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The p r o j e c t  r e p o r t e d  h e r e  r e s u l t e d  from t h e  O f f i c e  

of Highway Safe ty  Planning Request f o r  Proposal  e n t i t l e d  

"Highway S a f e t y  P r o j e c t s  Evaluat ion  System", d a t e d  

February 27, 1970. The Planning and Adminis t ra t ion  con- 

t r a c t  between OHSP and The Univers i ty  of  Michigan t h a t  

followed t h e  Highway S a f e t y  Research I n s t i t u t e  proposal  

(ORA-70-1251-B1) was i n i t i a l l y  scheduled f o r  t h e  pe r iod  

A p r i l  1 - June 30, 1970. During t h a t  pe r iod  a 90-day, 

no-cost time ex tens ion  was n e g o t i a t e d ,  extending t h e  

c o n t r a c t  c l o s e  d a t e  t o  September 30 ,  1970. The r e p o r t  

t h a t  fo l lows summarizes p r o j e c t  a c t i v i t i e s  f o r  t h a t  s i x  - 
month pe r iod .  
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1.0  INTRODUCTION 

The i n t e n t  of  t h e  p r o j e c t  r e p o r t e d  h e r e  was t o  a t t empt ,  

i n  c o n c e r t  wi th  t h e  OHSP s t a f f ,  improvement of t h e  management, 

r e p o r t i n g ,  and e v a l u a t i o n  a c t i v i t i e s  of t h e  OHSP o p e r a t i o n .  

The b a s i c  assumption was t h a t  developments p e r t i n e n t  t o  such 

a c t i v i t i e s  from management s c i e n c e  and highway s a f e t y  resea rch  

were adap tab le  t o  t h e  p r a c t i c a l  requirements  of  OHSP. The 

s t r a t e g y  devised  t o  a t tempt  t h i s  improvement i n  o p e r a t i o n s  was 

e v o l u t i o n a r y ,  n o t  r evo lu t ionary  -- t h e  approach e l e c t e d  was n o t  

t h a t  of a t t empt ing  t o  r e p l a c e  t h e  e x i s t i n g  OHSP o p e r a t i o n  wi th  

some r a d i c a l l y  d i f f e r e n t  management system, b u t  r a t h e r  through 

s tudy  of t h e  e x i s t i n g  system t o  i d e n t i f y  sub-operat ions t h a t  

might be improved by i n t r o d u c t i o n  of  a p p r o p r i a t e  management 

t o o l s  and f i n d i n g s  of highway s a f e t y  resea rch .  A major con- 

s i d e r a t i o n  i n  e l e c t i n g  t h a t  evo lu t ionary  approach was t h e  advent 

o f  t h e  NHSB-deveioped Annual Highway S a f e t y  Work Program (AHSWP) , 
c r e a t i n g  t h e  a d d i t i o n a l  ground-rule t h a t  recommendations from 

t h i s  p r o j e c t  should be c o n s i s t e n t  wi th  t h e  f e a t u r e s  and requ i re -  

ments of t h e  AHSWP. 

Given those  assumptions and g u i d e l i n e s ,  t h e  d e s i r e d  

focus of  t h e  p r o j e c t  was i d e n t i f i e d  as OHSP e v a l u a t i o n  opera-  

t i o n s .  This  i d e n t i f i e d  c o n c e n t r a t i a n  on e v a l u a t i o n  o p e r a t i o n s  

r e f l e c t s  r ecogn i t ion  of t h e  degree  t o  which e v a l u a t i o n  per-  

meates and,  t o  a  very l a r g e  e x t e n t ,  de termines  a l l  o t h e r  

OHSP o p e r a t i o n s .  The a c t  of  i d e n t i f y i n g  Michigan's  highway 

s a f e t y  pos tu re  and problems and of forming t h e  Michigan Highway 



S a f e t y  Plan i s  e v a l u a t i o n ;  s e l e c t i n g  a p p r o p r i a t e  counter-  

measure e f f o r t s  and developing a c t i o n  agency p r o j e c t  proposals  

e v a l u a t i o n ;  monitoring a c t i o n  p r o j e c t  o b j e c t i v e  approximation 

i s  e v a l u a t i o n ;  and,  completing t h e  c y c l e ,  review of p r o j e c t  

and t o t a l  program impact on t h e  Michigan highway s a f e t y  problem 

i s  e v a l u a t i o n .  Thus, i n  a very r e a l  s e n s e ,  t h e  primary func t ion  

of QHSP i s  e v a l u a t i o n .  

With t h e  l i m i t e d  scope of t h e  p r o j e c t  proposed, it was 

j o i n t l y  recognized t h a t  s imultaneous a t t a c k  on a l l  those  

e v a l u a t i o n  o p e r a t i o n s  was n o t  p r a c t i c a l .  Rather it was t h e  

j o i n t  conclusion Q £  OHSP and HSRI t h a t  a  s y n t h e s i s  approach 

was i n d i c a t e d ,  s t a r t i n g  wi th  review of e v a l u a t i o n  a c t i v i t i e s  

of i n d i v i d u a l  countermeasure a c t i o n  p r o j e c t s ,  followed by con- 

s i d e r a t i o n  of  e v a l u a t i o n  problems wi th  groups of f u n c t i o n a l l y  

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

o p e r a t i o n s  a p p r o p r i a t e  t o  t h e  complete mix of p r o j e c t s ,  

The s e c t i o n s  t h a t  fol low d e s c r i b e  t h e  a c t i v i t i e s  of H S R I  

i n  pursuing t h a t  e v a l u a t i o n  s t u d y  paradigm. Sec t ion  2 . 0  

summarizes our  work wi th  e v a l u a t i o n  needs of  t h e  v a r i e t y  of 

c u r r e n t ,  i n d i v i d u a l  a c t i o n  p r o j e c t s  managed by OHSP. That 

summary t r e a t s  our  review of i n d i v i d u a l  p r o j e c t  p lans  f o r  

concurrent  and f i n a l  measurement and e v a l u a t i o n  procedures 

f o r  documenting approach t o  and achievement of p r o j e c t  g o a l s ;  

our  development, where proposed p r o j e c t  p lans  were judged 

d e f i c i e n t ,  of e v a l u a t i o n  measures recommended f o r  t h e  p r o j e c t s ;  



and our  development, where it was p o s s i b l e ,  of  measures common 

t o  groups of  p r o j e c t s .  Sec t ion  3.0 summarizes our  involvement 

i n  developing t h e  OHSP Program S t r u c t u r e ,  wi th  p a r t i c u l a r  

a t t e n t i o n  t o  t h e  e f f e c t i v e n e s s ,  volume and coverage c r i t e r i a  

of t h e  Michigan AHSWP. F i n a l l y ,  t h e  d i s c u s s i o n  of Sec t ion  4 . 0  

summarizes t h e  genera l  conclus ions  and recommendations de r ived  

from t h e  s tudy.  



2. Q PROJECT EVALUATXON 

A recognized,  immediate, and very b a s i c  need i n  

developing a  comprehensive s t a t e w i d e  highway s a f e t y  program 

i s  t h e  i n j e c t i o n  of s t r u c t u r e d  e v a l u a t i o n  a c t i v i t i e s  i n t o  

c u r r e n t  a c t i o n  p r o j e c t s .  I n  o r d e r  t o  a l l o c a t e  r e sources  t o  

o b t a i n  t h e  g r e a t e s t  b e n e f i t ,  informat ion  concerning t h e  

e f f e c t i v e n e s s  of p a s t  p r o j e c t s  i s  e s s e n t i a l .  Unfor tunate ly ,  

a c t i o n  p r o j e c t s  a r e  u s u a l l y  devoid of t h e  s t r u c t u r e d ,  

q u a n t i t a t i v e  procedures necessary  f o r  a p p r o p r i a t e  e v a l u a t i o n .  

This  i s ,  a t  l e a s t  p a r t i a l l y ,  a  r e s u l t  of  poor conununication 

and i n t e r a c t i o n  between highway s a f e t y  r e s e a r c h e r s  and highway 

s a f e t y  p r a c t i t i o n e r s .  D i r e c t o r s  of a c t i o n  p r o j e c t s  o f t e n  do 

n o t  r e a l i z e  t h e  importance of e v a l u a t i o n  nor  a p p r e c i a t e  t h e  

f u n c t i o n  it has i n  improving highway s a f e t y  e f f o r t s .  On t h e  

o t h e r  hand, t h e  r e s e a r c h e r ,  who i s  very aware of e v a l u a t i o n  

requirements  f o r  f i n d i n g  answers and r e f i n i n g  e f f o r t s ,  

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

programs and a t tempts  t o  i n t e r j e c t  exper imenta l  des igns  and 

resea rch  paradigms n o t  a p p r o p r i a t e  t o  t h e  t h r u s t  of a  p r o j e c t .  

I n  any c a s e ,  it i s  c l e a r  t h a t  a  compromise between p u r i t y  of 

e v a l u a t i o n  measures and r e a l i t y  of a c t i o n  p r o j e c t  e f f o r t s  i s  

needed. There fo re ,  s t e p s  were taken t o  become acquainted  w i t h  

ongoing p r o j e c t s  and t o  formula te  e v a l u a t i o n  measures which 

could be u s e f u l  a s  d a t a  g a t h e r i n g  t o o l s  now wi thou t  a l t e r i n g  

t h e  a c t u a l  workings of t h e  p r o j e c t s .  

F i r s t  e f f o r t s  i n  t h i s  r ega rd  involved a  review o f  a l l  on- 

going p r o j e c t s  us ing  4 0 2  funds i n  t h e  O f f i c e  of Highway Safe ty  

-. 4 - 



Planning.  The p r i n c i p a l  i n p u t s  t o  t h i s  review were t h e  

summary f o l d e r s  f o r  each p r o j e c t  on f i l e  i n  t h e  OHSP, These 

p r o j e c t  f o l d e r s  inc lude  the  o r i g i n a l  p roposa l ,  q u a r t e r l y  

r e p o r t s ,  a  con t inua t ion  proposal  f o r  p r o j e c t s  beyond t h e  f i r s t  

y e a r ,  and any correspondence between p r o j e c t  d i r e c t o r s  and t h e  

OHSP which might a f f e c t  p r o j e c t  func t ion ing ,  I n  a d d i t i o n ,  a  

p r o j e c t  f o l d e r  'might con ta in  comments concerning problems 

noted by t h e  OHSP f i s c a l  o r  a u d i t  reviewers and t h e  s t e p s  taken 

t o  a l l e v i a t e  them. Thus, t h e s e  f o l d e r s  conta in  much p e r t i n e n t ,  

q u a l i t a t i v e  information u s e f u l  i n  g e t t i n g  a grasp  on p r o j e c t  

t h r u s t .  

Upon review of t h e  p r o j e c t  f o l d e r s  and d i scuss ion  wi th  t h e  

OHSP s t a f f ,  b r i e f  one o r  two page summaries were w r i t t e n  f o r  

each p r o j e c t .  These summaries inc luded such t h i n g s  a s  p r o j e c t  

t i t l e  and number, c o s t ,  a  l i s t i n g  of t h e  o r i g i n a l  goa l s  o r  

o b j e c t i v e s  of t h e  p r o j e c t  and a  r e i t e r a t i o n  of t h e  p r o j e c t  

e v a l u a t i o n  proposed. I n  those  cases  where a con t inua t ion  

a p p l i c a t i o n  was a v a i l a b l e ,  t h e  goa l s  and proposed e v a l u a t i o n  

inc luded t h e r e i n  were a l s o  included i n  t h e  p r o j e c t  sumnlary. 

The r e s u l t a n t  p r o j e c t  summaries were used f o r  an e v a l u a t i o n  

review. 

The mechanism f o r  eva lua t ion  review involved having 

" e x p e r t s l ' i n  t r a f f i c  s a f e t y  and resea rch  methodology review 

t h e  i n d i v i d u a l  p r o j e c t s  and recommend e v a l u a t i o n  a c t i v i t i e s  

t h a t  were f e l t  t o  be (I) p e r t i n e n t  t o  s t a t e d  o r  implied 



o b j e c t i v e s  o f  t h e  p r o j e c t ,  and (2) p r a c t i c a l  f o r  implementa- 

t i o n  by p r o j e c t  personnel  wi th  no s i g n i f i c a n t  i n c r e a s e  i n  

p r o j e c t  e f f o r t . *  Due t o  t ime c o n s t r a i n t s ,  each p r o j e c t  was 

reviewed by only  one expert--however, except  f o r  t h e  Driver  

Licens ing (DL) f u n c t i o n a l  a r e a ,  a l l  p r o j e c t s  i n  a  given 

f u n c t i o n a l  a r e a  were reviewed by t h e  same e x p e r t .  

I n  conducting h i s  reviews,  t h e  reviewer was reques ted  t o  

genera te  s e v e r a l  types  of  ou tpu t  r e l a t i v e  t o  each p r o j e c t .  

1. H i s  opin ion of  p r o j e c t  m e r i t ,  i . e . ,  given t h a t  t h e  

p r o j e c t  i s  completed a s  planned,  what i s  t h e  

probable impact on highway s a f e t y  a s  i n f e r r a b l e  from 

previous  p ro  j e c t s 2  

2. H i s  r e c o l l e c t i o n  of s i m i l a r  p r o j e c t s ,  p a r t i c u l a r l y  

w i t h  r e s p e c t  ta p i t f a l l s  and d i f f i c u l t i e s ,  and a s  

p o t e n t i a l  sources  o f  informat ion  f o r  t h e  p r o j e c t  

d i r e c t o r s .  

3 .  H i s  i d e a s  on p a t e n t i a l l y  f r u i t f u l  modi f i ca t ions  of 

t h e  p r e s e n t  p l a n s  af t h e  p r o j e c t ,  and i d e a s  on new, 

r e l a t e d  p r o j e c t s ,  and f i n a l l y ,  

4 .  H i s  recommendations on s t r u c t u r e d  e v a l u a t i o n  a c t i v i t i e s  

and products .  

*The " e x p e r t s "  who performed t h e  review func t ion  a r e  i d e n t i f i e d  
i n  t h e  Acknowledgmeats s e c t i o n  of  t h i s  r e p o r t .  



The a c t u a l  review o f  i n d i v i d u a l  p r o j e c t s  was accomplished 

almost  e x c l u s i v e l y  by r e f e r e n c e  t o  t h e  summaries of  p r o j e c t  

informat ion  a v a i l a b l e  and by query of OHSP s t a f f  o r  p r o j e c t  

f i l e s  when s p e c i f i c  q u e s t i o n s  a rose .  Due t o  time c o n s t r a i n t s ,  

d i r e c t  c o n t a c t  wi th  a c t i o n  p r o j e c t  personnel  was accomplished 

i n  on ly  a  few c a s e s ,  wi th  such c o n t a c t  i n v a r i a b l y  f o r  

informat ion  on some s p e c i f i c  a spec t  of t h e  p r o j e c t .  

Those, t h e n ,  were t h e  ground r u l e s  under which t h e  

s p e c i f i c  p r o j e c t  e v a l u a t i o n  reviews were undertaken.  A s  

would be expected ,  t h e  reviews t h a t  r e s u l t e d  showed cons ide rab le  

v a r i a t i o n  due t o  reviewer  d i f f e r e n c e s ,  p r o j e c t  d i f f e r e n c e s ,  and 

v a r i a t i o n  i n  q u a n t i t y  and q u a l i t y  of informat ion  among t h e  

p r o j e c t s .  

The " e x p e r t s ' "  comments were compiled i n t o  a  working 

paper- in ter im r e p o r t  f o r  d i s c u s s i o n  wi th  t h e  OHSP s t a f f .  Sub- 

sequent  t o  review and d i s c u s s i o n  it was agreed t h a t  t h e  

e v a l u a t i o n  recommendations would be most u s e f u l  i f  they  could 

be broken down i n t o  s p e c i f i c  q u e s t i o n s  t o  be answered by p r o j e c t  

personnel .  

An i n t e n s i v e  t r a n s l a t i o n  e f f o r t  was then  undertaken t o  

t r a n s c r i b e  t h e  e v a l u a t i o n  recommendation n a r r a t i v e s  i n t o  

usab le  da ta -ga the r ing  forms which could be s e n t  t o  p r o j e c t  

d i r e c t o r s  f o r  them t o  f i l l  o u t .  I n  s o  doing a  number of 

d e c i s i o n s  had t o  be made i n  weighing a l t e r n a t i v e s .  For 

example, t h e  q u e s t i o n s  asked should be genera l  enough where 

p o s s i b l e  t o  compare p r o j e c t s  i n  a given f u n c t i o n a l  a r e a .  On 



t h e  o t h e r  hand, each p r o j e c t  has  many unique c h a r a c t e r i s t i c s  

which should  be cons idered  i n  e v a l u a t i o n .  Secondly, it would 

be d e s i r a b l e  t o  use a  common e v a l u a t o r  such a s  change i n  t h e  

number of  a c c i d e n t s  a s  t h e  c r i t i c a l  measure. However, many 

v a r i a b l e s  e n t e r  any a c c i d e n t  p i c t u r e  and t h e  c a u s a l  r e l a t i o n -  

s h i p  between some e f f o r t  and some change i n  t h e  a c c i d e n t  

frequency i s  r a t h e r  tenuous.  Perhaps some q u a n t i t a t i v e  measure 

of t h e  e f f o r t  pu t  i n t o  a  p r o j e c t ,  i . e . ,  an " e f f i c i e n c y "  

measure, would be a  b e t t e r  e v a l u a t i o n  than t r y i n g  t o  r e l a t e  

it t o  a c c i d e n t s .  T h i r d l y ,  undue added burden on t h e  p r o j e c t  

personnel  i s  u n d e s i r a b l e ,  b u t  some p ressure  may be neclessary 

t o  g e t  more meaningful informat ion .  Four th ,  some balance  

must be found between p u r e ,  unconfounded measures and d a t a  

which i s  e a s i l y  o b t a i n a b l e  i n  a  f i e l d  s i t u a t i o n  b u t  i s  t o o  

q u a l i t a t i v e  t o  be u s e f u l .  

These and o t h e r  less i d e n t i f i a b l e  c o n s i d e r a t i o n s  e n t e r e d  

in:o t h e  formula t ion  of f o r t y - e i g h t  p r o j e c t  e v a l u a t i o n  

q u e s t i o n n a i r e s ,  e f f e c t i v e l y  an i n d i v i d u a l i z e d  q u e s t i o n n a i r e  

f o r  each of t h e  OHSP p r o j e c t s  l i s t e d  i n  Table I .  Examples of 

t h e s e  forms can be found i n  Appendix I .  I t  may be noted t h a t  

t h e  forms developed i n c l u d e  bo th  acc iden t  s t a t i s t i c s  and 

measures r e l a t e d  t o  t h e  day-to-day o p e r a t i o n  of a  p r o j e c t .  

I n  many i n s t a n c e s  t h e  forms con ta in  some measures normally 

ga the red  by t h e  p r o j e c t  pe r sonne l ,  b u t  which may n o t  be 

organized i n  a  usab le  manner. Also ,  some d a t a  may be r e -  

ques ted  which has n o t  been ga the red  t o  d a t e .  I n  any c a s e ,  



TABLE I. OHSP PROJECTS FOR WHICH EVALUATION FORMS WERE 
PREPARED 

VI-69-1 (Dept .  Educ. ) 

DE-68-3 ( P o n t i a c )  

DE-69-1 ( M a n i s t i q u e )  

DE-69-2 (Ben ton  H a r b o r )  

DE-69-3 ( D e p t .  C i v i l  S e r v . )  

DE-69-4 ( L a n s i n g )  

DE-69-6 ( R o s e v i l l e )  

DE-69-7 ( F l i n t )  

DE-69-8 (Plymouth)  

DE-69-009 (Alpena  e t  a l )  

DL-69-2 (Dept .  S t a t e )  

DL-70-001 (Dept .  S t a t e )  

DL-70-002 (Dept .  S t a t e )  

CL-69-1 (Dept  . S t a t e )  

AL-69-1 ( D e p t .  S t .  p o l , )  

AL-70-001 (Dept .Pub,  H e a l t h )  

AL-70-002 (Dept ,  S t ,  P o l . )  

IS-69-2 (Dept .  Hwys. ) 

IS-69-3 (Dep t .  ~ w y s  . )  

IS-70-1 (Dep t .  Hwys.) 

TR-69-801 (Dept .  S t ,  P o l .  ) 

TR-69-5 ( D ~ p t .  S t .  P o l . )  

TR-70-1 (Dept .  S t .  P o l . )  

EM-68-2 (Dept .  Pub. H e a l t h )  

EM-69-4 ( F r a s e r )  

CD-69-3 (Saginaw) 

CD-69-4 (Dept  . Hwys . ) 
CD-69-5 ( T a y l o r )  

PS-69-1 ( T r o y )  

PS-69-2 (Nor ton  S h o r e s )  

PS-69-3 (River Rouge) 

PS-69-5 ( L a n s i n g )  

PT-69-4 ( S t e r l i n g  Mts.) 

PT-69-005 Dept .  S t .  P o l . )  

PT-69-6 ( T a y l o r )  

PT-69-7 (Kalamazoo Tsisnshp. ) 

PT-69-8 (Wayne) 

PT-69-9 ( W e s t l a n d )  

PT-69-10 ( F a r m i n g t o n )  

PT-69-13 (Kalamazoo) 

PT-69-14 (Qscoda  Go. ) 

PT-69-15 ( F a r m i n g t o n  

PT-69-16 ( F r a s e r )  

PT-69-18 ( L a n s i n g )  

PT-69-19 ( V i c k s b u r g )  

PT-69-20 ( C l i n t o n  Twnshp. ) 

PT-69-21 ( F l i n t )  

PT-69-023 ( E .  De t ro i t )  



t h e  in fo rmat ion  needed should  be  r e a d i l y  o b t a i n a b l e  i n  n e a r l y  

a l l  i n s t a n c e s  and i s  deemed impor tant  enough t o  war ran t  some 

a d d i t i o n a l  e f f o r t  i f  necessa ry .  

The e v a l u a t i o n  forms a r e  des igned t o  s e r v e  two impor tant  

f u n c t i o n s .  The one which has  a l ready  been adequate ly  sugges ted  

i s  t o  g a t h e r  informat ion  p e r t i n e n t  t o  t h e  p lanning o p e r a t i o n s  

o f  t h e  OHSP, A second,  somewhat more s u b t l e ,  f u n c t i o n  i s  t o  

mot iva te  t h e  v a r i o u s  p r o j e c t  d i r e c t o r s  t o  g ive  more thought  

t o  e v a l u a t i n g  t h e i r  e f f o r t s  themselves a t  t h e  l o c a l  l e v e l .  

I f  such a  f o r c i n g  f u n c t i o n  i s  r e a l i z e d  t h e  p r o j e c t  d i r e c t o r s  

w i l l ,  h o p e f u l l y ,  cons ide r  o t h e r  e v a l u a t i v e  measures p e r t i n e n t  

t o  t h e  l o c a l  s i t u a t i o n .  

F i n a l l y ,  it should be  noted  t h a t  t h e  p r o j e c t  e v a l u a t i o n  

forms a r e  n o t  viewed a s  an end ,  b u t  can and should  be r e f i n e d  

a s  t h e  r e a c t i o n  of p r o j e c t  d i r e c t o r s  i s  voiced and as  b e t t e r  

measures a r e  formulated.  For example, some of  t h e  measures 

sugges ted  a r e  g e n e r a l  t o  a  group of p r o j e c t s ,  such a s  p o l i c e  

t r a f f i c  s e r v i c e s  p r o j e c t s ,  whi le  o t h e r s  a r e  q u i t e  s p e c i f i c  t o  

p a r t i c u l a r  p r o j e c t s .  A con t inu ing  e f f o r t  should  be made, a s  

feedback from p r o j e c t  personnel  comes i n ,  t o  expand upon t h e  

g e n e r a l  measures which can be used f o r  i n t e r - p r o j e c t  compari- 

sons .  



3.0 PROGRAM EVALUATION 

U n t i l  countermeasures  can be e v a l u a t e d ,  d i r e c t l y  o r  i n -  

d i r e c t l y ,  w i t h  some c e r t a i n t y  i n  terms o f  c r a s h  r e d u c t i o n ,  

d e c i s i o n s  on what countermeasures  a r e  a p p r o p r i a t e  t o  what 

problems must remain l a r g e l y  s u b j e c t i v e .  A s  d i s c u s s e d  i n  t h e  

p rev ious  s e c t i o n ,  a t t empt ing  t o  r e l a t e  i n d i v i d u a l  countermeasure 
! 

p r o j e c t s  t o  c r a s h  v a r i a t i o n s  i s  f u t i l e - - t h e  c o n t e x t ,  u s u a l l y  

i n v o l v i n g  many c r a s h  r e d u c t i o n  e f f o r t s  o p e r a t i n g  s imul t aneous ly ,  

j u s t  does n o t  pe rmi t  c l e a n  measurement of  t h e  impact of  any one 

of  t h e  countermeasures .  A s  r e f l e c t e d  i n  t h e  k i n d s  of  p r o j e c t  

e v a l u a t i o n  proposed i n  S e c t i o n  2 . 0 ,  t h e  l o g i c  adopted w i t h  

i n d i v i d u a l  p r o j e c t s  i s  t h a t  countermeasures  p r o p e r l y  app l i ed  

w i l l  have a  d e s i r a b l e  b u t  unmeasurable e f f e c t  and t h a t  eva lu-  

a t i ~ n  must t r e a t  t h e  e x c e l l e n c e  o r  e f f i c i e n c y  wi th  which t h e  

countermeasure p r o j e c t  i s  o p e r a t e d .  

Such an o n - f a i t h  o p e r a t i o n  i s  perhaps a c c e p t a b l e  w i t h  

i n d i v i d u a l  p r o j e c t s ,  b u t  i s  h a r d l y  d e f e n s i b l e  w i t h  programs 

i n v o l v i n g  l a r g e  numbers of  countermeasure p r o j e c t s ,  where 

t h e r e  e x i s t s ,  i n  a d d i t i o n  t o  t h e  need f o r  c r a s h r r e l a t e d  

e v a l u a t i o n  t o  j u s t i f y  major fund e x p e n d i t u r e s  t h e  need t o  ga in  

unders tanding  o f  countermeasure e f f e c t s  f o r  f u t u r e  p lanning .  

This  need f o r  p e r s i s t e n t  d i r e c t e d  e f f o r t  t o  i d e n t i f y  

countermeasure impact  i s  q u i t e  e v i d e n t  i n  t h e  program s t r u c t u r e  

concepts  developed f o r  NHSB by P e a t ,  Marwick, M i t c h e l l  and 

Company (PMM&CO.) These program concep t s ,  which a r e  t h e  b a s i s  

f o r  t h e  NRSB Annual Highway S a f e t y  Work Program (AHSWP), 

p rov ide  s t r u c t u r e s  f o r  r e l a t i n g  t r a f f i c  system c h a r a c t e r i s t i c s  



w i t h  countermeasure program types  wi th  countermeasures i n d i -  

v i d u a l l y  de f ined  t o  b e t t e r  c o r r e l a t e  both wi th  t r a f f i c  system 

c h a r a c t e r i s t i c s  and wi th  c a p a b i l i t i e s  of a c t i o n  agencies  

r e spons ib le  f o r  o p e r a t i n g  t h e  s e v e r a l  types  of countermeasure 

p r o j e c t s  . 
I n  p r e p a r a t i o n  f o r  developing program e v a l u a t i o n  procedures ,  

HSRI  worked wi th  OHSP t o  develop t h e  Michigan AHSWP. A f t e r  

j o i n t  c o n s i d e r a t i o n  of s e v e r a l  p o s s i b l e  countermeasure program 

s t r u c t u r e s ,  t h e  program s t r u c t u r e  developed by PMM&Co. was 

s e l e c t e d  a s  reasonable  and adequate f o r  Michigan needs.* 

Figure  1 shows t h e  proposed OHSP Program S t r u c t u r e  wi th  t h e  

Program Elements arranged i n  a ma t r ix  of t r a f f i c  system components 

and a c t i v i t i e s .  Note t h a t  a t e n t a t i v e  Program Element i n  t h e  

Comprehensive/Crash and Clean-up c e l l  t i t l e d  "Crash Reporting" 

has  been added t o  t h e  s t r u c t u r e  developed by PMM&Co. This  

element may become p a r t  of t h e  OHSP s t r u c t u r e  t o  provide c l e a r  

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

c h a r a c t e r i s t i c s  of t h e  c rash  s i t u a t i o n .  

While accep t ing  t h e  PMM&Co. Program Elements,  cons ide rab le  

re-design of t h e i r  Program Sub-elements was i n i t i a t e d  both t o  

mate t h e  program s t r u c t u r e  t o  t h e  Michigan needs and t o  provide  

f o r  more e x p l i c i t  e v a l u a t i o n  p l a n s .  F igures  2-6 show t h e  de r ived  

*This i s  t h e  program s t r u c t u r e  developed by P e a t ,  Marwick, 
Mi tche l l  and Company a s  p a r t  of t h e  Nat ional  Highway Safe ty  
Program Management and Report ing System a s  developed by them 
f o r  NHSB under Contrac t  No. FM-11-6925. 
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sub-elements broken o u t  by system component groups. 

A s  r e q u i r e d  by t h e  AHSWP, each of t h e  sub-elements i n  

t h e  program s t r u c t u r e  must have a s s o c i a t e d  e f f e c t i v e n e s s  and 

o u t p u t  c r i t e r i a  des igned a s  i n d i c e s  of  improvement f o r  each 

sub-element. The d i s c u s s i o n  t h a t  fo l lows  t r e a t s  some of t h e  

c o n s i d e r a t i o n s  involved i n  t h e  H S R I  development of  t h e  pro- 

posed sub-e lenent  c r i t e r i a  measures.  



3.1 SUBELEMENT EVALUATION CONSIDERATIONS 

The formula t ion  of e f f e c t i v e n e s s  and ou tpu t  measu~res f o r  

t h e  Annual Subelement Plan involved e x t e n s i v e  and i n t e n s i v e  

ruminat ions of a l t e r n a t i v e s .  The highway s a f e t y  scene invo lves  a  

f a n t a s t i c a l l y  l a r g e  number of v a r i a b l e s  c o n t r i b u t i n g  t o  t h e  

occurrence of c rashes .  Since each p lays  a  r o l e ,  t h e  i d e n t i f i -  

c a t i o n  of p o t e n t i a l  countermeasures i s  p r a c t i c a l l y  i n f i n i t e .  

T h e r e f ~ r e ,  it i s  e s s e n t i a l  t h a t  p lanning and subsequent 

e v a l u a t i o n  of a  highway s a f e t y  program focus on those  op t ions  

and r e l a t i o n s h i p s  most d i r e c t l y  r e l a t e d  t o  c rash  reduc t ion .  

Establ ishment  of comprehensive s t a t e  highway s a f e t y  programs 

i s  a  major s t e p  toward i d e n t i f y i n g  t o p  p r i o r i t y  op t ions  and 

developing an e v a l u a t i o n  of t h e  e f f o r t s  t o  d e a l  wi th  t h e s e  

op t ions  i s  t h e  key t o  program improvement. 

The s e t  of Program Sub-element e f f e c t i v e n e s s  c r i t . e r i a  

recommended t o  OHSP must be i d e n t i f i e d  as  r e s u l t s  of cons idered ,  

composite opinion-- in v i r t u a l l y  no i n s t a n c e  can ,  p a r t i c u l a r l y ,  

t h e  e f f e c t i v e n e s s  measures r e l a t e d  t o  c rashes  be documented 

w i t h  f  inn research  f i n d i n g s  o r  unequivocal o p e r a t i o n a l  exper i -  

ence.  Rather ,  t h e  measures proposed were evolved from many 

hours of d i scuss ion  and,  occas iona l ly  hea ted ,  debate  between 

t h e  a u t h o r s ,  o t h e r  HSRI s t a f f ,  OHSP s t a f f ,  and some NHSB s t a f f .  

Attempting t o  reproduce a l l  t h e  c o n s i d e r a t i o n s  touched on i n  

t h o s e  d i scuss ions  would be f u t i l e - - t h e  measures must s t and  on 

t h e i r  own merits as i n t e r i m  i n d i c e s .  However, f o r  i l l u s t r a t i o n  

and i n  some c a s e s  e x p i a t i o n ,  t h e  d i s c u s s i o n  t h a t  fo l lows t r e a t s  



some of t h e  major c o n s i d e r a t i o n s  involved and b r i e f l y  n o t e s  

some of  t h e  s p e c i f i c  though t s  genera ted  i n  developing t h e  

proposed e f f e c t i v e n e s s  measures. 

Perhaps t h e  major c o n s i d e r a t i o n ,  i f  any one can be s o  

d e s i g n a t e d ,  was whether  t h e  d a t a  needed a r e  a v a i l a b l e  o r  can 

be ga the red  wi thou t  t o o  massive an e f f o r t ,  C e r t a i n l y  it i s  

s e n s e l e s s  t o  e s t a b l i s h  e f f e c t i v e n e s s  measures which cannot  be 

ob ta ined  wi thou t  a major overhaul  of  t h e  d a t a  c o l l e c t i o n  

machinery i n  t h e  s t a t e .  On t h e  o t h e r  hand, many of t h e  

measures most e a s i l y  a v a i l a b l e  a r e  n o t  a p p l i c a b l e  t o  t h e  

i n d i v i d u a l  sub-elements of t h e  p r e s e n t  programming e f f o r t .  In  

t h e s e  i n s t a n c e s ,  t h e  measures recommended w i l l  probably f o r c e  

extended e f f o r t s  on t h e  p a r t  of  p r o j e c t  personnel  and/or 

s t a t e  agenc ies  t o  i n c l u d e  more r e l e v a n t  d a t a  g a t h e r i n g .  A t  

any r a t e ,  c o n s i d e r a b l e  thought  was given t o  t h o s e  measures 

which could  t a p  p r e s e n t  d a t a  s o u r c e s  f o r  t h e  a p p r o p r i a t e  

in fo rmat ion .  

I n  some c a s e s  t h i s  may r e q u i r e  a  meshing of  two o r  more 

d a t a  sources  o r  a  r e o r g a n i z a t i o n  of  d a t a  be ing  s t o r e d .  For 

example, t h e  e f f e c t i v e n e s s  measure recommended f o r  t h e  

p r i v a t e  passenger  c a r  sub-element of  t h e  Motor Vehicle  Inspec-  

t i o n  and R e g i s t r a t i o n  Element c a l l s  f o r  "Number of p r i v a t e  

passenger  c a r s  w i t h  equipment o r  r e g i s t r a t i o n  d e f e c t s  ve r sus  

t o t a l  number of passenger  c a r s  i n s p e c t e d "  and o u t p u t  measures 

i n v o l v i n g  "Percen t  o f  p r i v a t e  passenger  c a r s  i n s p e c t e d . "  The 

f i r s t  of t h e s e  measures i s  o b t a i n a b l e  from t h e  d a t a  c o l l e c t e d  



a t  t h e  cheek l a n e s  by t h e  Michigan S t a t e  P o l i c e ,  b u t  t h e  

l a t t e r  r e q u i r e s  t h e  t o t a l  number o f  r e g i s t e r e d  p r i v a t e  

pas senge r  v e h i c l e s  i n  Michigan. Th i s  p robab ly  must b e  o b t a i n e d  

from t h e  S e c r e t a r y  o f  S t a t e ' s  r e c o r d s .  Thus some a d d i t i o n a l  

e f f o r t  may be  n e c e s s a r y  t o  c o o r d i n a t e  t h e  i n d i v i d u a l  d a t a  

s o u r c e s ;  however, t h e  i n f o r m a t i o n  i s  a v a i l a b l e  i n  most 

i n s t a n c e s  i n  some s t a t e  f i l e s .  

An example of  sub-elements  probably  r e q u i r i n g  a d d i t i o n a l  

d a t a  g a t h e r i n g  e f f o r t s  i s  found i n  t h e  T r a f f i c  Records and 

Management In fo rma t ion  Element.  Turn around time f o r  system 

i n q u i r i e s  and average  r e sponse  times t o  i n f o r m a t i o n  r e q u e s t s  

a r e  measures probabsy n o t  b e i n g  made r i g h t  now by t h e  a g e n c i e s  

r e s p o n s i b l e  f o r  v a r i o u s  d a t a  banks.  The d i f f u s e n e s s  of t h i s  

i n f r a s t r u c t u r e  e lement  n e c e s s i t a t e s  proxy measures o b t a i n a b l e  

a t  t h e  i n p u t - o u t p u t  j u n c t u r e  between agency i n f o r m a t i o n  and 

i n f o r m a t i o n  u s e r s .  Here, t h e n ,  t h e  e f f e c t i v e n e s s  mea.sures 

recommended force t h e  g a t h e r i n g  of r e l e v a n t  d a t a  t h a t  a r e  

i n  a l l  liklihood n o t  p r e s e n t l y  a v a i l a b l e .  

Gonsiderab1.e a t t e n t i o n  was a l s o  g iven  t o  t h e  t r a d e - o f f  

between c r a s h - r e l a t e d  measures and proxy measures .  E f f e c t i v e -  

n e s s  c r i t e r i a  r e l a t i n g  sub-elements t o  change i n  t h e  i n c i d e n c e  

of  c r a s h  t y p e s  t h a t  t h e y  a r e  aimed a t  r educ ing  i s  d e s i r a b l e ,  

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

s h i p s  i s  o f t e n  tenuous a t  b e s t .  When i t  i s  n o t  p o s s i b l e  t o  

i d e n t i f y  c r a s h  c h a r a c t e r i s t i c s  showing a  r e a s o n a b l e  r e l a t i o n -  

s h i p  t a  sub-element e f f o r t s ,  proxy measures o f  e f f e c t i v e n e s s  



shou ld  b e  used.  Again,  t h e  T r a f f i c  Records and Management 

I n f o r m a t i o n  Element i s  a  good example s f  t h e  recommendation 

of proxy e f f e c t i v e n e s s  measures  because  t h e r e  i s  no c l o s e  

connec t ion  a p p a r e n t  between t h i s  program a s p e c t  and s p e c i f i c a l l y  

i d e n t i f i a b l e  c r a s h  t y p e s .  X t  may be n o t e d  t h a t  q u i t e  a number 

of  t h e  sub-elements  have j u s t  such proxy c r i t e r i a  sugges t ed .  
I 

The complete  s e t  of  sub-element e f f e c t i v e n e s s  and o u t p u t  

measures a r e  found i n  Appendix 11. While t h e r e  may be  some 

e q u i v o c a l i t y  i n  t h e s e  measures ,  t h e r e  i s  no q u e s t i o n  about  

t h e i r  h e u r i s t i c  v a l u e .  It i s  u n f o r t u n a t e  b u t  t r u e  t h a t  t h e  

p r e s e n t  s t a t e - o f - t h e - a r t  of highway s a f e t y  does  n o t  c o n t a i n  

any unequivoca l  c a u s e - e f f e c t  measures  which can  be used t o  

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

segment of  a l l  highway c r a s h e s .  The measures  sugges t ed  h e r e  

however,  have t h e  v a l u e  of  g a t h e r i n g  d a t a  and g u i d i n g  e f f o r t s  

a s  mare unequivoca l  r e l a t i o n s h i p s  a r e  uncovered and i n p u t t i n g  

t h i s  i n f o r m a t i o n  i n t o  an improving s t a t e - o f - t h e - a r t .  

The o u t p u t  measures sugges t ed  i n  Appendix I1 a r e  s e l f -  

e x p l a n a t o r y  i n  r e l a t i o n  t o  t h e  sub-elements .  They s imply  

r e f l e c t  t h e  volume of t h e  e f f o r t  and r e l a t i v e  coverage  of  t h e  

t a r g e t  cornponent/phase e o ~ ~ k n a t i o n  i d e n t i f i e d  by t h e  sub- 

e lement .  The e f f e c t i v e n e s s  measures ,  on t h e  o t h e r  hand ,  a r e  

des igned  t o  i d e n t i f y  whether  o r  n o t  t h e  sub-elements  a r e  

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

While many o f  t h e s e  a r e  s e l f - e x p l a n a t o r y  a l s o ,  it may be  

d e s i r a b l e  t o  r e f l e c t  on some of  t h e s e  measures  e lement  by 

e l emen t .  



3.2  SUBELEMENT EFFECTIVENESS MEASURES 

Passenge r  and P e d e s t r i a n  Educat ion  - Element 

The sub-elements  subsumed under  t h i s  e l e m e n t ,  p e d e s t r i a n  

e d u c a t i o n  and passenge r  e d u c a t i o n ,  a r e  unique and r e q u i r e  

i n d i v i d u a l  e v a l u a t i o n  measures .  While i t  i s  r ecogn ized  

t h a t  a  number o f  c a u s a t i v e  f a c t o r s  e n t e r  i n t o  each  a c c i d e n t ,  

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

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

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

" f a u l t "  w i t h  e i t h e r  d r i v e r  o r  p e d e s t r i a n .  I t  i s  hoped t h a t  

e f f o r t s  i d e n t i f i e d  by t h i s  sub-element would reduce  c r a s h e s  

i n  which p e d e s t r i a n s  a r e  a t  f a u l t .  An e f f e c t i v e n e s s  measure 

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

t o t a l  number o f  p e d e s t r i a n  c r a s h e s "  shou ld  i n d i c a t e  a  d e c r e a s i n g  

r a t i o  s f  '"pedestrian f a u l t s i 9 o  t o t a l  p e d e s t r i a n  a c c i d e n t s  and 

perhaps  a l s o  a d e c r e a s e  i n  t h e  t o t a l  a s  t h e  program i n c r e a s e s  

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

P a r e n t h e t i c a l l y  it may be no ted  t h a t  a l though  p e d e s t r i a n  

a c c i d e n t s  o b v i o u s l y  i n v o l v e  more t h a n  j u s t  e l emen ta ry  

s c h o o l  c h i l d r e n ,  t h e  o u t p u t  measures  were d i r e c t e d  a t  t h i s  

l e v e l  f o r  now a s  i t  i s  t h e  o n l y  segment a t  t h e  moment i n  which 

i d e n t i f i a b l y  " p e d e s t r i a n "  e d u c a t i o n  c o u r s e s  o c c u r .  

The passenge r  e d u c a t i o n  sub-element i s  d i f f i c u l t  t o  d e f i n e  

and i d e n t i f y .  I t  may t a k e  t h e  form o f  f i r s t - a i d  t r a i n i n g ,  

perhaps a  d e f e n s i v e  d r i v i n g  c o u r s e ,  p o s s i b l y  mass media informa- 

t i o n  e f f o r t s ,  o r  numerous o t h e r  p o s s i b i k i t i e s .  A t  any r a t e ,  

"Number of  pas senge r  f a t a l i t i e s  and i n j u r i e s  v e r s u s  t o t a l  

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



decrease  i f  passenger  educa t ion  i s  e f f e c t i v e .  This  could  be  

a  r e s u l t  of  passengers  i n f l u e n c i n g  t h e  d r i v e r  t o  be more ca re -  

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

e f f e c t i v e  f i r s t  a i d  e f f o r t s  may reduce f a t a l i t i e s .  The c a u s e s ,  

t h u s ,  a r e  m u l t i p l e  b u t  an e f f e c t i v e  passenger  educa t ion  campaign 

should  be r e f l e c t e d  i n  reduced passenger  f a t a l i t i e s  and i n j u r i e s .  

Dr ive r  Education Element - 
The Driver  Education Element was broken down i n t o  sub- 

elements  i n d i c a t i v e  of c l a s s e s  of d r i v e r / v e h i c l e  combinations 

probably a f f e c t e d  by v a r i o u s  " d r i v e r  e d u c a t i o n ' 9 f f o r t s .  This  

k ind  of a  breakout  fo l lows through d i r e c t l y  t o  d r i v e r  l i c e n s i n g  

c l a s s i f i c a t i o n s  by type  of d r i v e r .  Although t h i s  y i e l d s  

sub-element d r i v e r  c a t e g o r i e s  ( i . e , ,  p r i v a t e  passenger  c a r ,  

motorcycle ,  cargo v e h i c l e ,  bus ,  and " o t h e r " )  t h e  common e f f e c -  

t i v e n e s s  measure i s  number of " t r a i n e d "  d r i v e r s  i n  each 

p a r t i c u l a r  c l a s s i f i c a t i o n  involved i n  c r a s h e s  ve r sus  t h e  t o t a l  

number of  c r a s h e s  f o r  t h a t  c l a s s .  Obviously,  e f f e c t i v e  educa- 

t i o n  of a  c l a s s  of  d r i v e r s  should  r e s u l t  i n  fewer t r a i n e d  

d r i v e r s  i n  a c c i d e n t s  of t h a t  p a r t i c u l a r  group of d r i v e r s  and a s  

t r a i n i n g  becomes mare u n i v e r s a l  t h i s  w i l l  a l s o  tend t o  reduce 

t o t a l  a c c i d e n t s  of a  given sub-group. 

Note t h a t  t h i s  element  i s  aimed a t  t h e  educa t ion  of  new 

d r i v e r s  i n  any c e r t i f i e d  d r i v e r  educa t ion  course  whether 

commercial o r  a s s o c i a t e d  w i t h  a  schoo l  system. This  does n o t  

i n c l u d e  remedial  schoo l s  f o r  h igh  a c c i d e n t  o r  h igh  v i o l a t i o n  

d r i v e r s  a s  t h a t  i s  more d i r e c t l y  a s s o c i a t e d  w i t h  t h e  Adminis- 

t r a t i v e  and J u d i c i a l  Countermeasures f o r  Crashes and Moving 





a s p e c t s  of t h e  t o t a l  sys tem a r e  advanced. Thus,  improvement 

i n  t h e  highway sys tem can be r e a l i z e d ,  t h e o r e t i c a l l y ,  by 

e i t h e r  a  cons t ancy  o r  an i n c r e a s e  i n  t h e  r e j e c t i o n  r a t i o .  A 

d e c r e a s e  i n  t h e  r e j e c t i o n  f i g u r e  might  be  cause  f o r  a re- 

a s se s smen t  s f  t h e  D r i v e r  T e s t i n g  and L i c e n s i n g  Element.  

I t  i s  e v i d e n t  t h a t  t h i s  p a r t i c u l a r  e f f e c t i v e n e s s  measure 

i s  more o r  less one of  d e f a u l t  and i s  n o t  p a r t i c u l a r l y  s a t i s -  

f a c t o r y  . Thi s  i s ,  u n f o r t u n a t e l y ,  a  r e f  P e c t i o n  o f  t h e  s t a t e -  

o f - t h e - a r t  d r i v e r  t e s t i n g  and l i c e n s i n g .  I t  i s  g e n e r a l l y  

r ecogn ized  t h a t  t h e  t e s t s  g iven  a r e  n o t  very  i n d i c a t i v e  of  

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

may remove t h e  most s e v e r e l y  handicapped from t h e  highways. 

U n t i l  t h e  t e s t i n g  and l i c e n s i n g  f u n c t i o n  i s  more r i g o r o u s l y  

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

e f f e c t i v e n e s s  measure s e r v e s  a s  a  r ea sonab ly  good i n t e r i m  

index  of e lement  e f f e c t i v e n e s s .  

Emerqencv Nedica l  S e r v i c e  Element 

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

an emergency medica l  s e r v i c e  i n  urban a r e a s  a s  opposed t o  

r u r a l  s e t t i n g s  ( e . g . ,  number of  miles cove red ,  f requency  of  

a c c i d e n t s ,  h o s p i t a l  a c c e s s ) ,  t h i s  e lement  i s  broken down i n t o  

r u r a l  and urban sub-elements .  However, each  h a s  t h e  same 

e f f e c t i v e n e s s  measure "Number of  i n j u r y  v i c t i m s  subsequen t ly  

l i s t e d  as  f a t a l i t j - e s  v e r s u s  t o t a l  nurnber o f  i n j u r y  v i c t i m s . "  

Th i s  i s  a p p r o p r i a t e  t o  b o t h  sub-elements  a l t hough  t h e  sub- 

s equen t  f i g u r e s  may be q u i t e  d i f f e r e n t  due t o  f u n c t i o n a l  

d i f f e r e n c e s  of r u r a l  and urban s e t t i n g s  mentioned above.  



Comparison can be made, u t i l i z i n g  t h e s e  c r i t e r i a ,  between 

r u r a l  and urban s e r v i c e  t o  i n d i c a t e  i n  a  g r o s s  way where 

b e s t  t o  a l l o c a t e  r e s o u r c e s  i n  t h e  f u t u r e .  Fur thermore ,  s i m i l a r  

p a r a l l e l s  w i t h i n  t h e  r u r a l  and urban sub-elements w i l l  i n d i c a t e  

need f o r  a r e d i s t r i b u t i o n  of equipment and e f f o r t  th roughout  

t h e  s t a k e .  

Adequacy of emergency medical  s e r v i c e ' i n v o l v e s  c o n s i d e r a b l y  

more t h a n  average  response  t i m e  on t h e  p a r t  of anbulance 

companies. T r a i n i n g  r e c e i v e d  by t h e  ambulance a t t e n d a n t s ,  

a v a i l a b i l i t y  of a p p r o p r i a t e  e x t r i c a t i o n  and o t h e r  l i f e  s a v i n g  

equipment ,  and f i r s t  a i d  e f f o r t s  by policemen a r e  examples of 

o t h e r  a s p e c t s  of  emergency medical  c a r e .  E f f e c t i v e n e s s  measures 

shou ld  r e f l e c t  t h i s  m u l t i - f a c t o r  s i t u a t i o n .  Thus t h e  recommended 

measures c o n s i d e r  t h e  r e l a t i v e  number of a c c i d e n t  v i c t i m s  who 

d i e  sometime a f t e r  t h e  c r a s h  a s  compared t o  t h e  t o t a l  number 

of persons  i n j u r e d .  Th i s  exc ludes  t h o s e  v i c t i m s  who a r e  k i l l e d  

immediately  s i n c e  no l e v e l  of  emergency s e r v i c e  can a f f e c t  

t h e i r  s u r v i v a l ,  b u t  i n c l u d e  d e a t h s  o c c u r r i n g  a f t e r  some a s s i s t -  

ance has  a r r i v e d .  The r e s u l t a n t  measure w i l l  be a  comparison 

of  t h o s e  a c c i d e n t  v i c t i m s  l i s t e d  a s  i n j u r i e s  by t h e  i n v e s t i g a t i n g  

patrolmen and co rone r s  s t a t i s t i c s  an  subsequent  d e a t h s .  Th i s  

f i g u r e  shou ld  d e c r e a s e  a s  emergency medical  s e r v i c e  i s  improved. 

Motor Vehic le  I n s p e c t i o n  and R e g i s t r a t i o n  Element -- - 

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

r e g i s t r a t i o n  w i t h  highway c r a s h e s  i s  ve ry  tenuous  a t  t h i s  p o i n t .  

Instead. ,  it i s  c l e a r  t h a t  proxy measures of e f f e c t i v e n e s s  a r e  

more a p p r o p r i a t e  f o r  t h i s  e lement  t h a n  any a t t e m p t  t o  l i n k  



i n s p e c t i o n  o r  r e g i s t r a t i o n  w i t h  c r a s h  f requency ,  U t i l i z i n g  t h e  

same sub-element breakdown used i n  Dr ive r  Educat ion and 

Dr iv ing  T e s t i n g  and L i c e n s i n g ,  s e p a r a t i o n  by v e h i c l e / d r i v e r  

type! proxy measures r e l a t i n g  number of v e h i c l e s  w i t h  equipment 

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

i s  recommended. Thus,  a s  check l a n e  a c t i v i t i e s  i n c r e a s e  and 

more v e h i c l e s  a r e  i n s p e c t e d ,  it w i l l  s t i l l  be  p o s s i b l e  t o  

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

y e a r  t o  y e a r  by t y p e  of  v e h i c l e .  

A s  t h e  highway program becomes more e f f e c t i v e  t h e r e  should  

be a dec rease  i n  t h e  r a t i o  of  d e f e c t i v e  v e h i c l e s  found on t h e  

roadways. Also ,  any s t r i k i n g  d i f f e r e n c e s  i n  t h e s e  f i g u r e s  

between sub-elements would be an i n d i c a t i o n  t h a t  i n c r e a s e d  

e f f o r t s  might be d i r e c t e d  toward p a r t i c u l a r  v e h i c l e  c l a s s e s .  

Motor Vehic le  Crash and I n v e s t i g a t i o n  S e r v i c e  Element 

E f f o r t s  a p p r o p r i a t e  t o  t h i s  e lement  of t h e  highway s a f e t y  

system a r e  s i m i l a r  t o  t h o s e  r e q u i r e d  of  emergency medical  

s e r v i c e  s i n c e  a  b a s i c  requirement  i s  on-scene a c t i o n  t o  p reven t  

subsequent  worsening of  c r a s h  consequences.  I n  t h i s  p a r t i c u l a r  

i n s t a n c e  t h e  a p p r o p r i a t e  a c t i o n  i s  t o  p reven t  second c r a s h e s  

into d e b r i s  L e f t  from an i n i t i a l  a c c i d e n t  and t o  under take  

p o l i c e  i n v e s t i g a t i o n .  Sub-elements s i m i l a r  t o  t h o s e  found i n  

t h e  Emergency Medical  S e r v i c e s  Element a r e  proposed -- r u r a l  

and urban -- i n  r e c o g n i t i o n  of b a s i c  d i f f e r e n c e s  such a s  number 

of po l i c e  u n i t s  a v a i l a b l e ,  road  m i l e s  cove red ,  a v a i l a b i l i t y  o f  

wrecker s e r v i c e  and t r a f f i c  d e n s i t y .  



"Nmber  of  c r a s h e s  i n v o l v i n g  p rev ious  c r a s h  d e b r i s  o r  

b lockage  v e r s u s  t o t a l  number o f  c r a s h e s "  i s  a msasure p e r t i n e n t  

t o  bo th  sub-e lements ,  however. E f f e c t i v e  e f f o r t s  i n  t h i s  

e lement  o f  t h e  s t a t e  program shou ld  r e s u l t  i n  decrement o f  t h e  

r a t i o  o f  second-crash a c c i d e n t s  t o  t o t a l  c r a s h e s ,  

I t  i s  e v i d e n t  t h a t  t h i s  e f f e c t i v e n e s s  measure does  n o t  

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

was done f o r  two r easons .  F i r s t  i s  t h e  immediate importance 

o f  c l e a r i n g  t h e  a r e a  of d e b r i s  o r  blockage s o  a s  t o  p reven t  sub- 

s equen t  c r a s h e s .  Th i s  i s  a  pr imary need fo l lowing  a  c r a s h ,  

w i t h  i n v e s % i g a t i o n  be ing  undertaken on ly  a f t e r  t h i s  i s  

accomplished.  Secondly ,  e f f e c t i v e n e s s  measures of  c r a s h  i n v e s t i -  

g a t i o n  may be more a p p r o p r i a t e l y  i n c l u d e d  i n  a  s e p a r a t e  Crash 

Repor t ing  Element a s  i n d i c a t e d  i n  F igu re  2 .  Conseque,ntly,  

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

n e s s  measures l e d  t o  a  c o n c e n t r a t i o n  on t h e  d e b r i s  c l e a r a n c e  

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

l i n k e d  t o  t h e  p r e v e n t i o n  o f  o t h e r  c r a s h e s  whereas c r a s h  i n v e s t i -  

g a t i o n  i s  more a p p r o p r i a t e l y  p a r t  of t h e  comprehensive o r  

i n f r a s t r u c t u r e  segments and o n l y  l o ~ s e l y  l i n k e d  c a u s a l l y  t o  

c r a s h  f a c t o r s .  

Roadwav Cons t ruc t ion  and I n s ~ e c t i o n  S tanda rds  and 

C e r t i f i c a t i o n  - Element 

Th i s  elemen-t: i s  a n o t h e r  c a s e  i n  p o i n t  f o r  which t h e  c a u s a l  

l i n k  between road c o n s t r u c t i o n  f a c t o r s  and c r a s h  occu r rence  

i s  t o o  weak t o  j u s t i f y  e f f e c t i v e n e s s  measures r e l a t e d  t o  c r a s h  

r e d u c t i o n .  The proxy measures most a p p r o p r i a t e  a r e  based  on 

a l r e a d y  e x i s t i n g  American A s s o c i a t i o n  of S t a t e  Highway O f f i c i a l s  



s t a n d a r d s .  Reference t o  t h i s  e lement  i n  Appendix I1 shows 

t h a t  t h e  e f f e c t i v e n e s s  measures recommended s imply i n v o l v e  t h e  

amount o f  compliance t o  t h e s e  e s t a b l i s h e d  s t a n d a r d s  f o r  new 

c o n s t r u c t i o n ,  r e c o n s t r u c t i o n  and mod i f i ca t ion  o f  e x i s t i n g  r o a d s ,  

and t h e  s i g n s ,  g u a r d r a i l s ,  e tc .  accompanying t h e  roads .  

Roadway Repair  and I n v e s t i g a t i o n  S e r v i c e  Element 
3 

Road r e p a i r  and i n v e s t i g a t i o n  s e r v i c e s  have two b a s i c  

e l emen t s ;  r e g u l a r  s u r v e i l l a n c e  and r e p a i r  work r e s u l t i n g  from 

normal wear o r  minor c r a s h e s  and s p e c i f i c  c r a s h  s i t e  r e 2 a i r s .  

These form t h e  sub-elements f o r  t h i s  segment of  t h e  highway 

program s t r u c t u r e .  

The e f f e c t i v e n e s s  measures proposed f o r  t h e s e  sub-elements 

i n d i c a t e  t h e  r e l a t i o n  of  r e p a i r  needs d i scove red  d u r i n g  normal 

road s u r v e i l l a n c e  by highway crews and r e p a i r  needs due t o  a 

c r a s h  t h a t  a r e  r e p o r t e d .  R e l a t i v e  t o  t o t a l  r e p a i r s  t h e  former  

measure shou ld  dec rease  and t h e  l a t t e r  measure w i l l  i n c r e a s e  a c  

c s m u n i c a t i o n  improves between t h e  highway agenc ie s  and o t h e r  

o f f i c i a l  agenc ie s  r e g a r d i n g  c r a s h  s i t e  r e p a i r  needs .  

Crash Llocation Defec t  I d e n t i f i c a t i o n  and Recons t ruc t ion  

S e r v i c e  Element 

The prima.ry t h r u s t  of  t h i s  e lement  i s  t o  l o c a t e  s i t e s  

having  a h igh  frequency of  a c c i d e n t s ,  d e t e c t  and i d e n t i f y  

environment d e f e c t s  a t  t h a t  s i t e  and r e c t i f y  t h e  d e f e c t s .  The 

hoped f o r  r e s u l t ,  of c o u r s e ,  i s  a  r e d u c t i o n  i n  t h e  f requency of  

c r a s h  occur rence  a t  t h o s e  p a r t i c u l a r  l o c a t i o n s ,  An a p p r o p r i a t e  

e f f e c t i v e n e s s  measure ,  t h e n ,  i s  t h e  "number of  c r a s h e s  a t  

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



A n  i d e n t i f i e d  r e p e a t  c r a s h  s i t e  may b e  d e f i n e d  a s  any 

l o c a t i o n  which i s  known t o  have had more t h a n  one a c c i d e n t  

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

h a r d l y  a  s a t i s f a c t o r y  c r i t e r i o n  i n  i t s e l f ;  however, a  number 

of  s i tes  a r e  undoubtedly known t o  Local and s t a t e  highway 

o f f i c i a l s  t h a t  have a r e c u r r e n c e  of  a c c i d e n t s  each  y e a r  w e l l  

above two o r  t h r e e .  U t i l i z i n g  t h i s  i n f o r m a t i o n  one could  choose ,  

s a y ,  f i v e  s i t e s  hav ing  t h e  g r e a t e s t  f requency  of  a c c i d e n t s  and 

t a k e  e f f o r t s  t o  cor rec t .  d e f e c t s  [as i d e n t i f i e d  by a  q u a l i f i e d  

e n g i n e e r  o r  e n g i n e e r i n g  team) a t  t h e s e  s i t e s .  Recyc l ing  t h e  

p r o c e s s  t h e n  as funds  p e r m i t ,  r e s u l t s  i n  app ly ing  coun te r -  

measures  t o  o t h e r  s i t e s  hav ing  f r e q u e n t  c r a s h e s .  A s  a r e s u l t ,  

r e d u c t i o n  i n  t h e  number of c r a s h e s  o c c u r r i n g  a t  any g iven  s i t e  

shou ld  occu r  a s  t h e  more s e v e r e  l o c a t i o n s  a r e  c o r r e c t e d  and 

u l t i m a t e l y  a  d e c r e a s e  i n  t h e  number of  r e p e a t  a c c i d e n t  s i t e s  

may be  r e a l i z e d .  

Enforcement - Element 

A s  p a r t  of  t h e  comprehensive segment o f  t h e  program 

s t r u c t u r e ,  t h i s  e lement  a b v i ~ u s l y  i n c l u d e s  numerous f u n c t i o n s  

s c a t t e r e d  t h roughou t  t h e  e n t i r e  highway system.  Th i s  m u l t i -  

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

u s e f u l  sub-elements  w i t h o u t  s p e c i f y i n g  an u n r e a l i s t i c a l l y  l a r g e  

number of i n d i v i d u a l  problem a r e a s .  I ndeed ,  t h e  comprehensive 

e lements  of  t h e  program s t r u c t u r e  can be  s e p a r a t e d  i n t o  s o  

many sub-elements  a s  t o  l o s e  a19 u t i l i t y .  A r e a s o n a b l e  

csrnprernise i s  t o  s i g n i f y  urban and r u r a l  p o l i c e  t r a f f i c  s e r v i c e s  



a s  sub-elements on t h e  r e c o g n i t i o n  t h a t  t h e  p o l i c e  a r e  t h e  

p r i n c i p a l  enforcement  u n i t  and ,  a g a i n ,  t h a t  t h e  urban and 

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

t e r r i t o r y  covered and d u t i e s  performed. I n  a d d i t i o n ,  a  

s e p a r a t e  sub-element f o r  a l c o h o l  c o n t r o l  ha s  been no t ed  mainly 

by v i r t u e  of t h e  emphasis b e i n g  p l aced  on t h i s  a s p e c t  o f  t h e  

problem by t h e  NHSB and o t h e r  f e d e r a l  agenc i e s .  

The e f f e c t i v e n e s s  measures f o r  t h i s  e lement  a r e  s e l f -  

e x p l a n a t o r y .  They a r e  s imply measures o f  t h e  r e l a t i o n s h i p  

of enforcement  e f f o r t s  t o  number o f  v e h i c l e  c r a s h e s .  

A d m i n i s t r a t i v e  and J u d i c i a l  Countermeasures f o r  Crashes  

and Msvinu V i o l a t i o n s  Element 

Th i s  i s  t h e  second of two e lements  i nc luded  a s  "compre- 

hens ive"  u n i t s  i n  t h e  program and ,  a s  such ,  a l s o  r e f l e c t s  a  

m u l t i t u d e  of f a c t o r s  th roughout  t h e  highway system.  For  

example,  remedia l  d r i v i n g  c o u r s e s ,  t h e  Department o f  S t a t e ' s  

" p o i n t "  system and t h e  c o u r t s  a r e  segments o f  t h i s  e lement .  

Attempts t o  de te rmine  e f f e c t i v e n e s s  measures t o  r e f l e c t  each  o r  

a l l  of  t h e  sub-elements  q u i c k l y  became unwieldy,  a s  d i d ,  f o r  

t h a t  m a t t e r ,  s imply  d e l i n e a t i n g  a l l  sub-element p o s s i b i l i t i e s .  

Consequent ly ,  a t t e n t i o n  was focussed  on what i s  probably  t h e  

co re  of  an a d m i n i s t r a t i v e  and j u d i c i a l  counte rmeasure ,  t h e  

c o u r t s ,  

Reasonable sub-elements can he  d e r i v e d  from t h e  c o u r t s '  

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

v i o l a t i o n s  was chosen a s  one a s p e c t  w h i l e  motor v e h i c l e  d e f e c t s  

v i o l a t i o n s  i s  d e s i g n a t e d  a s  t h e  o t h e r  sub-element .  I n  t h i s  way 



e f f e c t i v e n e s s  measures can be a p p l i e d  i n d i v i d u a l l y  t o  t h e s e  

s e p a r a t e  p o i n t s  much a s ,  w e  s u s p e c t ,  t h e  c o u r t s '  view t h e  

v i o l a t i o n s  i n  d i f f e r e n t  l e v e l s  of  importance o r  s e v e r i t y .  

An even more d i f f i c u l t  t a s k  f o r  t h i s  e lement  was .to 

d e f i n e  t h e  e f f e c t i v e n e s s  measures. P a r t i a l l y  due t o  t h e  

comprehensiveness of  t h e  e l emen t ,  it i s  p a r t i c u l a r l y  awkward 

t o  s p e c i f y  measures which r e f l e c t  on ly  t h e  a d m i n i s t r a t i v e  and 

j u d i c i a l  e f f o r t s  wh i l e  exc lud ing  o t h e r  r e l a t e d  f a c t o r s  such a s  

a c t i o n  o r  i n a c t i o n  o f  p o l i c e  o r  o t h e r  agenc ie s .  

"Number of moving v i o l a t i o n  c o n v i c t i o n  r e p e a t e r s  ve r sus  

t o t a l  number of  moving v i o l a t i o n  c o n v i c t i o n s f ' i s  a  measure of  

d r i v e r  v i o l a t i o n s  which i s  r e l a t i v e l y  f r e e  o f  confounding by 

e x t e r n a l  e f f o r t s .  While it depends on p o l i c e  a c t i o n ,  of c o u r s e ,  

a  measure of t h e  r a t i o  of  r e p e a t  v i o l a t i o n s  t o  t o t a l  v i o l a t i o n s  

should  n o t  be i n f l u e n c e d  by i n c r e a s e d  o r  decreased  p o l i c e  e f f o r t s  

s i n c e  t o t a l  v i o l a t i o n  c a s e s  w i l l  a l s o  r e f l e c t  a l t e r e d  e f f o r t .  

Focus on r e l a t i o n  of t h e  r e p e a t e r  c o n v i c t i o n s  t o  t o t a l  c o n v i c t i o n s  

p l a c e s  a t t e n t i o n  an  t h e  e f f e c t s  o f  c o u r t  a c t i o n  on subsequent  

v i o l a t i o n s .  I t  i s  expec ted  t h a t  improved e f f o r t s  f o r  t h e  sub- 

e lement  may be seen a s  an i n c r e a s e  i n  t h i s  r a t i o  i n i t i a l l y ,  b u t  

over  same yea r s  t h e  r a t i o  of " conv ic t ion  r e p e a t e r s g '  t o  " t o t a l  

c o n v i c t i o n s "  should  dec rease  i f  a d m i n i s t r a t i v e  and j u d i c i a l  

countermeasures  have remedial  o r  p r e v e n t a t i v e  e f f e c t .  

The measure sugges ted  f o r  v e h i c l e  d e f e c t s ,  "Number of 

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

c i t a t i o n s  i s s u e d ' h a y  r e q u i r e  a d d i t i o n a l  d a t a  g a t h e r i n g .  A t  any 

r a t e ,  i f  fablow-up i s  n o t  now a  p a r t  of t h e  p r e s e n t  program it 

should  be and t h i s  e f f e c t i v e n e s s  measure can be used a s  a  f o r c i n g  

- 3 4 -  



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

Ana lys i s  and Development of  Codes and Laws Element -- 
P r i n c i p a l  sub-elements a p p r o p r i a t e  t o  t h i s  e lement  

i n c l u d e  e f f o r t s  i n v o l v i n g  s t a t e  codes  and laws and a t t e n t i o n  t o  

l o c a l  codes and law. A s  wi th  t h e  Roadway Cons t ruc t ion  and 

I n s p e c t i o n  S tanda rds  and C e r t i f i c a t i o n  Element,  r e l i a n c e  must 
1 

be p l aced  on some e x t e r n a l  s t a n d a r d  s i n c e  t h e  c rash-cause  

r e l a t i o n s h i p  i s  t o o  tenuous f o r  e f f e c t i v e n e s s  c r i t e r i a  w i t h i n  

t h e  a c c i d e n t  p i c t u r e .  Hence, e f f e c t i v e n e s s  i s  b e s t  measured 

by compliance of t h e  s t a t e  and l o c a l  laws t o  t h e  Uniform Vehic le  

Code and Model Tsaf f  i c  Ordinances .  

T r a f f i c  Records and Management Informat ion  Element 

Although t h e  e lement  t i t l e  no ted  h e r e  i n d i c a t e s  an 

i d e n t i f i a b l e  problem a r e a ,  t h e  scope of  t h e  e lement  i s  broad  and 

i n c l u d e s  a number o f  d a t a  banks and in fo rma t ion  s o u r c e s .  For 

example,  d a t a  s t o r e d  i n  t h e  Departments of  P u b l i c  H e a l t h ,  

Highways, S t a t e  P o l i c e ,  and t h e  S e c r e t a r y  of  S t a t e ' s  O f f i c e ,  

w i t h  a l l  of t h e i r  a t t e n d a n t  i n fo rma t ion  s o u r c e s  a r e  r e l e v a n t  

a s p e c t s  of t h i s  e lement .  

To e f f e c t i v e l y  handle  t h i s  e lement  t h r e e  sub-elements a r e  

no ted :  C e n t r a l  t r a f f i c  d a t a  bank,  o p e r a t i n g  agency r e c o r d s ,  

and management i n fo rma t ion  systems.  The f i r s t  o f  t h e s e  i s  

e s s e n t i a l l y  t h e  )l ichigan S t a t e  P o l i c e  a c c i d e n t  d a t a  bank and 

i t s  v a s t  cornp'ater hardware.  I t  i s  d e s i g n a t e d  a s  a  sub-element 

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

and i s  expec ted  t o  p l a y ,  i n  d i s t r i b u t i n g  c r a s h  d a t a  t o  a l l  

s t a t e  and l o c a l  agenc ie s .  The e f f e c t i v e n e s s  measure i n v o l v e s  



t h e  time l a g  between i n f o r m a t i o n  i n q u i r i e s  and t h e  placement  of 

t h e  i n f o r m a t i o n  r e q u e s t e d  b e f o r e  t h e  que ry  i n i t i a t o r s  i.n 

r e l a t i o n s h i p  t o  humber s f  t o t a l  sys tem i n q u i r i e s .  Thus,  a  

measure o f  t o t a l  i n f o r m a t i o n  r e q u e s t s  and average  r e sponse  time 

w i l l  be a v a i l a b l e ,  A s  t h e  system becomes more r e sponden t  t o  

needs number s f  i n q u i r i e s  w i l l  p robably  i n c r e a s e ,  b u t  l a t e r  
a 

an i n c r e a s e  o r  d e c r e a s e  may occu r  depending on p e r s i s t e n c e  o f  

u s e r s ,  goodness of  i n f o r m a t i o n ,  speed  o f  r e s p o n s e ,  e t c .  A t  

any r a t e ,  t h i s  measure w i l l  a f f o r d  a  t ime  t r e n d  which shou ld  

r e f l e c t  a  d e c r e a s e  i n  average  t u r n  around t i m e  between informa- 

t i o n  r e q u e s t s  and r e sponse  a s  t h e  system g a i n s  e f f i c i e n c y .  

Opera t ing  agency r e c o r d s ,  such  a s  t h e  Highway Dspartment 

and S e c r e t a r y  of S t a t e ' s  o f f i c e ,  a r e  more r e spons ive  t o  i n t e r n a l ,  

t h a t  i s ,  agency i n i t i a t e d  i n q u i r i e s .  Th i s  i s  a  f u n c t i o n a l  

d i f f e r e n c e  from t h e  a c c i d e n t  r e c o r d  d a t a  and one might e x p e c t  

l e s s  f l u c t u a t i o n  i n  t o t a l  number o f  system i n q u i r i e s .  System 

e f f e c t i v e n e s s  w i l l  be  r e f l e c t e d  i n  average  response  time t o  

i n f o r m a t i o n  r e q u e s t s .  

The management i n f o r m a t i o n  system sub-element i s  con- 

c e i v e d  a s  t h e  summary i n f o r m a t i o n  used by management"; i n  

Michigan t h i s  i s  t h e  OHSP, f o r  i t s  p l a n n i n g ,  programming and 

managing f u n c t i o n s .  Th i s  i n c l u d e s  i n f o r m a t i o n  and d a t a  from 

a l l  of  t h e  above s o u r c e s  a t  one time o r  a n o t h e r .  Thus,  

e f f e c t i v e  o p e r a t i o n  e n t a i l s  i n c r e a s e d  ' k u t o m a t i c "  i n p u t  s f  

p e r t i n e n t  i n fo rma t ion  summaries from each  s o u r c e  t o  t h e  OHSP 

and a  d e c r e a s e  i n  t h e  number of s p e c i f i c  r e q u e s t s  f o r  d a t a  

n e c e s s a r y  on t h e  p a r t  o f  management. I n  o t h e r  words "Number 

s f  s a f e t y  system parameter  f i l e s  coupled t o  c e n t r a l  management 
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v e r s u s  t o t a l  number s f  s a f e t y  sys tem parameters"  shou ld  b e  an 

i n c r e a s i n g  p r o p o r t i o n .  

The t h i r d  i n f r a s t r u c t u r e  e lement  and t h e  f i n a l  program 

s t r u c t u r e  e lement  t o  be  cons ide red  i s  e s s e n t i a l l y  t h e  OHSP 

management f u n c t i o n .  One can conce ive  o f  t h i s  a s  t h e  apex o f  
1 

t h e  pyramida l  highway s a f e t y  sys tem s t r u c t u r e  c o n t r o l l i n g ,  o r  a t  

l e a s t  i n t e g r a t i n g ,  t h e  o t h e r  e l emen t s .  A s  s u c h ,  an e f f e c t i v e -  

n e s s  measure must i n c l u d e  e v e r y  highway s a f e t y  f u n c t i o n  and 

o p e r a t i o n  and it must i n c l u d e  t h e  e n t i r e  s t a t e .  Two such 

measures a r e  a v a i l a b l e ;  f a t a l i t i e s  and t o t a l  c r a s h e s .  F a t a l i t i e s  

shou ld  show a decrement a s  b o t h  number of  c r a s h e s  and s e v e r i t y  

of c r a s h e s  a r e  d e c r e a s e d ,  w h i l e  t o t a l  c r a s h e s  do n o t  r e f l e c t  any 

change i n  s e v e r i t y .  Thus,  number o f  f a t a l i t i e s  was chosen a s  

t h e  more c e n t r a l  and i n c l u s i v e  s t a t i s t i c .  I n  o r d e r  t o  compensate 

f o r  i n c r e a s e d  v e h i c l e  miles t h i s  can be  exp res sed  i n  r e l a t i o n s h i p  

t o  t h e  S t a t e ' s  b e s t  e s t i m a t e  of  t ~ t a l  v e h i c l e  m i l e s ,  t h e r e b y  

r e s u l t i n g  i n  an e f f e c t i v e n e s s  measure of "Number of  f a t a l i t . i e s  

v e r s u s  t o t a l  v e h i c l e  m i l e s . "  

Th i s  e lement  was a l s o  d i v i d e d  i n t o  f u n c t i o n a l  sub-elements  

of r e s e a r c h  and development ,  p l a n n i n g  and management a c t i v i t i e s  

w i t h  t h e  above e f f e c t i v e n e s s  measure a p p l i e d  a c r o s s  each  sub- 

c l emen t .  The o u t p u t  measures s u g g e s t e d  r e f l e c t  t h e s e  t h r e e  

f u n c t i o n a l  e f f o r t s  ( s e e  Appendix 11) . 

These,  t h e n ,  a r e  j u s t  a  few of t h e  innumerable  cons ide ra -  

t i o n s  i nvo lved  i n  a t t e m p t i n g  t o  a s s i s t  t h e  OHSP deve lop  a  

Annual. Highway S a f e t y  Work Program p e r t i n e n t  t o  t h e  needs o f  



Michigan. The r e s u l t i n g  program s t r u c t u r e  and t h e  e f f e c t i v e -  

n e s s  and o u t p u t  measures a r e ,  we f e e l ,  f u n c t i o n a l  and r e a s o n a b l e .  

Although t h e  measures recommended a r e  n o t  unequivoca l  under  

s c i e n t i f i c a l l y  r i g o r o u s  s c r u t i n y ,  t h e y  a r e  ve ry  b a s i c  d a t a  

g a t h e r i n g  t o o l s  t o  i n p u t  program improvement and i n  t u r n  can 

be r e f i n e d  a s  t h e  s t a t e - o f - t h e - a r t  matures .  
! 



The purpose of t h i s  p r o j e c t  was t o  a s s i s t  t h e  OHSP i n  

improving t h e i r  management, r e p o r t i n g  and e v a l u a t i o n  o p e r a t i o n s .  

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

s f  two r e l a t e d  b u t  i d e n t i f i a b l y  independent  a t t empts  t o  e f f e c t  

an improvement i n  t h e  e v a l u a t i o n  a c t i v i t i e s  necessary  and 

c r u c i a l  t o  t h e  management and p lanning  of Michigan 's  highway 

s a f e t y  program. 

One such i d e n t i f i a b l e  a s p e c t  was t h e  formula t ion  of  

s p e c i f i c  p r o j e c t  e v a l u a t i o n  forms which could be u t i l i z e d  t o  

improve t h e  r e p o r t i n g  and e v a l u a t i n g  of p r o j e c t  a c t i v i t i e s .  

Based on comments and sugges t ions  by highway s a f e t y  r e s e a r c h  

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

t echn iques ,  i n d i v i d u a l  forms were prepared which could be  s e n t  

t o  f o r t y - e i g h t  ongoing t r a f f i c  s a f e t y  p r o j e c t s .  The measures 

suggested inc lude  both  a c c i d e n t  d a t a  and measures r e f  Lecting 

t h e  day to day p r o j e c t  o p e r a t i o n s  and t h e  e f f i c i e n c y  wi th  which 

t h e  p r o j e c t  i s  opera ted .  The l a t t e r  measures a r e  viewed a s  

most meaningful a t  t h i s  p o i n t  i n  t r a f f i c  s a f e t y  s t a t e -o f - the -  

a r t  p r i m a r i l y  because a c c i d e n t  s t a t i s t i c s  a r e  n o t  c a u s a l l y  

Linked t o  s p e c i f i c  t a s k s  i n  a c l o s e  enough manner t o  r e f l e c t  

probable  success  of  t h e  p r o j e c t  e f f o r t s .  I n  o t h e r  words,  s o  

many unaccounted v a r i a b l e s  e x i s t  i n  any s p e c i f i c  t r a f f i c  

s i t u a t i o n  and l o c a t i o n  t h a t  be ing  a b l e  t o  show a  change i n  

t he  a c c i d e n t  p i c t u r e  due t o  some very f i n i t e  e f f o r t  i s  h i g h l y  

improbable.  Accordingly,  measures of e f f i c i e n c y  and e f f o r t  

expended a r e  a major p a r t  o f  an hones t  a t t empt  t o  eva.luate 

s p e c i f i c  p r o j e c t s .  
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The second a s p e c t  of  t h e  p r e s e n t  e f f o r t  c o n s i s t e d  o f  

a s s i s t i n g  the  BHSP i n  f o r m u l a t i n g  e f f e c t i v e n e s s  and o u t p u t  

measures f o r  t h e  newly i n i t i a t e d  Annual Highway S a f e t y  Work 

Program. The e v a l u a t i o n  measures subsequen t ly  recommended a r e  

more r e f l e c t i v e  of  c r a s h  d a t a  t h a n  was p o s s i b l e  i n  t h e  

i n d i v i d u a l  p r o j e c t  e v a l u a t i o n  forms. While it i s  p e s s i m i s t i c a l l y  

h e l d  t h a t  t h e  f i n i t e  p r o j e c t s  a r e  t o o  l imit 'ed i n  e f f o r t  t o  r each  

f r u i t i o n  i n  measurable  l o c a l  c r a s h  d a t a ,  it i s  conc luded ,  a t  

l e a s t  t e n t a t i v e l y ,  t h a t  we shou ld  and can be  j u s t i f i a b l y  

o p t i m i s t i c  about  f i n d i n g  improved s t a t e w i d e  a c c i d e n t  s t a t i s t i c s  

a s  a r e s u l t  of a p lanned ,  i n t e g r a t e d  s t a t e w i d e  program. Con- 

s e q u e n t l y ,  the e f f e c t i v e n e s s  measures formula ted  f o r  t h e  program 

e lements  a r e  dependent  most ly  on t r a f f i c  s a f e t y  d a t a  and t o  a  

lesser e x t e n t  a r e  based  on proxy rneasures which awe presurned t o  

have a  major e f f e c t  an some a s p e c t  o f  highway s a f e t y .  

I t  i s  t o  be n o t e d ,  f i n a l l y ,  t h a t  n e i t h e r  t h e  i n d i v i d u a l  

p r o j e c t  e v a l u a t i o n  forms n o r  t h e  e f f e c t i v e n e s s  and o u t p u t  

measures r ecamended  f o r  t h e  Annual Work P lan  a r e  end p roduc t s .  

Q u i t e  the c o n t r a r y ,  t h e s e  are i n t e r i m  e f f o r t s  t h a t  shou ld  

s e r v e  a s  i n p u t s  t o  r e f inemen t  and a l t e r a t i o n  a s  t h e  system 

matures .  The i n d i v i d u a l  e v a l u a t i o n  forms ,  f o r  example,  a r e  

d a t a  c o l l e c t i o n  b a s e s  f o r  t h e  e x t r a c . t i o n  and s y n t h e s i z i n g  o f  

more g e n e r a l  e v a l u a t i o n  forms a p p l i c a b l e  t o  groups o f  p r o j e c t s  

and e v e n t u a l l y  t o  a l l  p r o j e c t s  pe rhaps ,  S i m i l a r l y ,  t h e  Annual 

Work P l a n  measures s f  e v a l u a t i o n  a r e  f a r  from t o t a l  equivo-  

c a l i t y  and,  t h a t  b e i n g  t h e  c a s e ,  r e q u i r e  ongoing r e f inemen t  

e f f o r t  a s  t h e  s t a t e - o f - t h e - a r t  advances t o  more answers .  



APPENDIX 1 

SAMPLE PROJECT EVALUATION FORMS 

Included i n  t h i s  appendix a r e  t h r e e  of t h e  eva lua t ion  

forms developed f o r  i n d i v i d u a l  QHSP p r o j e c t s .  I l l u s t r a t e d  

a r e  t h e  kinds of predominantly e f f e c t i v e n e s s  o r  e f f i c i e n c y  

measures be l ieved u s e f u l  both t o  OHSP and t o  t h e  indivi.dua1 

p r o j e c t  d i r e c t o r s .  For ty-e ight  such forms were d e l i v e r e d  

t o  QHSP. 



P o l i c e  T r a f f i c  S e r v i c e s  - F l i n t  

Eva lua t ion  Sugges t ions  - 

A s  t h e  major p r o j e c t  w i t h i n  t h e  community p o l i c e  t r a f f i c  

s e r v i c e s  a r e a ,  t h e  F l i n t  p r o j e c t  i s  t h e  most c a r e f u l l y  planned 

and consequent ly  c o n t a i n s  e x p l i c i t  e v a l u a t i v e  c d n s i d e r a t i o n s .  

Some "methods" of e v a l u a t i o n  a r e  noted i n  t h e  o r i g i n a l  g r a n t  

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

( 2 )  d a i l y  t r a f f i c  summary a£ a c c i d e n t s  and enforcement ,  ( 3 )  per-  

sonne l  work r e p o r t ,  ( 4 )  monthly summary f o r  i n d i v i d u a l  o f f i c e r s ,  

( 5 )  a  s h i f t  summary and,  ( 6 )  p e r i o d i c  p o s t i n g  of  o b s e r v e r s  t o  

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

concen t r a t ed  enforcement by t h e  S e l e c t i v e  Enforcement U n i t ) ,  

These e v a l u a t i v e  methods a r e  c e r t a i n l y  q u i t e  d e s i r a b l e  simply 

i n  terms of  a u d i t i n g  p r o j e c t  a c t i v i t i e s  f o r  a p p r o p r i a t e  manpower 

a l l o c a t i o n  as w e l l  a s  to map p rog res s  toward a c c i d e n t  and v i o l a -  

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

I t  i s  noteworthy a l s o  t h a t  t h e  q u a r t e r l y  n a r r a t i v e  r e p o r t s  

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

through t h e  use  of o b j e c t i v e  d a t a  g a t h e r i n g  methods. A t t e n t i o n  

has  been g iven  t o  meaningful r eco rd  keeping s o  t h a t  t h e  i n f o r -  

mation can i n p u t  t o  s e l e c t i v e  enforcement c o n s i d e r a t i o n s .  The 

g r i d  system used t o  c o o r d i n a t e  t h e  s e l e c t i v e  enforcement a c t i v i -  

t i e s  i n  F l i n t  has a p p a r e n t l y  been an e f f e c t i v e  t o o l  which might 

be  p roduc t ive ly  in t roduced  i n  o t h e r  j u r i s d i c t i o n s .  I n  any c a s e ,  

t h e  g r i d  has  proven e f f e c t i v e  i n  F l i n t  t o  d i s t r i b u t e  t h e  enforce-  

ment i n  high accident  l o c a t i o n s .  

The q u a r t e r l y  r e p o r t s  a l s o  i n d i c a t e  t h a t  a t t e n t i o n  i s  g iven  

t o  t h e  time o f  day t h a t  g r e a t e s t  a c c i d e n t  f r e q u e n c i e s  o c c u r .  

However, it i s  less  c l e a r  i f  t h e  s e l e c t i v e  enforcement u n i t  i s  

a s s igned  t o  cor re la te  w i t h  times o r  days of  h i g h  a c c i d e n t  f r e q u e n c y .  



I f  t h i s  i s  not being done it should be.  

Another i n t e r e s t i n g  aspec t  is  the  mention made i n  t h e  o r i -  

g i n a l  proposal t h a t  p a t r o l  o f f i c e r s  w i l l  be posted t o  "observe" 

v i o l a t i o n s  before  and a f t e r  st.rong s e l e c t i v e  enforcement. This 

i s  a  good " b e f o r e - a f t e r ' h e a s u r e  t o  determine t he  e f f e c t s  of a 

s t rong s e l e c t i v e  enforcement e f f o r t ,  but  no i nd i ca t i on  was given 

i n  l a t e r  r epo r t s  t h a t  t h i s  was ever ca r r i ed  ou tc  We suspect  t h a t  

it was no t .  T h i s  type of measurement could be an i nd i ca to r  of 

immediate e f fec t iveness  of s e l e c t i v e  enforcement i npu t ,  would 

supplement measures taken on the  u l t imate  goals  of accident  reduc- 

t i o n  and should be u t i l i z e d  i f  manpower i s  ava i l ab l e  t o  do so .  

The da ta  gathered f o r  evaluat ion purposes a r e  q u i t e  compre- 

hensive and appear adequate f o r  t h e  most p a r t .  A f e w  measures 

w i l l  be suggested here  which may be usefu l  t o  i n d i c a t e  pos s ib i l -  

i t i e s  of more e f f i c i e n t  manpower deployment or  o ther  ways i n  which 

t h i s  p ro j ec t  might expand, 

Evaluation Plan 

I .  Ultimate Performance Factors 

A .  Safe Transportat ion 

The crash da t a  co.Ilected i n  t h i s  p ro j ec t  i s  comprehensive 

and well  u t i l i z e d  f o r  s e l e c t i v e  enforcement. I t  appears 

t h a t  monthly summaries are  being prepared t o  guide manpower 

deployment. This might be augmented with s imi l a r  weekly and 

d a i l y  summaries t o  see i f  t h i s  would allow quicker response t o  

high accident  l oca t i ons ,  times o r  types of v i o l a t i o n .  

B, E f f i c i e n t  t r a f f i c  f low 

L, Est imated  accumulated vehicle-miles t r a v e l l e d  i n  

j u r i s d i c t i o n  d u r i n g  year 

2 .  Vehicle miles per crash 

t o t a l  

f ab.1 --"--"--- 
i n j u r y  -- 
non- i.n j u r y  --- 

3 .  Nude r  of t r a f f i c  con t ro l  devices ( e . g . ,  s t o p l i g h t s ,  

s top  s igns ,  e t c . )  (enumerated by g r i d  i f  poss ib le )  



4 .  Number of t r a f f i c  c o n t r o l  d e v i c e s  p e r  m i l e  of s t r e e t s  

p e r  g r i d  - 
X I .  Measures s f  Opera t iona l  E f f e c t i v e n e s s  

A .  Frequency measures 

1. Manpower a l l o c a t i o n  

t a s k  -.. t o t a l  man-hours 
expended 

normal p o l i c e  
t r a f  fit s e r v i c e s  - 

s e l e c t i v e  enforce-  
ment p l ans  

c rash  i n v e s t i g a t i o n s  

p u b l i c  educa t ion  

formal  t r a i n i n g  -- 
r o u t i n e  t r a i n i n g  

p lanning  and adminis- 
t r a t i o n  

+ 

2 .  Act ion programs 

Again, t h e  c r a s h  d a t a  p r e s e n t l y  ga the red  i s  q u i t e  

complete.  Some a d d i t i o n a l  bookkeeping type  measures may 

be meaningful .  

number of hou r s  of p a t r o l  

number s e l e c t i v e  enforcement p l a n s  a c t i v e  

number s e l e c t i v e  enforcement p l a n s  conducted 

number of c i t i z e n  compla in ts  - 
number of c o n v i c t i o n s  ob ta ined  

(enumerate by type  of v i o l a t i o n )  

number t r a f f i c  con tuo l  d e v i c e s  i n s t a l l e d  t h i s  q u a r t e r  

number t r a f f i c  c o n t r o l  d e v i c e s  a l t e r e d  o r  removed t h i s  q u a r t e r  

3 ,  P u b l i c  educa t ion  ( i n d i c a t e  any p u b l i c  educa t ion  programs 

undertalcen t h i s  q u a r t e r )  



4 .  Tra in ing 

I n d i c a t e  formal t r a i n i n g  rece ived by men i n  u n i t  and 

number of men t r a i n e d  

I n d i c a t e  r o u t i n e  t r a i n i n g  given S e l e c t i v e  Enforcement 

o f f i c e r s  

5 .  Is any of t h e  e x p e r t i s e  of t h e  S e l e c t i v e  Enforcement 

Unit used t o  t r a i n  o t h e r  p o l i c e  o f f i c e r s ?  I f  s o ,  e x p l a i n ,  

6 .  Planning and admin i s t r a t ion  a 

Number of planning p r o j e c t s  undertaken 

Man-hours devoted t o  planning 

Man-hours devoted t o  r o u t i n e  a d m i n i s t r a t i v e  chores 

7 .  Equipment u t i l i z a t i o n  

I n d i c a t e  equipment used i n  t h i s  p r o j e c t  and number of 

hours opera ted  

For equipment used i n  r o u t i n e  t r a f f i c  s e r v i c e s  and 

s e l e c t i v e  enforcement no te  number of c i t a t i o n s  made 

i n  connection wi th  i t s  use  where p o s s i b l e  -- 
B. E f f i c i e n c y  measures 

1. Action Operat ions 

man-hours expended by u n i t  per  c i t a t i o n  

man-hours of t o t a l  u n i t  opera t ion  per  man-hour 

of p a t r o l  work 

man-hours expended by u n i t  per  man-hour of 

s e l e c t i v e  enforcement 

man-hours expedded per  c rash  i n v e s t i g a t i o n  

average response time t o  an acc iden t  

- number of c i t a t i o n s  i ssued per  conv ic t ion  obtained 
2 .  Publ ic  Education 

I f  pub l i c  educat ion  (schools ,  c i v i c  groups,  e t c . )  

was aceornplishzd, i n d i c a t e  number of persons s o  con tac ted .  

---" 
number of persons contac ted  per  man-hour of 

i n s t r u c t o r  work (p repara t ion  and p r e s e n t a t i o n )  



3.  Tra in ing 

-- man-hours of on-the-job performance pe r  man-hour 
of t r a i n i n g  

number s f  men p a r t i c i p a t i n g  a s  t r a i n e e s  compared 

t o  number of men ass igned t o  u n i t .  

t o t a l  number of man-hours of t r a i n i n g  f o r  t h i s  

4 .  Planning and a d m i n i s t r a t i o n  

man-hours t o t a l  u n i t  expendi ture  per  man-hour 

of planning 

average man-hours of planning f o r  each s e l e c t i v e  

enforcement p lan  o r  t r a f f i c  engineer ing  plan 

formulated 

5 .  Equipment u t i l i z a t i o n  

For each p iece  of major equipment used i n  t h i s  p r o j e c t  

no te  hours of use pe r  t o t a l  hours  of a v a i l a b i l i t y  

For malfunct ioning equipment no te  t h e  down-time f o r  t h i s  

q u a r t e r .  

For equipment used i n  p a t r o l  and s e l e c t i v e  enforcement 

i n d i c a t e  number of i ssued c i t a t i o n s  a s s o c i a t e d  wi th  each.  

P r o j e c t  - Suggest ions 

A s  noted p rev ious ly  i t  i s  e v i d e n t  t h a t  F l i n t  i s  doing a  ca re -  

f u l  and considered job of i n t e r n a l  eva lua t ion  and subsequent 

d i r e c t i o n  of this p r o j e c t .  The eva lua t ion  sugges t ions  made above 

a re  intended t o  augment t h e  e v a l u a t i o n  a l ready  occur r ing  and t o  

supply more informat ion  t o  t h e  O f f i c e  of Highway Safe ty  Planning 

f o r  g u i d e l i n e s  t o  f u t u r e  p r o j e c t s  of t h i s  type .  

Since t h e  i n t e r n a l  eva lua t ion  of t h i s  program i s  w e l l  i n  hand, 

i t  may be worthwhile t o  o f f e r  a few sugges t ions  p e r t i n e n t  t o  p r o j e c t  



expans ion .  P o l i c e  t r a f f i c  s e r v i c e s  i n  a  p r o j e c t  a s  l a r g e  a s  t h i s  

can  and should encompass mare t h a n  s e l e c t i v e  enforcement .  C e r t a i n l y  

c r a s h  i n v e s t i g a t i o n  i s  w i t h i n  t h e  r e s p o n s i b i l i t y  of  t h i s  u n i t  as  

it i s  w i t h  mast p o l i c e  t r a f f i c  s e r v i c e s  p r o j e c t s .  Beyond t h i s  

however, a number of avenues t o  t r a f f i c  s a f e t y  a r e  a v a i l a b l e  

f o r  e x p & o r a t i s n .  

One such p o s s i b i l i t y  i s  t h e  p l ann ing  of some eng inee r ing  pro-  

j e c t s  e i t h e r  t o t a l l y  w i t h i n  t h e  p o l i c e  t r a f f i c  s e r v i c e s  u n i t  o r  

i n  connec t ion  with whatever o f f i c e  may have t h a t  r e s p o n s i b i l i t y  now. 

The e x t e n s i v e  d a t a  a v a i l a b l h  i n  t h i s  p r o j e c t  should  be  brought  

t o  bea r  on highway des ign  and r e d e s i g n  and on t h e  problem of i n s t a l -  

l a t i o n  and t iming  s f  t r a f f i c  c o n t r o l  d e v i c e s .  I n  a d d i t i o n  t o  t h e  

u s e f u l n e s s  of t h e  a v a i l a b l e  d a t a  bank it i s  a l s o  suspec t ed  t h a t  

patrobmen t r a i n e d  f o r  and completely involved  w i t h  t r a f f i c  s a f e t y  

probably  deve lop  r e a s o n a b l e  t r a f f i c  c o n t r o l  i d e a s  from o b s e r v a t i o n s  

d u r i n g  t h e i r  r e g u l a r  work. Some means of e x p r e s s i n g  t h e s e  i d e a s  

such as  through a s p e c i f i e d  " t r a f f i c  c o n t r o l  sugges t ions"  might 

be  u s e f u l .  

I n  add i t i on  t o  eng inee r ing  c o n c e r n s t t h e  p r o j e c t  could under- 

t a k e  some p u b l i c  educa t ion  r e s p o n s i b i l i t i e s .  The c o n t i n u a t i o n  

a p p l i c a t i o n  mentioned i n c r e a s e d  p u b l i e  c o n t a c t  a s  a  g o a l  so  a  log-  

i c a l  s t e p  might be  t o  i n i t i a t e  t a l k s  o r  d i s c u s s i o n s  w i t h  c i v i c  

groups and with. school  c h i l d r e n  of a l l  a g e s .  A l t e r n a t i v e l y ,  i n f o r -  

ming t h e  p u b l i c  of t h e  t r a f f i c  u n i t ' s  u l t i m a t e  g o a l s  f o r  s a f e r  and 

more e f f i c i e n t  highway t r a n s p o r t a t i o n  might be combined w i t h  a  

c o m u n i c a t i s n  channel  f o r  c i t i z e n s s  c o n s t r u c t i v e  c r i t i c i s m s  and 

s u g g e s t i o n s ,  Hopeful ly  t h e s e  approaches might make t h e  c i t i z e n r y  

more s a f e t y  consc ious .  

R more s p e c i f i c  approach t o  p u b l i c  c o n t a c t  i s  p o s s i b l e  by p u t t i n g  

some s e l e c t i v e  enfarcemen@ pe r sonne l  on a  b e a t  i n  a r e a s  of  h i g h e r  

p e d e s t r i a n  accident f requency .  P o l i c e  o f f i c i a l s  o f t e n  i n d i e a t e  

t h a t  a  ve ry  p o s i t i v e  a s p e c t  of having patrolmen walking a b e a t  i s  

t h e  i n c r e a s e d  p o s i t i v e  p u b l i c  c o n t a c t .  The same e f f e c t  could  be pro- 

duced by p u t t i n g  men from t h i s  p r o j e c t  on t h e  s t r e e t  w i t h  t h e  s p e c i a l  

ass ignment  of c o n t a c t i n g  p e d e s t r i a n s  and i n  n o t i n g  s t r e e t  c r o s s i n g  

v i o l a t i o n s .  
- 4 7 -  





t h e  s t andpo in t  of QHSP b u t  a l s o  i n  Manistique s o  p l ans  f o r  

f u t u r e  s imu la to r  use can be made based on t h e  successes  and 

f a i l u r e s  of p r i o r  u se ,  

I t  i s  n o t  t h e  purpose of t h i s  review t o  impose p r o j e c t  

goals upon any program, b u t  it i s  our  d e s i r e  t o  a s s i s t  i n  

e v a l u a t i n g  p r o j e c t  p rogress .  Hence, l e t  us Book a t  t h e  g e n e r a l  

q u e s t i o n s  which should be asked of each of t h e  o r i g i n a l  g o a l s :  

How has  a d d i t i o n  of t h e  s imu la to r  improved 

d r i v e r  educa t ion  f o r  16-18 yea r  o l d s ?  Reasonable 

measures might be percentage  of 16-18 y e a r  o l d s  

t r a i n e d  s i n c e  o b t a i n i n g  s imu la to r  and percentage  

t r a i n e d  be fo re .  What new t h i n g s  a r e  taught?  Bow 

many s t u d e n t s  can an i n s t r u c t o r  c o n t a c t  w i th  t h e  

s imu la to r  compared t o  prev ious ly?  How many 

i n s % r u c t s r s  a r e  t r a i n e d  t o  use t h e  s imu la to r  

and what was t h e i r  t r a i n i n g ?  

2 .  How many a d u l t s  used t h e  s imu la to r  f o r  d r i v e r  

educat ion? Bow many beginners?  How many 

voluntary  r e f r e s h e r s ?  How many were d r i v e r  

t r a i n e d  before  Manistique go t  t h e  s imu la to r?  

3. How many c l i n i c s  have been he ld?  Who a t tended?  

What was t augh t?  By whom? 



4 ,  How was t h e  s i m u l a t o r  used t o u r i n g  s c h o o l  sys tems?  

a ,  How many days on t h e  road? 

b ,  How many days down time? 

c ,  How many days of a c t u a l  i n s t r u c t i o n ?  ( f o r  

each  d i s t r i c t )  

d .  How many s t u d e n t s  t r a i n e d ?  ( f o r  each  d i s t r i c t )  

e. How many s tuden t -hour s  t o t a l  u se  t h i s  

q u a r t e r ?  

f .  What was t a u g h t  t h a t  c o u l d n ' t  be w i t h o u t  

t h e  s i m u l a t o r ?  

g. What t r a i n i n g  have the d r i v e r  e d u c a t i o n  

i n s t r u c t o r s  had p e r t i n e n t  t o  s i m u l a t o r  use? 

h.  How many s t u d e n t s  were t a u g h t  p e r  i n s t r u c t o r ?  

i. What c o s t s  have been i n c u r r e d  f o r  s i m u l a t o r  

r e p a i r ?  

5 ,  How many hours  o f  f i r s t  a i d  t r a i n i n g  have been g iven?  

To whom? By whom? I n  which of  t h e  d i s t r i c t s ?  

6 .  What i s  inc luded  i n  p e d e s t r i a n  s a f e t y  t r a i n i n g ?  

How many pe r sons  have been i n s t r u c t e d ?  By whom? 

What a r e  t h e  p r o j e c t i o n s  f o r  t h i s  program? 

7 .  What p u b l i c  i n fo rma t ion  campaigns have been waged 

and where? I n d i c a t e  p u b l i c  s u p p o r t  f o r  t h i s  program. 



These, then, are same of the measures t h a t  should ble taken 

i n  order t o  approach a reasonable evaluation of t h i s  project .  

These are important to  OHSP's consideration of s imilar  mobile 

simulator usage throughout Michigan and it i s  essen t i a l  t h a t  

an evaluation p lan  of t h i s  nature be undertaken by Manistique 

o f f i c i a l s  t o  properly evaluate and guide t h e i r  pro jec t .  



EMERGENCY MEDICAL SERVICES 

Reduct ions  of m o r t a l i t y  and morb id i ty  a r e  t h e  fundamental  

o b j e c t i v e s  of emergency medica l  p r o j e c t s .  I n  a d d i t i o n ,  n e a r l y  

a 3 1  such p r o j e c t s  have g o a l s  of  e f f i c i e n c y  of o p e r a t i o n  and c o s t  

r e d u c t i o n .  I t  i s  d e s i r a b l e  t h e n  t o  e v a l u a t e  p r o j e c t s  acco rd ing  

t o  accomplishment of  t h e s e  o b j e c t i v e s  whenever f e a s i b l e .  

Measurement of r e d u c t i o n  i n  m o r t a l i t y  and m o r b i d i t y  i s  

d i f f i c u l t  and adequa te ly  c l e a r - c u t  r e l a t i o n s h i p s  between emer- 

gency medica l  s e r v i c e s  and t h e s e  u l t i m a t e  o b j e c t i v e s  a r e  n o t  

p o s s i b l e  a t  p r e s e n t .  Consequent ly  i n t e r m e d i a t e  measures  shou ld  

be  i n c o r p o r a t e d  t o  measure p r o j e c t  p r o g r e s s .  These can be f o r -  

mulated a long  t h e  g e n e r a l  g u i d e l i n e s  of system e f f e c t i v e n e s s  

and economic b e n e f i t s ,  For example,  measures of e f f e c t i v e n e s s  

r e q u i r e  a  d e s c r i p t i o n  of t h e  s y s t e m ' s  o p e r a t i o n  and measures  

of e f f i c i e n c y  and e f f e c t  of  t h e s e  t a s k s .  Economic b e n e f i t s  

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

i n d i r e c t  b e n e f i t s ,  such a s  f r e e i n g  policemen from emergency 

medica l  s e r v i c e s  s o  they  can spend more t i m e  on o t h e r  d u t i e s .  

Th i s  g e n e r a l  approach can be a p p l i e d  w i t h  a p p r o p r i a t e  c a r e  t o  

i n d i v i d u a l  p r o j e c t s ,  

The e v a l u a t i o n  of a  p a r t i c u l a r  p r o j e c t  s e r v e s  two f u n c t i o n s .  

I t  must I l k  p rov ide  i n t e r n a l  mon i to r ing  t h a t  w i l l  a l l ow e f f i -  

c i e n t  and e f f e c t i v e  management of t h e  p r o j e c t ,  and ( 2 )  i n c l u d e  

srleasuremen.ts of performance t h a t  may be used t o  i n t e r n a l l y  

e v a l u a t e  achievement of  p r o j e c t  o b j e c t i v e s  a s  w e l l  a s  e x t e r n a l l y  

r e l a t i n g  t h e  o b j e c t i v e s  and performance t o  t h e  S t a t e  Highway 

S a f e t y  Program. Development of an e v a l u a t i o n  program s e r v i n g  

e i t h e r  f u n c t i o n  r e q u i r e s  an e x p l i c i t  s t a t e m e n t  of bo th  p x s j e c t  

cjoczls and o b j e c t i v e s .  The e v a l u a t i o n  may t h e n  be  conducted i n  

two phases  as o u t l i n e d  helow. 



1. Management Performance 

a. 

Internal evaluation of schedule objectives should con- 

sist of developing a schedule of specific project goals such as 

acquisition of equipment, personnel training, surveys, data col- 

lection, data processing, analysis, etc. , and monitoring tlne 
adherence to the schedule. ~eviations from the schedule should 

be corrected %hrough reallocation of resources and program modi- 

f ication. 

b. Operational Objectives 

A primary purpose of program management is to assure 

successful accomplishment of operational goals. Therefore the 

operation of the program must be monitored and deficiencies 

corrected 

2. Project Performance 

a. Intermediate Measures of Effectiveness 

Projects which are implemented to improve emergency 

medical. services may be evaluated in terms of the intermediate 

measures of effectiveness. Project performance may then be 

defined by the resulting changes in effectiveness, or by the 

difference between achieved and desired effectiveness. 

b. Economic Measures 

The specific evaluation of economic measures (economic 

benefits) will vary greatly with individual projects, and must 

be tailored to the local objectives. 

The following evaluation checklist incorporates these con- 

siderations. It should prove beneficial to both your internal 

evaluation and planning and to considerations of the state's 

overall highway safety plan by the Office of Highway Safety 

Planning, 



EM 69-4 IMPROVING AN EXISTING AMBULANCE SERVICE - FRASER 

I .  Management Performance 

A .  Schedule  o b j e c t i v e s  

Has a l l  scheduled  implementat ion been completed? I f  n o t ,  

i n d i c a t e  d i s c r e p a n c i e s  between p r o j e c t e d  schedu le  and a c t u a l  

s chedu le .  

B. O p e r a t i o n a l  O b j e c t i v e s  -a 

1, How many men have been t r a i n e d  i n  f i r s t  a i d ?  

2 .  How many men s t i l l  r e q u i r e  t r a i n i n g ?  

3.  I n d i c a t e  f r a c t i o n  of time ambulance i s  a v a i l a b l e  
f o r  emergency medica l  s e r v i c e .  Do n o t  i n c l u d e  
down time of v e h i c l e  o r  crew n o r  time when crew 
may be s e r v i n g  a n o t h e r  f u n c t i o n  such a s  f i r e f i g h t i n g .  

11. P r o j e c t  Performance (document fo l lowing  f o r  each  run  and 

i n d i c a t e  ave rages  f a r  r e p o r t i n g  q u a r t e r )  

A. Intermediate Measures of E f f e c t i v e n e s s  

1. Time from r e c e i p t  of c a l l  t o  d i s p a t c h  

2 .  T i m e  and d i s t a n c e  from d i s p a t c h  t o  a r r i v a l  a t  s cene  

3 ,  T i m e  a t  scene  

4 .  T i m e  and d i s t a n c e  from scene  t o  h o s p i t a l  

5 .  Ti~ne from a r r i v a l  a t  h o s p i t a l  t o  r e t u r n  t o  s e r v i c e  

6 .  Leve l  of t r a i n i n g  of each  crew i n d i v i d u a l  

7 .  F i r s t  a i d  t r e a t m e n t  p rov ided  

8, Equipment and s u p p l i e s  used f o r  e x t r i c a t i o n  and 
t r e a t m e n t  

9 .  Frequency o f  n o t i f i c a t i o n  of h o s p i t a l  of a r r i v a l  

10, Frequency of feedback from h o s p i t a l  on a v a i l a b i l i t y  
of s e r v i c e s  and c o n s u l t a t i o n  o r  a d v i s e  on t r e a t m e n t  

These measures a l l o w  both  t h e  computat ion of f requency  c o u n t s  

and c o r r e l a t i o n  between e v e n t s ,  I t  shou ld  be  no ted  t h a t  wh i l e  

documentat ion of both t r a n s i t  time and d i s t a n c e  have been sug- 

g e s t e d ,  they should  n o t  be used t o  compute " v e l o c i t y "  t o  t h e  scene. 



Exper i ence  i n  o t h e r  programs has  i n d i c a t e d  t h a t  f o r  s h o r t  ambulance 

r u n s ,  t h e  c o r r e l a t i o n  between t i m e  and d i s t a n c e  i s  low. T h i s  i s  

l i k e l y  t o  be  t r u e  i n  F r a s e r  where t h e  d i s t a n c e  t o  t h e  s cene  i s  

u s u a l l y  less t h a n  f o u r  miles. The above measurements w i l l  a l l o w  

i n t e r n a l  e v a l u a t i o n  of a t t a i n m e n t  of p r o j e c t  o b j e c t i v e s  and a r e  

compat ib le  w i t h  t h e  o b j e c t i v e s  of S t a t e  s t a n d a r d s .  

B. Economic Measures 

1. Time s p e n t  on emergency med ica l  r u n s  p e r  month by 
s h i f t  f o r  ( a )  t r a f f i c  and ( b )  n a n - t r a f f i c  r e l a t e d  
i n c i d e n t s  (summarize f o r  q u a r t e r  a l s o )  . 

2 .  Time s p e n t  on f i r e  r u n s  p e r  month by s h i f t  (and 
summarize f o r  q u a r t e r ) .  

3 ,  Number of t i m e s  p e r  month t h a t  p o l i c e  back-up ser- 
v i c e s  were needed f o r  emergency medica l  s e r v i c e s  
normal ly  handled  by ambulance (summarize f o r  q u a r t e r ) .  

4 .  E s t i m a t e  man-hours of p o l i c e  t i m e  saved by implemen- 
t a t i o n  of ambulance. Break t h i s  down i n t o  ( a )  t r a f f i c  
and (b )  n o n - t r a f f i c  c a s e s .  

5.  What f r a c t i o n  of man-hours of p o l i c e  time saved i s  
devoted  t o  p o l i c e  t r a f f i c  s e r v i c e s ?  

6 .  What i s  your  e s t i m a t e d  " c o s t  p e r  run"  f o r  t h i s  p r o j e c t ?  

7 .  Can q u a n t i t a t i v e  comparisons  be drawn between t h i s  
p ro j ec t  and commercial  ambulance s e r v i c e s ?  



APPENDIX 11 

PROPOSED SUB-ELEMENT CRITERIA MEASUmS 

This section contains the full set of effectiveness and 

output criteria measures proposed for the 41 OHSP Program 

Sub-elements discussed in Section 3.0. 



PEDESTRIM AND PASSENGER EDUCATION ELEMENT 

P e d e s t r i a n  Educat ion Sub-element:  

E f f e c t i v e n e s s  -- Number of  p e d e s t r i a n  c r a s h e s  w i t h  p e d e s t r i a n  

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

Output -- ( C )  Percen t  of e lementary s c h o o l s  g i v i n g  p e d e s t r i a n  

(V) Number of e lementary schoo l s  g i v i n g  p e d e s t r i a n  

e d u c a t i o n .  

Passenger  Educat ion Sub-element: 

E f f e c t i v e n e s s  -- Number of passenger  f a t a l i t i e s  and in j iu r i e s  

v e r s u s  t o t a l  number of f a t a l i t i e s  and i n j u r i e s .  

Output -- ( C )  Percen t  sf passenge r s  p a s s i n g  through check 

Lanes who have had d r i v e r  e d u c a t i o n ,  s p e c i a l  e d u c a t i o n  

o r  f i r s t  a i d  t r a i n i n g .  

(V) Number of  passengers  q u e r i e d  times r e c i p r o c a l  

of cheek l a n e  v e h i c l e  sample p ropor t ion .  



BRHVER EDUCATION ELEMENT 

P r i v a t e  Passenger Car DE Sub-element: 

Ef fec t iveness  - - Number of t r a i n e d  d r i v e r s  involved a s  p r i v a t e  

passenger c a r  o p e r a t s r s  i n  c rashes  versus  t o t a l  number of 

p r i v a t e  passenger e a r  c rashes .  

Output. -- (C)  Percent  of new, passenger c a r  d r i v e r s  who took a 

d r i v e r  educat ion  course.  

(V)  Number of new, passenger c a r  d r i v e r s  who took a 

d r i v e r  educat ion  course.  

Motorcycle DE Su;b-element: 

Ef fec t iveness  - - Number of t r a i n e d  d r i v e r s  involved a s  motor- 

cyc le  o p e r a t o r s  i n  c rashes  versus  t o t a l  n u d e r  of motor- 

cyc le  c rashes .  

Qutput  - - ( C )  Percent  of new, motorcycle o p e r a t o r s  who took 

a d r i v e s  educat ion course .  

(V) Number of new, motorcycle o p e r a t o r s  who took a 

d r i v e r  educat ion  course.  

Cargo Vehicle DE Sub-element: 

Ef fec t iveness  - - Number of t r a i n e d  d r i v e r s  involved a s  cargo 

v e h i c l e  operators  i n  c rashes  versus  t o t a l  number of cargo 

v e h i c l e  crashes, 

Output - - ( C )  Percent  of new, cargo v e h i c l e  d r i v e r s  who took 

a d r i v e r  education course 

(V) Number of  new, cargo v e h i c l e  d r i v e r s  who took a 

d r i v e r  educat ion  course .  

Bus DE Sub-elements 

E f f e c t i v e n e s s  -- Number of t r a i n e d  d r i v e r s  involved a s  bus d r i v e r s  i n  

crashes ve r sus  t o t a l  number of bus c rashes  

Outpu t  -- ( C )  Percent  s f  new, bus d r i v e r s  who took a d r i v e r  

educat ion  course. 

(V) Number of new, bus d r i v e r s  who took a d r i v e r  

educat ion  course. 



Other Vehicle DE Sub-element: 

Effectiveness -- Number of trained dr ivers  involved as 

operators of "other" vehicles i n  crashes versus t o t a l  

number of "sther" vehicle crashes. 

Output -- (C) Percent of new, " ~ t h e r "  vehicle operators who took 

a d r ive r  education course. 

( V )  Number of new, "other" vehicle operators who took 

a d r ive r  education course. 



DRIVER TESTING AND LICENSING ELEMENT 

Pr iva t e  Passenger Car BT&& Sub-element: 

Effect iveness  -- Number of i n i t i a l  and renewal app l ica t ion  

r e j e c t i o n s  f o r  p r iva t e  passenger c a r  d r i v e r  l i c e n s e  versus 

t o t a l  number of app l ica t ions  f o r  t h a t  c l a s s .  

Output -- ( C )  Percent of population e l i g i b l e  who applied f o r  

i n i t i a l  o r  renewal p r iva t e  passenger c a r  l i c ense .  

(V) Number of app l ican ts  f o r  i n i t i a l  o r  renewal 

p r iva t e  passenger c a r  l i c e n s e ,  

Motorcycle DT&L Sub-element: 

Effect iveness  -- N u d e r  of i n i t i a l  and renewal app l ica t ion  

r e j e c t i o n s  f o r  motorcycle operator  l i c ense  versus t o t a l  

number of app l ica t ions  f o r  t h a t  c l a s s .  

Output - - u  ( C )  Percent of population e l i g i b l e  who appl ied f o r  

i n i t i a l  o r  renewal mstorcycle operator  l i c ense .  

( V )  Number of app l ican ts  f o r  i n i t i a l  o r  renewal 

motorcycle operator  l i cense .  

Cargo Vehicle DT&L Sub-element: 

Effect iveness  -- Number of i n i t f a l  and renewal app l ica t ion  

r e j e c t i o n s  f o r  cargo veh ic le  d r i v e r  l i c ense  versus t o t a l  

number of app l ica t ions  f o r  t h a t  c l a s s .  

Output -- CC) Percent  of papula t ian  e l i g l b l e  who appl ied f o r  

initial. o r  renewal cargo veh ic le  d r ive r  l i c ense ,  

(V]  Number of app l ican ts  f o r  i n i t i a l  o r  renewal 

cargo vehic le  d r i v e r  l i cense .  

Bus DT&L Sub-element : 

Effect iveness  -- Nurnber of i n i t i a l  and renewal app l ica t ion  

r e j ec t i ons  f o r  bus d r ive r  l i c e n s e  versus t o t a l  number of 

app l ica t ions  f o r  that c l a s s ,  

Output -- ( C )  Percent of population e l i g i b l e  who appl ied f o r  

i n i t i a l  o r  renewal bus d r i v e r  l i c ense .  

(V'l Number of app l ican ts  f o r  i n i t i a l  o r  renewal bus 

d r i v e r  l icense. 



Other Vehicle  DT&L Sub-element: 

E f f e c t i v e n e s s  -- Number of i n i t i a l  and renewal a p p l i c a t i o n  

r e j e c t i o n s  f o r  " ~ t h e r "  vehicle l i c e n s e  versus  t o t a l  

number of a p p l i c a t i o n s  f o r  t h a t  c l a s s ,  

Output -- ( C )  Percent  of popula t ion  e l i g i b l e  who app l i ed  f o r  

i n i t i a l  o r  renewal "o the r"  vehhicl l i c e n s e .  

(V) Number of a p p l i c a n t s  f o r  i n i t i a l  o r  renewal 

" o t h e r ' b v e h i c l e  l i c e n s e .  



EMERGENCY MEDICAL SERVICE ELEMENT 

EMS (urban)  Sub-element : 

E f f e c t i v e n e s s  -- Number of i n j u r y  v i c t i m s  subsequent ly  l i s t e d  

a s  f a t a l i t i e s  ve r sus  t o t a l  number of i n j u r y  v i c t i m s .  

Output -- (C) Percen t  of ambulance runs  r e l a t e d  t o  t r a f f i c .  

(V) Number of  11 11 I1  II I t  

EMS (Rural)  Sub-element : 

E f f e c t i v e n e s s  -- Number of i n j u r y  v i c t i m s  subsequent ly  l i s t e d  

as f a t a l i t i e s  ve r sus  t o t a l  number of i n j u r y  v ic t ims .  

Output -- ( C )  Average response t ime of ambulance u n i t s  (from 

d i s p a t c h  t o  h o s p i t a l  a r r i v a l 1  

(V)  Number of ambulance runs  r e l a t e d  t o  t r a f f i c .  



MOTOR VEHXCLE INSPECTION AND REGISTRATION ELEMENT 

P r i v a t e  Passenger Car I&R Sub-element: 

E f f e c t i v e n e s s  -- number of  p r i v a t e  passenger  c a r s  w i t h  equipment 

o r  r e g i s t r a t i o n  d e f e c t s  ve r sus  t o t a l  number of passenger c a r s  

i n s p e c t e d .  

Output -- (C)  Pe rcen t  of p r i v a t e  passenger c a r s  inspec ted .  

BV) Number 'I Is 11 I I  II 

Motorcycle I & R  Sub-element: 

E f f e c t i v e n e s s  -- Number of motorcycles  wi th  equipment o r  

r e g i s t r a t i o n  d e f e c t s  ve r sus  t o t a l  number of motorcycles  

i n s p e c t e d .  

Output -- (C) Percen t  of motorcycles  i n s p e c t e d .  

(V) Number " If I( 

Cargo Vehicle  L&R Sub-element: 

E f f e c t i v e n e s s  -- Number of  cargo v e h i c l e s  wi th  equipment o r  

r e g i s t r a t i o n  d e f e c t s  ve r sus  t o t a l  number of cargo v e h i c l e s  

i n s p e c t e d .  

Output -- (C)  Pe rcen t  of cargo v e h i c l e s  i n s p e c t e d .  

(V) Number " 11 It 
II 

Bus I&R Sub-element : 

E f f e c t i v e n e s s  -- Number of buses  w i t h  equipment o r  r e g i s t r a t i o n  

d e f e c t s  versus  t o t a l  number of buses  i n s p e c t e d .  

Output -- ( C j  Percen t  of buses  i n s p e c t e d .  

(V) Number I' I! I[ 

Other Vehicle  X&R Sub-element: 

E f f e c t i v e n e s s  -- Number of " o t h e r "  v e h i c l e s  wi th  equipment 

o r  r e g i s t r a t i o n  d e f e c t s  ve r sus  t o t a l  number of  " o t h e r u  

v e h i c l e s  i n s p e c t e d .  

Output -- (C)  Percen t  of "o ther1 '  v e h i c l e s  i n s p e c t e d .  

(V) Number I' II 11 I I  



MOTOR VEHICLE CRASH WND INVESTIGATION SERVICE ELEMENT 

MVC&I Se rv ice  (Urban) Sub-element: 

E f f e c t i v e n e s s  -- Number of c rashes  invo lv ing  previous  c rash  

d e b r i s  o r  blockage ve r sus  t o t a l  number of c rashes .  

Output -- (C) Percent  of tow-away acc iden t s  

(V) Number " Sf  I f  

MVC&I Se rv ice  (Rural)  Sub-element: 

E f f e c t i v e n e s s  -- Number s f  c rashes  invo lv ing  previous  c rash  

d e b r i s  o r  blockage versus  t o t a l  number of c r a s h e s .  

Output -- (6 )  Pe rcen t  of tow-away a c c i d e n t s  

(V) Number " II II 



ROADWAY CONSTRUCTION AND INSPECTION STANDARDS AND 

CERTIFICATION ELEMENT 

New Cons t ruc t ion  Sub-element: 

E f f e c t i v e n e s s  -- Miles of new road under c o n s t r u c t i o n  conforming 

t o  AASHO s t a n d a r d s  v e r s u s  t o t a l  miles of  new road.  

Output -- ( C )  Pe rcen t  of new road mileage surveyed f o r  e ~ m p l i a n c e  

wi th  s t a n d a r d s .  

(V) Number of  miles of new road surveyed.  

Re-const ruc t ion  and Modif ica t ion  Sub-element: 

E f f e c t i v e n e s s  -- Miles of  e x i s t i n g  roads conforming t o  AASHO 

s t a n d a r d s  v e r s u s  t o t a l  miles of  e x i s t i n g  roads .  

Output -- (C) Percen t  of  e x i s t i n g  roadway surveyed f o r  

compliance w i t h  s t a n d a r d s .  

(V) Number of mi les  of  e x i s t i n g  roadway surveyed.  

Extra-roadway Accessor ies  Sub-element: 

E f f e c t i v e n e s s  -- Miles of  roadway s igned  and marked i n  

c ~ n f o r m a n c e  wi th  AASHO s t a n d a r d s  v e r s u s  t o t a l  road miles. 

Output -- f C )  Pe rcen t  of  roadways surveyed f o r  compliance w i t h  

s i g n i n g  and marking s t a n d a r d s .  

(V)  Number of mi les  o f  roadway surveyed.  



ROADWAY mPAIR AND INVESTIGATION SERVICE ELEMENT 

Normal S u r v e i l l a n c e  and Repair  Sub-element: 

E f f e c t i v e n e s s  -- Nubmber s f  c r a s h  s i t e  r e p a i r  needs d i scovered  

v e r s u s  t o t a l  number of  c r a s h  s i te  r e p a i r s .  

Output -- ( C )  Pe rcen t  of road miles under r e g u l a r  s u r v e i l l a n c e  

schedu le  f o r  i d e n t i f i c a t i o n  of  needed s p o t  r e p a i r .  

(V) Number of  s p o t  r e p a i r  o r  r e c o n s t r u c t i o n  
recommendations made. 

S p e c i f i c  Repair  Sub-element: 

E f f e c t i v e n e s s  -- Number of c r a s h  s i t e  r e p a i r  needs r e p o r t e d  

v e r s u s  t o t a l  number 0 5  c r a s h  s i t e  r e p a i r s .  

Output -- (C)  Percen t  of r e p o r t e d  c r a s h  s i tes  subsequent ly  

i n s p e c t e d  f o r  r e p a i r  and r e c o n s t r u c t i o n  needs.  

(V) Number of c r a s h  s i tes  i n s p e c t e d  f o r  r e p a i r  and 

r e c o n s t r u c t i o n  work needed. 



CRASH LOCATION DEFECT IDENTIFICATION AND IPECONSTRUCTION 

SERVICE ELElblENT 

Crash Locat ion (Urban) Sub-element : 

E f f e c t i v e n e s s  -- Number of c rashes  a t  i d e n t i f i e d  r e p e a t  

c r a s h  s i tes  versus  t o t a l  number of c rashes .  

Output -- ( C )  Percen t  of i d e n t i f i e d  r e p e a t  c rash  s i tes  

inspec ted  f o r  r e p a i r a b l e  c o n s t r u c t i o n  d e f e c t ,  

(V) Number of r e p e a t  s i t e s  inspec ted  and recommended 

f o r  improvement. 

Crash Locat ion (Rural)  Sub-element : 

E f f e c t i v e n e s s  -- Number of c rashes  a t  i d e n t i f i e d  r e p e a t  

c rash  s i tes  ve rsus  t o t a l  number of  c rashes .  

Output -- (C) Percen t  of i d e n t i f i e d  r e p e a t  c rash  s i tes  

inspec ted  f o r  r e p a i r a b l e  c o n s t r u c t i o n  d e f e c t .  

IV)  Number of r e p e a t  s i t e s  inspec ted  and rec:ommended 

f a r  improvement. 



ENFORCEMENT ELEMENT 

P o l i c e  T r a f f i c  S e r v i c e s  (Urban) Sub-element: 

E f f e c t i v e n e s s  -- Number of  moving v i o l a t i o n  c i t a t i o n s  v e r s u s  

number of  d r i v e r s  involved i n  c r a s h e s .  

Output -- (C)  Number of miles of  roadway ve r sus  number of  

t r a f f i c  patrolmen. 

(V) Number of  c i t a t i o n s  f o r  moving v i o l a t i o n s .  

P o l i c e  T r a f f i c  S e r v i c e s  (Rural)  Sub-element: 

E f f e c t i v e n e s s  -- Number of moving v i o l a t i o n  c i t a t i o n s  ve r sus  

number of d r i v e r s  involved i n  c r a s h e s .  

Output -- (C) Number of miles of  roadway ve r sus  number of 

t r a f f i c  patrolmen.  

('V) Number of c i t a t i o n s  f o r  moving v i o l a t i o n s .  

Alcohol Con t ro l  Sub-element: 

E f f e c t i v e n e s s  -- Number of a l c o h o l - r e l a t e d  v i o l a t i o n  c i t a t i o n s  

v e r s u s  number of  c r a s h e s  i n  which a lcoho l  was involved.  

Output -- (C) Percen t  of p o l i c e  departments  wi th  t r a i n e d  

o p e r a t o r s  and a l c o h o l  t es t  equipment. 

(V)  Number of a l c o h o l  t e s t s  performed, 



ABMINHSTEZATIVE AND JUDICIAL COUNTERMEASURES FOR CRASHES 

AND MOVING VIOLATIONS ELEMENT 

Driver Operation and Condition Viola t ions  Sub-element: 

Ef fec t iveness  -- Number of moving v i o l a t i o n  convict ion 

r epea t e r s  versus  t o t a l  number of moving v i o l a t i o n  convict ions .  

Output -- (C) Average delay time from issuance of c i t a t i o n  t o  

c lo s ing  of case ,  

( V )  Number of d r i v e r  c i t a t i o n s  processed. 

Motor Vehicle Defects Viola t ions  Sub-element: 

Ef fec t iveness  -- Number of veh ic le  de fec t s  repa i red  versus  

t o t a l  number of veh ic le  de fec t  c i t a t i o n s  i s sued .  

Output -- ( C )  Average delay time from issuance of c i t a t i o n  

t o  c lo s ing  of case. 

(V) Number of veh ic le  de fec t  c i t a t i o n s  processed.  



ANALYSIS AND DEmLOPMELNT OF CODES AND LAWS ELIPENT 

S t a t e  Codes and Laws Sub-element: 

Effectiveness -- Number of Michigan s t a t u t e s  i n  subs tan t i a l  

compliance with Uniform Vehicle Code versus t o t a l  

number of s t a t u t e s .  

Output -- (C)  Percent of Michigan Code analyzed f o r  

comp1ianc:e with UVC 

( V )  Number of s t a t u t e s  analyzed f o r  compliance. 

Local Codes and Laws Sub-element: 

Effect iveness:--  Number of l o c a l  t r a f f i c  ordinances i n  

subs tan t i a l  compliance with UVC and Model Tra f f i c  

Ordinances versus t o t a l  number of ordinances. 

Output -- ((2) Percent of loca l  ordinances analyzed f o r  

compliance. 

(V) Number of ordinances analyzed f o r  compliance. 



TRAFFIC REiCORDS AND WAGEkaENT INFORMATION ELEMENT 

C e n t r a l  T r a f f i c  Data Bank Sub-element: 

E f f e c t i v e n e s s  -- T o t a l  turn-around t i m e  f o r  system i n q u i r i e s  

v e r s u s  t o t a l  number of  system i n q u i r i e s .  

Output -- (C)  P e r c e n t  of  i n d i v i d u a l  c r a s h  r e p o r t  forms on 

f i l e  i n  c e n t r a l  t r a f f i c  d a t a  bank. 

(V) Number of c r a s h  r e p o r t s  handled. 

Operat ing  Agency Records Sub-element: 

E f f e c t i v n e s s  -- Average response  time t o  in fo rmat ion  r e q u e s t s .  

Output -- (C)  Pe rcen t  of  i n q u i r i e s  answered w i t h  summary 

in fo rmat ion .  

(V)  Number of  i n p u t  u n i t s .  

Management Informat ion  System Sub-element: 

E f f e c t i v e n e s s  -- Number of  s a f e t y  system parameter  f  i l - e s  

d i r e c t l y  coupled t o  c e n t r a l  management ve r sus  t o t a l  number 

of s a f e t y  system parameters .  

Output -- (C) P e r c e n t  of in fo rmat ion  i n q u i r i e s  answered w i t h  

reques ted  in fo rmat ion .  

(V) Number of i n q u i r i e s  s o  answered. 



SYSTEM AND PROGRAM ANALYSIS ELEMENT 

R&D Sub-element r 

E f f e c t i v e n e s s  -- Number of f a t a l i t i e s  ve r sus  t o t a l  v e h i c l e  miles. 

Output -- (C) Percen t  of  planned R&D p r o j e c t s  a c t i v e  dur ing  

pe r iod .  

(V) Nunber of  a c t i v e  R&D p r o j e c t s .  

P lanning Sub-element: 

E f f e c t i v e n e s s  -- Number of f a t a l i t i e s  ve r sus  t o t a l  v e h i c l e  mi les .  

Output -- (C) Percen t  of SEP1s modified dur ing  pe r iod .  

(V)  Number of " It II I 1  

Management Sub-element: 

E f f e c t i v e n e s s  -- Number of  f a t a l i t i e s  ve r sus  t o t a l  v e h i c l e  miles. 

Output -- ( 6 )  Percen t  of t a s k  p r o j e c t s  meeting scheduled 

mi les tones  and o b j e c t i v e s .  

( V )  Number of t a s k  p r o j e c t s  meeting scheduled. 

mi les tones  and o b j e c t i v e s .  




