  - j u s t  c o u r t  improvements, e t c . )  a s  

opposed t o  broad  comprehensive e f f o r t s  .(which a r e  r a r e )  u s u a l l y  

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

o f  t h i s  model. I n  s p i t e  of  t h e s e  dim p r e d i c t i o n s  and consequences ,  

some b a s i c  f e a t u r e s  of  BDT which a r e  demons t ra ted  i n  " r e a l - l i f e "  

s i t u a t i o n s  can be  u s e f u l  and e f f e c t i v e  i n  a  countermeasure  

program, 



Further  e luc ida t ion  of BDT r evea l s  t h a t  t h e r e  a r e  b a s i c a l l y  

a t  l e a s t  four d i f f e r e n t  models of Bm, The following f i g u r e  

makes t h i s  most c l e a r .  P r o b a b i l i t y  

Object ive  
(value) EV 

Object ive  

SEV 

Subject ive  

Subject ive  
( u t i l i t y )  EU 

I 

Figure 5-3 Four Behavioral  Decision Theories 

Each c e l l  r ep re sen t s  a  s epa ra t e  theory a s  a  func t ion  of two 

dichotomous va r i ab l e s :  p r o b a b i l i t y  and cos t /ga in .  Each of these  

can be thought of a s  having both a  s u b j e c t i v e  and an ob j ec t i ve  

p a r t ,  Where we have both ob j ec t i ve  p r o b a b i l i t y  and ob j ec t i ve  

cos t /ga in  (value) we have expected value (EV) theory which says  

a  person s e l e c t s  t he  behavior which has t he  h ighes t  EV o r  

product of expectancy and value.  Here t h e  expectancy c o n s i s t s  

of t h e  ob j ec t i ve  f e a t u r e s  of t h e  p r o b a b i l i t y  of occurrence of 

an event and value c o n s i s t s  of t he  o b j e c t i v e  f e a t u r e s  of cos t /  

gain  f o r  t h a t  event .  SEU however u t i l i z e s  t h e  s u b j e c t i v e  

components of expectancy ( sub jec t ive  expectancy) and cos t /ga in  

( u t i l i t y )  f o r  p r ed i c t i on ,  saying t h a t  t h e  behavior wi th  t h e  

highest  SEU w i l l  be s e l e c t e d  from a l l  t h e  choices .  SEV (sub jec t ive  

expected va lue ) ,  and EU (expected u t i l i t y )  theory a r e  simply 

combinations of t h e  ob j ec t i ve  and s u b j e c t i v e  p a r t s  of cos t /ga in  

and p robab i l i t y .  T h u s ,  we have a t  l e a s t  four  models t o  work w i t h .  

To i l l u s t r a t e  some d i f f e r ences  l e t  us examine a  s i t u a t i o n .  

I f  our d r i v e r  i s  speeding a t  a  c e r t a i n  time and po in t ,  t he  

ob j ec t i ve  p r o b a b i l i t y  of being de tec ted  might be one i n  500 

while s u b j e c t i v e l y  he may perceive  and es t imate  t h e  p r o b a b i l i t y  



( s u b j e c t i v e  p r o b a b i l i t y )  t o  b e  one i n  1000,  I n  t e rms  o f  t h e  

c o s t / g a i n  of  t h i s ,  t h e  a c t u a l  l o s s  i n  t ime  o r  money ( v a l u e )  

might  be  $5.00 on t h e  a v e r a g e ,  w h i l e  s u b j e c t i v e l y  ( u t i l i t y )  

he may p e r c e i v e  t h i s  t o  be much h i g h e r ,  s a y  $20,00 i f  we had 

t o  p u t  a  c o s t  i n  d o l l a r s  on i t .  Thus t h e  EV h e r e  would b e  

.002 x  $10 o r  , 0 2 ,  t h e  EU, .08 ,  SEV, . 0 1  and t h e  SEU, .02. 

The i n t r i g u i n g  t h i n g  h e r e  is t h a t  r a r e l y  does  e a c h  t h e o r y  

p r e d i c t  t h e  same outcome because  o f  t h e  u n c e r t a i n t i e s  a s s o c i a t e d  

w i t h  t h e  d i f f e r e n c e s  between o b j e c t i v e  and s u b j e c t i v e  p r o b a b i l i t i e s  

and c o s t / g a i n ,  Pe rhaps  t h i s  is b e s t  i l l u s t r a t e d  by men t ion ing  

some common t r u i s m s ,  I t  is w e l l  known t h a t  a l t h o u g h  t h e  laws 

and enforcement  on drunk d r i v i n g  a r e  s t r i c t  i n  t h e  U.S. 

( o b j e c t i v e  components) most p e o p l e  b e l i e v e  ( s u b j e c t i v e )  t h a t  

t h e y  won' t  g e t  caugh t  and i f  t h e y  a r e  caugh t  t h e  consequences  

won't  r e a l l y  be  s o  s e v e r e .  I n  Scand inav ia  on t h e  o t h e r  hand, 

most "everyonev b e l i e v e s  (even American v i s i t o r s )  t h a t  drunken 

d r i v i n g  w i l l  b e  d e t e c t e d  and s e v e r e l y  pun i shed  ( s u b j e c t i v e )  

w h i l e  i n  f a c t  t h i n g s  ( laws ,  c o u r t s  and p o l i c e )  a r e n ' t  t h a t  

s e v e r e  ( o b j e c t i v e ) ,  Thus we can  see a  c a p r i c i o u s n e s s  abou t  

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

v a l u e s  connec ted  w i t h  t h e  t r a f f i c  enforcement  p r o c e s s .  

We might  t h e n  s a y  t h a t  w h i l e  most p o l i c e  d e p a r t m e n t s ,  

enforcement  programs,  e tc .  behave on t h e  b a s i s  o f  EV t h e o r y ,  

most d r i v e r s  p r o b a b l y  behave on t h e  b a s i s  of  SEU t h e o r y .  I n  

any c a s e ,  peop le  and programs s h o u l d  b e  i n v e s t i g a t e d  t o  s e e  

which i f  any o f  t h e s e  models  t h e y  most f o l l o w  and i f  s o ,  why? 

From t h i s ,  r e s e a r c h  coun te rmeasu res  c a n  be  d e s i g n e d  on t h e  

b a s i s  of  maximizing b e h a v i o r a l  change from a  more programmatic  

p o i n t  o f  view. A f i n a l  i l l u s t r a t i o n  o f  t h i s  e f f e c t  would be  

t h e  e f f e c t i v e n e s s  o f  f i n e s  based  on t h e  a b i l i t y  t o  pay.  For 

example,  i f  everyone  h a s  t h e  same s u b j e c t i v e  p r o b a b i l i t y  o f  

g e t t i n g  f i n e d  o r  j a i l e d  a s  t h e  r e s u l t  o f  s p e e d i n g ,  b u t  t h e  



f a c t  t h a t  most l i k ~ l y  t he  loss t o  very  weal thy  peop le  ot' a ~ y  

$25 ( u t i l i t y )  from a  f i n e  is less  t h a n  t h a t  t o  peop le  o f  l e s s e r  

means, i m p l i e s  t h a t  on t h e  b a s i s  of  SEU t h e o r y ,  t h e  poor  man 

i s  most l i k e l y  t o  b e  a f f e c t e d  by s t i f f  f i n e s ,  F i n e s  based  on 

income however s h o u l d  e q u i v o c a t e  SEU and t h e r e f o r e  b e h a v i o r .  

To summarize t h e n ,  s e v e r a l  i n s t a n c e s  must b e  examined u s i n g  

t h e s e  h e u r i s t i c s  o r  parad igms.  F i r s t  we must c o n s i d e r  t h e  u n s a f e /  

i l l e g a l  a c t  under  b o t h  o b j e c t i v e  and s u b j e c t i v e  models ,  and 

c o n s i d e r  t h e  r e l a t i o n s  between c r i t i c a l  components. Here by 

c r i t i c a l  components we mean b o t h  t h o s e  e l emen t s  t h a t  a r e  

o s t e n s i b l y  n e g a t i v e  ( a c t s ,  e . g ,  t h a t  endanger  l i f e  and p r o p e r t y )  

a s  well a s  t h o s e  t h a t  a r e  s imp ly  p e r c e i v e d  a s  n e g a t i v e .  More 

b a s i c a l l y ,  we s h o u l d  i n v e s t i g a t e  why t h e r e  e x i s t s  no n e c e s s a r y  

monotonic r e l a t i o n s h i p  between o b j e c t i v e  enforcement  methods 

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

i l l e g a l  

s a f e  1 u n s a f e  

s a f e t y  

F i g u r e  5-4 R e l a t i o n s h i p  between s a f e t y / l e g a l i t y  and  
t h e  p e r c e p t i o n  o f  a c t s  



T h i s  m a t r i x  s h o u l d  b e  examined f o r  b o t h  t h e  u s e f u l n e s s  o f  t h e  

f o u r  BM'  models and f o r  i n h e r e n t  r e l a t i o n s h i p s  (o r  l a c k  of  

same) between c e l l s  o f  t h e  m a t r i x ,  For example t h e  two c e l l s ,  

s a f e - l e g a l - o b j e c t i v e  and s a f e - l e g a l - s u b j e c t i v e  a r e  p robab ly  

s i g n i f i c a n t l y  p o s i t i v e l y  r e l a t e d  and would b e  what might  b e  

c a l l e d  v e r i d i c a l  i n  t h a t  t h e y  r e p r e s e n t  a  " t r u e 7 ?  a s se s smen t  o f  

a maximal s i t u a t i o n ,  That  is ,  p e o p l e  g e n e r a l l y  a s s e s s  s i t u a t i o n s  

which a r e  t r u e l y  s a f e  and l e g a l  a s  s u c h .  I t  would b e  i n t e r e s t i n g  

t o  examine any d e p a r t u r e s  from t h i s  v e r i d i c a l i t y ,  More i n t e r -  

e s t i n g  e , g .  might b e  t h e  r e l a t i o n s h i p  between t h e  u n s a f e - i l l e g a l -  

o b j e c t i v e  c e l l  and t h e  s a f e - l e g a l - s u b j e c t i v e  c e l l .  Why do 

some peop le  a s s e s s  u n s a f e / i l l e g a l  a c t s  a s  b e i n g  s a f e / l e g a l  a c t s ?  

More i m p o r t a n t  t h a n  a s se s smen t  h e r e  is t h e  i n n o v a t i v e  u s e s  o f  

t h i s  paradigm, For example how do we a c h i e v e  a  c o n d i t i o n  a s  

e x p r e s s e d  i n  t h e  t r u i s m  abou t  Scand inav ia  -- g e t t i n g  peop le  t o  

b e l i e v e  enforcement  is more s e v e r e  t h a n  i t  r e a l l y  is? 

A p o s s i b l e  i n n o v a t i v e  r e sea rch /change  method might  b e  t h e  

employment o f  S k i n n e r ' s  method o f  s u c c e s s i v e  app rox ima t ion  where 

t h e  o b j e c t  o f  t h e  program would b e  t o  maximize s u b j e c t i v e  e s t i m a t e s  

of  l o s s  and p r o b a b i l i t i e s  a s s o c i a t e d  w i t h  u n d e s i r a b l e  outcomes,  

no t  knowing even  one ( p o s s i b l y ) ,  ahead  o f  t i m e ,  

Another  c r i t i c a l  examina t ion  o f  o u r  model would b e  t o  examine 

how d r i v e r s  combine t h e  EV o r  p r o b a b i l i t i e s  and c o s t s  from e a c h  

s t e p  i n  t h e  d e c i s i o n  c h a i n  ( m u l t i p l e  h u r d l e s  f a s h i o p ,  c o n j u n c t i v e l y ,  

d i s j u n c t i v e l y ,  m u l t i p l i c a t i v e l y ,  how?) from d e t e c t i o n  th rough  

a d j u d i c a t i o n  i n  making b e h a v i o r a l  d e c i s i o n s  i n  d r i v i n g .  T h i s  

k i n d  of  examina t ion  can  b e  c a r r i e d  o u t  b o t h  a t  t h e  s u r v e y  l e v e l  

and a t  t h e  i n d i v i d u a l  e x p e r i m e n t a l  l e v e l ,  For example,  s u r v e y  

q u e s t i o n n a i r e s  c o u l d  b e  d e s i g n e d  t o  look  a t  changes  i n  s u b j e c t i v e  

e s t i m a t e s  and d e c i s i o n  r u l e s  a s  a  f u n c t i o n  of o b j e c t i v e  changes  

i n  p r o b a b i l i t i e s  and v a l u e s  r e s u l t i n g  from s e l e c t i v e  enforcement  

programs.  The s e q u e n t i a l  c h a i n  i n  t h e  enforcement  p r o c e s s  c o u l d  



be q u e s t i o n e d  h e r e  i n  o r d e r  t o  examine  t h e  weak l i n k s  where  

s u b j e c t i v e  e s t i m a t e s  r e m a i n  u n a f f e c t e d  a n d  unchanged.  A w e a l t h  

o f  s u r v e y  a n d  e x p e r i m e n t a l  t e c h n i q u e s  e x i s t  which  c a n  e s t i m a t e  

t h e  c o m p l e x i t y  o f  dynamics  h e r e ,  A t  t h e  s m a l l e r ,  i n d i v i d u a l  

e x p e r i m e n t a l  l e v e l ,  t e c h n i q u e s  f o r  c h a n g i n g  s u b j e c t i v e  e s t i m a t e s  

and d e c i s i o n  r u l e s  c o u l d  b e  t e s t e d  and examined u s i n g  mass  

communicat ion  t e c h n i q u e s ,  U t i l i z a t i o n  o f  phenomena t h a t  a p p e a r  

t o  have  worked ( b u t  no  o n e  seems t o  know why) i n  s u c h  p l a c e s  

a s  t h e  F l i n t ,  M i c h i g a n ,  "402f1 s e l e c t i v e  e n f o r c e m e n t  program 

where  " e v e r y o n e  b e l i e v e s "  t h a t  t h e r e  is a  crackdown,  c a n  b e  

r e l i a b l y  e s t a b l i s h e d  f o r  l a t e r  u t i l i z a t i o n ,  More i m p o r t a n t  

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

w o r t h  o f  c o u n t e r m e a s u r e s  d e s i g n e d  t o  do  s u c h  t h i n g s  a s  c h a n g i n g  

s u b j e c t i v e  e s t i m a t e s .  

Now, i n  r e l a t i o n  t o  t h e  p r e c e d i n g  r e m a r k s ,  how c a n  we c o n s t r u c t  

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

j o i n t l y  maximize  t h e i r  e f f e c t i v e n e s s  i n  c h a n g i n g  b e h a v i o r ,  a s  

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

p e o p l e  who t r u l y  p r o v i d e  t h e  f i s c a l  d e s t i n y  o f  SCOPE? T h i s  

d o e s  s o u n d  l i k e  a  f o r m i d a b l e  t a s k  b u t  it is f e l t  t h a t  t h e  p r e -  

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

p r o c e d u r e s ,  m o d e l s ,  c r i t e r i a ,  e t c ,  t o w a r d s  a c h i e v i n g  t h e s e  e n d s ,  

The e x p e r i m e n t a l  t h r u s t  o f  t h e  SCOPE e f f o r t  r e q u i r e s  t h e  

u n i f i c a t i o n  o f  c o u n t e r m e a s u r e  p rograms  a l o n g  s i n g u l a r  s p e c t r a .  

I t  is i n  t h i s  f a s h i o n  t h a t  a  g l o b a l  e v a l u a t i o n  o f  t h e  c o s t /  

b e n e f i t  o f  t h e  p r o g r a m s  c a n  b e  most  c l e a r l y  managed,  More 

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

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

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

e x p e r i m e n t a l  e f f o r t  o f  t h e  s i z e  t h a t  SCOPE n e e d s  r e q u i r e s  some 

t y p e  o f  u n i d i m e n s i o n a l  model  f o r  c r o s s - c o u n t e r m e a s u r e  c o m p a r i s o n ,  

Only t h r o u g h  c r o s s - c o m p a r i s o n ,  b o t h  s t a t i s t i c a l l y  a n d  o t h e r -  



w i s e ,  c a n  d e c i s i o n s  b e  made a s  t o  t h e  r e l a t i v e  e f f i c a c y  of any 

s p e c i f i c  o r  g e n e r a l  countermeasure  e f f o r t s ,  For a l l  o f  t h e s e  

r e a s o n s  t h e n ,  and r e a s o n s  g i v e n  i n  t h e  p r e v i o u s  s e c t i o n ,  t h e  

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

cu rve  ( s e e  F i g ,  5-1) by r e l a t i n g  countermeasure  i n p u t  ( c o s t ,  

e f f o r t ,  e t c , )  t o  o u t p u t  ( b e n e f i t ,  d o l l a r s  and t i m e  s a v e d ,  e t c . )  

is p r o f e r r e d  a s  a  r e a s o n a b l e  g u i d e  f o r  d e s i g n i n g  countermeasure  

programs,  The problem t h e n  becomes one o f  e x t r a c t i n g  b o t h  t h e  

n e c e s s a r y  and t h e  b e s t  coun te rmeasu res  from an ex t r eme ly  d i v e r s e  

s e t  of e x i s t i n g  i n n o v a t i v e  (and non- innova t ive ) ,  w e l l  execu ted  

countermeasures  and s e v e r a l  models and c r i t e r i a  f o r  what is 

" b e s t " .  Then t h e  problem becomes t h a t  o f  embedding a  s u b s e t  

o f  t h e s e  coun te rmeasu res  i n t o  an  e x p e r i m e n t a l  paradigm which 

a t t e m p t s  t o  p a r a m e t r i c a l l y  r e l a t e  t h e s e  t o  each  o t h e r  on some 

s o r t  o f  c o s t / b e n e f i t  b a s i s .  The f i r s t  problem has  been r e -  

s o l v e d  by u s i n g  t h e  models and c r i t e r i a  o f  t h i s  pape r  and from 

t h e  I n t e r i m  Phase I Report  t o  s e l e c t  p r o s p e c t i v e  countermeasures  

from t h o s e  compiled on t h e  HSRI computer f i l e  o f  "402" programs,  

and o t h e r  s o u r c e s  such  a s  r e c e n t  l i t e r a t u r e  and v i s i t s  t o  t h e  

HSB Regiona l  R e p r e s e n t a t i v e s ,  The second problem h a s  been 

r e s o l v e d  by t h e  c o n s t r u c t i o n  o f  what might be  c a l l e d  an  

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

spec t rum o f  coun te rmeasu res .  We s h a l l  d e s c r i b e  t h e  second  

r e s o l u t i o n  f i r s t .  

The h e u r i s t i c  des igned  seems t o  maximize s c i e n t i f i c  o u t p u t  

w h i l e  min imiz ing  t h e  number of  d i s c r e t e  countermeasure  programs. 

The i d e a  i s  t h i s :  c o n s t r u c t  t h e  r ange  of  programs,  from minimal 

t o  maximal e f f o r t s  s u c h  t h a t  f o r  any two c o n t i g u o u s  programs,  

t h e  one n e a r e s t  t h e  maximum program c o n t a i n s  e v e r y t h i n g  t h a t  

t h e  one n e a r e s t  t h e  minimum program c o n t a i n s  p l u s  a  d i s c r e t e  - 
quantum o f  countermeasure  e f f o r t  i n  a d d i t i o n ,  The f i g u r e  below 

may e l u c i d a t e  t h e  h e u r i s t i c ,  



Countermeasure  I n p u t  - 
F i g u r e  5-5 I n c r e m e n t a l  Countermeasure  Spectrum 

Note,  f o r  example,  t h a t  program 5 c o n t a i n s  e v e r y t h i n g  i n  

program 6 ,  b u t  t h a t  program 6 a l s o  c o n t a i n s  e f f o r t  F. S t a t i s t i c a l l y  

t h e n  we c o u l d  a s s e s s  t h e  d i f f e r e n c e s  between 5 and 6 and d e t e r -  

mine t h e  e f f e c t s  o f  add ing  F  t o  a  coun te rmeasu re  e f f o r t ,  e s p e c i a l l y  

on a  c o s t / b e n e f i t  b a s i s ,  One u n d e s i r a b l e  l o s s  i n  t h e  t r a d e -  

o f f  between s c i e n t i f i c  max imiza t ion  and program m i n i m i z a t i o n  i s  

t h e  f a c t  t h a t  e . g .  we would n o t  know whether  t h e  e f f e c t  from 

add ing  F is s imp ly  a d d i t i v e  o r  is i n t e r a c t i v e  w i t h  r e s p e c t  t o  

any o r  a l l  o f  t h e  o t h e r  programs o r  b o t h .  T h i s  does  however 

seem l i k e  a  r e l a t i v e l y  wor thwhi l e  l o s s  w i t h  r e s p e c t  t o  t h e  

l ong  r a n g e  t a s k ,  I n  any c a s e ,  a  p l a n  f o r  e l i m i n a t i n g  t h i s  

problem w i l l  b e  o f f e r e d  l a t e r  i n  t h i s  r e p o r t ,  T h i s  might  b e  

c a l l e d  an e x p e r i m e n t a l  i n c r e m e n t a l  modular app roach  t o  SCOPE, 

where e x p e r i m e n t a l  modules ( coun te rmeasu res )  a r e  d e s i g n e d  i n  

i n c r e m e n t a l  f a s h i o n  s o  a s  t o  b e  comparable  i n  an  a d d i t i v e  f a s h i o n .  

One advan tage  o f  t h i s  approach  is t h a t  it embodies t h e  SCOPE 

ph i lo sophy  o f  p r o v i d i n g  a  u n i f i e d  wide spec t rum e f f o r t  a s  opposed 



t o  a mixed bag of programs and a  f r a c t i o n a t e d  e f f o r t  where 

c o m p a r a b i l i t y  would be  d o u b t f u l ,  Hopeful ly  t h i s  w i l l  a l l ow 

u s  t o  answer how w e l l  and why c e r t a i n  countermeasures  work 

r a t h e r  t h a n  j u s t  t h e  answer t o  do t h e y  work? Thus,  by - 
o p e r a t i o n a l i z i n g  a  continuum of  e f f o r t s  we can  e v a l u a t e  a  

more r e l i a b l e  a r r a y  o f  r e s u l t s  and e s t a b l i s h  a continuum o f  

answers  t o  such  q u e s t i o n s  a s  "how wel l?"  and c o s t / b e n e f i t .  

A s o l u t i o n  t o  t h e  problem of  p ropos ing  t h e  s p e c i f i c  

countermeasures  can  now be  p r e s e n t e d ,  The i n t e r i m  phase  I 

r e p o r t  p r e s e n t e d  t h e  i d e a  t h a t  t h e  sys tem of  d r i v e r  r e g u l a t i o n  

embodies i t s  r e l e v a n t  s t a n d a r d  a r e a s  b y  encompassing p o l i c e  

( t r a f f i c  s e r v i c e s )  a s  t h e  r e g u l a t o r s  ( e n f o r c e r s )  o f  t h e  

sys t em,  codes  and laws and c o u r t s  a s  t h e  r e g u l a t i o n s  and 

t h e i r  o p e r a t o r s  ( j u d g e s )  and a l c o h o l  a s  one s m a l l  b u t  impor t an t  

s u b s e t  of  t h e  o b j e c t s  of  r e g u l a t i o n ,  ( r e g u l a t e e s )  human 

( d r i v i n g )  b e h a v i o r .  Using t h i s  concep t ,  we c a n  c o n c e p t u a l i z e  

o u r  spec t rum o f  d r i v e r  r e g u l a t i o n  countermeasures ,  p a r t i a l l y  

a s  a  d i s t a n c e  f u n c t i o n  between t h e  r e g u l a t i o n  sys tem a t  one 

end and t h e  d r i v e r s  r e g u l a t e d  a t  t h e  o t h e r ,  That is, r e f e r r i n g  

t o  o u r  f i g u r e  5-5 above,  we cou ld  assume t h a t  a s  we move t o  a  

l a r g e r  program ( h i g h e r  number) we a r e  adding  e f f o r t s  which come 

c l o s e r  t o  d i r e c t  d r i v e r  c o n t a c t  whereas  e f f o r t s  a t  t h e  l e f t  

o r  beg inn ing  a r e  more d i s t a n t  from t h e  d r i v e r  i n  d i r e c t n e s s  of  

c o n t a c t  and more concerned  w i t h  i n t e r n a l  f e a t u r e s  o f  t h e  

r e g u l a t i n g  sys tem ( e , g ,  a l l o c a t i o n  schemes of  p o l i c e  manpower, 

s e l e c t i v e  enforcement ,  e t c , ) .  Another a c t i v i t y  w i l l  h e l p  u s  

c o n c r e t i z e  ou r  countermeasure  spec t rum,  From o u r  s e a r c h  of 

t h e  p r o s e  l i t e r a t u r e ,  t a l k s  w i t h  HSB r e p r e s e n t a t i v e s  and s e a r c h e s *  

of  t h e  HSRI computer f i l e  of  "402" programs, t h e r e  appea r  t o  be 

s e v e r a l  d i s c r e t e  quan ta  w h i c h  can  h e l p  t o  c l a s s i f y  and c a t e g o r i z e  

most countermeasures  i n  d r i v e r  r e g u l a t i o n  i n t o  a  few d i f f e r e n -  



t i a t e d  c a t e g o r i e s ,  The k i n d s  of  a c t i v i t i e s  (pu rpose ly  o r d e r e d )  

i n c l u d e d  i n  d r i v e r  r e g u l a t i o n  programs seem t o  be:  1 )  measurement 

e f f o r t s  where an ongoing PTS program is s imp ly  measured ( u s u a l l y  

a t  on ly  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 )  some s o r t  of  management scheme is o v e r l a i d  on 

ongoing PTS program where t h i n g s  l i k e  manpower a l l o c a t i o n  and 

c o s t l b e n e f i t  methods a r e  used  and i n n o v a t i v e  t e c h n i q u e s  of  

manpower usage  a r e  implemented,  3 )  t r a i n i n g  programs where 

p r e s e n t  PTS manpower i s  t r a i n e d  f o r  some advanced s k i l l s  i n  

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

some s p e c i f i c  ( e , g ,  e l e c t r o n i c )  t o o l ,  4 )  manpower a d d i t i o n s ,  

l i k e  e .g .  t h e  F l i n t  o r  C a l i f o r n i a  101  program where more PTS 

manpower, e i t h e r  a t  o r  o f t e n  above c u r r e n t  t r a i n i n g  l e v e l s ,  is 

added t o  a  PTS f o r c e ,  5) equipment a d d i t i o n s  where major  i n v e s t -  

ments  i n  e l e c t r o n i c  enforcement  g e a 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 implementa t ion  scheme, 6)  p r o c e d u r a l  

c l a r i f i c a t i o n s  a l o n g  t h e  codes  and laws dimension where s t ream-  

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  ma in ly  a s s o c i a t e d  w i t h  

o p t i m i z i n g  usage and a d m i n i s t r a t i o n  o f  codes  and laws ,  a s  w e l l  

a s  t h e  implementa t ion  o f  new laws ,  7) l o g i s t i c a l  improvements 

i n  t h e  h a n d l i n g  o f  c o u r t  r e l a t e d  problems where p rocedures  and 

communications between PTS u n i t s  and t h e  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 i n c r e a s e d  communications 

between t h e  p u b l i c  and t h e  PTS programs a r e  a t t e m p t e d  and f i n a l l y  

9)  s o c i a l - i n d i v i d u a l  o r i e n t e d  problems where commonly a  system 

of  d i r e c t  c o n t a c t  aimed towards  i n d i v i d u a l  i n f l u e n c e  o f  problem 

( e , g ,  a l c o h o l )  d r i v e r s  i s  implemented,  Here a g a i n  we can  n o t i c e  

t h e  d i r e c t n e s s  o f  c o n t a c t  dimension between PTS and i n d i v i d u a l  

d r i v e r s  go ing  from n i l  t o  an ex t r eme ly  h i g h  l e v e l  i n  9 ,  Now, 

we have a  f a i r l y  w e l l  deve loped  s t r u c t u r a l  model i n t o  which we 



c a n  embed s e v e r a l  s p e c i f i c  coun te rmeasu re  programs.  

I t  now becomes o u r  j o b  t o  d i s a p p o i n t  any s k e p t i c a l  r e a d e r s .  

Those r e a d e r s  who have been  p a t i e n t l y  a w a i t i n g  a  s p e c t a c u l a r l y  

i n n o v a t i v e  l ist  o f  coun te rmeasu res  one c a n  implement tomorrow 

w i t h  f a n t a s t i c  r e s u l t s  i n  (e  . g o  ) a c c i d e n t  r e d u c t i o n  may e x p e c t  

t o  be  d i s a p p o i n t e d .  The r e a s o n  f o r  t h i s  m a n i f o l d ,  F i r s t ,  it 

i s  somewhat c o u n t e r  t o  t h e  ph i lo sophy  and l o g i c  o f  t h i s  pape r  

and  g e n e r a l  method t o  produce  a  s e t  of  i n n o v a t i v e  b u t  h i g h l y  

d i v e r g e n t  and t h e r e f o r e  uncomparable  coun te rmeasu res .  I n  f a c t ,  

t h e r e  i s  an  i n t r i n s i c  c o n t r a d i c t i o n  between i n n o v a t i v e n e s s  and 

c o m p a r a b i l i t y  which c a n  o f t e n  b e  a  nemesis  t o  p r o j e c t s  s u c h  a s  

t h i s .  Secondly ,  i f  a p r imary  d e s i r e  o f  highway s a f e t y  is t o  

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

measures  t o  b e  e f f e c t i v e ,  t h e n  t h e  h e r e t o f o r e  haphazard  p r o c e s s  o f  

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

s t a t i s t i c a l l y  u n r e s o l v e d  e x p e r i m e n t a l  coun te rmeasu res  must b e  

a l t e r e d ,  I t  is o n l y  t h r o u g h  some i n t e r r e l a t e d  e x p e r i m e n t a l  

paradigm t h a t  r e l a t i v e  e f f e c t i v e n e s s  c a n  be  a s s e s s e d  and  no 

m a t t e r  how o s t e n s i b l y  s u c c e s s f u l  some programs have appea red  

i n  t h e  p a s t ,  e v e n t u a l l y  t h e  u l t i m a t e  unanswerable  q u e s t i o n  is 

posed  a s k i n g  i f  f o r  t h e  same money we coundn ' t  have done x 

r a t h e r  t h a n  y ,  

There  is however no need t o  e l i m i n a t e  i n n o v a t i v e n e s s  a t  

t h e  independent  v a r i a b l e  end (of  t h e  coun te rmeasu re )  we c a n  and 

s h o u l d  b e  more i n n o v a t i v e  and tho rough  a t  t h e  dependent  v a r i a b l e  

o r  measurement end of  t h e  program ( e , g .  measu r ing  b e h a v i o r a l  and 
~3~ d e c i s i o n  change v a r i a b l e s  i n  more d e t a i l ) ,  Large  s c a l e  o r g a n i z a t i o n s  

t y p i c a l l y  w i l l  a l l o w  some deg ree  o f  i n n o v a t i v e n e s s  a t  t h e  i n p u t  

end ( t y p e  o f  coun te rmeasu re )  b u t  t e n d  t o  r e s i s t  t h e  d i r t y w o r k  and  

d e t a i l s  o f  i n n o v a t i v e n e s s  a t  t h e  o u t p u t  end (measurement o f  

i n n o v a t i v e  c r i t e r i a ) .  I n  any c a s e ,  t h i s  paradigm does  n o t  

p r e v e n t  i n n o v a t i v e  coun te rmeasu res .  I t  s imp ly  wi shes  t o  p l a c e  



them i n  p e r s p e c t i v e  i n  r e l a t i o n  t o  t h e  t o t a l  spec t rum o f  c o u n t e r -  

measures  s o  t h a t  measures  o f  r e l a t i v e  e f f e c t i v e n e s s  can  b e  made. 

The re  a r e  i n  f a c t  s e v e r a l  p r o c e d u r e s  a t  t h e  F e d e r a l / l o g i s t i c a l /  

f i s c a l  end v i z  a  v i z  i n n o v a t i v e  RFP p r o c e d u r e s  which c o u l d  

f a c i l i t a t e  i n n o v a t i v e n e s s  w i t h i n  t h e s e  programs.  I t  i s  a  con- 

t e n t i o n  o f  t h i s  model t h a t  i n n o v a t i v e  coun te rmeasu res  

deve loped  a t  t h i s  end (no t  i n n o v a t i v e  t e c h n i q u e s  o f  measurement) 

w i l l  b e  more d i f f i c u l t  t o  implement and e v a l u a t e  t h a n  i n n o v a t i v e  

coun te rmeasu res  deve loped  by p r o s p e c t i v e  c o n t r a c t o r s  g i v e n  

g u i d e l i n e s  ( e . g ,  ou r  spec t rum of  i n c r e m e n t a l  coun te rmeasu res )  

t h rough  some k i n d  o f  amonetary c o m p e t i t i v e  b i d d i n g  scheme 

f o r  t y p e s  o f  coun te rmeasu res .  I t  would i n d e e d  b e  w i s e  t o  

f a c i l i t a t e  i n n o v a t i v e n e s s  a t  t h e  c o n t r a c t o r  end s i n c e  it 

a p p e a r s  t h a t  t h e  most o p t i m a l  PTS programs have been  i n t e r n a l l y  

i n n o v a t i v e  r a t h e r  t h a n  b e i n g  p r o c e d u r a l l y  accommodative toward 

e x t e r n a l l y  deve loped  coun te rmeasu res .  Moreover,  i f  programs 

a r e  t o  b e  min ima l ly  o b t r u s i v e  t o  l o c a l  PTS a g e n c i e s  and t h e i r  

communit ies  t h e n  s e l f - g e n e r a t e d  coun te rmeasu res  and p r o c e d u r e s  

i n  g e n e r a l  s h o u l d  be maximized. Tha t  is t o  s a y ,  t h e s e  programs 

s h o u l d  n o t  b e  pre-packaged b u t  e a c h  c o n t r a c t o r  s h o u l d  be u rged  

t o  b e  i n n o v a t i v e  w i t h i n  a s  minimal  a  s e t  of  l o g i s t i c a l  and 

m e t h o d o l o g i c a l  g u i d e l i n e s ,  O the rwi se ,  i f  t h e s e  programs a r e  

i n e f f e c t i v e ,  i t  w i l l  be i m p o s s i b l e  t o  d e t e c t  whether  t h e y  were 

i n e f f e c t i v e  because  o f  t h e  o r g a n i z a t i o n a l  problems o f  t h e  c o n t r a c t o r  

o r  because  o f  t h e  i n h e r e n t  f a i l u r e  o f  t h e  coun te rmeasu re .  The 

f a i l u r e  t o  f o s t e r  t h e  s p i r i t  o f  i n t e r n a l  o r g a n i z a t i o n a l  m o t i v a t i o n  

o r  "commitmentu due t o  t h e  o b t r u s i v e n e s s  o f  f e d e r a l  r e q u i r e m e n t  

w i l l  c e r t a i n l y  s p e l l  doom f o r  t h e  e f f e c t i v e n e s s  o f  s u c h  a  

l a r g e  s c a l e  s c i e n t i f i c  e f f o r t .  

Here, t h e n ,  a r e  some more c o n c r e t e  s u g g e s t i o n s  f o r  t h e  

d imens ions  of  s p e c i f i c  programs.  There  appea r  t o  b e  a t  l e a s t  



t e n  d i s c r e t e  s t e p s  i n  o u r  coun te rmeasu re  spec t rum which 

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

t y p e s  o f  coun te rmeasu res .  The t e n  programs s h o u l d ,  a c c o r d i n g  

t o  o u r  l o g i c  up t o  t h i s  p o i n t  l ook  someth ing  l i k e  t h e s e :  

1 )  Measurement of a  low o r  modera te  l e v e l  on-going PTS sys t em,  

No m a n i p u l a t i o n  s h o u l d  b e  a t t e m p t e d  and a  minimum of o b t r u s i v e n e s s  

s h o u l d  be  employed. A s u g g e s t e d  mechanism h e r e  would b e  t o  e i t h e r  

t r a i n  a  p r e s e n t  member of s u c h  a  sys tem o r  t o  i n s e r t  a  h i g h l y  

t r a i n e d  ( e , g .  po l iceman)  member whose j o b  would n o t  a p p e a r  

t o  be  t h a t  o f  measurement.  The t a s k  would b e  t o  u t i l i z e  a  

maximum amount of  d a t a  w i t h  l i t t l e  o r  no d i s r u p t i o n ,  An 

example o f  t h e  t y p e s  o f  e x t e n s i v e  measurement p o s s i b l e  i n  a l l  

of  t h e s e  programs is g i v e n  below i n  f i g u r e  5-6. 

Time: 3 y r s .  
S i z e :  Small  t o  Medium C i t y  (75-150K) 
Cos t :  25-50K/year 

2 )  Same a s  1 e x c e p t  f i n d  a  h i g h - l e v e l  PTS sys t em t o  measure .  

I n c i d e n t a l l y ,  t h e  t f l e v e l u  o f  a  PTS sys t em r e f e r s  t o  a  number o f  

t h i n g s  i n c l u d i n g  any a v a i l a b l e  measures  o f  e f f e c t i v e n e s s ,  

e s p e c i a l l y  t h o s e  n o t  g e n e r a t e d  by t h e  p a r e n t  sys t em,  r e p u t a t i o n ,  

u n u s u a l l y  low a c c i d e n t  s t a t i s t i c s ,  e t c .  Both  1 and 2 s h o u l d  

b e  p l a c e s  where l i t t l e  o r  no F e d e r a l  f u n d i n g  h a s  o c c u r r e d  i n  

PTS b u t  t h e  c i t y  f o r  2  s h o u l d  have a  good r e p u t a t i o n  f o r  PTS 

e f f e c t i v e n e s s ,  Reasons f o r  1 and 2  a r e  t o  n o t  o n l y  p r o v i d e  a  

b a s e l i n e  o r  z e r o - p o i n t  f o r  measurement b u t  a l s o  t o  p r o v i d e  

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

r e g u l a t i o n .  Measurement f a c i l i t i e s  f o r  b o t h  1 and  2 s h o u l d  

b e  l o c a l  a g e n c i e s  f o r  maximum e f f e c t i v e n e s s  and y e t  minimum 

o b t r u s i v e n e s s .  The Hawthorne e f f e c t  must be  guarded  a g a i n s t  

i n  any c a s e .  

Time: 3 y r s .  
S i z e :  Small  t o  Medium C i t y  (100-200K) 
Cos t :  25-50K/year 



A c t i v i t y  Monitor C r i t e r i a  

S a f e t y  Amount, E f f e c t i v e n e s s  
Educa t ion  

T r a f f i c  
Eng inee r ing  Obse rve r s  

Congest ion  
Accident  r a t e  

- P u b l i c  
Obse rve r s  

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

Amount, E f f e c t i v e n e s s  

Court  7 - P appearances  tes t imony 

T r a i n i n g  Amount, E f f e c t i v e n e s s  
C o s t ,  Q u a l i t y  

S e r v i c e s  ' 

- S a t  i s f a c t i o n ,  E f f e c t i v e n e s s /  
Time u n i t  

S e r v i c e s  

q u a l i t y , a m o u n t  p r e p a r a t i o n  

- 
Cost 

M o t o r i s t  
, S e r v i c e s  

# i n c i d e n t s  
- P o l i c e  w a i t i n g  t ime 

I 

T r a f f i c  - Congest i o n  
C o n t r o l  Po l  i c e  h a z a r d s  removed 

Po l  i c e  ; 

I I -  
- Speed 

t a i l g a t i n g  
near  m i s s e s  

Enf o r c e m e ~ i t s / v i o l a t  ion  
-obse rved  equipment 
v i o l a t i o n s  

Accident  t - Segmented w a i t i n g  t ime 
Management P o l i c e  n a c c i d e n t s  

P o l i c e  - Warning, C i t a t i o n ,  
Obse rva t ion  

- 
Arrest, Conv ic t ion  

P o l i c e  R a t e ,  F a t a l i t i e s ,  
Obse rva t ion  I n j u r i e s ,  C o l l i s i o n s ,  

Cost  . Socia  1 Loss.  
I ~ c c i d e n t  Type 

PTS Activity/Agent/Criterion Char t  
F i g u r e  5-6 



3 )  A management countermeasure  scheme whore an  on-going PTS 

s e r v i c e  is opt imized  w i t h  r e s p e c t  t o  management p r o p e r t i e s  such  

a s  l e a d e r s h i p  e f f e c t i v e n e s s ,  manpower a l l o c a t i o n  and u t i l i z a t i o n ,  

j ob  s a t i s f a c t i o n ,  e t c ,  T h i s  countermeasure  i n  a  s e n s e  a s k s  

t h e  q u e s t i o n  "what can  t h e  most i n t e r n a l l y  e f f e c t i v e  o r g a n i z a t i o n  

do f o r  d r i v e r  r e g u l a t i o n ? "  Also ,  i n n o v a t i v e  ass ignment  schemes 

such  a s  s e l e c t i v e  enforcement ,  s p e c i a l  u n i t s ,  e t c ,  would f a l l  

under  t h i s  c a t e g o r y .  Needless  t o  s a y ,  3  i n c l u d e s  t h e  measurement 

done under  1 and 2 ,  

Time: 3-4 y e a r s  
S i z e :  100-200K 
Cost :  100-200K/year 

4)  T r a i n i n g  countermeasure  of t h e  s o r t  where a  PTS sys tem is 

" t o o l e d  upv f o r  a  b roade r  system of  d r i v e r  r e g u l a t i o n .  Th i s  

would i n c l u d e  b o t h  o n - s i t e  and remote t r a i n i n g  i n  b e h a v i o r a l  

s c i e n c e ,  s t a t i s t i c s ,  measurement and computer methods,  management 

s c i e n c e ,  law, e l e c t r o n i c  technology ,  e t c ,  An i d e a l  s o r t  of 

t h i n g  h e r e  would be  f o r  t h e  NHSB t o  have some peop le  develop 

some s e l f - c o n t a i n e d  s e l f - i n s t r u c t i o n a l  multi-media packages 

of  i n s t r u c t i o n  ( e , g ,  v ideo  t a p e )  i n  some o f  t h e s e  s k i l l s  a t  

a  moderate  c o s t  and t e s t  them a s  p a r t  o f  t h i s  countermeasure .  

Each package shou ld  n o t  c o s t  more t h a n  s a y  15-25K t o  deve lop ,  

p o s s i b l y  l e s s .  Most o f  t h e  c o s t  h e r e  would be  f o r  " r e l e a s e -  

t ime" a s  opposed t o  t h e  a c t u a l  c o s t  of  t h e  i n s t r u c t i o n .  On 

s i t e  i n s t r u c t i o n  would t h u s  minimize c o s t  and t h e r e f o r e  a  

$150K bureau inves tment  i n  s a y  5 t o  10 package would n e t  a 

l a r g e  " re lease- t ime"  s a v i n g s .  

Time: 1-3 y e a r s  
S i z e :  100-200K 
Cost :  100-250K/year 

5) Manpower i n c r e a s e s  e s p e c i a l l y  a t  t h e  management l e v e l .  T h i s  

would i n c l u d e  t h e  a d d i t i o n  o f  h igh ly  t r a i n e d  o f f i c e r s  ( e . g ,  i n  

b e h a v i o r a l  s c i e n c e ,  e l e c t r o n i c s ,  management s c i e n c e ,  e d u c a t i o n ,  e t c . )  



f o r  bo th  i n c r e a s e d  enforcement  and o t h e r  i n n o v a t i v e  a p p l i c a t i o n s .  

Again,  u s i n g  o u r  a d d i t i v e  scheme, 4  would i n c l u d e  t h e  f e a t u r e s  

of  3 ,  2,  and 1, Th i s  would b e  someth ing  l i k e  t h e  F l i n t ,  Michigan,  

program ment ioned e a r l i e r .  

Time: 3-5 y e a r s  
S i z e :  100-250K 
Cost : 100-300K/year 

6)  Equipment a d d i t i o n s  coun te rmeasu res  would c o n s i s t  more o r  

l e s s  of  t h e  s t a n d a r d i z e d  equipment pu rchase  ( e , g ,  Vascar ,  

v i d e o t a p e ,  b r e a t h a l y z e r )  and t r a i n i n g  ( a s  i n  4 ) ,  Here a g a i n  

6 would i n c l u d e  t h e  f e a t u r e s  o f  1 th rough  5.  

Time: 3-5 y e a r s  
S i z e :  100-250K 
Cos t :  100-350K/year 

7)  A p r o c e d u r a l  countermeasure  i n  t h e  a d j u d i c a t i o n  p r o c e s s  would 

i n c l u d e  t h i n g s  l i k e  s t r e a m l i n i n g  of  PTS usage  o f  t h e  codes  and 

laws ,  s t a n d a r d i z a t i o n  o f  p r o c e d u r e s  r e l a t i n g  t o  t h e  codes  and 

laws ,  t r a i n i n g  w i t h  r e s p e c t  t o  usage  o f  b o t h  o l d  and new codes  

and laws and i n n o v a t i v e  a p p l i c a t i o n  of  p r e s e n t  code.  Again,  

t h i s  would i n c l u d e  1 th rough  6 .  

Time: 3-5 y e a r s  
S i z e :  100-250K 
Cost : 150-400K/year 

8)  L o g i s t i c a l  countermeasure  e f f o r t s  h e r e  would c o n s i s t  of  

p r o c e d u r a l  and communication s t r e a m l i n i n g  i n  t h e  h a n d l i n g  o f  

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

improvement of  p o l i c e / c o u r t  r e l a t i o n s h i p s ,  Th i s  would i n c l u d e  

1 th rough  7 ,  Such t h i n g s  a s  s p e c i a l  c o u r t  u n i t s ,  punishment 

mechanisms, b e h a v i o r a l  m o d i f i c a t i o n ,  e t c .  would b e  r e l e v a n t  

h e r e .  

Time: 3-5 y e a r s  
S i z e :  100-250K 
Cos t :  150-500K/year 



9) Communications countermeasures  would i n c l u d e  e s p e c i a l l y  

t h i n g s  l i k e  r e l a t i n g  PTS f u n c t i o n s  t o  t h e  community a t  l a r g e  

u s i n g  mass media t e c h n i q u e s ,  p u b l i c  r e l a t i o n s  e f f o r t s  t h rough  

e x i s t i n g  o r g a n i z a t i o n s ,  e t c .  I n n o v a t i v e  t e c h n i q u e s  h e r e  might  

b e  t h i n g s  l i k e  r e g u l a r  TV feedback of  bad i n t e r s e c t i o n s  o r  

t h i n g s  t h e  p o l i c e  a r e  do ing ,  r e g u l a r  newspaper columns, e t c ,  

Time: 3-5 y e a r s  
S i z e :  100-250K 
Cos t :  200-600K 

10)  Th i s  l a s t  countermeasure  would b e  what might be  c a l l e d  a  

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

b u t  adding  t h e  e f f o r t  on s o c i a l - i n d i v i d u a l  problems,  Things 

l i k e  a l c o h o l  programs, s o c i o p a t h i c  d r i v e r s  ( h a b i t u a l  s p e e d e r s ,  

e t c , ) ,  problem d r i v e r s ,  e t c .  would be  t a c k l e d  h e r e  a t  a  pe r son  

t o  pe r son  o r  pe r son  t o  s m a l l  group l e v e l .  An i d e a l  s i t e  h e r e  

might be  an ASAP c i t y  where SCOPE might t a k e  advantage  of  an 

ongoing a l c o h o l  a c t i v i t y .  I n n o v a t i v e  t e c h n i q u e s  such  a s  a  

s o c i a l  problem d r i v e r  u n i t  might b e  u s a b l e  he re .  Again,  t h i s  

mass ive  program would i n c l u d e  e f f o r t s  1 th rough  9,  

Time: 4-7 y e a r s  
S i z e :  100-250K 
Cost : 400K-2.OM/year 

We have now t h e n  more f u l l y  e x p l i c a t e d  o u r  spec t rum of  

countermeasures ,  A few comments shou ld  shed  some more c l a r i t y  

on t h e  program h e r e .  We a g a i n  n o t e  t h e  p a u c i t y  of  a  mass o f  

s i n g u l a r l y  i n n o v a t i v e  s e t  of  countermeasures ,  To r e p e a t ,  i t  

is t h e  ph i losophy of  t h i s  paper  t o  f i r s t  a s c e r t a i n  t h e  e f f e c -  

t i v e n e s s  of  t r a d i t i o n a l  countermeasures  u s i n g  a  more ex tended  

s e t  of  measurements and t h e n  t o  a s s e s s  t h e  u s e f u l n e s s  o f  some 

s o - c a l l e d  i n n o v a t i v e  countermeasures  w i t h  t h e  b a s e l i n e s  

e s t a b l i s h e d  by t h e  f i r s t  e f f o r t ,  Another p o i n t  i n  t h i s  program 

shou ld  be t o  t a k e  advantage  o f  e x i s t i n g  programs (e .g ,  ASAP) 

f o r  economy purposes  s o  long  a s  t h e y  do not  endanger  - t h e  



e f f e c t i v e n e s s  o f  t h e  e x p e r i m e n t a l  a s p e c t s  o f  t h e  programs. 

F u r t h e r ,  l a r g e  programs may appea r  l e s s  o b t r u s i v e  t o  t h e  

c o n t r a c t o r s  i f  t h i s  t e c h n i q u e  is used ,  Also ,  c o s t  o f  

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

t o o l e d  up and had e x p e r i e n c e  i n  t h i s  a r e a .  Another  a s p e c t  

t h a t  would be  wi se  t o  c o n s i d e r  h e r e  would b e  t h e  u s e  o f  l o c a l  

e v a l u a t i o n  a g e n c i e s  whenever and wherever  p o s s i b l e .  T h i s  

agency s h o u l d  a c t  i n  c o n j u n c t i o n  w i t h  a  g l o b a l  agency whose 

t a s k  i t  would b e  t o  c o o r d i n a t e  u n i f o r m i t y  and comple t enes s  

among a l l  of t h e  SCOPE programs,  S i n c e  t h e  measurement e f f o r t  

would i n c r e a s e  w i t h  program s i z e ,  t h e  g l o b a l  e v a l u a t i o n  agency 

would have most  c o n s u l t i n g  and c o n t a c t  w i t h  t h e  l a r g e s t  programs. 

Such an agency would a l s o  s e r v e  t o  i n d e p e n d e n t l y  i n s u r e  t h e  e f f e c -  

t i v e n e s s  of  t h e  measurement e f f o r t  i n  a l l  o f  t h e  programs, t h e  

c r i t i c a l  and n e c e s s a r y  f e a t u r e  o f  t h i s  p roposed  e x p e r i m e n t a l  

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

communication f a c i l i t i e s  b o t h  w i t h i n  t h e  c o n t r a c t i n g  o r g a n i z a t i o n ' s  

f a c i l i t i e s  and between t h e  c o n t r a c t o r  and  e v a l u a t o r s ,  an 

exper iment  o f  t h i s  s i z e  w i l l  be  i m p o s s i b l e .  The r e a d e r  is 

urged  t o  c o n s i d e r  t h e  i d e a s  o f f e r e d  i n  s e c t i o n  3 of  t h i s  

r e p o r t  under  l l I n f o r m a t i o n  Flow Programt1 f o r  t h e  d e t a i l s  

o f  t h i s  n e c e s s i t y ,  

I n  a d d i t i o n  t o  t h e  i n c r e m e n t a l  modular p r o p o s a l  f o r  t e n  

expe r imen t s  a s  j u s t  d e s c r i b e d ,  a n o t h e r  s e t  o f  a t  l e a s t  8 o r  

p o s s i b l y  10 expe r imen t s  s h o u l d  be conduc ted ,  Al though t h i s  

is ment ioned s e p a r a t e l y  (mos t ly  f o r  f i s c a l  r e a s o n s ) ,  it 

s h o u l d  b e  conducted  s i m u l t a n e o u s l y  f o r  e x p e r i m e n t a l  p u r p o s e s ,  

The exper iment  would b e  t o  conduct  each  one o f  t h e  e f f o r t s  

added a t  e a c h  of  t h e  p h a s e s  o f  t h e  10 expe r imen t s  b u t  i n  

i s o l a t i o n ,  For example,  i n  a d d i t i o n  t o  t h e  10 i n c r e m e n t a l  

expe r imen t s ,  conduct  a  manpower i n c r e a s e  - o n l y ,  an  equipment 

a d d i t i o n  o n l y  e t c .  f o r  each  o f  t h e  10 e f f o r t s .  T h i s  would 
-9 



be f a i r l y  ea sy  t o  do ( s i n c e  i t  is what has  u s u a l l y  been done 

under "402" inonies)and can  be  done f o r  about  30% of  t h e  t o t a l  

c o s t  of  t h e  10 a d d i t i v e  exper iments ,  For such  minimal c o s t s ,  

t h e  expe r imen ta l  advantages  a r e  g r e a t .  P r i m a r i l y ,  i t  w i l l  

t h e n  be p o s s i b l e  t o  de te rmine  whether any change i n  e f f e c t i v e n e s s  

o r  b e n e f i t  from t h e  a d d i t i o n  of  one quantum of  e f f o r t  was due 

t o  s imply  t h e  a d d i t i v e  e f f e c t s  of t h e  program and/or  t o  t h e  

i n t e r a c t i o n  between t h e  program and t h e  o t h e r s  a l r e a d y  e x i s t i n g .  

The u s e f u l n e s s  from a  c o s t / b e n e f i t  p o i n t  of  view is enormous 

s i n c e  it is  most p robab le  t h a t  i t  is a  c o n j o i n t  o r  i n t e r a c t i v e  

e f f e c t  when e x i s t i n g  PTS programs a r e  i n c r e a s e d  o r  t o o l e d  up 

i n  some way, 

The i n t e r i m  phase  I r e p o r t  c a r e f u l l y  e x p l i c a t e s  t h r e e  models: 

p o l i c e  t r a f f i c  s e r v i c e s ,  c o u r t s  and codes  and laws ,  and a l c o h o l .  

These d e t a i l e d  a r e a  r e p o r t s  can  and shou ld  b e  used a s  g u i d e l i n e s  

i n  ou r  sugges t ed  ex tended  measurement p r o c e s s  f o r  t h e  d r i v e r  

r e g u l a t i o n  a r e a .  Also ,  u s i n g  t h e  g e n e r a l i s t  t r a d i t i o n  of  

t h i s  p r o j e c t ,  t h e  a r e a  of  d r i v e r  r e g u l a t i o n  shou ld  r e a l l y  r e a d  

"people1'  r e g u l a t i o n  s i n c e  we a r e  a l s o  concerned w i t h  non-dr iving 

behav io r s  a s  t h e y  a f f e c t  t h e  d r i v i n g  p r o c e s s .  One e x t e n s i v e  

programmatic e f f o r t  d i r e c t e d  towards b e h a v i o r a l  and d e c i s i o n  

making fo rma t ion  and change is sugges t ed  i n  t h e  people  p repa ra -  

t i o n  phase  of  t h i s  r e p o r t ,  I n  one s e n s e ,  t h e  main d i s t i n c t i o n  

between t h e  two models is t h a t  peop le  p r e p a r a t i o n  is  o r i e n t e d  toward 

a  p o p u l a t i o n  which is e i t h e r  no t  y e t  engaged i n  d r i v i n g  behav io r s  

o r  has  been t e m p o r a r i l y  removed from t h e  r o a d ,  wh i l e  peop le  

r e g u l a t i o n  has  t o  d e a l  w i t h  on-road behav io r s  a s  a  f o c a l  t a s k .  

Because t h i s  d i s t i n c t i o n  is mere ly  u s e f u l  i n  a  formal  s e n s e ,  

t h e s e  two e f f o r t s  w i l l  have many t a s k s  and methods i n  common 

and a s  such  shou ld  c a p i t a l i z e  on each  o t h e r  t o  t h e  advantage  

of SCOPE. The r e a d e r  i s  r e f e r r e d  t o  t h e  people  p r e p a r a t i o n  



d e s c r i p t i o n  i n  t h i s  r e p o r t  ( s e c t i o n  4 )  f o r  a more complete  

d i s c u s s i o n  o f  t h e s e  s i m i l a r  methods and approaches  t o  t h e  

problem. 

To summarize, s e v e r a l  g u i d e l i n e s  a r e  s u g g e s t e d  f o r  

maximizing SCOPE i n  t h e  a r e a  of  peop le  r e g u l a t i o n :  
1. D i s t i n g u i s h  between o b j e c t i v e  and s u b j e c t i v e  c r i t e r i a  

and e s t a b l i s h  r e l a t i o n s h i p s  between t h e  two f o r  a l l  
measures  ( e  .g .  v i s i b i l i t y  ( s u b j e c t i v e )  v s .  enforcement  
( o b j e c t i v e ) ) .  
Extend and broaden  measurement i n t o  more domains of  
d r i v e r  r e g u l a t i o n  us ing  (e .g .1  t h e  g e n e r a l  t r a f f i c  
sys tem model. Measuring t h i n g s  o t h e r  t h a n  a c c i d e n t  
s t a t i s t i c s  s u c h  a s  d r i v e r  e r r o r s ,  c r i t i c a l  e v e n t s ,  
headway, t r a f f i c  f low d i s t r i b u t i o n  s t a t i s t i c s ,  p o l i c e  
e f f i c a c y  and e f f i c i e n c y  measures ,  hardware and man- 
power u t i l i z a t i o n ,  e t c .  would be  advantageous  

3 .  Moving from macroscopic  t o  more mic roscop ic  measures  
o f  human preformance u s i n g  b a y e s i a n  A n a l y s i s ,  b e h a v i o r a l  
decPs ion  t h e o r y ,  s i g n a l  d e t e c t i o n  t h e o r y  and modern 
l e a r n i n g  t h e o r y  is s u g g e s t e d .  

4 ,  Using advanced t e c h n i q u e s  o f  s c a l i n g  s u c h  a s  non-metr ic ,  
m u l t i d i m e n s i o n a l ,  and o t h e r  r e c e n t  developments  of  math- 
e m a t i c a l  psychology i n  o r d e r  t o  deve lop  s t a n d a r d i z e d  
t e c h n i q u e s  o f  measurement a t  t h e  d r i v e r  l e v e l .  

5. U t i l i z a t i o n  of  advanced s t a t i s t i c a l  t e c h n i q u e s  s u c h  a s  
m u l t i v a r i a t e  a n a l y s i s  of  v a r i a n c e ,  d i s c r i m i n a n t  f u n c t i o n  
a n a l y s i s ,  p a t h  and c l u s t e r  a n a l y s i s ,  m u l t i v a r i a t e  non- 
p a r a m e t r i c  a n a l y s i s  and o t h e r  r e c e n t  compu ta t iona l  t o o l s  
is s u g g e s t e d  f o r  a n a l y z i n g  t h e  a forement ioned  spec t rum 
of measures .  

6 ,  A p p l i c a t i o n  of  more s o p h i s t i c a t e d  t e c h n i q u e s  of  su rvey  
r e s e a r c h  methodology s u c h  a s  c l u s t e r  sampl ing ,  stra ' t l ' f ied 
random sampl ing ,  r e p r e s e n t a t i v e  sampl ing  and a s s o c i a t e d  
t e c h n o l o g i c a l  advances  s u c h  a s  o p t i c a l  c h a r a c t e r  recog-  
n i t i o n  of  q u e s t i o n n a i r e s  and t e l e p h o n e  s u r v e y s  s h o u l d  
b e  u t i l i z e d  i n  o r d e r  t o  minimize t h e  c o s t  o f  t h e  above- 
ment ioned program of  expanded measurement o f  b e h a v i o r ,  

7 ,  A twofo ld  approach  t o  change and measurement shou ld  be  
used ,  where f o r  each  l a r g e  s c a l e  a t t e m p t  a t  change 
and co r r e spond ing  su rvey  o f  r e s u l t s ,  t h e r e  s h o u l d  b e  
an  ana logous  i n t e n s i v e  f u l l y  e x p e r i m e n t a l  o p e r a t i o n  
on a  s m a l l  g roup ,  T h i s  t y p e  o f  p a r a l l e l  o p e r a t i o n s  



approach  t o  countermeasures  can  a s c e r t a i n  w i t h  a  f u l l e r  
a e g r e e  of  c e r t a i n t y  whether  t h e  countermeasure  succeeded 
o r  f a i l e d  because  of  t h e  b a s i c  concep t ,  o r  because  of 
t h e  l e v e l  of i n t e n s i t y  and/or  o p e r a t i o n a l  problems.  

8. There s h o u l d  b e  a  complete  implementa t ion  of t e c h n i q u e s  
of quas i - expe r imen ta l  d e s i g n  ( c , f .  Re f ,  5-7) i n  r e s o l v i n g  
t h e  r e l a t i v e  f a i l u r e  of t r a d i t i o n a l  more r i g i d  s t a t i s t i c a l /  
expe r imen ta l  approaches  t o  answer any broad  s c a l e  high- 
way s a f e t y  problems,  

9. The use  of  r e p e a t e d  measure  expe r imen ta l  d e s i g n  t o  
c a p i t a l i z e  on d a t a  and e s t a b l i s h  more r e l i a b i l i t y  f o r  
f i n d i n g s  shou ld  b e  advanced g iven  t h e  d i f f i c u l t y  t o  
c o n s t r u c t  f u l l y  c o n t r o l l e d  e x p e r i m e n t a l  d e s i g n s .  

10.  A u n i f i e d  s i n g l e  d imens iona l  programmatic approach  t o  
t h e  e n t i r e  s e t  o f  expe r imen t s  shou ld  b e  t a k e n  i n  o r d e r  
t o  b e  a b l e  t o  compare r e s u l t s  a c r o s s  exper iments  and 
e s t a b l i s h  c o s t / b e n e f i t  c u r v e s .  For example, t h e  
i n c r e m e n t a l  a d d i t i v e  approach d i s c u s s e d  i n  p a r a l l e l  
w i t h  t h e  i s o l a t e d  comparison u n i t  method cou ld  a c h i e v e  
t h i s  end,  

11. Non-obtrusive programs u s i n g  non-obt rus ive  methods of 
measurement, b o t h  w i t h  r e s p e c t  t o  t h e  a g e n c i e s  (e.g.  
p o l i c e  depa r tmen t s )  and t h e  peop le  ( d r i v e r s )  i nvo lved  
shou ld  be u t i l i z e d  i n  o r d e r  t o  maximize t h e  e f f e c t i v e n e s s  
o f  t h e  r e s p e c t i v e  coun te rmeasu res ,  

12.  I n n o v a t i v e  scheme of  b i d d i n g ,  RFPts ,  d e s i g n  c o m p e t i t i o n ,  
c o n t r a c t o r  gu ide l ' ines ,  and fund a l l o c a t i o n  s h o u l d  be  
used i n  o r d e r  t o  more f u l l y  u t i l i z e  t h e  r e s o u r c e s  of  
t h e  p r o s p e c t i v e  c o n t r a c t o r s .  Such d e v i c e s  a s  p r o p o s a l  
fund ing  and l i m i t i n g  funds  by a r e a  w i t h i n  each  program 
s o  t h a t  a  c o n t r a c t o r  can  spend on ly  up t o  x  d o l l a r s  on 
e f f o r t  B, y d o l l a r s  on e f f o r t  C,  e t c ,  o f  h i s  t o t a l  
program c o u l d ,  i f  employed c o r r e c t l y ,  maximize u t i l i z a t i o n  
of funds  w i t h i n  e f f o r t s  and h e l p  t o  e s t a b l i s h  c o s t /  
b e n e f i t  g u i d e l i n e s  more e a s i l y .  T h i s  method i n  c o n j u n c t i o n  
w i t h  a  dynamic a l l o c a t i o n  scheme where a  c o n t r a c t o r  
need n o t  spend t h e  maximum a l l o c a t i o n  t o  e f f o r t  B b u t  - 
may spend some o f  t h a t  money on e f f o r t  C, s o  l ong  a s  
he does  n o t  spend below some minimum s p e c i f i e d  f o r  
e f f o r t  B, would f u r t h e r  maximize t h e  c o n t r a c t o r ' s  
c a p a b i l i t i e s ,  F i n a l l y ,  r a p i d  feedback  by e v a l u a t i o n  
a g e n c i e s  t o  t h e  c o n t r a c t o r s  of  c o s t / b e n e f i t  pa rame te r s  
cou ld  f u r t h e r  maximize change. 

13,  Along t h e  l i n e s  of  t h e  above s u g g e s t i o n ,  n o n - t r a d i t i o n a l  
approaches  t o  e x p e r i m e n t a t i o n  and a n a l y s i s  such  a s  
s e q u e n t i a l  expe r imen t s  u s i n g  B a y e s i a n  a n a l y s i s  cou ld  
answer t h e  h y p o t h e s i s  w i t h o u t  employing t h e  t r a d i t i o n a l  



i s o l a t i o n  of  r e s u l t s  from t h e  expe r imen te r s  d u r i n g  t h e  
exper iment .  

14.  ~ r b v i d i n ~  p r o s p e c t i v e  and a c t u a l  c o n t r a c t o r s  w i t h  a  
"grab-bagu- of  d e t a i l e d  countermeasures  a p p l i c a b l e  w i t h i n  
t h e i r  s p e c i f i c  c o n t r a c t  cou ld  a l s o  f o s t e r  i n n o v a t i o n s  
and maximiza t ion  of  l o c a l  c a p a b i l i t i e s .  

15. The  concept  o f  hav ing  l o c a l  e v a l u a t i o n  a g e n c i e s  where 
p o s s i b l e ,  i n c l u d i n g  i n t e r n a l  a g e n t s  s u c h  a s  pol iceman 
t r a i n e d  i n  experimentalfstatistical methods under  t h e  
c o o r d i n a t i o n  and o b s e r v a t i o n  by a  g l o b a l  e v a l u a t i o n  
agency (who w i l l  c o o r d i n a t e  most o f  t h e  SCOPE e v a l u a t i o n  
m s )  can  h e l p  i n s u r e  minimal o b t r u s i v e n e s s  b u t  
maximum- e f f e c t  i k n e s s  i n  meet ing  c o n t r a c t u a l  o b l i g a t i o n s .  

16 ,  A g r e a t  d e a l  o f  e f f o r t  shou ld  go i n t o  comple te  
e x p l i c a t i o n  and d e f i n i t i o a  of t h e  myriad of  c o n t r a c t u a l  
and in fo rma l  r e l a t i o n s h i p s  ( s ee  f i g .  5-2) between a l l  
peop le  and a g e n c i e s  i nvo lved ,  wherever  p o s s i b l e .  Th i s  
can  r ange  from p e r s o n a l  i n t r o d u c t i o n s  o f  members o f  
s t a f f s  having working r e l a t i o n s h i p s  t o  b road  s c a l e  
PR e f f o r t s .  Much e f f o r t  shou ld  go i n t o  l e g i t i m i z i n g  
SCOPE i n  t h e  eyes  of p o l i c e  a g e n c i e s ,  l i k e  e , g ,  IACP. 
One s p e c i a l  ment ion  is made o f  t h e  PR e f f o r t  i n  t h a t  
t h e  impor tance  of o s t e n s i b l e  s u c c e s s  is u s u a l l y  c r u c i a l  
f o r  b o t h  p o l i t i c o / s o c i a l  r e a s o n s  a s  w e l l  a s  expe r imen ta l  
r e a s o n s  and t h e r e f o r e  c a r e f u l  u t i l i z a t i o n  of  s e l f -  
f u l f i l l i n g  p r o p h e c i e s ,  p r o s e l y t i z i n g ,  i n fo rming  t h e  
p u b l i c  of  t h e  s c i e n t i f i c  va lue  of  t h e  exper iment ,  e t c .  
can  h e l p  t o  ' a v o i d  n e g a t i v e  s o c i o / p o l i t i c o  consequences  
due t o  n o n - s i g n i f i c a n t  o r  non-obvious b u t  n e v e r t h e l e s s  
v a l u a b l e  r e s u l t s .  Caut ion  shou ld  be t a k e n  no t  t o  e n t e r  
i n t o  "guaran teedf1  non-product ive p o l i t i c a l  o r  s o c i a l  
envi ronments  f o r  expe r imen t s  s i n c e  t h e  s c i e n c e  o f  highway 
s a f e t y  is s t i l l  n o t  s t r o n g  enough t o  hand le  t h e s e  a d d i t i o n a l  
burdens .  I n  any c a s e  i t  would b e  good indeed  t o  have 
more programs l i k e  t h e  F l i n t ,  Michigan program. 

17.  P r i o r i t i e s  s h o u l d  be  p l a c e d  on f i r s t  examining t r a d i t i o n a l  
countermeasures  from a  c o s t / b e n e f i t  p o i n t  o f  view b e f o r e  
v e n t u r i n g  t o o  f a r  i n t o  an a p p a r e n t  e n d l e s s  s t r e a m  of 
lf i nnova t ive"  coun te rmeasu res ,  

18, The d r i v e r  shou ld  b e  examined a s  an i n f o r m a t i o n  p r o c e s s o r /  
d e c i s i o n  maker having  c e r t a i n  t h r e s h o l d  and l i m i t s  and any 
s e t  o f  countermeasures  shou ld  be  examined from ( e . g , )  
a  c o s t / b e n e f i t  view w i t h  r e s p e c t  t o  t h e  d r i v e r ' s  t a s k ,  
Tha t  i s ,  we must a s k  such  t h i n g s  a s ,  I f a r e  we ove r look ing  
t h e  d r i v e r ' s  a b i l i t i e s  w i t h  a l l  of  t h e s e  programs and 
b e h a v i o r a l  mod i f i ca t ions?"  We must u t i l i z e  t h e  c a p a b i l -  
i t i e s  of  t h e  d r i v e r  b u t  b e  c a r e f u l  n o t  t o  o v e r l o a d  them. 



1 9 ,  For f i s c a l  r e a s o n s  a t  l e a s t  i f  i t  is n o t  e x p e r i m e n t a l l y  
i n t r u s i v e ,  ongoing  s a f e t y  programs s h o u l d  b e  u t i l i z e d  
and SCOPE programs s h o u l d  be o v e r l a i d  on t h e s e  programs 
whenever p o s s i b l e ,  

20. B a s i c  l o g i c a l  n e c e s s i t i e s  s h o u l d  b e  examined r e g a r d i n g  
e a c h  SCOPE e f f o r t :  

a )  c a u s a t i o n  v s ,  c o r r e l a t i o n  - do we have n e c e s s a r y  
and s u f f i c i e n t  c o n d i t i o n s  f o r  X t o  c a u s e  Y? - 

b )  i n t e r n a l  c o n s i s t e n c y  - do we have s t a b l e  measur ing  
d e v i c e s  and how s t a b l e  a r e  t h e y ?  

c )  r e l i a b i l i t y  and v a l i d i t y  - how r e p e a t a b l e  and how 
h r e a l f 7  a r e  o u r  e x p e r i m e n t a l  e f f e c t s ?  

21. Examinat ions  o f  t h e  d e c i s i o n  making of d r i v e r s  s h o u l d  
be  made i n  l i g h t  o f  r e c e n t  e v i d e n c e  showing t h e  r e l a t i v e  
e f f i c a c y  of  p o s i t i v e  rewards  o v e r  n e g a t i v e ,  Can we 
s t r u c t u r e  p o s i t i v e  reward sys t ems  i n s t e a d  of  t r a d i t i o n a l  
c o s t  sys t ems  and how would t h i s  a f f e c t  performance? 
How w e l l  does  d e t e r r e n c e  and l e g a l  s a n c t i o n  w i t h  r e s p e c t  
t o  changing  d r i v e r  b e h a v i o r ?  

22,  More d e t a i l e d  examina t ions  o f  s o c i a l l y  caused  d r i v i n g  
e r r o r s  from t h e  p o i n t  o f  view of r i s k  t a k i n g ,  s o c i o -  
p a t h i c  b e h a v i o r  and s p e c i a l  s o c i a l  problems s u c h  a s  
a l c o h o l i s m ,  p o v e r t y ,  e t c .  s h o u l d  b e  c a r r i e d  o u t  w i t h  
i n t e n s i v e  s u r v e y  o r  i n t e r v i e w  methods,  Dr iv ing  must 
b e  recognized a s  s o c i a l  behav io r !  



6 .0  Vehicle Regulation 

Vehicle Regulation comprises the s e t  of t r a f f i c  system ac t ions  

tha t  a re  d i rec ted  s p e c i f i c a l l y  toward the vehicle i n  order t o  pro- 

duce an improved safe ty  measure a t  the information system output. 

Although t h i s  should properly consider design defec ts  and new manu- 

f ac tu re r  produced safe ty  modifications,  our p r inc ipa l  concern l i e s  

w i t h  the s ix teen  standard a reas  and consequently w i t h  the inspect ion,  

and i n  general ,  the regulat ion of vehicles  tha t  a re  current ly  i n  

ac t ive  use by the motoring publ ic .  

T h u s  our p r inc ipa l  concern i n  vehicle regulat ion is the re- 

duction of defect ive vehicle components i n  the population tha t  

contr ibute  t o  the accident generation process. The hypothesis is 

t h a t  degraded component condition reduces vehicle performance which 

i n  t u r n  enhances the probabi l i ty  that the vehicle w i l l  be involved 

i n  a  crash.  There e x i s t s  a  l imited amount of s c i e n t i f i c  evidence 

which supports t h i s  hypothesis,  b u t  s tud ies  t o  date have suffered 

from a  number of methodological and s t a t i s t i c a l  problems which 

r e s u l t s  i n  conclusions t h a t  a re  not f u l l y  subs tant ia ted .  I t  is q u i t e  

reasonable t o  assume t h a t  vehicles  w i t h  bald t i r e s  or  broken brake 

l i n e s  w i l l  be over-involved i n  accidents ,  b u t  a s  yet no information 

e x i s t s  on the degree of over-involvement. No one has predicted 

w i t h  precis ion what the e f f e c t  on the accident r a t e  w i l l  be of 

reducing the frequency of bald t i r e s  i n  a  p a r t i c u l a r  ju r i sd ic t ion  

from 14% of the vehicles  t o  5% or  the  e f f e c t  of reducing the frequency 

of broken brake l i n e s  from .1% t o  .001%. 

Several standards apply t o  vehicle regulat ion.  The pr inc ipa l  

d i r ec t ive  comes from Standard Area One, Periodic  Motor Vehicle 

Inspection, which requi res  tha t  a t  a  m i n i m u m  every s t a t e  conduct an 

annual inspection of a l l  vehicles  i n  i t s  ju r i sd ic t ion .  Standards 

Area Three, Motor Cycle Safe ty ,  a l s o  involves vehicle regulat ion by 

prescr ibing c e r t a i n  s p e c i f i c  f ea tu res  of inspection f o r  motor cyc les ,  



The proposed youth t ransportat ion safe ty  standard would d e t a i l  

vehicle regulation a c t i v i t i e s  pertaining spec i f i ca l ly  t o  school 

buses. School bus inspection current ly is subsumed under Standard 

Area One. 

In addi t ion t o  the inspection-related standards,  the vehicle- 

in-use program of NHSB influences strongly the vehicle regulation 

area .  I t  can be expected tha t  fur ther  standards (or modifications 

of ex is t ing  ones) w i l l  be promulgated by the Highway Safety Bureau 

covering a  wide scope of a c t i v i t i e s  including m i n i m u m  performance 

standards fo r  the vehicle-in-use population, c e r t i f i c a t i o n  and 

performance standards f o r  automobile maintenance personnel, and a  

system of owner records and information sources t o  a s s i s t  the owner * 
i n  proper maintenance prac t ices .  Elements of the l ega l  system a l s o  

enter  the vehicle regulation area through the enforcement of defec- 

t i v e  equipment regulat ions by the pol ice and courts .  

No de ta i led  review of current inspection programs is presented. 

A t  l a t e s t  count, some 33 s t a t e s  have motor vehicle inspection pro- 

grams f o r  a l l  vehicles ,  and another seven operate random vehicle 

checks. The balance of s t a t e s  have e i t h e r  no inspection program 

or inspections f o r  a  l imited c la s s  of vehicles only. The inspec- 

t ion  programs d i f f e r  among s t a t e s  i n  the number of components 

checked, the frequency of inspection, and the method of organizing 

inspect ions.  The recently re  leased report  of Northern Research 

and Engineering Corporation contains an extensive discussion of 

the d i f f e r i n g  s t a t e  programs, and t h i s  e f f o r t  w i l l  not be duplicated.  

(Ref. 6 -4 ) .  

Examination of the "402" pro jec ts  discussed i n  chapter nine 

of t h i s  report  indicates  some 56 pro jec ts  i n  the motor vehicle 

inspection area .  Most of these pro jec ts  a re  of a  r e l a t ive ly  small 

* 
Vehicle standards represent a  separate NHSB a c t i v i t y  d i s t i n c t  
from the Sta te  Program Standards. 



s i z e  and have centered on planning and implementation problems 

f o r  s p e c i f i c  s t a t e s ,  t r a in ing  of inspection personnel and super- 

v i so r s ,  and budget support f o r  continuing PMVI programs. Three 

evaluation programs have been funded, two i n  North Carolina and 

one i n  New Jersey,  The e a r l i e r  North Carolina s t u d y  (Ref. 6-5) 

contained a  descr ip t ion  of inspection s t a t i s t i c s  gathered from 

inspection repor ts  and re l a t ed  f a i l u r e  r a t e s  f o r  s p e c i f i c  compon- 

e n t s  t o  such items a s  vehicle mileage and age. The second North 

Carolina s t u d y  (Ref. 6-6) attempted t o  r e l a t e  incidence of acci-  

dents t o  recency of inspection as  inspection was introduced i n  

the s t a t e  b u t  f a i l e d  t o  demonstrate any s i g n i f i c a n t  r e l a t i o n .  No 

information has been received on the New Jersey evaluat ion.  

Tennessee, the only s t a t e  w i t h  an w o v e d  experimental pro- 

gram, has invested a large amount of funds i n  t h e i r  p ro jec t s .  The 

program is  continuing a t  present and no repor ts  have yet been for -  

mally published. The current programs i n  the  s t a t e  include a  semi- 

annual municipal inspection i n  Memphis, an annual municipal i n -  

spection i n  Chattanooga, and a  recent ly abandoned municipal program 

i n  Knoxville. The evaluation program includes an examination of 

the inspection procedures used i n  the various c i t y  lanes,  a  survey 

of vehicle owners' a t t i t u d e s  toward inspect ion,  a  survey of garage 

owner's ideas  concerning a  s t a t e  appointed inspection system, and 

a  review of accident i n v e s t i g a t o r ' s  experience w i t h  and bel ief  

about defect ive vehicles  i n  accidents .  (Ref. 6-7). Tennessee may 

o f f e r  a  prototype f o r  the experimental program t o  be out l ined below 

since i t  contains a  var ie ty  of inspection systems, p a s t ,  present ,  

and p o t e n t i a l ,  i n  r e l a t i v e l y  homogeneous b u t  geographically i so la ted  

c i t i e s .  Furthermore, a  data  base on inspection experience and a  

preliminary evaluation of the inspection program already e x i s t .  

In es tabl i sh ing  vehicle regulat ion two major parameters are 

of concern t o  the decision maker: The f i r s t  parameter is the 



minimum acceptable l eve l  of component performance. W h i l e  a  l imited 

number of vehicle components such a s  l i g h t s  and ce r t a in  mechanical 

l inkages,  f a i l  i n  a  binary fashion (burning or  o u t ,  s o l i d  or  

cracked),  many items display a  continuous degradation w i t h  age and 

mileage from t h e i r  o r ig ina l  performance l eve l s .  Inherent i n  any 

vehicle regulat ion scheme is a  plan t o  e s t a b l i s h  tolerance limits 

f o r  the p a r t i c u l a r  components. In such a program, components 

which f a l l  below these l i m i t s  would f a i l  inspection and replace- 

ment is required.  The cost  and ef fec t iveness  of a  vehicle regu- 

l a t i o n  program is q u i t e  sens i t ive  t o  these tolerance l e v e l s .  

Establishment of low leve l s  w i l l  lead t o  a  qu i t e  economical program 

which may be easy t o  administer s ince only extreme cases need be 

sought; but such a  program may not be e f f e c t i v e  i n  preventing acci-  

dents .  For example a  t i r e  standard might require  tha t  t i r e s  s h a l l  

not be showing cord on the t read surface or  conversely require  6/32 

of useable t read  (a  f igure  t r i p l e  the current s tandard) .  The 

second parameter is the to le rab le  number of vehicles  displaying 

out-of-specification components. In a  given, f ixed  population, of 

course, the number of subkstandard vehicles  w i l l  be a  function of 

the acceptable l e v e l  of component performance. Clear ly,  i f  the 

performance l e v e l s  a re  increased suddenly, the number of out-of- 

spec i f i ca t ion  vehicles  w i l l  increase.  The to le rab le  number of such 

vehicles  therefore determines the sever i ty  of the inspection pro- 

gram necessary. 

Due t o  the p o s s i b i l i t y  of choosing enforcement (or  acceptance) 

l eve l s  a number of possible  regulatory approaches a re  possible  

w i t h  each yielding a  d i s t r i b u t i o n  of vehicle defec ts .  Figure 6-1, 

i l l u s t r a t e s  the concept nicely.  The ordinate  represents  the pro- 

portion of the vehicle population exceeding a  p a r t i c u l a r  performance 

l eve l  while the abcissa represents  l eve l  of performance. The 

curves, r17 r 2 , . . . , r  , represent po ten t i a l  regulatory p o l i c i e s .  n 
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F i g u r e  6-1 

I n t e r a c t i o n  between l e v e l s  of per formance  s p e c i f i e d ,  r e g u l a t o r y  

p o l i c i e s  fo l lowed  and p e r c e n t  of v e h i c l e  p o p u l a t i o n  meet ing  s p e c i f i e d  

per formance  s t a n d a r d .  



In e s t ab l i sh ing  vehicle-in-use regulat ion the decision-maker s e l -  

e c t s  a  performance l eve l  which he considers t o  be des i rable  and a l s o  

es t ab l i shes  a  regulatory policy t o  insure tha t  a c e r t a i n  proportion 

of the vehicles  meet t h a t  performance l eve l .  

Costs associated w i t h  the vehicle maintenance scheme may 

include higher i n i t i a l  investments i n  vehic les ,  more frequent and 

extensive repa i r s  of component systems, increased l e v e l s  of enfor- 

cement t o  insure compliance, and a  g rea te r  investment of owner's 

time i n  complying w i t h  regula t ions .  Such cos t s  i n  a l l  l ikel ihood 

w i l l  increase w i t h  both the l eve l  of performance and the l eve l  of 

compliance demnded. None of these cos ts  a re  easy t o  measure, and 

frequently some, p a r t i c u l a r l y  owner's time, a re  overlooked i n  

design ing vehicle regulat ion programs. 

Benefi ts  of a  vehicle regulat ion program a re  even more d i f f i c u l t  

t o  a s sess .  They may include improved vehicle l i fe - t ime,  reduced 

long-term maintenance problems, increased owner peace of mind, and 

reduction i n  accident frequency. T h i s  l a s t  benefi t  w i l l  be d i s -  

cussed i n  more d e t a i l  below. Even the  more mundane question of 

improved vehicle l i fe- t ime has some ser ious  problems i n  evaluating 

consumer time preferences.  A 5% increase i n  the p r i ce  of a  vehicle 

t o  y ie ld  a  10% improvement i n  e f f e c t i v e  l i f e t ime  say from ten  t o  

eleven years ,  may not be viewed a s  worthwhile t o  the consumer who 

often current ly  values events three years i n  the fu ture  a s  being 

worth only 59% of t h e i r  fu ture  value. (Discounting a t  18% annual 

i n t e r e s t  r a t e  compounded monthly). 

For more immediate purposes, the object  of a  vehicle regulat ion 

program m i g h t  be t o  reduce the frequency of vehicles  displaying 

defec ts .  The defec ts  would be defined on the bas i s  of competent 

engineering judgement a s  t o  what l eve l  of degradation represented 

a  l e v e l  a t  which operation would become unsafe.  



The ult imate goal of the vehicle regulat ion program would be 

the reduction i n  accident frequency associated w i t h  defec t ive  

vehicles  t o  the point a t  which addi t ional  gains  i n  accident reduction 

no longer outweigh the addi t ional  cos t s  of a t t a i n i n g  increased 

vehicle performance. T h i s  corresponds t o  a c r i t i c a l  point on the 

u t i l i ty - -app l i ca t ion  l eve l  curve discussed e a r l i e r .  

6 . 1  Sub-system Model 

In order t o  more c l ea r ly  define the r e l a t ionsh ips  between PMVI 

and accidents ,  we o f f e r  the conceptual vehicle regulat ion model 

shown i n  Figure 6-2. To develop a  capab i l i ty  f o r  predic t ive ly  

determining the e f f e c t  of inspection on accident ,  i n j u r y ,  or f a t a l i t y  

r a t e s  i t  i s  necessary t o  evaluate a  s e r i e s  of unknowns. We m u s t  

f i r s t  determine how, and t o  what ex ten t ,  vehicle inspection a f f e c t s  

the mechanical condition of the operating car  population; then, i f  

mechanical condition is  improved, we m u s t  determine how, and t o  what 

extent  t h i s  improvement ac tua l ly  a f f e c t s  vehicle  performance (man- 

machine i n t e r a c t i o n ) ;  and f i n a l l y ,  i f  performance is improved, we 

m u s t  determine how and t o  what ex ten t ,  t h a t  improvement a f f e c t s  

the sa fe ty  ef fec t iveness  measure. 

Our model considers three major elements a s  determinants of 

the defect frequency. These txtlements a re  owrler r e p a i r  p rac t i ces ,  

component l i fe - t imes  a s  measured e i t h e r  i n  terms of miles driven 

or chronological time, and some form of motor vehicle inspect ion.  

The frequency of defec ts  i n  t u r n  influences vehicle performance 

which a f f e c t s  the accident generation process a s  shown i n  Fig. 6-2. 

The frequency of defec ts  can be e a s i l y  summarized by the 

re la t ionship  shown i n  equation ( 6 - l ) ,  
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where T is  the owners mean time t o  repai r  a  de fec t ,  Tf is the mean 
r 

time t o  f a i l u r e ,  and I is the expected reduction i n  time t o  repai r  

due t o  inspection. Equation (6-1) represents  a  highly s implif ied 

version of the exact model (See Ref. 6-1). Vehicle regulation can 

a f f e c t  each one of the var iables  i n  t h i s  re la t ionship  i n  a  number 

of ways. 

There a re  several  inputs which determine the owner's repa i r  

p rac t i ce .  These include h i s  l eve l  of income, h i s  a t t i t u d e  toward 

vehicle performance w i t h  respect t o  safe  operation, h i s  l eve l  of 

information concerning vehicle defec ts ,  and h i s  concern w i t h  law 

enforcement a c t i v i t y  d i rec ted  toward vehicle defec ts .  The l a s t  two 

elements are  i n  some ways outputs of the dr iver  preparation and 

dr iver  regulat ion sub-models respect ively.  

Mean time between f a i l u r e s  is a l s o  subject t o  a  number of i n -  

pu ts .  These include vehicle age, environment, vehicle usage, and 

manufacturing q u a l i t y .  Manufacturing qua l i ty  is subject t o  d i rec t  

control  by vehicle regulat ion through the establishment of minimum 

performance standards and establishment of minimum mean f a i l u r e  

times . 
The f i n a l  input t o  the frequency of defec ts  is the inspection 

program operation. T h i s  inspection program has two major parameters. 

I t s  frequency of inspection and i t s  ef f ic iency i n  detect ing par- 

t i c u l a r  defec ts .  The ef fec t iveness  of inspection i n  detecting and 

repair ing defects  depends a l so  on the frequency of f a i l u r e  and the 

rapid i ty  of owner r epa i r .  Evidence e x i s t s ,  and modeling suggests 

( a s  reported i n  the reference above), tha t  inspection has l i t t l e  

e f f e c t  on those components which f a i l  ra re ly  and a re  f ixed rapidly 

and has strong e f f e c t  on those components which f a i l  rapidly and 

are  repaired slowly. 

A few other  in terac t ions  between owner p rac t i ce ,  f a i l u r e  r a t e ,  

and inspection have been hypothesized. F i r s t ,  t ha t  improved owner 



r e p a i r  p r a c t i c e  w i l l  improve component l i f e - t ime  through the  value 

of p reven ta t ive  maintenance. A converse of t h i s  is t h a t  improved 

veh ic le  r e l i a b i l i t y  might reduce owner's a t t e n t i v e n e s s  t o  vehic le  

condi t ion u n t i l  some d i sa s t rous  f a i l u r e  occurs .  A t h i r d  hypothesis  

i s  t h a t  some owner's may delay r e p a i r s  u n t i l  inspec t ion  time w i t h  

the  a t t i t u d e  t h a t  " I ' m  going t o  have t o  ge t  t h i s  f ixed  then,  s o  

why do i t  now." Conversely, having been reassured t h a t  t he  vehic le  

i s  i n  passable  condi t ion,  t he  owner may not be a s  a t t e n t i v e  t o  

de fec t s  a f t e r  inspec t ion  and thereby increase  h i s  time t o  de tec t  

and r epa i r  d e f e c t s .  L i t t l e  evidence t o  t e s t  these  hypotheses e x i s t s  

b u t  one recent  study of owner maintenance p r a c t i c e s  l e n t  some sup- 

po r t  t o  t he  l a t e r  two. A c e r t a i n  number of ind iv idua ls  repor ted 

(2  - 18% f o r  var ious  components), t h a t  they repa i red  de fec t s  f o r  

s t a t e  inspec t ion ,  b u t  not on t h e i r  own i n i t i a t i v e .  Individuals  

l i v i n g  i n  inspect ion j u r i s d i c t i o n s  a l s o  displayed somewhat more 

l imi ted  knowledge of the  c l a s s e s  and consequences of c e r t a i n  forms 

of degraded vehic le  performance . (Ref, 6-2). 

The l i n k s  of the model from vehic le  condi t ion t o  veh ic le  per- 

formance and from performance t o  accident  generat ion a r e  poorly 

defined a t  p r e sen t .  A l imi ted  number of s t u d i e s  have been -con- 

ducted on the  e f f e c t s  of var ious  component f a i l u r e s  on brake 

performance, s k i d  c o n t r o l ,  and t i r e  d u r a b i l i t y .  These s t u d i e s  

have e s t ab l i shed  c e r t a i n  to le rance  limits f o r  p a r t i c u l a r  component 

parameters,  b u t  knowledge is f a r  from complete i n  t h i s  a r ea .  

The connection between performance and accident  generat ion 

i s  even l e s s  wel l  known. Some s t u d i e s  have attempted t o  l i n k  the  

ex i s tence  o r  non-existence of inspec t ion  t o  d i f f e r ences  i n  acc i -  

dent f a t a l i t y  r a t e s ,  b u t  t h e i r  s t a t i s t i c a l  v a l i d i t y  has been ques- 

t ioned by a number of a u t h o r i t i e s .  Deta i led  accident  i nves t i ga t i ons  

have yie lded considerable  evidence t h a t  p a r t i c u l a r  de fec t s  lead 

t o  p a r t i c u l a r  acc iden ts ,  b u t  have not sys temat ica l ly  r e l a t e d  the  
r e s u l t s  t o  the  frequency of s i m i l a r  d e f e c t s  i n  non accident  involved 

veh i c l e s .  



6 . 2  Countermeasure  D e s c r i p t i o n  

S p e c i f i c a t i o n  of coun te rmeasu res  i n  t h e  v e h i c l e  r e g u l a t i o n  a r e a  

c e n t e r s  on one p r imary  problem: How t o  a c h i e v e  t h e  same r e s u l t s  a s  

can be e x p e c t e d  of a n n u a l  i n s p e c t i o n  of a l l  motor v e h i c l e s  by a l t e r -  

n a t i v e  means. T h i s  r equ i r emen t  c u r r e n t l y  a p p e a r s  t o  be a  f i x e d  

f e a t u r e  of t h e  highway s a f e t y  p l a n s  and  indeed  is mandated by t h e  

N a t i o n a l  Highway S a f e t y  Ac t .  Fu r the rmore ,  i n s p e c t i o n  i s  an  e s t a b -  

l i s h e d  program i n  a  number of s t a t e s ,  and c o n t i n u i n g  p r e s s u r e  is  

be ing  a p p l i e d  t o  s t a t e s  which do n o t  have an  i n s p e c t i o n  program t o  

adop t  one .  Any p o s s i b l e  r ange  of countermeasure  a c t i v i t i e s  i n  t h e  

v e h i c l e  r e g u l a t i o n  a r e a  may c o n s e q u e n t l y  be c o n s t r a i n e d  by t h e  

i n s p e c t  i o n  r e q u i r e m e n t .  

I f  v e h i c l e  r e g u l a t i o n  is c o n s t r a i n e d  t o  i n c l u d e  a n n u a l  i n spec -  

t i o n s ,  a  number of  a l t e r n a t i v e s  can  be e x p l o r e d .  F i r s t  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  a r r angemen t s  f o r  conduc t ing  

i n s p e c t i o n  c e n t e r i n g  on e i t h e r  s t a t e - r u n  f a c i l i t i e s  o r  on s t a t e -  

a p p o i n t e d  p r i v a t e  g a r a g e s .  C u r r e n t  e f f o r t s  by t h e  Bureau a r e  b e i n g  

made t o  de t e rmine  t h e  e f f e c t i v e n e s s  of t h e s e  a l t e r n a t e  forms of 

i n s p e c t i o n .  Wi th in  t h e  two forms f u r t h e r  e x p l o r a t i o n ,  by s t u d y  of 

e x i s t i n g  s y s t e m s ,  can  be made t o  de t e rmine  t h e  e f f e c t s  of v a r i o u s  

l e v e l s  of  i n s p e c t i o n  i n t e n s i t y ,  number of  components checked ,  

s p e c i f i c a t i o n s  u s e d ,  and  i n s p e c t i o n  f r e q u e n c y .  P lanned  f u t u r e  

imp lemen ta t ion  i n  t h i s  a r e a  i n c l u d e s  s p e c i f i c a t i o n  of  s t a n d a r d  

per formance  c r i t e r i a  and  i n s p e c t i o n  t e c h n i q u e s  f o r  v e h i c l e s  i n  u s e .  

These s t a n d a r d  p r o c e d u r e s  c o u l d  be compared w i t h  t h e  r e s u l t s  of 

i n s p e c t i o n s  under  c u r r e n t  c r i t e r i a  t o  de t e rmine  t h a t  t h e  s t a n d a r d  

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

p o p u l a t i o n .  Such measurement programs have been conducted  w i t h  

r e g a r d  t o  p a r t i c u l a r  a s p e c t s  of i n s p e c t i o n  and  c o n t i n u e d  measure- 

ment and e v a l u a t i o n  cou ld  form t h e  c o r e  of  a n a l y s i s  of  f u t u r e  

imp lemen ta t ions  i n  t h e  i n s p e c t i o n  a r e a .  I n  b r i e f ,  t h e  c u r r e n t  p ro -  



gram of the Bureau could be used a s  a  guide f o r  implementation and 

experimentation and w i t h  appropriate measurement techniques, the 

e f fec t iveness  of t h i s  program could be v e r i f i e d .  

A number of a l t e r n a t i v e  approaches do e x i s t  however, and a  

reasonable approach would be t o  consider these a l t e r n a t i v e s  along 

w i t h  the improved standards a s  cur rent ly  planned by the Bureau. 

Such programs might center on the improvement of owner r epa i r  , 

prac t i ces  through increased education and enhanced law enforcement 

of vehicle defect regula t ions .  Requirements tha t  the owner maintain 

vehicle logs or serv ice  records and tha t  someone supply h i m  w i t h  

b e t t e r  consumer information may a l s o  improve owner r epa i r  p rac t i ces ,  

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 the 

Bureau, could be evaluated separately from the e f f e c t s  of i n -  

spect ion,  and/or a  program t o  improve owner maintenance p rac t i ces .  

Idea l ly ,  the research would benefi t  i f  a  number of a l t e r n a t i v e  

programs were operated i n  p a r a l l e l ,  and the a l t e r n a t i v e  programs 

were compared f o r  r e l a t i v e  e f f e c t s  while cont ro l l ing  on such f a c t o r s  

a s  vehicle age, owner c h a r a c t e r i s t i c s ,  mileage exposure, and 

environment. 

Several a l t e r n a t i v e s  e x i s t  f o r  such a  s e r i e s  of programs. 

These include 1) do nothing, 2 )  a  l imited voluntary inspection 

program such a s  has been proposed i n  Wisconsin w i t h  some rigorous 

random audi t ing of individual  performance, 3 )  a  random check lane 

program w i t h  perhaps two l eve l s  of in tens i ty  and probabi l i ty  of 

being checked, 4 )  a  low in tens i ty  per iodic  program f o r  a l l  vehicles  

i n  a  j u r i s d i c t i o n ,  5 )  a  high in tens i ty  per iodic  program, and 6 )  

the f u l l  program a s  current ly  out l ined by the Bureau. Some of the 

a l t e r n a t i v e s  out l ined above could be applied i n  some combination 

such a s  a  type 2 program f o r  per iodic  maintenance along w i t h  a  type 

6 program f o r  regular  inspect ion.  There a l s o  e x i s t  p o s s i b i l i t i e s  

f o r  the combination of regular  per iodic  inspect ions and a  spot check 



program. W i t h i n  each of these a l t e r n a t i v e s ,  measurements could be 

conducted on a  before and a f t e r  bas i s  by examining the condition of 

vehicles over a  period of severa l  years t o  observe both short-term 

e f f e c t s  of the program and the longer term impact a s  vehicle owners 

adjusted t o  the new system on a  permanent bas is .  The e f f o r t  could 

be combined w i t h  a  program t o  measure the e f f e c t  of degraded vehicle 

component condition on accident involvement. 

6.3 Measures of Effectiveness 

Measurement can be conducted i n  three possible  ways, and the 

idea l  program would involve a  combination of a l l  t h ree .  The three 

a l t e r n a t i v e s  a re  spot checks of vehicles  on the road f o r  de fec t s ,  

and/or observation of vehicles  without stopping fo r  c e r t a i n  v isua l ly  

obvious defec ts  such a s  l i g h t s  and g l a s s  de fec t s ,  examination of 

inspection s t a t i s t i c s  themselves, and a  diagnost ic  sampling of 

vehicles  from the vehicle population. Each of these measurement 

techniques involves some problems and can y ie ld  valuable information. 

S t ree t  checks of vehicles  can provide a  r e l a t i v e l y  inexpensive 

means of checking on the condition of many components. The sampling, 

i f  properly done, can i n  some sense be s e l f  adjust ing f o r  exposure 

since those vehicles  which produce the g r e a t e s t  amount of mileage 

have the highest  l ikel ihood of being stopped by the spot check. 

One d i f f i c u l t y  is tha t  f i e l d  operation may not provide e i t h e r  the 

necessary equipment or  consistency of measurement avai lab le  i n  a  

control led garage. Furthermore, such measurements may be extremely 

sens i t ive  t o  s i t e  se lec t ion .  One HSRI  p ro jec t  discovered a  100% 

var ia t ion  (between 20% and 40% l i g h t  outage) i n  vehicle defec ts  

between two observation poin ts  three miles apar t  on the same thorough- 

f a r e .  (Ref. 6-3). 

Use of inspection s t a t i s t i c s ,  ( i n  the case of a  spot check 

program t h i s  would be the same a s  above) o f f e r s  some po ten t i a l  f o r  



evaluating the e f fec t iveness  of inspect ion.  When inspection is a  
I 

required program, a  comprehensive p ic tu re  of the vehicle populations 

condition can be obtained on a  regular  b a s i s ,  such programs do not 

have the problems of sampling biases  tha t  creep i n t o  other  forms of 

measurement. However, inspection s t a t i s t i c s  m u s t  be used w i t h  

caution s ince they do contain two possible  sources of e r r o r .  F i r s t  

they may r e f l e c t  a  f ix-bef ore-inspection phenomenon which masks 

the t rue  condition of the vehicle during the serv ice  period. Second, 

there may be wide va r i a t ions  among d i f f e r e n t  inspection f a c i l i t i e s  

on the inspection c r i t e r i o n  used and the sever i ty  of the inspection 

i n  detect ing f a u l t s  and forcing t h e i r  r e p a i r .  T h i s  may be t rue  

even w i t h  uniform inspection standards tha t  a re  reasonably enforced 

upon the inspectors .  

Sampling of the vehicle population along w i t h  diagnost ic  

inspection of the vehicles  se lec ted  represents  the purest  form of 

measurement. In t h i s  technique, a  random sample of vehicles  can 

be drawn from the vehicle r e g i s t r a t i o n  r o l l s  and the vehicles  can 

then be located and inspected. T h i s  technique provides both u n i -  

formity of measurement and po ten t i a l ly  unbiased da ta .  Unfortunately 

securing co-operation of a  large number of vehicle owners i n  the 

pro jec t  may be time consuming and q u i t e  cos t ly  both i n  terms of man 

power necessary t o  secure pa r t i c ipa t ion  and i n  necessary induce- 

ments t o  obtain a  representat ive group of vehicle owners. 

The re l a t ionsh ip  between vehicle regulat ion and accident 

reduction i s  the most d i f f i c u l t  problem i n  the e n t i r e  a rea .  No 

simple so lu t ions  e x i s t  a t  present .  Several s t u d i e s  which have been 

conducted indica te  t h a t  p a r t i c u l a r  types of vehicle defec ts  con- 

t r ibuted  t o  p a r t i c u l a r  types of accidents .  On a  s l i g h t l y  d i f f e r e n t  

s c a l e ,  examinations of involvement r a t e s  have attempted t o  show 

t h a t  o lder  vehicles  a re  over involved i n  accidents .  Unfortunately, 

these s tud ies  have floundered as  a  r e s u l t  of inadequate mileage 



exposure information. Invest igat ions have been of l imited scope 

due t o  the high expense of de ta i l ed  accident s t u d i e s ,  and these 

s tud ies  a re  constantly plagued w i t h  the of ten  insolvable problem of 

reconstructing vehicle condition a f t e r  an accident i n  which many 

of the vehicle sytems have been damaged severely.  An adequate 

program t o  perform a  corre la t ion  of vehicle defects  w i t h  accident 

causation would involve not only de ta i l ed  accident inves t iga t ion ,  

but a l s o  s tud ies  of the defec ts  i n  vehicles  of s imi lar  c h a r a c t e r i s t i c s  

with respect t o  de fec t s ,  make, age, and exposure t o  provide a  com- 

parat ive base of information. One useful  approach i n  conjunction 

w i t h  evaluating the e f f e c t s  of a  vehicle regulat ion program on 

mechanical condition would be t o  use the base data  t o  ident i fy  par- 

t i c u l a r  problem c lasses  of vehicles .  The accident involvement of 

each c l a s s  r e l a t i v e  t o  the general  vehicle population could then 

be invest igated on an exposure adjusted bas is .  S t a t i s t i c a l  r e s u l t s  

could be ve r i f i ed  by examining accidents  involving tha t  pa r t i cu la r  

c l a s s  of vehicles  t o  confirm whether accident involved members of 

the group displayed the same general  defect c h a r a c t e r i s t i c s .  

A f i n a l  approach t o  measuring countermeasure ef fec t iveness  might 

be surveys of owner maintenance p rac t i ces  t o  see how the  introduction 

or  continuation of a  p a r t i c u l a r  program has changed t h e i r  p rac t i ces .  

T h i s  is  an e s s e n t i a l  element since the success of any program t o  

regulate  vehicle performance depends t o  a  la rge  extent  on the vol- 

untary pa r t i c ipa t ion  of vehicle owners. If a  program has negative 

e f f e c t s  on voluntary maintenance, much of i t s  e f f e c t  w i l l  be v i t i a t e d .  

I t  i s  even theore t i ca l ly  possible  t h a t  a  poorly constructed program 

could have such a  strong negative e f f e c t  on owner prac t ice  tha t  the 

frequency of defec ts  i n  the population could increase.  Hopefully 

though, the program w i l l  be constructed t o  enhance ra the r  than 

de t rac t  from owner p rac t i ces .  



In measuring ef fec t iveness  of vehicle regulat ion,  some d i s -  

t inc t ion  m u s t  be made between a  laboratory and a  s o c i a l  s e t t i n g  f o r  

experimentation. I t  is not p ro f i t ab le  t o  solve ce r t a in  engineering 

problems i n  a  soc ia l  context nor is i t  possible  t o  solve soc ia l  

problems i n  a  laboratory s e t t i n g .  Several problems involved i n  

vehicle regulat ion are  of an engineering nature.  The l i n k s  i n  the 

model involving vehicle component f a i l u r e  as  a  function of environ- 

ment and useage are  most t r ac tab le  i n  a  laboratory s e t t i n g .  Deter- 

mining the e f f e c t  of degraded component condition on vehicle per- 

formance a l s o  requires  de ta i l ed  control led laboratory experimentation. 

Conversely, such elements a s  owner repai r  p rac t i ce ,  the e f f e c t s  of 

inspection on repai r  p rac t i ce ,  and the e f f e c t s  of a l t e r e d  vehicle 

performance on dr iver  behavior may only be observable i n  a  soc ia l  

s e t t i n g .  Determining the complex in te rac t ions  among dr iver  behavior, 

vehicle performance, and crash generation requires  a complex com- 

bination of laboratory experimentation and f i e l d  s tud ies .  Conse- 

quently i n  implementing the countermeasures, a  complete e f f e c t -  

iveness measurement program must  contain both f i e l d  s tud ies  and 

laboratory examination. If by the nature of countermeasure implemen- 

t a t i o n  i . e . ,  governmental act ion programs, the d i r e c t  measurement 

program is constrained t o  a  f i e l d  s tud ies  only then these f i e l d  

s tud ies  m u s t  be complemented by other research of the laboratory 

type or the measurements of e f fec t iveness  w i l l  be l imited t o  deter-  

mining changes i n  vehicle condition,  

6 . 4  S i t e  Select ion C r i t e r i a  

Specif ic  s i t e  se lec t ion  depends on a number of f a c t o r s  including 

the approach used fo r  vehicle regulat ion.  If the ef fec t iveness  

evaluation is t o  center on pre-existent systems, then the problems 

of s i t e  se lec t ion  are  somewhat s implif ied s ince the locus of par- 

t i c u l a r  program types has already been f ixed by policy differences 



among the various s t a t e s .  I f  the programs a re  t o  be innovative,  

the primary cons t ra in t  is f inding ju r i sd ic t ions  wi l l ing  t o  experi-  

ment w i t h  a  program t h a t  a f f e c t s  subs tan t i a l ly  v i r t u a l l y  a l l  of 

the motoring publ ic .  In a l l  l ike l ihood,  the program w i l l  involve 

a  mixture of examining "old" programs and of creat ing new ones. 

In se lec t ing  s i t e s ,  a  strong preference should be given t o  

a reas  which a re  homogeneous i n  environment and i n  the s o c i a l  and 

economic c h a r a c t e r i s t i c s  of the population. Climatic conditions 

and t e r r a i n  have strong influence on the de te r io ra t ion  of vehicle 

components. Economic considerations g rea t ly  a f f e c t  owner mainten- 

ance prac t ice  even w i t h i n  a  given ju r i sd ic t ion .  Select ion of s i t e s  

from widely d ispara te  a reas  consequently contaminate any r e s u l t s  

and makes comparisons of a l t e r n a t i v e  programs extremely tenuous. 

Ideal ly  one would l i k e  t o  apply d i f f e r e n t  programs t o  randomly 

se lec ted  groups of vehicles  w i t h i n  the same j u r i s d i c t i o n ,  b u t  t h i s  

would be subject  t o  contamination e f f e c t s  from one program t o  

another.  Two reasonable compromises a re  poss ib le .  The f irst  

would be t o  implement d i f f e r e n t  programs i n  geographically separate  

a reas  of the same s t a t e .  The second would involve applying the 

d i f f e r i n g  programs t o  adjacent s t a t e s  w i t h i n  the same geographic 

region. 

Speci f ic  se lec t ion  c r i t e r i o n  include f i n d i n g  a  reasonably 

compact geographic area w i t h  a  vehicle population large enough t o  

provide a  f u l l  range of make, age, and exposure c h a r a c t e r i s t i c s .  

Such conditions m i g h t  be met i n  an urban t o  semi-rural county w i t h  

a  vehicle population i n  the 100,000 - 200,000 range. Such an area 

is small enough t o  allow r e l a t i v e l y  close adminis trat ive control  

of the program t o  insure uniform prac t ice  and t o  minimize problems 

i n  communication and i n  gathering da ta .  A second c r i t e r i o n  is 

a v a i l a b i l i t y  of h i s t o r i c a l  data from previous vehicle regulat ion 

e f f o r t s  f o r  an area i n  which a  program current ly  e x i s t s ,  o r  



a  wi l l ingness  on the  p a r t  of the  l o c a l  admin i s t r a to r s  t o  allow 

base l i n e  da t a  t o  be gathered before f u l l  program implementation 

begins i n  an a r ea  where a  new program i s  t o  be implemented. A 

t h i r d  c r i t e r i o n  i s  the  wi l l ingness  of s t a t e  a u t h o r i t i e s  t o  allow 

innovation o r  op t ions  on t he  l o c a l  l e v e l .  Two a r e a s  come t o  mind 

i n  t h i s  r e spec t :  namely, Ohio and F lor ida  where veh ic le  r egu la t i on  

programs have been assigned t o  l o c a l  governments f o r  implementation. 

A f ou r th  d e s i r a b l e  item is  the  a v a i l a b i l i t y  of d i agnos t i c  f a c i l i t i e s  

i n  the  community so  t h a t  the  necessary sampling and eva lua t ion  of 

veh i c l e s  may be conducted without incur r ing  undue c a p i t a l  c o s t s .  

6 .5  Implementation Problems 

A number of p r o b l m s  a r e  a s soc i a t ed  w i t h  implementation of the  

program. These include wi l l ingness  of l o c a l  a u t h o r i t i e s  t o  par-  

t i c i p a t e ,  pos s ib l e  p o l i t i c a l  problems a s soc i a t ed  w i t h  al lowing 

dev ia t i ons  from na t iona l  s tandards  a s  cu r r en t ly  requ i red  o r  proposed, 

the  need t o  conduct the  program over a  long enough per iod so  t h a t  

t r a n s i e n t  e f f e c t s  of i n t roduc t ion  a r e  avoided, and the  amount of 

resources  needed t o  conduct t h e  program. 

Since a  very l a rge  number of veh i c l e s  a r e  a f f e c t e d  by regu la t ion  

programs, a  f a i r  amount of p o l i t i c a l  controversy may be generated 

by the  i n t roduc t ion  o r  modif ica t ion of a  veh ic le  r egu la t i on  pro- 

gram. Motor veh ic le  inspec t ion  has been, and cont inues  t o  be,  a  

source of pub l i c  concern both i n  j u r i s d i c t i o n s  where i t  has been 

e s t a b l i s h e d  and i n  those  a r e a s  where i t  has been proposed b u t  not 

ye t  implemented. Leg i s l a t i on  w i l l  probably be requ i red  i n  almost 

every j u r i s d i c t i o n  t o  modify cur ren t  veh ic le  r egu la t i on  p r a c t i c e .  

Securing t he  necessary l e g i s l a t i o n  t o  implement an experimental  

program may be d i f f i c u l t  . 
Varia t ion from the  s tandard  a s  e s t a b l i s h e d  by t he  Bureau may 

have s e r ious  na t i ona l  pol icy  impl ica t ions  i n  e i t h e r  d i r e c t i o n  o r  

v a r i a t i o n .  I f  t he  Bureau were t o  allow non-standard programs w i t h  



a lower l eve l  of a c t i v i t y  f o r  experimental purposes, those areas  

which a re  not exempted b u t  were not overly en thus ias t i c  w i t h  the 

standard m i g h t  j u s t i f i a b l y  f e e l  annoyed. Conversely p o l i t i c a l  

opposition might be generated if p a r t i c u l a r  a reas  were induced t o  

have a  higher l eve l  of performance than required of the nation a s  

a  whole. 

Any experimental program i n  t h i s  area needs t o  be of f a i r l y  

long durat ion.  Time is required f o r  owners t o  ad jus t  t o  the new 

system of required maintenance p rac t i ce .  Since some de fec t s  occur 

only a t  long i n t e r v a l s  severa l  checks may be required t o  discover 

and force the r epa i r  of a  subs tan t i a l  number of these defec ts .  

Second i f  per iodic  programs a re  e s t ab l i shed ,  po ten t i a l ly  large 

numbers of serv ice  establishments may be required t o  perform the 

inspect ion.  If  the program is  not of a  long durat ion,  pr iva te  

serv ice  operators  may be u n w i l l i n g  t o  invest  the necessary funds 

without s u f f i c i e n t  time t o  amortize t h e i r  investment. The same 

holds t rue  w i t h  respect t o  construct ion of publ ic  f a c i l i t i e s .  

Final ly  t o  b r i n g  about any change i n  owner p rac t i ce  the publ ic  

need be convinced t h a t  the program is of s u f f i c i e n t l y  long du r -  

a t ion  t o  i n t e r e s t  them i n  complying. A period of three t o  f ive  

years seems t o  be appropriate i n  t h i s  regard. 

Implementation decis ions should a l s o  r e f l e c t  the ex i s t ing  s t a t e  

of knowledge about the e f f e c t s  of vehicle inspection on component 

condition.  A c e r t a i n  amount of measurement has already been made 

on t h i s  problem. Any implementation should involve a  c r i t i c a l  

review of the previous work tha t  has been done t o  adequately sup-  

plement tha t  data t o  r e f l e c t  appropriate loca l  conditions.  
In b r i e f ,  implementation problems center  on the  f a c t  tha t  vehicle 

regulat ion probably a f f e c t s  more people, i n  a  more cost ly  way, and 

more frequently t h a n  any other  of the countermeasure areas .  Any 

program i n  t h i s  area w i l l  require  the establishment of a  subs tan t i a l  



administrat ive and evaluation apparatus t o  produce r e s u l t s ,  Changes 

which are  made are  not of the subt le  var ie ty  such a s  a re  found i n  

a l t e r i n g  the in tens i ty  of law enforcement or  i n  upgrading dr iver  

records,  b u t  touch v i r t u a l l y  every vehicle operator d i r e c t l y .  

6 .6  Data Requirements and Resource Demands 

A t  t h i s  point l i t t l e  can be sa id  about the data requirements 

i n  terms of s p e c i f i c  numbers of vehicles  t o  be checked and numbers 

of accidents  t o  be inves t iga ted .  The numbers w i l l  be qu i t e  large 

s ince f o r  many components the frequency of occurrence may be low 

and the d i f ferences  between pre and post experiment condition may 

be small (say f o r  example between 5% and 3% outage frequency). 

Since there can e x i s t  grea t  va r i a t ion  among makes, models, and 

ages of various vehicles  a  large sample may be required t o  ade- 

quately represent the e n t i r e  population. Resource demands a l s o  

depend on the nature of the programs se lec ted .  For a  regular  i n -  

spect ion,  $10.00 per vehicle inspection is not an unreasonable t o t a l  

expense, although po ten t i a l ly  a  la rge  port ion of t h i s  cost  w i l l  be 

car r ied  by the vehicle owner. For sampling purposes, the expenses 

of contacting vehicle owners and securing the co-operation i n  

addi t ion t o  conducting the ac tua l  inspection could p u s h  the cost  of 

sampling t o  $25.00 per vehicle or  more. For accident inves t iga t ion  

a  two-man team probably can loca te ,  inspect ,  and evaluate  not much 

more than 1 vehicle per day. Again the data  requirements and 

resource demands depend on the programs se lec ted .  

6 .7  Conclusion 

A number of possible  forms of vehicle regulat ion have been 

suggested, These include no a c t i v i t y  other  than the usual enforce- 

ment of equipment laws, a  voluntary program, a  spot check program, 

and  several  forms of required inspect ion.  A de ta i l ed  measurement 



and eva lua t ion  program needs t o  accompany these  programs. Imple- 

mentation of these  programs genera tes  a number of problems both 

t echn ica l  i n  terms of number of veh i c l e s  checked and the  amount of 

checking done and p o l i t i c a l  i n  terms of response t o  a major, po- 

t e n t i a l l y  c o s t l y ,  e f f o r t .  However, these  implementation problems 

m u s t  be overcome and a wide range of a l t e r n a t i v e s  examined i n  order  

t o  determine the  most e f f e c t i v e  means of improving veh ic le  q u a l i t y  

t o  reduce acc iden ts .  



7 . 0  Environment R e g u l a t i o n  

Environment R e g u l a t i o n  r e f e r s  t o  t h a t  s e t  of  highway s a f e t y  

a c t i o n s  t h a t  a r e  s p e c i f i c a l l y  d i r e c t e d  toward m o d i f i c a t i o n  of 

t h e  roadway sys tem.  S t a n d a r d  a r e a s  of p r imary  i n f l u e n c e  a r e  

t h e  Highway Des ign ,  C o n s t r u c t i o n  and Maintenance s t a n d a r d  

(no.  12)  and t h e  T r a f f i c  C o n t r o l  Devices  s t a n d a r d  (no ,  1 3 ) .  

C e r t a i n  a s p e c t s  of  t h e  P e d e s t r i a n  S a f e t y  s t a n d a r d  (no.  14)  

d e a l i n g  w i t h  t h e  p r o t e c t i o n  of  p e d e s t r i a n s  i n  t h e  highway 

sys t em a r e  a l s o  p e r t i n e n t ,  

7 . 1  Countermeasures  Review 

From a  r ev i ew of t h e  a p p l i c a b l e  b i b l i o g r a p h y ,  a s t u d y  of  

t h e  c u r r e n t  402 funded programs,  and d i s c u s s i o n s  w i t h  t r a f f i c  

e n g i n e e r i n g  p e r s o n n e l ,  we have d e r i v e d  a  s e t  of  s i g n i f i c a n t  

coun te rmeasu res .  T h i s  m a t e r i a l  w i l l  be p r e s e n t e d  i n  t h r e e  

s e c t i o n s  a c c o r d i n g  t o  t h e  a p p r o p r i a t e  s t a n d a r d  a r e a ,  

7 . 1 . 1  P e d e s t r i a n  S a f e t y  Review 

There  a r e  f o u r  p r i n c i p a l  a c t i v i t i e s  i n  t h i s  a r e a  funded 

by 402 programs.  They a r e  1 )  s t u d i e s  and/or  imp lemen ta t ions  

of new s c h o o l  c r o s s i n g s ,  2 )  development of s a f e t y  c u r r i c u l u m s ,  

mos t ly  a t  t h e  s t a t e  l e v e l  (and r e a l l y  more r e l a t e d  t o  t h e  

d r i v e r  e d u c a t i o n  s t a n d a r d ) ,  3 )  t h e  c o n s t r u c t i o n  of  " s a f e t y  

t ownsM--ac tua l ly ,  t r a i n i n g  a i d s  i n  t h e  form of  model towns 

t o  t r a i n  c h i l d r e n  a s  p e d e s t r i a n s ,  and 4 )  t h e  e s t a b l i s h m e n t  

of s c h o o l  c r o s s i n g  gua rd  f a c i l i t i e s .  From t h e  p e d e s t r i a n  

l i t e r a t u r e  a  few more a c t i v i t i e s  show up: 1 )  t h e r e  a r e  a  

number of  manuals f o r  t h e  d e s i g n  of p e d e s t r i a n  c r o s s i n g s  (many 

from t h e  AAA, and a  few from t r a f f i c  e n g i n e e r i n g  s o u r c e s ) ,  

2 )  d i s c u s s i o n s  of  t h e  d e s i g n  of  p e d e s t r i a n  m a l l s  o r  s p e c i a l  

p e d e s t r i a n  pathways f o r  u rban  a r e a s ,  3 )  d e s c r i p t i o n s  of 

s p e c i a l  t e c h n i q u e s  s u c h  a s  z e b r a  c r o s s i n g s ,  ove rheads  and 



subways,  t a l k i n g  t r a f f i c  l i g h t s  ( o f t e n  w i t h  e v a l u a t i o n  w r i t e -  

u p s ) ,  and 4 )  t h e  o r g a n i z a t i o n  and o p e r a t i o n  of  s c h o o l  p a t r o l s .  

The p e d e s t r i a n  s t a n d a r d  s u g g e s t s :  

1 )  A c o n t i n u i n g  s t a t e - w i d e  i n v e n t o r y  of pedes t r ian-motor  
v e h i c l e  a c c i d e n t s  t o  g e t  a  b e t t e r  i d e n t i f i c a t i o n  of 
t h e  problem. 

2 )  S ta te -wide  p rocedures  f o r  improving t h e  p r o t e c t i o n  
of p e d e s t r i a n s  by t h e  u s e  of  s i g n s  and s i g n a l s ,  l and-  
u s e  p l a n n i n g ,  p h y s i c a l  s e p a r a t i o n  from v e h i c l e  pathways 
( o v e r p a s s e s ,  e t c , )  and j u d i c i o u s  u s e  of  i l l u m i n a t i o n ,  

3 )  Adequate e d u c a t i o n  o f  d r i v e r s  about  t h e  c h a r a c t e r i s t i c s  
of p e d e s t r i a n s  which make them s u s c e p t i b l e  t o  a c c i d e n t s ,  

4 )  T r a i n i n g  of p e d e s t r i a n s  of a l l  a g e s ,  p a r t i c u l a r l y  c h i l d r e n .  
5 )  P r o t e c t i o n  of c h i l d r e n  i n  a l l  a r e a s ,  
6)  Es t ab l i shmen t  and enforcement  of  t r a f f i c  r e g u l a t i o n s  

t o  r educe  p e d e s t r i a n - v e h i c l e  c o n f l i c t s ,  

A p r i n c i p a l  r e p o r t  on t h e  p e d e s t r i a n  s a f e t y  problem is expec ted  

t o  b e  r e l e a s e d  soon  by NHSB, and it may add d e t a i l  t o  t h e  above.  

7 . 1 . 2  T r a f f i c  Con t ro l  Devices Review 

I n  t r a f f i c  c o n t r o l  d e v i c e s ,  t h e  402 programs a r e  s i n g u l a r l y  

u n i n t e r e s t i n g  from t h e  v iewpoin t  of a c t u a l  sys tem m o d i f i c a t i o n .  

They a r e  a lmos t  e n t i r e l y  s u r v e y s  o r  i n v e n t o r i e s  of  e x i s t i n g  s i g n  

and s i g n a l  c o n d i t i o n s  i n  p r e p a r a t i o n  f o r  f u t u r e  improvements 

due t o  e x i s t i n g  r e s t r i c t i o n s  on hardware spend ing .  The l i t e r a t u r e ,  

on t h e  o t h e r  hand, d e s c r i b e s  a  number of a c t i v i t i e s ,  and o f t e n  

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

These a c t i v i t i e s  can  b e  condensed i n t o  t h e  f o l l o w i n g  g roups :  

1 )  computer c o n t r o l  of  s i g n a l s ,  and optimum t i m i n g  
2 )  p e d e s t r i a n  c r o s s i n g s  and s i g n a l s  
3 )  rumble s t r i p s  and s t r i p e s  
4)  roadway d e l i n e a t i o n ,  edge marking,  c o l o r e d  pavement 
5) f reeway merging c o n t r o l  
6 )  symbol ic  s i g n s  
7 )  i l l u m i n a t i o n  of  s i g n s  

The t r a f f i c  c o n t r o l  d e v i c e s  s t a n d a r d  (4 ,4 .13 )  can  b e  

summarized b r i e f l y  a s  f o l l o w s :  Each s t a t e  s h o u l d  1 )  a c t i v e l y  

i d e n t i f y  t h e  needs f o r  new o r  mod i f i ed  s i g n i n g ,  2)  upgrade a l l  



e x i s t i n g  t r a f f i c  c o n t r o l  d e v i c e s  t o  conform w i t h  a p p r o p r i a t e  

s t a n d a r d s ,  3 )  where n e c e s s a r y ,  i n s t a l l  new s a f e t y  d e v i c e s ,  

4 )  implement s i g n  and s i g n a l  i n s p e c t i o n  and r e p a i r  programs,  

and 5)  e s t a b l i s h  speed  zones  on expressways ,  major  s t r e e t s ,  and 

highways i n  accordance  w i t h  good e n g i n e e r i n g  p r a c t i c e .  The 

purpose  of t h i s  s t a n d a r d  is " t o  a s s u r e  t h e  f u l l  and p r o p e r  

a p p l i c a t i o n  of modern t r a f f i c  e n g i n e e r i n g  p r a c t i c e  and uni form 

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

hood and s e v e r i t y  of  t r a f f i c   accident^,^^ 

7 . 1 . 3  Highway Design Review 

I n  t h e  a r e a  of  highway d e s i g n ,  t h e  402 programs a r e  a g a i n  

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

i t i e s .  Some of t h e  l a r g e r  programs a r e  a  Nebraska s t u d y  t o  

c o r r e c t  t h e  d e s i g n  of r a i l r o a d  c r o s s i n g s ;  a n o t h e r  Nebraska 

program t o  i n v e n t o r y  s k i d  r e s i s t a n c e  c h a r a c t e r i s t i c s  of s e v e r a l  

pavement t y p e s ;  a  North Dakota e f f o r t  t h a t  deve loped  a n  

i n v e n t o r y  sys tem f o r  roadway and b r i d g e  h a z a r d s ;  and C a l i f o r n i a  

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

The l i t e r a t u r e ,  on t h e  o t h e r  hand, is r e p l e t e  w i t h  i d e a s ,  

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

I n  a d d i t i o n  t o  some emphasis  i n  t h e  g e n e r a l  d e s i g n  l i t e r a t u r e  

i t s e l f  on s a f e t y ,  t h e r e  a r e  r e p o r t s  conce rn ing  t h e  s p e c i f i c s  

of guard  r a i l s ,  median b a r r i e r s ,  breakaway s i g n s ,  a n t i - g l a r e  

f e n c e s ,  r a i l r o a d  g r a d e  c r o s s i n g s ,  b r i d g e  r a i l s ,  and pavement 

c h a r a c t e r i s t i c s  ( i n c l u d i n g  g r o o v i n g ) .  

The s t a n d a r d  r e q u i r e s  t h a t  p r o p e r  s a f e t y  f e a t u r e s  b e  

inc luded  i n  t h e  d e s i g n  of new highways and r e s i d e n t i a l  a r e a s  

s o  a s  t o  p r o v i d e  a  s a f e  environment  f o r  b o t h  p e d e s t r i a n s  and 

m o t o r i s t s ,  A number of  s p e c i f i c  f e a t u r e s  a r e  i n c l u d e d :  Roadway 

l i g h t i n g  shou ld  b e  provided  o r  upgraded a t  c e r t a i n  l o c a t i o n s ,  

High s k i d  r e s i s t a n c e  pavement shou ld  be  used i n  new c o n s t r u c t i o n ,  



a n d  e x i s t i n g  r o a d s  s h o u l d  bc rcpaved where t h i s  may reduce 

a c c i d e n t  r a t e s .  T h e r e  s h o u l d  b e  s p e c i a l  emphas i s  on  s a f e t y  

when t r a f f i c  is r e r o u t e d  a r o u n d  c o n s t r u c t i o n  z o n e s .  T h e r e  

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

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

M a i n t e n a n c e  s h o u l d  b e  c o n s i s t e n t  w i t h  t h e  d e s i g n  s t a n d a r d s .  

Hazards  i n  t h e  r o a d  r i g h t  o f  way s h o u l d  b e  i d e n t i f i e d  and 

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

s h o u l d  p r e v a i l :  r o a d s i d e s  c l e a r  o f  o b s t a c l e s ,  u s e  o f  breakaway 

s i g n  s u p p o r t s ,  p r o t e c t i v e  d e v i c e s  f o r  m i n i m i z i n g  damage o r  

i n j u r y  a t  f i x e d  o b j e c t s ,  b r i d g e  r a i l i n g s  d e s i g n e d  t o  m i n i m i z e  

impac t  s e v e r i t y ,  and g u a r d  r a i l s  i n s t a l l e d  where  needed .  The 

p o s t  c r a s h  program s h o u l d  i n c l u d e :  s i g n s  t o  d i r e c t  m o t o r i s t s  

t o  m e d i c a l  c a r e ,  m a i n t e n a n c e  p e r s o n n e l  t r a i n e d  f o r  h a n d l i n g  

a c c i d e n t s ,  and p r o v i s i o n  f o r  emergency a c c e s s  and e g r e s s  t o  

f r e e w a y s  f o r  s i t u a t i o n s  i n  which r e s p o n s e  time may b e  

c r i t i c a l .  

T h i s  is one  o f  t h e  more d e t a i l e d  s t a n d a r d s ,  and i n  

summary r e q u i r e s  t h a t  good d e s i g n  and  m a i n t e n a n c e  p r a c t i c e s  

b e  u s e d  remember ing t h a t  t h e  s a f e t y  o f  m o t o r i s t s  and  p e d e s t r i a n s  

is a  p r ime  c o n s i d e r a t i o n  i n  a l l  d e s i g n  c h o i c e s .  

7 . 2  Coun te rmeasure  S e l e c t i o n  

From t h e  r e v i e w  p r e s e n t e d  a b o v e ,  i t  is e v i d e n t  t h a t  t h e r e  

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

o u r  Environment  R e g u l a t i o n  a r e a .  T h e r e  a r e  s u f f i c i e n t l y  many 

s i g n i f i c a n t  c o u n t e r m e a s u r e s ,  i n  f a c t ,  t h a t  i t  d o e s  n o t  seem 

r e a s o n a b l e  t o  i n c o r p o r a t e  a l l  o f  them i n  a  s i n g l e  e x p e r i m e n t a l  

d e s i g n ,  

The s t a t u s  o f  knowledge i n  t h e  p e d e s t r i a n  s a f e t y  f i e l d  is 

good ,  and i n  a d d i t i o n  is g e n e r a l l y  a c c e p t e d  by t h e  p u b l i c  s a f e t y  

a g e n c i e s  o v e r  t h e  y e a r s  (most n o t a b l y  t h e  A A A ) .  Emphasis  b o t h  



i n  t h e  l i t e r a t u r e  and  i n  a c t i v e  p rograms  h a s  b e e n  on  p r o t e c t i o n  

f o r  t h e  e l d e r l y  and  f o r  s c h o o l  c h i l d r e n ,  p rob lem i d e n t i f i c a t i o n ,  

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

We b e l i e v e  t h a t  t h e  g e n e r a l  a c c e p t a n c e  o f  t h e  e x i s t i n g  knowledge 

makes a c o n t r o l l e d  e x p e r i m e n t  i n  t h i s  f i e l d  l e s s  u s e f u l  t h a n  

i n  o t h e r s  ( s e e  R e f ,  7 -1 ) .  

I n  t h e  f i e l d  o f  highway d e s i g n ,  t h e  s i t u a t i o n  is much 

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

r o a d s  and  h ighways ,  I n d e e d ,  some new r o a d s  s t i l l  a r e  c o n s t r u c t e d  

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

s u p p o r t s ,  i m p r o p e r  b r i d g e  r a i l s ,  and  i n a d e q u a t e  l i g h t i n g .  Yet 

t h e  f a u l t  d o e s  n o t  seem t o  l i e  i n  t h e  n o n - a c c e p t a n c e  o f  modern 

s a f e t y  t e c h n i q u e s  s o  much a s  i n  s l o w n e s s  t o  r e v i s e  programming,  

f u n d i n g ,  and c o n t r a c t i n g  p r o c e d u r e s .  I n  s h o r t  t h i s  s i t u a t i o n  

seems t o  need  more o f  a n  e d u c a t i o n  program b a s e d  on  p r e s e n t  

knowledge t h a n  a  d e m o n s t r a t i o n  program t o  c o n v i n c e  u n b e l i e v e r s .  

Of c o u r s e ,  new t e c h n i q u e s  f o r  s a f e t y  a r e  b e i n g  t r i e d  

d a i l y  i n  t h e  highway a r e a  and  mos t  o f  t h e s e  i d e a s  need  t o  b e  

p r o p e r l y  e v a l u a t e d  t o  r e v e a l  t h e i r  p o t e n t i a l  u t i l i t y ,  But  

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

o f  c u r r e n t  o p e r a t i o n s ,  b e t t e r  r e p o r t i n g ,  and b r o a d e r  implementa-  

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

R e s e a r c h  B o a r d ,  AASHO, and  o t h e r  a g e n c i e s .  

C o n s i d e r  now t h e  p r o b l e m s  o f  s i g n i n g  a n d  s i g n a l l i n g ,  

From a  v a r i e t y  o f  p o s s i b l e  e x p e r i m e n t s ,  we s u g g e s t  one  which  

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

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

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

i n  s e c t i o n  2 . 0 ,  d i r e c t  component  c h a n g e s  i n  t h e  s y s t e m  a r e  most  

s u s c e p t i b l e  t o  measurement  i n  t e r m s  o f  a c c i d e n t  r e d u c t i o n .  



S i g n  c h a n g e s  f a l l  i n t o  t h i s  c a t e g o r y .  The r e m a i n d e r  of t h i s  

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

p rogram.  

7.3 The E x p e r i m e n t a l  Program 

F o r  r e a s o n s  d i s c u s s e d  above  we f e e l  t h a t  t h e  Environment  

R e g u l a t i o n  a r e a  c a n  b e  s e r v e d  b e s t  b y  a  d e m o n s t r a t i o n  program 

i n  t h e  s i g n i n g  a r e a .  The P r o p o s e d  p rograms  would b e  r e s t r i c t e d  

t o  s i g n  m o d i f i c a t i o n s  on  b e l t w a y s  a r o u n d  s e v e r a l  c i t i e s .  These  

m o d i f i c a t i o n s  w i l l  g e n e r a l l y  be d i r e c t e d  t o w a r d  a c h i e v i n g  

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

a d d e d .  

C o n s i d e r  t h e n  a  program t o  c h a n g e  t h e  s i g n i n g  o n  approx-  

i m a t e l y  f o u r  b e l t w a y  s y s t e m s  s u r r o u n d i n g  l a r g e  c i t i e s .  T h i s  

c h o i c e  is b a s e d  on  t h e  f o l l o w i n g  r e a s o n i n g :  S i g n s  and s i g n a l s  

a r e  m o s t l y  u s e f u l  t o  s t r a n g e r s .  They a r e  u s e f u l  t o  l o c a l  * 
r e s i d e n t s  o n l y  when t h e y  a r e  f i r s t  i n s t a l l e d .  S i g n  c o n f u s i o n  

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

o f  o b s e r v a t i o n s  was made by W a l t e r  May o f  R e p r e s e n t a t i v e  B l a t n i k ' s  

c o m m i t t e e .  He and  h i s  a s s o c i a t e s  p h o t o g r a p h e d  maneuvers  i n d u c e d  

by m i s u n d e r s t o o d  s i g n s  on h i g h  s p e e d  e x p r e s s w a y s .  I t  was f o u n d  

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

d a n g e r o u s  a c t s  were  r a m p a n t ,  a n d  t h e  a s s u m p t i o n  was made t h a t  

t h e s e  a c t s  were c o r r e l a t e d  w i t h  i n a d e q u a t e  p r e s e n t a t i o n  o f  

i n f o r m a t i o n  a b o u t  t h e  r o u t e  s t r u c t u r e .  

A p r i n c i p a l  e m p h a s i s  o f  t h e  s i g n s  and  s i g n a l s  s t a n d a r d  is 

on h i g h  s p e e d  r o a d s  a n d  t h e i r  i n t e r s e c t i o n s .  B e l t w a y s  a r o u n d  

many m a j o r  c i t i e s  c a r r y  much o u t  o f  town t r a f f i c ,  a n d  t h u s  

* 
One o f  t h e  t o u g h e s t  p r o b l e m s  is r e l a t e d  t o  t h e  " l o c a l  

s t r a n g e r s " ,  T h e s e  d r i v e r s  n o t  o n l y  a r e  c o n t i n u a l l y  l o s t  b u t  
b e c a u s e  o f  t h e i r  p o o r  n a v i g a t i o n  s k i l l s  and assumed f a m i l i a r i t y  
w i t h  t h e  a r e a ,  t h e y  a r e  l i k e l y  t o  make many m i s t a k e s  ( b e c a u s e  
o f  e r r o n e o u s  p r e c o n c e p t i o n s ) .  



( a t  l e a s t  where a  problem c u r r e n t l y  e x i s t s )  s h o u l d  b e  s u s c e p t i b l e  

t o  improvement,  Be l tways  may p r o v i d e  a  s u i t a b l e  s e t t i n g  f o r  a n  

exper iment  because :  

1, S t r a n g e r s  abound 
2.  There a r e  many c l o s e l y  spaced  c h o i c e  p o i n t s  
3 ,  There  may b e  problems a s s o c i a t e d  w i t h  o r i e n t a t i o n  (no r th -  

s o u t h ,  e t c . )  
4 .  There  a r e  f r e q u e n t  j u n c t i o n s  w i t h  main r o u t e s  
5 .  There  is u s u a l l y  heavy t r a f f i c  volume 

The c o n d i t i o n s  f o r  a u s e f u l  expe r imen t  a r e  met i f  we have 

1 )  a  j u r i s d i c t i o n  which has  a  problem,  2 )  a  l a r g e  enough a r e a  

( i . e . ,  enough i n t e r s e c t i o n s )  t o  g e t  s t a t i s t i c a l l y  v a l i d  informa- 

t i o n  on t h e  e f f e c t  of  a n  improvement and 3 )  l o c a l  peop le  who 

a r e  w i l l i n g  and i n t e r e s t e d  i n  making a  change and a s s i s t i n g  

i n  i ts  e v a l u a t i o n .  

Four be l tways  would u l t i m a t e l y  b e  chosen ,  each  s a t i s f y i n g  

t h e  above c o n d i t i o n s ,  T h i s  w i l l  r e q u i r e  a  s u r v e y ,  and some 

judgement on t h e  p a r t  of  t h e  s u r v e y o r  r e g a r d i n g  t h e  e x i s t e n c e  

of a  problem. T rea tmen t s  would b e  a s  f o l l o w s :  One s i t e  would 

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

expe r imen t ;  t h e  second  would improve t h e  be l tway  s i g n i n g  

approx ima te ly  t o  t h e  minimum AASHO s t a n d a r d ;  t h e  t h i r d  would 

approximate  t h e  maximum AASHO s t a n d a r d ;  and t h e  f o u r t h  would 

be  encouraged  t o  exceed  t h e  s t a n d a r d  w i t h  i n n o v a t i o n s .  

S e l e c t i o n  of  t h e  a r e a s  t o  b e  t e s t e d  s h o u l d  b e  by compet i -  

t i o n ,  i n v i t i n g  c e r t a i n  a r e a s  t o  submi t  d e s i g n s ,  These would 

be  r ev i ewed ,  and c h o i c e s  made which p rov ided  t h e  d e s i r e d  r a n g e  

o f  conformance w i t h  t h e  s t a n d a r d s .  T h i s  p rocedure  would a t  

once  p r o v i d e  t h e  d e t a i l e d  d e s i g n  i n f o r m a t i o n ,  and i n s u r e  t h a t  

t h e r e  was i n t e r e s t  on t h e  p a r t  of  t h e  c o n t r o l l i n g  j u r i s d i c t i o n .  

The p o i n t  s h o u l d  b e  made t h a t  s i g n i n g  e f f e c t i v e n e s s  s h o u l d  

b e  a  f u n c t i o n  n o t  o n l y  of  t h e  s i z e  and c o l o r  of  t h e  s i g n s  and 

l e t t e r i n g ,  b u t  most s u r e l y  of placement  and number, A l l  of  



t h e s e  f a c t o r s  w i l l ,  o f  c o u r s e ,  depend on t h e  l o c a l  s i t u a t i o n  

and i t  is c l e a r  t h a t  a l l  s i g n s  on a  g i v e n  b e l t w a y  would n o t  b e  

u n i f o r m .  S p e c i a l  s i t u a t i o n s ,  s u c h  a s  l e f t  e x i t s  o r  d r o p p e d  

l a n e s ,  m i g h t  r e q u i r e  s p e c i a l  t r e a t m e n t .  N e v e r t h e l e s s ,  t h e  

s e v e r a l  s u b m i t t e d  d e s i g n s  c o u l d  b e  a n a l y z e d  by e x p e r i e n c e d  

t r a f f i c  e n g i n e e r i n g  p e r s o n n e l  t o  p r e d i c t  t h e i r  p e r f o r m a n c e  

b e f o r e  i n i t i a t i o n  o f  t h e  e x p e r i m e n t .  

The Highway S a f e t y  Program Manual ,  Volume 13, s t a t e s  t h a t  

t h e  most  d i r e c t  way o f  d e t e r m i n i n g  t h e  e f f e c t  o f  a  highway 

s a f e t y  program is by t h e  r e d u c t i o n  i n  number o f  a c c i d e n t s ,  

We d i f f e r  w i t h  t h a t  c o n c e p t  i n  t h e  f o l l o w i n g  way, The 

a c c i d e n t  r e d u c t i o n  may b e  a  v a l u a b l e  m e a s u r e  o f  e f f e c t i v e n e s s ,  

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

i n  t h e  t r a f f i c  p a t t e r n .  I n  t h i s  program a r e a  we b e l i e v e  

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

c h a n g e s  c a n  be d e t e r m i n e d  i n  a  m a t t e r  o f  d a y s ,  w h e r e a s  a c c i d e n t  

r e d u c t i o n  may r e q u i r e  a  y e a r  o r  more.  

The g e n e r a l  method o f  e v a l u a t i o n ,  t h e n ,  w i l l  b e  t o  

compare b e f o r e  and  a f t e r  a c c i d e n t  r a t e s  a t  t h e  s e l e c t e d  i n t e r -  

s e c t i o n s  f o r  a b o u t  one  y e a r  b e f o r e  and o n e  y e a r  a f t e r  t h e  

m o d i f i c a t i o n ,  C o n f l i c t  m e a s u r e s ,  s i m i l a r  t o  t h o s e  d e v e l o p e d  

b y  P e r k i n s  and  H a r r i s ,  w i l l  b e  t a k e n  a t  t h e  same i n t e r s e c t i o n s  

p e r i o d i c a l l y  i n  a  p e r i o d  b e f o r e  i n s t a l l a t i o n  o f  new s i g n s ,  and 

t h e  same measurements  i n  t h e  a f t e r  p e r i o d ,  I n d i v i d u a l  i n t e r -  

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

t r e a t m e n t - - t h u s  t h e r e  w i l l  b e  t h e  p o s s i b i l i t y  o f  e s t a b l i s h i n g  

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

more i n t e r c h a n g e s  u n m o d i f i e d .  We e x p e c t  t o  c a l c u l a t e  c o s t /  

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

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

d e s i g n  c h a n g e s ,  A t y p i c a l  b e l t w a y  i n t e r c h a n g e  i n  Ann Arbor  h a s  

b e e n  o b s e r v e d  t o  have  40 a c c i d e n t s  p e r  y e a r ,  I f  t h i s  c o u l d  



be  r ega rded  a s  t y p i c a l ,  a  20% r e d u c t i o n  i n  a c c i d e n t  r a t e  i n  a 

12 i n t e r s e c t i o n  be l tway c o u l d  be  d e t e c t e d  w i t h  some a s s u r a n c e  

i n  one y e a r .  

I f  a  second approach  can  b e  made i n  t h e  s i g n i n g  and 

s i g n a l l i n g  a r e a ,  we s u g g e s t  t h a t  t h e  r o u t i n g  s i g n s  i n  an  

urban a r e a  might b e  upda ted ,  Again,  t h e  experiment  r e q u i r e s  

a  s i t e  which has  a  p rob lem- - i . e . ,  one i n  which t h e r e  is some 

ev idence  t h a t  i n a d e q u a t e  s i g n i n g  c o n t r i b u t e s  t o  t h e  a c c i d e n t  

s i t u a t i o n .  A c i t y  which c o n t a i n s  an  o b j e c t i v e  f r e q u e n t e d  by 

b o t h  n a t i v e s  and out-of- towners  ( e , g .  a h o s p i t a l )  would be  

d e s i r a b l e .  Second, t h e  a r e a  must be l a r g e  enough t o  p r o v i d e  

u s e f u l  e x p e r i m e n t a l  r e s u l t s ,  And t h e r e  must be  a  h o s p i t a b l e  

community r eady  t o  undergo change.  

A cue  may be  t a k e n  from European c i t i e s  i n  t h i s  f i e l d - -  
i n  which s i g n s  i n d i c a t i n g  t h e  d i r e c t i o n  of  t h e  i n n e r - c i t y ,  t h e  

f reeway,  e t c ,  a r e  b o t h  f r e q u e n t  and o f t e n  c o l o r  coded f o r  ea sy  

i n t e r p r e t a t i o n ,  I t  seefils l i k e l y  t h a t  t h i s  s o r t  of  exper iment  

shou ld  b e  c a r r i e d  o u t  i n  a  s m a l l  t o  medium s i z e d  c i t y  ( say  

100,000 r e s i d e n t s )  because  of  t o t a l  c o s t .  But i f  t h e  e f f o r t  

i n  t h i s  program a r e a  c o u l d  be expanded t h i s  would b e  an 

a p p r o p r i a t e  expe r imen t .  

Measurement t e c h n i q u e s  would b e  somewhat d i f f e r e n t  from 

t h o s e  i n d i c a t e d  f o r  t h e  be l tway expe r imen t ,  I n  p a r t i c u l a r  we 

would use  more i n t e r v i e w s  ( e , g . ,  w i t h  v i s i t o r s  a t  t h e i r  d e s t i -  

n a t i o n )  and p robab ly  s p e c i a l  a c c i d e n t  r e p o r t  n o t a t i o n  t o  

i n d i c a t e  whether  t h e  p e r s o n s  invo lved  were f a m i l i a r  w i t h  t h e  

c i t y  and whether  t h e y  had been confused  by s i g n i n g  o r  t h e  

l a c k  t h e r e o f ,  

A t y p i c a l  exper iment  cou ld  r e q u i r e  2 groups  of u n f a m i l i a r  

s u b j e c t s  t o  f i n d  t h e i r  way t o  t h e  d e s t i n a t i o n  ( b e f o r e  and 

a f t e r  s i g n i n g  c h a n g e s ) ,  Measures of t h e i r  a t t e n t i o n  a s  w e l l  

a s  t h e i r  r o u t e  and t i m i n g  would b e  made, 



8 . 0  Sys tem R e s t o r a t i o n  

The System R e s t o r a t i o n  p rogram is p r i m a r i l y  c o n c e r n e d  w i t h  t h e  

immedia te  r e s p o n s e s  t o  a n  a c c i d e n t  s i t u a t i o n .  I n  terms o f  s t a n d a r d  

a r e a s ,  t h e  Emergency M e d i c a l  S e r v i c e s  S t a n d a r d  (Number 1 1 )  and  t h e  

Debris Hazard  C o n t r o l  and  C l e a n u p  S t a n d a r d  (Number 1 6 )  a r e  d i r e c t l y  

a p p l i c a b l e .  Whi le  t h e  s t a n d a r d s ,  and  t h e i r  s u p p o r t i n g  documents ,  

g o  i n t o  c o n s i d e r a b l e  d e t a i l ,  we s h a l l  o n l y  summar ize  t h e  m a j o r  

p o i n t s  h e r e .  C o n s i d e r e d  j o i n t l y  t h e s e  two 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  c o m m u n i t i e s  s h a l l  p r o v i d e  a d e q u a t e  s y s t e m s  

f o r  r e s p o n d i n g  t o  h ighway i n j u r i e s  o r  t o  h a z a r d o u s  d e b r i s  s o  

a s  t o  m i n i m i z e  f u r t h e r  i n j u r y  o r  damage. S p e c i f i c  r e c o m m e n d a t i o n s  

a r e  summar ized  a s :  

1. The d e v e l o p m e n t  o f  a  c o m p r e h e n s i v e  p l a n  f o r  t h e  s t a t e  
o r  community t o  p r o v i d e  f o r  h a n d l i n g  emergency s i t u a t i o n s .  

2 .  Adequa te  two-way c o m m u n i c a t i o n s .  
3 ,  An a d e q u a t e  n o t i f i c a t i o n  s y s t e m .  
4 .  Adequa te  t r a i n i n g  f o r :  

M e d i c a l  a t t e n d a n t s  
D r i v e r s  
Rescue  p e r s o n n e l  
D i s p a t c h e r s  

The f u n c t i o n  o f  a  p r o p e r l y  o p e r a t i n g  r e s t o r a t i o n  s y s t e m  is 

t h e  t i m e l y  and  s a f e  p e r f o r m a n c e  o f  a c t i o n s  n e c e s s a r y  t o  r e t u r n  

t h e  highway s y s t e m  t o  i ts  n o r m a l  o p e r a t i n g  c o n d i t i o n  a f t e r  a n  

a c c i d e n t .  T h i s  i n v o l v e s  communica t ion  o f  t h e  n e c e s s a r y  f a c t s  

t o  t h e  a p p r o p r i a t e  a g e n c i e s  ( ambulance ,  tow t r u c k ,  e t c . ) ;  d i s p a t c h  

o f  e q u i p m e n t ;  e x t r a c t i o n  o f  i n j u r e d  p e r s o n s  f rom t h e  w r e c k a g e ;  

f i r s t  a i d  f o r  t h e  i n j u r e d  and  s p e e d y  t r a n s p o r t a t i o n  t o  a d e q u a t e  

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

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

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

p r e v e n t  f u t u r e  m i s h a p s .  

S u r v e i l l a n c e  and  d e t e c t i o n  p r o c e s s e s  a r e  p e r f o r m e d  i n  mos t  

c o m m u n i t i e s  by  p r i v a t e  c i t i z e n s .  The o n e  communica t ion  c h a n n e l  

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



systeln.  The dispntch f a c ! i l  i t y ,  vc!hl(:lo p o o l ,  nncl n d m 1 n l ~ t ; r ~ t  lo11 

agency  a r e  i n c l u d e d  i n  t h i s  s y s t e m  s i n c e  t h e s e  components  e s t a b l i s h  

t h e  d i s p a t c h  p r o t o c o l  and t h e  s c r e e n i n g  p o l i c y .  They a l s o  d i c t a t e  

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

The p r i n c i p a l  g o a l  o f  t h e  emergency m e d i c a l  s y s t e m  is t o  

d e l i v e r  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  c a n  p r o v i d e  d e f i n i t i v e  

c a r e  i n  a  manner t h a t  max imizes  t h e  l i k e l i h o o d  o f  a  f a v o r a b l e  

p r o g n o s i s  w i t h  minimum m o r b i d i t y .  T h i s  c o n c i s e  s t a t e m e n t  is 

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

a c t e r i s t i c s  r e s p o n s i b l e  f o r  u l t i m a t e  p e r f o r m a n c e .  The t i m e  f rom 

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

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

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

a f f e c t s  t h e  c o n d i t i o n  o f  t h e  p a t i e n t .  T h e s e  a r e  t h e  two p r i m a r y  

c h a r a c t e r i s t i c s  w h i c h  c o n s t i t u t e  i n t e r m e d i a t e  m e a s u r e s  o f  t h e  

e f f e c t i v e n e s s  o f  a n  emergency m e d i c a l  r e c o v e r y  s y s t e m ,  

Whi le  t h e  m e d i c a l  s e r v i c e s  a c t  t o  r e t u r n  t h e  i n j u r e d  p e r s o n  

t o  h e a l t h ,  d e b r i s  h a z a r d  c o n t r o l s  a c t  t o  r e s t o r e  t h e  highway t o  

i ts normal  c o n d i t i o n .  Whi le  m e d i c a l  s e r v i c e s  a r e  a l w a y s  i m p o r t a n t  

t o  t h e  i n j u r e d ,  h a z a r d  c o n t r o l  c a n  p o t e n t i a l l y  b e  i m p o r t a n t  t o  l a r g e  

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

m a t e r i a l s  is q u i t e  h i g h  and  p r o p e r  h a n d l i n g  o f  t h e s e  m a t e r i a l s  

is e x t r e m e l y  i m p o r t a n t .  A d e t e r m i n a t i o n  6 f  t h e  c o s t  e f f e c t i v e n e s s  

o f  s u c h  p r o c e d u r e s ,  w h i l e  d i f f i c u l t ,  may b e  a p p r o a c h e d  b y  

a n a l y z i n g  mass  a c c i d e n t  d a t a .  

More d e t a i l e d  d i s c u s s i o n s  o f  t h e  s u b j e c t  c a n  c o n s i d e r  s u c h  

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

mum r e s p o n s e  t i m e ,  t h e  u s e  o f  p a r t i c u l a r  communica t ions  t e c h n i q u e s  

( s u c h  a s  t e l e m e t r y  o f  v i t a l  s i g n s  f rom ambulance  t o  h o s p i t a l )  e t c .  

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

t h e  s t a n d a r d s ,  b u t  w i l l  b e  c o n s i d e r e d  i n  t h e  e x p e r i m e n t a l  p l a n s ,  



8 .1  Emergency M e d i c a l  and D e b r i s  Removal Coun te rmeasure  P rograms  

A r e v i e w  o f  t h e  l i t e r a t u r e  was c o n d u c t e d  i n  t h e  emergency 

m e d i c a l  and d e b r i s  r e m o v a l  a r e a s .  The c o m p l e t e  c o l l e c t i o n  of  

m a t e r i a l s  is c o n t a i n e d  i n  Volume 2  o f  t h i s  r e p o r t .  A s e l e c t i o n  

o f  t h i s  l i t e r a t u r e  p e r t i n e n t  t o  e i t h e r  p a r t i c u l a r  c o u n t e r m e a s u r e s  

o r  t o  g e n e r a l  t y p e s  o f  c o u n t e r m e a s u r e s  is d i s c u s s e d  be low.  

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

c a t e g o r i e s :  

1, O r g a n i z a t i o n  and o p e r a t i o n  o f  h o s p i t a l  emergency d e p a r t m e n t s .  
2 .  Ambulance o p e r a t i o n s - - i n c l u d i n g  economic  c o n s i d e r a t i o n s ,  

o p t i m a l  a l l o c a t i o n  o f  ambulances  i n  a  community,  and 
t h e  t e c h n i c a l  a s p e c t s  o f  o p e r a t i o n  ( t r a i n i n g  and e q u i p m e n t ) .  

3 .  T r a i n i n g  o f  laymen f o r  p e r f o r m a n c e  a t  a c c i d e n t  s i t e s .  
4 .  Use o f  h e l i c o p t e r s  a s  emergency m e d i c a l  r e c o v e r y  v e h i c l e s .  
5 .  Communicat ion--for  n o t i f i c a t i o n  o f  a c c i d e n t s  

- - fo r  c o n v e r s a t i o n  o r  d a t a  t r a n s m i s s i o n s  
be tween  ambulance  and h o s p i t a l  

6 .  Model o r d i n a n c e s  f o r  emergency m e d i c a l  s y s t e m s .  

I n  a d d i t i o n ,  a  number o f  NHSB-sponsored p rograms  h a v e  a t t e m p t e d  

t o  d e m o n s t r a t e  one  o r  more o f  t h e  above  c o u n t e r m e a s u r e s  by  

i m p l e m e n t i n g  s t r o n g  p rograms  i n  c i t i e s ,  c o u n t i e s ,  o r  s t a t e s .  

I n  t h e  d e b r i s  r e m o v a l / h a z a r d  c o n t r o l  a r e a ,  t h e  l i t e r a t u r e  

is r a t h e r  s p a r s e .  I t  c a n  b e  d i v i d e d  f o r  d i s c u s s i o n  p u r p o s e s  i n t o :  

1. T r a i n i n g  f o r  h a n d l i n g  of  s p i l l e d  h a z a r d o u s  c a r g o .  
2 .  Use o f  h e l i c o p t e r s  f o r  d e b r i s  r e m o v a l  from a c t i v e  r o a d s .  
3 .  T r a i n i n g  p o l i c e  o r  o t h e r s  t o  h a n d l e  t r a f f i c  i n  c o n n e c t i o n  

w i t h  highway e m e r g e n c i e s .  

F i n a l l y ,  t h e r e  is one  m a j o r  NHSB-sponsored s t u d y  t h a t  h a s  a n a l y z e d  

t h i s  p rob lem i n  some d e t a i l  and may r e s u l t  i n  s u g g e s t i o n s  f o r  

a d d i t i o n a l  c o u n t e r m e a s u r e s .  The r e p o r t  on t h i s  s t u d y  h a s  n o t  

a s  y e t  b e e n  p u b l i s h e d ,  

T h e r e  have  b e e n  a  number o f  "402"-sponsored p rograms  i n  t h e  

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

s e r v e  a s  examples  o f  u s e f u l  c o u n t e r m e a s u r e  a c t i v i t i e s .  O t h e r s  

a r e  l e s s  i n n o v a t i v e ,  b u t  a r e  r e a s o n a b l y  new t o  t h e  communi t i e s  

i n  which  t h e y  w e r e  i n t r o d u c e d .  F o l l o w i n g  is a  b r i e f  t a b u l a t i o n  



o f  s e v e r a l  s u c h  p rograms  i n  t h e  EMS and  D e b r i s  Removal a r e a s  

t h a t  d e s e r v e  f u r t h e r  d i s c u s s i o n :  

S t a t e  T o t a l  $ F e d e r a l  $ D e s c r i p t i o n  

A r i z o n a  227 k 174 k Develop EMS s y s t e m  s t a t e w i d e  

A r k a n s a s  530 k 220 k E s t a b l i s h  4 c o u n t y  EMS programs  
and a s t a t e  program 

C a l i f o r n i a  3 , 3 2 7  k 1 , 9 7 8  k Develop means f o r  e a r l y  d e t e c t i o n  
and r e m o v a l  o f  d e b r i s  f rom 
f r e e w a y s  

C o l o r a d o  1 5  k 7 k  Develop advanced  w a r n i n g  s y s t e m  
f o r  f r e e w a y  d r i v i n g  c o n d i t i o n s  

M i c h i g a n  3 7  k 18 k An emergency m e d i c a l  communica t ion  
c o n t r o l  s y s t e m  f o r  Lenawee County 

M i n n e s o t a  1 , 2 9 6  k 648  k P u r c h a s e  9 1  ambulances  and 
implement  a s t a t e w i d e  program 

Nebraska  102 k 5 1  k E s t a b l i s h  a communica t ion  s y s t e m  
i n  1 2  a r e a s  f o r  r e p o r t i n g  c r a s h e s  
and d i s p a t c h i n g  emergency m e d i c a l  
c a r e  

New J e r s e y  81 k 6 7  k E s t a b l i s h  a n  EMS d a t a  c o l l e c t i o n  
s y s t e m  

162  k 57  k E s t a b l i s h  2-way h o s p i t a l -  to-ambu- 
l a n c e  communica t ion  s y s t e m  i n  
s e v e r a l  c o u n t i e s  

New York 418  k 418 k E s t a b l i s h  a s t a t e w i d e  d a t a  
c o l l e c t i o n  s y s t e m  

T e x a s  462 k 2 3 1  k Implement T e x a s  o v e r a l l  EMS p l a n  

Vermont 131 k 8 5  k P l a n  a c o o r d i n a t e d  communica t ions  
n e t w o r k  and implement  same 

W i s c o n s i n  6 k  6 k  Develop a manual  f o r  highway 
p e r s o n n e l  a t  a c c i d e n t  s i t e s  

The NHSB-sponsored "403" p rograms  i n  t h e  EMS f i e l d  a r e  

e x t e n s i v e .  Whi le  i t  was o r i g i n a l l y  hoped t h a t  t h e y  would 

s e r v e  a s  m o d e l s  f o r  improvements  i n  o t h e r  p a r t s  of t h e  c o u n t r y ,  

t h i s  g o a l  h a s  e v i d e n t l y  n o t  b e e n  w h o l l y  r e a l i z e d .  I n  p a r t  t h i s  

is b e c a u s e  d a t a  f rom t h e  s e v e r a l  p rograms  a r e  se ldom c o m p a r a b l e .  



T h e s e  "403" programs  d i d  d e m o n s t r ~ t e  R number o f  c o u n t e r m e r l s i ~ r e s ,  

however :  o r g a n i z n t i o n ,  t r a i n i n g ,  c o m m u n i c a t i o n ,  medicnl emergency 

e q u i p m e n t ,  and p a r t i c u l a r l y  t h e  u s e  o f  h e l i c o p t e r s .  Bu t  on  t h e  

b a s i s  of  d a t a  a v a i l a b l e  i t  d o e s  n o t  seem p o s s i b l e  t o  compare  

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

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

t e r m s  o f  c o s t - b e n e f i t .  

Rev iewing  t h e  e l e m e n t s  o f  a  r e s t o r a t i o n  s y s t e m  program 

( a s  d e r i v e d  f rom t h e  l i t e r a t u r e  r e v i e w ,  t h e  "402" p r o g r a m s ,  

and t h e  s e v e r a l  p a s t  and  p r e s e n t  d e m o n s t r a t i o n  p r o g r a m s ) ,  we come 

t o  t h e  f o l l o w i n g  c o n c l u s i o n :  Much o f  t h e  p a s t  work h a s  b e e n  

done  i n  a  few l a r g e  c i t i e s - - i . e .  t h e r e  h a v e  b e e n  d e m o n s t r a t i o n  

p rograms  i n  D e t r o i t ,  New York,  Los A n g l e l e s ,  Miami,  and  p a r a l l e l  

p rograms  s p o n s o r e d  by o t h e r  a g e n c i e s  i n  P i t t s b u r g h ,  B o s t o n ,  

and  P h i l a d e l p h i a .  T h e s e  p r o g r a m s  have  c o n s i d e r e d  t r a i n i n g ,  

t h e  u s e  o f  h e l i c o p t e r s ,  t h e  p r o b l e m s  o f  ambulance  s p a t i a l  

a l l o c a t i o n  i n  l a r g e  c i t i e s ,  and  c o m m u n i c a t i o n s .  W h i l e  t h e  d a t a  

f rom p a s t  p rograms  a r e  n o t  a l w a y s  c o m p a r a b l e ,  t h e r e  a r e  c e r t a i n l y  

some g e n e r a l i z a t i o n s  which  c a n  b e  made f rom t h e  e x p e r i m e n t a t i o n :  

H e l i c o p t e r s  i n  l a r g e  c i t i e s  d o  n o t  add  much t o  t h e  emergency 

m e d i c a l  c a p a b i l i t y ,  a l t h o u g h  t h e y  may add  c o n s i d e r a b l y  t o  c o s t .  

A l l o c a t i o n  is a  p rob lem w h i c h  c a n  b e  h a n d l e d  n i c e l y  by p r e d i c t a b l e  

a n a l y t i c a l  me thods - - in  some c i t i e s  i t  is a  m i n o r  p r o b l e m  b e c a u s e  

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

( e . g .  D e t r o i t  and  P h i l a d e l p h i a  h a v e  u s e d  p o l i c e  s t a t i o n  wagons 

a s  t r a n s p o r t i n g  v e h i c l e s  f o r  t h e  i n j u r e d ) .  Equipment and  

t r a i n i n g  is more o f  a n  economic  p rob lem t h a n  a n y t h i n g  e l s e .  

T h e r e  is a  s e r i o u s  s h o r t a g e  o f  money i n  a l l  o f  t h e  l a r g e  c i t i e s ,  

and any  m a j o r  c h a n g e  p rogram h a s  t o  c o n t e n d  w i t h  t h i s .  I n  

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

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

b e t t e r  a s s i g n m e n t  m e t h o d s ,  and  b e t t e r  equipment--and t h a t  



f u r t h e r  d e m o n s t r a t i o n  progams i n  t h i s  a r e a  would n o t  b e  l i k e l y  

t o  c h a n g e  t h e s e  c o n c l u s i o n s ,  U n f o r t u n a t e l y ,  t h e r e  is n o t  good 

c o s t / e f f e c t i v e n e s s  i n f o r m a t i o n  a v a i l a b l e  f rom s u c h  s t u d i e s ,  

b u t  a g a i n  i t  seems u n l i k e l y  t h a t  t h i s  c a n  b e  o b t a i n e d  f rom 

f u r t h e r  e x p e r i m e n t a t i o n .  To j u s t i f y  t h i s  c o n c l u s i o n ,  c o n s i d e r  

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

t h e  d e t e r m i n a t i o n  o f  c o s t .  

I n  t h e  D e t r o i t  emergency m e d i c a l  p rogram e x p e r i m e n t s  

were  c o n d u c t e d  c o n c e r n i n g  c o m m u n i c a t i o n s ,  t r a i n i n g ,  e q u i p m e n t ,  

a l l o c a t i o n ,  and  h e l i c o p t e r  u s a g e .  I t  was c o n c l u d e d  t h a t  D e t r o i t  

would b e  m e a s u r a b l y  b e t t e r  o f f  i f  t h e  ambulance  s e r v i c e  were 

moved f rom t h e  P o l i c e  Depar tmen t  (where  i t  c u r r e n t l y  r e s i d e s )  

t o  t h e  F i r e  D e p a r t m e n t .  The F i r e  Depar tmen t  a l r e a d y  o p e r a t e s  

r e s c u e  s q u a d s  w h i c h  h a n d l e  a b o u t  20% o f  t h e  m e d i c a l  emergency 

c a l l s  ( i n  a d d i t i o n  t o  t h e i r  normal  f i r e  a t t e n d a n t  d u t i e s ) .  

The c i t y ' s  a n a l y s t  c a l c u l a t e d  t h a t  t h e  c o s t  a s s o c i a t e d  w i t h  

t r a n s f e r r i n g  t h e  emergency m e d i c a l  r e s p o n s i b i l i t i e s  t o  t h e  F i r e  

Depar tmen t  would b e  m i n o r  and  t h a t  t h e  c i t y  would  b e  b e t t e r  

s e r v e d  by f i r e m e n  who had n o t h i n g  t o  d o  a t  t h e  s c e n e  o f  t h e  

a c c i d e n t  o t h e r  t h a n  t o  t r e a t  t h e  i n j u r e d .  The F i r e  D e p a r t m e n t ,  

on  t h e  o t h e r  h a n d ,  c a l c u l a t e d  t h a t  t h e y  would  r e q u i r e  more  t h a n  

1 0 0  new employees  a t  a  t o t a l  c o s t  o f  a b o u t  $ 1 , 8 0 0 0 , 0 0 0  p e r  y e a r .  

The f i r e m a n ' s  u n i o n  f i n a l l y  p o i n t e d  o u t  t h a t  t h e  i n c r e a s e d  t r a i n -  

i n g  r e q u i r e m e n t s  would j u s t i f y  h i g h e r  pay f o r  t h e s e  i n d i v i d u a l s  

b r i n g i n g  t h e  t o t a l  c o s t  t o  $ 4 , 0 0 0 , 0 0 0  p e r  y e a r .  I t  is o b v i o u s  

t h a t  t h e  a c t u a l  c o s t  is g o i n g  t o  b e  much a f f e c t e d  by p o l i t i c a l  

c o n s i d e r a t i o n s  and  t h a t  i t  is n e x t  t o  i m p o s s i b l e  f o r  e x a c t  

d e t e r m i n a t i o n  t o  b e  made a n a l y t i c a l l y .  

A n o t h e r  g r o u p  o f  d e m o n s t r a t i o n  emergency m e d i c a l  p rograms  

have  b e e n  c o n d u c t e d  a t  t h e  s t a t e  l e v e l  ( A r i z o n a ,  M i s s i s s i p p i ,  

N e b r a s k a )  and  h a v e  g e n e r a l l y  e m p h a s i z e d  h e l i c o p t e r s ,  I n  a d d i t i o n ,  

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



t h e  s t a t u s  of t h e i r  emergency m e d i c a l  ( p a r t i c u l a r l y  ambulance 

sys t em)  c a p a b i l i t i e s ,  While t h e r e  would seem t o  b e  v a l u e  i n  

c o n t r o l l e d  expe r imen t s  a t  t h e  s t a t e  l e v e l ,  t h e y  would b e  q u i t e  

expens ive .  Al though t h e  p a s t  and p r e s e n t  d e m o n s t r a t i o n  programs 

have n o t  b rough t  f o r t h  a  comple te  e x p l a n a t i o n  of  t h e  r e s t o r a t i o n  

problem o r  i ts s o l u t i o n s  a t  t h e  s t a t e  l e v e l ,  we conc lude  t h a t  

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

8 . 2  The Proposed Expe r imen ta l  Design 

We propose  t h a t  f o u r  s e p a r a t e  r e s t o r a t i o n  programs b e  

i n s t i t u t e d ,  a l l  of  them i n  a r e a s  of abou t  coun ty  s ize .  We i n t e n d  

t o  minimize i f  n o t  e l i m i n a t e  t h e  p a r t i c i p a t i o n  of  h e l i c o p t e r s - -  

no t  because  t h e y  have no p l a c e  i n  t h e  r e s t o r a t i o n  sys t em,  b u t  

because  we b e l i e v e  t h a t  t h e y  w i l l  be  used  enough i n  o t h e r  programs 

t o  show t h e i r  w o r t h ,  S i m i l a r l y  we choose  no t  t o  exper iment  w i t h  

r e s t o r a t i o n  programs i n  l a r g e  c i t i e s ,  i n  p a r t  because  t h e r e  

have been  p a r t i c u l a r  programs i n  New York, D e t r o i t ,  Los Angeles ,  

and Miami under  p a s t  d e m o n s t r a t i o n  e f f o r t s ,  and i n  p a r t  because  

t h e r e  seems t o  b e  g r e a t e r  p o t e n t i a l  f o r  improvement i n  r u r a l  

o r  s e m i - r u r a l  a r e a s ,  and t h u s  a  b e t t e r  chance  f o r  u s e f u l  

measurements.  

A p a r t i c u l a r  c h o i c e  of s i t e s  f o r  t h i s  program a r e a  has  

n o t  been  made, b u t  c o n s i d e r a t i o n s  f o r  t h e  c h o i c e  a r e  a s  f o l l o w s :  

1. An a r e a  l a r g e  enough t o  p e r m i t  s t a t i s t i c a l l y  s i g n i f i c a n t  
measurement of  changes  i n  t h e  r e s p o n s e  o r  o t h e r  s e r v i c e  
times a s s o c i a t e d  w i t h  b o t h  t h e  emergency med ica l  and 
d e b r i s  removal  o p e r a t i o n s ,  

2 .  An a r e a  which has  e i t h e r  a  demons t r a t ed  o r  c a l c u l a t e d  
r e s t o r a t  i o n  problem t h a t  is amenable t o  s o l u t i o n .  
T h i s  means t h a t  t h e  p r e s e n t  s e r v i c e  times a r e  l a r g e r  
t h a n  t h e y  s h o u l d  be, t h a t  t h e  med ica l  c a p a b i l i t y  of  
t h e  r e s t o r a t i o n  sys t em is p r i m i t i v e ,  and/or  t h e r e  
a r e  many a c c i d e n t s  caused  by p r e v i o u s  a c c i d e n t s .  

3 .  An a r e a  i n  which t h e  s o c i a l / p o l i t i c a l  environment  
is conducive  t o  change ,  and i n  which t h e  p a r t i c i p a n t s  
a r e  w i l l i n g  t o  de t e rmine  o r  p e r m i t  d e t e r m i n a t i o n  o f  
measures  of e f f e c t i v e n e s s .  



The c h o s e n  l e v e l  f o r  r e s t o r a t i o n  e x p e r i m e n t a t i o n  is a 

c o u n t y  w i t h  a n  a r e a  o f  t h e  o r d e r  o f  1000 s q u a r e  m i l e s ,  and a  

t o t a l  p o p u l a t i o n  o f  1 0 0 , 0 0 0  t o  4 0 0 , 0 0 0 ,  and  a t  l e a s t  o n e  c i t y  o f  

t h e  o r d e r  o f  5 0 , 0 0 0  t o  1 5 0 , 0 0 0 ,  T h i s  would p r o v i d e  a  s e t t i n g  

i n  which  t h e r e  c o u l d  well b e  d e f i c i e n c i e s  i n  c o m m u n i c a t i o n s ,  

a l l o c a t i o n ,  t r a i n i n g ,  and  ambulance  e q u i p m e n t ,  Washtenaw 

County ,  i n  M i c h i g a n ,  c o u l d  s e r v e  a s  a  model  f o r  p h y s i c a l  s i z e  

and p o p u l a t i o n  d e n s i t y  b u t  is p r o b a b l y  t o o  f a r  advanced  i n  its 

s e r v i c e  t o  s e r v e  a s  a n  e x p e r i m e n t a l  u n i t ,  Volz ( r e f ,  8-1) 

h a s  p r e s e n t e d  a  s o l u t i o n  t o  t h e  a l l o c a t i o n  p rob lem i n  s u c h  a n  

a r e a  i n  a  r e c e n t  p a p e r .  Communicat ions c u r r e n t l y  i n  f o r c d  

i n  t h i s  community i n c l u d e  a c e n t r a l i z e d  ambulance  d i s p a t c h i n g  

s y s t e m  and  a  p r i v a t e  ( r a d i o )  ambulance  t o  h o s p i t a l  s y s t e m ,  

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

a u s p i c e s  o f  t h e  l o c a l  ( U n i v e r s i t y )  m e d i c a l  s c h o o l ,  Most 

s e r v i c e  i n  t h e  c o u n t y  is p r o v i d e d  by a  s i n g l e  r a t h e r  w e l l -  

e q u i p p e d  c o m m e r c i a l  p u r v e y o r  o f  ambulance  s e r v i c e s .  

A l t h o u g h  most  o f  t h e s e  c h a n g e s  h a v e  t a k e n  p l a c e  o v e r  a  

p e r i o d  o f  o n l y  a few y e a r s - - i . e .  a  t r a n s i t i o n  from p r i m a r i l y  

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

were  e s s e n t i a l l y  no c a r e f u l  measurements  made o f  t h e  e f f e c t  o f  

t h e  c h a n g e s .  No o n e  c a n  t e l l ,  e x c e p t  b y  a n e c d o t e ,  w h e t h e r  

t h e  new s e r v i c e  is f a s t e r ,  h a s  a  h i g h e r  q u a l i t y  o f  m e d i c a l  c a r e ,  

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

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

a c c i d e n t  d a t a  o r  i n  t h e  number o f  f a t a l  i n j u r i e s  p e r  u n i t  t ime, 

S e r v i c e  t i m e s  o f  t h e  new s y s t e m  h a v e  b e e n  m e a s u r e d ,  b u t  c a n  

n o t  b e  compared w i t h  t h e  o l d  s y s t e m  b e c a u s e  no d a t a  on  t h a t  

e x i s t s .  

Ye t  t h e r e  is c e r t a i n l y  a n  i n t u i t i v e  f e e l i n g  among t h e  

p a r t i c i p a n t s  i n  t h e  s y s t e m  t h a t  t h e  new s y s t e m  is " b e t t e r M  

a n d  w o r t h w h i l e ,  I t  h a s  b e e n  s u p p o r t e d  i n  p a r t  b y  t a x  m o n i e s ,  



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

t h e  b e l i e f  t h a t  i t  is wor th  i t ,  

There is no a s s e r t i o n  h e r e  t h a t  t h i s  coun ty  is n e a r  

p e r f e c t - - t h e r e  a r e  indeed  s e v e r a l  problem a r e a s  which d e s e r v e  

f u r t h e r  a t t e n t i o n :  t e n u r e  of t h e  m e d i c a l  a t t e n d a n t s ,  agreement 

of s e v e r a l  p o l i t i c a l  s u b d i v i s i o n s  on s u p p o r t  of t h e  program, e t c .  

But t h e  major  e l emen t s  of a  p o s s i b l e  e x p e r i m e n t a l  program a r e  t h e r e .  

We p ropose ,  t h e n ,  t o  conduct  p a r a l l e l  o p e r a t i o n a l  expe r imen t s  

i n  d i f f e r e n t  c o u n t i e s ,  Each succeed ing  exper iment  would 

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

t i o n  a r e a ,  and t h e  r ange  would encompass e v e r y t h i n g  from a  

r a t h e r  backward program t o  a  ve ry  forward  one.  The l e v e l s  

a r e  d i s p l a y e d  i n  Tab le  8-1, 

Suppose t h a t  we cou ld  s t a r t  w i t h  f o u r  a r e a s ,  a l l  i n  

app rox ima te ly  t h e  c o n d i t i o n  of  l e v e l  I--a r eady  t o  r e t i r e  

m a k e s h i f t  ambulance s e r v i c e  w i t h  a  minimal communications and 

med ica l  equipment ,  For  a  p e r i o d  a l l  a r e a s  would b e  l e f t  

u n d i s t u r b e d  t o  pe rmi t  some be fo re -expe r imen ta t ion  measures  t o  

be  t a k e n ,  b u t  u l t i m a t e l y  we would want t o  change a l l  of t h e  

a r e a s  e x c e p t  one i n  t h e  d i r e c t i o n  of conforming t o  t h e  NHSB 

s t a n d a r d .  We propose  t h r e e  l e v e l s  of  improvement, shown 

i n  t h e  c h a r t  a s  11, 111, and I V .  These might  b e  c o n s i d e r e d  

t h e  good, b e t t e r ,  b e s t  approach ,  a s  t h e  f i r s t  is presumed t o  

be  r e s p o n s i v e  t o  t h e  s t a n d a r d  i n  a  minimal way, and t h e  l a t t e r  

p robab ly  exceeds  i t ,  

For each  of  f o u r  a r e a s - - t r a i n i n g ,  equipment ,  p l a n n i n g ,  and 

detection/notification--general l e v e l s  of achievement  have been 

s p e c i f i e d .  A s  i n  o t h e r  e x p e r i m e n t a l  a r e a s ,  however, i t  is 

impor t an t  t o  c o n s i d e r  t h e  i n t e r e s t s  of t h e  community s t r o n g l y  

i n  t h i s  m a t t e r  and we s u g g e s t  a  c o m p e t i t i v e  d e s i g n  approach .  

D e t a i l e d  s p e c i f i c a t i o n  f o r  t h e  v a r i o u s  l e v e l s  w i l l  be  p r e p a r e d ,  

and w i t h  t h e  a s s i s t a n c e  of r e g i o n a l  d i r e c t o r s  and s t a t e  coo rd in -  



a t o r s ,  d i s c u s s i o n s  w i l l  b e  begun  w i t h  p a r t i c u l a r  c o m m u n i t i e s  

r e g a r d i n g  t h e i r  i n t e r e s t s  i n  t h e  program.  We s u g g e s t  t h a t  

a  p a i d  p l a n n i n g  a c t i v i t y  m i g h t  b e  i n  o r d e r  f o r  a  number o f  

c h o s e n  communi t i e s - - fo l lowed  by c o n t r a c t  a w a r d s  t o  t h o s e  

a r e a s  which  come c l o s e s t  t o  s a t i s f y i n g  t h e  r e q u i r e m e n t s  

o f  t h e  e x p e r i m e n t a l  d e s i g n .  



T a b l e  8-1 

A r e a  o f  I m p r o v e m e n t  L e v e l  I ( c o n t r o l j  L e v e l  I1 ( g o o d )  L e v e l  I 1 1  ( b e t t e r )  L e v e l  I V  ( b e s t )  

TRAINING OF A t t e n d a n t s  (m!) A s  is A d v a n c e d  Red NHSB c o u r s e  P a r a m e d i c  c o u r s e  
C r o s s  c o u r s e  ( R e f .  8-2 & 8-3)  

D i s p a t c h e r s  (Ed G DHC) A s  is No c h a n g e  T r a i n i n g  ( R e f .  8 -4)  A d v a n c e d  t r a i n i n g  ( R e f .  8 -4)  

Hwy p e r s o n n e l  (DHC) A s  is  Xo c h a n g e  T r a i n i n g  A d v a n c e d  t r a i n i n g  

D r i v e r s  (Dl & DHC) A s  is No c h a n g e  T r a i n i n g  A d v a n c e d  t r a i n i n g  

G e n e r a l  p u b l i c  

EQUIPMENT A m b u l a n c e s  
H e l i c o p t e r s  

Tow t r u c k s ,  e t c  

C o m m u n i c a t i o n s  

PLANNI NG S t a t e / C o u n t y  

DETECTION AND 
NOTIFICATION 

A s  is KO c h a n g e  

C o n v e n t  i o n a  1 
a m b u l a n c e  

A s  is No c h a n g e  

A s  i s  (may b e  2-way r a d i o  
t e l e p h o n e  t o  
f u n e r a l  home) 

R u d i m e n t a r y  

T e l e p h o n e  

Red C r o s s  c o u r s e  Red C r o s s  c o u r s e  a v a i l a b l e  
a v a i l a b l e  p l u s  c o u r s e  i n  h i g h  s c h o o l  

d r i v e r  e d .  c u r r i c u l u m  

NHSE recommended  ambu- Same a s  I11 
l a n c e s  a n d  e q u i p m e n t  
( R e f .  8 -5)  

R e f .  8-4 R e f .  8-4 

2-way r a d i o  w ~ t h  c e n -  Same p l u s  a m b u l a n c e  t o  
t r a l  c o o r d i n a t i o n  a n d  h o s p i t a l  c o m m u n i c a t i o n  
d i s p a t c h i n g  i n c l u d i n g  c o o p e r a t i o n  o f  

p h y s i c i a n s  

C o u n t y - w i d e ,  a c t i v e  Same p l u s  p o s s i b l e  c o m p u t e r  
c o m m i t t e e ,  m a n u a l  o p t i m a l  a l l o c a t i o n  a n d  i n -  
a l l o c a t i o n  o f  r e s o u r c e s  c l u d i n g  o f  e m e r g e n c y  r o o m s  

i n  p l a n n i n g  

S i g n i n g  p r o g r a m  t o  Same p l u s  p o s s i b i l i t y  o f  
i n d i c a t e  l o c a t i o n  os c e n t r a l  d i s p a t c h  a  l a  S a n t a  
m e d i c a l  f a c i l i t i e s  C r u z  c o u n t y ,  h e a v y  u s e  o f  

CRW, s t r o n g  p u b l i c  i n f o r m a -  
t i o n  p r o g r a m  



9 . 0  Experimental S e t t i n g  

The choice of experimental t e s t  s i t e s  t h a t  a r e  s u i t a b l e  f o r  

implementation of the  s i x  program types discussed e a r l i e r  is a  

complex, many-faceted problem t h a t  we w i l l  i nves t i ga t e  i n  some 

d e t a i l  i n  t h i s  s e c t i o n .  Our i n t e n t  here is not t o  l i s t  a  f i n a l  

choice of s i t e s ,  but r a t h e r  t o  present  and d i scuss  t h e  var ious  

f a c t o r s  t h a t  we f e e l  a r e  important t o  such a  s e l e c t i o n  and t o  re -  

view the  sources of information we have used t o  ob t a in  background 

information necessary fo r  making a  success fu l  judgement. In re -  

viewing the  performance of many s a f e t y  programs c a r r i e d  out  i n  the  

pas t ,  a  general  f e e l i n g  h a s  developed among s a f e t y  admin is t ra to rs  

t h a t  admin is t ra t ive  o rgan iza t ion ,  management c a p a b i l i t y ,  program 

ffmorale l f ,  and other  personal ,  p o l i t i c a l ,  and organ iza t iona l  f e a t -  

ures of t he  government agency respons ib le  fo r  the  program may be 

a s  important t o  u l t imate  success a s  the  t echn ica l  cor rec tness  of 

t he  plan or t he  nature  of the  countermeasures t h a t  a r e  employed. 

From a  system point  of view t h i s  is hardly s u r p r i s i n g  of 

course.  Our not ion of what c o n s t i t u t e s  the  t r a f f i c  system is simp- 

l y  expanding t o  include a l l  important components. I t  is tempting 

t o  consider a  l a rge  s c a l e  demonstaation program (such a s  t h e  type 

envisioned i n  t h i s  s tudy) a s  t he  opportunity t o  perform a  quanti-  

t a t i v e  or well  defined phys i ca l  measurement on some pa r t  of the  

highway t r a f f i c  sys tem. ,  If t h i s  system is assumed t o  be some ssrt 

of e n t i t y  t o  i t s e l f  w i t h  c h a r a c t e r i s t i c s  t h a t  a r e  independent of 

t he  o rgan iza t ions  responsible  f o r  t h e i r  opera t ion ,  then it might 

be poss ib le  t o  s e t  down a  well  thought-out experimental plan t h a t  

may be app l ied  in any s i t u a t i o n  t o  uniformly y i e l d  the  des i r ed  in- 

formation.  

Since people a r e  involved in  a l l  phases of t he  t r a f f i c  system, 

however, it  is c l e a r  t h a t  wel l  thought-out programs w i l l  succeed 

in  one s i t u a t i o n ,  do passably well  in  a  second, and f a l t e r  i n  a  

t h i r d .  I n  f a c t ,  much the  same comment can o f t en  be made f o r  poor- 



l y  thoughout programs. The d i f f e r e n c e s  i n  t he se  experiments can 

o f t e n  be t r aced  t o  t he  mot ivat ion of t h e  people involved i n  admin- 

i s t e r i n g  t h e  program, t o  t he  management s t r u c t u r e  of t h e  respons i -  

b le  agency, o r  t o  some o ther  personal  f a c t o r .  T h u s ,  i n  p lac ing  a  

s i t e  we f e e l  s t rong ly  t h a t  p o l i t i c a l  and o rgan iza t i ona l  r e l a t i o n -  

s h i p s  m u s t  be taken f u l l y  i n t o  account and t h a t  t he  mot ivat ions  

of t h e  people who w i l l  be involved in  conducting t he  experiment 

be weighed c a r e f u l l y .  

In t he  remainder of t h i s  s e c t i o n  we w i l l  d i s cus s  t he  more i m -  

por tan t  f a c t o r s  t h a t  m u s t  be considered and a  d i scuss ion  of the  

sources  of information t h a t  we w i l l  use i n  de f in ing  t e s t  s i t e s .  

9 . 1  Governmental and Legal Re la t ionsh ips  

Local and s t a t e  l e v e l  governmental u n i t s  occur i n  many d i -  

ve rse  forms and v a r i e t i e s .  In order t o  eva lua t e  how e f f e c t i v e l y  

a  program w i l l  be admistered or  how succes s fu l  t h e  p ro j ec t  manage- 

ment w i l l  be i n  acheiving t h e  cooperat ion of a l l  necessary a c t i v i t -  

i e s ,  it is necessary t o  i n v e s t i g a t e  t h e  important l e g a l  and admin- 

i s t r a t i v e  a spec t s  of t h e  l o c a l  o rgan iza t ion .  For example, it is 

poss ib le  t o  nego t i a t e  i n  a l l  good f a i t h  w i t h  a  p a r t i c u l a r  govern- 

mental agency t h a t  r ep re sen t s  i t s e l f  a s  t h e  respons ib le  agency f o r  

s a f e t y  program management. However, unless  t h i s  agency has t h e  

c l e a r l y  def ined a u t h o r i t y  and d e s i r e  t o  au tho r i ze  t h e  deployment 

of a c t u a l  resources ,  an experimental  program may f a i l  when indepe- 

ndent s e r v i c e  u n i t s  ( h o s p i t a l ,  po l ice  f o r c e ,  motor veh i c l e  depar t -  

ment, e t c . )  pursue t h e i r  own p r i o r i t y  goals  t o  t h e  exc lus ion  of 

t he  program and its o b j e c t i v e s .  In t h i s  example, t h e  f a i l u r e  oc- 

cu r s  because the  r e a l  o rgan iza t i ona l  s t r u c t u r e  and chain  of command 

was not proper ly  eva lua ted .  



9 . 1 . 1  Admin i s t ra t ive  Cons idera t  ions  

A s  i n d i c a t e d  by t h e  above example, i t  is necessary  t o  under- 

s t and  i n  some d e t a i l  t h e  a d m i n i s t r a t i v e  t h e  a d m i n i s t r a t i v e  organ- 

i z a t i o n  oP t h e  governmental u n i t  under e v a l u a t i o n .  Now t h i s  g o a l ,  

l i k e  "Le t ' s  put a  man on t h e  moon by 197011 is somewhat e a s i e r  t o  
s t a t e  t h a t  i t  is t o  accomplish. The major problem here  seems t o  

be t h e  f a c t  t h a t  t h e  avowed o r g a n i z a t i o n a l  s t r u c t u r e  does not  a l -  

ways correspond t o  t h e  a c t u a l  cha in  of command. By sheer  f o r c e  
of p e r s o n a l i t y ,  p o l i t i c a l  maneuvering, o r  honest  accomplishment 

an i nd iv idua l  o r  agency may ache ive  a  s t a t u s  of r e s p o n s i b l i t y  f o r  

some a c t i o n  a r e a .  Chain of command is not  o f t e n  a  c l e a r - cu t  mat te r  

i n  complex o rgan i za t i on  s t r u c t u r e s ,  however, and t h i s  r e spons ib l e  

agency may f i n d  i t s e l f  l i k e  a  rock i n  a  s t ream w i t h  t h e  water pour- 

ing  f r e e l y  around i t .  Our po in t  he re  is simply t h a t  dec l a r ed  o r -  

gan i za t  ion is  on ly  an i n d i c a t i o n  of a c t u a l  o p e r a t i n g  o rgan i za t i on  

and t h a t  a  f u l l  knowledge of t h e  l a t t e r  can u s u a l l y  be gained by 

obse rva t ion  of t h e  system i n  a c t i o n .  

To pave t h e  way f o r  s u c c e s s f u l  program ope ra t i on ,  each a r e a  

w i th in  t h e  program r e q u i r i n g  s p e c i f i c  s e r v i c e s  from t h e  community 

should  be i d e n t i f i e d .  Following t h i s ,  a  de te rmina t ion  of t h e  agen- 

cy r e spons ib l e  f o r  providing t h i s  s e r v i c e  should  be made. Unfort-  

una t e ly ,  it may develop t h a t  no r e spons ib l e  agency f o r  t h i s  pa r t -  

i c u l a r  f unc t i on  e x i s t s .  In such a  s i t u a t i o n  an  agency w i l l i n g  t o  

accep t  t h e  added r e s p o n s i b i l i t y  must be found and charged w i t h  t h e  

proper a u t h o r i t y ,  o r  a  new agency must be formed. F i n a l l y ,  t h e  

persons and agenc ies  comprising t h e  cha in  of command r e spons ib l e  

f o r  a u t h o r i z i n g  and committing t h e s e  s e r v i c e s  should  be i d e n t i f i e d .  

To r e i t e r a t e  a  po in t  he r e ,  it  is necessary  i n  t h i s  a n a l y s i s  t o  d i f -  

f e r e n t  i a t e  between po l i cy  making, review,  and a n a l y s i s  agenc ies  on 

one hand and o p e r a t i o n a l  agenc ies  on t h e  o t h e r .  Author iza t ion  f o r  



committment of resources  should come from the  highest  a u t h o r i t y  

necessary and shou ld \be  r e a l i z e d  by those  f u r t h e r  on down t h e  

chain of command. 

The problem of commitment is  important i n  view of t he  d u r a t r  

ion of t he  demonstration programs (on t he  order  of f i v e  years)  

and the  present  unse t t l ed  na tu re  of n a t i o n a l  and i n t e r n a t i o n a l  

a f f a i r s .  For i n s t ance ,  i n  t he  po l i ce  a r e a s  p a r t i c u l a r l y  a  sharp ly  

e s c a l a t i n g  crime r a t e  w i l l  p lace  g rea t  p ressures  on t he  po l i ce  com- 

missioner t o  use a l l  h i s  a v a i l a b l e  resources  i n  a  concer ted enforce-  

ment campaign. T h u s ,  po l i ce  o f f i c e r s  who a r e  ass igned t o  t r a f f i c  

s e r v i c e s  may a c t u a l l y  spend much of t h e i r  time in  crime-f i gh t ing  

a c t i v i t i e s .  No one would suggest  t h a t  many t r a f f i c  s e r v i c e s  a r e  

h ighest  p r i o r i t y  po l ice  a c t i v i t i e s  so  t h a t  t h i s  e n t i r e  problem is 

open t o  deba te .  

In summary, what we a r e  suggest ing is t h a t  a  r a t h e r  c a r e f u l  

s tudy of admin i s t r a t i ve  o rgan iza t ion  be made i n  p o t e n t i a l  t e s t  

s i t e  a r e a s  t o  determine -- a s  a  minimum -- who is respons ib le  f o r  

succes s fu l  opera t ion  of t he  program. The na ture  of t h e  quest ions  

r a i s e d  here i nd i ca t e s  a  c l o s e  r e l a t i o n s h i p  t o  t he  403 funded Dem- 

ons t ra  t ion County Programs being conducted i n  Oakland County, Mich- 

igan and Shelby County, Tennessee. The purpose of t he  countermea- 

su re s  program is t o  syn thes i ze  ope ra t i ona l  program plans  t o  demon- 

~ t r a t e  t h e  e f f e c t i v e n e s s  of s e l e c t e d  countermeasures. The a c t u a l  

implementat ion of such p lans ,  however, presupposes t he  ex i s t ence  

of a  community having necessary f a c i l i t i e s  and managerial exper- 

ience t o  ca r ry  ou t  t h e  program. The development of such communit- 

i e s  is t h e  Demonstration County Program goa l .  

9 . 1 . 2  L e g i s l a t i v e  and Legal Considerat ions  

The a c t u a l  opera t ion  of a  demonstrat ion program is most sen- 

s i t i v e l y  dependent on t h e  admin i s t r a t i ve  branch of government, but 

the  l e g a l / l e g i s l a t i v e  environment i n  t he  community e f f e c t i v e l y  de- 



termines the  na ture  of t he  program t h a t  may be c a r r i e d  on. 

Each p o t e n t i a l  countermeasure i n  an experimental  program i n -  

volves the  modif ica t ion of an e x i s t i n g  system or  the  in t roduc t ion  

of a  new one. If the  modif ica t ion involves a  change in  degree but 

not i n  p r i n c i p l e ,  then the  countermeasure would usua l ly  f a l l  under 

e x i s t i n g  laws and p r a c t i c e s  and could be implemented i n  most com- 

muni t i t es  w i t h  no l e g a l  ~ ~ m p l i ~ a t i ~ n ~ .  An example of t h i s  is an 
increase  in  t he  s i z e  of a  po l ice  f o r c e .  On the  o ther  hand t h e  

p o t e n t i a l  countermeasures could d i f f e r  i n  p r i n c i p l e  from e x i s t i n g  

p rac t i ce  or  could involve t he  in t roduc t ion  of a  new p r i n c i p l e . .  In 

t h i s  case t he re  is a  s t r o n g  p o s s i b i l i t y  t h a t  t he  technique would 

not be adequately def ined by l e g i s l a t i v e  a c t i o n .  Examples of t h i s  

contingency concerns t he  r i g h t  of po l ice  t o  s t o p  and quest ion people 

when no s p e c i f i c  crime is suspected or  the  modif ica t ion of t r a f f i c  

s i gns  and o ther  c o n t r o l  devices  whose na ture  is prescr ibed  by law. 

In des igning the  implementation of a  given program then,  two 

courses of a c t i o n  a r e  poss ib le :  1) Make s u r e  t h a t  t he  countermea- 

su re s  t h a t  a r e  choosen f o r  implementation a r e  compatible w i t h  t he  

l a w s  of t he  community, or  2 )  determine i f  t he  necessary l eg i s l a - .  

t ive backing f o r  a  s p e c i f i c  countermeasure may be e a s i l y  enacted,.  

I t  is expected t h a t  l e g a l  cons idera t ions  w i l l  provide an e f -  

f e c t i v e  c o n t r o l  over the  novelness of t he  techniques t h a t  a r e  em- 

ployed due simply t o  the  lack of precedence. 

9 . 2  In te rpersona l  Re la t ionsh ips  

Since people a r e  involved in  a l l  phases of t he  t e s t  programs, 

t h i s  t op i c  conceivably comes t o  bear i n  a l l  s i t e i n g  c r i t e r i a .  

However, we r e s t r i c t  t he  meaning here t o  a  d i scuss ion  of s eve ra l  

pe r t i nen t  t o p i c s .  

9 . 2 . 1  P o l i t i c a l  Climate 

We have discussed above the  need f o r  determining the  adminis- 



t r a t i v e  s t r u c t u r e  of the  government agency responsible  f o r  manag- 

ing the  experimental program. How e f f e c t i v e l y  t h i s  sy$tem operates  

fo r  the  well  being of the  public depends never theless  on the  po- 

l i t i c a l  atmosphere t h a t  e x i s t s  a t  the  t e s t  l oca l e .  

A prec i se  meaning of p o l i t i c a l  cl imate is  d i f f i c u l t  t o  form- 

u l a t e .  In our form of government the  p o l i t i c a l  par ty  system is 

character ized by a  na tu ra l  s e t  of checks and balances t h a t  tends 

t o  keep the  par ty  t h a t  is  power honest.  A considerable amount of 

va r i a t i on  e x i s t s  i n  the  operat ion of governmental systems, however, 

r e l a t i v e  t o  the  balance between e f f o r t  needed t o  do t he  job requ i r -  

ed of the public o f f i c i a l  and the  e f f o r t  needed t o  maintain the  

p o l i t i c a l  system. A t  one extreme, party considerat ions  dominate 

public ones; a t  the  other  extreme the  opposite is t r u e .  While it 

is u n r e a l i s t i c  t o  expect un fa i l i ng  dedicat ion t o  public needs, it is 
a l s o  u n r e a l i s t i c  t o  expect good cooperation i n  a  community where t h e  
o f f i c i a l ' s  job next year depends on how much he has done fo r  the  

p o l i t i c a l  benef i t  of h i s  par ty  or h i s  super io rs  and not how much 

he has done f o r  the  publ ic .  In analyzing the  mer i t s  of a  poss ible  
t e s t  s i t e  t he r fo re ,  we f e e l  t h a t  i t  is necessary t o  determine the  

degree of p o l i t i c a l  involvement t h a t  var ious  o f f i c i a l s  a r e  sub jec t  
t o  i n  the  course of t h e i r  d u t i e s .  

In order t o  measure t h i s  involvement it is necessary t o  de te r -  

mine the  s t a t u s  of personnel involved in  the  highway sa fe ty  area:  

t h a t  i s ,  a r e  the  important people e l ec t ed ,  appointed,  or a r e  they 

c i v i l i a n  employees w i t h  some s o r t  of career  s t a t u s ?  Does the  en- 

t i r e  s a f e t y  s t a f f  change during e l e c t  ion periods when key personnel 

(and hence p o l i c i e s )  may undergo d r a s t i c  changes? 

Because the  Governor's Safety Representat ive is an important 

par t  of the  s a f e ty  program operat ion,  h i s  (or  her) p o l i t i c a l  pos- 

i t i o n  can s t rongly  a f f e c t  the  s t a t e ' s  program. Important quest ions 

here a r e  the  nature of the  r e l a t i o n s i p  beCween the  Governor and 

Representat ive (c lose- f r iend ly  or  d is tant- formal)  and the  r a t i n g  



of t he  r ep re sen t a t i ve  a s  a  working, d i r e c t i n g  member of the  s t a t e  

s a f e t y  fo rce .  

P o l i t i c a l  involvement is another f a c t o r  t h a t  has c r u c i a l  i m -  

p l i c a t i o n s  fo r  the  conduct of a  long term program. A well-planned, 

well-organized study may e f f e c t i v e l y  cease t o  func t ion  or a t  bes t  

s u f f e r  s e r i o u s  setback i f  key members of the  team who a r e  exper i -  

enced in  how th ings  work a r e  replaced in  mid-stream by a  l a rge  

s c a l e  governmental turnover .  

9 . 2 . 2  Group Pr ide  

In t h e  SCOPE-type programs under d i scuss ion  i n  t h i s  r e p o r t ,  

one research  o r i en t ed  group is respons ib le  fo r  c r e a t i n g  and devel- 

oping programs plans which a r e  then turned over t o  a  second group 

f o r  execution.  T h i s  type of o rgan iza t ion  opens t he  door fo r  con- 

f l i c t  s i nce  t he  experiment goals  and methodologies a r e  not l i k e l y  

t o  have t he  f u l l  concurrence of those e l ec t ed  t o  c a r r y  them ou t .  

Many programs in  t he  s o c i a l  s e r v i c e s  a rea  of t h e  f e d e r a l  gov- 

ernment have not done wel l  i n  p r ac t i ce  because the  people which the  

program was supposed t o  help f e l t  t h a t  t h e i r  a c t u a l  needs were 

subjugated t o  t h e i r  supposed needs a s  viewed by the  ( d i s t a n t )  plan- 

ners .  I t  is tempting t o  consider convincing the  program r e c i p i e n t s  

t h a t  t he  ideas s e t  f o r t h  by the  planners a r e  a c u t a l l y  t h e i r  ideas 

and consequently deserve suppor t .  T h i s  is an even more f l a g r a n t  

demonstration of s u p e r i o r i t y ,  however, and i n  t he  long run is pro- 

bably not a  sound s o l u t i o n .  The most p l aus ib l e  way of a t t a c k i n g  

the  problem seems a t  present  t o  be a  s t ra ight- forward presen ta t ion  

of suggested methodologies, followed by a  give-and-take bargaining 

s e s s ion  t o  achieve a  f i n a l  plan t h a t  can be a c t i v e l y  supported by 

the  group respons ib le  f o r  program execut ion.  

To provide more information on t h i s  s u b j e c t ,  a  s tudy of com- 

parable experiences i n  the  s o c i a l  s e r v i c e s  a rea  has been i n s t i g a t e d ,  



Hopefully the  many successes and f a i l u r e s  of programs in  these  

f i e l d s  w i l l  g ive u s  some in s igh t  i n t o  how or how not t o  cope w i t h  

t h i s  s i t u a t i o n  when and i f  i t  a r i s e s .  

9 . 3  Fac tua l  Considerat ions 

In add i t i on  t o  t he  genera l ly  complex organ iza t iona l  and per- 

sonal  f a c t o r s  presented above the re  a r e  a  number of other charac- 

t e r i s t i c s  of each s i t e  t h a t  a r e  important in  s i t e  s e l e c t i o n .  These 

c h a r a c t e r i s t i c s  a r e  s t a b l e  background f e a t u r e s  t h a t  descr ibe  the  

physical  condi t ions  and gross  populat ion s t a t i s t i c s  of t he  s i t e .  

A v a r i e t y  of demographic f a c t o r s  a r e  u se fu l :  i n  p a r t i c u l a r  

we might th ink of t o t a l  populat ion,  percentage d i s t r i b u t i o n  of 

populat ion in  urban and r u r a l  a r e a s ,  number of r e g i s t e r e d  veh i c l e s ,  

number of l i censed  d r i v e r s ,  number of miles of public roads ,  number 

of acc iden ts  per year ,  and the  bas ic  na ture  of t he  people (conser-  

v a t i v e ,  l i b e r a l ,  eager f o r  change, e t c . ) .  

Geographic f a c t o r s  a r e  a l s o  important.  Here we th ink of t he  

physical  i s o l a t i o n  of t he  a r e a ,  the  c l imate  and t h e  type of t e r -  

r a i n  t h a t  is genera l ly  p reva len t .  

9 . 4  Ind ica t ions  of Capabi l i ty  

A b i l i t y  t o  perform the  t a sks  s e t  ou t  i n  the  job s p e c i f i c a t i o n  

is one of the  primary cons idera t ions  involved in  choosing a con- 

t r a c t o r  -- t h i s  f a c t o r  has a l s o  been one of our f i r s t  cons idera t ions  

i n  choosing a  t e s t  s i t e .  The quest ion is: Do the  necessary re -  

sources e x i s t  in  the  form of t r a ined  personnel and adequate f a c i l -  

i t i e s  t o  perform the  t a sks  required f o r  the  proper condust and 

completion of the  t e s t  program a s  wel l  a s  a  proper evaluat ion of 

the  t e s t  r e s u l t s  and formulation of sound, experimental ly j u s t i f i -  

ab l e  conclusions.  More important ly ,  has t he  community been ab l e  

t o  u t i l i z e  these  resources  t o  ca r ry  out  meaningful work i n  the  
highway s a f e t y  a r e a .  



T h c  most gencbral l  y accepted  method o f  obta i n i ~ i g  t h i s  informa- 

t i o n  is t o  look a t  p a s t  performance. In  t h e s e  days of r a p i d  change, 

t h i s  informat ion i f  not  always up-to-date but is u s u a l l y  t h e  b e s t  
ia 

t h a t  is a v a i l a b l e .  In l a t e r  s e c t i o n s  of t h i s  r e p o r t  some sources  

of t h i s  type of informat ion a r e  d i scussed .  

9 . 4  Visits t o  NHSB Regional D i r e c t o r s  

During t h e  course  of t h e  Phase I  e f f o r t  on t h i s  program HSRI 

s t a f f  members pe r sona l l y  v i s i t e d  t h e  d i r e c t o r s  of t h e  t e n  NHSB 

r e g i o n a l  o f f  i c e s .  The purpose of t he se  v is i t s  was t o  f a m i l i a r i z e  

t h e  r e g i o n a l  d i r e c t o r  wi th  our countermeasures program, t o  acqua in t  

him w i t h  our p o s s i b l e  f u r t h e r  a c t i o n  w i th in  h i s  r eg ion ,  and,  most 

important t o  t h i s  s e c t i o n ,  t o  ga the r  informat ion from t h e  r eg iona l  

NHSB s t a f f  on working cond i t i ons  w i th in  t h e i r  r eg ion  and p o s s i b l e  

f avo rab l e  l o c a t i o n s  f o r  our proposed demonstrat ion porgrams. 

In genera l  t he se  v i s i t s  were h ighly  informat ive  i n  providing 4 

background informat ion f o r  each s t a t e  i n  t h e  reg ion .  The most use-  

f u l  informat ion was found t o  be sub , j ec t ive  and concerned t h e  f e e l -  

ings  of t h e  r e g i o n a l  d i r e c t o r  and h i s  s t a f f  on p o l i t i c a l  c l i m a t e ;  

l o c a l  suppor t  o f ,  and p a r t i c i p a t i o n  i n ,  s a f e t y  programs; s t a t u s  of 

t he  Governor 's  Sa f e ty  Represen ta t ive ;  pos s ib l e  eva lua t i on  f a c i l i t -  
' .* 

i e s ,  and numerous o the r  f a c t o r s .  

The informat ion ga the red  from the se  v i s i t s  was added t o  a  

c e n t r a l  da t a  f i l e  f o r  each s t a t e .  

9 . 5  Ana lys i s  of 402 P r o j e c t s  

From 1967 t o  t h e  p r e s e n t ,  a  cons ide r ab l e  amount of money has 

been spen t  i n  t he  402 matching funds p r o j e c t s  t o  provide t h e  s t a t e s  

w i t h  an i ncen t i ve  f o r  b r i ng ing  t h e i r  s a f e t y  programs up t o  t h e  I -  

minimum requirements  s e t  by t h e  s i x t e e n  s t anda rds .  Wtihout making 

a  ,judgement a s  t o  whether t h i s  program has acheived i ts  g o a l ,  it  



is  pos s ib l e  t o  s tudy  t h e  ways t h a t  t h e  s t a t e s  have spen t  t h e i r  

matching funds money. Such da ta  provides  informat ion on where 

t h e  i n t e r e s t s  of each s t a t e  l i e s  and how much of i ts a v a i l a b l e  

resources  were put i n t o  t h a t  p a r t i c u l a r  a r e a .  

Ear ly  i n  t he  program we ob ta ined  a  l i s t i n g  of 402 p r o j e c t s  

t h a t  was complete a s  of 30 June 1970. This  l i s t i n g  con ta ined  

c e r t a i n  f i n a n c i a l  and f i l e  informat ion a s  we l l  a s  a  s h o r t  des- 

c r i p t i v e  phase g iv ing  t h e  na tu r e  of t h e  p r o j e c t .  From t h i s  da ta  

we e x t r a c t e d  o the r  p e r t i n e n t  informat ion and recorded t h e  e n t i r e  

da ta  bank on a  computer-accesseble magnetic t ape  f i l e .  A complete 

d e s c r i p t i o n  of t he  da t a  f i l e  and t h e  informat ion a v a i l a b l e  i n  i t  

is  p resen ted  i n  t h e  Appendix. Because t h e  da ta  is d i r e c t l y  a v a i l -  

a b l e  t o  a  computer it can be analysed i n  a  v a r i e t y  of ways. 

A s  and i n t roduc t i on  t o  t he  d a t a ,  cons ide r  t h e  p r i o r i t y  imple- 

mentat ion of 402 p r o j e c t s  w i th in  each of t h e  s t andard  a r e a s .  To 

determine pr i o r  i t y  we have u t i l i z e d  four  d i s t i n c t  measures. To 

i n d i c a t e  r e l a t i v e  i n t e r e s t ,  t h e  percentage  of a  s t a t e ' s  t o t a l  

number of p r o j e c t s  and au tho r i zed  f e d e r a l  funding tha,t was a l l o t e d  

t o  each s t anda rd  a r ea  is eva lua ted .  Th i s  measure is independent 

of t h e  popula t ion  and D i s t r i c t  of Columbia may outrank C a l i f o r n i a  

o r  New York i n  t h i s  r e s p e c t .  To provide a  measure t h a t  is s e n s i -  

t i v e  t o  a b s o l u t e  committment we have a l s o  eva lua ted  each s t a t e ' s  

percentage  c o n t r i b u t i o n  t o  t h e  t o t a l  number of p r o j e c t s  and t o t a l  

au tho r i zed  funding w i th in  a  s t andard  a r e a .  In summary t hen ,  t h e r e  

a r e  four measures 

RPP - - No. of P r o j e c t s  i n  S t a t e  and Standard  
T o t a l  No. of P r o j e c t s  i n  S t a t e  

APP - - No. of P r o j e c t s  i n  S t a t e  i n  Standard  
T o t a l  No. of P r o j e c t s  i n  Standard  

RFP - - Authorized Funds i n  S t a t e  and Standard 
To t a l  Authorized Funds i n  S t a t e  



One f a c e t  of the  p r i o r i t y  information is shown in  Table 9-1. 

For each s tandard  a r e a ,  t h i s  t a b l e  shows the  s t a t e  having the  high- 

e s t  committment a s  determined by each of the  four measurements 

defined above. Such a  p resen ta t ion  of course shows only a f r a c t i o n  

of the  data a v a i l a b l e .  

A novel way of p resen t ing  f u r t h e r  informat ion is ava i l ab l e  

through a  computer mapping program. T h i s  program produces a  map 

of the  Cont inenta l  United S t a t e s  where each s t a t e  is  represented 

by a  grey l e v e l  t h a t  is a  funct ion of the  va r i ab l e  being p lo t t ed .  

A s e r i e s  of these  maps a r e  shown i n  F igs .  9-1 through 9-17. Each 

map shows the  data  f o r  a  p a r t i c u l a r  s tandard a r e a .  In each graph 

the map s c a l e  has been chosen t o  approximate a  dens i t y  t h a t  is 

propor t ional  t o  the  quantized logarithm of the  Re la t ive  Funding 

Performance ( R R P )  va r i ab l e .  Such maps show a t  a glance where t he  

high i n t e r e s t  s t a t e s  a r e  f o r  each s tandard a r ea .  Addit ional  pro- 

grams have been wr i t t en  t o  provide histograms of the  performance 

va r i ab l e s  f o r  each s tandard or s t a t e .  Such data  is very usefu l  

i n  determining where t he  i n t e r e s t  i n  a  given s tahdard seems t o  l i e  

and where the  l a r g e s t  expenditures i n  each area  have occured. 

F igs .  9-18 t o  9-30 show these  histograms f o r  a l l  50 s t a t e s  a s  well 

a s  Puerto Rico and D i s t r i c t  of Columbia. Four s t a t e s  a r e  present-  

ed on each page w i t h  t he  con t inen t a l  s t a t e s  i n  a lphabe t ic  o rder .  

There a r e  s eve ra l  o ther  parameters coded i n t o  the  computer 

f i l e  t h a t  have proved use fu l  in  our a n a l y s i s  of the  402 p ro j ec t s .  

The "novelnessv of a  p ro jec t  has been es t imated in  accordance 

w i t h  the  l e v e l s  indicated in the  Appendix. T h i s  va r i ab l e  was in- 

tended t o  i nd i ca t e  the  degree t6 which the  p ro jec t  followed convent- 

iona l  techniques on one hand or attempted new and novel approaches 
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C PLANNING AND ADMINISTRATIONI FY68 THRU FY70 (HSP STANDARD 4.Q.01 

DATA VALUE EXTREMES ARE 0.0 39.61 

- - --- - - . 

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 
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SYMAP 

T I M E  = 0.0 

C PERCENTAGE OF EACH S T A T E ' S  TOTAL AUTHORIZED FEDERAL " 4 0 2 "  FUNDS FOR 

C MOTOR V E H I C L E  R E G I S T R A T I O N .  F Y 6 8  THRU F Y 7 0  ( H S P  STANDARD 4.4.2) 

ABSOLUTE VALUE RANGE APPLYING TO EACH L E V E L  
(1MAXIMUM'  INCLUDED 1 N  H I G H E S T  L E V E L  ONLY1 

M I N I M U M  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 A P P L Y I N G  TO EACH L E V E L  

FREQUENCY D l S T R l B U T I O N  OF DATA P O I N T  VALUES 1N EACH L E V E L  

L E V E L  1 2 3 4 5 b 7 ....................................................................... ....................................................................... -------- - - -  
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I -------------------------------------------------------------- I 
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T I M E  = 0.0 . -- - 

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

C MOTORCYCLE SAFETY. F Y 6 8  THRU FJ70 (HSP STANDARD 4.4.3) _ _ ._ .- 

- - - - -- -- - -- 
DATA VALUE EXTREMES ARE 0.0 0.0 

ABSOLUTE F L U E  RANGE JPPLX lEG TO EACH LEV& 
- - 

( # M A X I M U M *  INCLUDED I N  H IGHEST L E V E L  ONLY)  

_ M l N I n u M - _ - o , o . _  - -  . . 
MAXIMUM 100.00 

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

PERCENTAGE OF TOTAL 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 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 

T I M E  = 0.0 
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T I M E  = 0.0 

C PERCENTAGE OF EACH S T A T E ' S  TOTAL AUTHORIZED FEDERAL "402"  FUNDS FOR- 

C DRIVER L I C E N S I N G I  FY68 THRU FY70 (HSP STANDARD 4.4.5) 

DATA VALUE EXTREMES ARE 0.0 26.98 

ABSOLUTE VALUE RANGE APPLYING TO EACH LEVEL 
( 'MAXIMUM1 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 

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  EACH LEVEL 

LEVEL 1 2 3 4 3 6 7 
-------------------------------------------------------------.--------. ----------------------------------------------------------------------. 
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--------- +++++++++ o o o z * o + * :  x x x x x x x x x  aeeeeeeee gteeoeeese mmmrxm& - 
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SYMAP -- 

TIME = 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 EACH LEVEL 
( 'MAXIMUMI INCLUDED I N  HIGHEST LEVEL ONLY) 

MINIMUM 0.0 0.01 2.00 4 . ~ 0 p  - -  8 - 3 0  16.0-0 3L.00 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 100.00 

PERCENTAGE OF TOTAL ABSOLUTE VALUE RAhGE 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 

- - - - - - - - - +++++++++ ********* XXXXXXXXX BBBB?E0B_B ~ 1 h ~ 8 6 1 8 ) 0 ~ ~ l l l E m l m l .  

--------- +++++++++ * S f * * * * * *  XXXXXXXXX BBBEEBBBE 101188188 I I I P I I I I I  ....................................................................... ....................................................................... 
~ - -  - 

FREO. 2  7 2  2  2  1  0  0  0  

. L - L ~ k - l _ . - L + + 2 + + 1  I t 9 3 i ; u l  1 x x 4 x x 1  
2  I - -1 - -1  1++2++1 I * * 3 * * I  
3 I - - 1 - - I  I + + 2 + + 1  
4 I - - 1 - - I  I t t 2 t t I  
5 1--1--1 I + + 2 + + 1  
6  I - - 1 - - I  I + + 2 + + 1  

7  I - - 1 - - I  I + + 2 + + I  
8 1- -1- - I  I + + 2 + + 1  
9 1- -1- - I  1++2++1 

1 0  I - - 1 - - I  1++2++1 
1 1  I - - 1 - - I  I + + 2 + + I  
1 2  I - - 1 - - I  I + t 2 + + I  

_13--~11:!r--I_ 1++2++1 
1 4  I - - 1 - - 1  I + + 2 + + I  
15  I - - 1 - - I  1 + + 2 + + I  

1 6  I - - 1 - - I  I + + E + + I  
1 7  I - - 1 - - I  1++2++1 
1 8  1 - - ] - - I  I + + 2 + + I  

1 9 .  I--l::I ! + + 2 + _ c _ I -  
2 0  I - - 1 - - I  I + t 2 + + I  
2 1  I - - 1 - - I  I + + 2 + + I  

2 2  [ - - ] - - I  I + t 2 + + 1  
2 3  I - - 1 - - I  
2 4  1--1--1 
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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" FNDSfOFR 

C  T R A F F I C  COURTS, F Y 6 8  T H R U  F Y 7 0  ( H S P  STANDARD Q.4.71 

DATA  VALUE EXTREMES A R t  0.0 9.67 

A B S O L U T E  V A L U E  RANGE A P P L Y I N G  TO E A C H  L E V E L  
( ' 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 2.00 4.00 8.00 16.00 32.00 
MAXIMUM 0.01 2.00 4.00 8.00 16.00 32.00 103.00 

FREOUENCY D I S T R I B U T I O N  OF DATA  P O I M T  VALUES I N  E A C d  L E V E L  

L E V E L  1 2 3 4 5 6 7 
------------------------------------.----------.----------------------- ---------------------------------------------------------.------------- - - - - - - - - - +++t+t+t+ ~?i i~ i~ i . - . , . i : .  x x x x x x x x x  ~ e a e e e a a a  e m a ~ e a e e e  1111~1111 
- - - - - - - - - - - . -  t f + t + - t i L t  ?:'*ifii,, XXJXXXXXX 9 8 3 e B 8 8 t i t i  @@-@YCi@@UQ -1-l 

SY'4BOLS ---- I---- + t t + 2 t t + t  i ; l -~ : . 3~ . , , :  -i XXXX4XXXX 8 8 8 8 5 8 8 8 8  61ta0061100 mllY71111 
- - - - - - - - - ++++tttt+ *fP**hr*i XXXXXXXXX 8 8 8 6 8 8 H B B  BBBBQQBOe 111111111 
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+++++++++++++++eeeeeee------eeBeMeebeeBeEBB. 6 : .'a r b .:. :-, ; i :  2 i - : S i ) R S E 8 e e H 6 ~ 8 B C J H H H Y 8 e H  X X X X X  
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++++++t++++++++eeeee~aeeee~eeeeedeee~eeee~e.. : by-.::....:. -t: .i. .: :~-~e~asessueaeeartl*ati x x x x x x  x x  
++++++++++++++++eeeeeY6~eBeeBeeeeMeb61i)ee~b~ei~L~~:~*-:i~v ::.-. : i V * -  ~ ~ ~ X X X X X X X X X X K X 6 H H G ~ 8 H  X X X X X X X X  

I a * * * * * * *  
+ C + * * $ * t D  A L A S K A  
I **99$tt0 

I 

1 ++++++++ H A W A I I  

4 
I 

X X X X X X X X X X X X X X X X X X X X X X  -------- 
X X X X X X X X X X X X X X X X X  

X X X X X X X X X  

- -- - - -- -- -- X X X A X X  - - -. 
X X X X  

++++ I 
++++ + 
+++++ I 
+++++ DIST. rni UMHIA~ 
++t+t I 
+ t + +  ~ e e e e e e e  1 

+ e e ~ e e e e e  P U ~ H T O  RICO a 

S Y M A P  
~ ---- ~ ~ -- -- ~ ~ ~ - - ~  .- ~- 

T I M E  = 0.0 

C P E R C E N T A G E  OF E A C H  SvTEs T O T A L  A U T H O R I Z C U  F E D E R A L -  !\$OE" F U N D S  FLlR 
~ - - . . . -. -- . 

C A L C O H O L  I N  R E L A T I O N  TO H I G H W A Y  S A F E T Y ,  F Y 6 8  T H R U  F Y 7 0  

C ( H S P  S T A N D A R D  4.4.8) 

D A T A  V A L U E  E X T R E M E S  A R E  0.0 1 6 . 7 1  

~ ~ -- -- 

A B S O L U T E  V A L U E  R A N G E  A P P L Y I N G  T O  E A C H  L E V E L  

( ' M A X I M U M '  I N C L U D E D  I N  H l G H k S T  L E V E L  O N L Y )  

M I N I M U M  0.0 0.01 2.00 4 - 0 0  a .00  1 6 . 0 3  3 2 . 0 0  

MAXIMUM 0.01 2.00 q.00 e .00 16.00 ' 2 . 0 ~  i o o . o f ~  

P E R C E N T A G E  OF T O T A L  A B S O L U T E  V A L U E  R A N G E  A P P L Y I N G  T O  E A C H  L E V t L  

F R E Q U E N C Y  O I S T R ! B U T I O N  OF D A T A  P O I t v T  V A L U E S  I N  E A C H  L E V E L  

L E V E L  1 i 3 4 5 6 7 
-------------------------------------------------------------------.-.- 
- - - - - - - - - ++++++t++ i;f**.:.,c*r+ x x x x x x x x x  e e e e a e e b e  O Q Q Q Q D ~ Q ~ ~  anmm~sssn - - - - - - - - - ++++++++t t i k i : + i + i : .  x x - x x x x x x x  b e e e e e e e e  opltaoooeo~ m ~ r m r r r s a  
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C T R A F F I C  C O N T R O L  D E V I C E S *  F Y b B  T H K U  F Y 7 0  ( H S P  S T A N D A R D  4 . 4 . 1 3 )  

D A T A  V A L U E  E X T R E M E S  A R E  0.0 15.10 

A B S O L U T E  V A L U E  R A N G E  A P P L Y I N G  T O  E A C H  L E V E L  
( ' M A X I M U M '  I N C L U D E D  I N  H I G H t S T  L E V i L  O N L Y )  

M I N I M U M  0.0 0.01 2.00 4.00 8.00 16.00 32.00 

M A X I M U M  0.01 2.00 4.00 8.00 16.00 32.00 100.00 

-- 

P E R C E N T A G E  O F  T O T A L  A B S O L U T E  V A L U E  ? A N G E  A P P L Y I N G  T O  E A C H  L E V k L  

F R E Q U E N C Y  D I S T R I B U T I O N  O F  D A T A  P O I N T  V A L U E S  I N  E A C H  L E g E L  

L E V E L  I 2 3 4 5 6 7 ....................................................................... ....................................................................... 
- -- -- - - - +++++++++ t i : S d i . : * i . .  X X X X X X X X X  BeEdeeeEIB 0O0O80QQ0 I I I E M I I I I  

--------- tt++++++t I * : Z S ~ * C Z +  x x x x x x x x x  eeeeeeeee eescieee0e IIIEMIIII -- 
S Y M B O L S  + + + + 2 + + + +  3*Su34:rci i4  X X X X 4 X X X X  8 E E ~ 5 8 ~ ~ ~  8108860000 1 1 1 M 7 1 1 1 1  --------- +++++++++ * * * ~ X . O * - V  x x x x x x x x x  eeeeeeeee e0000eooe IIIEIIIII --------- +++++++++ * I I * P * L I I  x x x x x x x x x  eeeeeewe oe00e0s00 IIIEBIIII 



I -~ - __-L 
1 ................................................................ 
1 ....................................................................... 1 
I ........................................................................... I 
+ ........................................................................ e ---- . 
I ...................................................................... + t + + + e e e e ~ e e e e e  ----- 
1 ..................................................................... 

- ~ ~- - -..- -..- - . .- - tt+++++++teeeeee ------ 2 
I +++++++++++++*+----------------------------+++++++++++t+++++-------+++++++tt++t+t Bee - - - - - - - - 
1 ............................................................................... eeeee **+++x--------- 1 

1 ................................................................................ eweeee *c*~*+++x----- 1 
I ............................................................................... eeeeee ee ~ * P o x ~ ~ + + x x - - -  1 
I ................................................................................ eeeeeeee :+~Q***++XX-- 1 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Begeegee L -- - ********n**+t+t+t 
I eeegeee 41$4t+*?~$1:*0+++++++ I 
+ eeeeeeeeee------------+++++++---------------------------------++++t++t+++t.++++++++ +++++++++++++an:*-----++ + 
I eeeeeeeee------------+++++++---------------------------------++++++++t+++*%****+++++++++++++++++++++++++++-*$ I 
I eeeBBeee------------+++++++++++-------------------------:----+t+++tt+++*::**:x*3*++++++++++++t+++~+*++++++++--- - - -  ~ 1 
I eeeeeee------------++++++++t++----------------+t+++++++++++++++++t+++++*****:++t+++++++++++-t+++++++tt+-- I 
I eeeeeee------------+++++++++++----------------++++++++++++++++++++++++++*~***+++tt++t++++-----eeeeeeee I - - t -  
2 ~eeeeee-----------+++++++++++----------------++++++++++++t++++++++++++~+****+++++++++++-----------eee++ 2 
1 ~e~ee~ee---------+++++++++++----------------+++++++++++++++++++++++++t++***+++t+++++++------------eee I 
I eeeeee~e--------+++++++++++----------------t++++++++++++++++++++++++++t++++t+++++++++-------------ee I 

I gggeggg@~-------------------------------------------------+++++++++++++++++++++++++--------------~ I 
I @geBg@eeege----------------------------------------------------------+++++++++++++++++++++++++++++ I 
+ + .- ggegegg~~~e--------------------------------------------------------+++++++++++++++++++++++++++++++ -- 
1 eg@e@@BgeeeBe------------------------------------------------------ XXXX++++++++t+--------+t++++ 1 
I ~~~g~ee~~~g---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -xxxxx+++++++++++---- - - - -+++ ~ - 1 
1 eegeegggge----------------------------------------------------~~~~~++++++++++++-------- I 
I gggeBeB---------------------------------------------------xxxxxx++++++++++++t+---- 1 
3 ................................................ xxxxxx++++++++++t++++- 3 
I ........................................ XXXXXXX++t+++t++t+++++ 
I -------------------------------xxxxxxx++++++++++++++ 

2 
1 

1 ................................. xxx++-----------..- I 
1 - - - - - - - - ...................... -------- ---- 1 
+ - - - -- - - - ALASKA ----------------- ---- + 
1 - - - - - -- - - ~ - - -  - - - - - -- - - ----- I 
1 - -- - -- - ------ ----- - - - - - - - - L O L U M U  
I ---- ----- I 
1 - - - - - - - - ---- H A W A I I  1 

~~ - xxx-x_xx_x_x -_ 
4 -- XXXXXXXX PlIFPT(7 DTCO 4 

1 1 
:----+----1----+----~----+----3----+----4----+----5----+----b----+----7----+----8----+----9----+----1----+----,----+----2----t----* 

SYMAP - -~ 

T I M E  = 0.0 

C PERCENTAGE OF EACH STATE 'S  TOTAL A U T H O R l Z t D  FEDERAL " 4 0 2 "  FUNDS FOR 

C PEDESTRlAN SAFETY*  F Y 6 8  THRU F Y 7 0  I H S P  STANDARD 4.4.141 

DATA VALUE EXTREMES ARE 0.0 12.90 

ABSOLUTE VALUE RANGE APPLYING TO EACH L E V E L  
( 'MAXIMUM'  INCLUDED I N  H IGHEST L E V E L  ONLY1 

M l N l M U M  0.0 0.01 2.00 4.00 8.00 16.00 32.00 
MAXlMUM 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 l N G  TO EACH L E V E L  

FREQUENCY D l 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 ....................................................................... ....................................................................... --------- +++++++++ * * t * * + i O C  XXXXXXXXX 888988898 1881008BB 111E11111 
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T I M E  = 0.0 

C PERCENTAGE O F X H - - S T A T E ' S  TOTAL AUTHORIZED F E D E M L  " 4 0 2 "  FUblDS F R  - -  - 

C P O L I C E  T R A F F I C  SERVICES. F Y 6 8  THRU F Y 7 0  I H S P  STANDARD 4.4.15) 

DATA VALUE EXTREMES ARE 3.0 46.57 

ABSOLUTE VALUE RANGE APPLYING TO EACH L E V E L  
( 'MAXIMUM'  INCLUDED I N  H I G H t S T  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 . 3 0  16.00 3 2 . 0 0  100 .00  

-- - -~ -- 
PERCENTAGE OF TOTAL ABSOLUTE VALUE RANGE APPLYING TO t A C d  L k V F L  

FREQUENCY O I S T R I B U T I O N  OF DATA P O I N T  V A L U t S  I N  EACH L E V E L  

L E V E L  1 2 3 4 6 7 
------------------------------------------------------.--------.------- -------------------------------------------------------------.--------- 
- - - - - - - - - +++++++++ : * * * * i i l b *  XXXXXXXXX e 0 B Q B 8 O 0 f  0B@PJ%801@ 111111111 

- -. --------- +++++++++ i c y - * v c i i i  x ~ x x x x x x x  s e e e e ~ ~ e e e g ~ e 8 , e e e e 1  III~MIIII 
- . - - - . . -- - . 

SYMBOLS ----I---- ++++2++++ t * . 6 * 3 * + v *  XXXX4XXXX R e 9 0 5 0 E 9 0  BBBQbQBDQ 1 1 I P 7 1 1 1 1  - - - - - - - - - - - ---- 

+++++++++ + * f * f f f : 6 *  XXXXXXXXX 0 0 B B e H R 8 0  MIBDBBBDB 11111111011 
- - - - - - - - - +++++++++ i;iiCi..,:*:.u., XXXXXXXXX EI0BIIBU0I)H 08Q0800618 1 1 1 1 1 1 1 1 1 1  
-------------------------------------------.-------.--.------------.-.- ....................................................................... 

FREQ. 3 0 2 4 19 1 7  3 

1 1--1--1 - - l t i 3 * * 1  I X X 4 X X ~ I  1 0 9 5 0 B l  I I A ~ h h 8 0 1  111171111 
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7 1005Hi31 IWC461BI 
8 I B B - > H 3 1  1 0 @ h € $ O l  
9 1 3 6 5 H Y 1  1 8 0 6 8 0 1  

1 0  1 0 0 5 H d I  1 0 Q h Q O l  
1 1  I bH!>HH I I DDhBH I 
1 2  I U M 7 H B I  100tC301 

1 3  I H B 5 H U I  IBWFWWI 
1 4  I U ~ ' , H ~ L  I W O , - ~ ~ B I  
1 5  I fi0,ea I I L ~ C ~ O  I 

I b 1 e h 3 d e 1  ~amnk?ra i  
1 7  IHC '?HeI  IiRFdiCiOI 
1 8  l H B i t l n  l 
I Y I H H 7 k b l  

T l h i E  = 0 . 0  



I -- 
I 
I 

1  - - - - - - - - 
+ - - - - - - - - ALASKA 
I - - - - - - - - - - - - - - - - - ----- I 

I ------ ----- - - - - - - - - 0 I LT. Y i l U M E J W  
I ---- ----- I 
1  - - - - - - - - HAIUAI I ---- - - - - - - - - I 
4 -- - - - - - - - - PUERTU R I C O  * 
I I 
* - - - -+ - - - - I - - - -+ - - - -2 - - - - -+ - -3 - - - -+ - - - -+ - - - -4 - - - -T - - - -~ - - - -T - - - -~ - - - -+ - - - - , - - - -+ - - - -v - - - -+ - - - -G- - - -+ - - - - l - - - -+ - - - - ] - - - -+ - - - -~ - - - -+ - - - - . '  

SYMAP 

C PERCENTAGE OF E A C h  S T A T E ' S  TTITAL AUTHll!i17=b F i n E K A L  " 4 0 2 "  FUhr  i FTG 

C  D E B R I S  HAZARD CONTROL AND C L i l h U P .  F Y G r  THKU F Y 7 O r  

C  ( H S P  STANDARD 4.4.161 

- 
DATA VALUE EXTREMES ARE 0.0 1 3 . 5 3  

ABSDLUTE VALUE RANGE ADPLYING TO EACH L E V t L  
( 'MIXIEAUsV' INCLUDED I N  H I G i E S T  L E V k L  ONLY1 

MINIMUM 0.0 0.01 2.30 4.00 8 . 0 0  1 6 . 0 0  3 2 . 0 0  
MAX I IMUM 0 . 0 1  2.Gf 4 .00  8 . 0 0  10 .00  3 2 . 0 0  1 0 d . 0 0  

PERCENTAGE OF TOTAL A 6 S C L U T t  VALUE Q A N O t  A P P L Y I N O  T O  t k C H  L r V c L  
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on the o t h e r .  A l l o v c l n e s s  l e v e l  o f  6 l o r  i n s t a n c e  i n d i c a t e s  a 

p r o g r a m  t o  " s t u d y ,  d e v e l o p  o r  imp lemen t  a  new p r o g r a m ,  p r o c e d u r e ,  

o r  s y s t e m  - p r o v i d e  a  c a p a b i l i t y  n o t  p r e v i o u s l y  p r e s e n t " .  By 

a n a l y z i n g  o n l y  t h o s e  p r o j e c t s  t h a t  h a v e  a  n o v e l n e s s  v a l u e  o f  6 

t h e r e f o r e  we may o b t a i n  p r i n t o u t s  ( i . e .  t a b l e s ,  m a p s ,  h i s t o g r a m s )  

o f  t h e  t y p e  shown a b o v e  w i t h  t h e  a d d i t i o n a l  p r o v i s i o n  t h a t  o n l y  

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

u s e d  t o  i d e n t i f y  p o s s i b l e  s i tes  w h e r e  a n  i n n o v a t i v e  a p p r o a c h  wou ld  

be c o m p a t i b l e .  

O t h e r  v a r i a b l e s  d i s c u s s e d  i n  t h e  A p p e n d i x  h a v e  b e e n  u t i l i z e d  

t o  y i e l d  f u r t h e r  i n s i g h t s  i n t o  t h e  d e p l o y m e n t  o f  402 p r o j e c t s .  

However ,  a  f u l l  d i s c u s s i o n  o f  t h e  d a t a  is i n a p p r o p r i a t e  h e r e .  

S u f f i c e  i t  t o  s a y  t h a t  o u r  c o m p u t e r i z e d  f i l e  h a s  p e r m i t t e d  u s  t o  

e a s i l y  i n v e s t i g a t e  many a s p e c t s  o f  t h e  402 p r o j e c t , d e p l o y m e n t  

w h i c h  we h a v e  fo ' und  u s e f u l  i n  o u r  s e l e c t i o n  o f  p o s s i b l e  e x p e r i m e n t  

s i t e s .  

9 . 6  R e l a t i o n s h i p  o f  S i t e  t o  P r o g r a m  Type  

Most  o f  t h e  f a c t o r s  t h a t  we h a v e  d i s c u s s e d  i n  t h i s  s e c t i o n  

a r e  c o n c e r n s  w h i c h  wou ld  a p p l y  t o  t h e  i m p l e m e n t a t i o n  o f  a n y  p r o g r a m  

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

t y p e s  t h a t  we h a v e  d e f i n e d .  T h e r e  a r e  d e f i n i t e  r e l a t i o n s h i p s  t h a t  

e x i s t  b e t w e e n  t h e  n a t u r e  o f  t h e  p r o p o s e d  e x p e r i m e n t  a n d  t h e  s i t e  

a t  w h i c h  t h e  e x p e r i m e n t  is c o n d u c t e d .  T h e s e  c o n s i d e r a t i o n s  t e n d  

t o  d e t e r m i n e  t h e  g o v e r n m e n t a l  l e v e l  ( i . e .  c o u n t y ,  s t a t e ,  e t c . )  a t  

w h i c h  t h e  p r o g r a m  is o p e r a t e d .  

A p r i m e  f a c t o r  is t h e  i n t e r a c t i o n  o f  t h e  e x p e r i m e n t  w i t h  t h e  

l e g a l  s t r u c t u r e .  F o r  i n s t a n c e  d r i v e r  l i c e n s i n g  is a m a t t e r  hand-  

l e d  a t  t h e  s t a t e  l e v e l  a n d  a n y  m o d i f i c a t i o n  o f  t h i s  f u n c t i o n  w o u l d  

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

t h e  o t h e r  hand  a re  g e n e r a l l y  c o n t r o l l e d  by l o c a l  o r d i n a n c e  s o  t h a t  



por grams involving the  po l i ce  could be conveniently c a r r i e d  out  

a t  the  l o c a l  l e v e l .  

S imi l a r ly ,  an information flow study could conceivably be 

c a r r i e d  on a t  a  v a r i e t y  of l e v e l s .  However, access  t o  l a r g e  
amounts of informat ion and f a c i l i t i e s  t o  provide a  meaningful 

s t a t i s t i c a l  ana lys i s  of the  data  i nd i ca t e  t o  u s  t h a t  t he  program 

could bes t  be c a r r i e d  on a t  the  s t a t e  l e v e l .  

A s  a  r e s u l t  of many cons idera t ions  such a s  t he se ,  we have 

t n e t a t i v e l y  s e l e c t e d  t he  fol lowing governmental l e v e l s  fo r  our 

s i x  program a reas  

Information Flow - S t a t e  

Driver Prepara t ion  - Small C i t y  w i t h  S t a t e  
p a r t  i c  ipa t ion 

D r  iver  Regua 1 t ion - Small C i t y  

Vehicle Regulation - S t a t e  

Highway Regulation - Large C i t y  

System Res tora t ion  - County 

9.7 Data Col lec t ion  f o r  S i t e  Se l ec t i on  

In order t o  provide a  c e n t r a l i z e d  source  of s i t i n g  information 

f o r  t h e  Phase I1 s t u d i e s  we have undertaken t h e  ca t ego r i za t i on  

and f i l i n g  of a l l  information r e l even t  t o  each s t a t e  and a rea  

t h a t  has been surveyed. Two i n i t i a l  procedures have been put i n t o  

opera t ion  a t  t h i s  time. F i r s t  is t h e  c r e a t i o n  of a d a t a - f i l e  on 

each s t a t e  and second is the  i n i t i a t i o n  of a  22 x  52 matr ix  graph 

which p l o t s  t he  important information about each s t a t e .  

The d a t a - f i l e  system on each s t a t e  was c r ea t ed  i n  order t o  

have an organized concrete  way of eva lua t ing  a  s t a t e  i n  a  number 

of a r ea s .  Most information t o  d a t e  has been -derfved 'from v i s tBs  

t o  t he  d i r e c t o r s  of t he  f e d e r a l  regions  by HSRI s t a f f  and some 

inves t i ga t i ons  of d i f f e r e n t  source books on t h e  s t a t e s .  A s  the  



pro,ject matures we hope t o  c o l l e c t  data about each s t a t e  from 

Highway Safety personel, evaluation of projects  (example: 402 

and 403 p r o j e c t s , )  and other pro jec ts  of i n t e r e s t  car r ied  out 

by the d i f fe ren t  s t a t e s  in the l a s t  few years. Our hopes a re  

t o  get the most complete co l lec t ion  of relevant  data about each 

s t a t e  t h a t  is possible. We a re  of course heavily concerned w i t h  

the potent ia l  fo r  fu ture  research work by the s t a t e  s t a f f s  a s  well  

a s  past  accomplishments. 

Basically we have broken down the number of areas  of concern 

in to  seven major categories:  

1) Physical Factors: I n  t h i s  category we a re  t ry ing  t o  

gather a l l  data which m i g h t  be relevent  t o  a  ce r t a in  

type of experimental analysis .  We evaluate such fac to r s  

a s  population cha rac te r i s t i c s  (urban-rural, high-density- 

low-density), and geographical consideration such a s  

number of highways and type. T h i s  type of data is use- 

f u l ,  for  example, i f  one wanted t o  do a  s p l i t  l eve l  design 

which ca l led  for  r e l a t i v e  i so la t ion  o# the dr iving popula- 

t ion  i n  each treatment level .  Hawaii w i t h  each island 

being a  county m i g h t  f i t  very well i n t o  t h i s  type of design. 

2)  Personnel Factors:  Here we a re  concerned w i t h  evaluation 

of the exper t i se ,  power, and cooperativeness of the Governor's 

Representative and other important S t a t e  Highway Safety 

f igures  which would be c r i t i c a l  t o  project  sucess. Also 

we evaluate the S ta te  Highway Safety s t a f f  t o  determine 

its s i z e ,  experience, and competence i n  handling differen*: 

types of research and demonstration projects .  

3)  Monetary Factors: T h i s  category covers such areas  as  recent 

s t a t e  f i s c a l  budgets (appropriated and spent) ,  the amount 

of 402 funds spent and i n  what areas ,  amount and types of 

403 projec ts  done i n  recent years, evaluation of s t a t e  pro- 

j e c t s  and FHWA pro jec ts  of in te res t .  



4 )  P o l i t i c a l  Factors:  Ilclqc? wo havc a  number of dil'l'olqent 

a reas  of concern: 1. I s  the s t a t e  Highway Safety s t a f f  

f r e e  from p o l i t i c a l  intanglements a& does the  s t a f f  

survive p o l i t i c a l  changes i n  the s t a t e .  2. Is there  

generally popular support f o r  Highway Safety spending 

and a c t i v i t i e s  in  the s t a t e  ; A  ~ a t ~ . s p e c f ; i ~ ~ ~ s ~  ape- t&e 

public concern. 3 .  In what standard a reas  of Highway 

Safety has the  s t a t e  expressed i n t e r e s t .  We a r e  a l s o  

concerned t o  some extent  in  the s t a t e ' s  a t t i t u d e  to- 

ward involvement in federa l  pro jec ts  which might cause 

f r i c t i o n  in regards t o  loca l  s t a t e  autonomy. 

5) Technical Factors:  T h i s  category is broken down in to  

two major areas:  1, We a re  concerned w i t h  management/ 

adminis trat ive c a p a b i l i t i e s  i n  regards t o  the  qua l i ty  

of work and a l s o  the i n t e r i o r  coordination and coopera- 

t i o n  of the  d i f f e r e n t  Highway Safety departments found 

in  each s t a t e .  2.  We t r y  t o  evaluate  the  s t a t e ' s  research 

evaluation c a p a b i l i t i e s  in  term of the the  f a c i l i t i e s  

(both government and p r i v a t e ) ,  pa r t i cu la r  recognized 

people i n  the  s t a t e ,  and a l s o  by reviewing the  qual i ty  

of past  evaluation attempts by the  s t a t e .  

The second pa r t  of the  da ta - f i l e  is a  co l l ec t ion  of information 

s p e c i f i c a l l y  r e l a t ed  t o  each of the 6 a reas  of Highway Safety which 

were i l l u s t r a t e d  in  the H.S.R.I. ove ra l l  repor t .  



Appendix 

Computer F i l e  of 402 P r o j e c t s  

The N a t i o n a l  Highway S a f e t y  Bureau has  funded over  f o u r  thou- 

sand  S t a t e  and Community Highway S a f e t y  ( S e c t i o n  402) P r o j e c t s  

encouraging  a d o p t i o n  of t h e  Highway S a f e t y  Program S t a n d a r d s .  L: 

S i n c e  t h e s e  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 ,  t h e y  

t e n d  t o  r e f l e c t  i nd igenous  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  count -  

e rmeasures  a r e a ,  and p r o v i d e  p o t e n t i a l l y  v a l u a b l e  i n f o r m a t i o n  about  

c u r r e n t  programs and p o t e n t i a l  s i t e s  f o r  new demons t r a t i on  programs. 

One of t h e  t a s k s  of t h e  p r e s e n t  c o n t r a c t  has  been t o  deve lop  a  com- 

puter -based  f i l e  of these p r o j e c t s  t h a t  w i l l  f a c i l i t a t e  a n a l y s e s  of 

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

I n fo rma t ion  about  e x i s t i n g  402 p r o j e c t s  was provided  by t h e  

NHSB i n  t h e  form of voluminous computer p r i n t o u t s ;  one c o n t a i n e d  

f i n a n c i a l  d a t a  w h i l e  a n o t h e r  gave a  o n e - l i n e  d e s c r i p t i o n  of each  

p r o j e c t .  The s t a t e ,  s t a n d a r d  a r e a ,  and  f i s c a l  y e a r  of each  p r o j e c t  

were a l s o  i d e n t i f i e d .  The o n e - l i n e  d e s c r i p t i o n s  were coded accord-  

i n g  t o  s even  pa rame te r s  chosen  s o  a s  t o  a i d  i n  s e a r c h i n g  o u t  pro- 

jects  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  

demons t r a t i ons .  A l l  of  t h i s  i n f o r m a t i o n  was keypunched and e s t a b -  

l i s h e d  a s  a  s t a n d a r d  S t a t i s t i c a l  Research  System t a p e  f i l e .  I n  

t h i s  form i n f o r m a t i o n  about  NHSB 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  t h rough  s t a n d a r d  S.R, sys tem programs. 

Table  A - 1  is t h e  D i c t i o n a r y  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 ,  bu t  had been i n c o r p o r a t e d  i n  d i f f e r e n t  forms 

s o  a s  t o  a i d  i n  r u n n i n g  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 . .  T h e r e  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'  # l 5 ) ,  2) f i n a n c i a l  (va r  i- 

a b l e s  # 16 th rough  # 21) ,  and 3)  d e s c r i p t i v e  ( v a r i a b l e s  # 22 th rough  

# 29). 



The ident i fy ing  information cons i s t s  of :  s t a t e ,  standard area,  

f i s c a l  year, and NHSB project  number. Total  project  cos t ,  f ede ra l  

funds authorized, and fede ra l  funds spent c o n s t i t u t e  the  three  

pieces of f i n a n c i a l  data .  The seven ddsuripbf4e~parameters a re :  

1) novelness - departure from ex i s t ing  conditions,  2) degree of 

implementation - posi t ion along the research/operational d imensi~n,  

3) hardware content,  4 )  type of implementing organization, 5) user 

group(s) toward which project  or iented,  6) t r a i n i n g  aspects  involved, 

and 7) geographical coverage of pro jec t .  The s p e c i f i c  ca tegor ies  

and code values used a re  l i s t e d  i n  the Code Book given in  Table A-2. 

Coding of the  descr ip t ive  paramenters was based upon the one-line 

descr ip t ion  of each pro jec t  which is a l s o  included in  an abbreviated 

form as  var iable  # 29. The e f f e c t i v e  da te  of t h i s  data  a s  indicated 

on the NHSB pr in tou t s  is July 30, 1970. Updating or addi t ions t o  

t h i s  f i l e  can be accomplished qu i t e  eas i ly .  

The f i l e  present ly contains 4,254 cases.  However, 414 cases 

(9.7%) per ta in  t o  e x i s t i n g  pro jec ts  submitted t o  the  NHSB a s  a  

"sof t  matchw fo r  f ede ra l  funds in  other areas .  Since these pro jec ts  

tend not t o  r e f l e c t  new a c t i v i t i e s  nor embrace fede ra l  commitments, 

they have been generally omited from analysis .  Also, the  pr in touts  

received from NHSB a r e  current  t o  d i f f e r e n t  da tes  s o  the re  a re  45  

cases for  which f i n a n c i a l  data  a re  missing. 

Analyses of t h i s  data  tend t o  be of two kinds; e i t h e r  a  d i s -  

play of some var iable  or s e t  of var iables  across  a l l  of the data ,  

or an examination of a  se lec ted  subset of the  data 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, questions about the  l eve l  

of funding fo r  d i f f e r e n t  standards in  the sevenel s t a t e s  a r e  typ ica l  

of the  f i r s t  type of analysis .  An example of the second type migh t  

be t o  ask f o r  a  l is t  of a l l  novel pro jec ts  i n  Driver Education a t  

a  loca l  l e v e l  not involving the  purchase of equipment. The remain- 

der of t h i s  appendix w i l l  descr ibe some of the charac ter4s t ics  of 



t h i s  da t a  de r ived  from va r ious  ana lyses  of t h e  f i r s t  type.  

The f i r s t  a n a l y s i s  t a sk  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  a c 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  were cons t ruc t ed  of t h e  number of 

p r o j e c t s  i n  t he  va r i ous  s t anda rds  and s t a t e s .  In summary, t h i s  

a n a l y s i s  showed t h a t  31.4% (1336) of t h e  p r o j e c t s  a r e  i n  t h e  a r e a  

of Po l i c e  T r a f f i c  Serv ices  ( s t andard  #15), and t h a t  I l l i n o i s  and 

Massachuset ts  each had c l o s e  t o  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  t h e  a r ea  of 

Motorcycle Sa f e ty  ( s t andard  #3) and t h e  D i s t r i c t  of Columbia had,  t h e  

fewest number of p r o j e c t s  - 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  is a  

r a t h e r  crude i nd i ca to 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 ive s  a  more accu ra t e  i n d i c a t i o n  of t h e  l e v e l  of e f f o r t  in-  

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  fundQ au thor ized  have 

been examined. Although t h e  11402"; p r o j e c t s  a r e  o s t e n s i b l y  matching 

fund granes,  a  " s o f t  match" has been used i n  many cases ,  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  depend- 

ing  upon which of t h e s e  f i g u r e s  is used. For cons i s t ency  f e d e r a l  

funds au thor ized  has gene ra l l y  been used. I t  is f e l t  t h a t  they 

w i l l  t end 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  cho ice  of new 

monies from t h e  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 .  In gen- 

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  va lue  of f e d e r a l  funds auth-  

o r i z e d ,  Presumably, a  comparison of f e d e r a l  funds au thor ized  and 

f e d e r a l  funds spent  would i n d i c a t e  t h e  degree of complet ion;  how- 

ever ,  it appears  t h a t  sometimes p r o j e c t s  a r e  terminated  without  

spending t h e  t o f a l  au tho r i za t i on .  

Based upon f e d e r a l  funds au thor ized  t h e  l a s g e s t  expend i tu res  

a r e  i n  t h e  a r ea  of T r a f f i c  Records ( s t andard  # l o )  w i t h  21% (roughly 

$37,100,006) of t h e  "402" f e d e r a l  funding t o  date .  Driver  Education 

( s t andard  #4) and Po l i c e  T r a f f i c  Serv ices  ( s t andard  #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% respect ively.  Although i n  
terms of the number of pro jec ts  they a re  ranked 5 ,  2 ,  and 1, these 

three standards account f o r  58.7% of a l l  federa l  funds authorized 

and 52.1% of a l l  pro jec ts  todate.  New York, Cal i fornia ,  Ohio, Texas 

and Pennsylvania, i n  that  order ,  a re  the f i v e  s t a t e s  w i t h  the largess  

values of federa l  f u n d s  authorized. Funding l imi ta t ions  have been 

establ ished by Congress primarily on the bas is  of population so  tha t  

one would expect the f u n d i n g  f igures  derived from the "402" f i l e  t o  

be e s sen t i a l ly  a  r e f l ec t ion  of the s i z e  of each s t a t e .  However, the 

"402" derived f u n d i n g  f igures ,  and even t h e i r  rank ordering, are  only 

i n  rough agreement w i t h  s t a tu to ry  l imi ta t ions .  Vagaries of these 

f u n d i n g  f igures  have not been persued since the i n i t i a l  i n t e r e s t  is 

i n  ident i fying areas  of a c t i v i t y  which is e s s e n t i a l l y  comparative i n  

nature.  

The next ana lys is  topic  was an invest igat ion of the d i s t r ibu t ion  

of funding f o r  d i f f e ren t  standards w i t h i n  each s t a t e ,  and the r e l a t i v e  

involvement of the s t a t e s  i n  each of the standard areas .  The r e s u l t s  

of these analyses a re  p i c t o r i a l l y  portrayed i n  the accompanying maps 

and bar graphs. 

Seventeen computer-generated maps (one f o r  each standard p l u s  

Planning and Administration) were prepared through a  spec ia l  map 

drawing program t o  display the percentage of each s t a t e ' s  t o t a l  

authorized federa l  funds f o r  the p a r t i c u l a r  standard area concerned. 

The darker shadings indicate  a  higher percentage of s t a t e ' s  funds f o r  

the standard involved. That is, the data displayed is a  f rac t ion , !  

the numerator of which is  the sum of federa l  funds authorized f o r  

pro jec ts  w i t h i n  a  pa r t i cu la r  standard a rea ;  and the denominator of 

which is the t o t a l  value of federa l  f u n d s  authorized f o r  a l l  pro jec ts  

w i t h i n  t ha t  s t a t e .  These maps, then, depict  the r e l a t i v e  emphasis 

tha t  each s t a t e  has placed upon a  pa r t i cu la r  standard area.  Data value 



extremes, the data range applying t o  each display l e v e l ,  and the 

frequency of data points  w i t h i n  each display l eve l  a re  given below 
each map.. A geometric var ia t ion  i n  the range of values f o r  each 

display l eve l  was se lec ted  i n  order t o  get  a  reasonably good spread 

of the data  and t o  help s ingle  out data extremes. The same scal ing 

fac to r  is used on A 1 1  maps t o  enable comparisons between d i f fe ren t  

standards.  

The accompanying bar graphs a re  based upon the same data  used i n  

constructing the maps; however, the protrayal  is of the d i s t r ibu t ion  

of f u n d s  according t o  standards w i t h i n  s t a t e s .  There a re  52 bargraghs 

(one f o r  each s t a t e  p l u s  the Dis t r i c t  of Columbia and Puerto Rico.) 

The abbreviation of each s t a t e  and the federa l  funds authorized fo r  

a l l  pro jec ts  w i t h i n  t h a t  s t a t e  ( i n  thousands of d o l l a r s )  a re  given a t  

the top of each graph. The height of each column is  proportional t o  

the percentage of the s t a t e ' s  t o t a l  f ede ra l  f u n d s  i n  each of seven- 

teen areas  ( the 16 standards p l u s  P&A). For most of the graphs the 

ordinate sca le  r u n s  from 0% t o  50%; however, i f  any one column exceeds 

50% the sca le  is from 0% t o  100%. The value ( i n  thousands of d o l l a r s )  

of federa l  f u n d s  i n  each of these areas  is a l s o  shown a t  the  top of 

each column, and the abbreviation f o r  each standard is  given a t  the 

foot of the columns. 

The standards have been grouped in to  the s i x  program areas  pro- 

posed i n  t h i s  r epor t ,  and read from l e f t  t o  r i g h t  a s  follows: 

Planning and Administration - P6A 
Information Flow - consisting of: 

Motor Vehicle Registration - MVR 
Identification and Surveillance of Accident Locations - IDAL 
Traffic Records - T R 

Driver Preperation - consisting of: 
Driver Education - DE 
Driver Licensing - DL 
Pedestrain Safety - P S 



Driver Regulation - consisting of: 
Codes and Laws - CbL 
Traffic Courts - T C 
Alcohol in Relation to Hflghway Safety - ALC 

Police Traffic Services - PTS 

Vehicle Regulation - consisting of: 
Periodic Motor Vehicle Inspection - PMVI 
Motorcycle Safety - M/C 

Highway Regulation - consisting of: 
Highway Design, Construction, and Maintenance - HDCM 
Traffic Control Devices - TCD 

System Restoration - consisting of: 
Emergency Medical Service - EMS 
Debris Hazard Control and Cleanup - DHC 

Both t h e  maps and bar g r a p h s  p r o v i d e  a  q u i c k  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  i n  d i f f e r e n t  a r e a s ,  and have proved  ve ry  he lp -  

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 .  T a b u l a r  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  f unds  a u t h o r i z e d  by s t a n d a r d  

a r e a  and by s t a t e  a l s o  have been p r e p a r e d  a s  a b a s i c  r e f e r e n c e  f o r  

t h e s e  a n a l y s e s .  
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PROJECTS FILE 

V a r i a b l e  
Dcscr j  p t  i o n  -- 

c a s e  i d  # 

Code M i s s i n g  
Va lues  Data Code E x p l a n a t i o n  

(9 d i g i t s )  --- Combinat ion o f  V3, 
4 ,  11, & 1 4  

d a t e  o f  d a t a  (6 d i g i t s )  --- mo-da-yr of  s o u r c e  
p r i n t o u t  

s t a t e  X 01-52 --- s e e  code  book 

s t a n d a r d  # 00-16 --- s e e  code  book 

s t a t e  - 1st d i g i t  0-5 --- f o r  r u n n i n g  ana ly -  
sis programs 

s t a t e  - 2nd d i g i t  0-9 --- f o r  r u n n i n g  a n a l y -  
sis programs 

s t a n d a r d  - 1st d i g i t  0-1 --- f o r  r u n n i n g  a n a l y -  
sis programs 

s t a n d a r d  - 2nd d i g i t  0-9 --- f o r  r u n n i n g  a n a l y -  
sis programs 

f i s c a l  y r  - 1st d i g i t  6-7 --- f o r  r u n n i n g  a n a l y -  
sis programs 

f i s c a l  y r  - 2nd d i g i t  1 , 7 - 9  --- f o r  r u n n i n g  a n a l y -  
sis programs 

f i s c a l  y e a r  67-71 --- y e a r  g r a n t  was 
made 

s t a t e  a b b r e v  4 a l p h a  b l a n k  f o r  d a t a  l i s t i n g s  
c h a r  

s t a n d a r d  a b b r e v  4 a l p h a  b l a n k  f o r  d a t a  l i s t i n g s  
c h a r  

NHSB p r o j  # 001-909 o w _  a s s i g n e d  by NHSB 

t y p e  o f  p r o j  0-9 --- ' 9 '  d e f i n e s  i n  l i e u  
o f  match ing  funds  
p r o j  

t o t  p r o j  c o s t  11ndthous&$ 000-998 999  1st 3 d i g i t s  V19 

f e d  f u n d  a u t h  hndthous&$ 000-998 999 1st 3 d i g i t s  V20 

f e d  fund  s p e n t  hndthous&$ 000-998 9 9 9  1st 3 d i g i t s  V21 

t o t a l  p r o j  c o s t  thous&$ 00001-99899 99999 I n d i c a t e s  l e v e l  of 
e f f o r t  

f e d  f u n  a u t h  thous&$ 00000-99899 99999 U s u a l l y  $ o f  V19 

f e d  f u n d  s p e n t  thous&$ 00000-99899 99999 S p e n t  a s  o f  d a t e  
i n  V2 

n o v e l  n e s s  0-6 9  see c o d e  book 



T a b l e  A - 1  Cont 'd .  

23 degree implementa t  i o n  

24 hardware c o n t e n t  

25 imp1 emen't j.ng o r g a n i z  

25 u s e r  g roup  (s) 

27 t r a i n i n g  a spec t s  

28 g e o g r a p h i c a l  cove rage  

29 p r o j  d e s c r i p t i o n  

Code 
Va lues  

00-14 

00-12 

00-18 

0-5 

0-8 

59 a l p h a  
c h a r  

M i s s i n g  
Data Code E x p l a n a t i o n  

9 s e e  code  book 

99 s e e  code  book 

99 s e e  code  book 

99 s e e  code  book 

9 s e e  code  book 

9 s e e  code  book 

b l a n k  a n n o t a t e d  from NHSE 
l i s t i n g  



Table A-2 

CODE BOOK - SEC. 402 PROJECTS 

VARIABLES $3 - STAT13 $ AND #12 - STATE ABRREV -- - - 
Code 

S t a t e  -- Ahbrcv --- # -- S t a t e  

Alabama 
Ar izona  
Arkansas 
C a l i f o r n i a  
Colorado 
Connec t i cu t  
Delaware 
F l o r i d a  
Georgia 
Idaho  
I l l i n o i s  
I n d i a n a  
Iowa 
Kansas 
Kentucky 
L o u i s i a n a  
!/I a  i n  e 
Maryland 
M a s s a c h u s e t t s  
Michigan 
Minnesota  
M i s s i s s i p p i  
h I i s sou r i  
Iblont ana 
Nebraslra 
Nevada 

A M  
A111 Z 
A R K  
CA L 
COLO 
CONN 
DII: L  
FLA 
G A 
I BA 
ILL 
I NU 
1 OIYA 
KA N 
KEN 
LA 
ME 
MD 
MASS 
MI CJI 
M I N N  
hlI SS 
MOU 
hlONT 
NEB 
NEV 

New Ilanlps h i r e  
New J e r s e y  
N e w  hlexico 
N e w  York 
North C a r o l i n a .  
North Dakota 
Ohio 
Oklahoma 
Oregon 
P e n n s y l v a n i a  
Rhode I s l a n d  
Sou th  C a r o l i n a  
Sou th  Dakota 
Tennesee  
Texas  
Utah 
Vermont 
V i r g i n i a  
Washington 
West V i r g i n i a  
Wiscons in  
Wyoming 
Alaska  
Hawaii  
Dis t r ic t  o f  Columbia 
P u e r t o  Rico 

Abbrev 

NH 
N J  
Nlil 
NY 
NC 
ND 
OH1 0 
0 I< LA 
ORE 
PENN 
R I  
SC 
SD 
TENN 
TEX 
UTAH 
VER 
V I  R 
\VA SH 
wv 
WISC 
WYO 
A LSK 
HAW1 
DC 
PR 

Code 
# - 



Table A-2 c o n t  ' d ,  

CODE BOOK - SEC. 402 PROJECTS 

\'IZ?'~:AT~LI;:S -. . - - - - $4 - STANDARD # AND #13 - STANDARD ABBREVIATION 

Stantfnrd 
-.-- 

l l l :~r in ing a n d  A d m i n i s t r a t  i o n  

Abbrev Code # 

P & A 00 

l 'elLiodic Motor Veh ic l e  I n s p e c t i o n  PM V I  0 1  

h:o.Lor V e l ~ i c l e  R e g i s t r a t i o n  M VR 02 

 lotor or cycle S a f e t y  M/C 0 3 

D r i v e r  E d u c a t i o n  

D r i v e r  L i c e n s i n g  DL 05 

Codes and Laws C & L  06 

T r a f f i c  C o u r t s  TC 07 

Alcohol  i n  R e l a t i o n  t o  Highway S a f e t y  A LC 08 

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  
Accidence L o c a t i o n s  I DAL 09 

T r a f f i c  Records  TR 10 

Emergency Medica l  S e r v i c e  EMS 11 

Highway Des ign ,  C o n s t r u c t i o n  and 
Main tenance  

T r a f f i c  C o n t r o l  Devices  TCD 13 

P e d e s t r i a n  S a f e t y  PS 1 4  

P o l i c e  T r a f f i c  S e r v i c e s  KTS 1 5  

Dcbr is  Hazard C o n t r o l  and Cleanup DHC 16  



 able A-2 cont'd. 
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Var iab le  22 - Novelness - departure form e x i s t i n g  c o n d i t i o n s  -- .-- --.- 

Codes - 

Degree of novel.ness undefined o r  of no meaning 0 

Cont inuat ion of p r e s e n t  f u n c t i o n s  - no change i n  t echn ique  o r  procedure  
involved (al.so match-ing o r  s t a t e  funds ,  e t c .  ) 1 

S p e c i f i c z l l y  a c o n t i n u a t i o n  of a  p rev ious  402 p r o j e c t  ( s p e c i a l  c a s e  of 
code 1/ 1 )  2 

Expansion o r  improvement i n  c a p a b i l i t y  of a n  e x i s t i n g  p r o j e c t  o r  
program - f u n c t i o n  enhanced b u t  o t h e r w i s e  unchanged 

Revis ion o r  m o d i f i c a t i o n  of an  e x i s t i n g  p r o j e c t  o r  program - f u n c t i o n  
s i g n i f i c a n t l y  changed 4 

Conversion from manual t o  automated o p e r a t i o n  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  c a s e  of codes 3 o r  4 )  5 

3tudy, develop,  o r  implement a new program, procedure ,  o r  sys tem - 
prov ide  a c a p a b i l i t y  n o t  p r e v i o u s l y  p r e s e n t  6 



. T a b l e  A-2 

CODE BOOK - SEC. 402 PROJECTS 

VARIAljLll  /I 23 - DEGREE OF IMPLDIENTATION --- CODES 

Degree of imp1.ementation undef ined o r  of no meaning 0 

Level  of  implementation u n a f f e c t e d  by p r o j e c t  o r  r o u t i n e  o r  normal 
o p e r a t i o n  s t a t e d  o r  impl ied  1 

P r o j e c t  cu lmina tes  i n  f e a s i b i l i t y  s t u d y  o r  be fo re - the - fac t  system 
a n a l y s i s  2 

Provides  f o r  su rvey ,  i n v e n t o r y ,  o r  d a t a  c o l l e c t i o n  ,-. 3 

Culminates i n  reconlmendations, p l a n ,  o r  proposed o p e r a t i n g  c r i t e r i a  
o r  procedures  4 

I n s t i t u t e s  a  p r o t o t y p e ,  t r a i l ,  exper imenta l  o r  developmental  o p e r a t i o n  5 

Provides  f o r  e v a l u a t i o n  o r  a f t e r - t h e - f a c t  a n a l y s e s  6 



Table  A-2 

CODE .BOOK - SEC. 402 PROJECTS 

Code - 

IIardvnrc con ten t  undef ined o r  of no meaning 00 

Hardware c o n s i d c r n t i o n s  s p e c i f i c a l l y  n o t  involved 01 

H a r d m r e  involved bu t  no t  s p e c i f i e d  0 2 

Procurcment of d i v e r s e  equipment necessa ry  f o r  implementation of 
p r o j e c t  s p e c i f i e d  03 

1 I I 1  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 ,  motorcycle , .  . . ) 

11 
I' 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  05 

( h e l i c o p t e r , .  . . ) 
t I t 1 . communications equipment 06 

I I " measuring o r  moni tor ing equipment used a s  an  

enforcement a i d  ' 0 7 
(speed measuring equ ip ,  b r e a t h a l y z e r  , . . . ) 

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

I I I I s u r v e i l l a n c e  o r  moni tor ing equipment o t h e r  than  
enforcement a i d s  09 
( t r a f f i c  c o u n t e r s ,  PV s u r v e i l l a n c e , .  . . ) 

11 I I measuring o r  t e s t i n g  equipment used f o r  mechanizing 
o p e r a t i o n s  10 
( v i s u a l  a c c u i t y ,  s c o r i n g  of  t e s t , .  . .) 

I I 
I' educati .ona1 o r  t r a i n i n g  a i d s  

( s i m u l a t o r ,  aud io -v i sua l ,  ...) 

I I 11 o p t i c a l  d a t a  r ecord ing  o r  r e t r i e v a l  equipment 12 
(micro-fi lm, photographic  cameras,  p r o j e c t o r s , .  . . ) 

11 11 medical  a i d  equipment 13 

I I " e l c c t r o n i c  d a t a  p rocess ing  equipment 1 4  
(key punch, t e r m i n a l ,  cpmputer, o p t i c a l  c h a r a c t e r  
r e c o g n i t i o n , .  . . ) 

(Procurcment inc ludcs  purchase ,  l e a s e ,  o r  o b t a i n i n g  t h e  use o f ,  i n  some way) 



Table  A-2 
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Variable 11 25 - Irnplenienting organizntion(s) -- ----- 
Codes 

Implementing organization undefined or of no meaning 

Diffuse, complex, or multiply involved organizational arrangements 

Motor vehicle registration agencies 

Driver licensing agencies 

Highway or public road agencies 

Law enforcement agencies 

Courts or legal agencies 

Legislative or governn~cntal agencies 

Educational agencies 

Researchers or consultants 

Service organizations (auto clubs, safety institutes, . . ..) 
Emergency medical agencies 

Motor Vehicle Inspection agencies 



'I'aDle A - 2  

CODE BOOK - SEC. 402 PROJECTS 

Var iab le  # 26 - User g r o u p ( s )  

User group not specified or of no meaning 

Stated or implied that user group is same as implementing 
organization 

A S  DISTIKGUISHED EY DRIVER TYPE 

General driving public 

Beginning or inexperienced driver 

Experienced driver 

Handicapped or disadvantaged drivers 

Traffic offenders 

Professional drivers (chauffeur, taxi, truck, bus,. . .) 
AS DISTINGUISHED BY MODE OF TRAVEL 

pedestrian 

Bicyclist 

Motorcyclist 

Passanger 

AS DISTINGUISHED BY ORGANIZATIONAL AFFILATION 

Motor vehicle administration personnel 

Highway engineering personnel 

Law enforcement personnel 

Judiciary ,or  legislative personnel 

Trainins personnel 

Service orgainzation personnel (auto clubs, community 
interest groups, ...) 

Emergency medical personnel 



Table A-2 
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Var iab le  // 27 - Tra in ing  a s p e c t s  
Codes 

Tra in ing  not  invo lved ,  u n s p e c i f i e d ,  o r  of no meaning 

Tra in ing  involved b u t  no t  s p e c i f i c a l l y  de f ined  

P r e p a r a t i o n  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  

Tra in ing  i n  t h e  use  of new equipment, t echn iques ,  o r  p rocesses  s p e c i f i e d  

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 u s e r  group 

Conferences,  b r i e f i n g s ,  o r  f a m i l a r i z a t i o n  s e s s i o n g  



Table A-2 
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VARIABLE /! 28 - GEOGlItlPHICAL - COVEKAGE -- 

Extent of p r o j e c t  unspec i f i ed  - 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 ta te-wide coverage impl ied  

State-wide coverage s p e c i f i e d  

County-wide coverage s p e c i f i e d  

Met ropo l i t ion  a r e a  coverage s p c c i f  i e d  (pop. 50,000 o r  more) 

Local arca coverage s p e c i f i e d  ( town, v i l l a g e ,  smal l  c i t y )  ,-. 

State /county  coverage s p e c i f i e d  

Countylc i ty  o r  coun ty / loca l  coverage s p e c i f i e d  

Coverage of 3 o r  more geographical  groups s p e c i f i c a l l y  s p e c i f i e d  

Code 
.'-.--.I 
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