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FOREWORD 

T h i s  r epor t  r ep re sen t s  an at tempt t o  measure the  e f f e c t  of 

a  change i n  t he  highway s a f e t y  system. S p e c i f i c a l l y ,  t h e  study 

sought t o  determine whether an enhancement of t he  Michigan Vehicle- 

Driver Checklane would improve t he  mechanical condi t ion  of c a r s  

i n  the  s t a t e .  A s  a  research e f f o r t ,  t h i s  r epresen ted  a  l a r g e  

cha l lenge ,  both because of t h e  ex t en t  of the  p r o j e c t  and because 

of t he  complexity of t he  underlying problem. Execution of t he  

research plan requ i red  c o l l e c t i o n  of information on thousands of 

veh i c l e s  over a  wide geographic a r ea  and the  a p p l i c a t i o n  of tech- 

niques which were r e l a t i v e l y  new t o  highway s a f e t y .  The complexity 

a rose  both from t h e  na ture  of t he  changes made and from the  f a c t  

t h a t  t he  condi t ion  of veh i c l e s  was s t rong ly  a f f e c t e d  by f a c t o r s  

which were n e i t h e r  e a s i l y  measured nor w e l l  understood.  

In t h e  a u t h o r ' s  biased view, t he  research e f f o r t  was l a rge ly  

s u c c e s s f u l .  A l l  major da t a  c o l l e c t i o n  goa l s  were a t t a i n e d ,  and 

t h e  information c o l l e c t e d  is a  mostly unbiased r ep re sen t a t i on  of 

what happened t o  t h e  popula t ion.  In a d d i t i o n ,  t he  sample i n -  

spec t ion  team technique which was developed i n  t h e  p ro j ec t  provides  

a  highly u se fu l  way of ob ta in ing  da t a  on veh i c l e  condi t ion .  I n t e r -  

p r e t a t i o n  of the r e s u l t s  was somewhat l e s s  s a t i s f y i n g  from two 

pe r spec t ive s .  F i r s t ,  g iven the  l ack  of well-developed base l ine  

d a t a ,  a  g r e a t  d e a l  of cau t ion  had t o  be exerc i sed  i n  drawing con- 

c l u s i o n s .  Second, the scope of the  study had t o  be l im i t ed  mostly 

t o  t h e  examination of t h e  e f f e c t  of the  p a r t i c u l a r  program change, 

t h u s  making comparisons w i t h  a l t e r n a t i v e  programs l e s s  than com- 

p l e t e .  

Whether o r  not t h e  program had an e f f e c t  w i l l  be open t o  

deba te .  The author  confesses  some ambivalent f e e l i n g s  on t he  

ma t t e r .  On the  p o s i t i v e  s i d e ,  t h e r e  were unmistakable i n d i c a t i o n s  

of improvement i n  t h e  a r ea  which received t h e  most i n t e n s i v e  

e f f o r t ,  and t h e  experimental  follow-up system worked beyond anyone's  



e x p e c t a t i o n s .  Y e t ,  t h e r e  a r e  p o i n t s  a t  which b i a s e s  o r  u n c o n t r o l l e d  

f a c t o r s  cou ld  have i n f l u e n c e d  the r e s u l t s ,  and t h e r e f o r e ,  c a u t i o n  

must be e x e r c i s e d .  A l so ,  t h e r e  a r e  c e r t a i n  s o c i a l  problems in -  

h e r e n t  i n  any p o l i c e  o p e r a t i o n  about  which t h e  r e p o r t  is q u i t e  

c a n d i d ,  The c a u t i o n  and candor  can be i n t e r p r e t e d  n e g a t i v e l y ,  and 

t h e  absence  of p e r f e c t i o n  can always be used a s  a  grounds f o r  

r e j e c t i n g  a  program. Hopefu l ly  though,  t h e  openness  w i l l  s t r e n g t h e n  

t h e  r e s u l t s ,  s i n c e  t h e  awareness  of  problems is t h e  f i r s t  r e q u i s i t e  

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

I n  summary, t h e n ,  t h e  a u t h o r  f e e l s  t h a t  t h i s  h a s  been a 

s u c c e s s f u l  e f f o r t .  Most o f  t h e  c r e d i t  f o r  t h e  s u c c e s s  l i e s  w i t h  

o t h e r s .  C a p t a i n  John Amthor and Sg t .  J ay  Kennedy of t h e  Michigan 

S t a t e  P o l i c e  S a f e t y  and T r a f f i c  D i v i s i o n  d e s e r v e  h igh  p r a i s e  f o r  

t h e  f i n e  j ob  t h e y  d i d  i n  - o r g a n i z i n g  and a d m i n i s t e r i n g  t h e  o p e r a t i c n  a1  

f e a t u r e s  of t h e  program. A d d i t i o n a l l y ,  they  were a s  r e c e p t i v e  and 

a s  co -ope ra t ive  c o n t r a c t  managers a s  any r e s e a r c h e r  could  want .  

T roope r s  P e t e r  LaCroix,  Robert  Brand t ,  Wil l iam S tenbeck ,  and Maxwell 

S t r u b l e  performed very  admirab ly  i n  what was o f t e n  a  d i f f i c u l t  

and unusua l  d a t a - c o l l e c t i o n  t a s k ,  I n  a l l ,  t h e  S t a t e  P o l i c e ' s  e f f o r t  

is  a s  good an example of p o l i c e  p a r t i c i p a t i o n  i n  a  r e s e a r c h  e f f o r t  

a s  I know o f .  Mr. Noel Bufe and h i s  a s s o c i a t e s  a t  t h e  O f f i c e  of  

Highway S a f e t y  P l ann ing  p l ayed  an i n s t r u m e n t a l  r o l e  i n  e s t a b l i s h i n g  

t h e  program and p r o v i d i n g  c o n t i n u i n g  s u p p o r t .  A t  HSRI, my two 

a s s o c i a t e s  Mr. David Damkot and Mr. J i m m i e  Wright c o n t r i b u t e d  sub- 

s t a n t i a l l y  t o  t h e  u n d e r s t a n d i n g  of t h e  problem.  F i n a l l y ,  t h r e e  

hard-working p e r s o n s ,  h l s .  V i r g i n i a  Trubey,  Ms. Leda R i c c i ,  and 

Ms. J o  Moore, s p e n t  many long  hour s  r educ ing  an o f t e n  t o t a l l y  

i n d e c i p h e r a b l e  manuscr ip t  i n t o  a  p o l i s h e d  t e x t .  Any e r r o r s  t h a t  

remain a r e  my own. 

Jay  S .  C r e s w e l l ,  J r ,  
January  4 ,  1974 



I .  SUMMARY 

A .  In t roduc t ion  

In t he  snmmer and f a l l  of 1972, Michigan i n s t i t u t e d  a  t r i a l ,  

s u b s t i t u t e  motor veh i c l e  inspec t ion  program. T h i s  t r i a l  r epresen ted  

an enhancement of the  s t a t e ' s  ongoing checklane a c t i v i t y .  The 

ongoing program cons i s t ed  of roadside  i n spec t ions  by p o l i c e  teams 

of veh i c l e s  s e l e c t e d  from t r a f f i c .  The enhanced t r i a l  a c t i v i t y  

included two major elements : 

1. The f r a c t i o n  of the  veh i c l e  popula t ion inspec ted  
was exper imental ly  var ied  ac ros s  s e l e c t e d  count ies  
of t he  s t a t e  i n  order  t o  determine the  most d e s i r a b l e  
a c t i v i t y  l e v e l .  

2 .  Follow-up procedures were i n s t i t u t e d  t o  i n su re  
t h a t  veh i c l e s  found d e f e c t i v e  upon inspec t ion  were 
r epa i r ed .  T h i s  was intended t o  c lo se  a major gap 
i n  previous  checklane e f f o r t s .  

The program was developed i n  response t o  t h e  mandate of t h e  Highway 

Safe ty  Act of 1966 t h a t  a l l  s t a t e s  develop e i t h e r  a  pe r iod i c  

inspec t ion  system covering a l l  veh i c l e s  o r  an accep tab le  s u b s t i t u t e  

program. T h i s  r epo r t  con ta ins  HSRI's eva lua t ion  of Michigan's 

s u b s t i t u t e  program. 

An o v e r a l l  assessment is t h a t  t h e  program worked. A l l  major 

ope ra t i ona l  o b j e c t i v e s  were met, and the  follow-up procedures 

r e s u l t e d  i n  a  high f r a c t i o n  (70% t o  80%) of f a i l e d  veh i c l e s  being 

r epa i r ed .  Independent performance measures i nd i ca t ed  a  b e t t e r i n g  

of t h e  veh i c l e  popula t ion a t  t he  more i n t e n s e  l e v e l s  of inspec t ion  

a c t i v i t y .  In most r e s p e c t s ,  t he  program was highly s u c c e s s f u l ,  

and, judged by even highly s t r i n g e n t  c r i t e r i a ,  t h e  program can 

be c a l l e d  a  q u a l i f i e d  success .  

The q u a l i f i c a t i o n s  t h a t  a r e  expressed throughout t h i s  r e p o r t ,  

however, a r e  those  t h a t  would probably apply t o  any empi r ica l  

s tudy of t h i s  type .  They a r e :  

1. In some i n s t a n c e s ,  t h e  p o s s i b i l i t y  t h a t  
ou t s ide  f a c t o r s  inf luenced the  outcome could 
not be e n t i r e l y  precluded.  



2 .  Cer ta in  performance measures d i d  not d i s p l a y  
a  high degree of cons is tency  w i t h  o t h e r  measure- 
ments. 

While these  p o i n t s  w i l l  be r a i s e d  repea tedly  i n  the i n t e r e s t s  of 

s c i e n t i f i c  conservat isni ,  they should not obscure the  o v e r a l l  p a t t e r n  

of the  p r o j e c t .  Namely, where the most i n s p e c t i o n  a c t i v i t y  occurred ,  

v e h i c l e s  were p rogress ive ly  improving over t ime.  This  must be 

considered a  remarkable r e s u l t  f o r  two reasons .  F i r s t ,  i t  i s  very 

r a r e  i n  highway s a f e t y  r e sea rch  f o r  a c a r e f u l l y  conducted i n v e s t i -  

g a t i o n  t o  show a  p o s i t i v e  e f f e c t .  Second, the  seven-month dura t ion  

of the  experiment provided people w i t h  a  very s h o r t  per iod  i n  which 

t o  a d j u s t  t h e i r  behavior .  Thus, whi le  the  assessment must be pro- 

p e r l y  q u a l i f i e d ,  i t  is s t i l l  one of success .  

Based on t h e  exper imenta l  r e s u l t s  and a  review of o t h e r  r e l a -  

vent f a c t o r s ,  i t  is recommended t h a t :  

1. The s t a t e  cont inue t h e  checklane program. 
An immediate goa l  should be t h e  inspec t ion  of 
15% of the  v e h i c l e s  i n  t h e  s t a t e  each yea r .  

2 .  Mandatory r e p a i r  procedures  should be es tab-  
l i s h e d .  This  should fo l low t h e  g e n e r a l  p a t t e r n  
of t h e  follow-up a c t i v i t y  used i n  t h e  experimental  
e f f o r t .  

3 .  The s t a t e  should have a cont inuing  program of 
performance monitoring t o  i n s u r e  cont inued high 
q u a l i t y  i n s p e c t i o n s .  

4 .  Since t h e  most e f f e c t i v e  inspec t ion  approach 
has not been conclus ive ly  determined,  and s i n c e  
i n s p e c t i o n  technology i s  r a p i d l y  changing, t h e  
s t a t e  should review from time t o  time t h e  m e r i t s  
of a l t e r n a t i v e  systems. 

In t h e  remaining p o r t i o n s  of t h i s  summary, t h e s e  p o i n t s  a r e  

covered i n  somewhat more d e t a i l ,  and a  f u l l  e x p o s i t i o n  of them 

is found i n  Chapters  I1 through VIII .  



B. Objec t ives ,  Scope and Method 

The i n v e s t i g a t i o n  had t h r e e  s p e c i f i c  o b j e c t i v e s :  

1. To determine t he  e f f e c t  of t h r ee  l e v e l s  of 
inspec t ion  a c t i v i t y  on t he  mechanical condi t ion  
of the  e n t i r e  veh i c l e  popula t ion.  

2 .  To a s s e s s  t he  impact of the  checklane on the  
motoring pub l i c .  

3 .  To discover  t he  e f f e c t s  of enhanced follow-up 
procedures on secur ing t h e  r e p a i r  of veh i c l e s  
f a i l i n g  inspec t  ion.  

Beyond these  t h r e e  s p e c i f i c  g o a l s ,  t he  Highway Safety  Research 

I n s t i t u t e  (HSRI), s t a f f  considered i t  t h e i r  mandate t o  t r y  t o  

determine the  most d e s i r a b l e  inspec t ion  approach f o r  t he  s t a t e ,  and 

t o  recommend a  course of ac t i on  t o  t h e  app rop r i a t e  s t a t e  o f f i c i a l s .  

The experimental  program which was conducted by t h e  Michigan 

S t a t e  Po l i ce  (MSP) cons i s ted  of t h r e e  major e lements :  

1. The i n t e n s i t y  of inspec t ion  a c t i v i t y  was 
sys t ema t i ca l l y  var ied  over t h r e e  experimental  
count ies .  The t h r ee  count ies  and t h e  f r a c t i o n  
of the veh i c l e  popula t ion inspected i n  each 
were:  Ingham (207;)) Genesee ( l o % ) ,  and Rent ( 5 % ) .  

2 .  In t he  t h r e e  experimental  count ies  a  four 
p a r t  admin i s t r a t i ve  follow-up procedure was 
i n s t i t u t e d  t o  ob ta in  t he  r e p a i r  of veh i c l e s  f a i l i n g  
inspect  ion .  

3 .  Outside the  t h r e e  exper imental  coun t i e s ,  
normal checklane opera t ions  were maintained.  

mhese t a s k s  were performed from May t o  November of 1972. 

The t h r e e  exper imental  count ies  were s e l e c t e d ,  s i nce  they 

represen ted  a  wide c ross -sec t ion  of the s t a t e ' s  veh i c l e  popula t ion ,  

and s i n c e  they were roughly comparable i n  demographic charac te r -  

i s t i c s .  The t h r e e  i n t e n s i t y  l e v e l s  were chosen t o  represen t  a 

range of pos s ib l e  a c t i v i t y  f o r  the  checklane. The f i v e  percent  

l e v e l  i n  Kent County served a s  a c o n t r o l ,  s i n c e  i t  represen ted  t he  

ongoing l e v e l  of a c t i v i t y  i n  t h a t  a r e a .  The t en  percent  l e v e l  i n  



Genesee County met t he  then cur ren t  goal  of t he  MSP f o r  a  s t a t e -  

wide inspec t ion  l e v e l .  The twenty percent  f i gu re  was chosen t o  

represen t  what could be achieved w i t h  a  s u b s t a n t i a l  inc rease  i n  

checklane a c t i v i t y .  Elsewhere i n  the s t a t e ,  normal opera t ions  

were maintained t o  insure  continued s a f e t y  b e n e f i t s  of t h e  l ane .  

The admin i s t r a t i ve  follow-up procedure was designed t o  c lose  

a  major gap i n  checklane procedure. P r i o r  t o  i t s  i n s t i t u t i o n ,  

inspec t ion  teams had mostly r e l i e d  upon t h e  voluntary co-operat ion 

of mo to r i s t s  t o  secure  r e p a i r  of d e f e c t s .  Based on a  previous  

p i l o t  s tudy and informal observat ion,  a  voluntary approach d id  

not seem t o  be highly e f f e c t i v e .  The follow-up procedure cons i s ted  

of four  a c t i v i t i e s :  

1. For veh ic les  w i t h  s e r i o u s ,  hazardous d e f e c t s ,  
d r i v e r s  received a  t r a f f i c  summons. Through 
arrangements w i t h  t he  D i s t r i c t  Cour ts ,  these  persons 
were required t o  have the  veh ic le  repa i red  and 
re inspec ted  p r i o r  t o  d i s p o s i t i o n  of the  case .  * 

2 .  For veh ic les  w i t h  l e s s  s e r i o u s  d e f e c t s ,  t he  
d r i v e r  of the veh ic le  was provided w i t h  a r e t u r n  
postcard .  He was i n s t r u c t e d  t o  r e p a i r  t he  veh ic le  
and t o  r e t u r n  t h e  card c e r t i f y i n g  the  r e p a i r .  

3 .  A l l  d e f ec t i ve  veh i c l e s  were marked w i t h  a  
" re inspect"  s t i c k e r  which n o t i f i e d  checklane teams 
of t he  need t o  recheck the  veh ic le  should they 
encounter i t  aga in .  

4 .  The r e g i s t r a t i o n  numbers of a l l  de fec t i ve  veh i c l e s  
were en te red  i n t o  the  Law Enforcement Information 
Network computer. T h i s  was done so  t h a t  t he  checklane,  
o r  o the r  enforcement o f f i c e r ,  could immediately 
determine the  inspec t ion  s t a t u s  of the  veh i c l e  and 
take  appropr ia te  enforcement a c t i o n  i f  de fec t s  had 
not been repa i red  wi th in  a  21-day grace per iod .  

H S R I  based i t s  eva lua t ion  on two major information sources ,  

ope ra t i ona l  da t a  and independent performance measures. Operat ional  

da ta  came from inspec t ion  r e p o r t s  and o the r  information generated ..................... 
* 

T h i s  p rov i s ion ,  of course ,  only app l ied  t o  those  who 
chose t o  plead g u i l t y ,  o r  who were found g u i l t y .  Those 
acqu i t t ed  were n a t u r a l l y  not required t o  meet t he se  pro- 
v i s i o n s ,  



i n  t h e  usua l  course of lane  ope ra t i ons .  The independent per for -  

mance measures were c o l l e c t e d  by a  s p e c i a l  MSP inspec t ion  team 

under t he  guidance of the  HSRI eva lua t ion  s t a f f .  The guidance 

included continuous on - s i t e  monitoring of da t a  c o l l e c t i o n  by an 

experienced HSRI f i e l d  i n v e s t i g a t o r .  The t h r e e  independent p e r t  o r -  

mance measures were : 

1. ,4 random sample inspec t  ion was performed cln 
some 6,000 veh ic l e s  i n  t he  t h r e e  experimental  
coun t i e s .  I n  each county, veh i c l e s  were sampled 
i n  equal  numbers a t  e i g h t  s i t e s  s c a t t e r e d  through- 
out t he  county. Sample . l oca t i ons  were chosen t o  
represen t  an even mix of high and low income and high 
and low populat ion dens i t y  a r e a s .  Each sample loca- 
t i o n  was v i s i t e d  a t  f i v e  approximately equally-spaced 
i n t e r v a l s  over the May-November per iod .  Vehicles 
inspected i n d  uded passenger c a r s ,  l i g h t  t r ucks ,  and 
motorcycles r e g i s t e r e d  i n  Michigan. Vehicles included 
i n  t he  sample were chosen s t r i c t l y  on t he  b a s i s  of 
t h e i r  a r r i v a l  a t  the  sample s i t e  a f t e r  a  predetermined 
number of veh i c l e s  passed t he  s i t e ,  e.g. every 5 th ,  
l o t h ,  o r  20th veh i c l e  depending on t r a f f i c  volume a t  
t he  s i t e .  

2 .  Some 5,500 d r i v e r s  whose v e h i c l e s  were included i n  
t he  sample i n spec t ion  were interviewed.  The i n t e r -  
views were conducted using a  mul t ip le-choice  quest ion-  
n a i r e ,  w h l c h  the  d r i v e r  completed whi le  await ing 
inspect io i l .  T h e  ques t i onna i r e  was based on one used 
i n  a  1968 p i l o t  s tudy ,  and was f u r t h e r  r e f ined  dur ing 
t he  i n i t i a l  d a t a - co l l ec t i on  per iod .  

3 .  Roadside observa t ions  were made during evening 
hours f o r  l i g h t i n g  d e f e c t s  on some 43,000 veh ic l e s .  
Observations were c o l l e c t e d  by s t a t i o n i n g  an observer 
a t  con t ro l l ed  i n t e r s e c t i o n s  f o r  a  predetermined per iod 
of t ime.  The observer  recorded t h e  condi t ion of a l l  
veh i c l e s  passing the  s i t e .  S i t e s  were s e l e c t e d  accord- 
ing t o  the  same income/density c r i t e r i a  used f o r  the  
sample inspec t  ion.  Addit i o n a l l y ,  observa t ions  were 
balanced o n  t he  b a s i s  of week night  and weekend obser- 
va t ion  pe r iods ,  and a s  f a r  a s  p o s s i b l e ,  s i t e s  were 
chosen t o  represen t  a r e a s  both near t o  and f a r  from 
sample inspec t ion  s i t e s .  

Each measurement w a s  des igned,  t e s t e d ,  and implemented according 

t o  s t r i c t  s t a t i s t i c a l  c r i t e r i a .  The goal  was t o  produce a  repre-  

s e n t a t i v e  sample of the condi t ion  of the  veh i c l e s  i n  t h e  exper i -  

mental count ies  and t o  measure changes over time accu ra t e ly .  The 

p r i n c i p a l  purpose of t he  measures was t o  determine the  program's 

e f f e c t  on mechanical f a i l u r e s  i n  t he  veh i c l e  popula t ion ,  and t o  

a s s e s s  t h e  impact on t he  s t a t e ' s  d r i v e r s .  



C .  Background 

In 1966, the  S t a t e  Legis la tu re  amended the  Michigan Motor 

Vehicle Code t o  permit the MSP and l o c a l  po l i ce  departments under 

the  MSP's supervis ion t o  conduct on-the-road inspec t ions .  These 

checks covered both veh ic les  f o r  mechanical de fec t s  and d r i v e r s  

f o r  compliance w i t h  l i c ens ing  and r e g i s t r a t i o n  laws. The l eg i s -  

l a t i o n  came i n  response t o  two concerns. O f  g r e a t e s t  importance 

was a  d e s i r e  t o  reduce the  t o l l  of highway crashes  which apparent ly  

r e su l t ed  from de fec t i ve  veh i c l e s .  Providing immediate impetus was 

the  passage of the  National Highway T r a f f i c  Safety Act which, 

among o ther  elements,  mandated the  establishment e i t h e r  of a 

pe r iod ic  motor veh ic le  inspect ion program o r  of an adequate s u b -  

s t i t u t e  program, 

Michigan, along w i t h  severa l  o ther  of the  n a t i o n ' s  more 

populous s t a t e s ,  notably Ca l i fo rn i a  and Ohio, chose the checklane 

a s  a  s u b s t i t u t e  program. T h i s  choice was made w i t h  the  be l ie f  

t h a t  most motor i s t s  a r e  responsible  i n  maintaining t h e i r  veh ic les  

i n  s a f e  condi t ion.  Therefore ,  fo rc ing  everyone t o  undergo in- 

spec t ion  would be a  waste of c i t i z e n  time and money. 

The program s t a r t e d  q u i t e  modestly. I n  the  o r i g i n a l  year of 

1967, the program involved part- t ime teams i n  each of the MSP's 

nine d i s t r i c t s  and four c i t y  po l i ce  department teams. That year ,  

about 3% of the  s t a t e ' s  veh ic les  were checked. Since then,  t h e  

program has s t e a d i l y  grown i n  s i z e  and coverage. In 1972, twelve 

fu l l - t ime  MSP teams were operat ing along w i t h  t h i r t y - t h r e e  teams 

of o ther  law enforcement agencies .  S l i g h t l y  more than 8% of t he  

s t a t e f t s  veh ic les  were checked, including 100% of the school buses. 

In 1968, HSRI, w i t h  the MSP's cooperat ion,  informally evaluated 

the  progress of t he  checklane. The study was conducted a s  a  p i l o t  

e f f o r t  t o  gain expe r i ence , i n  f i e l d  eva lua t ions .  Consequently, no 

formal repor t  was published.  S t i l l ,  the  e f f o r t  y ie lded some i n -  

s i g h t s :  the  establishment of the  checklane brought a  marked surge 

i n  automobile r e p a i r s ;  the  absence of follow-up procedures g r e a t l y  

reduced the  l a n e ' s  impact. More important ly ,  though, the  experience 

led  t o  a  sound and smoothly executed research plan f o r  t he  p resen t  

s t udy .  



While t h e  program was growing ,  the S t a t e r s  O f f i c e  of Highway 

S a f e t y  P l a n n i n g  (OHSP) was s e e k i n g  a p p r o v a l  of  Mich igan ' s  program 

from t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t  i o n .  A f t e r  

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

a s  a  t r i a l  s u b s t i t u t e  i n s p e c t i o n  program i n  mid-March of  1972,  

w i t h  imp lemen ta t i on  f o l l o w i n g  v e r y  r a p i d l y .  The approved p l a n  was 

j o i n t l y  deve loped  by t h e  MSP, OHSP, and HSRI. I n  c o n d u c t i n g  t h e  

program,  t h e  MSP had o v e r a l l  management r e s p o n s i b i l i t y  and per- 

formed many i n s p e c t i o n s .  The Lans ing  C i t y  P o l i c e  Department made 

a d d i t i o n a l  i n s p e c t i o n s  t o  meet t h e  20% g o a l  i n  Ingham County.  HSRI 

was r e s p o n s i b l e  f o r  c o n d u c t i n g  t h e  e v a l u a t i o n  e f f o r t ,  and t h e  OHSP 

m a i n t a i n e d  g e n e r a l  o v e r s i g h t  of  t h e  program a s  t h e  s t a t e ' s  p r i n -  

c i p a l  highway s a f e t y  agency .  



D ,  Findings 

Outcomes of the program can be c l a s s i f i e d  under two general  

headings: opera t iona l  r e s u l t s  and performance measures, Each of 

the  general  groups can be broken down fu r the r  i n to  t h r ee  s p e c i f i c  

a r e a s .  A l l  t h ree  opera t iona l  a r ea s  d id  q u i t e  we l l ,  The t h r ee  

performance measures presented a  c loudie r  p i c t u r e ,  One measure- 

ment indicated a very modest improvement i n  vehic le  condi t ion ,  t he  

second gave a  c l e a r  indicat ion of improvement but i n  a  somewhat 

unexpected fash ion ,  and the  t h i r d  supported an underlying premise 

of the checklane approach, t h a t  a  small minor i ty  of d r i v e r s  account 

f o r  a  d i spropor t iona te  share  of the  s e r ious ly  defec t ive  veh i c l e s ,  

The t h r ee  a reas  f o r  opera t iona l  r e s u l t s  can be c l a s s i f i e d  a s  

general  opera t ions ,  follow-up procedures, and eva lua t ion  oper- 

a t i o n s .  Spec i f ic  conclusions f o r  these th ree  a r ea s  a r e :  

1. General operat ions  were conducted very suc- 
c e s s f u l l y , .  I n t ens i t y  t a r g e t s  were met i n  each of 
the  th ree  count ies .  Where necessary, a c t i v i t y  
l e v e l s  were rapidly  increased t o  meet program goa ls .  
The teams appeared q u i t e  adept a t  f ind ing  a r ea s  
w i t h  heavy concentra t ions  of defec t ive  veh ic les .  
While some va r i a t i on  among teams occurred,  inspec- 
t i o n s  met s t a t e  s tandards .  Passing r a t e s  i n  a l l  
t h r ee  count ies  were somewhat higher than i n  the 
s t a t e  a s  a  whole. The two lower i n t e n s i t y  count ies ,  
Kent and Genesee, had nearly i d e n t i c a l  passing r a t e s  
(46.6%).  Ingham had a  markedly higher passing r a t e  
( 5 8 . 3 % ) .  T h i s  r e s u l t  poss ibly  suggests  some diminish- 
ing r e tu rns  t o  inspect ion a c t i v i t y .  (Chapters I 1  and 
V I I ) ,  

2 .  Follow-up procedures were the most success fu l  .. 
aspect  of the  e n t i r e  program. Over 15 ,000  post- 
cards  were re turned,  and severa l  thousand rein-  
spect ions  were conducted. Approximately 75% of 
the defec t ive  veh ic les  pa r t i c ipa t ed  i n  one of the  
two follow-up methods. Q u a l i t a t i v e l y ,  p a r t i c i p a t i n g  
agencies reported frequent publ ic  inqu i res  about 
compliance ind ica t ing  a  high degree of concern. The 
only negative aspect  was the  l e s s  than des i red back- 
up from regula r  p a t r o l  f o r ce s .  (Chapters I 1  and V I ) .  

3 .  Evaluation procedures were executed q u i t e  smoothly. 
Sample loca t ions  and procedures were rapidly  es ta -  
l i shed .  The hlSP sample team performed i n  a  highly 



commendable f a sh ion .  The samples matched demographic 
c h a r a c t e r i s t i c s  of the  s t a t e  veh i c l e /d r ive r  popula t ion,  
One major problem was encountered i n  r e i n s p e c t i n g  
v e h i c l e s  which r e c e n t l y  passed i n spec t ion ,  and a  f i e l d  
modi f ica t ion  of procedure t o  avoid t h i s  c o n f l i c t  by not 
i n spec t ing  t he se  veh i c l e s  may have hidden a  l a r g e  improve- 
ment i n  t he  popula t ion,  F i n a l l y ,  s i n c e  t h e  des ign s t r e s s e d  
t he  measurement of t h e  e n t i r e  veh i c l e  popula t ion,  c e r t a i n  
key,  o r  t a r g e t  subgroups may have i n  r e t r o s p e c t ,  been 
undermeasured. (Chapter 11) . b 

The performance measures can a l s o  be c l a s s i f i e d  i n t o  t h r e e  

a r e a s :  sample i n spec t ion  r e s u l t s ,  roadside  observat ion d a t a ,  and 

d r i v e r  in te rv iew informat ion.  S p e c i f i c  conclus ions  f o r  these  

t h r e e  a r e a s  a r e :  

1. Sample inspec t ion  r e s u l t s  showed no d i f f e r e n c e  
i n  o v e r a l l  pass ing r a t e s ,  e i t h e r  among count ies  o r  
over t ime.  However, a t  t h e  h ighes t  i n spec t ion  l e v e l  
(20%),  t he  average number of major mechanical d e f e c t s  
and the  average number of v i s ion  d e f e c t s  per  c a r  d id  
drop s i g n i f i c a n t l y  over t ime.  These changes,moreover 
appeared most s t rongly  i n  a r e a s  w i t h  heavier  checklane 
a c t i v i t y .  Unfor tunate ly ,  sample i n spec t ion  r e s u l t s  
d id  not exac t ly  p a r a l l e l  the  roadside  observat ion 
d a t a .  Never theless ,  t he  measured improvements i n  
Ingham County can be considered good evidence f o r  an 
e f f e c t  a t  the  20% l e v e l .  T h i s  i s  t r u e ,  s i nce  excluding 
r ecen t ly  passed veh i c l e s  from the  sample could have 
masked a  5% t o  10% improvement i n  the  veh ic le  popula t ion ,  
Estimated t rend  l i n e s  from the  t h r e e  count ies  a r e  
shown i n  Figures 1.1 and 1 . 2  (Chapter 111) 

2 .  Roadside observat ion da t a  i nd i ca t ed  a  d e f i n i t e  
improvement i n  condi t ion .  In Ingham County, which 
had the  most i n t ense  i n spec t ion  a c t i v i t y ,  l i g h t i n g  
d e f e c t s  dropped an average of 5%.  Cer t a in  a r e a s  of 
Genesee County a l s o  improved. However, a r e a s  w i t h  
s t r o n g e s t  improvements were higher  income neighbor- 
hoods which received r e l a t i v e l y  l e s s  inspec t ion  e f f o r t .  
The da t a  a l s o  suggested a  s l i g h t  p o s s i b i l i t y  of 
independent seasona l  changes a f f e c t i n g  l i g h t  outage.  
The observed changes occurred mostly i n  l i c e n s e  p l a t e  
and t a i l l i g h t  outages .  Resu l t s ,  though, point  t o  a  
5% reduc t ion  i n  l i g h t i n g  problems i n  Ingham County. 
Estimated t rend  l i n e s  f o r  t h e  t h r e e  count ies  a r e  shown 
i n  Figure 1 . 3 .  
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TABLE I ,  1 

Changes  i n  A t t i t u d e  o v e r  T i m e  

ALL COUNTRIES 

Number 
C y c l e  Responding Avg. Response  %Unhappy* % N e u t r a l *  % H ~ F P Y  * 

1 422 

2  1188 

3  1189 

4 1175  

5 1107 

O v e r a l l  5081 

* C a t e g o r i e s  conder.sc:d f rom o r i g i n a l .  

INDIVIDUAL C O U ? i T J I E S  

C y c l e  i - 2  C y c l e  4-5 

County  N Avg. Response  %Unhappy N Avg. Response  %L nhappy 

Genesee  80 5 3 .14  2 4 . 7  781 3 .  Ol* 30 .4*  

Ingham 8  11 2.99 3 0 . 2  798 2.90 36 .8*  

Kent  1183  3 . 0 1  2 9 . 8  703 2 .90* 37.8* 

A l l  2799 3 . 0 4  28 .5  2 2 8 2  2 , 9 3 *  34 .9*  

* D i f f e r s  s i g n i f i c a n t l y  from c y c l e  1 t o  3  val-ae a t  952 c o n f i d e n c e  l e v e l  

or h i g h e r .  

Responses  were g i v e n  on a  f i v e - p o i n t  s c a l e  hang ing  from 
one f o r  v e r y  d i s p l e a s e d  a t  b e i n g  s t o p p e d  t o  f i v e  f o r  
v e r y  p l e a s e d .  



3 .  Driver in terview information pointed t o  
younger, poorer ,  l e s s  well-informed, and poss ibly  
more a l i ena t ed  opera tors  of o lde r  veh ic les  being 
very overrepresented among those f a i l i n g  inspec t ion .  
General pub l ic  awareness of the program was high 
(80% apparently had heard of i t ) ,  b u t  s p e c i f i c  know- 
ledge of the  program d e t a i l s  was much lower (30% t o  
40y1). The most f requent  response on a t t i t u d e  was a  
n e u t r a l  "not inconvenienced." A s l i g h t  d e t e r i o r a t i o n  
i n  a t t i t u d e  over time was noted.  Yet, t h i s  seemed 
unassociated w i t h  the  l e v e l  of a c t i v i t y  and was small  
r e l a t i v e  t o  o ther  determinants of a t t i t u d e  l i k e  t r i p  
purpose, condi t ion of veh i c l e ,  d r i v e r  age ,  and d r i v e r  
sex .  The data  on a t t i t u d e  by time a r e  shown i n  Table 
1.1 (Chapter V ) .  



I n t e r p r e t a t i o n  

S imi la r  t o  many highway s a f e t y  p r o j e c t s ,  r e s u l t s  of t he  

p resen t  e f f o r t  came out l i k e  a  bache lo r ' s  wash--sl ightly g ray .  

A t  f a ce  va lue ,  t he  performance measures i n d i c a t e  t h a t  the  pro- 

gram p o s i t i v e l y  in f luenced  veh ic l e  condi t ion  a t  the  20% i n spec t ion  

l e v e l .  Yet ,  c e r t a i n  ambigui t ies  a r e  p resen t  i n  t h e  d a t a .  Such 

ambigui t i es  a r e  probably i n e v i t a b l e  i n  any empi r i ca l  s tudy of 

t h i s  s o r t ,  and t h e i r  presence should not be i n t e r p r e t e d  a s  

neces sa r i l y  v i t i a t i n g  t he  r e s u l t s .  Nonetheless,  o b j e c t i v i t y  

r e q u i r e s  t h e i r  examination t o  preclude t he  p o s s i b i l i t y  t h a t  t he  

observed e f f e c t s  were produced by f a c t o r s  o the r  than t he  inspec t ion  

program. 

Both sample i n spec t ions  and roadside  observa t ions  point  t o  

an improvement i n  Ingham County. Unfor tunate ly ,  t he  two measures 

d i sagree  on which components changed and on which a r e a s  improved. 

For sample i n spec t ions ,  average number of major mechanical 

f a i l u r e s  per veh i c l e  dec l ined  over t ime,  but t he  o v e r a l l  pass ing 

r a t e  remained unchanged. Qui te  expectedly ,  major mechanical 

i tems changed most i n  lower income a r e a s  where r e g u l a r  inspec t ion  * 
fo rce s  concentra ted t h e i r  e f f o r t s .  T h i s  does represen t  a  very 

p o s i t i v e  change, given t h e  sample 's  b i a s  aga ins t  f ind ing  improve- 

ment. The roadside  obse rva t ions ,  on t h e  con t r a ry ,  found l i g h t s  

g e t t i n g  b e t t e r  i n  high income a r e a s  of both Ingham and Genesee 

Counties.  Yet ,  l i g h t s  remained the  same i n  low income a r e a s .  

Standard s t a t i s t i c a l  t e s t s  on both s e t s  of d a t a  determined t h a t  

such changes were un l ike ly  t o  happen by chance. These i ncons i s t en -  

c i e s  r a i s e  t h e  p o s s i b i l i t y  e i t h e r  t h a t  chance e f f e c t s ,  d e s p i t e  the  

t e s t s ,  o r  t h a t  non-obvious phenomena produced t h e  d i f f e r e n c e s .  

Three pos s ib l e  a l t e r n a t i v e  exp lana t ions  can be o f f e r e d :  

seasona l  changes i n  maintenance p r a c t i c e ,  i n t roduc t ion  of new 

veh ic l e s  i n t o  t he  popula t ion ,  and s a t u r a t i o n  of neighborhoods 

* 
A major s t r a t i f i c a t i o n  c r i t e r i a  i n  t h e  sample des ign 

was naighborhood income, 



by the  sample inspect ion team. Each of these  w i l l  be considered 

i n  t u r n ,  and each w i l l  be dismissed i n  favor of a  hypothesis  of 

d i f f e r e n t i a l  r eac t i ons  among neighborhoods t o  increased inspect ion 

a c t i v i t y .  

The data  were co l l ec t ed  from May through November; t h i s  could 

have introduced a  seasonal  e f f e c t  i n  the  roadside observat ion 

r e s u l t s .  A s  darkness came e a r l i e r  i n  the  f a l l ,  people used t h e i r  

l i g h t s  more f requent ly .  Consequently, motor is ts  would have a  

g r e a t e r  opportunity t o  de tec t  and t o  r epa i r  l i g h t  f a i l u r e s  inde- 

pendently of checklane a c t i v i t y .  However, th ree  cons idera t ions  

argue aga ins t  the  seasonal  hypothesis ,  F i r s t ,  s i g n i f i c a n t  declines 

i n  de fec t s  came only i n  higher income a rea s  of Ingham and Genesee 

Counties,  A s  pervasive a phenomena a s  the  coming of f a l l  more 

l i k e l y  would have a  f a r  more uniform e f f e c t .  Secondly, an ana lys i s  

of l i g h t  outage by time of day did  not reveal  any tendency f o r  

veh ic les  observed i n  the  e a r l y  evening hours t o  be i n  b e t t e r  con- 

d i t i o n .  If increased l i g h t  usage led  t o  more r epa i r  a c t i v i t y ,  

veh ic les  seen i n  the  ea r ly  evening would be expected t o  change 

the  most, and they did  no t .  F ina l l y ,  changes occurred most pre- 

dominantly i n  the t a i l l i g h t  and l i c ense  p l a t e  ca tegor ies ,  while 

headl ights  remained constant .  Since headlight  f a i l u r e s  a r e  most 

suscep t ib le  t o  r epa i r  through casual  observat ion,  f a i l u r e  of t h i s  * 
component t o  change suggests  an absence of seasonal  e f f e c t .  
..................... 

* 
Certa in  t echnica l  s t a t i s t i c a l  problems, which a r e  d is-  

cussed i n  Chapter IV, a f f e c t  each one of the  t h r ee  con- 
s i d e r a t i o n s .  For example, the  absence of s t a t i s t i c a l l y  
s i g n i f i c a n t  t r ends ,  except i n  the  higher income a rea s  of 
Genesee and Ingham Counties,  does not necessar i ly  imply 
t h a t  a  time trend was not p r e sen t .  Such an impl icat ion 
i s  va l id  only i f  the  o ther  a r ea s  a r e  proper experimental 
con t ro l s ,  and unfor tunate ly ,  the  s t a t i s t i c a l  evidence on 
t h i s  point  is  not e n t i r e l y  unambiguous. S imi la r ly ,  the  
low f r a c t i o n  t o  headlight  f a i l u r e s ,  about 1% would r equ i r e  
r a t h e r  l a rge  s h i f t s  t o  y i e l d  a  s t a t i s t i c a l l y  s i g n i f i c a n t  
change. T h u s ,  a  seasonal  e f f e c t  could have been present  
i n  head l igh ts ,  b u t  the  data  might not have shown i t .  
Techn ica l i t i e s  a s i d e ,  the  cumulative e f f e c t  of the  t h r e e  
cons idera t ions  po in t s  more p laus ib ly  t o  an absence of 
seasonal  e f f e c t s .  



Introduction of new model vehicles  in to  the population could a l s o  

have a f fec ted  the outcome, p a r t i c u l a r l y  i n  the sample inspect ion,  

Since brand new ca r s  were on the road a  r e l a t i v e l y  short  period of 

time, and s ince  these vehic les  were unl ikely t o  be inspected by 

operat ional  teams, they would be more l i k e l y  t o  be included i n  the  

sample inspect ion,  when the  sample team began excluding vehicles  w i t h  

current  passing s t i c k e r s .  Since new ca r s  a r e  r e l a t i v e l y  f r e e  of 

de fec t s ,  t h e i r  appearance could have caused an upward trend i n  the 

sample inspection passing r a t e s ,  However, t h i s  is not l i k e l y  t o  have 

been the case ,  F i r s t ,  the s i g n i f i c a n t  t rends i n  the sample inspection 

r e s u l t s  appeared i n  low income a reas ,  New vehicles  a r e  l e s s  l i k e l y  

t o  predominate i n  such neighborhoods, Second, new vehicles  cons t i tu ted  

approximately 5% of the sample, whereas the opposite b ias  of excluding 

vehicles  w i t h  current  passing s t i c k e r s  a f fec ted  over 20% of the 

l a s t  Ingham County sample, Since the  bias  against  f inding an improve- 

ment f a r  outweighs the  s l i g h t  overrepresentation of newer vehic les ,  

any improvement discovered must s t i l l  be considered t o  be qu i t e  

important . 
The f i n a l  source of d i s t o r t i o n  could have been the sa tu ra t ion  

of neighborhoods by the sample inspection team. If  an area were 

very small ,  f i v e  v i s i t s  by t h e  sample team could have forced repa i r  

of v i r t u a l l y  a l l  the vehicles  i n  t ha t  a rea .  If a  roadside obser- 

vation were conducted i n  the same a reas ,  the roadside observation 

would r e f l e c t  the change i n  the  p a r t i c u l a r  area from 100% inspect ion,  

ra ther  than a general  s h i f t  due t o  checklane a c t i v i t y .  However, 

the experiment control led f o r  the p o s s i b i l i t y  i n  two ways. F i r s t ,  

almost a l l  loca t ions  for  b o t h  measurements were on r e l a t i v e l y  h i g h -  

volume, co l l ec to r  s t r e e t s .  T h u s ,  the t r a f f i c  passing by a  s i t e  

ra re ly  came from an i so la ted  area .  Second, roadside observation 

s i t e s  were placed both near-to and far-from sample inspection 

loca t ions ,  and a  proximity f ac to r  was e x p l i c i t l y  incorporated i n t o  

the roadside observation analys is .  In Kent and Ingham Counties, 

proximity and hence, by inference,  sa tu ra t ion  d i d  not a f f e c t  the 

outcomes, I n  f a c t ,  "close" loca t ions  i n  Ingham County performed 



s l i g h t l y  worse than d i d  " fa r"  l o c a t i o n s .  Unfortunately,  d e s p i t e  

the  care  exe rc i s ed ,  one high income loca t ion  i n  Genesee County 

su f f e r ed  s a t u r a t i o n  and, thereby,  d i s t o r t s  tlie r e s u l t  f o r  t h a t  

county. When t h a t  loca t ion  was removed from the  a n a l y s i s ,  Genesee 

County roadside observat ions  no longer d isplayed a  s i g n i f i c a n t  

downtrend i n  f a i l u r e  r a t e s .  Thus, only a t  t h e  20% l e v e l ,  i n  

Ingham County, can i t  be d e f i n i t e l y  s t a t e d  t h a t  an improvement 

occurred.  

Several  a l t e r n a t i v e  hypotheses which might exp la in  t he  da ta  

have been considered,  and i n  gene ra l ,  they do not seem persuasive .  

T h i s  br ings  one back t o  the  f a c t  t h a t  t h e  only th ing  known t o  

be sys temat ica l ly  d i f f e r e n t  about these  count ies  was t he  program's 

opera t ion .  When s t a t i s t i c a l l y  s i g n i f i c a n t  change occurred,  i t  was 

a s soc i a t ed  w i t h  higher l e v e l s  of checklane e f f o r t ,  and even when 

r e s u l t s  were not s t a t i s t i c a l l y  s i g n i f i c a n t ,  t h e  rank order ing of 

e f f e c t s  c o n s i s t e n t l y  followed the  p a t t e r n  of t he  smal les t  es t imated 

changes i n  Kent County and the l a r g e s t  i n  Ingham County. 

Nonetheless, t he  evidence would be more persuasive  i f  the  

c11;lnges among a r ea s  i n  Ingham County had been c o n s i s t e n t ,  b u t  they 

were no t .  Some explanat ion needs t o  be o f f e r e d .  The two a r ea  

t y p e ' s  d i f f e r i n g  r eac t i ons  y i e l d  t he  most p l a u s i b l e  exp lana t ion .  

Both sample inspec t ions  and roadside  observat ions  show marked 

d i f f e r ences  i n  veh ic le  condi t ion between high and low income a r e a s .  

Addi t iona l ly ,  on the  d r i v e r  in te rv iews ,  personal  income, age, 

knowledge, and o the r  d r i v e r  c h a r a c t e r i s t i c s  s t rongly  a f f e c t e d  

inspec t ion  outcome. Such d i f f e r ences  among populat ion groups f a r  

exceeded d i f f e r e n c e s  among the  count ies  o r  over t ime.  A t  much 

r i s k  of overs impl i fying and pa in t i ng  a  "good vs .  bad guys" p i c t u r e ,  

d i f f e r ences  i n  s e n s i t i v i t y  t o  inspec t ion  among populat ion groups 

can be pos tu l a t ed ,  and neighborhood income can be used a s  a crude * 
proxy f o r  such d i f f e r ences .  On t h e  average,  people i n  h igher  

income a rea s  might r eac t  more quickly  t o  t he  checklane. Since 

veh i c l e s  i n  these  a r e a s  were i n  b e t t e r  condi t ion  i n i t i a l l y ,  
.................... 

* 
Footnote on next page 



repai r ing  common, minor defec ts  l i k e  l i g h t s  would not impose a 

ser ious  burden. The roadside observation would readi ly de tec t  

such changes. Yet, the sample inspection might not show t h i s  ** 
ef f e c t  . 

Conversely, people i n  low income arcas  o n  the average might 

react  more slowly. Since the finances are  l imi ted ,  e f f o r t s  under- 

standably might be concentrated on the more ser ious  problems, when 

they were present ,  and more minor defec ts ,  l i k e  l i g h t s ,  might be 

r e l a t i v e l y  neglected. Application of mandatory repa i r  require- 

ments f o r  major defec ts  would amplify t h i s  tendency. A broadly 

based measure of a l l  major defec ts  might detect  such changes, 

while simple pass / f a i l  measures f o r  the e n t i r e  vehicle or  checks 

of s p e c i f i c  component groups, l i k e  l i g h t s ,  might not.  In s h o r t ,  

people i n  both areas  reacted t o  the program b u t  i n  d i f f e ren t  ways, 

depending on the problems they faced. 

Summing up the i n t e r p r e t a t i o n ,  people i n  lower income areas  

probably reacted more slowly t o  the l a n e ' s  impact than d i d  those 

l iv ing  i n  higher income a reas .  T h i s  d i f f e r e n t i a l  reac t ion ,  com- 

bined w i t h  the p e c u l i a r i t i e s  of the two measurement approaches, 

provides the most p laus ib le  explanation f o r  the apparent incon- 

s i s t e n c i e s  i n  the r e s u l t s .  While such ambiguities do qual i fy  the 

conclusions, they do not obscure the basic  implication of the da ta .  

Where the most in tense  checklane e f f o r t  was made, there  was an 

observable improvement i n  the condition of vehicles .  

* 
The authors do not f e e l  tha t  low income neighborhood 

res idents  a re  l e s s  responsible motoris ts .  Many i n  these 
areas  a re  q u i t e  dedicated t o  safe  maintenance p rac t i ce .  
The problems a re  older  vehicles  and the cost  of maintaining 
them. Since the s i t u a t i o n ,  on the average, occurs more 
frequently i n  lower income a reas ,  the s t a t i s t i c a l  associa t ion  
provides a  convenient descr ip t ion .  T h i s  is analogous t o  
youth 's  s t a t i s t i c a l  overinvolvement i n  accidents .  The t r u e  
d i f f i c u l t y  might be impetuousness, regardless  of age. Lacking 
d i r e c t  measures of t h i s ,  age of ten i s  used as  an a n a l y t i c a l  
device, even though many young persons a re  exemplary, prudent 
d r ive r s .  I n  a  s imi lar  fashion, neighborhood income is used 
as  a  proxy f o r  responsiveness t o  inspect ion.  

** 
Recall again the general  b ia s  of the sample inspect ion 

against  detect ing change. Additionally,  s ince  vehicles  i n  
higher income a reas  were b e t t e r  t o  begin w i t h ,  smaller  samples 
from inspection would be l e s s  l i k e l y  t o  de tec t  changes. 



F. A l t e rna t ive s  

P r i o r  t o  making recommendations, HSRI reviewed a l t e r n a t i v e  

approaches t o  maintaining veh ic les  i n  s a f e  mechanical condi t ion .  

The review i s  covered i n  Chapter VII and i s  sketched here .  The 

review examined the  p resen t ly  a v a i l a b l e  evidence on the  mechanical 

condi t ion/accident  problem and considered the  mer i t s  of four  

a l t e r n a t i v e  programs: (1) the  enhanced checklane procedure con- 

s ide red  i n  t h i s  s tudy ,  ( 2 )  a  l imi ted  form of conventional inspec t ion ,  

(3 )  a  f u l l  conventional inspec t ion  system, and ( 4 )  a  d i agnos t i c  

inspec t ion  approach. Of the  four  a l t e r n a t i v e s ,  the  checkland pro- 

gram and d iagnos t ic  approaches appeared more a t t r a c t i v e ,  and con- 
* vent ional  approaches, e i t h e r  l im i t ed  o r  f u l l ,  r a t ed  l e s s  h ighly .  

O n l y  l im i t ed  evidence is  a v a i l a b l e  on the  problem. Most i n -  

v e s t i g a t i o n s  have tackled only one hal f  of the  problem. The f i r s t  

h a l f ,  determining what f a c t o r s  in f luence  the  mechanical condi t ion 

of the  veh i c l e ,  is  i n  somewhat b e t t e r  shape. Vehicle age and 

mileage c l e a r l y  have e s t rong impact,  and owner maintenance p r a c t i c e ,  

inherent  component q u a l i t y ,  and operat ing environment have a l s o  

been found t o  be important determinants of veh ic le  condi t ion ,  

Inspection procedures have a l s o  been found t o  improve veh ic le  

condi t ion.  The degree of improvement v a r i e s  g r e a t l y  from component 

t o  component. Items which in f requent ly  f a i l ,  and which a r e  quickly  

repa i red  independently of inspec t ion ,  a r e  only s l i g h t l y  a f f e c t e d  

by inspect ion systems. Comparisons of veh ic les  i n  s t a t e s  w i t h  

and without conventional inspec t ions  have ind ica ted  t h a t  c a r s  i n  

conventional s t a t e s  a r e  i n  somewhat b e t t e r  condi t ion ,  The d i f f e r -  

ences,however, a r e  most marked i n  r e l a t i v e l y  l e s s  s a f e ty  c r i t i c a l  

* 
Neither review of a l t e r n a t i v e  programs nor formulation 

of recommendations was included i n  HSRI1s s p e c i f i c  respon- 
s i b i l i t i e s .  However, HSRI f e l t  ob l iga ted  t o  provide such 
an ana lys i s  i n  order  t o  enhance the  value of t he  r epo r t  
t o  the  sponsors.  Since ranking a l t e r n a t i v e s  and making 
recommendations concerns mat te r s  of opinion a s  we l l  a s  f a c t ,  
i t  should again be s t r e s s e d  t h a t  the  views expressed a r e  
those of H S R I  and t he  au thor ,  and not necessar i ly  those  of 
the sponsors.  



a r e a s ,  l i k e  headl ight  aim and l i c e n s e  p l a t e  l i g h t s .  O n l y  s l i g h t ,  

i f  any d i f f e r ences  were found f o r  more s a f e t y  c r i t i c a l  components 

such a s  brakes.  Given such evidence,  i t  is n a t u r a l  t o  a sk ,  "How 

does Michigan compare?". Q u a l i t a t i v e l y ,  one is tempted t o  say 

"not badly." However, the  present  study d i f f e r e d  s u f f i c i e n t l y  i n  

scope,  method, inspec t ion  techniques ,  and sampling procedures,  so  

t h a t  comparison of the present  r e s u l t s  w i t h  those  from o ther  s t u d i e s  

would not be v a l i d .  

Finding a r e l a t i o n s h i p  between f a u l t y  condi t ion and crashes  

has been the  more d i f f i c u l t  hal f  of the  problem. S t a t i s t i c a l  

analyses  have produced r e s u l t s  which o f t en  seem more dependent on 

t he  da t a  source used and the  technique app l ied  than on t h e  ex i s t ence  

of a  s t rong  causa l  e f f e c t .  Accident i n v e s t i g a t i o n s  t o  f i nd  t he  

r o l e  of de fec t s  i n  s p e c i f i c  crashes  have a l s o  had problems. The 

d i f f i c u l t i e s  included e s t a b l i s h i n g  t he  condi t ion of t h e  veh ic le  

p r i o r  t o  t he  c r a sh ,  when many c r i t i c a l  components may have been 

damaged i n  the  c r a sh ,  and ass ign ing  the  r e l a t i v e  importance of a  

p a r t i c u l a r  f a c t o r ,  when many may have con t r ibu ted  t o  t he  acc iden t .  

The most c a r e f u l l y  conducted study of t h i s  s o r t  ind ica ted  t h a t  

about 6% of the  crashes  were caused mainly by d e f e c t s ,  and another 

8% were assoc ia ted  w i t h  d e f e c t s .  A companion at tempt t o  measure 

the  r e l a t i v e  incidence of d e f e c t s  i n  t he  o v e r a l l  popula t ion,  a s  

compared w i t h  t he  crash-involved d e f e c t s ,  showed only a  q u i t e  

modest a s soc i a t i on .  Hence, a t  present  i t  would seem d i f f i c u l t ,  

i f  not impossible,  t o  say w i t h  any degree of c e r t a i n t y  t h a t  a  

reduct ion of x percent  i n  the  incidence of a  s p e c i f i c  component * 
f a i l u r e  would y i e l d  a  reduct ion of y percent  i n  crashes .  

* 
If one takes  the  most generous es t imate  of crash involvement 

r e l a t e d  t o  de fec t i ve  veh i c l e s ,  14%) and t h e  most generous 
es t imate  of t he  improvement i n  o v e r a l l  veh ic le  condi t ion 
a t t r i b u t a b l e  t o  a  r igorous  inspec t ion  program, 33% one could 
conclude t h a t  s l i g h t l y  over 4% of the  c rashes  could be pre- 
vented by conventional  inspec t ion  programs. In t he  a u t h o r ' s  
opinion,  t h e  4% f i g u r e  is too high f o r  two reasons.  F i r s t ,  
few crashes  r e s u l t  from any one cause so  t h a t  e l imina t ing  
d e f e c t s  would save only some po r t i on  of t h e  14%. Second, 
conventional  inspec t ion  systems a r e  r e l a t i v e l y  l e s s  e f f e c t i v e  
i n  br inging improvements i n  more s a f e t y  c r i t i c a l  components, 
s i n c e  these  tend 0 be those  t h a t  a r e  long-l ived and a r e  
r epa i r ed  r e l a t i v e  ! y q u i c k l y  once they occur ,  



S i n c e  p r e s e n t  knowledge  d o e s  n o t  show how e f f e c t i v e  p a r t i c u l a r  

i n s p e c t  i o n  p rog rams  m i g h t  be  i n  r e d u c i n g  c r a s h e s ,  r a n k i n g  a l t e r n a t i v e s  

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

judgement  must  be made a f t e r  c o n s i d e r i n g  t h e  merits o f  t h e  a l t e r n a t i v e s .  

C h e c k l a n e  a p p r o a c h e s  have  t h r e e  a d v a n t a g e s :  low c o s t  ( a t  m o s t ,  

$5 .00  t o  $7.00 p e r  i n s p e c t i o n  f o r  a  s m a l l  number o f  i n s p e c t i o n s ) ,  

s p e c i f i c i t y ,  a n d  c o n t i n u o u s  p r e s e n c e , *  S p e c i f i c i t y  r e f e r s  t o  t h e  

f a c t  t h a t  t h e  c h e c k l a n e  c a n  c o n c e n t r a t e  o n  t h e  p o r t i o n  o f  t h e  

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

The c o n t i n u o u s  p r e s e n c e  o f  t h e  l a n e  may f o s t e r  a c o n t i n u i n g  c o n c e r n  

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

r a t h e r  t h a n  s i m p l y  making  a n  e f f o r t  a t  l o n g  i n t e r v a l s  t o  comply 

w i t h  a n  i n s p e c t i o n  d e a d l i n e .  S p e c i f i c i t y  combined  w i t h  c o n t i n u o u s  

p r e s e n c e  may s u b s t a n t i a l l y  d e c r e a s e  t h e  time be tween  when a  d e f e c t  

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

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

w h i l e  e n r o u t e ,  a n d  t h e  p o s s i b i l i t i e s  t h a t  some,  p a r t i c u l a r l y  econ-  

o m i c a l l y  d i s a d v a n t a g e d  p e r s o n s ,  may v i ew it a s  d i s c r i m i n a t o r y ,  

An u n r e s o l v e d  p rob lem a t  t h i s  time is w h e t h e r  t h e  c h e c k l a n e  w i l l  

p r o d u c e  a  v e h i c l e  p o p u l a t i o n  wh ich  o v e r a l l  is i n  a s  good c o n d i t i o n  

a s  o n e  s u b j e c t e d  t o  c o n v e n t i o n a l  i n s p e c t i o n  p r o c e d u r e s , * *  S i n c e  

c o m p a r a b l e  d a t a  f rom o t h e r  a r e a s  a r e  n o t  a v a i l a b l e ,  t h e  q u e s t i o n  may be 

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

* A f o u r t h  a d v a n t a g e  o f  t h e  l a n e  is t h e  c o n t i n u i n g  d r i v e r  
c o n t a c t ,  which  may h e l p  t o  r e d u c e  t h e  numbers  o f  s u s p e n d e d  
1 i c e n s e  v i o l a t i o n s .  

* *  A p a r t i a l  answer  is t h a t  t h e  l a n e  m i g h t  b e  b e t t e r  i n  some 
r e s p e c t s  a n d  w o r s e  i n  o t h e r s .  S i n c e  t h e  l a n e  d i r e c t s  con-  
t i n u e d  a n d  s p e c i f i c  p r e s s u r e  o n  p rob lem v e h i c l e s ,  it m i g h t  
b e  more s u c c e s s f u l  i n  e l i m i n a t i n g  t h e  most  s e r i o u s  h a ~ a r d s ,  
A t  t h e  same t i m e ,  minor  d e f e c t s  m i g h t  be  more p r e v a l e n t ,  I n  
a  b r o a d e r  p e r s p e c t i v e ,  t h e  " a s  good as1!  q u e s t i o n  m i g h t  b e  
i r r e l e v a n t ,  I f  t h e  l a n e  were t o  p r o v i d e  a s  much p r o t e c t i o n  
a g a i n s t  c r a s h e s  a s  was c o s t / b e n e f i c i a l ,  a c h i e v i n g  a n  e v e n  
be t te r  l e v e l  o f  v e h i c l e  c o n d i t i o n  would  be i n e f f i c i e n t ,  s i n c e  
t h e  e f f o r t  i n  i n s p e c t i o n  c o u l d  be  b e t t e r  made i n  o t h e r  a r e a s ,  



Conventional inspec t ion  systems have the  primary advantage 

of c e r t a i n t y .  Under such systems,  i t  i s  known t h a t  a l l  o r  some 

designated c l a s s e s  of veh i c l e s  w i l l  be brought t o  an inspec t ion  

f a c i l i t y  a t  pe r iod i c  i n t e r v a l s .  Addi t iona l ly ,  i n spec t ions  may 

be more thorough than is poss ib l e  i n  the  checklane. The primary 

disadvantages a r e  high cost  ( e a s i l y  between $10 and $15 per  

i n spec t ion )  and i n a b i l i t y  t o  encourage sound maintenance p r a c t i c e  

between in spec t ions .  Fur ther ,  i f  p r i v a t e  garage systems a r e  used,  

ex tens ive  s t a t e  superv i s ion  is  required t o  prevent  abuses.  Two 

types  of conventional  inspec t ion  systems were c o n s i d e r e d , f u l l  and 

l im i t ed .  The f u l l  system would r equ i r e  t h a t  a l l  veh ic les  be 

inspected a t  l e a s t  annual ly ,  whi le  the  l im i t ed  system would r e q u i ~  

only c e r t a i n  v e h i c l e s ,  those  so ld  a s  used c a r s  and those more than 

f i v e  years  o l d ,  t o  be inspec ted .  The l im i t ed  system would allow 

s u b s t a n t i a l  cos t  savings  over the  f u l l  system whi le  a t t ack ing  the  

major source of the  problem, o lde r  higher-mileage veh i c l e s .  S t i l l  

both systems would be more cos t l y  than t h e  checkland system, and 

very generous e s t ima te s  of b e n e f i t s  and q u i t e  persimonious cost  

c a l c u l a t i o n s  a r e  required t o  make conventional  systems appear even 

marginally c o s t / b e n e f i c i a l .  

F ina l l y  t h e r e  a r e  d i agnos t i c  systems. T h i s  term covers an 

a r r ay  of inspec t ion  approaches, most of which would employ 

e l e c t r o n i c  condi t ion sensing dev ices .  Such sensors  e i t h e r  could 

be checked by on-board monitors,  which would f l a s h  a  warning of 

dangerous condi t ions ,  o r  could be read by a  computer during r egu la r  

s e r v i c i n g .  Such systems could reduce c o s t s  and improve inspec t ion  

q u a l i t y .  Use of on-board warning devices  would se rve  t o  bridge 

t he  time gap between when a  dangerous condi t ion  occurs and when 

i t  i s  r epa i r ed .  Diagnostic systems have received increas ing  

f e d e r a l  suppor t ,  and funding f o r  s t a t e s  t o  implement them is  being 

made a v a i l a b l e .  Since the  technology is s t i l l  being developed, i t  

is d i f f i c u l t  t o  a s s e s s  i t s  u l t ima te  mer i t s .  Nonetheless,  d i agnos t i c  

approaches seem t o  have much promise f o r  e l imina t ing  many of t he  

problems a s soc i a t ed  w i t h  o the r  inspec t ion  approaches. 



The preceding paragraphs have reviewed current  inspect ion 

a l t e r n a t i v e s  i n  a  very cursory way. From an academic viewpoint, 

a  c a l l  f o r  more research would seem most warranted. S t i l l ,  a s  a  

p r a c t i c a l  mat ter ,  decis ions  m u s t  be made, and the value of a l t e r -  

na t ives  m u s t  be assessed.  Conventional inspect ion programs, e i t h e r  

f u l l  or  l im i t ed ,  would seem t o  be r e l a t i v e l y  una t t r ac t i ve  f o r  

Michigan. High cos t s  and the l ikel ihood of quick obsolescence 

argue agains t  following the  conventional approach. For the immed- 

i a t e  fu tu re ,  an enhanced checklane seems most de s i r ab l e .  T h i s  is 

based on the  l a n e ' s  demonstrated e f f ec t i venes s  and on i ts economy. 

A t  the same time, Michigan should remain a l e r t  t o  the  rapidly  

changing inspect ion technology so  t h a t  the  s t a t e  can take advantage 

of the  l a t e s t  techniques a s  they mature. 



Recommendat ions  

I t  is recommended t h a t  Michigan continue t h e  checklane 

i n spec t ion  system. T h i s  recommendation incorpora tes  four  s p e c i f i c  

f e a t u r e s  : 

1. An immediate goa l  of inspec t ing  15% of t he  
s t a t e ' s  veh i c l e s  should be e s t a b l i s h e d  and 
r ap id ly  met. 

2 .  Mandatory r e p a i r  and r e in spec t ion  l e g i s l a t i o n  
and procedures should be e s t a b l i s h e d .  

3 .  MSP should maintain one s p e c i a l  i n spec t ion  
team t o  monitor performance on a  s ta te-wide 
b a s i s  and t o  experiment w i t h  advanced in spec t ion  
techniques .  

4 .  Michigan should review from time t o  time 
a l t e r n a t i v e  inspec t ion  approaches a s  a d d i t i o n a l  
evidence on t h e i r  r e l a t i v e  mer i t s  becomes a v a i l a b l e .  

The f i r s t  two recommendations cover tk  substance of t h e  program, 

and the  second two suggest  management techniques  which w i l l  be 

u s e f u l  i n  maintaining a  q u a l i t y  ope ra t i on .  

The program's con t inua t ion  i s  recommended by i t s  demonstrated 

usefu lness  i n  t h e  present  experimental  program. While sub jec t  t o  

some t echn ica l  q u a l i f i c a t i o n s ,  the  fo rce  of t h e  evidence po in t s  t o  

a  s o l i d  e f f e c t  a t  t he  20% inspec t ion  l e v e l ,  and t h e  experimental  

da t a  provide some l imi t ed  i n d i c a t i o n s  of success  a t  t h e  10% l e v e l .  

The recommendation f o r  a  15% coverage a s  t he  immediate goal  repre-  

s e n t s  a  judgemental compromise between what can be proven and 

ope ra t i ona l  cons ide ra t i ons .  Operat ional  d a t a ,  a s  i l l u s t r a t e d  i n  

Table 1 . 2 ,  i n d i c a t e  a s u b s t a n t i a l  i nc rea se  i n  pass ing r a t e s  

between the  10% and 20% levas .  T h i s  sugges t s  a  zone of diminishing 
r e t u r n s ,  i n  which t he  teams m u s t  inspec t  p rogress ive ly  l a r g e r  

numbers of pass ing and minor de fec t  veh i c l e s  i n  o rder  t o  l o c a t e  

those  w i t h  s e r i o u s  mu l t i p l e  d e f e c t s .  Whether t h i s  e f f e c t  occurs  

a t  12.5%, a t  17.5% o r  a t  20% cannot be e s t a b l i s h e d  from the  

p re sen t  d a t a ,  s i n c e  only t h e  end p o i n t s  of 10% and 20% were measured. 



Table 1.2 

Month 

May 
June 
July 
August 
September 
October 
November 
December 

Comparison of Passing Rates 
Operat ioilal Team Results  

Ingham vs .  Kent and Genesee Counties 

% of Vehicles Passing 
i n  Kent and 

i n  Ingham Genesee 

51.8 
51.7 
50.4 
44.0 
49 .1  
45.0 
3 7 . 0  
47 .1  

inspect ion 20,000 inspec t ions  

* Data unavai lable  due t o  data  processing problems. 

The o ther  opera t iona l  considerat ion dea l s  w i t h  the magnitude of the  

program. Increasing the  coverage t o  15% would approximately double 

the  number of inspect ions  over present  l e v e l s ,  and imposition of 

mandatory r epa i r  and re inspec t ion  procedures a t  the  15% l e v e l  would 

more than double the  amount of e f f o r t  required.  In s h o r t ,  the  15% 

immediate goa l ,  while not being p rec i s e ly  determined, appears t o  

represent  a  reasonable balance between e s t ab l i shed  e f f ec t i venes s  

l e v e l s  and maintaining a  q u a l i t y  inspect ion program, 

Mandatory re inspec t ion  l e g i s l a t i o n  and procedures a r e  needed 

t o  make the program f u l l y  e f f e c t i v e .  The admin is t ra t ive  follow-up 

procedures were c l e a r l y  succes s fu l .  For state-wide app l i ca t i on ,  

l e g i s l a t i o n  i s  required.  Mandatory re inspec t ion  seems necessary, 

s i nce  some who have f a i l e d  t o  maintain t h e i r  veh ic les  w i l l  r equ i re  

more than a  warning. S t i l l ,  some form of s e l f - c e r t i f i c a t i o n  should 

be permitted f o r  r e p a i r  of very minor d e f e c t s ,  l i k e  f l u i d l e s s  wind- 

s h i e l d  washers, which do not evidence a  p a t t e r n  of neg lec t .  The 

l e g i s l a t i o n  should be phrased i n  such a  fashion a s  t o  allow the  MSP 

t o  e s t a b l i s h  the  c r i t e r i a  under which.mandatory re inspec t ion  or  

s e l f - c e r t i f i c a t i o n  should be used. Requirements can then be read i ly  



a d j u s t e d  a s  experience d i c t a t e s ,  Overa l l ,  s e l f - c e r t i f i c a t i o n  w i l l  

reduce the  burden on both c i t i z e n s  and agencies  f o r  very minor 

problems. Follow-up procedures w i l l  a l s o  r equ i r e  s e v e r a l  o t h e r  

f e a t u r e s .  "Reinspect" s t i c k e r s  mus t  continue t o  be placed on 

r e j e c t e d  v e h i c l e s .  Some s o r t  of pena l ty  mus t  be assessed  aga ins t  

those  who f a i l  t o  comply w i t h  the  r e in spec t ion  requirements,  and 

most l i k e l y  t h i s  w i l l  be a  c i t a t i o n  under t he  motor veh i c l e  code. 

However, enforcement w i l l  have t o  be s t r u c t u r e d  t o  t ake  account 

of condi t ions  where t h e  d r i v e r  i s  not respons ib le  f o r  the  v e h i c l e ' s  

maintenance such a s  commercial veh i c l e s  and r e n t a l  c a r s .  I n  genera l ,  

w i t h  t h e  i n s t i t u t i o n  of mandatory r e in spec t ion ,  c r imina l  s anc t ions  

f o r  d e f e c t i v e  equipment should cont inue t o  be used spa r ing ly ,  s i n c e  t h e  

primary purpose of t h e  program should be t o  secure  t h e  r e p a i r  of d e f e c t j  

veh i c l e s .  Limiting equipment c i t a t i o n s  t o  cases  of w i l l f u l  neglect  

and f a i l u r e  t o  comply w i t h  the  inspec t ion  requirements w i l l  focus  

a t t e n t i o n  on the  program's primary purpose and w i l l  amel io ra te  * 
t he  pun i t i ve  a spec t s  of r e in spec t ion  procedures .  F ina l l y  adequate 

computer and communications f a c i l i t i e s  w i l l  have t o  be p r o ~ i d e d .  

The inspec t ion  s t a t u s  of a  veh i c l e  can then be r ap id ly  determined 

by checklane teams and app rop r i a t e  a c t i o n  can be taken i n  t he  

event  of non-compliance w i t h  r e in spec t ion  o r  c e r t i f i c a t i o n  requ i re -  

ment s .  

The MSP should opera te  a  s p e c i a l  i n spec t ion  team on a  

r e g u l a r  b a s i s .  T h i s  team should be con t ro l l ed  from MSP headquar ters  

and would se rve  two func t ions .  F i r s t ,  using the  s tandard  inspec t ion  

procedures ,  t he  team should conduct r egu la r  samples of veh i c l e  con- 

d i t i o n  on a  s ta tewide  b a s i s .  The sampling technique should be 

e s s e n t i a l l y  t h a t  developed i n  the  cu r r en t  p r o j e c t .  T h i s  w i l l  pro- 

v ide  a  cont inuing measure of t he  o v e r a l l  veh i c l e  q u a l i t y  i n  t h e  

s t a t e  based on a  s tandard  re fe rence  p o i n t .  T h i s  can be used a s  a  

cont inuing measure of program e f f e c t i v e n e s s .  The sample w i l l  .................... 
* T h i s  is not  t o  say  t h a t  o f f i c e r s  should ignore  v i o l a t i o n s  
o t h e r  than d e f e c t i v e  equipment. 



provide a  form of q u a l i t y  con t ro l  on opera t iona l  team e f f o r t s  by 

i nd i ca t i ng  a r e a s  of g rea t  discrepancy between populat ion condi t ions  

and opera t iona l  r e s u l t s .  Addi t ional ly ,  the  s p e c i a l  team can be 

used fo r  t e s t i n g  new procedures and improved techniques t o  demon- 

s t r a t e  t h e i r  e f f ec t i venes s  before adoption on a  s ta tewide bas i s .  

F ina l l y ,  the  s t a t e  should from time-to-time review the  mer i t s  

of a l t e r n a t i v e  inspect ion procedures.  T h i s  i s  not t o  say t h a t  the  

checklane is t o  be continued on a  t r i a l  a s  opposed t o  permanent 

b a s i s .  Since t he  best  means of inspec t ion  has not been conclus ively  

determined,the wise course of ac t i on  is  t o  review pe r iod i ca l l y  

t o  insure  t h a t  the  checklane continues t o  be the most a t t r a c t i v e  

a l t e r n a t i v e .  Among a l t e r n a t i v e s  t o  be considered a r e :  annual 

inspect ion of a l l  o lder  veh ic les  and of used car  s a l e s ,  conventional  

annual inspect  ions ,  and the "diagnostic" inspec t ions  envisioned 

under the Motor Vehicle Cost Savings Act of 1972. A s  d iscussed 

i n  Chapter VIII, t he  checklane cur ren t ly  appears t o  be the  most 

a t t r a c t i v e  approach, b u t  condi t ions  could change i n  t he  f u t u r e .  

Consequently, occas ional  re-examinations a r e  necessary.  



H. Overview 

The remainder of the report  e labora tes  poin ts  covered i n  t h i s  

chapter.  Chapter I1  discusses the program plan and operation i n  

more d e t a i l  and examines the s t a t i s t i c a l  proper t ies  of the  data  

gathered. The next three  chapters cover the three  performance 

measures: Chapter 111, Sample Inspections;  Chapter IV, Roadside 

Observations; Chapter V ,  Driver Interviews. The next two chapters 

dea l  w i t h  operat ional  aspects  : Chapter VI, Follow-up Procedures ; 

Chapter VII, Regular Inspection Data. The f i n a l  chapter ,  VIII, 

is  an essay on program a l t e r n a t i v e s  which discusses  some of the 

i ssues  involved i n  designing the most cos t / e f fec t ive  inspection 

systeln. Each chapter has been s t ruc tured  t o  contain a summary 

sec t ion  which provides a  quick grasp of i t s  contents.  More de ta i l ed  

analys is  is then presented. Certain sec t ions  which a re  f o r  tech- 

n ica l  readers a re  c l ea r ly  indicated,  and these may be omitted by 

the general  reader without loss  of meaning, 





11. THE PROGRAM, PLAN AND REALITY 

A .  Introduction 

T h i s  chapter describes the Michigan T r i a l  Subs t i tu te  Motor 

Vehicle Inspection Program. The program was organized i n t o  two 

d i s t i n c t  a c t i v i t i e s :  operations and evaluat ion.  The operat ions 

concerned regular  inspect ions.  The evaluation concentrated on 

measuring changes i n  vehicle condition and owner a t t i t u d e  i n  the 

three  experimental counties.  Since t h e  checklane program was well  

es tabl i shed  p r i o r  t o  the present e f f o r t ,  the evaluation d i d  not 

examine operat ions i n  depth. Rather, s p e c i f i c  operat ional  fea tures  

were s tudied as  questions arose.  Consequently, t h i s  chapter w i l l  only 

h i g h l i g h t  important fea tures  of operat ions.  More s p e c i f i c  d e t a i l  

can be found i n  Chapters VI and VII and i n  the references given * 
below. Most of the chapter concerns the  evaluation plan and i t s  

implement a t  ion.  

Operat ions were conducted qu i t e  successfu l ly .  Two aspects  

of operations can be considered separa te ly :  a c t i v i t i e s  i n  the 

three  experimental counties and those i n  the remainder of the s t a t e .  

The experimental counties had two unique fea tures .  A control led 

f r a c t i o n  of the vehicle population was inspected i n  each county, 

5% i n  Kent, 10% i n  Genesee, and 20% i n  Ingham. An adminis trat ive 

follow-up system was i n s t i t u t e d  t o  secure the  r epa i r  of defect ive 

vehicles .  The desired number of inspect ions were conducted, and 

the follow-up system generated a  h i g h  response. In the remainder 

of the s t a t e ,  the number of inspect ions increased t o  some 8% of 

the vehicle population and severa l  new pol ice agencies were added 

t o  the  program. 

* 
Michigan Office of Highway Safety Planning, "Program Plan 
f o r  the Michigan T r i a l  Subs t i tu te  Motor Vehicle Inspection 
System; 'I Michigan Department of S ta te  Pol ice ,  "Motor 
Vehicle Inspection Manual. " Michigan Department of S ta te  
Pol ice ,  "Vehicle-Driver Check Lane, Annual Report." 



Eva lua t ion  d a t a  c o l l e c t i o n  went q u i t e  smoothly.  Three 

a c t i v i t i e s  were unde r t aken :  a c o n t r o l l e d  random sample i n s p e c t i o n  

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

and a  r o a d s i d e  o b s e r v a t i o n  of  l i g h t i n g  d e f e c t s  i n  t h e  evening  

hou r s .  The sample i n s p e c t i o n  produced q u i t e  a  r e p r e s e n t a t i v e  

p i c t u r e  of t h e  v e h i c l e  p o p u l a t i o n .  U n f o r t u n a t e l y . t h o u g h ,  an 

i n a d v e r t a n t  change i n  sampling p rocedure  may have obscured  a  time 

t r e n d  i n  v e h i c l e  c o n d i t i o n .  D r i v e r  i n t e r v i e w s  were conducted w i t h  

a high r e sponse  r a t e .  T h e  r o a d s i d e  o b s e r v a t i o n  a p p a r e n t l y  pro-  

duced a very a c c u r a t e  and unb ia sed  p i c t u r e  of v e h i c l e  c o n d i t i o n .  

A t  HSRI, d a t a  p r o c e s s i n g  and a n a l y s i s  proceeded w i t h o u t  major  

d i f f i c u l t i e s .  



B .  Operat ions  

The more innovat ive  opera t iona l  f e a t u r e s  occurred i n  the 

experimental  count ies .  The experimental  program t e s t e d  two a r ea s  

of the  checklane e f f o r t .  F i r s t ,  the  f r a c t i o n  of t h e  veh ic le  

popula t ion inspec ted ,  o r  t he  inspec t ion  i n t e n s i t y ,  was var ied  

ac ros s  the  t h r e e  count ies .  Ingham County had 20% of i t s  

veh ic l e s  inspec ted ,  Genesee l o % ,  and Kent 5%. The i n t e n t  was 

t o  determine which i n t e n s i t y  yie lded the  most r e l a t i v e  improve- 

ment i n  t he  veh ic le  popula t ion.  
The second experimental  aspect  was the  i n s t i t u t i o n  of a  

follow-up system t o  secure  t he  r e p a i r  of t he  veh i c l e s  f a i l i n g  

i n spec t ion .  Two degrees of follow-up were used. For veh ic les  

which had s e r i o u s ,  hazardous d e f e c t s ,  opera tors  were issued 

c i t a t i o n s .  Through arrangements w i t h  t h e  c o u r t s ,  t he  ope ra to r s  

were requ i red  t o  have t he  veh ic le  r epa i r ed  and re inspec ted  p r i o r  

t o  d i s p o s i t i o n  of the  c i t a t i o n .  For veh i c l e s  w i t h  l e s s  s e r i o u s  

f a i l u r e s ,  opera tors  were provided w i t h  r e t u r n  post  ca rds  t o  c e r t i f y  

t h a t  r e p a i r s  had been made. In add i t i on ,  t he  v e h i c l e ' s  inspec t ion  

s t a t u s  was en te red  i n t o  the  s t a t e ' s  Law Enforcement Information 

Network (LEIN)  computer system, and a r e in spec t ion  no t ice  s t i c k e r  

was placed on the  v e h i c l e ' s  windshie ld ,  I f  t he  veh ic le  again 

came t o  t he  a t t e n t i o n  of the  p o l i c e ,  LEIN was quer ied on t he  

v e h i c l e ' s  inspec t ion  s t a t u s .  I f  items found previously  de fec t i ve  

were s t i l l  inopera t ive  and i f  t he  21-day grace  period had expired,  * 
the  o f f i c e r  took s u i t a b l e  enforcement a c t i o n .  Most of the  follow- 

u p  e f f o r t  came from cheeklane a c t i v i t i e s .  .................... 
* 

Normally, a  c i t a t i o n  was i s sued ,  which, a s  i n  t he  case of 
hazardous d e f e c t s ,  required r e p a i r  and r e in spec t ion .  Off icers  
were allowed some d i s c r e t i o n  i n  deal ing w i t h  unusual cases  
such a s  the  person ' s  having t o  s p e c i a l  order  p a r t s  f o r  
fo r e ign  veh i c l e s .  These occurrences were probably expec t iona l .  
Based on informal observa t ion ,  opera tors  of recent  model, 
domestic veh i c l e s  who had exceeded the  grace  per iod promptly 
received summons. 



In the  remainder of the  s t a t e  the  checklane program was 

conducted i n  the  same fashion a s  i n  the  p a s t .  The program con- 

t inued i t s  steady growth w i t h  a  t o t a l  of 234,000 veh ic les  inspected 

by 32 teams,seven of which en te red  t he  system f o r  the  f i r s t  t ime. 

In t he  experimental count ies ,  the  number of inspec t ions  met 

the  i n t e n s i t y  t a r g e t .  In the  two count ies  w i t h  higher i n t e n s i t y ,  

a c t i v i t y  rapidly  increased.  In Ingham County, inspec t ions  were 

conducted both by the  S t a t e  Pol ice  and by two teams of the  Lansing 

Pol ice  Department. The Lansing Po l i ce  teams, which were spec i a l l y  

e s t ab l i shed  f o r  t he  program, were organized without d i f f i c u l t y .  These 

teams along with add i t i ona l  S t a t e  Po l ice  e f f o r t  i n  Ingham County 

s l i g h t l y  exceeded the  20:& goa l ,  I n  Genesee County, inspec t ions  

were mostly conducted by the  S t a t e  Po l i ce ,  who met t he  10% goa l  

w i t h  the  use of e x t r a  manpower, In Kent County, normal a c t i v i t y  

checked approximately 5% of the populat ion.  Procedures genera l ly  

followed the  e s t ab l i shed  s t a t e  gu ide l ines .  S l i gh t  v a r i a t i o n  among 

teams probably occurred i n  some sub jec t i ve  measurements, l i k e  
exhaust no i se ,  b u t  on t he  whole inspec t ions  were of uniform q u a l i t y .  

In Ingham County, the  passing r a t e s  of the  opera t iona l  teams 

had an obvious uptrend.  The t rend  was not examined i n  d e t a i l .  

However, the  change probably came from the  teams moving from worse 

t o  b e t t e r  a reas  w i t h i n  t he  county. In ea r ly  months, o f f i c e r s  

spent most of t h e i r  e f f o r t  i n  a r ea s  w i t h  a  l a rge  concentra t ion of 

defec t ive  veh ic les .  Once these  a r ea s  had been s a t u r a t e d ,  e f f o r t  

s h i f t e d  t o  o ther  a r ea s .  The s h i f t  probably produced the  upward 

t rend.  The p a t t e r n  i nd i ca t e s  po l ice  prof ic iency i n  iden t i fy ing  

a r ea s  which r equ i r e  extensive  inspect ion a c t i v i t y .  The r e s u l t s  a l s o  

suggest t h a t  inspect ing s u b s t a n t i a l l y  more t h a n  20% of the  v e h i c l e s  

may r e s u l t  i n  sharply diminishing r e tu rns  of  hazardous veh ic les  

removed from the  road. 

The follow-up system worked we l l .  Courts r ead i ly  cooperated 

w i t h  the  mandatory r e p a i r  and re inspec t ion  program. After  having 

received a  summons, a  s u b s t a n t i a l  number of motor i s t s  repa i red  

and submitted t h e i r  veh ic les  f o r  re inspec t ion .  About 30% of t he  



* 
vehic les  f a i l i n g  i n i t i a l  inspect ion were reinspected.  The post 

card re turn  system worked extremely we l l .  Some 15,250 repa i r  

c e r t i f i c a t i o n s  were received, which represented i n  excess of GOri. 

of the vehicles  f a i l i n g  i n i t i a l  inspect ion.  I n  addi t ion ,  the  

pol ice received frequent inqu i r i e s  about compliance. Both responses 

indica te  subs tan t i a l  publ ic  concern w i t h  meeting inspect ion 

requirements. More information on the postcard re tu rns  is pro- 

vided i n  Chapter V I .  

The second par t  of the follow-up monitored compliance. The 

two a c t i v i t i e s  involved were quickly implemented. A vehicle marked 

w i t h  the reinspect ion s t i c k e r  merited spec ia l  a t t e n t i o n  from the 

checklanes. I f  the grace period had expired,  the vehicle was 

reinspected and appropriate act ion was taken i f  defec ts  were not 

corrected.  Many reinspect ions may have come from t h i s  source.  

The LEIN inspection f i l e  was widely used by checklane teams. The 

Lansing C i t y  Pbl ice teams, which had a  spec ia l  rad io  channel f o r  

the purpose, checked the inspection s t a t u s  of every vehicle .  Other 

teams made regular  use of the LEIN f i l e ,  The p rac t i ce  was not 

universal ,  s ince a t  times regular  channels were occupied w i t h  o ther  ** 
police c a l l s .  

.................... 
* 

O n  account of  an unfortunate oversight i n  the  br ie f  
implementation period, no mechanism was provided t o  capture 
exact f igures  on the number of mandatory reinspect ions 
performed. The r e l a t i v e  magnitudes of the  a c t i v i t y  a re  
indicated by the f a c t  tha t  3250 c i t a t i o n s  were issued and 
5700 f u l l  re inspect ions were performed. The f igures  a re  
not s t r i c t l y  comparable though,since some c i t a t i o n s  were 
f o r  dr iver - re la ted  v io la t ions  such as  no d r i v e r ' s  l icense  
a n d  some of the reinspect ions were voluntary.  Balancing 
the  voluntary reinspect ions t o  an unknown extent  were cases 
where the vehicle was given a  reinspect ion fo r  the s p e c i f i c  
defect  fo r  which the c i t a t i o n  was issued. In t h i s  case,  no 
inspection report  would have been completed, and no record 
i s  avai lab le  i n  the data  f i l e  f o r  the case.  Qual i ta t ive ly  
though,the checklane teams and pa r t i c ipa t ing  pol ice depart- 
ments reported a  b r i s k  business i n  conducting re inspect ions .  

** 
Again,due t o  the short  implementation period, no da ta  could 

be gathered on the number of LEIN inqu i r i e s  made,since spec ia l  
computer programming would have been required.  However , t h i s  
problem could be remedied s i m p l y  i n  a  permanent operat ional  
system. 



I n  add i t ion  t o  the  checklane teams' monitoring, i t  had been 

hoped t h a t  regu la r  p a t r o l  forces  would supplement the  follow-up. 

T h i s  was t o  be done by having o f f i c e r s  request  o r  rou t ine ly  receive  

the  inspect ion s t a t u s  of vell icles.  The check was t o  be pa r t  of 

the standard t r a f f i c  s top  procedure. However, informal contact  

w i t h  p a t r o l  force  members indicated t h a t  t h i s  usual ly  did  not take  

place .  The shortcoming probably r e f l e c t  the  newness of the  system 

r a t h e r  than unwillingness o r  i n a b i l i t y  t o  provide back-up, When 

the  system was explained t o  ind iv idua l  o f f i c e r s ,  they expressed 

i n t e r e s t  and a  des i r e  t o  use i t .  I f  the follow-up system became 

a  permanent f ea tu re  of the inspect ion program, regu la r  p a t r o l  

a c t i v i t y  would probably provide some add i t i ona l  suppor t .  Yet, w i t h  

the  regu la r  p a t r o l ' s  many o ther  press ing d u t i e s ,  the  checklane 

teams would carry  the  p r inc ipa l  burden of monitoring compliance. 

An evaluat ion of the  follow-up must  recognize two f a c t s .  

F i r s t ,  a  conclusion a t  t h i s  point  i s  not based on f u l l  q u a n t i t a t i v e  

information. Second, regular  p a t r o l  o f f i c e r s  were not and, hope- 

f u l l y  t o  a  l e s s e r  degree,  w i l l  not be able  t o  pursue the  follow-up 

a s  vigorously a s  would be des i r ab l e .  Nevertheless,  the  follow-up 

procedures can be considered the  most successful  aspect of the  

program. A s  discussed i n  Chapter V I ,  the  system apparently secured 

r e p a i r  of over 70% of the  veh ic les  f a i l i n g  i n i t i a l  inspect ion.  A 

cont inuat ion of the checklane program should include a  follow-up 

system w i t h  the  general  f ea tu re s  of the  experimental system. The 

most recent  governor 's  recommendations include follow-up provis ions .  

The follow-up procedure should be enacted i n t o  law. Mandatory 

re inspect ion should be extended t o  a  broader range of components, 

and s u f f i c i e n t  resources should be provided t o  insure  t h a t  t he  

re inspec t ions  can be conducted. Provision should s t i l l  be made 

f o r  voluntary compliance f o r  t r u l y  minor de fec t s ,  e . g . ,  wa te r l e s s  

windshield washers and a  s ing l e  bulb outage i n  a  mult i-bulb t a i l  

l i g h t  u n i t .  W i t h  both the  mandatory re inspec t ion  and the  voluntary 

compliance system, the LEIN inspect ion s t a t u s  f i l e s  should be 

maintained, and adequate communication, channels should be provided 

t o  access  the  information. 



TO these recommendat ions a  qual i fying note m u s t  be added. 

The authors a re  wel l  aware of and indeed share an amount of sym-  

pathy w i t h  object ions t o  some proposals on c i v i l  l i b e r t i e s  grounds. 

Viewed most negatively,  the LEIN f i l e s  f o r  follow-up could be 

abused. While t h i s  abuse may be improbable, the po ten t i a l  cannot 

be denied. The pol ice w i l l  be maintaining records on a  la rge  

number of otherwise presumably law-abiding c i t i z e n s .  The records 

could be used t o  j u s t i f y  a "stop and f r i s k "  operation. Safeguards 

should be i n s t i t u t e d  for  the LEIN f i l e s .  Individual records should 

be purged from the f i l e s  both a f t e r  successful  re inspect ion and a t  

f ixed time i n t e r v a l s  even without re inspect ion ,  The annual expir-  

a t ion  date of l icense  p l a t e s  would provide the  opportunity for  the  

second type of purge. T h i r d ,  f i l e  use should be monitored t o  

iden t i fy  s i t u a t i o n s  where abuses m i g h t  be developing. Iden t i f i ca t ion  

of repeated checks on a  s p e c i f i c  vehicle would merit p a r t i c u l a r  

a t t e n t i o n  s ince  i t  could indica te  cases of individual  harrassment. 

F ina l ly ,  i t  should be s t r e s sed  tha t  discussion of such concerns 

focuses on the potent ia1,not  the r e a l i t y ,  In the experimental 

per iod,  such abuse d i d  not come t o  the eva lua to r ' s  a t t en t ion .  

Concern about c i v i l  l i b e r t i e s  problems is not l imited t o  a  

s p e c i f i c  aspect of the follow-up system. D u r i n g  the summer of 

1972, a t  l e a s t  three  court t e s t s  of the l a n e ' s  l e g a l i t y  were 

mounted. The cases occurred i n  areas  outs ide the experimental 

counties.  The challenges were bas ica l ly  under the Fourth Amendment 

provisions against  unreasonable search and se izure .  In one case,  

the  o r i g i n a l  court dismissed a  t i c k e t  issued by a  checklane team. 

The D i s t r i c t  Court based the decision on the l a n e ' s  uncons t i tu t iona l i ty .  

The county prosecutor appealed the dismissal  t o  the Circui t  Court, 

and the charge was re ins ta t ed .  I n  two other  cases i n  a  second 

county, e s s e n t i a l l y  the same challenge was made, b u t  the D i s t r i c t  

Court d i d  not accept the defendant 's  argument. Prompted by these 

cases ,  an Attorney General 's  rul ing was sought i n  order t o  have a  

f u l l  review of the l a n e ' s  l e g a l i t y .  The Attorney General ruled 
t h a t  t h e  basic  s t a t u t e  and the p o l i c e ' s  au thor i ty  t o  enforce i t  

were lega l .  



While the  authors and ,indeed, many thoughtful  po l ice  o f f i c e r s  

share  the  concern w i t h  p o t e n t i a l  abuses, recogni t ion of the con- 

cern should not be i n t e rp re t ed  a s  a negative assessment of the  

program. I n  perspect ive ,  some c i t i z e n s  may view the checklane a s  

an u n , j u s t  imposition, and on occasion the  lane  might have been 

used for  non- t ra f f ic  law enforcement purposes. However,despite 

the publ ic i ty  given the  court t e s t s  and the most in tense  l eve l  of 

e f f o r t  ever made including the  follow-up procedures, the  i s sue  

never arose i n  the  experimental count ies .  Moreover, recogni t ion 

of the  p o t e n t i a l  problem should lead t o  safeguards t o  prevent abuses. 

Beyond t h a t , t h e  matter  becomes e s s e n t i a l l y  a p o l i t i c a l / l e g a l  prob- 

lem, So f a r  the  l e g i s l a t u r e ,  the  execut ive ,  and the  cour t s  have 

indicated t h a t  the  s a f e ty  bene f i t s  of the checklane outweigh the  

po t en t i a l  abuses. 

Overall  assessment of the  opera t iona l  aspects  of the  program 

is qu i t e  pos i t i ve .  In the experimental a r ea s ,  a s izeab le  expansion 

of a c t i v i t y  occurred w i t h  a minimum of d i f f i c u l t y .  The follow-up 

procedure generated q u i t e  high response from the  publ ic .  In  the  

remainder of the  s t a t e ,  the  number of inspect ions  and the  number 

of inspecting agencies grew. Some controversy d id  a r i s e  about 

operat ions ,  b u t  the  extent  seemed r a t h e r  small i n  l i g h t  of the 

hundreds of thousands of publ ic  contacts  made. 



C .  Evaluation Plan 

The evaluat ion was organized in to  three  a c t i v i t i e s :  a random 

sample inspection of vehicles  i n  the  experimental count ies ,  obser- 

vation of vehicles  d u r i n g  evening hours f o r  common l i g h t i n g  de fec t s ,  

and interviews of d r ive r s  i n  the vehicle sample. The f i rs t  two 

a c t i v i t i e s  were planned t o  produce an unbiased p ic tu re  of vehicle 

condition and t o  measure any changes over time. The t h i r d  a c t i v i t y ,  

dr iver  interviews, was intended t o  check the representat iveness  of 

the sample inspections and t o  measure the p u b l i c ' s  a t t i t u d e  about 

vehicle  inspection. Data co l l ec t ion  was performed by a  spec ia l  

Michigan Sta te  Police team, and , data  analys is  was completed by 

HSRI, T h i s  sec t ion  describes the plan f o r  each a c t i v i t y .  Subsequent 

sec t ions  cover the execution of the design and the s t a t i s t i c a l  

representat iveness  of the sample. 

For the sample inspect ion,  f i v e  s e t s  of 400 vehicles  were 

checked i n  each county a t  approximately equally spaced time 

i n t e r v a l s  over the pro jec t  per iod,  For each time period, the 

samples were col lec ted  i n  th ree  consecutive weeks from each county. 

T h i s  produced a  t o t a l  of 1200 vehicles  i n  each sample inspection 

cycle and a  t o t a l  of 6000 vehicles  over the f i v e  complete cycles .  

The number of vehicles  sampled was es tabl i shed  on s t a t i s t i c a l  

grounds. The 400 vehicles  i n  each s e t  f o r  a  county insured tha t  a  

d i f ference  of p l u s  or  m i n u s  3% from a  50% base could be measured 

w i t h  95% accuracy. Relatively small d i f f e rences  between d i f fe ren t  

time periods i n  the same county or between counties could be 

es tabl i shed  w i t h  some confidence. 

E i g h t  locat ions were used i n  each county fo r  the  sample. The 

same locat ions were used f o r  every sampling cycle ,  t o  insure con- 

s i s t e n t  measurements over time. Locations were se lec ted  i n  a reas  

which were s t r a t i f i e d  on income and on urbanization. Four h i g h  

income areas  and four low income areas  were chosen u s i n g  census 

da ta .  W i t h i n  each income group, two loca t ions  were i n  suburban 



a reas  and two were i n  c e n t r a l  c i t y  a r ea s .  The income c l a s s i f i c a t i o n  

was based on the  knowledge t h a t  vehic les  i n  higher income a rea s  

were i n  b e t t e r  condit ion.  The urbanization c l a s s i f i c a t i o n  was es tab-  

l i shed  t o  s c a t t e r  the s i t e s  over the county. 

W i t h i n  an a r ea ,  a  s p e c i f i c  locat ion was chosen on severa l  

c r i t e r i a .  S t r e e t s  had t o  carry a  moderate volume of predominantly 

l oca l  t r a f f i c .  Where poss ible ,  heavily t rave led  through routes  

and s t r i c t l y  single-neigl~borhood r e s i d e n t i a l  s t r e e t s  were t o  be 

avoided. I n  t r a f f i c  engineering terminology, co l l ec to r  s t r e e t s  

were t o  be used and a r t e r i a l s  and loca l  se rv ice  routes  were t o  

be avoided. I n  add i t ion ,  s i t e s  had t o  meet the  normal checklane 

c r i t e r i a . f o r  sa fe ty  and fo r  avoidance of undue t r a f f i c  congestion. 

A t  each s i t e ,  f i f t y  vehic les  were inspected over a  th ree  hour 

period.  After  allowing a  predetermined number of vehic les  t o  pass 

the s i t e ,  the next vehicle i n  the t r a f f i c  was inspected.  I f  t h i s  

vehicle were i n e l i g i b l e ,  i . e . ,  can out-of-s ta te ,  l a rge  t r u c k ,  o r  

emergency veh ic le ,  the next car  was chosen. The i n t e r v a l  was varied 

w i t h  t r a f f i c  volume t o  meet the 50 vehic les  i n  th ree  hours goal .  

No more than 20% of the  vehic les  passing the  s i t e  were t o  be 

se lec ted .  T h i s  was t o  prevent the  sampling procedure from sa tu r -  

a t i n g  the a rea .  Hours of operat ion were varied across  the  day 

from 7:00 a.m. t o  6:00 p.m.. Normal daytime t r a f f i c  and rush-hour 

t r a f f i c  was covered. 

A second measurement of vehic le  condit ion was obtained by 

observing the  vehic le  l i g h t s  during the evening hours. T h i s  pro- 

vided an independent check on the r e s u l t s  of the  sample inspect ion.  

An observer, s t a t ioned  a t  an i n t e r sec t i on ,  t a l l i e d  the outages of 

l i g h t s  on a l l  veh ic les  stopping fo r  the t r a f f i c  con t ro l  device a t  

the  i n t e r sec t i on .  Again,eight s i t e s  were used i n  each county, and 

these  s i t e s  were se lec ted  on the same c r i t e r i a  a s  the sample in-  

spec t ions ,  A m i n i m u m  of 300 vehic les  per s i t e  per observation was 

es tab l i shed  a s  a  goal .  Seven s e t s  of observations per s i t e  were 

planned. Further d e t a i l s  a re  provided i n  Chapter I V .  



Driver in terviews were conducted i n  p a r a l l e l  w i t h  the  sample 

inspec t ion .  A ques t ionna i re  was given t o  d r i v e r s  awaiting inspect ion.  

The ques t ionna i re  was based on a  previous unpublished HSRI s tudy.  

Af te r  two weeks experience,  the  ques t ionna i re  was modified t o  pro- 

vide more accurate  information.  The f i n a l  vers ion of the  form is  

shown i n  Figure 11.1. The ques t ionna i re  was intended t o  determine 

the  demographic c h a r a c t e r i s t i c s  of  the  sample, t o  explore knowledge 

about veh ic le  inspec t ion ,  and t o  measure publ ic  acceptance of the  

checklane program. 

For a l l  t h r ee  a c t i v i t i e s ,  the f i n a l  plan was t o  conduct them 

i n  the  th ree  experimental count ies  f o r  t he  seven month durat ion of 

the  opera t iona l  inspec t ions .  The seven month period was determined 

by c l ima t i c  condi t ions  favorable t o  checklane operat ion.  Original  

p lans  had intended a  s l i g h t l y  longer data  c o l l e c t i o n  per iod,  but 

the  contingencies of p ro jec t  approval and opera t iona l  f e a s i b i l i t y  

compressed t h i s  t o  the  period of opera t iona l  inspec t ions .  

Use of the  th ree  count ies  was determined by populat ion character-  

i s t i c s .  Since i t  w a s  des i red  t o  represent  a  broad cross-sect ion of 

the major populat ion groups i n  t he  s t a t e ,  l a rge  populat ion cen t e r s  

had t o  be used. The count ies  were the  th ree  l a r g e s t  metropoli tan 

a r ea s  i n  the  s t a t e  ou ts ide  of De t ro i t .  They had the  r e q u i s i t e  popu- 

l a t i o n  d i v e r s i t y  t o  be r ep re sen t a t i ve ,  and a t  the  same time were 

of manageable s i z e .  In add i t ion ,  the  a r ea s  were roughly s i m i l a r  i n  

s i z e ,  populat ion dens i ty ,  i n d u s t r i a l i z a t i o n ,  and income. Thus, 

they were almost na tu ra l  choices a s  comparable and r ep re sen t a t i ve  

a r e a s ,  



D .  Evaluation Act iv i ty  

Evaluation a c t i v i t y  proceeded q u i t e  smoothly. The success-  

f u l  opera t ion  is t o  the  c r e d i t  of t he  S t a t e  Po l i ce  t roope r s  who 

performed the  da ta  c o l l e c t i o n  t a s k s .  These o f f i c e r s ,  t h e  sample 

team, were quickly  t r a i n e d  i n  t h e  procedures f o r  da t a  c o l l e c t i o n ,  

adhered t o  t he  procedures throughout t he  p r o j e c t ,  and i n  genera l  

c a r r i e d  out an unusual and sometimes d i f f i c u l t  assignment i n  a  

very competent fash ion .  Good working r e l a t i o n s  were quickly  

e s t a b l i s h e d  among team members, o ther  S t a t e  Po l i ce  personnel ,  and 

HSRI s t a f f  members. A l l  major design c r i t e r i a  were met. Sample 

inspec t ion  and roadside  observat ion s i t e s  were chosen with a  

m i n i m u m  of d i f f i c u l t y .  O n l y  minor changes were requ i red  from 

o r i g i n a l  s e l e c t i o n s .  Sample s i z e  t a r g e t s  and da t a  c o l l e c t i o n  

schedules were met. Publ ic  acceptance of the  sample inspec t ion  

a c t i v i t y  was i n  genera l  good w i t h  a  high completion r a t e  on the  

in terview ques t i onna i r e .  

Some problems d id  occur .  Early i n  the  p r o j e c t ,  a  c o n f l i c t  

between law enforcement and s c i e n t i f i c  data  c o l l e c t i o n  ob j ec t i ve s  

a rose ,  which was resolved i n  f avor  of sc ience .  Some persons 

ob jec ted  t o  p a r t i c u l a r  personal  ques t ions  i n  t he  in te rv iew.  

Responses t o  these  items were somewhat l e s s  complete. Cer ta in  

d r i v e r s ,  who had r ecen t ly  passed a  r egu la r  i n spec t ion ,  objected 

s t renuously  t o  being re inspec ted .  Se lec t ion  c r i t e r i a  were unfor- 

tuna te ly  modified t o  excuse these  i nd iv idua l s .  These p o i n t s  w i l l  

be discussed i n  the  fol lowing paragraphs.  

S t i l 1 , d e s p i t e  some problems, the  eva lua t ion  a c t i v i t y  can be 

considered t o  have been highly succes s fu l .  The procedures y ie lded  

a  very r ep re sen t a t i ve  sample of the  t h r e e  count ies ,  and the  oper- 

a t i o n  demonstrated excep t iona l  p o l i c e / c i v i l i a n  cooperat ion t o  

produce a  soundly based and s c i e n t i f i c a l l y  conducted eva lua t ion .  

A team of S t a t e  Po l ice  t roopers  was s e l e c t e d  t o  work exc lus ive ly  

on the  experimental  e f f o r t .  The sample team was composed of four  

r egu la r  members and one r e l i e f  member. The team superv i sor  had 

seventeen years  of s e r v i c e  w i t h  t he  S t a t e  Pol ice .  Four of those  



years were i n  checklane a c t i v i t y .  The other troopers had several  
yea r s '  experience,  the majority of which was i n  road p a t r o l  

a c t i v i t i e s .  One other  trooper had a  yea r ' s  experience on the check- 

lane.  The r e l i e f  man was a  trooper whose primary d u t y  t o  t r a i n  

the checklane teams i n  pol ice departments throughout the s t a t e .  

The team was then composed of veteran pol ice o f f i c e r s  who had 

both the knowledge and maturity t o  p a r t i c i p a t e  i n  the program. 

Team members received approximately one week's t r a in ing  i n  the 

data  co l l ec t ion  procedures. They learned quickly and apparently 

wel l .  Troopers were given an i n i t i a l  br ie f ing  i n  the program's 

scope and objec t ives .  Following the b r i e f ing ,  four days of f i e l d  

prac t ice  were undertaken i n  an area outs ide the experimental 

counties.  Field p rac t i ce  included ins t ruc t ion  i n  inspection pro- 

cedures fo r  the two troopers  without checklane experience, develop- 

ment of the best way t o  administer the quest ionnaire ,  and constant 

d r i l l  i n  s e l ec t ing  vehicles  s t r i c t l y  according t o  the t r a f f i c  

count. The l a s t  point was c r u c i a l  i n  obtaining an unbiased sample. 

T a k i n g  such a  sample required the  o f f i c e r s  t o  overcome a  q u i t e  

na tura l  i n s t i n c t  t o  look f o r  vehicles  which apparently needed 

inspect ion.  However, once the team members r ea l i zed  tha t  not 

choosing vehicles  tha t  they would have preferred t o  inspect yielded 

a  b e t t e r  cross-section of c a r s ,  they readi ly accepted the procedure. 

One evening was devoted t o  t r a in ing  i n  observation of l i g h t i n g  

de fec t s .  In a l l ,  the t r a i n i n g ' s  usefulness was enhanced by allowing 

the o f f i c e r s  t o  help develop the d e t a i l  of the procedures and t o  

p a r t i c i p a t e  i n  decision making. 

In p a r a l l e l  w i t h  the team's se lec t ion  and t r a i n i n g ,  s i t e  
f inding a c t i v i t i e s  were undertaken i n  the three  count ies .  A t o t a l  

of twenty-four sample inspection loca t ions  were se lec ted  a f t e r  a  

ca re fu l  s t u d y  of demographic c h a r a c t e r i s t i c s  of po ten t i a l  a reas .  

After consul tat  ion w i t h  evaluation s t a f f  members, se l ec t ion  was 
made by HSRIts s t a f f  geographer u s i n g  published census data  on 

demography, discussion w i t h  l oca l  o f f i c i a l s ,  and observation of 

p o t e n t i a l  s i t e s .  The s i t e s  were s t r a t i f i e d  on the  income and 

urbanization fac to r s .  Idea l ly ,  the  plan indicated tha t  the  s i t e s  



should be balanced across  f a c t o r s ,  b u t  the  c l u s t e r i n g  of p o t e n t i a l  

s i t e s  along the  c e n t r a l  city/suburban dimension precluded an 

i d e a l  s t r a t i f i c a t i o n .  I t  was q u i t e  d i f f i c u l t  t o  l oca t e  high income 

a rea s  i n  the  c e n t r a l  c i t y  and somewhat hard t o  f i nd  low income 

suburban a reas .  I f  high income, c e n t r a l  c i t y  a r ea s  were loca ted ,  

they usual ly  were so  small  t h a t  an adequate sample would be impos- 

s i b l e  t o  ga ther  without necessary dupl ica t ion  of respondents.  The 

income s t r a t i f i c a t i o n  was followed s t r i c t l y .  For t he  urban/sub- 

urban f a c t o r ,  s i t e s  were s e l ec t ed  a s  c lose ly  a s  pos s ib l e  t o  t he  

des i red  s t r a t i f i c a t i o n ,  b u t  when t h i s  was not s u f f i c i e n t ,  s i t e s  

were chosen t o  be a s  widely dispersed a s  poss ib le  t o  g ive  f u l l  

coverage t o  t he  county. A s i m i l a r  procedure was followed f o r  t he  

roadside observat ion s i t e  s e l e c t i o n s .  P a r t i c u l a r  l o c a t i o n s '  

c h a r a c t e r i s t i c s  a r e  discussed i n  Appendix E.  

Once da t a  c o l l e c t i o n  began, the  f i e l d  work was c a r r i e d  on 

w i t h  a  minimal number of opera t iona l  d i f f i c u l t i e s .  I n  gene ra l ,  

the  e n t i r e  seven month period i n  t he  f i e l d  was not unduly plagued 

w i t h  c i rcumstan t ia l  events  t h a t  could have precluded gather ing 

sound da ta .  In e a r l y  weeks some problems were found i n  blending 

law enforcement and data  c o l l e c t i o n  a c t i v i t i e s .  Cer ta in  s i t e s  

had t o  be modified due t o  unsa t i s f ac to ry  condi t ions .  Both team 

members and H S R I  s t a f f  would have pre fe r red  a  long enough t r a i n i n g  

period t o  allow a  f u l l  dry r u n  over a l l  24 s i t e s .  From time t o  

time, i s o l a t e d  ind iv idua ls  would complain about being s e l e c t e d  

f o r  inspec t ion .  T h i s  was p a r t i c u l a r l y  t r u e  of those who had 

recen t ly  passed regu la r  inspec t ion ,  and these  complaints led  t o  

an unfor tunate  procedural  modificat ion which might have obscured 

an improvement i n  veh ic le  condi t ion over t ime.  Yet, t he  problems 

were n o t  major, and t h e i r  ex i s tence  should not hide the  g rea t  

use fu lness  of the  techniques i n  obta ining an accura te  p i c t u r e  of 
t he  o v e r a l l  veh ic le  populat ion i n  an a r e a .  

A usual  f ea tu re  of the  r egu la r  checklane procedure is on-s i te  

enforcement of v i o l a t i o n s  of the veh ic le  s a f e ty  s p e c i f i c a t i o n s  s e t  



f o r t h  i n  the Michigan Motor Vehicle Inspection Manual. D u r i n g  the 

course of inspec t ion , i f  a gross  defect was noted the usual pro- 

cedure was t o  issue the dr iver  a t r a f f i c  summons w i t h  the  require- 

ment t o  r epa i r  or replace the defect ive component. The enforce- 

ment fea ture  was a par t  of the  sample survey team fo r  the f i r s t  

t h ree  weeks. The procedure was t o  take enforcement act ion against  

sample operators who would have been issued a summons i n  a regular  

checklane. In addi t ion ,  non-sample vehicles  which seemed t o  

merit p a r t i c u l a r  a t t en t ion  were taken i n t o  the lane.  Data f o r  

these vehicles\werekept separate  from sampled vehicles .  A regular  

o f f i c e r  from the pol ice department i n  the ju r i sd ic t ion  where the 

team was working was used f o r  enforcement du t i e s .  T h i s  o f f i c e r ' s  

so le  purpose was t o  wr i te  t r a f f i c  summons f o r  defect ive vehicles  

and t o  pursue vehicles  which b la tan t ly  attempted t o  avoid the 

inspection lane.  The presence of the e x t r a  o f f i c e r  on the i n -  

spection s i t e  t o  handle the enforcement a c t i v i t i e s  f reed the sample 

team members t o  perform the primary a c t i v i t y  of survey data  gather- 

i n g .  However ,due t o  the nature of the sample, enforcement a c t i v i t y  

was so low tha t  assignment of a f i f t h  o f f i c e r  did not seem j u s t i f i e d .  

The enforcement man was dropped, and h i s  d u t i e s  were taken over 

by a sample team member. The added enforcement d u t y  and the blending 

of sample and non-sample vehicles  threatened t o  undermine the 

i n t e g r i t y  of the da ta .  Faced w i t h  t h i s  problem, the  command 

o f f i c e r s  of the S ta te  Police Safety and T r a f f i c  Division decided 

tha t  the primary function of the survey team was t o  gather  sound 

s c i e n t i f i c  data,and tha t  the enforcement function was secondary 

i n  t h i s  instance.  T h i s  is not t o  say tha t  the  sample team o f f i c e r s  

were not performing i n  t h e i r  enforcement ro le  a t  a l l ,  b u t  ra ther  

tha t  the most important task was t o  gather  the  most accurate and 

prec ise  da ta  fo r  the purposes of the s t u d y .  Consequently,enforce- 

ment act ion was taken only when the team observed conditions which 

posed an immediate th rea t  t o  the p u b l i c ' s  sa fe ty .  

Following the f i rs t  sample a t  each s i t e ,  the data  gathered 

w e ~ c a r e f u l l y  given an "eyeball" ana lys is  t o  determine the match 



between expected dcmogrnphic parameters and da t a  which the  sample 

s i t e  produced. A second cons idera t ion  was the  s i t e s '  accept-  

a b i l i t y  based o n  personnel  s a f e t y ,  t r a f f i c  impedance and loca t ion  

adequacy Tor lane  se tup  and veh ic le  s t o r a t e .  Of the  24  o r i g i n a l  

s i t e s  only two had t o  be  changed due t o  d e f i c i e n c i e s  i n  these  a r e a s .  

I n  t he  night  l i g h t i n g  survey,  the  change of l oca t i on  a f t e r  o r i g i n a l  

s e l e c t i o n  was somewhat h igher .  Four s i t e s  were changed pr imar i ly  

because of extremely low t r a f f i c  volume o r  a s  i n  one case ,  t he  

t r a f f i c  l i g h t  a t  the o r i g i n a l  s i t e  switched from f u l l  cycle  t o  

f l a sh ing  yellow i n  the  middle of the  evening and hence d id  not 

allow observat ion of veh ic le  s t op  l i g h t s .  

Once the  i n i t i a l  problems were reso lved ,  a smoothly working 

procedure was e s t a b l i s h e d .  T h i s  worked q u i t e  we l l  i n  a t t a i n i n g  

the  des i red  number of veh ic les  a t  each s i t e  and a t  y i e ld ing  a  

r ep re sen t a t i ve  p i c t u r e  of the  veh ic les  i n  t he  county. 

The veh i c l e s  were s e l ec t ed  by a  we l l  con t ro l l ed  method, which 

" i e l d e d  a  sample t h a t  was very r ep re sen t a t i ve  of the  t o t a l  Michigan 

d r i v e r  and veh ic le  popula t ion.  The s p e c i f i c  procedure u t i l i z e d  

was t o  make an es t imate  of the  t r a f f i c  flow a t  the  sample s i t e  

and then t o  s e l e c t  an appropr ia te  number of veh i c l e s  allowed t o  

pass by before a  sample veh ic le  was drawn from the  t r a f f i c  stream. 

For example, i f  the  t r a f f i c  volume was moderate (average of 10 

veh ic les  per minute) t he  l V a t i o  o r  "count" would be s e t  s o  t h a t  

every ten th  veh ic le  would be inspected.  The r a t i o  would be a l t e r e d  

occasional ly  w i t h  changes i n  t r a f f i c  volume. Such changes were 

made immediately a f t e r  s e l e c t i n g  a  veh i c l e ,  and without looking t o  

determine the  nature  of the  oncoming veh ic les .  I f  a  veh ic le  was 

not e l i g i b l e  f o r  i n spec t ion ,  the  c a r  immediately fol lowing was 

sampled. The s e l e c t i o n  r u l e s  were s t r i c t l y  adhered t o  throughout 

the  p r o j e c t .  

Once t he  sample veh ic le  was d i r e c t e d  i n t o  t h e  inspec t ion  

lane ,  the  f i r s t  t a s k  was t o  complete the  ques t ionna i re .  The sen ior  

t rooper  dispensed the  ques t i onna i r e s  and a s s i s t e d  the  d r i v e r  when 

necessary.  The ques t i onna i r e s  were a t t ached  t o  c l ipboards  and 



handed t o  the dr iver  with a penci l .  The dr iver  was t o l d  tha t  the 

questionnaire was voluntary, r a the r  than made t o  believe tha t  com- 

p le t ion  was mandatory. S t i l l ,  presentat ion by a  trooper and a  three 

t o  f ive  minute wait p r io r  t o  inspection probably accounted for  the 

very h i g h  response r a t e  (over 99%)). 

After the questionnaire was completed, the  vehicle was i n -  

spected u s i n g  standard Michigan inspection procedure. Data was 

recorded on mark sense forms and was transmitted t o  S ta te  Police 

headquarters fo r  processing. Sample inspection s i t e s  received 

unique iden t i f i ca t ion  numbers so tha t  the data  could be i so la ted  

fo r  l a t e r  analysis .  A t  the end of the inspection period, a  

spec ia l  summary sheet was prepared and sent t o  HSRI. T h i s  allowed 

monitoring of the program's progress. More background information 

i s  presented i n  Appendix E .  

A t  times problems arose,  such a s  the weather. Unusually 

frequent p rec ip i t a t ion ,  both r a i n  and snow, were experienced i n  

the summer and f a l l  of 1972. Adverse weather conditions were 

encountered on 12 of the 60 sampling days. Despite t h i s ,  only one 

f u l l  day and three  h a l f d a y s  had t o  be rescheduled. Dedication 

of the sample team i s  well  displayed i n  t h e i r  perseverence i n  

gathering the data,even i n  extreme weather. 

A continuing concern was tha t  of maintaining public acceptance 

of the sample inspection. Most individuals readi ly cooperated w i t h  

the sample, and some even seemed pleased t o  be included i n  a  spec ia l  

sample. S t i l l ,  s ince inspection was involuntary, p a r t i c u l a r  i n d i -  

viduals expressed varying degrees of unhappiness over being sampled. 

To a  ce r t a in  degree, t h i s  problem is probably inherent i n  any 

pol ice /c i t izen  contact ,  or i n  the general operation of the checklane. 

The sample se lec t ion  procedure may have somewhat amplified 

these problems. I n  regular checklane operations,  dr ivers  occasion- 

a l l y  question or  dispute t h e i r  inclusion even when t h e i r  vehicles  

make t h e m  obvious candidates f o r  inspection. Since the sample 

procedure included a  large number of non-defective vehic les ,  the 

question was ra ised  more of ten .  On occasion, the dr iver  of a 



newer veh i c l e  would express  p a r t i c u l a r  d i sp l ea su re  when he could 

r ead i ly  observe veh ic les  w i t h  obvious d e f e c t s  being passed by a f t e r  

he had been s e l e c t e d .  On most occasions ,  explanat ion of t he  pro- 

gram's purpose and the  sampling procedure resolved the  d i f f i c u l t y .  

Occasional ly ,  a d r i v e r  would request  d i smissa l  from the  lane .  

The request  w a s  granted only i n  cases  where remaining could have 

s e r ious ly  a f f e c t e d  the  d r i v e r ' s  o r  passenger ' s  hea l th  o r  wel fa re .  

On two sepa ra t e  occasions ,  a  passenger was being t r anspo r t ed  t o  

a  h o s p i t a l  f o r  emergency t rea tment .  These veh i c l e s  were quickly 

excused. More r o u t i n e l y ,  a  va r i e ty  of reasons  were given i n  asking 

f o r  d i smi s sa l :  e . g . ,  l a t e  f o r  work, sho r t  lunch per iod ,  rou t ine  

d o c t o r ' s  appointment. Such r eques t s  were courteously denied w i t h  

t he  assurance t o  the  motor is t  t h a t  t he  delay would be l e s s  than t e n  

.m inu te s .  A l l  r eques t s  f o r  exemption represented some amount of 

preference f o r  avoiding in spec t ion ,  but t h e  propor t ion of cases  

which involved a c t u a l  hardship was probably very smal l .  Although 

no s p e c i f i c  da t a  were c o l l e c t e d  on those  t h a t  asked t o  be excused, 

sub j ec t i ve ly  i t  appeared t o  be a  r a t h e r  smal l  f r a c t i o n ,  and prob- 

ably corresponds t o  t he  propor t ion of d r i v e r s  i nd i ca t i ng  "great ly  

inconvenienced" on t h e  d r i v e r  ques t ionna i re .  

A more s e r i o u s  problem involved d r i v e r s  who had r ecen t ly  

passed inspec t ion .  Many objected t o  be re inspec ted .  Complaints 

were q u i t e  j u s t i f i e d ,  even though the  law s p e c i f i e d  a  veh ic le  

could be inspected a t  any time. When t h e  c a r  passed i n spec t ion ,  

the  d r i v e r  was informed t h a t  he would be excused from f u r t h e r  

inspec t ion  f o r  an extended per iod ,  nominally t o  t he  end of t he  

cur ren t  ca lendar  year .  T h i s  was re in forced  by i s su ing  a  pass ing 

s t i c k e r  w i t h  a  year-end e x p i r a t i o n  d a t e .  Normal checklane p r a c t i c e  

was t o  exempt these  veh i c l e s .  Consequently, t he se  persons became 

q u i t e  upset  when they were stopped.and re inspec ted .  Some even 

f i l e d  formal complaints .  The problem became more s e r i o u s  a s  t h e  

p ro j ec t  continued.  W i t h  more a c t i v i t y  i n  experimental  a r e a s ,  

t h e  number of passing mo to r i s t s  cons tan t ly  increased .  



Faced w i t h  a  growing and po ten t i a l ly  ser ious  problem, the 

team members, i n  consul tat ion w i t h  the HSRI f i e l d  representa t ive ,  

decided t o  exempt cars  w i t h  current passing s t i c k e r s .  T h i s  

occurred midway i n  the  t h i r d  cycle ,  b u t  was not conveyed t o  more 

senior  individuals  u n t i l  the end of t h a t  cycle .  Once the problem 

became known, discussions were conducted between HSRI and the  

S ta te  Police on how t o  deal  w i t h  the matter .  I t  was decided t o  

continue exempting ca r s  w i t h  current passing s t i c k e r s ,  r a the r  than 

r i s k  the e n t i r e  data  co l l ec t ion  e f f o r t  through the complaints of * 
aroused c i t i z e n s .  

Since the exemption represented a  po ten t i a l  bias  i n  the da ta ,  

the team was ins t ruc ted  t o  count the cars  being excused, T h i s  i n fo r -  

mation was col lec ted  f o r  the fourth and f i f t h  cycles f o r  Genesee 
** and Kent Counties, and fo r  only the f i f t h  cycle i n  Ingham County. 

As can be seen i n  Table 11.1, the extent  of the problem was sub-  

s t a n t i a l .  In Ingham County, 23.5% of the  ca r s  were excused, and 

a t  one locat ion the exemptions were 44% of the  vehicles  o r ig ina l ly  

se lec ted .  I f  i t  is  assumed tha t  a l l  exempted ca r s  were s t i l l  i n  

perfect  condition,  then the passing r a t e  i n  Ingham County could 

have increased by as much as  11.75%. The increase would have been 

hidden by the f a i l u r e  t o  include ca r s  w i t h  passing s t i c k e r s  i n  the  

sample. 

* 
T l l ~  p l - o l ) l ( ~ e l  ;I 1 . o s c a  ; ~ l ) o ~  t t h c  s;imc: t j mct ; b s  1 llc c.ou r.1, c . h ; ~  1 - 
1 r ~ 1 1 ~ c ~ s  1 o 1 c.llc!c-ltl;~~lo prSocod~r 1.o . 'I'hose persotis assoc- 
ia ted  with t l1c program were very s e n s i t i v e  t o  adverse 
publ ic  react ion.  

**  
The decision t o  co l l ec t  t h i s  data was  unfortunately not 
made and  implemented u n t i l  the  fourth cycle f o r  Ingham 
had  been completed. 



Table 11.1 

Proport ion of Original  Sample of 400 Vehicles per  County 
Excused f o r  Having Current Passing Inspect ion S t i c k e r  

County 

Genesee 

I ngham 

Ke n t  

Fourth Cycle F i f t h  Cycle 

12.00 13 - 7 5  
--- 23.50 

5.75 11.25 

When the  exemption data  w e r e f i r s t  c o l l e c t e d ,  i t  had been 

hoped t o  use them t o  co r r ec t  the  o r i g i n a l  data  and thereby remove 

the  b i a s .  However, a f t e r  c a r e f u l  cons idera t ion ,  the  modificat ion 

was not at tempted.  Two f a c t o r s  weighted heavily i n  the  dec i s ion .  

Complete exemption da ta  were ava i l ab l e  f o r  only the  f i f t h  cyc le ,  

while t he  pol icy  had been operat ing t o  an unknown ex ten t  f o r  t h e  

previous two cyc les .  More importantly,  some excused veh ic les  

might have been inspected a s  much a s  s i x  months previously .  I t  

could not be s a f e l y  assumed, t h e r e f o r e ,  t h a t  a l l  excused veh ic les  

would have passed re inspec t ion .  Rather, the  inspec t ion  da t a  were - 
used without co r r ec t i on .  T h i s  g r e a t l y  hampered t e s t i n g  the  check- 

l a n e ' s  e f f e c t i v e n e s s .  The main t e s t s  were f o r  improvement i n  

veh ic le  condi t ion over time. Systematic exclus ion of progress ively  

l a r g e r  numbers of b e t t e r  veh ic les  from the  sample could have 

e a s i l y  cancel led  any p o s i t i v e  time t r ends .  Bas ica l ly ,  i t  is  very 

hard t o  f i nd  success when l a r g e  numbers of presumably success fu l  

cases  a r e  de l i be ra t e ly  ignored. The re fo re , i n  i n t e r p r e t i n g  t he  

d a t a ,  any p o s i t i v e  change over time was considered t o  be s t rong  

evidence f o r  t h e  l a n e ' s  e f f ec t i venes s .  Absence of change was * 
t r e a t e d  a s  being n e u t r a l .  T h i s  seems t o  be the  most sound pos i t i on ,  

* 
Given the  s i z e  of the  b i a se s ,  a  s t ronge r  pos i t i on  would 
s t a t e  t h a t  anything sho r t  of a  negat ive  change would be 
counted a s  a  p o s i t i v e  r e s u l t .  However, s i nce  t h e  s i t u a t i o n  
is  one of incomplete information,  the  neu t r a l  p o s i t i o n  
seems more sound. 



since l a r g e  changes might s t i l l  appea r  d c s p i t c  t h e  b i a s e s  and  

s i n c e  modera te  changes  might no t  have beell d e t e c t a b l e ,  i n  ally e v e n t .  

R e i n s p e c t i n g  v e h i c l e s  which had r e c e n t l y  p a s s e d  i n s p e c t i o n  

p r e s e n t e d  s u b s t a n t i a l  p roblems.  For  f u t u r e  u s e  of t h e  sample team 

t e c h n i q u e ,  s e v e r a l  s t e p s  can be t a k e n  t o  a m e l i o r a t e  t h e  s i t u a t i o n .  

F i r s t ,  p a s s i n g  s t i c k e r s  s h o u l d  be c l e a r l y  worded t o  i n d i c a t e  t h a t  

t h e  v e h i c l e  i s  not  exempt from f u r t h e r  i n s p e c t i o n .  Second ,pas s ing  

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

would p r o v i d e  o p e r a t i o n a l  teams w i t h  a  b e t t e r  means of 'di'f f e r e n % i -  

a t i o n  between more and l e s s  r e c e n t l y  i n s p e c t e d  v e h i c l e s ,  and  would 

a l l o w  more u s e f u l  d a t a  t o  be r e c o r d e d  f o r  t h e  sample .  T h i r d  a  w r i t t e n  

e x p l a n a t i o n  of t h e  sample i n s p e c t i o n  p rocedure  s h o u l d  be g i v e n  t o  

a l l  d r i v e r s .  A c l e a r  u n d e r s t a n d i n g  by t h e  r e c e n t l y  i n s p e c t e d  

i n d i v i d u a l s  t h a t  t h e i r  be ing  s t o p p e d  r e p r e s e n t e d  a  s p e c i a l  

s i t u a t i o n  might l e s s e n  t h e i r  c o n c e r n .  F o u r t h ,  a  c i v i l i a n  from 

t h e  t e c h n i c a l  o r g a n i z a t i o n  s h o u l d  be p r e s e n t  a t  a l l  times. The 

HSRI f i e l d  r e p r e s e n t a t i v e ,  when h e  was p r e s e n t  on t h e  l a n e ,  was 

o f t e n  a b l e  t o  h a n d l e  t h e  c o m p l a i n t s .  T h i s  was p robab ly  no t  due 

t o  t h e  p e r s o n ' s  s u p e r i o r  t a c t f u l n e s s .  R a t h e r ,  h e  had more time t o  

e x p l a i n  t h e  program, and h i s  c i v i l i a n  s t a t u s  l e n t  c r edence  t o  t h e  

s a m p l e ' s  p u r p o s e .  

F i n a l l y ,  some compromise i n  t h e  s e l e c t i o n  p r o c e d u r e  c o u l d  be 

d e v e l o p e d , t o  hand le  r e c e n t l y  i n s p e c t e d  v e h i c l e s .  I f  t h e  compromise 

p rocedure  were s y s t e m a t i c a l l y  f o l l o w e d , a n d  i f  i t  produced  a t  l e a s t  

some d a t a  on t h e  c o n d i t i o n  of t h e  v e h i c l e s  i n  q u e s t i o n ,  t h e n  appro-  

p r i a t e  i n f e r e n c e s  cou ld  be drawn about  t h e  p o p u l a t i o n .  1% was t h e  

l a c k  of a  s y s t e m a t i c  p rocedure  and o f  c o n s i s t e n t  d a t a  which p r e -  

v e n t e d  t h e  p r e s e n t  o b s e r v a t i o n s  from be ing  c o r r e c t e d .  One such  

compromise would be t o  s t o p  a l l  v e h i c l e s  w i t h  c u r r e n t  p a s s i n g  s t i c k e r s .  

After t h e  p e r s o n  had been s t o p p e d ,  t h e  pu rpose  of t h e  sample would 

be q u i c k l y  e x p l a i n e d  t o  h i m  and h i s  v o l u n t a r y  p a r t i c i p a t i o n  re- 

q u e s t e d .  I f  t h e  p e r s o n  d e c l i n e d ,  h e  c o u l d  be promptly excused  a f t e r  

t h e  d a t e  of h i s  l a s t  i n s p e c t i o n  had been r e c o r d e d .  R e s u l t s  f o r  

t h o s e  who c o o p e r a t e d  cou ld  be c o r r e l a t e d  w i t h  t h e  number of r e f u s a l s ,  



and the  e f f e c t  on the  t o t a l  sample could be reasonably i n f e r r e d .  An 
a l t e r n a t i v e  compromise would be t o  s top  only some small f r a c t i o n  

of the ca r s  w i t h  current  passing s t i c k e r s  and sub jec t  them t o  

inspect ion i n  the  normal procedure. For example, none of the  

c a r s  which had been inspected i n  the  l a s t  month, 25% of those 

checked i n  the  pas t  two t o  four  months, and 50% of those checked 

i n  the pas t  f i v e  t o .  s i x  months might be checked. Since the 

degree of annoyance is  probably q u i t e  highly co r r e l a t ed  w i t k  the  

time s ince  l a s t  inspec t ion ,  the  staggered procedure would e l imina te  

many of those wh,o would f e e l  most acute ly  burdened. Data f o r  

these ind iv idua ls  could then be used t o  ad jus t  t he  sample r e s u l t s  

t o  r e f l e c t  excused veh i c l e s .  

Extensive considerat ion has been given t o  the  problems of 

publ ic  acceptance.  Any method which r equ i r e s  the  involuntary 

p a r t i c i p a t i o n  of sub j ec t s  mus t  be used w i t h  extreme care ,even * 
when the outcome does not mate r ia l ly  a f f e c t  t h e i r  we l fa re .  A l l  

concerned were q u i t e  s e n s i t i v e  t o  t h i s  and d id  not want the  

sampling procedure t o  be an undue burden on the  publ ic .  Hence, 

any expression of unhappiness was viewed a s  a  mat ter  of high 

importance. Yet,  those who were extremely unhappy o r  s u b s t a n t i a l l y  

burdened were probably very few i n  number. A somewhat l a r g e r  

group probably would have pre fe r red  not t o  p a r t i c i p a t e  but were 

not acute ly  discomforted. F i n a l l y ,  t he  majori ty were e i t h e r  

neu t r a l  o r  pleased t ha t  they were given a  chance t o  p a r t i c i p a t e .  

The inc lus ion  of the  ques t ionna i re  s u b s t a n t i a l l y  helped i n  t h i s  

r e spec t .  The modif ica t ions  suggested above w i l l  amel iora te  t he  

problems f o r  r ecen t ly  inspected persons.  For those who previously 

f a i l e d  o r  who had not been inspec ted ,  the  problem of acceptance 

should be of l e s s  concern,s ince  they would be l i a b l e  t o  inspect ion 
----------em-------- 

* 
I t  should be r eca l l ed  t h a t  many government informat ion-  
ga ther ing  programs requ i re  the  p a r t i c i p a t i o n  of t he  i nd iv i -  
dua l .  The Census is the  most wide spread example. The 
i s sue  on the  checklane is s t i l l  sens i t ive , though ,due  t o  
po l i ce  involvement, and the very low l e v e l  of enforcement 
a c t i v i t y  during the  sample ought t o  be continued t o  prevent  
s e r i o u s  problems. 



under any circumstances.  Af te r  having taken the  necessary s t e p s  t o  

minimize the  burden, t h e  sample inspec t ion  procedure should be 

con t inued , s ince  i t  produces t h e  most accura te  and unbiased samples 

of veh i c l e  condi t ion  a v a i l a b l e .  

Moving t o  o t h e r  eva lua t ion  a c t i v i t i e s ,  d r i v e r  in te rv iews  

went q u i t e  we l l .  In f a c t ,  t he  in te rv iew probably increased publ ic  

acceptance.  Many seemed pleased t o  express  t h e i r  op in ions ,  and 

t h e  ques t i onna i r e  l e n t  c r e d i b i l i t y  t o  t he  s ta tement  t h a t  they had 

been stopped f o r  a  s p e c i a l  survey.  Response was vo lun ta ry ,  b u t  

some respondents doubt less ly  f e l t  some compulsion, given the  c i r -  

cumstances. Less than 50 out  of over 6000 d r i v e r s  refused t o  com- 

p l e t e  the  ques t i onna i r e .  T h i s  i s  an unusually high response r a t e .  

In  t he  f i r s t  two weeks of t he  eva lua t ion  per iod ,  a  d r a f t  

ques t i onna i r e  was u t i l i z e d  t o  p r e t e s t  t h e  f i n a l  form. The p r e t e s t  

ques t i onna i r e  y ie lded  769 respondents and provided t h e  oppor tuni ty  

t o  s o r t  out obviously d e f i c i e n t  i tems and t o  improve t he  o v e r a l l  

q u a l i t y  of t he  q u e s t i o n n a i r e .  Since the  f i n a l  ques t i onna i r e  was 

i n  simple mult iple-choice format,  most persons were ab l e  t o  complete 

i t  without d i f f i c u l t y .  On occasion when the  person had problems 

i n  completing the  form, t h e  in te rv iewer  would read t he  ques t i ons  

aloud and e n t e r  the  app rop r i a t e  response.  Such problems were 

l im i t ed  t o  a  few s e n i o r  c i t i z e n s  and t o  one neighborhood w i t h  a  

heavy Chicano popula t ion .  

One item d i d  cause some d i f f i c u l t y .  A ques t ion  on family 

income w a s  included t o  t e s t  the  s i t e  c h a r a c t e r i s t i c s .  A number of 

people f e l t  the  ques t ion  was an invasion of p r ivacy .  When they 

quest ioned the  t ime,  they were t o l d  a  rep ly  was voluntary .  I f  

t h e  person inqui red  f u r t h e r ,  he was informed t h a t  t he  r e sea rche r s  

needed t o  know what type of neighborhoods were being most s t rong ly  

a f f e c t e d  by t h e  checklane,  and t h a t  the  ques t ion  was t he  s imples t  

way of f i nd ing  o u t .  About 18% of t h e  people dec l ined  t o  answer 

t h i s  q u e s t i o n .  In  a l l ,  t he  ques t i onna i r e s  went smoothly and 

y i e lded  highly  u s e f u l  informat ion.  



Roadside observation f o r  l i g h t i n g  de fec t s  w a s  the  most smoothly 

conducted evaluat ion a c t i v i t y .  Since no publ ic  contact  w a s  necessary, 
no d i f f i c u l t i e s  were encountered i n  data co l l ec t i on .  Furthermore, 

the  data  co l lec ted  were highly unbiased, s ince  every veh ic le  pas- 

s ing  t he  loca t ion  was included i n  the  observation.  Additional 

d e t a i l s  on roadside observations can be found i n  Chapter IV. 

I n  a l l  the evaluat ion a c t i v i t i e s  can be considered success fu l .  

The design t a r g e t s  were f u l l y  met. A s  w i l l  be discussed i n  the  

next s ec t i on ,  the  procedure produced a very represen ta t ive  sample 

of the  vehic le /dr iver  populat ion,  even though some biases  were 

induced i n  measuring changes over time. Publ ic  acceptance was a  

bothersome problem, b u t  the  method produced a  degree of response 

on volunteers .  In r e t ro spec t ,  those who were se r ious ly  annoyed 

a t  being sampled were a  r e l a t i v e l y  small minori ty.  Consequently, 

the  techniques used here can be s t rongly  recommended f o r  f u r t h e r  

use .  



E .  Sample Representnt iveness  

The major t e s t  of any sample is how wel l  i t  r ep re sen t s  the  

popula t ion.  Much e f f o r t  is  o f t e n  necessary t o  achieve a  repre-  

s e n t a t i v e  sample. Many problems w i l l  be encountered,  and i t  is 

almost axiomatic t h a t  h a s t i l y  done, r a t h e r  p a i n l e s s  da t a  c o l l e c t i o n  

y i e l d s  poor informat ion.  As should be apparent from the  l a s t  

s e c t i o n ,  much work was devoted t o  making the  study q u i t e  repre-  

s e n t a t i v e .  Analysis of the  a v a i l a b l e  da t a  i n d i c a t e s  t h a t  t he  

e f f o r t s  were l a rge ly  succes s fu l .  

The random sample of veh i c l e s  s e l e c t e d  f o r  inspec t ion  i n  t he  

eva lua t ion  was found t o  be highly r ep re sen t a t i ve  of the  d r i v e r  and 

veh i c l e  popula t ion of Michigan. Family income, d r i v e r  age ,  and 

d r i v e r  sex matched c lo se ly  t he  o v e r a l l  popula t ion d i s t r i b u t i o n s .  

Vehicle make and age d i s t r i b u t i o n s  were i n  good accord w i t h  r eg i s -  

t r a t i o n  l i s t s .  Analysis  was based on d r i v e r  in terview informat ion.  

The t o t a l  in terview sample numbered 6273 x i t h  6245 d r i v e r s  e i t h e r  * 
f u l l y  o r  p a r t i a l l y  completing the  ques t i onna i r e .  A t o t a l  of 

796 d r i v e r s  at tempted o r  completed t h e  p r e - t e s t  ve rs ion ,  

whi le  5449 d r i v e r s  p a r t i c i p a t e d  i n  the  f i n a l  vers ion  of t h e  

ques t i onna i r e .  

Income l e v e l  of t h e  p a r t i c i p a n t s  was a  key des ign v a r i a b l e .  

The design was balanced ac ros s  income l e v e l s  w i t h  equal  numbers of 

s i t e s  loca ted  i n  low and high income a r e a s .  The v a l i d i t y  of the  
s i t e s  i n  meeting t h i s  c r i t e r i a  was t e s t e d  through the  use of t he  

ques t ion  concerning t h e  d r i v e r ' s  family  income. In each of the  

t h r e e  count ies ,  t h e  major i ty  of  d r i v e r s  repor ted  t h e i r  income i n  

t h e  middle-to-high range ($12,500 t o  $20,000) .  The v a l i d i t y  of t he  

s e l e c t e d  s i t e s  i n  terms of income c h a r a c t e r i s t i c s  was measured by 

t h e  f r a c t i o n  of d r i v e r s  i n  the  lower ( 0  - $7,500) range and i n  the  

high range (over $20,000).  T h i s  informat ion is  presented i n  
Table 1 1 . 2 .  A t  a l l  low income s i t e s ,  i n d i v i d u a l s  i n  t h e  lower income 
.................... 

* 
Numbers presented here d i f f e r  s l i g h t l y  from those  i n  
Chapter 111, due t o  t h e  i nc lu s ion  of c e r t a i n  re inspec ted  
v e h i c l e s  i n  the  veh i c l e  d a t a .  



range were found more f requent ly  than were persons i n  the  high 

income range. Conversely, a t  most high income s i t e s ,  persons i n  

the  high range outnumbered those i n  the  low income range. One 

s i t e  i n  Genesee, one i n  Ingham, and two i n  Kent reversed t h i s  

pa t t e rn .  A t  these four  high income s i t e s ,  many se rv ice  workers 
, 

i n  the  neighborhood could have been stopped, or  t r a f f i c  could 

have included a high number of non-local veh ic les .  Overal l ,  se lec ted  

s i t e s  matched the income c r i t e r i a  q u i t e  wel l .  

Table 11.2 

S i t e  Income C la s s i f i ca t i ons  vs .  Percent of Drivers 
Fa l l ing  i n  Low and High Income Categories by County 

County : Genesee Ingham Kent 
Income group : High Low High Low High Low 
S i t e  type:  

Low 3 . 3  21.8 1 .4  31.9 4,3. 25.6 
Low 7 . 7  20.0 7 . 1  18.9 2 .5  25.4 
Low 4 .0  21.8 6 .9  21.3 4.2 23.1 
Low 3 . 8  25.9 4.2 29.9 3 . 9  29.0 

High 
High 
High 
High 

* Ind ica tes  s i t e  w i t h  reversed income p a t t e r n .  

Considering ind iv idua ls  r a the r  than s i t e s ,  t he re  is good 

agreement between census data  and o ther  information on family income 

and the responses on the ques t ionna i re .  The d i s t r i b u t i o n  of family 

income a s  repor ted on the  ques t ionna i re  is i l l u s t r a t e d  i n  Tables I I .3a  

and I I .3b .  Comparison of these  two t a b l e s  w i t h  the income data  

generated by  the  1970 Census revea l s  a c lose  s i m i l a r i t y  between 

the aggregate income groupings represented by the  sample and those 

of the  Michigan and sample county populat ions.  Since the  ca tegor ies  

used i n  t he  two measures a r e  not ident ica1,exact  comparisons a r e  

not poss ib le ,  b u t ,  a s  can be seen i n  Table I I . 4 a ,  the  d i s t r i b u t i o n s  



a r e  s i m i l a r .  Another comparison of income g roup ings  is shown i n  

Table  I I . 4 b .  I t  can be noted  t h a t  t h e  below pover ty  l e v e l  and 

above $15,000 c a t e g o r i e s  of Table  I I , 4 b  a r e  of t h e  same o r d e r  of 

magnitude a s  t h e  under  $5 ,000 ca tegory  and over  $12,500 group i n  

T a b l e s  I I . 3 a  and I I . 3 b .  I t  w a s , t h e r e f o r e , c o n c l u d e d  t h a t  t h e  sample 

was r easonab ly  r e p r e s e n t a t i v e  of t h e  income groups  i n  t h e  s t a t e  

and i n  t h e  e x p e r i m e n t a l  c o u n t i e s .  

Table  IZ.3a 

Frequency D i s t r i b u t i o n  of Annual Family Income 
i n  T o t a l  Sample 

under  $5000 t o  $7500 t o  $12,500 t o  ove r  
$5000 $7500 $12,500 $20,000 $20,000 

Frequency 468 642 1572 1157 622 

Pe rcen tage  8 . 6  11 .8  28 .8  21.2 11 .4  

* Missing d a t a  = 988 (18.1%) 

Table  I I . 3 b  

Frequency D i s t r i b u t i o n  of  Annual Family Income 
by County i n  Sample Q u e s t i o n n a i r e  

$5000 o r  $5000 t o  $7500 t o  $12,500 t o  $20,000 
under  $7500 $12,500 $20,000 and up 

Genesee 8 .6% 11.0% 30.0% 22.5% 10.3% 

Ingham 9.0% 11.5% 28.9% 24.0% 13.7% 

Ke n t  8 .2% 12.7% 27.8% 17.  8% 10.4% 

* Missing d a t a  = 888 (18.1%) 

Tab le  I I . 4 a  

Family Income i n  1969 i n  M e t r o p o l i t a n  
Areas of Michigan 

under  5000 t o  7000 t o  10 ,000 t o  25 ,000 
5000 6999 9999 24 ,999 and up 

* Michigan S t a t i s t i c a l  A b s t r a c t .  D i v i s i o n  of Research ,  
Graduate  School  of Bus iness  A d m i n i s t r a t i o n ,  Michigan 
S t a t e  U n i v e r s i t y ,  Ninth E d i t i o n ,  1972. 



Table  I I . 4 b  

Pe rcen t  of Fami l i e s  w i th  Low and High Incomes - 1969** 
(by county)  

Genesee Ingham Kent 

Below pove r ty  
l e v e l *  6 .7% 

$15,000 o r  
more 27.1% 

Median income Median income Median income 
11 ,255  11,193 10,692 

* Pover ty  l e v e l  i s  d e f i n e d  a s  a  fami ly  of f o u r  l i v i n g  
on l e s s  t h a n  $4,137 ( i n  1971) annual  income, 

** U.S. Bureau of t h e  Census, Curren t  P o p u l a t i o n  Repor t s ,  
P-60, No. 86 ,  " C h a r a c t e r i s t i c s  of t h e  Low-Income Popu- 
l a t i o n  1971", U.S. Government P r i n t i n g  O f f i c e ,  Washington, 
D . C .  1972. 

A second demographic c h a r a c t e r i s t i c  surveyed by t h e  q u e s t i o n -  

n a i r e  was t h a t  of d r i v e r  s e x .  The p e r c e n t  of male d r i v e r s  responding  

t o  t h e  f i n a l  v e r s i o n  of t h e  q u e s t i o n n a i r e  was 56.6% (3082) ;  female  

d r i v e r s  were 4 2 . 3 %  of  t h e  sample.  Missing d a t a  on s e x  was recorded  

f o r  on ly  1.1%. The d i s t r i b u t i o n  by sex  of l i c e n s e d  d r i v e r s  i n  * 
Michigan i n  1971 was 54.66% f o r  males and 45 .33% f o r  f ema les .  

The c l o s e  s i m i l a r i t y  between l i c e n s e d  d r i v e r s  and sampled 

d r i v e r s  can be e x p l a i n e d  by t h e  hours  of coverage des igned  i n t o  

t h e  exper iment .  The d e s i g n  s t i p u l a t e d  o p e r a t i n g  t i m e s  ex t end ing  

from 7:30 a.m. u n t i l  6 :00  p.m. Coverage was provided  ove r  t h e  

12 :00 - 1 :00 p.m. lunch hour ,  a s  w e l l  a s  du r ing  bbth "rush hour s f ' ,  

t h u s  i n c l u d i n g  male workers  a s  w e l l  a s  housewives i n  t h e  sample.  

The age of t h e  d r i v e r  was g a t h e r e d  f o r  99% of t h e  sample.  

The range  of a g e s  was from age f i f t e e n  (0 .1%)  t o  t h e  o l d e s t  d r i v e r ,  

age 86. The mean age was 3 8 . 3 4  y e a r s  w i t h  a  s t a n d a r d  d e v i a t i o n  

of  15 .79  .................... 
* 

Michigan Dr ive r  S t a t i s t i c s  Report  No. 4 ,  Michigan Depart-  
ment of S t a t e ,  Bureau of F i e l d  S e r v i c e s ,  Lansing,  Michigan, 
November 1971. 



Table 11 .5  

Comparison of Driver Age i n  10-Year Groups 
Sample vs .  S t a t e  D i s t r i b u t i o n  

Age Group 

15-24 
25-34 
35-44 
45-54 
55-64 
65-74 
75 and o lde r  

Sample 
Number 

Sample 
% 

Michigan* 
% 

24.3 
21.0 
17 .0  
17.0  
12.2 
6 .3  
2 . 1  

* Source: Michigan Department of S t a t e ,  Michigan 
Driver S t a t i s t i c s .  

In Table 11.5  the  d i s t r i b u t i o n  of d r i v e r s  by age i n  Michigan matches 

t he  sample very c lo se ly  when ages a r e  arranged i n  t e n  year  groupings.  

The sample is q u i t e  r e p r e s e n t a t i v e  of the  o v e r a l l  d r i v e r  popula t ion 

i n  terms of age,  

Comparison of t he  sample w i t h  veh i c l e  r e g i s t r a t i o n  f i g u r e s  f o r  

t he  t h r e e  count ies  i n d i c a t e s  c lo se  correspondence. Vehicle make 

information is presented i n  Table I I . 6 a .  For most of t h e  major 

makes, t he  d i f f e r e n c e s  between the  sample and the  r e g i s t r a t i o n  l ists 

a r e  q u i t e  smal l .  Buicks a r e  underrepresented i n  t he  sample. T h i s  

might be accounted f o r  by a  l a rge  number of corpora te  r e g i s t r a t i o n s  

of t he  Buick Motor Divis ion veh i c l e s  i n  Genesee County, t h e  l oca t i on  

of Buick 's  headquar ters .  These c a r s  might be operated elsewhere.  

Conversely, t h e  over represen ta t ion  of "other" makes, mostly fo re ign  

c a r s ,  might a r i s e  from t h e  l a r g e  s tuden t  popula t ion i n  Ingham County. 

Students  o f t e n  opera te  c a r s  a t  school but r e g i s t e r  them elsewhere.  

Vehicle model year  d i s t r i b u t i o n s  f o r  the  sample and f o r  t h e  t h r e e  

count ies  a r e  given i n  Table I I . 6 b .  1971 model year  veh i c l e s  a r e  

t h e  most f requent ,bo th  i n  the  sample and i n  t h e  r e g i s t r a t i o n  d a t a .  

1972 and 1973 veh ic l e s  a r e  s l i g h t l y  more preva len t  i n  t he  sample, 

s i n c e  r e g i s t r a t i o n  l is ts  were compiled a s  of J u l y  1, 1972. Con- 

sequent ly ,  not a l l  1972 and no 1973 veh ic l e s  appear i n  t h e  r e g i s -  

t r a t i o n  d a t a .  From 1970 backwards, the  f r a c t i o n  of veh i c l e s  i n  each 



model y e a r  d e c l i n e s  more o r  less r e g u l a r l y .  Through 1967,  t h e  

f i g u r e s  a r e  i n  c l o s e  a c c o r d .  The sample p i cked  up s l i g h t l y  fewer  

1963 through 1966 v e h i c l e s  and more pre-1963 c a r s  t h a n  e x i s t e d  i n  

t h e  p o p u l a t i o n .  O v e r a l l ,  the sample i n c l u d e d  s l i g h t l y  fewer  p re -  

1967 v e h i c l e s  t h a n  d i d  t h e  r e g i s t r a t i o n  f i g u r e s  (29.1% v s .  31.27,) .  

T h i s  may be e x p l a i n e d  by t h e  d i f f e r e n c e s  i n  mi l eage  d r i v e n  by 

o l d e r  a s  opposed t o  newer v e h i c l e s .  I n  a l l ,  t h e  sample a p p e a r s  t o  

have produced a  q u i t e  r e p r e s e n t a t i v e  d i s t r i b u t i o n  of v e h i c l e s ,  

p a r t i c u l a r l y  when p o s s i b l e  d i s c r e p a n c i e s  between r e g i s t r a t i o n  num- 

b e r s  and m i l e s  d r i v e n  i n  a  p a r t i c u l a r  a r e a  a r e  c o n s i d e r e d .  

Tab le  I I . 6 a  

Comparison of Veh ic l e  Makes i n  
Sample and County R e g i s t r a t i o n s  

Make 
% of ** % of 

R e g i s t r a t  i o n s  Sample 

AMC 2.3 2 . 0  

Buick 

C a d i l l a c  

Chevro le t  

C h r y s l e r  

Dodge 

Ford 

Oldsmobile 

Plymouth 

Pont i a c  

O the r s  

* D i f f e r e n c e s  s i g n i f i c a n t  a t  95% conf idence  l e v e l  o r  h i g h e r .  

** Source : R.L. Polk and Company 



Tab le  I I . 6 b  

Comparison of Vehic le  Model Year i n  
Sample and County R e g i s t r a t i o n s  

(% of V e h i c l e s )  

Sample County Sample County 

1973 0 . 8  N . A . * *  1967 8 . 4  8 . 9  

1972 1 2 . 1  1 1 . 4  1966 6 . 6  8 . 8  

1971 14 .8  1 4 . 3  1965 6 . 0  8 . 4  

1970 11 .9  11.1 1964 4 . 0  5.6 

1969 1 2 . 0  1 1 . 7  1963 2 . 6  3 . 4  

1968 10 .9  11.1 p r e  1963 9 . 9  5.0 

* Source :  R . L .  Polk  Company 

** R e g i s t r a t i o n  f i g u r e s  a s  of  J u l y  1. 



F. Conclusion 

Implementation of both the  opera t iona l  and eva lua t ion  phases 

of Michigan's t r i a l  s u b s t i t u t e  motor veh ic le  inspec t ion  program 

was l a rge ly  succes s fu l .  In the  opera t iona l  a r e a ,  the  t a r g e t  num- 

ber  of inspec t ions  was e a s i l y  achieved, and the  follow-up system 

was implemented w i t h  an extremely high publ ic  response.  I n  the  

eva lua t ion  phase, a  harmonious p o l i c e / c i v i l i a n  co-operat ive 

e f f o r t  was made, and the  experimental  design was q u i t e  success fu l  

i n  producing a  sound da ta  base.  Much of the  c r e d i t  f o r  t h i s  i s  

due t o  the  experience and open-minded approach of the  Michigan S t a t e  

P o l i c e ' s  Safety and T r a f f i c  Divis ion.  Judged on the  bas i s  of how 

we l l  t he  job was done, which i s  the  c r i t e r i a  by which a  good number 

of programs a r e  measured, the  Michigan program can be r a t ed  very 

highly .  

In t h i s  chap te r ,  a  number of problems have been discussed 

q u i t e  openly and candidly.  These should be kept i n  pe rspec t ive .  

Most of the  problems were r e l a t e d  t o  publ ic  a c c e p t a b i l i t y ,  I t  

m u s t  be recognized t h a t  i n  deal ing w i t h  many thousands of i nd iv idua l s  

a c e r t a i n  f r a c t i o n  w i l l  be a l i e n a t e d .  Considering the  nature  of 

the  checklane, t he  number of unhappy persons was q u i t e  small  and 

probably c lose  t o  the  i r r e d u c i b l e  minimum. Discussion of the  

problem was motivated by two concerns. F i r s t  ,only by recognizing 

and acknowledging a  problem can continuing e f f o r t s  be made t o  

minimize i t .  Second, the  present  program, i n  scope and degree of 

experimental c o n t r o l ,  is  unique i n  t he  motor veh ic le  inspec t ion  

a r ea  and r a t h e r  r a r e  i n  the  genera l  f i e l d  of highway s a f e t y .  There- 

f o r e ,  the  problems were discussed so  t h a t  o the r s  could benef i t  
* 

from Michigan's exper ience.  



111. SAMPLE INSPECTION RESULTS 

Vehicle inspec t ion  checklnnes were operated i n  t h i s  p ro jec t  

t o  a t t a i n  th ree  l e v e l s  of coverage f o r  the  veh i c l e s  r eg i s t e r ed  

i n  a given county. In Kent County approximately 5% of the  veh ic les  

were inspected,  10% of t he  r eg i s t e r ed  veh ic les  i n  Genesee County 

were inspected,  and approximately 20% of Ingham County's veh ic le  

populat ion were stopped f o r  inspec t ion .  

Inspect ion l oca t i ons  were c a r e f u l l y  s e l ec t ed  such t h a t  half  

of t he  veh ic les  stopped were e i t h e r  operat ing i n ,  en t e r ing ,  o r  

leaving suburban o r  f r i n g e  a r e a s ,  and half  of the  data  were col-  

l e c t e d  from veh ic les  i n  more c e n t r a l  urban a r ea s .  Also, half  the  

l oca t i ons  were i n  o r  near low income a r e a s ,  while t he  o the r  half  

were located i n  high income neighborhoods. 

Checklanes were operated f o r  one week i n  each county on a  

r o t a t i n g  bas i s  f o r  each of f i v e  cyc les .  The sequence was one 

week each i n  Ingham, then Genesee, and then Kent County f o r  a  

given th ree  week cycle  w i t h  r e p e t i t i o n  i n  the  same order  f o r  

t he  next cycle .  Cycle da t e s  were: Cycle 1, May 8-24; Cycle 2 ,  

June 12-30: Cycle 3 ,  July 31-August 18;  Cycle 4 ,  September 11-29; 

and Cycle 5 ,  October 23-November 10. 

The Michigan S t a t e  Po l ice  veh ic le  inspec t ion  team ( r e f e r r ed  

t o  here in  a s  the Sample Team), which gathered the  vehic le  de fec t s  

data  f o r  t h i s  p r o j e c t ,  inspected a  l a rge  number of components on 

each veh ic le .  The inspec t ion  included a l l  l i g h t s ,  brake pedal 
1 

depress ion,  mi r rors ,  opera tors  l i c e n s e ,  e t c .  T h u s ,  the  inspec t ion  

included veh ic le  components considered r e l a t e d  t o  s a f e ty  a s  wel l  

a s  such non-vehicle components a s  va l i d  drive$s l i c ense  and veh ic le  

r e g i s t r a t i o n .  Each item was recorded ind iv idua l ly  a s  p a s s - f a i l .  

These component scores  were then coded f o r  computer a n a l y s i s ,  

a s  were a number of o ther  v a r i a b l e s  such a s  county number, make 

of veh i c l e ,  model year ,  and so  on, which were necessary f o r  

ana lyses .  In add i t i on ,  component su5-system ca tegor ies  were b u i l t  



i n t o  the  computer f i l e  which included a  number of the  s p e c i f i c  

components. For example, a category of t o t a l  l i g h t s  was designated 

t o  include a l l  of the  l i g h t s  checked such t h a t  a  f a i l u r e  on any 

one o r  more l i g h t s  r e su l t ed  i n  t h a t  veh ic le  being coded a s  " f a i l "  

f o r  t o t a l  l i g h t s .  S imi l a r ly ,  a category c a l l e d  "Total Number 

Defect Lights"  was used t o  sum t he  f a i l u r e s  on l i g h t s  f o r  each 

veh i c l e ,  so t h a t  a vehic le  w i t h  a  de fec t i ve  headlamp and a  de fec t i ve  

t a i l  lamp would rece ive  a code of 2 f o r  t h i s  ca tegory.  The computer 

d ic t ionary  i s  shown i n  Table 111.1. S p e c i f i c  va r i ab l e  codes w i l l  

be defined a s  analyses  f o r  those ca t ego r i e s  a r e  d iscussed i n  t h i s  

s e c t i o n .  

T h i s  l a rge  a r ray  of va r i ab l e s  could be analyzed i n  many 

d i f f e r e n t  ways, of course,  w i t h  numerous s t a t i s t i c a l  t e s t s .  How- 

eve r ,  such a  shotgun approach is not the  most e f f i c i e n t ,  and 

g r e a t l y  increases  t he  chance of f a l s e l y  de t ec t i ng  an unreal  e f f e c t .  

Rather,  a more workable approach i s  t o  determine i f  s i g n i f i c a n t  

changes occurred f o r  the  sub-system ca t ego r i e s  and, based on these  

ana lyses ,  t o  search out changes i n  s p e c i f i c  component de fec t s  and/ 

o r  county c h a r a c t e r i s t i c s  such a s  d i f f e r e n c e s  between low and high 

income a rea s .  

U t i l i z ing  t h i s  h e u r i s t i c  approach, an i n i t i a l  considerat ion 

is  whether or  not the  veh ic le  f a i l u r e  r a t e  changed i n  any of the  

sample count ies  ac ros s  t h e  inspec t ion  cyc les  of the p r o j e c t .  The 

Vehicle A l l  v a r i ab l e  (V59) r ep re sen t s  the  composite p a s s - f a i l  

r e s u l t  f o r  a l l  components inspected.  That is ,  any veh ic le  which 

passed inspec t ion  on a l l  components was scored a s  pass f o r  t h i s  

v a r i a b l e  whereas f a i l u r e  on any o r  a l l  components was scored 

simply a s  f a i l .  I t  can be seen i n  Table 111.2 t h a t  regress ion  

ana lyses  revealed no s i g n i f i c a n t  change i n  the  f a i l u r e  r a t e  ac ros s  

t he  f i v e  inspec t ion  cycles  f o r  Kent (5%), Genesee (10%)) o r  

Ingham (20%) Counties. I t  i s  apparent t h a t  none of t he  count ies  

exh ib i t ed  a  change i n  f a i l u r e  r a t e  t h a t  even came close  t o  being 

s t a t i s t i c a l l y  s i g n i f i c a n t .  Indeed, Figure 111.1 shows t h e  p l o t t e d  

regress ion  l i n e s  t o  be v i r t u a l l y  f l a t .  



T A B L E  111.1 
COMPUTER D I C T I O N A R Y  

V a r i a b l e  N u m b e r  

1 
2  
3 
4 
5 
6  
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  
15  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
2 2  
2 3  
2 4  
25 
2 6  
2 7 
2 8 
29 
30 
31 

V a r i a b l e  N a m e  

H S R I  Sequence N u m b e r  
M S P  Locat ion N u m b e r  
M S P  T e a m  N u m b e r  
H S R I  C o u n t y  C o d e  
H S R I  Location C o d e  
Location I n c o m e  
L o c a t i o n  U r b a n i z a t i o n  
Location T y p e  
M o n t h  
D a y  
Y e a r  
W e e k  of Y e a r  
C y c l e  
M a k e  
M o d e l  Y e a r  
T y p e  of V e h i c l e  
M i l e a g e  
I n spec t ion  N u m b e r  
S a f e t y  G l a s s  
V i s i o n  O b s t r u c t e d  
T o t a l  G l a s s  
W i p e r s  
W a s h e r s  
W i p e r s - W a s h e r s  C o m b i n a t i o n  
M i r r o r  
T o t a l  V i s i o n  I t e m s  
F r o n t  D i r e c t i o n a l  
H i g h  B e a m  H e a d l i g h t  
Low B e a m  H e a d l i g h t  
H e a d l i g h t  A i m  
H e a d l i g h t  O u t p u t  

V a r i a b l e  N u m b e r  V a r i a b l e  N a m e  

H e a d l i g h t  O p e r a t i o n  
T a i l  L i g h t  
B r a k e  L i g h t  
R e a r  D i r e c t i o n a l  
P l a t e  L i g h t  
B e a m  Ind ica to r  
T o t a l  M a j o r  L i g h t s  
T o t a l  N u m b e r  D e f e c t s  - L i g h t s  
To ta l  L i g h t s  
H o r n  
S t e e r i n g  
Foot B r a k e s  
E m e r g e n c y  B r a k e s  
B r a k e s  - A l l  
T i r e s  B u l g e  o r  B r e a k  
T i r e  Treads 
T i r e s  A l l  
T o t a l  C o n t r o l  
E x h a u s t  N o i s e  
E x h a u s t  S m o k e  
E x h a u s t  A l l  
O p e r a t o r s  L i c e n s e  
R e g i s t r a t i o n / I n s u r a n c e  
T o t a l  O p e r a t o r  
T o t a l  M a j o r  M e c h a n i c a l  
T o t a l  M e c h a n i c a l  
Tota l  I n s p e c t i o n  
V e h i c l e  A l l  
S u m m o n s  
Seat B e l t  



TABLE 111.2 

Regression Analyses on Vehicle All: 
number of failures per 100 vehicles 

County Income Constant Cycle Error* F Significance 

Kent All 50.44 -. 15 25.02 .040 .84 

Genesee All 51.11 .25 24.90 .097 .75 

Ingham All 52.09 -.50 25.01 .446 .50 

Kent Low 53.38 .13 24.91 ,013 .91 

High 47.55 -.29 24.93 .071 .79 

Genesee Low 55.76 .37 24.58 ,103 .75 

High 47.25 .lo 24.99 ,009 .92 

Ingham Low 61.85 -1.71 24.53 2.55 .11 

High 42.11 .93 24.77 .764 . 3 8  

*Error terms presented in Section I11 tables are the Mean 
Squared Errors. These represent observation errors after 
removing the effects of Cycle. 

TABLE 111.3 

Number of Total Operator Defects 
per LOO Vehicles Inspected 

CYCLE 

Kent 
!w 

Genesee 
3 
0 u Ingham 



A s  t h e  reader  w i l l  undoubtedly note i n  t h i s  s e c t i o n ,  t he  

Sample Team da t a  produced r a t h e r  meager information on random 

veh ic l e  i n s p e c t i o n .  However, i t  should be pointed out t h a t  ev i -  

dence f o r  s i g n i f i c a n t  changes may have been suppressed due t o  

t he  i n spec t ion  procedures.  The Sample Team began ignor ing pre-  

v iously  inspec ted  v e h i c l e s ,  a s  evidenced by c a r s  bearing passing 

s t i c k e r s ,  sometime around cyc le  t h r e e .  Th is  had t h e  e f f e c t  of 

omi t t ing  veh i c l e s  from the  sample which were non-defective and 

a l t e r e d  the  purely  random s e l e c t i o n  scheme. Of course ,  t h e  r e s u l t  

was probably a  b i a s  toward s topping more d e f e c t i v e  veh i c l e s  than 

e x i s t  i n  t he  t o t a l  popula t ion ,  s i nce  non-defective cases  were 

sys t ema t i ca l l y  excluded.  Since t h i s  b i a s  may have been g r e a t ,  

the  p o t e n t i a l  e x i s t s  t h a t  evidence f o r  decrements i n  d e f e c t s  was * 
t h u s  camouflaged by t h e  s e l e c t i o n  process .  

Therefore ,  decrements found d e s p i t e  t h i s  "noise" a r e  s u b -  

s t a n t i a l  evidence f o r  random veh ic l e  i n spec t ion  a t  t he  20% coverage 

l e v e l ,  and o the r  de fec t  decreases  may have been hidden by t he  

s e l e c t i o n  b i a s .  The remainder of t he  da t a  presented here in  should 

be s tud i ed  w i t h  t h a t  warning i n  mind .  

Data gathered i n  t he  l i g h t i n g  survey aspec t  of t h i s  p ro j ec t  

i nd i ca t ed  t h a t  changes i n  v e h i c l e s '  e x t e r n a l  lamp outages occurred 

d i f f e r e n t i a l l y  i n  high and low income a r e a s  of the  t e s t  coun t i e s .  

Therefore ,  i t  seems reasonable t o  ask if t h e r e  may have been an 

income a rea - r e l a t ed  change i n  t he  percentage of veh i c l e  f a i l u r e s .  

Regression ana lyses  of t h e  Vehicle A l l  d a t a  from the  Sample 

Team were computed f o r  low and high income a r e a s  i n  each of t h e  

t h r e e  sample coun t i e s .  Table 111.2 shows t h a t  no s i g n i f i c a n t  

changes occurred i n  any of t he  count ies  when the  da t a  were 

s t r a t i f i e d  by high and low income a r e a s .  I t  can be seen from t h e  

cyc le  c o e f f i c i e n t  t h a t  t h e  low income a rea  of Ingham County ex- 

h i b i t e d  some decrement i n  f a i l u r e s  which was g r e a t e r  than t h a t  i n  

* 
For example, 23% of t he  f i f t h  cyc le  sample i n  Inghzm County 
were veh i c l e s  which were s u b s t i t u t e d  f o r  c a r s  w i t h  cur ren t  
pass ing s t i c k e r s .  For a  f u l l e r  d i s cus s ion ,  see  Chapter 11. 
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t h e  o ther  a r e a s ,  but even a t  t he  r a t h e r  l i b e r a l  .10 Type I  e r r o r  

p r o b a b i l i t y  l e v e l  t h i s  cannot be accepted a s  a  s i g n i f i c a n t  down- 

t r e n d .  

For those readers  who a r e  unfami l ia r  w i t h  t he  regress ion  

r e s u l t s  t a b l e s  a s  presented i n  t h i s  r e p o r t ,  i t  may be valuable  

t o  comment b r i e f l y  on them. Regression a n a l y s i s  is a  procedure 

used t o  f i t  a  s t r a i g h t  l i n e  through some number of da t a  po in t s  

s o  t h a t  the  f i t t e d  l i n e  best  r ep re sen t s  a l l  t h e  po in t s  ( i . e . ,  

minimizes t he  e r r o r  o r  "miss" between the  l i n e  and a l l  da t a  p o i n t s ) .  

Figure 111.1 shows regress ion  l i n e s  f i t t e d  t o  the  Vehicle A l l  

d a t a .  Figure 111.2 con ta ins  the  number of Vehicle A l l  f a i l u r e s  

f o r  each cyc le .  I f  one superimposes these  two p l o t s ,  i t  can be 

seen t h a t  the  regress ion  l i n e s  a r e  the  "best l i n e a r  f i t "  t o  t he  

d a t a .  

One can p l o t  regress ion  l i n e s  from the  t a b l e s  using the  formula: 

Y-a+bx 

where x  = the  cycle  number 

a  = constant  c o e f f i c i e n t  

b  = cycle c o e f f i c i e n t  

T h u s ,  from Table 111.2 the  regress ion  l i n e  f o r  Kent County, a l l  

income a r e a s ,  begins a t  50.29 i n  cycle  one ( Y  = 50.44 I- (1)  ( - .15) ) ,  

and ends a t  49.69 i n  cycle f i v e  ( Y  = 50.44 I- (5)  ( - . 15 ) ) .  I t  can 

be seen t h a t  the  constant  c o e f f i c i e n t  r ep re sen t s  t he  s t a r t i n g  po in t  

of the  regress ion  l i n e  a t  hypothe t ica l  cycle  ze ro  and the  cycle 

c o e f f i c i e n t  r ep re sen t s  t he  s lope  of the  l i n e .  Negative cycle  co- 

e f f i c i e n t s  i n d i c a t e  downtrends, whi le  p o s i t i v e  cycle c o e f f i c i e n t s  

i n d i c a t e  uptrends .  

Those who w i s h  t o  v e r i f y  the  s i g n i f i c a n c e  l e v e l s  obtained by 

checking appropr ia te  F-tables a r e  advised t h a t  t he  degrees of 

freedom f o r  county s t a t i s t i c s  a r e  always 1 and approximately 2000. 

The degrees of freedom f o r  income s t r a t i f i e d  ana lyses  a r e  1 and 

approximately 1000. 
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While the  p a s s - f a i l  r a t e  d'id not change i n  any of the th ree  

inspec t ion  count ies ,  i t  may be hypothesized t h a t  the  average number 

of de fec t s  per veh ic le  would decrease over the f i v e  inspect ion 

cyc l e s .  One can reasonably suppose t h a t  t he  presence of po l i ce  

inspec t ion  teams causes i nd iv idua l s  t o  r e p a i r  obvious veh ic le  

d e f e c t s  such a s  burned-out l i g h t s  o r  worn wiper b lades .  I f  t h i s  

d id  occur,  i t  i s  probable t h a t  i t  would not be apparent i n  the  

percentage of veh i c l e s  which pass  inspec t ion ,  s i nce  many minor and/or 

r e l a t i v e l y  expensive defec t  r e p a i r s  may not be made by veh ic le  

owners p r i o r  t o  i n spec t ion ,  but would be discovered i n  the  inspec t ion  

lane .  

Variable 58 of our computer f i l e ,  To ta l  Inspec t ion ,  conta ins  

codes f o r  the  t o t a l  number of d e f e c t s  found f o r  each component 

inspec ted .  Thus, i n  add i t i on  t o  veh ic le  components, the  o p e r a t o r s t  

l i c enses  and r eg i s t r a t i on / in su rance  ca t ego r i e s  a r e  included i n  

t h i s  va r i ab l e .  Our  observat ions  of the inspec t ion  procedure and 

conversat ions  w i t h  t he  checklane inspec t ion  team revealed t h a t  

part-way through t h i s  p ro j ec t  these  non-vehicle components were 

r a r e l y  checked, s i nce  very few i n v a l i d  ope ra to r s '  l i c e n s e s  and 

r eg i s t r a t i on / in su rance  c e r t i f i c a t e s  were found i n  t he  f i r s t  two 

cyc les  of p ro jec t  opera t ion .  A check of the  Tota l  Operator va r i ab l e  

v e r i f i e d  t h i s  (see  Table 111.3) .  Therefore,  i t  was deemed d e s i r a b l e  

t o  exclude t o t a l  inspect ion from a n a l y s i s ,  due t o  t h i s  b ias ing 

e f f e c t  . 
The Tota l  Mechanical va r i ab l e  (V57), however, does not include 

da ta  f o r  non-vehicle components. Rather,  i t  includes  only the  

r e s u l t s  from inspec t ion  of a l l  t h e  veh ic le  components, and, t h u s ,  

excludes t he  b i a s  due t o  procedural  changes i n  the  inspec t ion  

process .  The r e s u l t s  of regress ion  analyses  computed on the  Tota l  

Mechanical v a r i a b l e  a r e  presented i n  Table 111.4. I t  can be seen 

t h a t  no changes were found f o r  Kent, Genesee, o r  Ingham Counties. 

I n  the  present  s tudy ,  then ,  random vehic le  inspec t ion  a t  t he  5% 

(Kent) ,  10% (Genesee), and 20% (Ingham) l e v e l s  r e s u l t e d  i n  no 



s i g n i f i c a n t  changes i n  terms of percent  f a i l u r e  r a t e  o r  average 

number of veh i c l e  component d e f e c t s  per  veh i c l e  inspec ted .  

The next l o g i c a l  s t e p  i n  analyzing the se  d a t a  is t o  determine 

t he  e f f e c t s  t he  exper imental  condi t ions  may have had on the  de fec t  

r a t e  of i nd iv idua l  components and sub-system component groups.  - 

Although no s i g n i f i c a n t  changes were found i n  t h e  o v e r a l l  i n spec t ion ,  

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

f o r  i nd iv idua l  components o r  component sub-systems may have changed 

a s  r e s i d e n t s  became aware of t h e  presence and p o t e n t i a l  t h r e a t  of 

t h e  i n spec t ion  teams. For example, veh i c l e  owners may have replaced 

burned-out l i g h t s  p r i o r  t o  being stopped f o r  i n spec t ion .  However, 

i t  seems un l ike ly  they would make any s i g n i f i c a n t  r e p a i r s  t o  some- 

t h ing  l i k e  c o n t r o l  l inkages  o r  exhaust  smoke problems. On t h a t  

premise,  then ,  i t  is d e s i r a b l e  t o  analyze some of the  s p e c i f i c  

components inspected i n  t h e  checklane.  

T c t a l  Major Mechanical i s  a  sub-system category which inc ludes  

most of t he  v e h i c l e  components, w i t h  t h e  except ion of a  few minor 

i tems.  The excep t ions  a r e  head l igh t  aim, head l igh t  opera t ion  

( s ince  t h i s  v a r i a b l e  con ta ins  high beam, lour beam, and i n t e n s i t y ,  

which a r e  s e p a r a t e  e n t r i e s  f o r  t o t a l  major mechanical ) ,  p l a t e  

l i g h t ,  beam i n d i c a t o r ,  and horn. Regression ana lyses  performed on 

t o t a l  major mechanical f o r  each of t he  t h r e e  t e s t  count ies  d i d  

r evea l  a s i g n i f i c a n t  decrease  i n  t h e  average number of t o t a l  major 

mechanical d e f e c t s  per inspec ted  veh i c l e  i n  Ingham County. I t  can 

be seen i n  Table 111.5 t h a t  Ingham County experienced a  decrease  

f o r  t h i s  v a r i a b l e  t h a t  was s i g n i f i c a n t  not only a t  t h e  . l o  accept-  

ance l e v e l ,  b u t ,  i n  f a c t ,  reached the  .05 l e v e l .  T h i s  means, of 

course ,  t h a t  t h i s  decrease  would be obta ined by chance only 5 out  

of 100 t imes .  

Figure 111.3 con ta ins  t he  r eg re s s ion  l i n e  p l o t s  of To ta l  Major 

Mechanical. I t  can be seen t h a t  t h e  decrease  observed i n  Ingham 

County i s  s t r i k i n g l y  d i f f e r e n t  than t h e  r eg re s s ion  l i n e s  f i t t e d  t o  

t he  d a t a  obta ined i n  Kent and Genesee Counties.  Based on t h e  re -  

s u l t s  of t h e  l i g h t i n g  survey,  which i nd i ca t ed  some d i f f e r e n c e s  



TABLE 111 .4  

R e g r e s s i o n  A n a l y s e s  o n  T o t a l  M e c h a n i c a l :  
number o f  d e f e c t s  p e r  100 v e h i c l e s  

County  Income C o n s t a n t  C y c l e  E r r o r  F S i g n i f i c a n c e  

K e n t  A l l  88.86 . 6 1  1 5 8 . 1  .097 . 7 5  

Genesee  A l l  97 .47  1 . 8 1  195 .9  .649 .42  

Ingham A l l  108.50 -2.76 183.6  1 . 8 2  . 1 8  

TABLE 1 1 1 . 5  

R e g r e s s i o n  A n a l y s e s  o n  T o t a l  Major  M e c h a n i c a l :  
number o f  d e f e c t s  p e r  100 v e h i c l e s  

County  Income C o n s t a n t  C y c l e  E r r o r  F S i g n i f i c a n c e  

Kent  A l l  82.30 . 7 1  179 .4  .118 . 7 3  

Genesee  A l l  92 .77  3.48 250.9 1 . 8 8  .17  

Ingham A l l  113 .50  -4 .61  238.0 3 . 9 1  .05  

Ingham Low 133.30 -6.46 258 .8  3 .48 .06  

High 9 3 . 1 3  -2 .21 215.7  . 5 0 1  . 4 8  

TABLE 111 .6  

R e g r e s s i o n  A n a l y s e s  o n  E x h a u s t  A l l :  
number o f  d e f e c t s  p e r  100 v e h i c l e s  

County  Income C o n s t a n t  C y c l e  E r r o r  F S i g n i f i c a n c e  

Kent  A l l  4 .18 .58  5 .56 2.56 .11 

Genesee  A l l  7 .05 3.09 7.34 ,506  . 4 8  

Ingham A l l  9 . 7 1  - . 3 1  8 .07 . 5 2 3  . 4 7  
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between high and low income a r e a s ,  t h e  Ingham County da ta  were 

s t r a t i f i e d  by income and analyzed independently. The r e s u l t s  of 

these  analyses  a r e  shown i n  Table 111.5. I t  i s  evident  t h a t  t o t a l  

major mechanical de fec t s  decreased s i g n i f i c a n t l y  i n  t he  low 

income a r e a s ,  but not i n  the  high income loca t ions .  T h u s ,  i t  

appears ,  t h a t  inspec t ion  of 20% of t he  veh i c l e s  i n  a  given loca l e  

r e s u l t s  i n  some decrease i n  d e f e c t s , e s p e c i a l l y  i n  low income a rea s .  

Again, Tota l  Major Mechanical contains nearly a l l  of the  

veh ic le  components. These can be broken down i n t o  o the r  smal ler  

groups of components f o r  a n a l y s i s ;  namely, Exhaust A l l  (noise  and 

smoke), To5al Vision ( s a f e ty  g l a s s ,  obs t ruc ted  v i s ion ,  wipers ,  

washers, and m i r r o r s ) ,  To ta l  Major Lights  ( f r o n t  d i r e c t i o n a l ,  high 

beam, low beam, headl ight  ou tpu t ,  t a i l  l i g h t ,  brake l i g h t ,  and r e a r  

d i r e c t i o n a l ) ,  and Tota l  Control  ( s t e e r i n g ,  foot  brakes,  emergency 

brakes,  t i r e  bulge,  and t i r e  t r e a d s ) .  Since a  s i g n i f i c a n t  change 

was found fo r  Tota l  Major Mechanical, r egress ion  analyses  were com- 

puted f o r  each of these  sub-systems. 

Resul ts  of the  analyses  of the  exhaust category a r e  presented 

i n  Table 111.6. Based on the  . l o  s i gn i f i cance  l e v e l ,  no changes 

were found f o r  the  exhaust sub-system. 

The r e s u l t s  of the  analyses  of Tota l  Major Lights  were a l s o  

somewhat discouraging.  I t  i s  evident  i n  Table 111.7 t h a t  no 

changes were found f o r  the  number of de fec t s  of t o t a l  major l i g h t s  

i n  the  t h r ee  t e s t  count ies .  Although the  l i g h t i n g  survey found t h e  

average number of major l i g h t  d e f e c t s  decreased i n  Ingham County, 

t h i s  occurred only i n  higher income a rea s .  Therefore,  t he re  is  

some coincidence between t h 2  Sample Team and l i g h t i n g  survey * 
r e s u l t s .  

* 
However, t h e  d i f f e r e n c e s  might be accounted f o r  by t he  
l a r g e r  sample s i z e s  and the  absence of b i a s  i n  the  road- 
s i d e  observa t ions .  



TABLE 1 1 1 . 7  

R e g r e s s i o n  A n a l y s e s  o n  T o t a l  Major L i g h t s :  
number o f  d e f e c t s  p e r  1 0 0  v e h i c l e s  

C o u n t y  Income C o n s t a n t  C y c l e  E r r o r  F S i g n i f i c a n c e  

K e n t  A l l  29 .40  1 . 0 7  59 .29  .820 . 3 7  

G e n e s e e  A l l  3 6 . 5 3  1 . 0 8  7 6 . 1 1  .600 . 4 4  

Ingham A l l  38.29 - 1 . 0 8  69 .72  . 7 3 3  .39  

TABLE 1 1 1 . 8  

R e g r e s s i o n  A n a l y s e s  o n  T o t a l  V i s i o n :  
number o f  d e f e c t s  p e r  1 0 0  v e h i c l e s  

C o u n t y  Income C o n s t a n t  C y c l e  E r r o r  F S i g n i f i c a n c e  

K e n t  A l l  25 .26  - . 65  24 .98  , 7 0 5  .40  

G e n e s e e  A l l  2 8 . 4 3  - . 0 3  32 .32  , 0 0 1  . 9 7  

Ingham A1 1 34.79  - 2 . 1 7  32 .18  6 . 4 2  . 0 1  

Ingharn Low 4 0 . 4 3  -2 .53  34.60 3 .99  . 0 5  

H i g h  28 .98  -1 .63  29 .67  1 . 9 9  . 1 6  

TABLE 1 1 1 . 9  

R e g r e s s i o n  A n a l y s e s  o n  T o t a l  C o n t r o l :  
number of d e f e c t s  p e r  1 0 0  v e h i c l e s  

C o u n t y  Income C o n s t a n t  C y c l e  E r r o r  F S i g n i f i c a n c e  

K e n t  A l l  2 3 . 4 1  - .20  2 3 . 7 3  . 0 7 3  .79  

G e n e s e e  A l l  21.36 2 .02  28 .26  5 . 6 0  . 0 2  

Ingham A 1  1 30.98  -1 .05  2 8 . 5 3  1 . 6 9  .19  

G e n e s e e  Low 23.09  2 . 0 7  30.56 2.60 .11 

H i g h  1 9 . 9 1  1 . 9 6  2 6 . 2 8  2 . 9 7  .09 



A t h i r d  sub-system contained w i t h i n  t he  t o t a l  major mechanical 

category is  To ta l  Vision.  T h i s  inc ludes  s a f e t y  g l a s s ,  obs t ruc ted  

v i s i o n ,  wipers ,  washers,  and m i r r o r s .  Regression ana lyses  on the 

Tota l  Vision d a t a  revealed a  s i g n i f i c a n t  decrease  i n  t he se  d e f e c t s  

i n  Ingham County and no change i n  Kent and Genesee Counties ( s ee  

Table 111 .8 ) .  Figure 111.4 shows t h i s  decrement, To ta l  Vision 

d e f e c t s  decreased approximately 2% per  cycle  o r  around 10% during 

t h e  study per iod  i n  Ingham County. S t r a t i f i c a t i o n  of t he se  da t a  

by income revealed decreas ing s lopes  i n  both t he  Ingham-low and 

Ingham-high income a r e a s  w i t h  s t a t i s t i c a l  s i g n i f i c a n c e  a t t a i n e d  f o r  

low income. T h u s ,  both Tota l  Major Mechanical and Tota l  Vision 

showed a  decrement i n  d e f e c t s  f o r  t h e  low income a r e a s  of Ingham 

County. 

Tota l  Control  i s  t h e  Iour th  and f i n a l  s u b - s ~ ~ s t e m  t h a t  is  

included i n  To ta l  Major Mechanical. I t  inc ludes  i n spec t ion  of 

s t e e r i n g ,  brakes ,  and t i r e s .  The r e s u l t s  of the  r eg re s s ion  analyses 

f o r  t h i s  sub-system a r e  presented i n  Table 111.9. To ta l  c o n t r o l  

d e f e c t s  can be seen t o  have increased  i n  Genesee County, s p e c i f i -  

c a l l y  i n  t he  high income a r e a s .  Figure  111.5 shows t h i s  i nc rea se  

t o  be i n  sharp  c o n t r a s t  t o  t he  t o t a l  c a n t r o l  d e f e c t s  da t a  f o r  Kent 

and Ingham Counties.  (Fur ther  examination of p o s i t i v e  t r e n d s  is 

contained i n  Appendix A ) .  

I t  is i n t e r e s t i n g  t o  note i n  t he  t a b l e s  and f i g u r e s  presented 

t h u s  f a r  t h a t  t h e  t rend  f o r  a l l  sub-systems t e s t e d  is down f o r  

Ingham whi le  t h e r e  a r e  many in s t ances  where the  t r e n d s  seem t o  

be up f o r  t h e  5% and 10% coverage coun t i e s .  Again, t h i s  can be 

seen by inspec t ing  t he  c o e f f i c i e n t s  f o r c y c l e  i n  t he  t a b l e s ,  A 

negat ive  c o e f f i c i e n t  i n d i c a t e s  a  down tendency whi le  a  p o s i t i v e  

number i n d i c a t e s  an upward tendency. T h i s  l ends  some support  t o  

t h e  not ion t h a t  random veh ic l e  i n spec t ion  of 20% of t h e  veh i c l e  

popula t ion has a  b e n e f i c i a l  e f f e c t  on some de fec t  c a t ego r i e s .  A 

caveat  when in spec t ing  t he se  c o e f f i c i e n t s ,  however, is  t h a t  un l e s s  - 
t h e  s lope  is g r e a t  enough t o  reach s t a t i s t i c a l  s i g n i f i c a n c e  one 

i s  on extremely weak ground i n  concluding t h a t  a  change occurred!  
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Based on t h e  s i g n i f i c a n t  downtrend found f o r  To ta l  Vision,  

t h e  components included i n  t h a t  sub-system were sub jec ted  t o  

a n a l y s i s .  Resu l t s  of r eg re s s ion  ana lyses  on s a f e t y  g l a s s ,  v i s i o n  

obs t ruc t ed ,w ipe r s ,  washers,  and mi r ro r s  a r e  presented i n  Table 

111.10. B r i e f l y ,  i t  can be seen t h a t  t h e  number of wiper d e f e c t s  

per  one hundred veh i c l e s  inspec ted  increased  i n  Genesee County, 

mi r ror  d e f e c t s  decreased i n  Kent County, and d e f e c t s  f o r  obs t ruc ted  

v i s i o n  decreased dramat ica l ly  i n  Ingham County. (Analyses of t he se  

da t a  fol lowing income s t r a t i f i c a t i o n  a r e  found i n  Appendix A). No 

changes were found f o r  windshield washer d e f e c t s  o r  s a f e t y  g l a s s .  

The r e s u l t s  shown i n  Table 111.10 i n d i c a t e  t h a t  very few 

d e f e c t s  were found f o r  some of the  Tota l  Vision components ( i . e . ,  

s ee  t h e  constant  c o e f f i c i e n t  f o r  t he se  d a t a ) .  Indeed, t h e r e  were 

no s a f e t y  g l a s s  f a i l u r e s  found i n  Genesee County. While a  decrease  

i n  something l i k e  number of mi r ror  d e f e c t s  may be found t o  be 

s t a t i s t i c a l l y  s i g n i f i c a n t ,  one may ques t ion  t he  p r a c t i c a l  s i g n i f i -  

cance of such a  change when the  abso lu t e  number of d e f e c t s  is  very 

smal l .  

For example, consider  Table 111.11 which shows t h e  number 

of d e f e c t s  per  one hundred veh i c l e s  f o r  each component of t he  

To ta l  Vision sub-system. Less than twocmirror d e f e c t s  were found 

f o r  each 100 v e h i c l e s  inspec ted .  T h u s ,  a l though t h e  decrease  i n  

these  d e f e c t s  was found t o  be s t a t i s t i c a l l y  s i g n i f i c a n t  i n  Kent 

County, one should h e s i t a t e  t o  p lace  much emphasis on t h i s  r e s u l t .  

The same may be s a i d  about t he  decrements observed f o r  wipers  and 

v i s i o n  obs t ruc t ed .  

Since t h e  abso lu te  numbers of d e f e c t s  f o r  t he se  components 

a r e  s o  smal l ,  a  breakdown by income a rea  f o r  those  decrements 

which proved s t a t i s t i c a l l y  s i g n i f i c a n t  w i l l  not be presented h e r e ,  

These ana lyses  a r e  presented i n  Appendix A .  

In a d d i t i o n  t o  t he  sub-system ana lyses  and t h e  i nd iv idua l  

component ana lyses  computed f o r  those  sub-systems t h a t  had s i g -  

n i f i c a n t  changes, r eg re s s ion  ana lyses  were computed f o r  T o t a l  

Number Defects  - Lights .  Although the  f a i l u r e  r a t e  f o r  To ta l  Major 

L igh ts  showed no change, t h e  argument may be made t h a t  t he  average 

number of d e f e c t s  f o r  l i g h t s  may be e f f e c t e d .  



TABLE 111.10 

Regression Analyses on Total Vision Components: 
number of defects per 100 vehicles 

Variable County Income Constant Cycle Error F Sig. 

Vision Kent All 5.12 -. 22 4.26 .500 .48 
Obstructed Genesee All 6.04 -.03 5.60 .007 .93 

Ingham All 7.23 -1.00 4.03 10.8 .001 

Wipers Kent All 2.93 -.11 2.55 .185 .67 

Genesee A1 1 1.42 .42 2.60 2.64 .10 

Ingham A1 1 4.23 -. 02 4.01 .003 .95 

Washers Kent All 15.84 -.07 13.21 .014 .91 

Genesee A1 1 18.84 -.22 14.89 .129 .72 

Ingham All 21.19 -.94 14.98 2.60 .ll 

Mirror Kent All 1.19 -.21 .58 3.08 ,08 

Genesee A11 2.13 -.20 1.51 1.03 .31 

Ingham A1 1 1.95 -.I7 1.43 .841 ,36 

Safety Kent All .19 -. 05 .05 1.91 .17 
Glass Genesee --- - -- - ---- --- ---- --- 

Ingham All .18 -.05 .04 2.09 .15 



TABLE 111.11 

Number o f  D e f e c t i v e  V e h i c l e s  p e r  1 0 0  V e h i c l e s  I n s p e c t e d :  
V i s i o n  Componen t s  

CYCLE 

VARIABLE COUNTY 1 2  3  4  5  

V i s i o n  K e n t  4 . 7 2  5 . 0 8  4 . 1 8  4 .36  3 .94  
Obstructed G e n e s e e  5 . 6  3  3 . 9 0  9 . 3 0  6 . 7 8  4 .00  

Ingham 7 . 0 3  4 . 2 2  3 . 6 5  4 . 1 0  1 . 9 7  

Wipers K e n t  2 . 0 2  3 .30  3 .19  3 . 1 5  1 . 4 8  

G e n e s e e  1 . 8 8  1 . 3 8  2 . 9 5  5 . 4 2  2 . 0 0  

Ingham 3 . 6 3  4 .44  3 . 8 8  5 . 9 7  2 .46  

W a s h e r s  K e n t  1 4 . 1 6  1 6 . 2 4  1 7 . 9 4  1 6 . 4 7  1 3 . 5 5  

G e n e s e e  1 8 . 7 7  1 6 . 0 6  2 0 . 1 8  2 0 . 8 7  1 5 . 2 5  

Ingham 2 1 . 5 4  1 8 . 4 4  1 6 . 4 4  1 8 . 4 7  1 6 . 7 1  

Mirror K e n t  1 . 1 2  .51 1 7 . 7 4  . 2 4  . 2 5  

G e n e s e e  1 . 8 8  1 . 6 1  1 . 3 6  2 .44  . 50  

Ingham 1 . 5 9  2 . 0 0  . 9 1  1 . 8 7  . 7 4  

S a f e t y  K e n t  . 2 2  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
Glass G e n e s e e  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

Ingham . 2 2  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

TABLE 1 1 1 . 1 2  

R e g r e s s i o n  A n a l y s e s  o n  T o t a l  # D e f e c t s - L i g h t s :  
number  o f  d e f e c t s  p e r  1 0 0  v e h i c l e s  

C o u n t y  Income  C o n s t a n t  C y c l e  E r r o r  F S i g n i f i c a n c e  

K e n t  A l l  33 .10  . 86  3 3 . 5  . 9 2 0  . 3 4  

G e n e s e e  A 1  1 3 4 . 3 1  . 0 4  3 3 . 5  , 0 0 2  . 9 7  

Ingham A 1  1 2 9 . 1 3  . 5 6  2 9 . 1  , 4 7 0  . 49  



Regression ana lyses  on To ta l  Number Defects  - Lights  a r e  

presented i n  Table 111.12. No s i g n i f i c a n t  changes were found f o r  

any of t he  t h r ee  coun t i e s .  Indeed, the  r eg re s s ion  l i n e s  again  

a r e  very near ly  f l a t ,  i n d i c a t i n g  ze ro  change. 

Following the  h e u r i s t i c  approach of breaking down sub-systems 

i n t o  t h e i r  i nd iv idua l  components only when s i g n i f i c a n t  changes 

a r e  found would negate f u r t h e r  ana lyses  of l i g h t s .  However, based 

on the  l i g h t i n g  survey,  which found some changes i n  lamp d e f e c t s ,  

i t  is reasonable t o  cont inue w i t h  ana lyses  of t h e  l i g h t  components. 

Regression ana lyses  f o r  the  l i g h t  c a t e g o r i e s  a r e  presented i n  

Table 111.13. 

S i g n i f i c a n t  decreases  i n  t he  number of f r o n t  d i r e c t i o n a l  

and r e a r  d i r e c t i o n a l  d e f e c t s  and an i nc rea se  i n  t a i l l i g h t  d e f e c t s  

occurred i n  Ingham County. These components showed no change i n  

e i t h e r  Genesee o r  Kent Counties.  Add i t i ona l ly ,  i t  can besseen 

t h a t  headl ight  ope ra t i on ,  brake l i g h t ,  and p l a t e  l i g h t  remained 

unchanged i n  a l l  t h r e e  coun t i e s .  

S t r a t i f y i n g  Ingham County by high and low income a r e a s  and 

computing r eg re s s ion  ana lyses  f o r  f r o n t  and r e a r  d i r e c t i o n a l s  

and t a i l l i g h t s  revealed a  decrease  i n  r e a r  d i r e c t i o n a l  d e f e c t s  

f o r  low income l o c a t i o n s  ( s ee  Table 111.14).  No o t h e r  changes 

were found. 

Overa l l  then ,  t he  Sample Team d a t a  provide some evidence t h a t  

random veh ic l e  i n spec t ion  of 20% of t he  veh i c l e  popula t ion is 

e f f e c t i v e  i n  reducing c e r t a i n  component d e f e c t s .  To ta l  major 

mechanical d e f e c t s  decreased,  p a r t i c u l a r l y  i n  low income a r e a s .  

O f  t h e  components contained w i t h i n  t h i s  sub-system, t h e  most 

c l e a r  cut  decrements were found f o r  d i r e c t i o n a l  l i g h t s .  

One may a l s o  i n t e r p r e t  de fec t  i nc rea se s  i n  t h e  5% (Kent) 

and/or 10% (Genesee) Counties,  w i t h  no de fec t  i nc rea se s  i n  the  

20% (Ingham) County, a s  support  f o r  t he  con ten t ion  t h a t  random 

inspec t ion  of a  g r e a t e r  p ropor t ion  of veh i c l e s  is  b e n e f i c i a l .  

However, such an i n t e r p r e t a t i o n  i s  open t o  deba te .  Consequently, 

exp lo ra t i on  of defec t  i nc rea se s  ( p a r t i c u l a r l y  t o t a l  c o n t r o l  and 

exhause) was undertaken and t h e  r e s u l t s  a r e  presented i n  Appendix 

A a s  suppor t ive  d a t a .  



TABLE 1 1 1 . 1 3  

R e g r e s s i o n  A n a l y s e s  o n  T o t a l  M a j o r  L i g h t  Components :  
number of d e f e c t s  p e r  1 0 0  v e h i c l e s  

V a r i a b l e  C o u n t y  Income C o n s t a n t  C y c l e  E r r o r  F  S i g .  

F r o n t  K e n t  A l l  4 .72  . 4 4  5 .69  1 . 4 4  . 2 3  
D i r e c t i o n a l  G e n e s e e  A1 1 6 . 1 2  . 2 5  6 .42  , 3 9 2  . 5 3  

Ingham A l l  8 . 9 1  - . 7 8  6 . 1 2  4 .36  .04  

H e a d l i g h t  K e n t  A l l  8 . 7 5  . 0 5  8 .12  . 0 1 5  .90  
O p e r a t i o n  G e n e s e e  A l l  9 . 8 2  .11 9 . 1 3  . 0 5 2  . 8 2  

I ngh am A l l  9 . 3 1  - , 2 9  7 .74  . 4 6 3  .50  

T a i l  L i g h t  K e n t  A1 1 4 . 9 2  - .03  4 . 6 1  .007  . 9 3  

G e n e s e e  A l l  6 . 0 8  .20  6 . 2 4  , 2 5 5  . 6 1  

Ingham A1 1 3 . 2 5  . 5 3  4 . 6 1  2 .65  . l o  

B r a k e  L i g h t  K e n t  A l l  4 . 4 8  . 5 6  5 . 7 7  2 .30  . 1 3  

G e n e s e e  A l l  5 . 6 5  . 5 1  6 . 6 7  1 . 5 3  . 2 2  

Ingham A l l  7 . 3 0  .06  6 . 9 3  , 0 2 3  . 8 8  

R e a r  K e n t  A l l  5 . 7 1  . 0 3  5 . 4 8  .009 . 9 3  
D i r e c t i o n a l  Genesee 

A l l  7 . 7 4  - . l o  6 . 8 8  , 0 6 1  . 8 1  

Ingham A1 1 8 . 7 7  - .69  6 . 2 4  3.34 . 0 7  

P l a t e  L i g h t  K e n t  A l l  2 1 . 1 8  - .14  1 6 . 4 7  , 0 4 8  . 8 3  

G e n e s e e  A l l  1 8 . 9 0  . 3 3  1 4 . 7 3  .280 .60  

Ingham A l l  1 8 . 1 5  .04  1 4 . 9 4  , 0 0 5  . 9 5  



TABLE 1 1 1 . 1 4  

R e g r e s s i o n  A n a l y s e s  on  T o t a l  Majo r  L i g h t  Components 
S t r a t i f i e d  by  Income: number o f  d e f e c t s  p e r  100 v e h i c l e s  

V a r i a b l e  County  Income C o n s t a n t  C y c l e  E r r o r  F S i g .  

F r o n t  Ingham Low 1 0 . 6 6  - .82  7.56 1 . 9 1  . 1 7  
D i r e c t i o n a l  High 7 .09  - .67  4.78 2 . 1 1  . 1 5  

T a i l  L i g h t  Ingham Low 2.94 .60 4.50 1 . 7 3  .19 

High 3 .57  . 4 5  4 . 7 1  . 9 7 1  .32  

Rear  Ingham Low 1 1 . 1 3  -1.10 7 .23  3 .63  .06  
D i r e c t i o n a l  High 6 .36  - .24  5 .32  .240 .62  



These r e s u l t s  a r e  not  h i g h l y  encourag ing .  P r e c i o u s  l i t t l e  

e v i d e n c e  of b e n e f i t s  g a i n e d  by random v e h i c l e  i n s p e c t i o n  was found ,  

The d a t a  do i n d i c a t e  p r o b a b l e  improvement i n  some component 

d e f e c t s  i f  20% of t h e  v e h i c l e s  a r e  i n s p e c t e d .  However, lower  

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

of v e h i c l e  c o n d i t i o n .  Again,  i t  must be no ted  t h a t  b e n e f i c i a l  

r e s u l t s  may have been h idden  by sample b i a s e s ,  a s  d i s c u s s e d  i n  

Chap te r  11. 



IV, ROADSIDE OBSERVATION 

A .  In t roduct ion 

To complement da t a  gathered i n  sample inspec t ions ,  team members 

observed the  veh ic le  l i g h t i n g  condi t ion a t  s i t e s  throughout the  

t h r e e  count ies .  During e a r l y  evening hours,  l i g h t i n g  and o ther  

obvious veh ic le  d e f e c t s ,  such a s  exhaust no i se ,  were t a l l i e d  f o r  

veh i c l e s  forced t o  s top  f o r  a  t r a f f i c  con t ro l  device ,  Some 43,000 

veh ic l e s  were observed over t he  da t a  c o l l e c t i o n  period i n  a  t o t a l  

of 163 observat ion s e s s ions .  The da t a  c o l l e c t i o n  form i s  shown 

i n  Figure IV.1 and the  procedures a r e  d iscussed i n  Appendix B - 2 ,  

The plan was t o  measure changes i n  observable veh ic le  con- 

d i t i o n  over time w i t h  a  sample t h a t  was r ep re sen t a t i ve  of the  

general  popula t ion.  The technique was designed t o  ga ther  a  l a rge  

unbiased sample. Observation s i t e s  were balanced completely i n  

terms of income l e v e l  and type of night (week night vs .  Friday 

n i g h t )  and p a r t i a l l y  con t ro l led  on urbanizat ion and proximity t o  

sample inspec t ion  l oca t i ons .  The experimental design is discussed 

i n  Sect ion B of t h i s  chap te r .  

A mul t ip le  l i n e a r  regress ion  approach was used t o  determine 
* i f  any time t rends  e x i s t e d  i n  the  da t a .  T h i s  a n a l y s i s  produced 

** seve ra l  s t a t i s t i c a l l y  s i g n i f i c a n t  downward t r ends  over time. 
...................... 

* 
The mul t ip le  l i n e a r  regress ion  technique i s  a  means of 

es t imat ing  a  s t r a i g h t  l i n e  which best  f i t s  the  da t a  f o r  some 
dependent v a r i a b l e ,  such as percent  of c a r s  de fec t i ve ,  aga ins t  
some explanatory va r i ab l e ,  such a s  t ime,  a f t e r  allowing f o r  t h e  
e f f e c t s  of o ther  f a c t o r s  such a s  the  c h a r a c t e r i s t i c s  of the  
a r ea  from which t he  da t a  were taken.  For a  readable i n t r o -  
duct ion t o  t h i s  sub jec t  the  reader  should consu l t :  Freund, 
Modern Elementary S t a t i s t i c s ,  Prent ice-Hal l ,  1967. 

** 
By s t a t i s t i c a l  s i gn i f i cance ,  i t  i s  meant t h a t  the  proba- 

b i l i t y  of an e f f e c t  being caused by chance f l u c t u a t i o n s  i n  
t he  da t a  is l e s s  than 10%. In many t a b l e s  the  exact  proba- 
b i l i t y  is  presented,  such a s  s i g n i f i c a n c e  = .0025 which can 
be i n t e r p r e t e d  most simply a s  t h e r e  being 25 chances i n  10,000 
t h a t  the  e f f e c t  ind ica ted  happened purely by chance. 



AUTO LIGHTING SURVEY DATA SHEET 

Study No. 

Date 
Loca t i on  No. Page - - 
Checker 

F igu re  I V . 1  Sanlple Roadside 
Observa t ion  Data Sheet 

( 6) 

( 7 )  

( 8) 

( 9 )  

(10) 

(11)  

(12)  

(13)  

(14) 

(15) 

(16)  

(17)  

(18)  

(19)  

(20)  

(21)  

T o t a l  Cars  

Number D e f e c t s  

Head o t  

Head b r k  

Muf f l e r  

P l a t e  o t  

Brake 1 s i d e  o t  

Brake b o t h  s i d e s  o t  

Brake 1 s i d e  b r k  

Brake bo th  s i d e s  b r k  

T a i l  1 s i d e  o t  

T a i l  bo th  s i d e s  o t  

T a i l  1 s i d e  b r k  

T a i l  bo th  s i d e s  b r k  

Wir ing  

G la s s  

Other  

O u t s t a t e  

(22)  

- .- 

- 

No d e f e c t  

- 



In  ~ngham County, which received the  most i n t e n s i v e  inspec t ion  

e f f o r t ,  t h e  percent  of d e f e c t i v e  veh i c l e s  dec l ined  a t  a  r a t e  of 

2.0% per  100 days f o r  a  t o t a l  change of approximately 4.0% over 

t h e  p r o j e c t .  T h i s  r a t e  01 dec l ine  was approximately 1.57; g r e a t e r  

than i n  Kent County which received the  l e a s t  i n spec t ion .  Ingham 

County was the  only a r ea  t o  have a  s t a t i s t i c a l l y  s i g n i f i c a n t  down 

t r e n d .  These a r e  i l l u s t r a t e d  i n  Figure IV-2. High income a r e a s  

i n  a l l  t h r e e  count ies  performed b e t t e r  than low income a r e a s  w i t h  

s i g n i f i c a n t  downtrends i n  Ingham and Genesee Counties.  T h i s  

a n a l y s i s  is  discussed i n  Section C of t h i s  chap te r .  

Changes t h a t  occurred were broken down i n t o  s p e c i f i c  com- 

ponent and veh ic le  c l a s s i f i c a t i o n s .  License p l a t e  l i g h t s  and t a i l -  

l i g h t s  accounted f o r  the  bulk of t h e  reduct ion i n  t h e  percent  of 

d e f e c t i v e  veh i c l e s .  The average number of d e f e c t s  per  veh i c l e  

f e l l  s i g n i f i c a n t l y  i n  t he  higher  income a r e a s  of each county. 

The frequency of veh i c l e s  w i t h  only one defec t  f e l l  s i g n i f i c a n t l y  

i n  Genesee and Ingham Counties,  and average number of d e f e c t s  per  

veh i c l e  were reduced i n  t he  higher  income a r e a s  of a l l  t h r e e  count ies .  

These r e s u l t s  a r e  presented i n  Sect ion D of t h i s  chap te r .  

Other f a c t o r s  included i n  the  exper imental  des ign a l s o  

in f luenced  the  de fec t  r a t e ,  t h e  average number of d e f e c t s  per 

v e h i c l e ,  and the  sample s i z e  per  observa t ion .  Income had the  

s t r o n g e s t  in f luence .  High income a r e a s  had 21.3% f a i l u r e s ,  and 

low income a r e a s  had 31.4% outage.  The type of n ight  had a  

marked in f luence  on t he  sample s i z e s  w i t h  week n igh t s  having a  

much lower t r a f f i c  volume than Friday n i g h t s .  T h i s  accounts f o r  

Friday night  d a t a  showing s i g n i f i c a n t  r e s u l t s  more o f t e n .  Suburban 

s i t e s  had lower f a i l u r e  f r equenc i e s ,  but t h i s  can be a t t r i b u t e d  

t o  t h e  higher  income of these  a r e a s .  Proximity t o  sample inspec t ion  

s i t e s  p r e s e n t s  t he  most confusing p i c t u r e .  Nearby s i t e s  had 

s i g n i f i c a n t l y  b e t t e r  v e h i c l e s ,  but the  d i f f e r e n c e  may have come 





from t h e  f a c t  t h a t  the  nearby s i t e s  were f requent ly  i n  high i n -  

come a r e a s .  I f  s i t e s  had been balanced on proximity ,  t he  f a i l u r e  

percent  would have increased by only 0.37%. Yet, t h e r e  a r e  some 

l i m i t e d  i n d i c a t i o n s  t h a t  t h e  time t r e n d s  i n  Genesee and Kent, b u t  

not i n  Ingham were inf luenced by t h e  f a c t  t h a t  t he  sample i n spec t ion  

s a t u r a t e d  c e r t a i n  a r e a s .  Some observer b i a s e s  may have occurred,  

but r e p o r t s  were cons i s t en t  w i t h  t h e  type of s i t e .  No s i g n i f i c a n t  

d i f f e r e n c e s  i n  time t r ends  were found among observers .  F luc tua t ions  

i n  t h e  hours of observa t ions ,  which happened w i t h  e a r l y  darkness 

i n  t h e  f a l l ,  had no apparent  e f f e c t .  Several  of t he se  p o i n t s  a r e  

i l l u s t r a t e d  i n  Table I V . l ,  and a l l  of t he  p o i n t s  a r e  d iscussed i n  

Sec t ion  E .  

From the  d a t a ,  i t  can be concluded t h a t  t h e r e  was a  s t rong  

downtrend i n  Ingham County and i n  higher  income a r e a s  of Genesee 

County. Changes t h a t  occurred i n  Ingham County were more s u b -  

s t a n t i a l  i n  t h e  higher  income a r e a s .  In o ther  a r e a s ,  where t he  

r e s u l t s  were not s t a t i s t i c a l l y  s i g n i f i c a n t , a  negat ive  time e f f e c t  

was commonly p re sen t .  The o v e r a l l  p a t t e r n  of r e s u l t s  i n d i c a t e s  

a p rogress ive ly  s t ronge r  downtrend i n  moving from Kent County, 

which .received the  l e a s t  inspec t ion  e f f o r t ,  t o  Ingham County, 

which had the  most i n t ense  i n spec t ion .  Taking Genesee and Ingham 

Counties i n  combination, t h e i r  performance is  s t ronge r  than t he  

c o n t r o l  a r e a ,  Kent County. Components which changed s i g n i f i c a n t l y ,  

p l a t e  and t a i l l i g h t s ,  r epresen t  t h e  most common f a i l u r e s  and,  

t h e r e f o r e , t h e s e  i tems might be expected t o  change most quickly  

under t he  enhanced program. 

Taken s t r i c t l y  a t  face  value ,  these  r e s u l t s  imply s t rong ly  

t h a t  t h e  checklane had a  s t a t i s t i c a l l y  s i g n i f i c a n t  and s u b s t a n t i a l  

e f f e c t  on the  condi t ion  of l i g h t i n g  components i n  Ingham County. 

Yet g iven the  d a t a  c o l l e c t i o n  pe r iod ,  t h e  p o s s i b i l i t y  of t h e  e f f e c t  

being due t o  some o the r  f a c t o r  cannot be completely ru l ed  o u t .  

A s  d i scussed  i n  Sect ion E ,  seasonal  v a r i a t i o n s  i n  d r iv ing  p a t t e r n s ,  

i . e . ,  more people of neces s i t y  d r iv ing  a t  n ight  i n  t h e  f a l l ,  appar- 





e i l t l y  d i d  not have a n  e f f e c t .  People pi 'eparing f o r  t h e  cold-  

weather  d r i v i n g  season i n  mid-Pall  might have reduced the? o u t a g e  

independent ly  of the  c h e c k l a n e ' s  e f f e c t .  Heavy new caia s a l e s  i n  

l a t e  summer and e a r l y  f a l l  could a l s o  have played a  r o l e .  That 

t h e  s t r o n g e s t  changes occurred  i n  t h e  high income a r e a s  even though 

t h e  p o l i c e  concen t ra t ed  i n  t h e  lower income a r e a s ,  somewhat sup- 

p o r t s  t h e  not ion  t h a t  s e a s o n a l  maintenance changes and newer c a r s  

produced t h e  downtrend. 

On extremely c o n s e r v a t i v e  s t a t i s t i c a l  grounds,  t h e  p o s s i b i l i t y  

t h a t  t h e  Ingham County downtrend came from non-inspect ion f a c t o r s  

cannot  be e l i m i n a t e d .  Kent County d i d  not r e c e i v e  inc reased  in-  

s p e c t i o n  a c t i v i t y .  I f  on t h i s  b a s i s  Kent County is  used a s  a  

c o n t r o l ,  t hen  changes i n  o t h e r  c o u n t i e s  should be compared wi th  t h e  

Kent t r e n d  va lue .  Such a  comparison might show t h e  d i f f e r e n t i a l  

e f f e c t  of enhanced i n s p e c t i o n .  A very conse rva t ive  s t a t i s t i c a l  

t e s t  r e v e a l s ,  however, no s i g n i f i c a n t  d i f f e r e n c e  between the  t ime 

t r e n d s  i n  Ingham and Kent Count ies ,  e i t h e r  f o r  t h e  c o u n t i e s  a s  a  
5 

whole o r  f o r  t h e  high income a r e a s .  There fo re ,  i t  might be con- 

cluded t h a t  t h e  program had no e f f e c t .  .................... 
* 

An approximate T t e s t  of t h e  d i f f e r e n c e  between Ingham 
and Kent County t ime c o e f f i c i e n t s  is  given by: 

Ingham c o e f f i c i e n t :  -2.0295 S . E . = l .  1173 D.F.=52 
Kent c o e f f i c i e n t  : -0.5667 S.E.=1.5056 D.F.=48 
Di f fe rence  : -1.4628 S.E.=1.8567 D.F.=100 

T=0.7878 P ) O . ~ O  

An approximate T t e s t  of t h e  d i f f e r e n c e  between Ingham and 
Kent County high income a r e a  t ime c o e f f i c i e n t s  i s  g iven  by: 

Ingham c o e f f i c i e n t  : -3.4403 S  .E .=1.6057 D.F.=25 
Kent c o e f f i c i e n t  : -2.3784 S.E.=0.8136 D.F.=23 
Di f fe rence  : -1.0619 S.E.=1.8457 D.F.=48 

T=0.5753 p)  0.10 

Note: Values shown here  may d i f f e r  s l i g h t l y  w i t h  t hose  indi- 
c a t e d  elsewhere i n  t e x t  due t o  d i f f e r e n c e s  i n  r e g r e s s i o n  model 
used o r  due t o  minor c o r r e c t i o n s  i n  t h e  d a t a  f i l e s .  



f o o t n o t e  cont inued 

However as s t a t e d ,  the t e s t s  a r e  only approximate and com- 
p a r i n g  t h e  s t anda rd  e r r o r s  sugges t s  t h a t  t h e  two c o u n t i e s  
a r e  not s t r i c t l y  comparable. Taking t h e  r a t i o  of t h e  squared 
s t a n d a r d  e r r o r s  y i e l d s :  

A 1 1  a r e a s :  F ( 4 8 , 5 2 )  = 1.8158 - 0 1  p .05  

High income a r e a s  : 2 5 )  = 0.2567 p .05 

The observed t ime c o e f f i c i e n t  f o r  Kent County, a l l  a r e a s ,  
a l s o  l i e s  o u t s i d e  the  90% confidence i n t e r v a l  of t h e  t ime 
c o e f f i c i e n t  f o r  Ingham County, b u t  not v i c e  ve r sa .  



Neither the  o r i g i n a l  o p t i m i s t i c  assessment nor the  l a t e r  

negat ive  conclusion seems wholly warranted.  Changes were most 

probably the  r e s u l t  of inspec t ion  e f f e c t s  b u t  w i t h  some seasonal  

f a c t o r s .  From n purely t echn ica l  p o i n t ,  Kent County might not be 

a  s u i t a b l e  con t ro l .  A s  i nd ica ted  i n  the  l a s t  footnote  and a s  

d iscussed i n  Section E ,  Kent County d i f f e r s  somewhat from the  

o the r  two count ies  i n  a  number of ways. Furthermore, i n  Kent 

County, roadside observat ion s i t e s  and sample inspect ion l oca t i ons  

s l i g h t l y  overlapped. The roadside  observat ion might have been 

picking up immediate a r ea  e f f e c t s  of the  sample inspec t ions ,  which 

cons t i t u t ed  a  l a r g e r  f r a c t i o n  of the  t o t a l  inspec t ions  i n  Kent * 
County. F i r s t ,  i n  the  high income a rea s  of a l l  t h r ee  count ies ,  

t h e  condi t ion of veh ic les  may have been improving independently 

of inspec t ion  a c t i v i t y .  Second, t he  r e l a t i v e  magnitude of the  time 

e f f e c t s  cons i s t en t ly  show the  smal les t  change i n  Kent County and 

the  g r e a t e s t  change i n  Ingham County. The s t a t i s t i c a l l y  s i g n i f i -  

cant change i n  Ingham County i s  q u i t e  usual  f o r  an opera t iona l  

program of sho r t  dura t ion .  Therefore ,  while s o l i d  estimat e s  of 

the  r e l a t i v e  seasonal  and checklane e f f e c t s  cannot be made, i t  

s t i l l  seems reasonable t o  conclude t h a t  enhanced inspect ion a c t i v i t y  ** 
d i d  improve veh ic le  condi t ion.  Consequently, the  a n a l y s i s  w i l l  

proceed on the  assumption t h a t  time t rends  s i g n i f i c a n t l y  d i f f e r e n t  

from zero  represent  cases  i n  which the  inspec t ion  a c t i v i t y  served *** 
t o  improve veh ic le  condi t ion .  

* 
In add i t i on ,  the  t e s t s  used were highly conservat ive ,  

s i nce  they were based on the  s i t e  a s  a  u n i t  of observa t ion ,  
Using ind iv idua l  veh ic les  a s  t h e  u n i t  makes the  d i f f e r ences  
between Kent and Ingham Counties highly s i g n i f i c a n t .  

**  
In a  s t a t i s t i c a l  sense ,  the  "best"  es t imate  of the  d i f -  

ference i n  inspec t ion  i n t e n s i t y  l e v e l s  i s  the  d i f f e r ence  i n  
values of t he  time t rend c o e f f i c i e n t s .  However, a s  ind ica ted  
i n  t he  d i scuss ion ,  such comparison m i g h t  not be very p rec i s e  
because of the  underlying v a r i a b i l i t y  of the  d a t a .  

*** 
The v a l i d i t y  of t h i s  assumption is  re in forced  by  t he  f a c t  

t h a t  Kent county da ta  almost u n i v e r s a l l y  f a i l  t o  i nd i ca t e  a  
time t r end  s i g n i f i c a n t l y  d i f f e r e n t  from ze ro ,  and i n  many cases  
the  c o e f f i c i e n t s  f o r  Kent County a r e  only a  smal l  f r a c t i o n  
of those  f o r  the  o ther  two count ies .  



B .  Experimental Design and General Procedures  

The g e n e r a l  design of t h e  roads ide  obse rva t ion  was i n  keeping 

w i t h  t he  o v e r a l l  program p l a n .  The purpose was t o  o b t a i n  a  r ep re -  

s e n t a t i v e  sample 01' t h e  v e h i c l e  popula t ion  and t o  measure a s  

c l e a n l y  a s  p o s s i b l e  changes occur r ing  over t ime.  The l a r g e  num- 

ber  of v e h i c l e s  observed and the  i n c l u s i o n  of  a l l  v e h i c l e s  pass ing  

a  p a r t i c u l a r  po in t  w e l l  met t h i s  purpose.  S i t e s  were s e l e c t e d  on 

t h e  b a s i s  of income l e v e l  of the  a r e a ,  day of t h e  week of obser-  

v a t i o n ,  degree of u r b a n i z a t i o n ,  and proximity t o  sample i n s p e c t i o n  

l o c a t i o n s .  S i t e s  were r equ i red  t o  have, i f  p o s s i b l e ,  a  minimum 

t r a f f i c  volume of 50 c a r s  p e r  hour i n  o r d e r  t o  a s s u r e  s t a t i s t i c a l  * 
v a l i d i t y .  The o r i g i n a l  p l an  c a l l e d  f o r  o b s e r v a t i o n s  being con- 

ducted f o r  a  12 month p e r i o d ,  but t h i s  had t o  be reduced t o  seven 

months because of l i m i t e d  observer  a v a i l a b i l i t y .  

Eight s i t e s  were used i n  each county, f o u r  each i n  high and 

low income a r e a s .  For each income a r e a ,  two s i t e s  were observed 

on week n i g h t s  and two s i t e s  were observed on Friday n i g h t s .  

General a r e a s  f o r  s i t e s  were s e l e c t e d  i n  the  same fa sh ion  a s  t h e  

sample i n s p e c t i o n  a r e a s .  S p e c i f i c  s i t e s  were chosen i n  consul-  

t a t i o n  w i t h  l o c a l  t r a f f i c  and p o l i c e  o f f i c i a l s  t o  f i n d  s t r e e t s  i n  

the  g e n e r a l  a r e a  which would c a r r y  t h e  minimum t r a f f i c  volume and 

which o f f e r e d  good obse rva t ion  p o i n t s .  

Besides income l e v e l  of the a r e a ,  n igh t  type ,  and g e n e r a l  

s u i t a b i l i t y ,  two o t h e r  f a c t o r s  motivated s i t e  s e l e c t i o n :  degree 

of u rban iza t ion  and proximity t o  sample i n s p e c t i o n  l o c a t i o n s .  

These f a c t o r s  inc reased  t h e  sample ' s  r e p r e s e n t a t i v e n e s s  by having 

s i t e s  from both c e n t r a l  c i t y  and suburban a r e a s  and from a r e a s  

both near  t o  and f a r  from t h e  daytime sample i n s p e c t i o n  l o c a t i o n s .  

Due t o  a  s h o r t  implementation p e r i o d ,  s i t e s  were not balanced * * 
e x a c t l y  on t h e s e  f a c t o r s .  However, a  c l u s t e r i n g  of s i t e s  was 

avoided i n  t h i s  f a s h i o n ,  except  i n  Kent County where t k r e  was a  

high degree of ove r l ap  between evening and daytime s i t e s .  

* 
For example, i f  t h e  observed value of some dependent 

v a r i a b l e  is 25%, 50 cases  w i l l  y i e l d  95% confidence t h a t  
t he  t r u e  value is between 19% and 31%. 

* * 
The g r e a t e s t  s i n g l e  d i f f i c u l t y  was i n  l o c a t i n g  high income 

c e n t r a l  c i t y  l o c a t i o n s .  This  problem was a l s o  troublesome 
i n  s e l e c t i n g  sample inspec t  ion  s i t e s .  
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W i t h  minor except ions ,  t he  same s i t e s  w i t h  the  same observers * 
were used throughout t he  da ta  gather ing per iod .  T h i s  was done 

t o  avoid confounding e f f e c t s  of changes over time w i t h  e f f e c t s  01 

observer o r  s i t e  changes. Seven v i s i t s  t o  each s i t e  were scheduled. 

T h i s  p lan was followed exac t ly  i n  Ingham County f o r  a  t o t a l  of 

56 observat ions .  In Genesee County, one Friday evening s e t  of 

observat ions  was s u b s t i t u t e d  f o r  a  week-night v i s i t .  In Kent 

County,one s e t  of week-night observat ions  was omitted e n t i r e l y .  

One a d d i t i o n a l  observat ion a t  a  week-night s i t e  i n  Genesee County 

was missed,due t o  the  unavoidable absence of the  observer f o r  

t h a t  l oca t i on .  

Troopers conducting the  observat ion received i n i t i a l  t r a i n i n g  

i n  the  procedures from HSRI personnel  f o r  a  one evening per iod.  

In add i t i on ,  they were given follow-up i n s t r u c t i o n  during each 

of t h e i r  i n i t i a l  observat ion per iods .  The a c t u a l  t a s k  of observing 

veh i c l e s ,  recording d e f e c t s  on the  da t a  s h e e t ,  and maintaining a  

t r a f f i c  count w i t h  a  hand counter  were elementary and quickly  

mastered. Most ques t ions  concerned c l e r i c a l  d e t a i l s  of completing 

summary forms and arranging da t a  shee t s  f o r  l a t e r  keypunching. 

During the  balance of the  per iod ,  t he  observers were v i s i t e d  f r e -  

quen t ly ,  and o f t en  on an unannounced b a s i s ,  by HSRI personnel .  

Besides serving the  obvious, and t o t a l l y  unnecessary funct ion of 

maintaining continued a l e r t n e s s ,  thk v i s i t s  helped t o  insure  

cons i s ten t  and accura te  da ta  c o l l e c t i o n  by answering ques t ions  

a s  they arose ,and by demonstrating personal  i n t e r e s t  while t he  

people involved were performing a  lonely  and un in t e r e s t i ng  t a sk .  

* 
Four s i t e s  were moved from the  f i r s t  t o  the  second obser- 

va t i on .  The moves were undertaken e i t h e r  f o r  i n s u f f i c i e n t  
t r a f f i c  volume a t  the  s i t e  o r  f o r  d i f f i c u l t  observing con- 
d i t i o n s  such a s  t he  lack of a  good parking spot  f o r  the  
obse rve r ' s  veh ic le .  These changes were minor usual ly  involving 
a  move of a  block or  so ,  and i n  one ins tance  t he  observer 
simply moved t o  a  d i f f e r e n t  l eg  of t he  same i n t e r e s e c t i o n .  
On seven occasions s u b s t i t u t e  observers ,  who had been t r a i n e d  
i n  t h e  procedure, were used. 



C .  Analys is  of Overa l l  F a i l u r e  Frequency 

The most g e n e r a l  measure of t h e  cond i t ion  of t h e  v e h i c l e  

popu la t ion  is  the  percent  of v e h i c l e s  having any d e f e c t .  I f  

t h i s  f i g u r e  drops ,  i t  i n d i c a t e s  a  g e n e r a l  improvement,since 

f a i l u r e s  of any kind have been reduced. Hence, a n a l y s i s  of 

changes i n  t h i s  v a r i a b l e  has  been t h e  most e x t e n s i v e .  

To analyze changes i n  t h e  pe rcen t  of d e f e c t i v e  v e h i c l e s ,  a  

t h r e e  s t e p  procedure was used.  F i r s t ,  t h e  pe rcen t  f a i l i n g  was 

computed f o r  each month of obse rva t ion  f o r  each county,and f o r  

each income l e v e l  w i t h i n  t h e  county.  This  was done t o  i d e n t i f y  

major p a t t e r n s  i n  t h e  d a t a .  Next ,a  m u l t i p l e  l i n e a r  r e g r e s s i o n  

a n a l y s i s  was performed ds ing  a l l  v a r i a b l e s  which might have 

a f f e c t e d  the  pass ing  r a t e .  F i n a l l y ,  t h e  d a t a  were grouped i n t o  

t h e  des ign  c a t e g o r i e s  of income l e v e l ,  n ight  type ,  and county t o  

i d e n t i f y  a r e a s  where s i g n i f i c a n t  t ime t r e n d s  had occurred .  A l l  

a n a l y s i s  used t h e  d e f e c t i v e  percent  a t  a  l o c a t i o n  f o r  a  n i g h t .  

T h i s  was done t o  minimize t h e  e f f e c t  of chance f l u c t u a t i o n s  i n  * 
t r a f f i c  volume on t h e  r epor t ed  f i g u r e s .  

* 
This  procedure weights  each s i t e  e q u a l l y .  Vehic les  a t  

d i f f e r e n t  s i t e s  a r e  given unequal we igh t s .  Mathematical ly ,  
i f  t h e r e  were two obse rva t ions  a t  a  s i t e  w i t h  a  t o t a l  of 
N and N2 v e h i c l e s ,  and Dl and D2 were d e f e c t i v e ,  t h e  average 1 
repor t ed  f o r  the  s i t e  under t h e  procedure used would be :  

I t  should be recognized t h a t  t he  more common way of com- 
pu t ing  t h i s  would be : 

Avg = Dl + "2 

N1 + N2 

For s t a t i s t i c a l  a n a l y s i s  pu rposes , though , the  f i rst  procedure 
may y i e l d  c l e a n e r  r e s u l t s ,  and ,over  a  l a r g e  number of obser-  
va t  i o n s ,  t h e  two f i g u r e s  w i l l  converge. 



Table IV.2a shows the  average percent  of veh i c l e s  de fec t i ve  

by month f o r  a l l  t h r e e  coun t i e s ,  f o r  each ind iv idua l  county, and 

f o r  Genesee and Ingham Counties combined. T h i s  l a s t  category i s  

included here and elsewhere i n  t he  a n a l y s i s  t o  i n d i c a t e  t he  genera l  

e f f e c t  of enhanced inspec t ion  a c t i v i t y  a s  opposed t o  t he  experience 

i n  Kent County which received r a t h e r  minimal a t t e n t i o n .  The 

t a b l e  i n d i c a t e s  a  l ack  of c l e a r  t r ends  i n  t h e  d a t a ,  and shows 

a  good amount of v a r i a b i l i t y  from month t o  month. The c l e a r e s t  

p a t t e r n  would appear t o  be i n  Ingham County. Here, some improve- 

ment i n  June and J u l y  i s  followed by a  worsening i n  August and 

September, and then by renewed improvement i n  October and Novem- 

be r .  However, t h e  F r a t i o  t e s t s  suggest  t h a t  t h e r e  is about a s  

much v a r i a b i l i t y  among observa t ions  conducted during a  p a r t i c u l a r  

month a s  among the  months. T h i s  impl ies  a  l a r g e  v a r i a b i l i t y  

among s i t e s  a t  any one t ime.  Month-to-month d i f f e r e n c e s  i n  s i t e s  

used might obscure a l l  b u t  t h e  s t ronges t  time e f f e c t s ,  s i n c e  not 

every s i t e  was observed i n  every month. The bes t  i l l u s t r a t i o n  of 

t h i s  e f f e c t  i s  the  Ingham County average f o r  August, which repre-  

s e n t s  only one s e t  of s i t e  observa t ions .  

Turning t o  Table IV.2b) i n  which the  Genesee and Ingham da t a  
a r e  grouped i n t o  high and low income a r e a s ,  a  much c l e a r e r  pa t -  

t e r n  emerges. In t he  high income a r e a s  of Ingham County, there  i s  

a  s t rong  dec l ine  i n  t he  percent  of de fec t i ve  veh ic les ,  and i n  t he  

high income a r e a s  of Genesee county, t h e r e  is a  moderate dec l ine .  

The low income a r e a s  remain r e l a t i v e l y  unchanged. Addi t iona l ly ,  

t he  t a b l e  sugges t s  t h a t  t h e  s t r o n g e s t  changes i n  t h e  high income 

a r e a s  of Ingham County occurred i n  t h e  l a s t  t h r e e  months of t he  

p r o j e c t .  The changes may have been caused by the  seasonal  f a c t o r s  

d i scussed  i n  t he  i n t roduc t ion ,  o r  they may have r e s u l t e d  from t h e  
i nc rea s ing  a c t i v i t y  of t he  ope ra t i ona l  teams i n  t he  higher  income 

a r e a s  l a t e r  on i n  t he  p r o j e c t  i n  o rder  t o  meet t h e  20% inspec t ion  

g o a l .  



TABLE IV.2a 

Percent of Cars Defective by County by Month 

All Genesee Ingham Kent Genesee and 
Month Counties county County County Ingham Combined 

May 27.3 25.4 29.4 29.1 

June 27.0 27.6 27.7 24.1 

J u l y  27.9 28.8 25.9 29.0 

Aug . 29.1 27.5 33.3 28.7 

Sept . 25.6 24.0 27.3 ---- 
Oct.  25.6 25.2 23.8 28.0 

Nov . 25.3 24.0 24.0 27.4 

Mean 26.8 26.0 26.4 28.0 

F Ratio 0.752 0.581 1.86 0.154 

Prob. , 
Level 0.609 0.744 ,107 ,978 0.200 

Degrees of 
Freedom (6,156) (6,481 (6,491 (5,46) (6,104) 

* Probabi l i ty  t h a t  such va r i a t i on  among months would occur 
by chance. 



TABLE IV.2b 

Pe rcen t  of Cars  D e f e c t i v e  by Income Level  by Month 
Genesee and Ingham Coun t i e s  

Month 

May 
June 

J u l y  

Aug . 
Sep t  . 
Oct . 
Nov . 
Mean 

F R a t i o  
* 

Prob.  Level  

Genesee Ingham 

Low - High - Low - High - 
Combined 

Low - High - 

Degrees of 
Freedom ( 6 , 2 1 )  ( 6 , 2 0 )  (6921) (6 ,211 ( 6 , 4 9 )  (6748) 

* P r o b a b i l i t y  t h a t  such  v a r i a t i o n  among months would occur  
by chance .  



Having a  gene ra l  p i c t u r e  of t h e  d a t a , t h e  next s t e p  was t o  examine 

the  e f f e c t  of a l l  p o s s i b l e  f a c t o r s  on the  percent  of d e f e c t i v e  

v e h i c l e s .  A mul t ip l e  l i n e a r  r eg res s ion  technique was used.  I n  

non-technical  te rms,  the  regress ion  mathematically f i n d s  a  

s t r a i g h t  l i n e  time t r end  which "bes t"  f i t t e d  t h e  da ta  a f t e r  

a d j u s t i n g  f o r  o t h e r  f a c t o r s  l i k e  income, In t h e  equa t ions  pre-  

s e n t e d ,  a  number of ttdummy" o r  " s h i f t "  v a r i a b l e s  were used t o  

c o n t r o l  f o r  t h e  o t h e r  f a c t o r s .  These v a r i a b l e s  commonly took on 

two va lues  t o  r ep resen t  t h e  two p o s s i b l e  l e v e l s  of the  f a c t o r ,  

l i k e  low and high income. The e s t ima ted  e f f e c t  of t h e  f a c t o r  on 

the  percent  of d e f e c t i v e  v e h i c l e s  is  r e f l e c t e d  i n  t h e  c o e f f i c i e n t  

c a l c u l a t e d  f o r  i t .  For example, a  c o e f f i c i e n t  of -5.0 f o r  t h e  

income v a r i a b l e  i n d i c a t e s  t h a t  t h e  percent  of d e f e c t i v e  c a r s  was 

on the  average 5% lower i n  t h e  high income a r e a s .  Time was 

measured i n  100-day u n i t s  from t h e  s t a r t  of t h e  p r o j e c t .  For 

example, an observa t ion  conducted on October 14 had a  time value 

of 1 .67 .  This  provided a  cont inuous time v a r i a t i o n .  The time 

va lues  were then used t o  c a l c u l a t e  the  expected change i n  t h e  

outage r a t e .  

The r e g r e s s i o n  a n a l y s i s  i s  presented  i n  Table IV.3. The 

s t r o n g e s t  e f f e c t  i s  income. For a l l  t h r e e  c o u n t i e s ,  high income 

a r e a s  had a 7.75% lower f a i l u r e  r a t e  than low income a r e a s .  

Night type had a  c o n s i s t e n t ,  a l though not a s  s t r o n g ,  e f f e c t .  

For a l l  t h r e e  c o u n t i e s ,  week n i g h t s  had 2 .34% fewer d e f e c t s  than 

Friday n i g h t s ,  and f o r  Kent County, week n i g h t s  had 6.27% fewer 

d e f e c t s ,  The e f f e c t s  of u rban iza t ion  and proximity tended t o  be 

i n s i g n i f i c a n t  and were i n c o n s i s t e n t  a c r o s s  c o u n t i e s .  The high 

c o r r e l a t i o n  between high income a r e a s ,  suburban l o c a t i o n s ,  and 

s i t e s  near  t o  t h e  sample i n s p e c t i o n  l o c a t i o n s  caused these  v a r i a b l e s  

t o  r e f l e c t  more the  chance v a r i a t i o n s  among p a r t i c u l a r  s i t e s  r a t h e r  

than c o n s i s t e n t  e f f e c t s  of these  two f a c t o r s .  The observer  

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



f i r s t  observer .  These e f f e c t s  may be exp la inab le ,  though, i n  terms 

of t he  p e c u l a r i t i e s  of c e r t a i n  s i t e s .  For i n s t ance ,  observer num- 

ber one, who drove the  team's only unmarked c a r ,  w a s  cons i s t en t ly  

assigned t o  low income, c e n t r a l  c i t y  s i t e s .  The l a r g e ,  p o s i t i v e  

c o e f f i c i e n t s  f o r  h i s  observat ions  demonstrated t he  high de fec t i ve  

veh ic le  percent  i n  these  a r e a s .  The i n t e n s i t y  va r i ab l e  shows 

Genesee and Ingham Counties tending i n i t i a l l y  t o  have veh i c l e s  i n  

b e t t e r  condi t ion than Kent County. The time c o e f f i c i e n t s  follow 

t h e  bas ic  hypothesis ,  w i t h  Kent County having t h e  l e a s t  time 

t r e n d ,  which was not s i g n i f i c a n t ,  and Ingham County having the  

g r e a t e s t  t r end  e f f e c t ,  although Ingham was only s l i g h t l y  s t ronger  

than Genesee. The o v e r a l l  comparisons show t h a t  Genesee was d i f -  

f e r e n t  from Ingham, w i t h  t h e  l a r g e s t  d i f f e r e n c e s  being i n  the  

proximity and observer e f f e c t s .  Kent was a l s o  d i f f e r e n t  than 

Genesee and Ingham w i t h  income and urbanizat ion apparently having 

the  most marked e f f e c t .  The d i f f e r ences  among count ies  on these  

f a c t o r s  a r e  discussed f u r t h e r  i n  Section E .  

The next s t e p  focused on the  time t r ends .  Variables on 

urban iza t ion ,  proximity,  i n t e n s i t y ,  and observers  were dropped 
* 

from the  ana lys i s .  The regress ions  were reconst ructed using 
only t ime,  income, and n i g h t  t y p e .  I n  add i t i on ,  the  da ta  were 

grouped w i t h i n  count ies  t o  i d e n t i f y  a r ea s  w i t h  the  s t ronges t  

tilne t igends.  The sub-categories examined were high v s ,  low income 

a r e a s ,  Friday night  v s .  week night  s i t e s ,  the four groupings formed 

by cross ing night  type and income, e . g . ,  high-income, Friday-night .  

T h i s  procedure reduced the number of observat ions  ava i l ab l e  i n  

any one group, b u t  t h i s  disadvantage was o f f s e t  by reducing the  

v a r i a t i o n  among s i t e s .  Complete regress ion  analyses  a r e  found 

i n  Appendix B,  Table B . 1 ,  and some more important r e s u l t s  a r e  

shown i n  Table I V . 4 .  
.................... 

* 
T h i s  was done because of the  v a r i a b l e s '  high c o r r e l a t i o n  

w i t h  income which tends  t o  produce incons i s ten t  r e s u l t s .  The 
problem is t echn ica l l y  known a s  mu l t i co l inea r i t y  which can 
be t r e a t e d  e i t h e r  by dropping some v a r i a b l e s ,  a s  i n  the  
present  case ,  o r  c o l l e c t i n g  add i t i ona l  da t a .  





TABLE IV. 3 
(Continued) 

Explanation of terms: 

Coefficient: This represents the amount that a unit change in 
one of the variables would change the percent of defective vehicles, 
e.g. in the equation presented for all counties the coefficient on - 
time of -1.211 indicates that a 100 day period of operation would 
reduce the percent of defective vehicles 1.2 percentage points. 

Standard error: This is a measure of the mean variability of the 
estimated value of the coefficient. Aqain, for the time variable 
for all counties, the standard error of 0.663 indicates that if the 
experiment were repeated many times about 2/3's of the time the es- 
timated coefficient would fall between -1.874 and -0.548,which is 
-1.211 plus or minus 0.663. 

Significance: This number indicates the probability that the true 
value of the coefficient is zero. In the case of the all county 
time coefficient, the value of 0.698 indicates that there was about 
a 7% chance given variations in the data that the true value of the 
coefficient was zero. It should be noted that when significance is 
indicated as 0.0000 it does not imply that there was a zero proba- 
bility of the coefficient being equal to zero but that the probability 
was less than 5 chances in 100,000. 

Constant: This is the base percent of vehicle defective if all the 
other variables were zero. It does not exactly correspond to the mean 
values reported in Tal~Les IV. 2a and IV. 2b since several of the 
dummy variables were coded 1 or 2 due to a peculiarity of the computer 
program used to calculate the regression equations. 

Time: This represents the effect of the passage of time on the percent 
defective and is referred to in the-text as the time trend effect. It 
is measured in 100 day units. 

Income: This is a dummy or categorical variable. It assumes the value 
of 1 if an observation were conducted in a low income area and the 
value of 2 if an observation were conducted in a high income area. 
It indicates the mean difference between the two kinds of area. 

Type: This is a dummy variable which reflects the effect of the type 
of niqht on which an observation was conducted. It has a value of 1 
for ~ G i d a ~  night observations and a value of 2 for week night observa- 
tions. 

Urbanization: This is a dummy variable which reflects the effect of 
the type of area in which the observation was conducted. It takes 
on a value of 1 for central city and a value of 2 for suburban loca- 
tions. 



TABLE IV. 3 

(Cont inued)  

Proximi ty :  This  i s  a  dummy v a r i a b l e  which measures t h e  e f f e c t  of 
d i s t a n c e  from t h e  sample i n s p e c t i o n  s i t e .  A v a l u e  of  1 was a s s igned  
t o  nearby s i t e s  and a  v a l u e  of 2 was a s s igned  t o  more d i s t a n t  s i t e s .  

I n t e n s i t y :  Th i s  i s  a  t h r e e - l e v e l  v a r i a b l e  des igned  t o  measure t h e  
e f f e c t  of any s h a r p  d i f f e r e n c e s  among t h e  t h r e e  c o u n t i e ~ ~ e i t h e r  due 
t o  d i f f e r e n c e s  p r i o r  t o  t h e  s t a r t  of t h e  program o r  due t o  a  sudden 
s h i f t  i n  t h e  v e h i c l e  c o n d i t i o n  no t  r e p r e s e n t e d  by t h e  t ime t r e n d .  
I t  assumes v a l u e s  of  . 0 5  f o r  Kent, . 1 0  f o r  Genesee,  and .15 f o r  Ing- 
ham County. 

Obs 1 and Obs 2 :  These a r e  two dummy v a r i a b l e s  which r e f l e c t  t h e  
p e c u l i a r i t i e s  of s i t e s  t o  which two of t h e  f o u r  o b s e r v e r s  were r e -  
g u l a r l y  a s s igned .  These e f f e c t s  a r e  d i s c u s s e d  i n  more d e t a i l  i n  
s e c t i o n  E .  

2 R : This  s t a t i s t i c  r e p r e s e n t s  t h e  p e r c e n t  of t h e  t o t a l  v a r i a t i o n  i n  - 
t h e  d a t a  accounted f o r  by t h e  v a r i a b l e s  i nc luded  i n  t h e  r e g r e s s i o n .  

SSE: This  i s  a  measure of t h e  remaining v a r i a b i l i t y  i n  t h e  d a t a  i t  - 
i s  computed f o r  each o b s e r v a t i o n  by t a k i n g  t h e  squa re  of t h e  d i f f e r e n c e  
between t h e  v a l u e  p r e d i c t e d  f o r  t h a t  o b s e r v a t i o n  and t h e  a c t u a l  v a l u e  
of t h e  o b s e r v a t i o n .  I f  t h i s  number i s  d i v i d e d  by t h e  number of  ob- 
s e r v a t i o n s  i t  p rov ides  a  measure of t h e  average  amount by which t h e  
e s t i m a t e d  v a l u e  missed t h e  t r u e  v a l u e .  I n  t h e  c o n t e x t  of t h e  o v e r a l l  
comparisons p r e s e n t e d  a t  t h e  f o o t  of t h e  t a b l e ,  t h e s e  numbers a r e  
used t o  t e s t  how much t h e  mean v a r i a t i o n  i n  t h e  d a t a  i s  changed by 
combining groups of o b s e r v a t i o n s .  I f  t h e  mean v a r i a t i o n  i s  made much 
l a r g e r  by combining g roups ,  - i . e .  a  l a r g e  v a l u e  of t h e  F s t a t i s t i c ,  
t h e n  t h i s  i s  t aken  a s  ev idence  t h a t  t h e  groups  a r e  n o t  a l i k e .  

Values of c e r t a i n  v a r i a b l e s  a r e  omi t t ed  from c e r t a i n  e q u a t i o n s ,  s i n c e  
t h e i r  i n c l u s i o n  i n  t h e s e  e q u a t i o n s  would p r e s e n t  a  problem s i m i l a r  
t o  t h a t  i n  o r d i n a r y  a l g e b r a  when one h a s  more unknowns t h a n  e q u a t i o n s .  



Examining Table IV.4, income e f f e c t s  continue t o  be q u i t e  

s t rong,  High income areas  fo r  the three  counties combined, fo r  

Genesee County, for  Ingham County, and for  two combined showed 

s i g n i f i c a n t  downtrends. High income areas  of Genesee County 

dropped more than those i n  Ingham County which again r a i s e s  the 

p o s s i b i l i t y  of independent seasonal e f f e c t s .  O r ,  the Genesee 

County r e s u l t  might indica te  the influence of sample inspection 

team induced changes. The s t rongest  trend occurred i n  high income 

week n igh t - s i t e s ,  one of which was a  very low t r a f f i c  volume 

sample inspection s i t e .  In other  words, the Genesee County r e s u l t  

may be strongly influenced by the sample inspection sa tura t ing  * 
one neighborhood. In Ingham County, high income areas  contributed 

most subs tan t i a l ly  t o  the overa l l  s i g n i f i c a n t  improvement i n  the 

county. Friday night s i t e s  produced s t a t i s t i c a l l y  s t ronger  r e s u l t s  

than week night s i t e s ,  s ince the la rger  t r a f f i c  volumes on Friday 

evenings yielded smaller va r i a t ions  among s i t e s .  High income 

areas  had more consis tent  data  than low income areas  a s  indicated 
2 

by the higher R s t a t i s t i c s .  Figures IV.3 through IV.7 i l l u s t r a t e  

the t rends  f o r  groups i n  Table I V . 4 .  

Overal1,the analys is  suggests three  possible  e f f e c t s  working 

i n  p a r a l l e l .  F i r s t y i n  the high income areas  there  wel l  

might have been a  seasonal improvement i n  vehicles  which was inde- 

pendent of the checklane. Second, pa r t i cu la r ly  i n  Genesee and 

l e s s  so i n  Kent County, outcomes may have been influenced by the 

sample inspection a c t i v i t y  i n  the same area a s  the roadside obser- 

va t ion .  Thi rd , in  Ingham County w i t h  the 20% inspection l e v e l ,  the 

checklane a c t i v i t y  i n  a l l  l ikel ihood produced some improvement i n  

* 
There were two such sample inspection locat ions where 

t r a f f i c  volume was so low tha t  the sample team w a s  required 
t o  s e l e c t  a  very high proportion of the t r a f f i c  passing the 
loca t ion .  One was i n  a  high income area of Genesee County, 
and the o ther ,  was i n  a  low income area of Kent County. In 
r e t rospec t ,  i t  seems q u i t e  l ike ly  tha t  the  sampling r a t e  was 
s u f f i c i e n t l y  high and the neighborhoods s u f f i c i e n t l y  compact 
t h a t  the team's e f f o r t s  may have sa tura ted  the area.  



TABLE IV.4 

S e l e c t e d  Regress ion  R e s u l t s ,  
P e r c e n t  of A l l  Ca r s  D e f e c t i v e  v s .  Time and Income 

Income Type 
County Group Group Cons tan t  Time Income R~ 

A l l  A l l  A l l  38 .78  -1 .5  -6.87 2 0 . 6  
(0.102)  (0.0000) 

High A l l  2 7 . 0 1  -3 .2  --- 8 . 8  
(0 .007)  

Genesee High A l l  25 .57  -3 .5  --- 2 0 . 1  
(0.019)  

Ingham A l l  A l l  30 .59  -2 .6  
(0 .02 )  

LOW A l l  31 .26  -1 .2  
(0 .462)  

High A l l  27 .98  -4 .0  
( 0 , 0 1 1 )  

A l l  F r i  38 .54  - 2 . 1  
(0 ,059)  

Low F r i  3 1 . 2 6  -0 .7  
(0.687)  

High F r i  27 .90  -3 .4  
(0.007) 

Ingham A l l  A l l  28 .64  -2 .2  --- 4 . 4  
and (0 .026)  

Genesee A l l  
Combined 

F r i  

High F r i  25 .69  -2 .6  --- 2 1 . 3  
(0.020)  

High Week 29 .86  -6.2 --- 2 8 . 1  
(0 .006)  

Numbers i n  p a r e n t h e s e s  i n d i c a t e  s i g n i f i c a n c e  l e v e l .  
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t he  veh ic le  popula t ion beyond seasonal  and neighborhood s a t u r a t i o n  

e f f e c t s .  I n  r e t r o s p e c t ,  the  sample inspec t ion  and roadside obser-  

va t ion  l oca t i ons  were r e l a t i v e l y  b e t t e r  chosen i n  Ingham County so  

a s  t o  avoid a high degree of over lap.  In add i t i on ,  the  low income 

a r e a s  i n  Ingham County, while not s t a t i s t i c a l l y  s i g n i f i c a n t ,  d i d  

show a l a r g e r  time t rend than the  o ther  count ies .  O n l y  Ingham 

County, even w i t h  l e s s  biased d a t a ,  y ie lded a  s i g n i f i c a n t  downtrend. 

Hence, t he  conclusion is  t h a t  the  20% inspect ion l e v e l  i n  Ingham * 
County d i d  somewhat improve the  veh i c l e s  i n  t h a t  county. 

* 
I t  could a l s o  be argued t h a t  the  s a t u r a t i o n  e f f e c t  observed 

i n  c e r t a i n  a r ea s  c o n s t i t u t e s  evidence i n  favor  of the  check- 
l ane  program. Since i t  i s  not known what f r a c t i o n  of t he  
a r e a ' s  veh ic les  were inspected i n  the  s a t u r a t i o n  condi t ion,  
i t  r e a l l y  cannot be i n f e r r e d  whether such e f f e c t s  r e s u l t e d  
from the  check a l t e r i n g  r e p a i r  p r a c t i c e  o r  from a p e r i o d i c a l  
e f f e c t  of forc ing r e p a i r  of de fec t i ve  veh ic les .  



D .  Analysis  of S p e c i f i c  Components and Vehicle Groupings 

Af te r  having i d e n t i f i e d  changes i n  the  o v e r a l l  f a i l u r e  r a t e ,  

t he  subsequent ques t ion  was how d i d  t he  change come about? T h i s  * 
was addressed i n  t h r ee  r e l a t e d  ways. F i r s t ,  de f ec t i ve  veh i c l e s  

were c l a s s i f i e d  i n t o  two two-level groups:  one group concerned 

the  number of d e f e c t s  on the  veh i c l e ,  s i n g l e  v s .  mu l t i p l ;  the  

second grouping was according t o  whether t he  veh i c l e  had only a  ** 
l i c e n s e  p l a t e  defec t  o r  some o ther  defec t  o r  combination of d e f e c t s .  

The percent  of veh i c l e s  i n  each group f o r  each observat ion was 

computed. The second approach was t o  compute f o r  each observat ion 

the  average number of t o t a l  d e f e c t s ,  of minor d e f e c t s ,  and of 

major d e f e c t s  per 100 veh ic l e s .  T h i r s ,  t h e  percent  of veh i c l e s  

w i t h  p a r t i c u l a r  component f a i l u r e s  was ca l cu l a t ed  f o r  each obser-  

va t i on .  Tables IV.5a and IV.5b show the  measurements by county. 

For a n a l y s i s ,  t he  mul t ip le  l i n e a r  r eg re s s ion  approach was 

again  used.  A l l  v eh i c l e  c l a s s i f i c a t i o n s  and the  major component *** 
c l a s s i f i c a t i o n s  were s tud i ed .  Resul ts  c lo se ly  followed t h e  

o v e r a l l  percent  of de fec t i ve  veh i c l e s .  S ign i f i can t  downtrends 

were found f o r :  

(1) t h e  percent  of veh i c l e s  w i t h  s i n g l e  d e f e c t s  
( 2 )  the  percent  of veh i c l e s  w i t h  only p l a t e  l i g h t  d e f e c t s  
( 3 )  the  average number of minor d e f e c t s  
( 4 )  the  percent  of veh i c l e s  w i t h  p l a t e  l i g h t  d e f e c t s  
( 5 )  t he  percent  of veh i c l e s  w i t h  t a i l l i g h t  d e f e c t s  

Areas w i t h  s i g n i f i c a n t  dec l i ne s  on t he se  items corresponded 

almost exac t ly  t o  the  a r e a s  where the  o v e r a l l  percent  of de fec t i ve  

veh i c l e s  f e l l .  Of o the r  components, only muff le r s  showed s i g n i f i -  .................... 
* 

The f i rs t  two approaches can be considered veh ic le  measures 
s i n c e  they concern some c h a r a c t e r i s t i c  of t he  veh ic le  such 
a s  t he  average number of d e f e c t s  on t h a t  veh i c l e .  The l a s t  
approach is s t r i c t l y  a  component measurement. 

**  
The ca t ego r i e s  a r e  not mutually exc lus ive  between group- 

i ngs .  For example, a veh ic le  w i t h  only a  l i c e n s t  p l a t e  l i g h t  
out would f a l l  i n  both t h e  s i n g l e  defec t  category and i n  t h e  
p l a t e  l i g h t  only category,  and a  veh i c l e  w i t h  a  l i c e n s e  p l a t e  
l i g h t  out and a  noisy muff ler  would f a l l  i n t o  t h e  mul t ip le  
de fec t  and a l l  o the r  defec t  c a t ego r i e s .  

*** 
For example, a n a l y s i s  was performed on t h e  t o t a l  percent  

of t a i l l i g h t  outages f o r  whatever reason r a t h e r  than on t h e  
s p e c i f i c  subca tegor ies  such a s  one s i d e  o u t .  





TABLE I V . 5 b  

D e s c r i p t i v e  S t a t i s t i c s  of R o a d s i d e  O b s e r v a t i o n  D a t a  
o n  C o m p o n e n t s ,  C o m p o n e n t  G r o u p s  b y  C o u n t y  

G e n e s e e / I n g h a m  

A v e r a g e  Number o f  C a r s  A l l  G e n e s e e  I ngham K e n t  C o m b i n e d  

O b s e r v e d  p e r  S a m p l e  264.6 241.3 262.0 293.0 251.69 

Componen t  M e a s u r e s  : 
- - - - - - - - - -- - - - 

P e r c e n t  H e a d  L i g h t  O u t  7 0.92 0.92 1 .02  0 .82  0 .97  

P e r c e n t  H e a d  L i g h t  B r o k e n  8 0 .03  0.03 0.03 0 .02  0 .03  

P e r c e n t  Head  L i g h t  C o m b i n e d  0 . 9 5  0 . 9 5  1 . 0 5  0 .84  1 . 0 0  

P e r c e n t  M u f f l e r  3 . 96  4.24 3.52 4.14 3.88 

P e r c e n t  P l a t e  L i g h t  17.88 16.37 17.83 19 .60  17.10 

P e r c e n t  B r a k e  L i g h t  1 S i d e  2.79 3.17 2 .23 2 . 9 7  2.70 

P e r c e n t  B r a k e  L i g h t  B o t h  S i d e s  1 .51  1 . 8 1  1 .50  1 .18  1 . 6 5  
P 
r P e r c e n t  B r a k e  L i g h t  C o m b i n e d  4 .29 m 4.99 3 . 7 2  4 .16 4 .36  

P e r c e n t  T a i l  L i g h t  O u t  1 Side  3 .42 3.82 3.60 2 .78 3 .71  

P e r c e n t  T a i l  L i g h t  O u t  2  S i d e s  0 .33  0 .43  0 .34  0 .22  0 .39  

P e r c e n t  T a i l  L i g h t  
B r o k e n  1 S i d e  

P e r c e n t  T a i l  L i g h t  
B r o k e n  2  S i d e s  

Percent T a i l  L i g h t  C o m b i n e d  5 .85 6 .30  6 .25  4 .92 6 .27  

P e r c e n t  W i r i n g  P r o b l e m s  0 .36  0 . 4 1  0 .13  0 .56  0 .27  

P e r c e n t  G l a s s  D e f e c t s  0 .01  0 .01  0 .02 0.02 0 . 0 1  

P e r c e n t  O t h e r  0 .47  0 .48 0 .63  0 .32 0 .54  



Notes f o r  Table IV.5 

The p l a t e  l i g h t  only category represen ts  the percent  of 
c a r s  i n  the  sample w i t h  only a  l i c ense  p l a t e  l i g h t  ou t .  
The a l l  o ther  category is  the  percent  of ca r s  w i t h  some 
o the r  defect  o r  combination of d e f e c t s .  For example,a 
ca r  w i t h  both a  p l a t e  l i g h t  out and a  t a i l l i g h t  out w i l l  
be i n  the  second category.  

The s ing l e  de fec t s  category represen ts  t he  percent  of c a r s  
w i t h  only one defect  of any type.  The mul t ip le  de fec t s  
category is  the  percent of c a r s  w i t h  more than one defec t  
of any category.  

The average de fec t s  per 100 ca r s  category was computed by 
taking the  t o t a l  number of d e f e c t s  on t h e  veh ic les  and 
dividing t h a t  number by the  t o t a l  number of veh ic les  i n  
the  observat ion.  

Average major de fec t s  was computed by taking the  t o t a l  
number of head l igh t ,  t a i l l i g h t ,  brake l i g h t ,  and muffler  
de fec t s  on the  veh ic les  and by dividing t h i s  s u m  by the  
t o t a l  number of veh ic les  i n  the  observat ion.  

Average minor de fec t s  was computed i n  the  same fashion a s  
average major de fec t s  except the  defec t  ca tegor ies  of p l a t e  
l i g h t ,  wi r ing ,  and o the r  were used. 

The defec t ive  vehic le  measures were formed by using the  
same numerators a s  the  average defect  ca tegor ies  but using 
only the  t o t a l  number of de fec t i ve  veh ic les  a s  the  denomin- 
a t o r .  

The out ca tegor ies  f o r  l i g h t s  ind ica ted  t h a t  the l i g h t  was 
simply not burning, 

The broken category i n d i c a t e s  t h a t  t he  u n i t  was physical ly  
damaged. The most common occurrence was of t a i l l i g h t .  l ense s  
which were broken b u t  w i t h  the  lamp s t i l l  funct ioning.  

The combined ca tegor ies  do not represent  the  s u m  of t he  
ind iv idua l  ca tegor ies  but were scored a s  a  f a i l u r e  i f  any 
of t he  ind iv idua l  ca tegor ies  were f a i l u r e s .  



can t  time changes. These changes followed no cons i s t en t  p a t t e r n .  

I A  low illcome a rea s  of Genesee County, muff le r s  worsened s i g n i f  i- 

c ~ a ~ ~ t  1 y , :111(i i 11 11 i g11 i ncolno nlqo;ls o 1' K ( \ ~ i t  ( I o u ~ l l  y t.llc'y i~nl,i.ovc'tl 

s ig : . l l i i ' i ca~ l t ly .  In acidi t ion,  the ave17agc number of t o t a l  do i ' o c t s  

per  100 veh ic l e s  f e l l  s i g n i f i c a n t l y  i n  t h e  high income a r e a s  of 

a l l  t h r e e  count ies .  

The more d e t a i l e d  measures f a i l  t o  show any dramatic e f f e c t  

of t he  checklane,  Where t h e  o v e r a l l  f a i l u r e  percent  changed s i g -  

n i f i c a n t l y ,  t he  most common r e p a i r  apparent ly  was of a  s i n g l e  

p l a t e  l i g h t  o r  t a i l l i g h t  outage.  These a r e  t h e  most f requent  

d e f e c t s ,  and ,hence , these  i tems would be expected t o  change most 

e a s i l y  under the checklane. Yet ,  t he  absence of a  more broadly 

based change sugges t s  l i t t l e  o v e r a l l  improvement i n  r e p a i r  p r a c t i c e .  

The uniformly s i g n i f i c a n t  decreases  i n  t h e  average number of 

d e f e c t s  per  veh i c l e  i n  t h e  high income a r e a s  of a l l  t h r e e  count ies  * 
p o i n t s  t o  a  seasonal  improvement. I t  i s  i n t e r e s t i n g  t o  no te ,  

however, t h a t  i n  low income a r e a s  t h e  average number of d e f e c t s  

per veh i c l e  showed a decrease only i n  Ingham County. However, w i t h  

the  wide v a r i a t i o n  of r e s u l t s  i n  low income a r e a s ,  l i t t l e  weight 

can be given t o  t h i s  f i n d i n g .  Complete r eg re s s ion  r e s u l t s  a r e  

presented i n  Appendix B,  and s eve ra l  of the  measurements a r e  d i s -  

cussed f u r t h e r  i n  the  fol lowing paragraphs.  

O f  the  observed components, only l i c e n s e  p l a t e  l i g h t s  and 

t a i l l i g h t s  d isplayed a  cons i s t en t  p a t t e r n  of s i g n i f i c a n t  r e s u l t s .  

Tables IV.6a and IV.6b g ive  t he  outage r a t e s  f o r  these  components 

by month i n  Genesee and Ingham Counties.  Like t he  o v e r a l l  f a i l u r e  

r a t e ,  p l a t e  and t a i l l i g h t s  show much month-to-month v a r i a t i o n .  

P l a t e  l i g h t  ~performnnce is r a t h e r  f l a t  f o r  t he  f i r s t  f ou r  months 

i n  both coun t i e s .  During t he  l a s t  t h r e e  months, September through 

November, t he  f a i l u r e  percent  does f a l l  o f f .  In low income a r e a s  

of both c o u n t i e s , l i t t l e  change i s  apparen t .  In high income a r e a s  

of  Ingham County, t he  p l a t e  l i g h t  p a t t e r n  is"Vf'-shaped f o r  t he  .................... 
* 

Unless ,of  cou r se , i nd iv idua l s  i n  t h e  higher  income a r e a s  
responded much more s t rong ly  t o  a  more l im i t ed  checklane 
a c t i v i t y  than do those  i n  lower income a r e a s .  



f i r s t  four months, May through August. T h i s  i s  followed by a  

dec l ine  i n  the l a s t  th ree  months. The "V" p a t t e r n  may come from 

the  p e c u l i a r i t i e s o f  s i t e s  observed i n  both May and August. For 

t a i l l i g h t s ,  the  only not iceable  pa t t e rn  is  an apparent downward 

d r i f t  i n  Genesee County. Turning t o  the regress ion ana lys i s ,  

p l a t e  l i g h t  de fec t s  follow c lose ly  the pa t t e rn  of the  o v e r a l l  

outage r a t e .  P l a t e  l i g h t s  declined s i g n i f i c a n t l y  i n  a l l  of Ingham 

County and i n  the county 's  high income a reas .  The most s i g n i f i -  

cant changes again occurred on Friday n igh t s .  For t a i l l i g h t s ,  

a  somewhat unusual r e s u l t  emerges. I n  Genesee County, the  t a i l -  

l i g h t  outage decreased s i g n i f i c a n t l y  i n  the county a s  a  whole and 

i n  both the  low and the  high income a reas  w i t h  the s t ronger  e f f e c t  

apparently i n  low income a r e a s .  Ingham County did  not show any 

s i g n i f i c a n t  changes, although the  downtrend approached s ign i f icance  

a t  the  0.10 l e v e l ,  f o r  low income s i t e s .  No c lear-cut  explanation 

can be o f fe red  f o r  the  t a i l l i g h t s '  unusual performance. The absence 

of improvement i n  high income a reas  can be explained by the  low 

i n i t i a l  frequency which l e f t  l i t t l e  room t o  improve. For low 

income a r e a s ,  the change i s  not cons i s ten t  w i t h  the  o v e r a l l  per- 

formance of these a reas ,nor  w i t h  the  sample inspect ion da t a .  

These incons i s tenc ies  r a i s e  the p o s s i b i l i t y  t h a t  the  changes came 

from chance e f f e c t s , r a t h e r  than from t r u e  checklane induced improve- 

ment. 

Returning t o  the  vehic le  measurements, the  da ta  r e f l e c t  both 

s p e c i f i c  component performance and the ove ra l l  f a i l u r e  r a t e  pat -  

t e r n .  The measurements i nd i ca t e  t h a t  the  ove ra l l  f a i l u r e  r a t e  

changed through the  r epa i r  of s i n g l e ,  i s o l a t e d  d e f e c t s ,  pr imari ly  

l i c ense  p l a t e  l i g h t s .  In one o r  more count ies ,  usual ly  Ingham, 

the  percent  of ca r s  w i t h  s i ng l e  de fec t s ,  the  percent of ca r s  w i t h  

only p l a t e  l i g h t  outage,  and the  average number of minor defec t s  

declined s i g n i f i c a n t l y .  Conversely, the  percent  of ca r s  w i t h  

mul t ip le  de fec t s ,  the  percent  of ca r s  w i t h  de f ec t s  o ther  t h a n  a  

s i ng l e  p l a t e  l i g h t  outage, the  average number of major de fec t s ,  



TABLE IV.6a 

Percent of Cars w i t h  P la t e  Light Defects by Month: 
Genesee and Ingham Counties; A l l ,  Low and High Income Levels 

Genesee County 

A l l  Income Low Income High Income 

Month Number Percent Number Percent Number Percent 

May 8 

Jun 8 

Ju 1 8 

Aug 8 

SeP 4 

Oc t 8 

Nov 12 

F Ratio 

S ignif  icance 

Degrees of 
Freedom ( 6 , 4 9 )  

Ingham County 

A l l  Income Low Income High Income 

Month Number Percent Number Percent Number Percent 

Ju n 11 18 .47  6 21 .23  5 1 5 . 1 5  

J u l  12 18 .34  6 19 .82  6 16.86  

Oct 13 15.12 7 18 .70  6 1 0 . 9 3  

Nov 8 16 .39  4 1 9 . 5 7  4 13 .22  

F Ratio 1 . 8 5 7  0 .489  2 .697  

Signif icance (0.107)  (0 .809)  (0 ,044)  

Degrees of 
Freedom (6,491 



TABLE IV.6b 

Percent of Cars w i t h  T a i l  Light Defects by Month: 
Genesee and Ingham Counties; A l l ,  Low,  and H i g h  Income Levels 

Genesee County 

A l l  Income Low Income H i g h  Income 

Month - Number Percent 

May 8  6 .44  

J u n  8  7 . 6 9  

J u  1 8  7 .06  

Aug 8 7 .37  

SeP 4  4 . 6 2  

Oc t 8  5 .10  

Nov 12 4 . 8 3  

F Ratio 0 . 8 4 3  

S ign i f  icance (0 .543)  

Degrees of 
Freedom (6,491 

Number Percent Number Percent 

4  8 . 9 3  4  3 . 9 4  

4  10.79 4  4 .60  

4  8 . 6 3  4  5 .48  

4  1 0 . 5 1  4  4 .22  

2 6 . 3 8  2  2 . 8 5  

4  8 . 8 2  4  3 . 1 7  

6 6 . 0 1  6 3 , 6 4  

1 , 0 5 3  1 . 0 5 5  

(0 .421)  (0 .420)  

Ingham County 

A l l  Income Low Income High Income 

Month Number Per cent Number Percent Number Percent 

May 4 

J u n  11 

Ju 1 12 

Aug 4  

S ~ P  4  

Oc t 13 

Nov 8  

F Ratio 

Signif icance 

Degrees of 
Freedom (6,491 
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and the average number of t o t a l  de fec t s  remain unchanged, Regres- 

s ion r e s u l t s  f o r  a l l  of these c l a s s i f i c a t i o n s  a r e  presented i n  

Appendix l3. 

The single-delect  car  percent i s  typ ica l  of the vehicle mea- 

sures  which changed s i g n i f i c a n t l y ,  Selected regression r e s u l t s  f o r  

t h i s  va r iab le  a r e  i n  Table IV.7a. The percent of s ingle-defect  

vehic les  declined s i g n i f i c a n t l y  i n  a l l  of Ingham County, i n  a l l  of 

Genesee and Ingham, and i n  the  high income a reas  of the combined 

two count ies .  The time c o e f f i c i e n t s  f o r  s ingle-defect  vehic les  

were very s imi l a r  t o  those f o r  a l l  vehic les  w i t h  de f ec t s .  Regres- 

s ion l i n e s  f o r  the  s ing l e  defect  category a re  p lo t ted  i n  Figures 

IV.13 through IV.15. F ina l ly ,  from Table IV.7dY the  average number 

of t o t a l  de fec t s  per vehic le  declined s i g n i f i c a n t l y  i n  high income 

a reas  of a l l  th ree  count ies .  No s ign i f i can t  d i f fe rences  e x i s t  i n  

the time t rends  among the  th ree  count ies ,  which again suggests  the 

p o s s i b i l i t y  t h a t  an independent seasonal  change was a f f ec t i ng  

vehic le  condit ion i n  higher income a reas .  

Br ie f ly ,  the more de ta i l ed  measures ind ica te  t ha t  change came 

from the r epa i r  of s ing le  d e f e c t s ,  mostly l i cense  p l a t e  l i g h t  

outage. No change occurred i n  the ove ra l l  frequency of vehic les  

w i t h  mult iple defec t s ,  which presumably represent  a  more hazardous 

pa r t  of the populat ion.  In add i t ion ,  the average number of t o t a l  

de fec t s  per vehic le  declined uniformly i n  the high income areas  

of a l l  three  count ies ,  which strongly suggests  an independent 

seasonal improvement. T h e  more de t a i l ed  a n a l y s i s , t h e r e f o r e , w o u l d  

ind ica te  t ha t  i f  the checklane had any e f f e c t  on the  vehicle popu- 

l a t i o n  t h i s  e f f e c t  was of a  small uagnitude. Moreover, the e f f e c t  

probably occurred only i n  the  county which had the 20% inspection 

level ,  o r  i n  s p e c i f i c  areas  of the other counties which received 

checklane a c t i v i t y  a t  a  f a r  more subs t an t i a l  l eve l  than the  county 

a s  a  whole. 

T h i s  concludes the  substant ive  por t ions  of t h i s  chapter .  The 

next two sec t ions  deal  w i t h  two technical  i s sues ,  which do not 

a l t e r  the conclusions. Section E covers the e f f e c t  of design 



TABLE I V .  7a 

S e l e c t e d  Regress ion  R e s u l t s ,  P e r c e n t  of V e h i c l e s  
w i t h  Only One Defec t  v s .  Time, Income, and Type 

Income 
County Level  Cons tan t  Time 

2 Income Type 
3 

R~ 

Genesee A l l  33.878 -0,857 -6.293 -1.956 3 0 . 6  
(0.138)  (0 .000)  (0 .007)  

Ingham A l l  29.046 -1.483 -5.318 0 ,732  4 2 . 5  

LOW 21 .174 -0.690 ---- 1 . 5 4 1  9 . 2  
(0.410)  (0 ,1502)  

High 19 .465 -2.376 ---- -0.077 1 0 . 1  
(0 .112)  ( ,965)  

Genesee A l l  30.888 -1.617 -4.819 -0,648 30 .9  
a  nd (0 ,011)  (0.000)  (0 .409)  

I  ngham LOW 22.647 -0.678 ---- 0 .363  1 . 6  Combined (0.373)  (0.703)  

High 22 .961 -2 ,578 ---- -1 ,684 1 7 . 2  
( 0 , 0 1 1 )  (0.1752) 

' ~ v e r a ~ e  v a l u e  i f  a l l  o t h e r  v a r i a b l e s  were z e r o .  

' ~ e a s u r e d  i n  100-day u n i t s  p a s t  4/30/72. 

3 
Binary  v a r i a b l e ,  1 = F r i d a y  s i t e ,  2  = Week-night s i t e  



TABLE IV.7b 

S e l e c t e d  Regress ion  R e s u l t s , P e r c e n t  of V e h i c l e s  
w i t h  P l a t e  L i g h t  D e f e c t s  v s .  Time, Income, and Type 

Income 
County Level  Cons tan t  1 

Time 1 
Income Type 3 

R~ 

Genesee A l l  25 .101 -1.693 -4.182 - .375  3 2 . 9  
( .0307)  (.OOOO) ( .6980)  

LOW 17.526 - .a76  1 , 3 5 2  ---- 8 . 4  
( .3092) ( .2156)  

High 20 .131  -2.511 -2.102 ---- 3 . 0  
( ,0483) ( .1800) 

Ingham A l l  30 .951 -1.943 -4.703 -2.657 3 9 . 9  
( .0258) ( .OOOO) ( ,0156) 

LOW 23.021 -0.9 -1.244 ---- 10 .7  
( ,2801) ( ,2698)  

High 24.882 -2.956 -4.143 ---- 3 3 . 8  
( .0515) ( ,0312) 

Ingham A l l  25 .715 -1,934 -2.990 ---- 4 5 . 3  - 
( F r  idays )  ( ,0053)  ( .0024) 

LOW 21.922 -1.117 ---- ---- 1 4 . 1  

High 20 .538 -2.752 ---- -__- 4 0 . 5  
( .0145)  

1 
Average v a l u e  i f  a l l  o t h e r  v a r i a b l e s  were z e r o ,  

' ~ e a s u r e d  i n  100-day u n i t s  p a s t  4/30/72.  

3 
Binary  v a r i a b l e ,  1 = F r i d a y  s i t e ,  2 = Week-night s i t e .  



TABLE IV.7c 

S e l e c t e d  Regress ion  R e s u l t s ,  Pe rcen t  of Vehic les  
w i t h  P l a t e  L igh t  Outages v s .  Time, Income, and Type 

I nc ome 
County Lev e 1 Constant  Time 

2 Income Type 
3 

R~ 

A l l  A l l  10.792 -. 879 -3.129 ,5035 2 6 . 3  
( .0161) (.OOOO) ( .2612) 

LOW 9.242 -1,045 ---- -. 424 4 . 9  
( ,0677) ( .5437) 

High 2 .915  -. 711 ---- 1.468 1 0 . 7  
( .  1065) ( ,0080) 

Genesee A l l  12.773 -1.534 -4.513 1 .424 48 .6  
( ,0110) ( ,0000) ( .0576) 

LOW 8 .929 -2.189 ---- 1.474 1 5 . 6  
( .0538) ( ,2899) 

High 3 .079 -. 880 ---- 1.373 24 .8  
( ,0618) ( .0232) 

Genesee A l l  9 .478  -1.230 -2.825 1 ,634  2 9 . 1  
and ( ,0049) ( . 0000) ( ,0030) 

Ingham 
Combined Low 

High 1 .927 -. 893 ---- 2.680 23 .8  
( .1056) ( ,0003) 

' ~ v e r a ~ e  v a l u e  if a l l  o t h e r  v a r i a b l e s  were z e r o .  

' ~ e a s u r e d  i n  100-day u n i t s  p a s t  4/30/72. 

3 Binary v a r i a b l e ,  1 = F r i d a y  s i t e ,  2 = Week-night s i t e  



TABLE IV. 7d 

COUNTY 

All 

Regression Results: Average Total 
Defects per 100 vehicles High Income 
Areas by County 

CONSTANT TIME 

Coefficient 32.277 -4.223 

Std. Error 

Significance 

Genesee Coefficient 32.580 -4.888 

Std. Error 1.812 

Significance 0.0123 

Ingham Coefficient 32.330 -4.096 

Std. Error 2.243 

Significance 0.0803 

TYPE NUMB 
OBS 

Kent Coefficient 30.455 -3.171 -2.236 25 

Std. Error 1.184 1.407 

Significance 0.0137 0.1262 

Genesee Coefficient 32.337 -4.517 0.224 55 
and Ing- 
ham corn- Std. Error 

bined Significance 0.0022 0.8993 

Comparison of Time Coefficients 

Ingham vs Genesee: Cifference -0.127 
Std. Error 2.873 

Ingham vs Kent: Difference 0.925 
Std. Error 2.700 

Genesee vs Kent: Difference 1.052 
Std. Error 2.226 









f a c t o r s  and extraneous inf luences  on the  ove ra l l  defect  r a t e .  

Section F r epo r t s  on a re-analys is  of the time t rends  i n  the 

o v e r a l l  defect  r a t e  u s i n g  a  somewhat more sophis t i ca ted  s t a t i s t i c a l  

approach than described e a r l i e r ;  the  more sophis t i ca ted  approach 

does not mate r ia l ly  a l t e r  the r e s u l t s .  The non-technical reader 

can omit these  two sec t ions  without l o s s  of understanding of the  

o v e r a l l  r epo r t .  



E .  Analysis of Design Factors and Extraneous influences on Road- 
s ide  Observation Results 

The goal of any sample is t o  produce an accurate reprcscn- 

t a t i o n  of the general population w i t h i n  acceptable e r r o r  t o l e r -  

ances. The s c i e n t i f i c  a r t ,  or a r t f u l  science,  of experimental 

design aims t o  c rea te  a  sampling procedure tha t  adequately accounts 

fo r  known or  suspected d i f fe rences  i n  the population and t o  plan 

s u f f i c i e n t  observations so tha t  the e f f e c t s  of chance va r i a t ion  

are  w i t h i n  t o l e rab le  limits, After co l lec t ing  the sample, the 

adequacy of the design m u s t  be examined and the influence of any 

extraneous f a c t o r s  or biases  which might a l t e r  the r e s u l t s  much 

be checked. T h i s  sec t ion  considers these problems. 

In the roadside observation, there  were three  major design 

f a c t o r s :  the county, the income l eve l  of the s i t e ,  and the type 

of night .  Two secondary design f a c t o r s  were included i n  se lec t ing  

s i t e s ,  urbanization and proximity t o  sample inspection s i t e s .  

W i t h i n  t h i s  framework, 150 vehicles  per observation per s i t e  was 

es tabl i shed  as  the t a rge t  f o r  a  minimum sample, t o  measure between. 
* 

s i t e  or  between-observat ion d i f ferences .  
The county as  a  design variable  was es tabl i shed  by the evalu- 

a t ion  plan.  The income l e v e l ,  night type,  and urbanization c r i t e r i a  

were based on a  previous use of the roadside observation technique. 

The e a r l i e r  s t u d y  c l ea r ly  es tabl i shed  the e f f e c t  of area income on 

the outage r a t e ,  and observer 's  subject ive evaluation indicated 

Friday evening t r a f f i c  represented a  broader cross-sect ion.  Urbani- 

za t ion  apparently was associated w i t h  vehicle condition.  Suburban 

areas  had the lowest defect r a t e ,  and cen t ra l  c i ty  and extreme 

r u r a l  areas  had higher defect  r a t e s .  In retrospect  though, urbani- **  za t ion  d i f ferences  seem t o  be explained by income e f f e c t s .  The .................... 
* 

For example, if the  observed value of some dependent 
var iable  is 25%, 150 cases w i l l  y i e ld  95% confidence t h a t  
the t rue  value is between 19% and 31%. 

** 
The previous s t u d y  was an informal evaluat ion of the 

checklane conducted i n  1968 by H S R I .  The study produc6d 
inconclusive r e s u l t s  because the completely randomized sampling 
design yielded so much among-site var ia t ion  t h a t  any time 
e f f e c t s  could not be measured. The more s t ruc tu red  design 
of the present study was based on learning from t h a t  experi-  
ence. S igni f icant  design f a c t o r s  were es tabl i shed  from a  
very thorough analys is  of the o r i g i n a l  data  by a  former 
graduate a s s i s t a n t ,  Mr. Cfigin Kirchick. 



proximity f a c t o r  arose from concern i n  preparing the  present  

plan t h a t  experience of  a reas  which were near sample inspect ion 

s i t e s  might be biased by the presence of sample inspect ion a c t i v i t y .  

After  data  were co l l ec t ed ,  two poss ib le  extraneous f a c t o r s  

were i d e n t i f i e d  and reviewed: the  f a c t o r s  were observer b ias  and 

s h i f t s  i n  observation times across  months, P o s s i b i l i t i e s  f o r  

observer b i a s  a r e  present  i n  any da ta  c o l l e c t i o n  which does not 

use purely mechanical recording techniques.  Individuals  d i f f e r  

i n  a l e r t n e s s ,  i n  v i s u a l  acu i ty ,  i n  sub jec t ive  evaluat ion of b r igh t -  

ness and of loudness, and i n  motivation.  A l l  may a f f e c t  recorded 

da t a .  The change of s t a r t i n g  times came from the nature  of the  

roadside observat ion.  Data co l l ec t i on  could not begin u n t i l  dark.  

Since observat ions  were conducted from l a t e  Spring through mid 

F a l l ,  darkness came e a r l i e r  i n  l a t e r  months. Although observers 

were encouraged t o  use a constant  s t a r t i n g  t ime,  they gradual ly  

began co l l ec t i ng  da ta  a t  an e a r l i e r  hour. T r a f f i c  operat ing from 

7 : 0 0  p.m. t o  10:OO p.m. m i g h t  be d i f f e r e n t  than t r a f f i c  from 9:00 

p.m. t o  midnight,  so the  change i n  s t a r t i n g  time may have i n t r o -  

duced a  b i a s .  

Reviewing these  mat ters  i n d i c a t e s ,  though, t h a t  the samples 

wel l  represented the  count ies .  Sample s i z e  genera l ly  exceeded the  

150 veh ic le  t a r g e t .  Genesee and Ingham count ies  had almost i den t i -  

c a l  outage r a t e s  and Kent County displayed a  f a i l u r e  r a t e  t h a t  was 

approximately 3% higher .  The primary design f a c t o r s  of income and 

of night type a f f ec t ed  the defec t ive  vehic le  f r a c t i o n  s i g n i f i c a n t l y .  

Urbanization apparently d i d  not g r e a t l y  a f f e c t  the  outage r a t e .  

Proximity had a  s t a t i s t i c a l l y  s i g n i f i c a n t  e f f e c t ,  making des i r ab l e  

a  balanced design on t h i s  f a c t o r .  Yet, balancing on proximity 

would have increased the  f a i l u r e  percent  by only 0.37%. No s t a t i s -  

t i c a l l y  s i g n i f i c a n t  d i f fe rence  i n  time t rends  arose between s i t e s  

c lose  t o  and d i s t a n t  from sample inspect ion l oca t i ons .  Large d i f -  

f e rences  ex i s ted  among observers ,  b u t  the  d i f f e r ences  can he 

p laus ib ly  accounted f o r  by the  p e c u l i a r i t i e s  of the  s i t e s  t o  which 

c e r t a i n  observers were regu la r ly  ass igned,  No s i g n i f i c a n t  d i f -  



T a b l e  I V .  8 Number o f  V e h i c l e s  
O b s e r v e d  a n d  Number o f  Obse rva -  
t i o n s  by C o u n t y ,  Income L e v e l ,  
a n d  Type o f  E v e n i n g  

S i t e  
TY P e  A l l  F r i d a y  

County  Income Numb Avg # Numb Avg # 
Leve 1 Obs C a r s  Obs C a r s  

A l l  A l l  1 6 3  262.7  85 325.4  

Low 82 266 .8  4 1  313.9  

High 8 1  258.9 4 4 3 3 6 . 1  

Genesee  A l l  55  245 .4  32 311 .7  

Low 28 264.7  1 6  295.8  

High 27 225 .3  16  327 .7  

Ingham A l l  56 255.6 27 3 6 1 . 1  

Low 28 296.8  1 3  337.9 

High 28 213.9 1 4  382.6 

Ken t  A l l  52 2 8 9 . 1  26 305 .2  

Low 26 236.8  1 2  3 1 2 . 1  

High 26 341 .3  1 4  299.3  

Weeknight  

Numb Avg # 
Ob s C a r s  



ference e x i s t s  i n  the  time t rends  reported by d i f f e r e n t  observers .  

Changes i n  the s t a r t i n g  time of observations did  not s i g n i f i c a n t l y  

a f f e c t  the  f a i l u r e  frequency. Based on the ana lys i s ,  the  exper i -  

mental design and i t s  execution apparently produced a  representa-  

t i v e  sample of the  count ies .  Spec i f ic  conclusions a r e  reviewed i n  

more d e t a i l  i n  the  following paragraphs. 

Table IV.8 presen ts  the  average number of veh ic les  i n  each 

observation type.  Overall ,  the t a r g e t  of 150 veh ic les  per obser- 

vat ion was amply met. The p r inc ipa l  exceptions were high income,and 

week night s i t e s , i n  Genesee and Ingham Counties. The same obser- 

vat ion type i n  Kent County shows an a typ i ca l l y  high vehic le  count. 

Friday evenings ,as  expected,have more t r a f f i c  than do week n igh ts .  

T h i s  accounts f o r  the  frequent  occurrence of s i g n i f i c a n t  r e s u l t s  

f o r  Friday evening observations but not f o r  comparable week night 

da t a .  High income loca t ions  had s l i g h t l y  lower t r a f f i c  counts. 

Based on the  average sample s i z e ,  the measurements had an accuracy 

of p lus  o r  m i n u s  4.5% about 25% w i t h  a  0 .05 e r r o r  p robab i l i t y .  

Analysis of covariance was used t o  compare t h e  t h r ee  count ies  * 
a f t e r  con t ro l l i ng  f o r  the  four  design f a c t o r s .  The ana lys i s  i s  

presented i n  Table IV.9a. The defec t ive  vehic le  percentages f o r  
..................... 

The ana lys i s  of covariance technique is q u i t e  s imi l a r  t o  
he mul t ip le  regress ion technique. For each f a c t o r ,  ( cova r i a t e )  
. e . ,  income, the  procedure computes a  l e a s t  squares regres-  
ion coe f f i c i en t  which es t imates  the e f f e c t  of the  f ac to r  

on t he  observed da t a .  The procedure then ad jus t s  the  observed 
values f o r  the  e f f e c t s  of the f a c t o r s  and performs a  standard 
ana lys i s  of variance using the adjus ted observat ions .  The 
adjustment formula i s :  

Y* = Y + c(X - XAVG) 

where Y* is  the adjus ted value,  Y is  the  o r i g i n a l  obser- 
va t ion ,  X i s  f a c t o r  value assoc ia ted  w i t h  t he  data  po in t ,  
XAVG is the average value of the f a c t o r ,  and c  is  the  l e a s t  
squares c o e f f i c i e n t ,  I n  add i t i on ,  i f  the f a c t o r  i s  a  binary 
va r i ab l e ,  the e f f e c t s  of an unbalanced design can be de te r -  
mined by  the formula: 

YCOR = c ( & ( x ~ + x ~ )  - (X~*N~+X~*NZ) / (N~+NZ) ) ,  

where X 1  and X2 a r e  the  two values of the  f a c t o r ,  N 1  and N2 
a re  the  number of observations f o r  each f a c t o r ,  and YCOR is  
the  r e s u l t i n g  cor rec t ion .  For more information s e e :  B.E.  
Cooper, s t a t i s t i c s  f o r  Exper imental is ts .  London : Pergamon 
Press ,  1'469. 
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Genesee and Ingham a r e  v i r t u a l l y  i d e n t i c a l ,  and the  two count ies  

a r e  q u i t e  s i m i l a r  on o ther  measures except f o r  major de fec t s  per 

100 veh ic l e s .  Kent County has more de fec t i ve  veh i c l e s  except again 

f o r  the  major de fec t s  ca tegory.  Moreover, the  county ' s  o v e r a l l  

f a i l u r e  r a t e  would be 1.36% higher if observa t ions  were balanced 

on proximity.  Kent County produces most of the  s ign i f i cance  i n  

the  d i f f e r ences  among count ies .  Caution t he re fo re  should be 

exerc i sed  i n  comparing Kent County experience w i t h  t he  o ther  two 

count ies  . 
Of the  design f a c t o r s ,  income most s t rongly  determines d i f -  

f e rences  among s i t e s .  High income a rea s  have s u b s t a n t i a l l y  b e t t e r  

veh i c l e s  ac ross  a l l  c a t ego r i e s .  The o ther  primary design f a c t o r ,  

night  type ,  has a  s i g n i f i c a n t  b u t  much smal le r  e f f e c t  than income. 

The secondary design f a c t o r  of urbanizat ion had a  small  and gener- 

a l l y  i n s i g n i f i c a n t  e f f e c t  on the  measurements. Fa i l u r e  t o  balance 

observa t ions  on t h i s  c r i t e r i a  seemingly does not s u b s t a n t i a l l y  

a l t e r  r e s u l t s .  

Proximity,  however, apparently has a  r a t h e r  s t rong  e f f e c t  on 

t he  r e s u l t s .  S i t e s  loca ted  some d i s t ance  from sample inspec t ion  

l o c a t i o n s  d i sp lay  a  3.2% higher  f a i l u r e  r a t e  than d i d  nearby s i t e s .  

T h i s  sugges t s  t h a t  t h e r e  i s  contamination of an a r e a ' s  r e s u l t s  by 

a more i n t ense  sample inspec t ion  t h e r e  than i n  the  whole county. Yet,  

tu rn ing  t o  Table IV.Sb, proximity c o r r e l a t e s  highly w i t h  income * 
and somewhat l e s s  s o  w i t h  night  type.  Near s i t e s  were more f r e -  

quent ly  high-income,week-night s i t e s ;  conversely,  f a r  s i t e s  were 

more o f t en  of t he  low-income,Friday-night v a r i e t y .  Two p o s s i b i l i t i e s  

e x i s t .  F i r s t ,  p a r t  of the proximity e f f e c t  may come from the  

d i f f e r i n g  night  type and income c h a r a c t e r i s t i c s  of near and f a r  

s i t e s .  A l t e rna t ive ly ,  some of t he  income and night  type e f f e c t s  

might a r i s e  from proximity.  On s t a t i s t i c a l  grounds a lone ,  a  choice 

cannot be made between the  two hypotheses. Careful  examination of 

sample inspec t ion  s i t e s  i n d i c a t e s  a  l im i t ed  number may have exper i -  

* 
The negat ive  s igns  on t he  c o r r e l a t i o n s  of income and of 

n ight  type w i t h  proximity r e s u l t  from a r b i t r a r y  coding con- 
vent ions  and,hence,do not have any i n t r i n s i c  meaning. 



TABLE I V .  9 a  

A n a l y s i s  o f  C o v a r i a n c e  o f  V e h i c l e  1 4 e a s u r e s  b y  
C o u n t y  A d j u s t e d  For  I n c o m e ,  U r b a n i z a t i o n ,  N i g h t  
T y p e ,  a n d  P r o x i m i t y  t o  Day-Time S a m p l e  S i t e s  

? D e f e c t i v e  D e f e c t s / 1 0 0  ca rs  Major M i n o r  
~ e f e c t s /  ~ e f e c t s /  
1 0 0  cars 1 0 0  cars  

G e n e s e e  C o u n t y  A d j  Mean 2 5 . 4 7  3 3 . 5 6  1 2 . 4 1  2 1 . 1 6  

Raw Mean 2 5 . 7 8  3 3 . 7 3  1 2 . 2 3  2 1 . 5 0  

I n g h a m  C o u n t y  Adj Mean 2 5 . 4 8  31 .89  9 . 6 6  2 2 . 2 3  

Raw Mean 2 6 . 0 8  3 3 . 1 5  1 1 . 0 3  2 2 . 1 2  

K e n t  Ad j Elean 2 8 . 6 1  3 6 . 1 2  1 1 . 2 2  2 4 . 9 0  

Raw Mean 2 7 . 6 0  3 4 . 5 7  9 . 9 2  2 4 . 6 5  

F R a t i o  A d j  Means 4 . 2 6 5  2 . 3 5 5  2 . 9 7 7  5 . 6 4 2  
( 2 , 1 5 6 )  ( 2 , 1 5 6 )  ( 2 1  1 5 6 )  ( 2 , 1 5 6 )  

S i g n i f i c a n c e  0 . 0 1 5 7  0 . 0 9 8 2  0 . 0 5 3 9  0 . 0 0 4 3  

F R a t i o  Raw Means 0 . 7 3 5  0 . 1 8 6  1 . 6 2 6  2 . 6 9 9  
( 2 , 1 6 0 )  ( 2 , 1 6 0 )  ( 2 , 1 6 0 )  ( 2 , 1 6 0 )  

S i g n i f i c a n c e  

E f f e c t  o f  I n c o m e  - 8 . 4 7  - 1 2 . 5 8  - 3 . 7 4  - 8 . 8 4  
( 0 . 0 0 0 0 )  ( 0  . O O O O )  ( 0 . 0 0 0 3 )  ( 0 . 0 0 0 0 )  

U r b a n i  za- - 1 . 6 5  - 0 . 6 3  0 . 7 9  - 1 . 4 3  
t i o n  ( 0 . 0 9 3 8 )  ( 0  - 6 7 5 8 )  ( 0 . 4 0 0 8 )  ( 0 . 1 2 7 7 )  

N i g h t  T y p e  - 2 . 3 2  - 2 . 6 5  1 . 1 4  - 3 . 7 9  
( 0 . 0 2 1 7 )  ( 0 . 0 8 9 5 )  ( 0 . 2 3 7 4 )  ( 0 . 0 0 0 1 )  

P r o x i m i t y  3 . 2 2  5 . 6 3  5 . 1 2  . 0 0 4  
( 0 . 0 1 0 2 )  ( 0 . 0 0 3 9 )  ( 0  . O O O O )  ( 0 . 9 9 9 7 )  

Numbers u n d e r  F - R a t i o  g i v e  d e g r e e s  o f  f r e e d o m .  Numbers u n d e r  covariates 
g i v e  s i g n i f i c a n c e  l eve l s .  



TABLE IV. 9b 

C o r r e l a t i o n s  of Income, U r b a n i z a t i o n  
Night  Type, and P rox imi ty  

Income Night  Type U r b a n i z a t i o n  P rox imi ty  

Income 1 . 0 0 0  

Night  Type -0.019 1.000 

U r b a n i z a t i o n  0.1647 -0.147 1.000 

P rox imi ty  -0.426 -0.298 - . l o 3  

Note:  Codes f o r  Income l=low, 2=High; U r b a n i z a t i o n  l = C e n t r a l ,  2=Suburban; 
Night  Type l = F r i d a y ,  2=Week; Proximi ty  l=Near ,  2=Far.  N=163  



TABLE IV. ' 3 ~  

Effects of Proximity to Sample 
Inspection Sites on Time Trends 
in Road Side Observation Results 

Regression Results ( % of Vehicles Defective): 

COUNTY PROXIMITY CONSTANT TIME INCOME NIGHT R~ Numb 
TYPE Obs 

Genesee Near Coefficient 34.977 -2.489 -4.940 -0.541 23.7 56 
and Ing- 
ham Com- Std. Error 1.014 1.596 1.422 
bined 

Significance 0.0157 0.0032 0.7052 

Far Coefficient 37.830 -1.356 -7.478 1.590 28.5 56 

Std. Error 1.138 1.716 1.556 

Significance 0.2390 0.0001 0.3120 

Ingham Near Coefficient 30.130 -1.683 -1.837 -1.435 7.5 22 

Std. Error 1.827 2.592 2.708 

Significance 0.3692 0.4877 0.6026 

Far Coefficient 39.894 -2.231 -7.287 0.603 44.3 34 

Std. Error 1.259 1.646 1.612 

Significance 0.0865 0.0001 0.7726 

Comparison of Time Coefficients (Near vs Far) 

Genesee and Ingham Difference = -1.1306 T= 0.7421 d.f. = 106 
Combined 

Std. Error = 1.5236 p > 0.10 

Ingham County Difference = 0.5478 T= 0.2567 d.f.= 50 

Std. Error = 2.3140 p70.10 



* 
enced sample inspec t ion  s a t u r a t i o n .  Also,review of t he  prox- 

i m i t y  c l a s s i f i c a t i o n  shows some bo rde r l i ne  ca se s ,  approximately 

t h r e e  s i t e s  o r  14 observa t ions .  To be conservat ive  on t he  pos- 

s i b i l i t y  of s a t u r a t i o n  e f f e c t s ,  t he se  border l ine  cases  were placed 

i n  t he  near ca tegory.  These two cons idera t ions  recommend the  

f i r s t  hypothesis .  A por t i on  of t h e  proximity e f f e c t  is accounted 

f o r  by income and night  c h a r a c t e r i s t i c s  of t h e  s i t e s  r a t h e r  than 

vice-versa .  In Genesee and Ingham County d a t a  where p rox imi t ies  

a r e  reasonably d i spe r sed ,  a n a l y s i s  of time t r ends  shows no s i g n i f i -  

cant  d i f f e r e n c e s  between near and f a r  s i t e s ,  Table IV.9c. In 

Ingham County f a r  s i t e s  had a  g r e a t e r  downtrend than near s i t e s .  

I t  would have been d e s i r a b l e  t o  have balanced the  des ign on 

proximity .  More impor tan t ly ,  whi le  some p o s s i b i l i t y  s t i l l  remains 

t h a t  high income da ta  represen t  s a t u r a t i o n  e f f e c t s ,  i t  is  more 

l i k e l y  t h a t  the  q u a l i t y  of r e s u l t s  was a f f e c t e d  adversely by the  

absence of balance on proximity .  

In  da t a  c o l l e c t i o n  w i t h  human observers ,  i nd iv idua l  d i f f e r e n c e s  

very probably w i l l  i n f luence  repor ted  outcomes. The roadside  obser- 

va t ion  des ign allowed f o r  t he se  i n f luences  by having the  same person 

a t  a  s i t e  f o r  each observat ion.  An ind iv idua l  presumably would be 

c o n s i s t e n t  i n  h i s  r epo r t i ng  accuracy over time s o  t h a t  observed 

changes would mirror  underlying t r e n d s  i n  the  popula t ion.  Observer 

assignment t o  s i t e s  was more o r  l e s s  a r b i t r a r y .  No at tempt was 

made t o  balance assignments ac ros s  income and night  type.  Observer 

1 was normally s en t  t o  low income inne r  c i t y  s i t e s  s i n c e  he drove 

t he  team's only unmarked veh ic l e .  Observer 2 ,  having s e n i o r i t y ,  

chose s i t e s  which permi t ted  h i m  an expedi t ious  depar tu re  f o r  home; 

h i s  s i t e s  were more f requent ly  i n  high income suburban a r e a s .  

Observers 3 and 4 were given t h e  remaining s i t e s  i n  numerical 

o rde r .  Since high income s i t e s  had been ass igned lower i d e n t i f i -  

c a t i o n  numbers f o r  d a t a  coding, Observer 3 usua l ly  was sen t  t o  a  

high income s i t e ,  and Observer 4 u sua l ly  received a  low income 

s i t e .  The d i s t r i b u t i o n  of observers  over n ight  type and income 
.................... 

* 
O n l y  two l o c a t i o n s  a r e  highly suspec t .  One is a  high 

income l o c a t i o n  i n  Genesee County, and t h e  o the r  i s  a  low 
income a r e a  of Kent County. 



l e v e l s  is  shown i n  Table IV.lOa. An a n a l y s i s  of covariance was 

performed on seve ra l  measures ac ros s  observers .  Looking a t  t he  
r e s u l t s  shown i n  Table IV.lOb, the  most s t r i k i n g  e f f e c t  is  the  sub-  

s t a n t i a l l y  higher f a i l u r e  incidnece ac ros s  a l l  measures f o r  Observer 

1. T h i s  probably yepresents  the  nature  of the  s i t e s  t o  which t h i s  

person was ass igned.  When he covered high income loca t ions  h i s  

r epo r t s  were s i m i l a r  t o  the  o the r  observers .  O f  the remaining 

observers Observer 2 ind ica ted  somewhat fewer d e f e c t s  and Observer 

3 reported somewhat more de fec t s  than might be expected from the  

general  nature  of t h e i r  s i t e s .  Apart from Observer 1, d i f f e r ences  

while s i g n i f i c a n t  do not appear s u b s t a n t i a l .  On s p e c i f i c  compon- 

e n t s ,  observers were q u i t e  c o n s i s t e n t ,  except t h a t  Observer 3 

apparent ly  was q u i t e  s e n s i t i v e  t o  muffler  noise .  T h i s  b i a s  may 

account f o r  t he  r a t h e r  va r i ab l e  performance of muff le r s .  Most 

v a r i a t i o n  among observers  occurred i n  low income a rea s .  T h i s  sug- 

g e s t s  t h a t  much of the  d i f f e r ences  among observers  can be a t t r i b -  

u ted t o  d i f f e r ences  i n  s i t e s .  

Since measuring time t r ends  was a  major concern, two checks 

were made on the  p o s s i b i l i t y  of observer b i a s  over time. Time 

t rend  regress ions  were re-est imated using two dummy va r i ab l e s  t o  

i n d i c a t e  observer e f f e c t .  The f i rs t  va r i ab l e  measured d i f f e r ences  

between Observer 1 and the  o t h e r s .  The o the r  dummy va r i ab l e  

measured the  d i f f e r ence  between Observers 3 and 4 and Observer 2 .  

Observers 3 and 4 were pa i red  s ince  t h e i r  r e s u l t s  were s i m i l a r .  

Examining Table IV. lOc, shows t h a t  both observer va r i ab l e s  were 

i n  general  s i g n i f i c a n t l y  p o s i t i v e ,  In Genesee County, the  time 

c o e f f i c i e n t  remains constant  w i t h  o r  without the  observer va r i ab l e s .  

The s ign i f i cance  l e v e l  is  increased ,  suggesting t h a t  observer o r  

s i t e  d i f f e r ences  account f o r  a good po r t i on  of t he  var iance.  In 

Ingham County, t he  downtrend's s i z e  is reduced. Poss ib ly ,  some of 

t he  time e f f e c t  i n  Ingham can be accounted f o r  by d i f f e r ences  i n  

s i t e s  o r  observers .  Conversely i n  Kent County, the  s i z e  of t he  down- 

t rend  increased,  suggest ing t h a t  pos s ib l e  time e f f e c t s  might have 



* 
been masked by obselver d i f ferences  . Tllc lack ol' s i g n i  l 'ican<*c\ 

i nd ica tes  t h a t  the e f f e c t  was not important. Overall ,  the freedom 

from strong observer biases is indicated by the absence of a  

c l e a r  pa t t e rn  among counties .  The second approach t o  check 

observer b ias  on time t rends was t o  group the data  by p a i r s  of 

observers.  Observers 1 and 2 and Observers 3 and 4 were paired 

under the assumption tha t  the f i r s t  p a i r  had the best and worst 

s i t e s  and tha t  the second p a i r  had more typ ica l  s i t e s .  The usual 

time trend regressions were performed on the two p a i r s .  Results 

a re  presented i n  Table IV.lOd, fo r  a l l  three  counties combined **  
and for  Genesee County. The f i r s t  p a i r  had smaller time t rends 

than the second p a i r ,  b u t  i n  ne i ther  case shown were the d i f -  

ferences s i g n i f i c a n t .  The absence of s ign i f i can t  differences 

indica tes  again consis tent  observer accuracy over time. Based 

on both the previous analys is  of l e v e l s  and t h i s  ana lys is  of time 

t rends ,  i t  can be safe ly  concluded tha t  observer biases did not 

mater ial ly  a l t e r  the r e s u l t s .  

A second possible  b ias  was a  change i n  the time period of 

observations.  The plan ca l led  fo r  observations from 8:30 p.m. 

t o  11:30 p.m. throughout the p ro jec t .  The s t a r t i n g  time was *** 
determined by the l a t e s t  occurrence of dusk from May t o  November. 

The constant i n t e r v a l s e r v e d  t o  avoid any biases  induced by t r a f f i c  

changes through the evening. However i n  the f i e l d ,  the plan was 

* 
Since the regression est imates  the l i n e  tha t  best  f i t s  

the da ta ,  a  difference i n  time t rends i n  two subsets  of the  
da ta  can e i t h e r  exaggerate or mask the overa l l  time t rend 
unless  the d i f ferences  i n  subsets  i s  accounted f o r .  For 
example i n  Ingham C o u n t y ,  i f  Observer X ' s  area was s u b -  
s t a n t i a l l y  b e t t e r  than the other  a reas  and i f  no trend 
exis ted  i n  Observer X ' s  area b u t  a  trend exis ted  for  the 
other a reas ,  then the regression would show a  s teeper  slope 
i n  order t o  accomodate the lower repor ts  from Observer X ' s  
a rea .  

** 
Results for  the other  counties a re  qu i t e  s imi la r  b u t  w i t h  

d i f ferences  of smaller magnitude. 

*** 
In the summer of 1972 Michigan was not on daylight savings 

t ime . 



Table 1V.lOa 

Number of Observations by 
Income and Type f o r  Each of 
Four Regular Observers 

Night Type 

Income A l l  F r i .  Week 

Observer 1 A l l  38 ( 1 0 0 % )  2 1  ( 1 0 0 % )  1 7  ( 1 0 0 % )  

Low 32( 84%) 2 0  ( 95%)  1 2 (  71%) 

High 6 ( 1 6 % )  1( 5 % )  5  ( 2 9 % )  

Observer 2 A l l  38 ( 1 0 0 % )  1 9  ( 1 0 0 % )  1 9  ( 1 0 0 % )  

Low 1 3 (  34%) 6 ( 32%) 7 (  37%) 

High 2 5 (  6 4 % )  1 3 (  68%) 1 2  ( 6 3 % )  

Observer 3  A l l  4 0  ( 1 0 0 % )  20  (1008) 2 0  ( 1 0 0 % )  

Low 5 (  1 2 % )  5 (  2 5 8 )  0 

High 35( 88%) 1 5  ( 7 5 % )  2 0  ( 1 0 0 % )  

Observer 4 A l l  4 0  ( 1 0 0 % )  2 0  ( 1 0 0 % )  20 ( 1 0 0 % )  

Low 2 7 (  68%) 7 (  35%) 20 ( 1 0 0 % )  

High 1 3 (  32%) 1 3 (  65%) 0 

Note: Due t o  unavoidable absences of r egu la r  team members two o the r  

observers ,  both t r a i n e d  i n  the  technique,  one a  s t a t e  po l i ce  o f f i c e r ,  

the  o the r  HSRI's team l i a s o n  person,  conducted 4 and 3 observat ions  

r e spec t ive ly .  While no t  analyzed i n  d e t a i l  t h e i r  performance was 

e s s e n t i a l l y  t he  same as  r egu la r  observers .  % I s  i n  parentheses i n d i -  

c a t e  f r a c t i o n s  performed i n  income ca t ego r i e s .  
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TABLE IV. 1 0 d  

Effects of Observer on Time Trends 
in Road Side Observation Results 

Regression Results ( %  Defective): 

COUNTY GROUP CONSTANT TIME INCOME TYPE R~ N 

A l l  Observers Coefficient 5 0 . 9 5 9  - 0 . 7 3 0  - 1 3 . 2 1 0  - 2 . 4 0 0  5 4 . 5  76  
1 & 2  

Std. Error 1 . 2 0 2  1 . 5 0 0  1 . 4 8 1  

Significance 0 . 5 4 5 6  0 . 0 0 0 0  0 . 1 0 9 5  

Observers Coefficient 4 0 . 7 2 5  - 1 . 2 5 2  - 7 . 0 1 3  - 2 . 1 3 3  3 1 . 9  87 
3 & 4  

Std. Error 0 . 9 2 9  1 . 1 7 0  1 . 1 7 0  

Significance 0 . 1 8 1 7  0 . 0 0 0 0  0 . 0 7 1 9  

Genesee Observers Coefficient 5 2 . 1 2 1  - 1 . 4 2 3  - 1 . 6 1 0  0 . 8 4 5  27 8 8 .  
1 & 2  

Std. Error 0 . 9 7 9  1 . 2 1 4  1 . 2 6 1  

Significance 0 . 1 5 9 7  0 . 0 0 0 0  0 . 5 0 9 2  

Observers Coefficient 3 0 . 3 3 9  - 2 . 3 6 2  - 3 . 4 4 9  1 . 2 8 1  29 2 5 .  
3 & 4  

Std. Error 1 . 2 9 1  1 . 5 7 5  1 . 6 0 1  

Significance 0 . 0 7 9 3  0 . 0 3 8 1  0 . 4 3 1 2  

Comparison of Time Coefficients (Obs. 1 & 2  vs Obs 3  & 4 )  

A l l  Counties: Difference= 0 . 5 2 2 0  T= 0 . 3 8 4 0  d.f.= 1 5 5  

S.E. Diff.= 1 . 5 0 0 2  p 7 0 . 1 0  

Genesee: Difference= 0 . 9 3 8 8  T= 0 . 5 7 2 2  d.f.= 48 

S.E. Diff.= 1 . 6 4 0 6  p 7 0 . 1 0  



modified. Observations s t a r t e d  a t  dusk when most veh ic les  began 

using l i g h t s .  The s t a r t i n g  time s h i f t  is shown i n  Table 1V. l la .  

I f  veh ic les  t r ave l ing  ea r ly  i n  the  evening a r e  i n  b e t t e r  condit ion 

than l a t e r  on, then observing more ea r ly  evening t r a f f i c  i n  the  

f i n a l  months would c rea te  an apparent downtrend when one d id  not 

e x i s t ,  Test ing t h i s  p o s s i b i l i t y  p resen ts  a  s t a t i s t i c a l  dilemma. 

Corre la t ion between s t a r t i n g  time and calendar time prevents separ-  
* 

a t ing  the  two e f f e c t s  using the  e n t i r e  data  s e t .  Ins tead ,  a  

simple s t r a t egy  was used t o  solve  the  problem. Over a  shor t  

calendar i n t e r v a l ,  i t  was assumed t h a t  va r i a t i on  i n  s t a r t i n g  time 

would be r e l a t i v e l y  uncorrelated w i t h  calendar time. Also, i t  

was assumed tha t  the  calendar time t rend would be r e l a t i v e l y  

small i n  a  shor t  per iod.  I n  May through August, s t a r t i n g  times 

a r e  r e l a t i v e l y  f l a t ,  and i n  September t o  November, they have an 

inver ted "V" p a t t e r n .  Therefore,  under the  two assumptions, regres-  

s i ons  were ca lcu la ted  f o r  the two time periods t o  i nd i ca t e  the  

e f f e c t  of s t a r t i n g  time on f a i l u r e  frequency. Two s e t s  of these  

regress ions  a r e  given i n  Table IV. l lb ;  o ther  count ies  follow 

s i m i l a r  p a t t e r n s ,  The c o e f f i c i e n t s  on s t a r t i n g  time were uniformly 
2 

i n s i g n i f i c a n t ,  and the  R s t a t i s t i c s  i nd i ca t e  t h a t  s t a r t i n g  time 

accounts f o r  a  very small pa r t  of the  va r i a t i on  i n  f a i l u r e  f r e -  

quency. Curiously, e a r l i e r  s t a r t i n g  times y i e l d  lower f a i l u r e  

percents  i n  high income a reas  and higher f a i l u r e  percents  i n  low 

income a reas .  T h i s  might be taken a s  an ind ica t ion  t h a t  the s h i f t  

i n  observation i n t e r v a l  amplif ied high income area  time t rends  and 

masked low income a rea  time t r ends .  Yet, a  d i f f e r e n t i a l  e f f e c t  ** 
does not seem a  p r i o r i  reasonable.  This,along w i t h  the  high 

p robab i l i t y  t h a t  the  t rue  value of the  c o e f f i c i e n t s  i s  ze ro ,  leads  

t o  the  conclusion t h a t  s t a r t i n g  time changes did  not b i a s  the  

r e s u l t s  . 
.................... 

* 
The problem is  technica l ly  known simultaneous equations 

b i a s  w i t h  undertermined c o e f f i c i e n t s ,  i . e . ,  more unknowns 
than equations.  

** 
I f  any change would be expected,  i t  would be t h a t  c a r s  out 

i n  ea r ly  evening hours would be i n  b e t t e r  condi t ion independent 
of neighborhood. Early evening t r a f f i c  probably includes  more 
family and commutation t r a v e l  which might involve b e t t e r  main- 
t a ined  veh ic les  than those driven by l a t e r  t r a v e l e r s ,  e , g , ,  
teenagers  involved i n  s o c i a l  a c t i v i t i e s ,  
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Month 

May 

J u n e  

J u l y  

Aug 

S e p t  

Oct 

Nov 

TABLE I V .  11, 

Mean S t a r t i n g  T i m e  o f  O b s e r v a t i o n s  by Months 

Numb Obs 

Mean S t a r t i n g  

Time* 

F R a t i o  

S i g n i f i c a n c e  

* Measured i n  m i n u t e s  p a s t  5 : 0 0  p;m. 



TABLE I V .  l l b  

R e g r e s s i o n  R e s u l t s .  '? Defective vs S t a r t i n g  
T ime  f o r  May-Aug a n d  S e p t - N o v ;  A l l , ,  L o w ,  a n d  
H i q h  Income L e v e l s  

S t a r t i n g  
P e r i o d  I n c o m e  C o n s t a n t  Time * Income 

May-Aug A l l  3 5 . 8 6  - 0 . 2 8  - 4 . 9 8  
( 0 . 9 1 4 8 )  ( 0 . 0 0 1 2 )  

Low 34 .79  - 2 . 3 5  ------- 
( 0 . 5 5 4 5 )  

H i g h  2 1 . 7 4  1 . 9 4  ------- 
( 0 . 5 6 1 2 )  

S e p t - N o v  A l l  3 9 . 7 9  - 0 . 2 6  - 9 . 3 2  
( 0 . 8 7 9  8 )  ( 0 . 0 0 0 0 )  

------- 
Low 3 3 . 3 6  - 2 . 3 1  

( 0 . 3 4 4 4 )  

* M e a s u r e d  i n  1 0 0  m i n u t e  p e r i o d s  p a s t  5 : 0 0  p.m. 



The overa l l  conclusioll of this sec t  ion is  tha t  the lQonds ido  

observation technique succeeded qu i t e  well  i n  measuring t h e  con- 

d i t i o n  of vehicles  i n  t h e  th ree  count ies .  While there were some 

f l aws ,as  w i l l  always be the case i n  any f i e l d  data co l lec t ion  

a c t i v i t y ,  the sample seems qu i t e  representa t ive .  The major design 

f a c t o r s  of income and n i g h t  type accounted f o r  a  subs tan t i a l  pro-  

port ion of the va r i a t ion  i n  the da ta .  The secondary design element 

of urbanization ,which was largely neglected ,had l i t t l e  influence 

on the outcome. The secondary fac to r  of proximity d i d  y ie ld  

s i g n i f i c a n t  va r i a t ion  i n  the data  which m i g h t  have influenced 

the performance i n  c e r t a i n  areas ,  b u t  t h i s  was s u f f i c i e n t l y  con- 

t r o l l e d  so tha t  the overa l l  e f f e c t  was not s u b s t a n t i a l .  Observer 

biases  a re  obviously present ,  b u t  on examination, they seem t o  be 

closely associated w i t h  p e c u l i a r i t i e s  of s i t e s  r a the r  than wide 

divergences i n  individual  accuracy. Most importantly,  there  were 

no s ign i f i can t  d i f ferences  i n  time t rends among observers. F ina l ly ,  

the unplanned s h i f t s  i n  observation in te rva l  produced ins ign i f i can t  

changes i n  the  f a i l u r e  frequency , t h u s  el iminating one po ten t i a l  

source of b ias  on time t rends .  



F. Analysis of Transformed Data 

Previous data  analyses of the  f a i l u r e  r a t e  o r  of o ther  mea- 

sures  have been computed f o r  each observation a t  each s i t e .  The 

approach presen ts  severa l  problems, which for tuna te ly  can be 

t r e a t e d  w i t h  advanced s t a t i s t i c a l  techniques,  The more soph i s t i -  

cated ana lys i s  i n  t h i s  sec t ion  y i e ld s  r e s u l t s  which a r e  q u i t e  

comparable t o  the  o r i g i n a l  approach. The ana lys i s  h i n t s  a t  some 

poss ible  b iases  i n  time t rends  produced by p a r t i c u l a r  s i t e s  i n  

Genesee and Kent Counties. Except f o r  t h i s ,  problems of the  

o r i g i n a l  approach a r e  minor, and the  non-technical reader may 

omit t h i s  s ec t i on  without l o s s  of understanding of the  ove ra l l  

eva lua t ion .  

Three s t a t i s t i c a l  problems come w i t h  t he  use of f a i l u r e  r a t e  

per observation a s  the  bas ic  measurement. F i r s t ,  applying a  l i n e a r  

r e l a t i onsh ip  t o  the da ta  implies a  l og i ca l  imposs ib i l i ty  t h a t , i f  

the  time t rend were extended long enough,less than 0% or  more than 

100% of the veh ic les  would be de fec t i ve .  Hence, the  l i n e a r  r e l a t i o n -  

sh ip  is only approximate and shows only short-run e f f e c t s .  Second 

the approach neglects  d i f fe rences  i n  sample s i z e s  among obser- 

va t ions .  An observation w i t h  a  small number of veh ic les  c a r r i e s  

the  same weight a s  one w i t h  a  l a rge  number of v& i c l e s .  Since 

small samples have g r e a t e r  v a r i a b i l i t y ,  the  unweighted approach 

increases  the l ikel ihood tha t  the  r e s u l t s  a r e  unduly a f fec ted  by 

chance f l uc tua t i ons  a t  low volume s i t e s .  Third s ince  the  under- 

ly ing probabi l i ty  d i s t r i b u t i o n  of the  data  is  binomial, the  var- 

iance of observations w i l l  change a s  the  f a i l u r e  p robabi l i ty  

changes. T h i s  w i l l  reduce the power of the  s t a t i s t i c a l  t e s t s  t o  

de t ec t  s i g n i f i c a n t  changes. The reduced power w i l l  increase  the 

l ike l ihood  of f inding o r  of s t a t i n g  t h a t  no change occurred when, 

i n  f a c t  a change d i d  happen. 

The technique used was a  va r i a t i on  of p rob i t  ana lys i s .  Cox 

suggests  the l o g i s t i c  transform as  having seve ra l  de s i r ab l e  s t a t i s -  



t i c a l  p r o p e r t i e s  which a r e  based on the  t r ans fo rma t ion ' s  c lo se  

approximation of t he  normal d i s t r i b u t i o n .  The bas ic  t r a n s f o r -  

mation i s :  

y = log (p/q) , where : 

p  i s  the  p ropor t ion  of the  sample t h a t  a r e  
successes ,  o r  i n  t h e  p resen t  context  t h e  
f r a c t i o n  of c a r s  w i t h  d e f e c t s ,  and 

(I, = I - P ,  is the  p ropor t ion  of t h e  sample t h a t  
a r e  f a i l u r e s ,  o r  i n  t h e  p resen t  context  t he  
f r a c t i o n  of c a r s  f r e e  of d e f e c t s .  

The r a t i o  p/q ranges from ze ro  i f  t h e r e  a r e  no " s u c c e s s e s ~ ~  t o  

p o s i t i v e  i n f i n i t y  if the re  a r e  no " f a i l u r e s . "  The r a t i o  expresses  

t h e  odds f o r  success .  A 0.25  p r o b a b i l i t y  of success  is  a l s o  a  1 t o  

3 chance of success .  Recal l ing t h a t  t h e  logari thm of 1 is 0 and 

t h a t  the  logari thm of a  f r a c t i o n  l e s s  than one is nega t ive ,  y 

ranges between minus and p lu s  i n f i n i t y  and is ze ro  f o r  a  0 . 5  

p r o b a b i l i t y  of success .  The t rans format ion  is  continuous over a l l  

r e a l  numbers. A p l o t  of t he  func t ion  c lo se ly  approximates t he  

cumulative normal d i s t r i b u t i o n .  These p r o p e r t i e s  so lve  t he  f i r s t  

problem. A t ime t r end  ca l cu l a t ed  from transformed d a t a  w i l l  pro- 

duce a  f a i l u r e  frequency t h a t  asymptot ica l ly  approaches 0 o r  1 * 
when the  inverse  of the  transform i s  computed. 

Problems a s soc i a t ed  w i t h  uneven sample s i z e  and w i t h  a l t e r e d  

var iance  a s  t h e  p ropor t ion  of successes  changes can be t r e a t e d  by 

a  f u r t h e r  t r a n s f o r m a t i o n - t o  normalize t he  observa t ions .  The nor- 

mal iza t ion  is  performed by mul t ip lying t h e  o r i g i n a l  t ransform 

by t he  es t imated  sample var iance of each  observation,^^: 

* 
D . R .  Cox, Analysis  of Binary Data. London:Methuen, 1970. 
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W 
is  the  weighted transform of the  data  f o r  
the  i t h  sample, 

D ur i s  the number of defec t ive  vehic les  i n  the  
i i t h  sample, and  

PJi is the  t o t a l  number of vehic les  i n  the i t h  
sample. 

The second transformation y i e ld s  da ta  w i t h  an approximate normal 

d i s t r i b u t i o n  of u n i t  variance.  Furthermore, the  weight assigned 

t o  l a rge r  samples is g r e a t e r .  Differences i n  proport ions w i l l  be 

magnified by a  nonlinear f a c t o r ,  The net e f f e c t  of these  two 

proper t i es  is t h a t  l a rge  changes i n  l a rge r  samples a f f e c t  the  con- 

c lus ions  much more s t rongly  than small changes i n  small samples. 

S t a t i s t i c a l  t e s t s  performed using the  transformed data  a r e  more 

powerful i n  the sense t h a t  they w i l l  l e s s  o f t en  i nd i ca t e  no change 

when, i n  f a c t ,  a  change has occurred. 

To perform l e a s t  squares regress ion ana lys i s  using the weighted 

t ransformat ion,  each observation and the  associa ted independent 

va r i ab l e s  a r e  mul t ip l i ed  by the square root  of (Ni-Di)Di/(Ni-1). 

In matrix nota t ion the r e l a t i o n  est imated i s :  

, and 

the r e s u l t i n g  normal equations a r e :  

C = ( X ~ W X ) - ~ X ' W Y  , where : 

C is the  vector of m regress ion c o e f f i c i e n t s  t o  
be es t imates ,  

Y i s  the  vector  of n  sample observat ions ,  

X is an n  by m matrix of independent va r i ab l e s ,  

E is a vector of n e r r o r  terms, and 

W is an n by n matrix of weights such t h a t  

w = ( N i - D i ) ~ i / ( N i - l )  , and ii 
w = 0 ( i f j )  

i j  



The model y i e l d s  unbiased e s t ima te s  of t he  regress ion  c o e f f i c i e n t s .  

Using the  weights ,  however, causes cases  w i t h  l a r g e r  sample s i z e s  

t o  in f luence  the  outcome more s t rongly  than cases  wit11 sni:~llcl. 

numbers of observa t ions .  

Fa i l u r e  da t a  f o r  a l l  s i t e s  and observa t ions  were transformed, 

and a  complete s e t  of r eg re s s ions  p a r a l l e l i n g  t h e  a n a l y s i s  i n  

Sect ion C was computed, F u l l  r e s u l t s  a r e  given i n  Appendix B. 

The t rans format ions  d id  not s u b s t a n t i a l l y  a l t e r  t he  previous  

r e s u l t s ,  b u t  they d id  suggest  t h a t  p a t t e r n s  i n  Kent and Genesee 

Counties arose  from the  p e c u l i a r i t i e s  of c e r t a i n  s i t e s .  Ingham 

County r e s u l t s  were made uniformly more s i g n i f i c a n t .  Changes 

between the  o r i g i n a l  untransformed r eg re s s ions  and t h e  transformed 

r e s u l t s  a r e  summarized i n  Table IV.12a. 

Friday n i g h t s ,  which had higher t r a f f i c  volumes,general ly 

increased i n  s i g n i f i c a n c e .  A s i g n i f i c a n t  downtrend f o r  a l l  t h r e e  

count ies  combined was i nd i ca t ed ,  and a  previously  s i g n i f i c a n t  up 

t r end  i n  t h e  low income a r e a s  of the  combined th r ee  count ies  was 

e l imina ted .  In Genesee County, the  apparent  downtrends i n  t he  

whole county and i n  t h e  high income a r e a s  became n o n s i g n i f i c a n t , .  

a s  d id  the  week night  r e s u l t s  f o r  Genesee and Ingham combined. 

A l l  t h r ee  changes can probably be a t t r i b u t e d  t o  the  l essen ing  of 

t he  e f f e c t  of one low volume, high income s i t e  i n  Genesee. T h i s  

s i t e  probably experienced s a t u r a t i o n  from the  presence of sample 

i n spec t ions .  The in f luence  of t h e  one s i t e  is s t i l l  shown,though, 

i n  t h e  r eg re s s ion  f o r  week n igh t ,  high income s i t e s  i n  Genesee 

County. This regress ion  and o the r  examples a r e  presented i n  Table 

I V .  12b. The s i g n i f i c a n c e  of Ingham County r e s u l t s  was increased.  

In  Kent County, r e s u l t s  remained t o t a l l y  i n s i g n i f i c a n t .  

Unfor tunate ly ,  t he  i n s i g n i f i c a n t  time c o e f f i c i e n t  f o r  the  

high income a rea s  of Kent County is of g r e a t e r  magnitude than t he  

s i g n i f i c a n t  time c o e f f i c i e n t  f o r  t h e  equ iva len t  a r ea  of Ingham 

County,thus leaving the  seasonal  v a r i a t i o n  v s ,  inspec t ion  e f f e c t  

problem unresolved.  The lack of s i g n i f i c a n c e  i n  t h e  Kent County 

outcome d e s p i t e  a  s i z e a b l e  c o e f f i c i e n t  sugges t s  t he  p o s s i b i l i t y  



TA3LE I V .  12a  

Coniparison o f  Unt rans fo rmed  
an<  Trans fo rmed  R e g r e s s i o n  
R e s u l t s  

I. C a s e s  i n  which T r a n s f o r n ~ e d  R e g r e s s i o n  Did I n d i c a t e  - 
S i s n i f i c a n t  Time E f f e c t  and U n t r a n s f o r ~ ~ e d  Did Not.  

d 

A l l  C o u r . t i e s ,  A l l  Inccmes ,  A l l  1Jiqht.s 

A l l  C o u n t i e s ,  A l l  I n c o ~ . e s ,  F r i d a y  Piights  

Genesee/Inghan: Conlbined, A11 Income, F r i d a y  N i g h t  

11. C a s e s  i n  which Trans fo rmed  R e g r e s s i o n  Did Not I n d i c a t e  
S i g n i f i c a n t  T i m e  E f f e c t  and Unt rans fo rmed  Regressicn D i d .  - 

A l l  C o u n t , i e s ,  Low Inecme, A 1 1  N i q h t s *  

Genesee  County ,  High Income, A l l  N i g h t s  

Genesee  County ,  A l l  Inccme,  A l l  N i g h t s  

Genesee/Ilzghan; Ccmbined, All I n c c n ~ e ,  Week h i g h t s  

* I n  t h i s  c a s e  & c i g n i f i c a n t l y  p o s i t i v e  t i m e  e f f e c t  became i n -  
s i g n i f i c a n t l y  n e g a t i v e  a f t e r  t r a n s f o r m a t i o n .  



TABLE I V .  1 2 b  

County 

All 

Income 

A l l  

A l l  

High 

Genesee High 

~enesee/Ing- A l l  
ham Combined 

High 

Selected Regression Results ' llraris- 
forn!~:d Failure Rate - vs - Time and 
1 ncome 

Type Constant Time 

A l l  - . 4 3 2 0 5  -. 0 0 0 9 9  
( . 0 1 7 7 )  

Friday - . 5 6 4 8 3  -. 0 0 0 9 9  
( . 0 9 0 6 )  

Friday - . 9 9 3 8 2  -. 0 0 1 3 1  
( .  0 9 9 9 )  

Week - . 7 4 2 5 9  - . 0 0 4 6 1  
( .  0 0 4 2 )  

Friday - . 4 0 3 6 0  - . 0 0 0 9 8  
( . 0 3 5 7 )  

Friday - 1 . 0 7 9 6  -. 0 0 1 4 0  
( . 0 1 7 3 )  

Income R~ 



t h a t  the l a rge  coe f f i c i en t  was produced by unusual behavior of a  * 
s i n g l e ,  high volume s i t e .  Conversely, the r e l a t i v e  strengthening 

of the s t a t i s t i c a l  s i gn i f i cance  of the Ingham County r e s u l t s  po in t s  

toward a  more uniform and pervasive e f f e c t .  The dilemma i s  c l e a r .  

The t e s t s  i nd i ca t e  t h a t  q u i t e  probably Genesee and Kent did not 

change and t h a t  Ingham did .  Qua l i t a t i ve  examination of the s i t e s  

a l s o  suggests  t h a t  Genesee and Kent possibly were influenced by ** 
unusual locat  ions .  Yet, equally va l i d  s t a t i s t i c a l  t e s t s  i nd i ca t e  

t h a t  the  observed magnitude of the change i n  Ingham County i s  very 

s imi l a r  t o  the  changes, i f  they e x i s t ,  i n  the  other  count ies .  

Consequently, the  same conclusion as  before m u s t  be made. In 

a l l  l ikel ihood , t he re  was a  d i f f e r e n t i a l  improvement i n  Ingham 

County which did not occur i n  the  o ther  count ies ,  but because of 

poss ible  seasonal  va r i a t i on  i n  the  vehic le  condit ion,and because 

of t he ' i n f luence  of unusual behavior i n  c e r t a i n  s i t e s  i n  Kent 

and Genesee, i t  is not poss ib le  t o  e s t a b l i s h  w i t h  p rec i s ion  the  

degree of r e l a t i v e  improvement i n  Ingham County. 

* 
One high income s i t e  i n  Kent County had unusually high 

t r a f f i c  volumes due t o  a  high school f o o t b a l l  game being held 
i n  the area  on the  l a s t  two observations a t  t h a t  s i t e .  T h i s  
could have a f f ec t ed  t he  r e s u l t s  i n  two ways. F i r s t , i n  the  
weighted a n a l y s i s ,  the  two occasions would have influenced 
the es t imates  q u i t e  s t rongly  by the  sheer numbers. Second, 
w i t h  the  high t r a f f i c  volume, the  observer may have missed 
defec t ive  veh ic les  while s t i l l  including them i n  the t o t a l  
count. 

** 
I t  i s  very tempting t o  remove the offending s i t e s  from 

Genesee and Kent Counties. T h i s  would however be very un-  
s c i e n t i f i c  s ince  no matter  how cogent the  reasons nor how 
pure the  i n t en t ion ,  the procedure would amount t o  ex post 
doctoring of the data  t o  produce the  des i red r e s u l t s .  



V .  DRIVER INTERVIEWS 

A .  Int roduct ion 

A t h i r d  major po r t i on  of t he  eva lua t ion  was in terviews of 

d r i v e r s  while they were stopped i n  t h e  checklane. The sample 

inspec t ions  were used t o  conduct the  in te rv iews .  Five major a r e a s  

were t o  be explored.  These were: 

1, Demographic c h a r a c t e r i s t i c s  of t he  
sample inspect  ion .  

2 .  Operator c h a r a c t e r i s t i c s  a f f e c t i n g  
the  condi t ion of veh i c l e s .  

3 .  The ex t en t  of pub l ic  knowledge about 
the  Michigan veh ic le  inspec t ion  program. 

4. D r i v e r ' s  r e a c t i o n s  t o  being stopped 
i n  t he  checklane.  

5 .  Changes i n  knowledge, a t t i t u d e ,  o r  
r e p a i r  p r a c t i c e  over time which could 
have a f f e c t e d  veh i c l e  condi t ion .  

The f i r s t  i tem, demographic c h a r a c t e r i s t i c s ,  was covered i n  chapter  

two i n  d i scuss ing  t he  o v e r a l l  sample p r o p e r t i e s .  The remaining four 

items a r e  discussed here .  

B r i e f ly  reviewing the  sample procedure discussed e a r l i e r ,  i n t e r -  

views were conducted by a  ques t i onna i r e  which was given t o  d r i v e r s  

a s  they awaited i n spec t ion .  Completion of t he  ques t ionna i re  was 

voluntary, w i t h  99% of t h e  d r i v e r s  o f f e r i n g  some information and 

about 95% completing most i tems.  The in terview form was pre- tes ted 

during the  t r a i n i n g  per iod and the  i n i t i a l  two weeks of sample 

inspec t ions .  A f i n a l  vers ion was used f o r  t h e  balance of the pro- 

j e c t .  Questions were posed i n  s imple,  mul t ip le  choice format which 

probably produced reasonably accura te  answers and t h e  r e l a t i v e l y  

high completion r a t e .  Analysis  was confined t o  t he  f i n a l  quest ion-  

n a i r e  vers ion .  

Analysis  of the  in te rv iews  ind ica ted  many d i f f e r e n c e s  i n  t h e  

popula t ion .  Genera l iza t ions  a r e  r i s k y ,  but t he  da ta  i n d i c a t e  two 



* 
r a t h e r  broad groups of d r i v e r s .  One was o lde r ,  wea l th i e r ,  and 

b e t t e r  informed. These persons tended t o  d r ive  newer veh ic les ,  

t o  pass inspect ion more f requent ly ,  a n d  t o  have a more pos i t i ve  

a t t i t u d e  toward the checklane. The second group was younger, 

poorer ,  and l e s s  wel l  informed. These ind iv idua ls  tended t o  have 

o lder  c a r s ,  t o  f a i l  inspect ion more f r equen t ly ,  and t o  d i s l i k e  

encountering the  checklane. A person's  i d e n t i t y ,  i n  a demographic 

sense ,  determined h i s  response much more s t rongly  than d id  t h e  d i r e c t  

impact of t he  program. 

Few systemat ic  d i f f e r ences  were found among inspect ion in ten-  

s i t y  l e v e l s ,  and r e l a t i v e l y  small changes were found over time. 

Knowledge of the  checklane and recency of veh ic le  r e p a i r  increased 

from e a r l i e r  t o  l a t e r  per iods .  Such changes were more o r  l e s s  

independent of inspect ion a c t i v i t y  among the  count ies .  At t i tude  

toward the  lane  de t e r io r a t ed  somewhat over time. In t e r e s t i ng ly  

enough though, the  smal les t  increase  i n  unhappiness came i n  the  

county which received the  most in tens ive  lane e f f o r t .  However, 

a l l  d i f fe rences  among count ies  and over time were r e l a t i v e l y  

small compared w i t h  the d i f f e r e n c e s  among populat ion groupings i n  

terms of age, sex,  and income. 

Spec i f i c  responses revealed s eve ra l  i n t e r e s t i n g  r e s u l t s .  A 

l a rge  majori ty ( 7 8 % )  of d r i v e r s  repor ted se rv ic ing  t h e i r  veh ic les  

w i t h i n  a  th ree  month per iod.  Brakes, muff le r s ,  and t i r e s  c o n s t i t u t e  

the  most frequent  items reported t o  have been se rv iced .  While a  

l a rge  number of persons (79%) claimed t o  have heard of the  program 

p r i o r  t o  being stopped, r e l a t i v e l y  few persons could give  f u l l y  

(18%) o r  p a r t i a l l y  (40%) cor rec t  answers t o  quest ions  on the  pro- 
.................... 

* 
The terms d r i v e r ,  owner, and operator  a r e  used i n t e r -  

changeably here.  Since ownership was not e x p l i c i t l y  de te r -  
mined, the  most t y p i c a l  case of the  d r ive r  being i n  a  family 
owned and operated vehic le  was assumed. Borrowed, leased,  
and commercial passenger ca r s  and l i g h t  t rucks  were a l s o  
included i n  the  sample, but these  non-family ca r s  were a  
smal l  minor i ty .  



gram's d e t a i l s .  A t t i t u d e s  toward the  l ane  were r e l a t i v e l y  uniformly 

d i s t r i b u t e d  among those  unhappy (28%), n e u t r a l  (40%),  and pleased 

Rela t ing t he  in terview r e s u l t s  t o  the  o v e r a l l  eva lua t ion  

r e q u i r e s  some c a r e .  Apart from the  bas i c  demographic d a t a ,  l i t t l e  

information is a v a i l a b l e  on expected response p a t t e r n s .  No good 

y a r d s t i c k s  e x i s t  t o  compare t he  check lane ' s  performance a s  a  pub l i c  

persuasion t o o l  w i t h  o the r  inspec t ion  programs,or w i t h  o the r  high- 

way s a f e t y  countermeasures. Owner maintenance p r a c t i c e ,  ex t en t  of 

knowledge of program d e t a i l s ,  and l e v e l  of pub l i c  a c c e p t a b i l i t y  a r e  

l a rge ly  uncharted.  P r i o r  s t u d i e s  a r e  not very comparable due t o  

d i f f e r e n c e s  i n  scope,  sampling, method, and ques t i ons  posed. Many 

i tems cannot be r a t e d , t h e n , a s  represen t ing  ou ts tand ing ,  average,  

o r  abysmal r e s u l t s  on some abso lu t e  s c a l e .  

S t i l l  a  judgement m u s t  be made. Re la t ive  t o  o the r  programs, 

the  r e s u l t s  do not look unreasonable.  Most c a r e f u l l y  conducted 

s t u d i e s  of pub l i c  persuasion campaigns i n  highway s a f e t y  have not 

shown dramatic e f f e c t s .  Against t h i s  s t anda rd ,  t h e  checklane prob- 

ably  f a l l s  somewhere i n  the  no e f f e c t  t o  moderately succes s fu l  range.  

Levels of information about t he  l ane  increased  over t ime,  and a  

s l i g h t ,  b u t  s t a t i s t i c a l l y  i n s i g n i f i c a n t ,  i nc rea se  i n  owner r e p a i r  

frequency was noted.  No marked d e t e r i o r a t i o n  of pub l i c  acceptance 

occurred d e s p i t e  very i n t e n s i v e  l e v e l s  of e f f o r t .  

More impor tan t ly ,  t he  r e s u l t s  suggest  both t h e  l i m i t s  and t h e  

p o t e n t i a l  of any in spec t ion  system. Most i nd iv idua l s  claim t o  

maintain t h e i r  veh i c l e s  r e g u l a r l y ,  and t h e r e  i s  a  p o s i t i v e  c o r r e l -  

a t i o n  between the  claims and the  i n spec t ion  outcomes. The sample 

i n spec t ion  r e s u l t s  f u r t h e r  suggest  t h a t  only a  r e l a t i v e l y  smal l  

f r a c t i o n  of t he  v e h i c l e s  c o n s t i t u t e  s e r i o u s  hazards .  Inspec t ion  

may be r a t h e r  super f luous  f o r  many veh ic l e s  a s  a  consequence. The 

checklane has t h e  p o t e n t i a l  of  e f f i c i e n t l y  focusing on problem 

* 
7% d id  not respond t o  t h i s  ques t ion  s o  t h e  sum of t h e  per-  
centages  does not equal  100. 



veh ic l e s ,  and the ava i l ab l e  evidence i nd i ca t e s  t h a t  the  operat ion 

has been success fu l  i n  i den t i fy ing  a r ea s  w i t h  heavy concentra t ions  

of de fec t i ve  veh ic les .  Yet without a  l a rge  e f f o r t  devoted t o  

follow-up procedures, the checklane may not be e f f e c t i v e .  Younger, 

poorer ,  l e s s  wel l  informed, and poss ibly  more a l i ena t ed  persons 

c o n s t i t u t e  a  d i spropor t iona te  share  of the de fec t i ve  veh ic le  oper- 

a t o r s .  Since economics and matur i ty ,  f o r  lack of a  b e t t e r  term, 

s t rongly  inf luence veh ic le  condi t ion ,  opera tors  of de fec t i ve  veh ic les  

may not respond t o  the  simple presence of in tense  checklane a c t i v i t y .  

T h i s  could expla in  the  lack of e f f e c t  i n  t he  low income a rea s  d i s -  

cussed previously .  Consequently, the  checklane w i l l  not only have 

t o  contact  a  l a rge  number of de fec t i ve  veh ic les  but w i l l  a l s o  have 

t o  insure  t h a t  r e p a i r s  a r e  made. The follow-up procedures i n s t i t u t e d  

i n  the present  program a re  a  p o s i t i v e ,  and i n  many r e spec t s  success-  
* 

fu l ,  s t e p  i n  t h i s  d i r e c t i o n ,  b u t  e f f o r t s  w i l l  have t o  continue.  

Finally,  i n  i n t e r p r e t i n g  r e s u l t s ,  one cautionary note needs t o  

be given.  Many s o c i a l  s c i e n t i s t s  bel ieve  t h a t  people tend t o  s l a n t  

interview answers i n  d i r e c t i o n s  thought p leas ing t o  the  in terviewer  

o r  conforming t o  s o c i a l  values .  There is  no sure  cure .  Constructing 

the  quest ions  and giving the  interview i n  a  neu t r a l  manner helps ,  

and independent checks on f a c t s  i s  highly des i r ab l e .  The present  

interview has some d i s t i n c t  l i m i t a t i o n s  on these  po in t s .  Independent 

v e r i f i c a t i o n  was not pos s ib l e .  The interview s e t t i n g  was anything 

but n e u t r a l ;  a  good number of people w i l l  t r y  a c t i v e l y  t o  impress 

the  po l ice  w i t h  t h e i r  honesty, s i n c e r i t y ,  and r e s p e c t a b i l i t y .  

Realizing these  problems, care  was exercised i n  forming ques t ions  

t h a t  would be a s  neu t r a l  and f a c t u a l  a s  poss ib le .  Fur ther ,  i n  

analys ing the  d a t a ,  i n t e r n a l  consistency was constant ly  checked. .................... 
* 

T h i s  is not t o  say t h a t  a  goodly number of young, poor, 
e t c . ,  persons a r e  not q u i t e  responsible  mo to r i s t s ,  o r  t h a t  
a l l  o lde r ,  wea l th i e r ,  e t c .  d r i v e r s  a r e  paragons of maintenance 
v i r t u e .  Rather, the  s t a t i s t i c a l  a s soc i a t i on  between the  f a c t o r s  
and f a u l t h  veh ic les  is  s t rong .  The au thors  recognize and have 
discussed elsewhere i n  t h i s  r epor t  the  problem of p o t e n t i a l  
d i sc r imina t ion  i n  focusing on a r ea s  w i t h  heavy concentra t ions  
of de fec t i ve  veh ic les .  



S t i l l ,  a  h e a l t h y  deg ree  of  s k e p t i c i s m  s h o u l d  be m a i n t a i n e d .  Peop le  

most l i k e l y  were no t  a s  c o n s c i e n t i o u s ,  knowledgable ,  and f a v o r a b l y  

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

words l i k e  "assumed" and "claimed" s e r v e  a s  r eminde r s .  Y e t , s i n c e  

most p e o p l e  a r e  r e a s o n a b l y  open and h o n e s t ,  t h e  r e s u l t s  s t i l l  have 

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

The remainder  of t h i s  c h a p t e r  w i l l  cove r  s e v e r a l  of t h e  p o i n t s  

d i s c u s s e d  above i n  d e t a i l .  S e c t i o n  B examines t h e  c o n t e n t  of 

i n d i v i d u a l  q u e s t i o n s .  S e c t i o n s  C,  D,  and E r e p o r t  on f a c t o r s  

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

S e c t i o n  F c o v e r s  changes  o v e r  time, and  i n  t h e  f i n a l  s e c t i o n ,  G ,  

a  l i m i t e d  number of  p r e v i o u s  s t u d i e s  a r e  rev iewed b r i e f l y .  



B .  I n d i v i d u a l  Q u e s t i o n s  

T h i s  s e c t i o n  g i v e s  an  overview o f  t h e  q u e s t i o n n a i r e .  S i n c e  

r e s p o n s e  p a t t e r n s  among s e v e r a l  items g e n e r a l l y  a r e  more i n t e r e s t i n g ,  

l i t t l e  comment w i l l  be made about  answers  t o  p a r t i c u l a r  q u e s t i o n s  

h e r e .  I n s t e a d ,  t h e  i n t e n t  of  each  q u e s t i o n  w i l l  be e x p l a i n e d ,  and 

any problems w i l l  be d i s c u s s e d .  

A completed q u e s t i o n n a i r e  i s  i l l u s t r a t e d  i n  F i g u r e  V . 1 ,  and 

t h e  r e s p o n s e  f r e q u e n c i e s  f o r  major  items a r e  shown i n  T a b l e  V . 1 .  

The demographic  d a t a  d i s c u s s e d  e a r l i e r  are o m i t t e d .  The q u e s t i o n -  

n a i r e  u sed  a  s i m p l e  m u l t i p l e  c h o i c e  f o r m a t .  B a s i c  demographic 

i n f o r m a t i o n  was w r i t t e n  by t h e  d r i v e r  i n  t h e  b l a n k s  p r o v i d e d .  O t h e r  

r e s p o n s e s  were made by c i r c l i n g  t h e  chosen answer .  A f t e r  t h e  

d r i v e r  completed t h e  form,  s e v e r a l  i t e m s  were  added.  I n  t h e  f i e l d ,  

t h e  v e h i c l e  r e g i s t r a t i o n  number was r e c o r d e d ,  a s  i l l u s t r a t e d  by * 
t h e  "AEI-530" i n  t h e  f i g u r e .  The number matched t h e  i n t e r v i e w  

w i t h  t h e  i n s p e c t i o n  r e p o r t .  I n s p e c t i o n  s t a t u s  was coded i n  t h e  

b l ank  marked "IS" a t  t h e  f o r m ' s  bo t tom;  codes  a s s i g n e d  w e r e :  ( 1 )  

p a s s ,  ( 2 )  fa i l -no-summons-issued,  and ( 3 )  fa i l -summons-issued.  

Problems i n  comple t ing  t h e  form were  no ted  by t h e  i n t e r v i e w e r  i n  

t h e  b l ank  marked "CC"; v a l u e s  a s s i g n e d  w e r e :  ( 1 )  no-problem, (2) **  
a s s i s t a n c e - r e q u i r e d ,  ( 3 )  i ncapab le -o f - comple t ion ,  and ( 4 )  r e f u s e d .  

A t  HSRI, two a d d i t i o n a l  i t e m s  were added .  V e h i c l e  make was numeri- 

c a l l y  coded,  "03" i n  t h e  f i g u r e , a n d  an i d e n t i f i c a t i o n  number was 

added.  The q u e s t i o n  d e s i g n a t o r s  "Ql,'' e t c . ,  were  added t o  t h e  

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

Turn ing  t o  s p e c i f i c  q u e s t i o n s ,  t h e  f i r s t  two i n  d i s c u s s i o n  

were i n t e n d e d  t o  measure  t h e  f r equency  and n a t u r e  of  main tenance  ....................... 
* 

The l i c e n s e  number h a s  been a l t e r e d  t o  p r o t e c t  t h e  
r e s p o n d e n t ' s  c o n f i d e n t i a l i t y  and does  no t  c o r r e s p o n d  t o  
a  v a l i d  Michigan r e g i s t r a t i o n  number. 

**  
I n a b i l i t y  t o  respond was p r i m a r i l y  due t o  f u n c t i o n a l  

i l l i t e r a c y  o r  t o  non-English s p e a k i n g  r e s p o n d e n t s .  Rare  
c a s e s  o f  s e n i l i t y  o r  o f  o t h e r  a p p a r e n t  men ta l  problems 
were e n c o u n t e r e d .  
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THIS QUESTIONNAIRE IS  BEING USED TO FIND OUT WHAT PEOPLE THINK ABOUT THE M I C H I G A N  
MOTOR VEHICLE INSPECTION PROGRAM. YOUR ANSWERS WILL NOT AFFECT THE CHECK OF YOUR 
CAR. THANK YOU! 

P 

a ses: * -  Car Xake: , A  - r  
Age: - Car Year: / '; a ' 

FOR THE NEXT QUESTIONS, PLEASE CIRCLE THE NLNBER OF YOUR ANSWER. G I V E  THE ANSWER 
WHICH IS  MOST RIGHT OR BEST SHOWS YOUR IDEAS. 

When was t h i s  v e h i c l e  l a s t  g iven  r e g u l a r  s e r v i c e  o r  maintenance? 

Q i '  1: P a s t  month 3. P a s t  6 months 5.  Never 
2. P a s t  3 months 4 .  P a s t  year  6 .  Don ' t  know 

The l a s t  t ime a major r e p a i r  was made on t h i s  c a r ,  what was r e p a i r e d ?  
( I f  more t h a n  one,  g i v e  most impor tan t )  , 

1. Body work Qa.  2 . ~ ~ ~ k ~ ~  
4 .  L i g h t s  7. S t e e r i n g  10.  Other  o r  none 
5.  M u f f l e r  8 .  T i r e s  

3 .  Engine 6 .  Shocks 9 .  Transmiss ion  

When you were s t o p p e d ,  why were you t r a v e l l i n g ?  

43 1. To o r  from work 3 .  Shopping 5.  P e r s o n a l  b u s i n e s s  ( d o c t o r ,  e t c . )  
2 .  Job assignment  4 .  P l e a s u r e  t r i p  6 .  Other  ( s c h o o l ,  church ,  e t c . )  

To have your c a r  i n s p e c t e d  i n  Michigan you must 

1. Do i t  y o u r s e l f  
2. Take i t  t o  an a u t h o r i z e d  i n s p e c t i o n  s t a t i o n  
3 ,  Allow t h e  p o l i c e  t o  check i t  a t  any t i n e  
4 .  Don' t  know 

How o f t e n  must you have your c a r  i n s p e c t e d  i n  Michigan: 

Q5. 1. Never 3. Every year  5 .  Don ' t  know 
2. Every 6 months 4 .  When r e q u e s t e d  by p o l i c e  

Where d i d  you f i r s t  h e a r  of t h e  Michigan Vehicle  I n s p e c t i o n  Program? 

1. F r i e n d s  3. S e r v i c e  s t a t i o n  or  garage  5.  Don' t  remember 
2. Newspapers, r a d i o ,  T.V. 4 .  P o l i c e  6 .  D i d n ' t  hear  of i t  

When d i d  you f i r s t  l e a r n  of t h e  Michigan Vehicle  I n s p e c t i o n  system? 

Qv. 1. Today 2. Sometime i n  t h e  p a s t  

About how f a r  a r e  vou from vour home now? 

3 .  Two t o  5 m i l e s  5 .  More than  10 m i l e s  
2. One t o  2 m i l e s  4 .  Five  t o  10 m i l e s  

About how much i s  your f a m i l y ' s  t o t a l  annua l  income? 

1. Less  than  $5,000 p e r  year  4 .  $12,500 t o  $20>,000 p e r  year  
2.  $5,000 t o  $7,500 per  y e a r  5.  More t h a n  $20,000 p e r  y e a r  

: 3.  $7 ,500  t o  $12,500 p e r  y e a r  

By b e i n g  s topped today ,  do you f e e l ?  

, 1. G r e a t l y  inconvenienced 3 .  Not inconvenienced 5. G r e a t l y  p leased  
2 .  Somewhat inconvenienced 4 .  Somewhat p l e a s e d  

F i g u r e  V . 1 .  Example of completed 
driver n l l n c t - i n n ~ i w -  



a c t i v i t i e s .  A p o s i t i v e  r e l a t i onsh ip  between these  and veh ic le  con- 

d i t i o n  was sought. Both quest ions  were c l e a r  b u t  were probably 

sub jec t  t o  the  respondent g iving what he thought was the  proper 

response. T h i s  i s  p a r t i c u l a r l y  wel l  i l l u s t r a t e d  by the r e l a t i v e l y  

l a rge  and uniform responses t o  quest ion two f o r  muff le r s ,  brakes,  

and t i i S e s .  Yet, s ince  these  a r e  major i tems,  they could have beell 

more e a s i l y  r e c a l l e d .  Although the response i n s t ruc t i ons  c a l l e d  f o r  

the  s ing l e  most important r e p a i r ,  d r i v e r s  f requent ly  checked 

seve ra l  i tems.  Up t o  f i v e  d i f f e r e n t  items were coded f o r  each 

form.   his covered most cases, s i nce  under one percent  of the  i n t e r -  

views indicated f i v e  or  more i tems.  A s l i g h t  d i f f i c u i t y  i n  i n t e r -  

p r e t a t i o n  was thereby created s ince  ana lys i s  could be expressed e i t h e r  

i n  terms of the  percent  of in terviews on which an item was 

mentioned o r  of the percent  of t o t a l  poss ib le  i tems.  Both f i g u r e s  

a r e  presented i n  Table V.  1. An average of 1.2 items per interview 

were given.  

Question t h r ee  served two purposes. I t  measured the r e l a t i v e  

inconvenience under the  assumption t h a t  those t r ave l ing  f o r  more 

c r i t i c a l  reasons ,  e . g . ,  going t o  work, would be l e s s  p leased.  

The quest  ion a l s o  checked sample represen ta t iveness ,  I f  answers 

had been skewed heavily toward a  p a r t i c u l a r  t r i p  type,  then the  sample 

probably would have covered only one por t ion of the  d r iv ing  populat ion.  

Quest ions  four through seven were aimed a t  f i nd ing  out  the  

l e v e l  of knowledge about the  l ane .  Questions four and f i v e  examined 

s p e c i f i c  program d e t a i l s ,  The co r r ec t  answers were "3. Allow the  

po l i ce  t o  check i t  a t  any t ime,  "for  quest ion fou r ,  and "4 .  When 

requested by po l i ce ,  " for  quest ion f i v e ,  Quest ions  s i x  and seven 

were aimed a t  f i nd ing  out  how and when persons learned of the  check- 

lane  program. News media were the  most common source of information,  

and most people (797:~) claimed t o  have heard about t he  program p r io r  

t o  being stopped. The program was not unknown t o  most mo to r i s t s ,  

al though they may have been ha7y on d e t a i l s ,  The c lo se  agreement 

between occurrences of those who had not heard of the  program ( i n  



q u e s t i o i ~  s i x )  and of' iwlasc,lls ~ ~ 1 1 0  lea1'11~d 01' tlio 1)1'0~1-;1111 1 1 1 ( ~  d ; ~ y  0 1 '  

being sstopl)c?d ( 1 11 qilcst loll scvcll) tcnds  t o  su[)pol.t ttlo H o ' I :  I ' i  g~l1'0 

f o r  those  t h a t  had some p r i o r  knowledge. I n  a l l  f o u ~ .  ques t i ons ,  

t h e  "no response" category probably i s  equ iva len t  t o  the  "did not 

know" response , s ince  some persons omit answering a ques t ion  r a t h e r  

than admit ignorance.  

Questions e i g h t  and nine were f o r  designed t o  v a l i d a t e  t h e  sample. 

Question e igh t  checked how much of t he  sample represen ted  l o c a l  

t r a f f i c .  Question nine, on family income, v a l i d a t e d  t he  sample a s  a 

match for t h e  neighborhood income c h a r a c t e r i s t i c s .  I t  a l s o  measured 

d i r e c t l y  t h e  r e l a t i o n s h i p  between economic circumstances and veh ic l e  

condi t ion .  A s  shown by t he  high non-response r a t e ,  t h e  ques t ion  

a l s o  posed the  g r e a t e s t  d i f f i c u l t y .  Many expressed t he  opinion 

t h a t  t h e i r  income was "none of your . . . .  bus iness . "  The person was 

then informed t h a t  the  ques t ion  need not be answered. Besides 

o u t r i g h t  r e f u s a l  t o  answer, persons near category borders  may on * 
occasion have given somewhat l e s s  than candid answers. The d i r e c t i o n  

of the  b i a s ,  i f  any, i s  not obvious.  The d e s i r e  of some t o  impress 

w i t h  a f f l uence  might be balanced by those  who considered i t  shrewd 

not t o  r evea l  t h e i r  f u l l  r esources .  A few apparent ly  obvious m i s -  

s t a tements  were noted;  income i n  excess  of $20,000 was l i s t e d  by 

some,while t h e i r  v e h i c l e ,  d r e s s ,  demeanor, and neighborhood d id  not 

seem t o  correspond w i t h  such a f f l u e n c e .  S t i l l ,  most persons were 

probably candid,  and,on the  whole , the  d i s t r i b u t i o n  of income was 

i n  f a i r  agreement w i t h  census informat ion.  

Question t e n  measured t h e  inconvenience of being stopped.  

Answers were unambiguous. Candor is d i f f i c u l t  t o  a s s e s s .  Unhappy 

i n d i v i d u a l s  might o v e r s t a t e  negat ive  f e e l i n g s ,  b u t  o t h e r s  might 

* 
Responses 2 ,  3 and 4 t o  ques t ion  9 do con ta in  one t e c h n i c a l  

ambiguity i n  t h a t  the  end p o i n t s  of t he  c a t e g o r i e s  over lap.  
A person w i t h  p r e c i s e l y  $7,500 o r  $12,500 income might be con- 
fused a s  t o  which category t o  c i r c l e .  P e t , i n  p r a c t i c a l  terms,  
few problems probably r e s u l t e d .  The ca t ego r i e s  were s u f f i c i e n t l y  
broad t h a t  t he  r e l a t i v e  e r r o r  would be smal l .  



have f ea red  showing h o s t i l i t y  t o  t h e  p o l i c e .  Some apparent ly  

s a r c a s t i c  responses of "g rea t ly  p leased"  were provided by persons 

whose f a c i a l  express ions  and ve rba l  comments ind ica ted  q u i t e  t h e  

oppos i t e .  Those who f a i l e d  t o  answer may have been t h e  most un- 

happy. F i e l d  personnel  ind ica ted  t h a t  v i s i b l y  annoyed persons 

tended t o  s k i p  the  l a s t  few i tems.  In  a l l ,  persons might have been 

somewhat more inconvenienced than s t a t e d  on t h e  q u e s t i o n n a i r e ,  but 

s i n c e  the  exac t  degree i s  unknown,responses a r e  taken a t  f ace  value * 
f o r  t h e  remainder of the  a n a l y s i s .  

I n  g e n e r a l ,  t he  in te rv iew probably p r e s e n t s  a  f a i r  p i c t u r e  

of t h e  p u b l i c  response t o  the  checklane. While c e r t a i n  problems 

and ambigui t ies  were p resen t  i n  some i tems,  t h e  o v e r a l l  r e s u l t s  do 

not show any marked b i a s e s ,  and where comparisons were p o s s i b l e  

w i t h  o t h e r  measurements agreement was r e l a t i v e l y  good. Every 

e f f o r t  was made t o  avoid g iv ing  an obvious i n d i c a t i o n  of what the  

person might perce ive  a s  the  d e s i r e d  answer, a n d , a s  a  r e s u l t , m o s t  

responses were gene ra l ly  q u i t e  hones t .  

* 
If  understatement of negat ive  a t t i t u d e s  was c o n s i s t e n t ,  

then comparisons between groups and over t ime a r e  s t i l l  v a l i d .  



C .  Vehicle Condition 

A basic hypothesis of the evaluation was t h a t  owner mainte- 

nance p rac t i ce  and inherent vehicle  qua l i ty  s t rongly af fec ted  

vehicle  condition.  Based on previous work and on i n t u i t i o n ,  these 

two f a c t o r s  were assumed t o  be c lose ly  r e l a t e d  t o  operator character-  

i s t i c s  l i k e  family income and age, Several questions t e s t ed  these 

r e l a t i o n s .  Strong associa t ions  were found among vehicle  age, 

dr iver  age,  dr iver  income, and inspection outcome, Older vehicles  

driven by younger, poorer persons f a i l e d  inspection more f requent ly .  

Reported maintenance prac t ice  l e s s  s t rongly influenced vehicle  

condi t ion.  S t i l l ,  there  was a  s i g n i f i c a n t  r e l a t i o n  between how 

recen t ly  the vehicle  had been serviced and how well i t  performed 

on inspect ion,  

The associa t ion  between maintenance p rac t i ce  and vehicle  

condition is shown i n  Tables V.2a and V.2b. Passing r a t e s  f a l l  

s t e a d i l y  from c a r s  serviced i n  the month before the  interview t o  

those serviced seven or  more months before. For serv ice  performed 

i n  the rero  t o  three  month period, the  passing r a t e  was substan- 

t i a l l y  higher than fo r  more remote serv ice  ( 5 2 0 s .  3 8 y ) .  Persons 

who claimed never t o  have serviced t h e i r  c a r s  passed most o f t e n ,  

The inclusion of very new ca r s  explains t h i s  seemingly anomolous 

r e s u l t .  L i t t l e  systematic r e l a t ionsh ip  was found between reported 

major r e p a i r s  and inspection success.  The below average passing 

r a t e  f o r  those marking anything perhaps suggests t h a t  d r ive r s  named 

the  r e p a i r s  t h a t  they f e l t  should have been made,rather than those 

items t h a t  were ac tua l ly  repai red ,  The low correspondence between 

items checked on the interview and causes f o r  inspection f a i l u r e  makes 

the  supposit ion tenuous. More l i k e l y ,  motoris ts  e i t h e r  d i d  not under- 

stand the quest ion,  and/or they d i d  not r e c a l l  co r rec t ly  what work 

was done. Based on the  l e s s  ambiguous re l a t ionsh ip  between time of 

serv ice  and inspection outcome, the interviews do provide some evidence 

f o r  the maintenance/condition hypothesis. 



Tab le  V .  2a 

V e h i c l e  C o n d i t i o n  v s  Time L a s t  Repai r  - 

Repai red  

P a s t  month 

1 t o  3  months 

4 t o  6  months 

7  t o  1 2  months 

Never* 

No r e s p o n s e  

T o t a l  Pas s  %Pass  

2650 1439 54.3 

1615 769 47.6 

4 4 2  180 40 .7  

125 34 27.2 

9 6  74 77 .1  

521 187 35.9 

0 t o  3  months 2650 1439 51.8 

4 t o  12 months 567 214 37.7 

O v e r a l l  5449 2863 49 .2  

0  t o  3  v s  3  t o  1 2  - 
x2 = 39.39 df. = 1, p  ( . 0 0 1  

*Qui te  p o s s i b l y  new c a r s  

Tab le  V .  2b 

Components Repai red  v s  V e h i c l e  C o n d i t i o n  - 

Number % Cars  
Component Marked Showing P a s s  % Pass  - 
Body 

Brakes  

Engine 

L i g h t s  

M u f f l e r  

Shocks 

S t e e r i n g  

T i r e s  

T ransmis s ion  216 4.0 7 0  32.4 

Note: C a t e g o r i e s  n o t  i n d e p e n d e n t ,  See t e x t  f o r  d i s -  
c u s s i o n .  

177 



T a b l e  V .  2c  

V e h i c l e  Model  Year v s  - V e h i c l e  C o n d i t i o n  

Year Number P a s s  % P a s s  - - Year Number P a s s  % P a s s  - 
1 9 7 3  45  44 9 7 . 8  1 9 6 7  459 1 4 1  3 0 . 7  

1 9 7 2  9 3 3  7 9 1  8 4 . 8  1 9 6 6  358 77 2 1 . 5  

1 9 7 1  804 534 6 6 . 4  1 9 6 5  325 48 1 4 . 8  

1 9 7 0  649 3 8 1  58 .7  1 9 6 4  220 32  1 4 . 6  

1969  656 316 4 8 . 2  P r e  64 286 39 1 3 . 6  

1 9 6 8  592 228 3 8 . 5  Unknown 1 2 2  52 4 3 . 0  

1970-1973  2 4 3 1  1 7 5 0  7 2 . 0  Among a l l  t h r e e :  x 2  = 1 0 7 0 . 1 6 ,  

P r e  1 9 6 7  1 1 8 9  1 9 6  1 6 . 5  70-73  v s  - 67-69:  ~ 2  = 4 2 0 . 2 7 ,  

d f  = 1, p i . 0 0 1  

67-69 vs - p r e  6 7 :  x 2  = 1 8 5 . 1 1 ,  

T a b l e  V .  2d 

V e h i c l e  C o n d i t i o n  By R e p o r t e d  F a m i l y  Income 

Income T o t a l  P a s s  - % P a s s  

Under  5 , 0 0 0  468 1 6 9  3 6 . 1  

5 , 0 0 0 - 7 , 4 9 9  642 265 41 .3  

7 , 5 0 0 - 1 2 , 4 9 9  1 5 7 2  7 5 3  47 .9  

1 2 , 5 0 0 - 1 9 , 9 9 9  1 1 5 7  657 5 6 . 8  

2 0 , 0 0 0  u p  622  379 6 0 . 9  

No r e s p o n s e  9 8 8  460 4 6 . 6  

Under  1 2 , 5 0 0  2682 1 1 8 7  4 6 . 3  

1 2 , 5 0 0  u p  1 7 7 9  1 0 3 6  5 8 . 2  

O v e r a l l  5449 2 6 8 3  4 9 . 2  

Under  1 2 , 5 0 0  v s  1 2 , 5 0 0  v p  - 
~ 2  = 8 3 . 5 7 ,  df  = 1, ? .. . 0 0 1  



T a b l e  V .  2 e  

V e h i c l e  C o n d i t i o n  v s  Age o f  D r i v e r  - 

D r i v e r  
Age 

55-64 

65  a n d  u p  

O v e r a l l  

Number % P a s s i n g  

3 7 . 5  

45 .9  

5 0 . 7  

5 7 . 7  

5 9 . 2  

6 1 . 9  

4 9 . 2  

Younger  v s  o l d e r  d r i v e r s  c o m p a r i s o n :  - 
15-44 % P a s s i n g  44 .0  45 a n d  o l d e r  % P a s s i n g  5 9 . 1  

D i f f e r e n c e  1 5 . 1  T v a l u e  1 0 . 5 0  p -  . 0 0 1  



Vehicle model yea r ,  d r i v e r  age, and d r i v e r  income s t rongly  

a f f e c t e d  inspec t ion  outcomes. These t h r ee  f a c t o r s  a r e  shown i n  

Tables V.2c, V.2d, and V.2e. Passing r a t e s  sys temat ica l ly  declined 

from a high of 98% f o r  1973 veh ic les  t o  a  low of 13.6% f o r  1963 

and e a r l i e r  model years .  Highly s i g n i f i c a n t  d i f f e r ences  were 

found f o r  t h r ee  groupings of veh ic les :  pre-1967, 1967-1969, and 

1970-1973. Ana ly t ica l ly ,  the  r e l a t i o n  between veh ic le  age and 

inspect ion outcome-probably represen ts  both veh ic le  q u a l i t y  

and owner maintenance p r a c t i c e .  A s  the vehic le  ages ,  the  cumulative 

e f f e c t s  of wear and poss ib le  i n t e r a c t i o n s  w i t h  o ther  degraded 

items increase  the  l ike l ihood  t h a t  a  component w i l l  f a i l  a t  any 

p a r t i c u l a r  time. Even i f  a l l  is i n  working order  a t  a  p a r t i c u l a r  

moment, the  o lder  veh ic le  can be considered of poorer q u a l i t y  * 
s ince  f a i l u r e  is  more l i k e l y  t o  occur than f o r  a  newer veh ic le .  

A t  t h e  same t ime,  o lder  veh ic les  tend t o  be owned by l e s s  a f f l u e n t  

ind iv idua ls  who may not be ab le  t o  a f fo rd  f r equen t ,  high q u a l i t y  

maintenance. A s  a  consequence,failures,when they occur,remain 

uncorrected f o r  longer per iods  of t ime.  Vehicle age thereby 

r e f l e c t s  both owner maintenance and inherent  q u a l i t y .  The d i r e c t  

e f f e c t  of owner income i s  shown i n  Table V.2d. Passing r a t e s  

sys temat ica l ly  increased from the  lowest t o  the  highest  income 

l e v e l s .  A highly s i g n i f i c a n t  d i f f e r ence  was observed between the  

under $12,500 and over $12,500 groups. Owner age a l s o  was q u i t e  

s t rongly  r e l a t e d  t o  veh ic le  condi t ion a s  shown i n  Table V.2e. 

Younger d r i v e r s  f a i l e d  inspect ion r e l a t i v e l y  f requent ly ,  while mid- 

dle-agedand o lder  d r i v e r s  d id  s o  much l e s s  o f t e n .  

* 
These f a c t s  a r e  i n t u i t i v e l y  obvious t o  anyone who has 

driven an o lder  veh ic le  f o r  an extended period of time. 
Unfortunately,  no wel l  con t ro l led  r e l i a b i l i t y  da t a  a r e  
ava i l ab l e  which would permit d i sen tang l ing  the  separa te  
e f f e c t s  of maintenance p r a c t i c e ,  environment, and aging 
on f a i l u r e  r a t e s .  



Several  of the  f a c t o r s  c o r r e l a t e  q u i t e  highly w i t h  each 

o ther  and w i t h  vehic le  condi t ion.  Taking each r e l a t i onsh ip  on a  

one by one bas i s  may lead t o  a  p a r t i a l l y  misleading p i c t u r e ,  For 

example, income o f t en  r i s e s  with a  person ' s  age,  and wea l th ie r  

persons tend t o  d r ive  newer c a r s .  I s  the  car  i n  b e t t e r  condit ion 

because i t  is  newer, o r  because a  more mature, d r ive r  takes  a  more 

responsible  approach t o  maintenance, o r  because a  wea l th ie r  operator  

spends more on maintenance regard less  of h i s  o r  the  v e h i c l e ' s  age ,  

o r  because of combinations of these  e f f e c t s ?  For tunate ly ,  s t a t i s -  

t i c a l  procedures have been developed t o  deal  w i t h  such ques t ions .  

One such procedure is the  Automatic In t e r ac t i on  Detector (AID). 

The AID program d iv ides  the  population i n t o  a  number of mutually 

exclus ive  groups. The d iv i s ions  a r e  made by f inding which s e t  

of p r ed i c to r  va r i ab l e s  accounts f o r  the most s u b s t a n t i a l  d i f -  

ferences  i n  the  populat ion.  The process determines the  r e l a t i o n s  

i n  decreasing order of s t reng th  u n t i l  a  predetermined s ign i f i cance  

l eve l  i s  reached. A t  t h i s  po in t ,  the  populat ion is  c lu s t e r ed  i n t o  

groups which represent  the  combined e f f e c t s  of var ious  character-  

i s t i c s ,  For example, an ana lys i s  of s a l a r i e s  of major league 

p i t c h e r s  might need t o  disentangle  s eve ra l  e f f e c t s :  (1)  r i g h t -  

vs.  lef t-handed,  ( 2 )  s t a r t i n g  vs .  r e l i e f ,  ( 3 )  won-lost record ,  

( 4 )  earned r u n  average (ERA), ( 5 )  he igh t ,  and ( f )  weight. An A I D  

ana lys i s  might show tha t  of the  f a c t o r s  s t a r t i n g  vs .  r e l i e f  had 

the  g r e a t e s t  s i n g l e  e f f e c t  on s a l a r y .  Then among s t a r t i n g  p i t c h e r s  

won-lost record might have the  next g r e a t e s t  e f f e c t ,  and among 

r e l i e f  p i t c h e r s ,  earned r u n  average might mostly inf luence s a l a r y .  

After  s eve ra l  more s t e p s  when a l l  s u b s t a n t i a l  d i f fe rences  had 

been exhausted, the  program would i nd i ca t e  t h a t  left-handed s t a r t i n g  

p i t c h e r s ,  w i t h  a  good won-lost record,  commanded the  highest  pay and 

t h a t  f a t ,  high ERA, r e l i e f  p t i che r s  received the  l e a s t  money. While 

o ther  s t a t i s t i c a l l y  s i g n i f i c a n t  a s soc i a t i ons  could exist i n  t he  d a t a ,  



t h e  program s u c c e s s f ~ ~ l l y  i d e n t i f i e s  t h e  most s u b s t a n t i a l . *  

A11 A I D  a n a l y s i s  was performed on t h e  d r i v c t r  interview d a t a .  

Inspec t ion  r e s u l t  was used a s  the  dependent va i* iab le ;  a l l  o t h e r  

i t ems ,  except  ques t i on  two on items r epa i r ed  and the  completion 

d i f f i c u l t y  code, were used a s  p o t e n t i a l  p r e d i c t o r  v a r i a b l e s .  The 

r e s u l t s  a r e  presented i n  Figure V . 2 .  The f i g u r e  is  i n  the  form of 

a  " t r e e "  showing t h e  d i v i s i o n s  of t he  da t a  made by the  A I D  program. 

The boxes i n d i c a t e :  (1 )  t h e  category forming each subgroup, (2)  

t he  pass ing percent  and number of veh i c l e s  i n  t h a t  ca tegory,  ( 3 )  

t h e  d i f f e r e n c e  i n  pass ing percent  between t h e  two subgroups formed ** 
from the  group,  and the  T s t a t i s t i c  f o r  the  d i f f e r e n c e .  In  the  

diagram, t h e  most s u b s t a n t i a l  d i f f e r e n c e  was between pre-1969 

v e h i c l e s  and 1969-1973 v e h i c l e s .  The program next subdivided the  

popula t ion i n t o  four  groups again  based on veh i c l e  model year .  

Pre-1967 veh ic l e s  had t h e  lowest pass ing r a t e  and 1972 v e h i c l e s  had *** 
t he  h ighes t  pass ing r a t e .  A l l  groups except 1967-1968 c a r s  

* 
For t h e  t e c h n i c a l l y  i n c l i n e d ,  A I D  e s s e n t i a l l y  r u n s  a  two 

by n a n a l y s i s  of var iance "backwards." The term s u b s t a n t i a l  
i s  used i n s t ead  of s i g n i f i c a n t  a t  a  number of p o i n t s .  While 
a l l  d i f f e r e n c e s  repor ted  by t h e  program a r e  highly s i g n i f i c a n t ,  
not a l l  highly s i g n i f i c a n t  d i f f e r e n c e s  i n  t he  da t a  a r e  shown 
by t h e  most commonly a v a i l a b l e  vers ion  of t he  program. For 
computational  e f f i c i e n c y ,  t he  program supp l i e s  o r  permits  t h e  
u se r  t o  supply a  predetermined F - r a t i o  below which a  s p l i t  
w i l l  not occur .  The r a t i o  m u s t  be conserva t ive ly  def ined t o  
allow f o r  groups w i t h  smal l  numbers of ca se s .  T h i s  however 
o f t e n  r e s u l t s  i n  procedure not exhaust ing a l l  s i g n i f i c a n t  pos- 
s i b i l i t i e s  i n  some l a r g e  groups. On r a r e  occas ions ,  i f  t he  
popula t ion is  heavi ly  skewed, t he  most s i g n i f i c a n t  s p l i t  
could be missed. The program was developed by the  Univers i ty  
of Michigan I n s t i t u t e  f o r  Soc ia l  Research and is used with t h e i r  
permission.  

** 
The T s t a t i s t i c  i s  a  normalized form of t he  d i f f e r e n c e  

which a l lows both f o r  the  r e l a t i v e  s i z e  of the  d i f f e r e n c e  
w i t h  r espec t  t o  t he  base percentage i n  t he  paren t  group and 
f o r  the  number of cases  involved i n  t he  computation. 

The smal l  number of 1973 model year  v e h i c l e s  prevented 1973 
c a r s  from being combined w i t h  1972 c a r s  even though t h e  
1973 pass ing r a t e  was t h e  h ighes t  f o r  a l l  yea r s .  T h i s  r e s u l t e d  
from a  minor program q u i r k .  



t h e n  d i v i d e d  on d r i v e r  age w i t h  o l d e r  d r i v e r s  having more s u c c e s s  

on i n s p e c t i o n .  F i n a l l y  c e r t a i n  c a t e g o r i e s  s p l i t  e i t h e r  on fami ly  
* 

income o r  a t t i t u d e  about be ing  s topped .  F u r t h e r  examina t ion  of 

t h e  d e t a i l e d  ou tpu t  (no t  p r e s e n t e d  h e r e )  i n d i c a t e d  t h a t  income was 

f r e q u e n t l y  t h e  c l o s e s t  con tender  t o  model y e a r  o r  d r i v e r  age a s  

tk  b a s i s  f o r . s p l i t t i n g  g roups .  In a l l ,  t h e  a n a l y s i s  shows t h a t  

35 t o  74-year-old d r i v e r s  of 1972 v e h i c l e s  pa s sed  i n s p e c t i o n  most 

f r e q u e n t l y  and 15 t o  34-year-old d r i v e r s  of pre-1967 v e h i c l e s  had 

t h e  lowest  p a s s i n g  r a t e .  

* 
Whether a t t i t u d e  de t e rmines  i n s p e c t i o n  outcome o r  v i ce -  

v e r s a  i s  open t o  q u e s t i o n .  Someone who i s  aware t h a t  h i s  
v e h i c l e  is not up t o  p a r  is  l e s s  l i k e l y  t o  en joy  encoun te r ing  
t h e  checklane .  A t  t h e  same t ime ,  someone w i t h  s t r o n g  nega- 
t i v e  views on highway s a f e t y  programs could  w e l l  be l e s s  
concerned about  ma in t a in ing  h i s  v e h i c l e .  



D .  Knowledge 

I f  peop le  a r e  t o  respond t o  a  program, they  must f i r s t  

of  i t .  Four i n t e r v i e w  q u e s t i o n s  measured knowledge about  t h e  

c h e c k l a n e .  Most d r i v e r s  (70% t o  80%) knew someth ing  about  t h e  

l a n e  p r i o r  t o  be ing  s t o p p e d .  Fewer (about  50%) cou ld  supp ly  

a c c u r a t e  i n f o r m a t i o n  on program d e t a i l s .  Level  of i n f o r m a t i o n  

d i d  no t  markedly a f f e c t  i n s p e c t i o n  p a s s i n g  r a t e s  o r ,  d i d  i n -  

s p e c t i o n  a c t i v i t y  l e v e l s  i n f l u e n c e  t h e  amount of c o r r e c t  knowledge. 

P e r s o n a l  c h a r a c t e r i s t i c s ,  l i k e  age  and income, and i n f o r m a t i o n  

s o u r c e s  d i d  i n f l u e n c e  t h e  number of  c o r r e c t  r e s p o n s e s .  In  b r i e f ,  

e x a c t  i n f o r m a t i o n  about  t h e  l a n e  was no t  w ide ly  communicated, and 

t h o s e  who had b e t t e r  i n f o r m a t i o n  f r e q u e n t l y  came from g r o u p s  which 
* 

were l i k e l y  t o  p a s s  i n s p e c t i o n  i n  any e v e n t .  

Gene ra l  awareness  of t h e  l a n e  can  be i n f e r r e d  from q u e s t i o n s  

c o v e r i n g  how and when a  pe r son  l e a r n e d  of t h e  c h e c k l a n e  ((46 and 07  

i n  F i g u r e  V . 1 ) .  A t  a  minimum, t h o s e  g i v i n g  s p e c i f i c  r e s p o n s e s ,  

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

known p r e v i o u s l y ,  T h i s  y i e l d s  5 2 . 7 %  w i t h  p r i o r  knowledge, Assuming 

t h a t  a l l  t h o s e  who r e p l i e d  " p o l i c e T 1  knew be fo rehand ,  t h e  f r a c t i o n  

w i t h  p r i o r  knowledge t h a n  rises t o  69 .34 .  A l t e r n a t e l y ,  i t  c o u l d  

be assumed t h a t  o n l y  t h o s e  who "hadn ' t  h e a r d , "  o r  who f a i l e d  t o  

r e spond  were uninformed.  T h i s  y i e l d s  81 .54  w i t h  some awareness .  

A less ambiguous measure  of foreknowledge  is p rov ided  by q u e s t i o n  

s e v e n  on when t h e  p e r s o n  l e a r n e d  of t h e  program. Here 73.9% c l a imed  

t o  have hea rd  of  t h e  program b e f o r e  t h e  day of t h e  i n t e r v i e w .  ..................... 
* 

I t  cou ld  be a rgued  on t h e  b a s i s  of  t h e  d a t a  t h b t  perso i i s  
who were we l l - i n fo rmed  abou t  t h e  l a n e  took  e f f e c t i v e  a c t i o n  
t o  m a i n t a i n  t h e i r  v e h i c l e s .  The more p l a u s i b l e  e x p l a n a t i o n ,  
though, i s  t h e  one g i v e n .  O l d e r ,  w e a l t h i e r  (and t h e r e f o r e  
more l i k e l y  w e l l - e d u c a t e d )  p e r s o n s ,  who r e c e i v e  t h e i r  i n f o r -  
mat ion  from news media ,  a r e  l i k e l y  t o  be b e t t e r  informed 
about  a  wide r ange  of  s u b j e c t s ,  i n c l u d i n g  t h e  i n s p e c t i o n  
program, and a l s o  t o  be i n  t h e  p o s i t i o n  of having  a  b e t t e r  
v e h i c l e .  



While some may have c la imed t o  have hea rd  when, i n  f a c t ,  t h e  

program was u n f a m i l i a r  t o  them, t h e  number d o i n g  s o  may have been 

q u i t e  s m a l l ,  Q u a l i t a t i v e l y ,  f i e l d  p e r s o n n e l  r e p o r t e d  few p e r s o n s  

e x p r e s s i n g  genu ine  s u r p r i s e  a t  e n c o u n t e r i n g  a  c h e c k l a n e .  C o n s e a u e n t l y ,  

i t  seems r e a s o n a b l e  t h a t  somewhere i n  t h e  r ange  of 70'' t o  SO(7 of 

t h e  sample  were f a m i l i a r  w i t h  t h e  program, -. 
Ilepth of know l edge  p r o v i d e s   nothe her', p o s s i b l y  b e t t e r  i n d i c a t o r  

of i n l ' l uence  on t i le p u b l i c .  A b i l i t y  t o  supp ly  c o r r e c t  d e t a i l s  can  

i n d i c a t e  a  d e s i r e  t o  comply. F a c t u a l  r e p l i e s  a r e  l e s s  s u b j e c t  t o  

t h e  respondent  ' s  g i v i n g  " p l e a s i n g "  answers .  Somewhat b a l a n c i n g  

t h i s ,  m u l t i p l e - c h o i c e  f o r m a t s  normal ly  a l l o w  m e n t a l l y  a g i l e  respon-  

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

knowledge may not be needed t o  encourage  d e s i r e d  b e h a v i o r .  Many 

shun bank robbery  ( o r  ovcr t i .me  park ing ,  f o r  t h a t  m a t t e r )  w i t h o u t  

knowing d e t a i l s  of t h e  c r i m i n a l  code ;  a  hazy n o t i o n  about  l i k e l y  

u n p l e a s a n t  consequences  is a s u f f i c i e n t  d e t e r r e n t ,  Consequen t ly ,  

p e r s o n s  w i t h  d e t a i l e d  knowledge p robab ly  r e p r e s e n t  t h e  lower l i m i t  

on numbers a f f e c t e d ,  and t h e  p o p u l a t i o n  f r a c t i o n  having hea rd  of 

a  program marks t h e  upper  l i m i t .  

The i n t e r v i e w  c o n t a i n e d  two q u e s t i o n s  t o  tes t  i n f o r m a t i o n  on 

how and when c a r s  were t o  be i n s p e c t e d  i n  Michigan.  Q u e s t i o n  f o u r ,  

"To have your  c a r  i n s p e c t e d  i l l  Michigan you m u s t  ?" cove red  how; 

a n d  q u e s t i o n  f i v e ,  "How o f t e n  must you have your  c a r  i n s p e c t e d  i n  

Michigan?" covered  when. C o r r e c t  answers  t o  bo th  i n v o l v e d  some 

v a r i a t i o n  on p o l i c e  a c t i v i t y  on t h e  c h e c k l a n e .  

I n  e v a l u a t i n g  r e s p o n s e s  t o  t h e s e  two q u e s t i o n s ,  two p o s s i b i l i t i e s  

f o r  e r r o r  must be c o n s i d e r e d .  The f i r s t  p o s s i b i l i t y  is  t h a t  t h e  

p a t t e r n s o f  r e s p o n s e  were  produced by p u r e l y  w i l d ,  random g u e s s e s .  

T h i s  c an  be r u l e d  o u t ;  t h e  f r e q u e n c y  of c o r r e c t  r e s p o n s e  was t o o  
* 

g r e a t  t o  be e x p l a i n e d  by chance .  The second  p o s s i b i l i t y  of f o r -  

t u n a t e  o r  p e r c e p t i v e  g u e s s e s  by a l e r t  d r i v e r s  cannot  be e n t i r e l y  

* 
Based o n  f o u r  p o s s i b l e  answers  f o r  one q u e s t i o n  and f i v e  

p o s s i b l e  f o r  t h e  o t h e r ,  p u r e l y  random g u e s s e s  would y i e l d  
4 0 % . w i t h  a t  l e a s t  one c o r r e c t  answer .  The a c t u a l  f r equency  
(48 .9%) was s i g n i f i c a n t l y  g r e a t e r  t h a n  t h i s :  x2 = 179.83 ,  

d . f . = l ,  p  < . 0 0 1 .  



precluded.  Since the  person was stopped i n  the  checklnue when 

in terviewed,  the s i t u a t i o n  provided a r a t h e r  s t rong  h i n t  a t  the  

co r r ec t  answer. T h i s  is  p a r t i c u l a r l y  t r u e  of the  ques t ion  on how 

inspec t ion  is conducted, Consequently, some d r i v e r s  may have 

answered these  ques t i ons  c o r r e c t l y  without p r i o r  knowledge of the  

checklane. Two a spec t s  of t he  in te rv iew,  however, would have 

minimized t h e  number of f o r t u n a t e  guesses .  When the  person was 

stopped,  he was t o l d  i t  was f o r  a  s p e c i a l  survey.  T h u s ,  he may 

not have a s soc i a t ed  t he  proceedings w i t h  t h e  normal inspec t ion  

program. In a d d i t i o n ,  a l t e r n a t i v e  answers were p a r t i a l l y  co r r ec t  

i n  terms of messages conveyed about t he  program from time t o  time. 

On the-"how" ques t i on ,  the  ongoing pub l i c  information e f f o r t  

about t he  checklane s t r e s s e s  t h e  con t inua l  maintenance of one 's  v e h i c l e  

i n  order  t o  be ready f o r  t h e  l ane .  Consequently, " s e l f "  could 

be a  l o g i c a l  reply  t o  t h e  ques t ion  of how t h e  v e h i c l e  is t o  be checked. 

On t h e  f7when11 ques t ion ,  t h e  p r a c t i c e  of i s s u i n g  pass ing s t i c k e r s  

v a l i d  f o r  t he  balance of t he  calendar  year  c l e a r l y  impl ies  an * 
annual pa ture  of the  program. So, i f  people were i nc l i ned  t o  

guess ,  t he  ques t i onna i r e  o f f e r ed  some p l a u s i b l e  a l t e r n a t i v e s .  

The re fo re , co r r ec t  answers t o  t he  two ques t i ons  a r e  i n t e r p r e t e d  

a s  being t he  min imum l e v e l  of pub l ic  knowledge. 

Correct  answers t o  the  two ques t i ons  were r a t h e r  in f requent ,  

a s  can be seen from Table V.3a. Only 18.5% c o r r e c t l y  answered 

both ques t i ons .  An a d d i t i o n a l  21.3% c o r r e c t l y  answered onfVhowlT 

without knowinglTwhenT; and another  9.1% knewwwhenl but not fhowv In 

a l 1 , s l i g h t l y  l e s s  than one-half (48.9%) were ab le  t o  supply a t  

* 
The pedan t i ca l l y  i nc l i ned  might even argue t h a t  t h e  "never" 

response t o  thelTwherllquestion was l o g i c a l l y  cor rec t ,  s i n c e  t h e  
wording of the  ques t ion  might imply a  pe r iod i c  phenomena. 
Logical  n i c e t i e s  a s i d e ,  t h e r e  was a  high c o r r e l a t i o n  between 
those  who answered " s e l f "  onlThow',' and "never" onT'whenf! T h i s  
5% of t he  popula t ion probably r ep re sen t s  the  minimum f i g u r e  
f o r  t he  t r u l y  uninformed,since t h e i r  r e p l i e s  i n d i c a t e  t h a t  
they had no idea  t h a t  Michigan even had such a program. 



T a b l e  V .  3a 

Compar i son  o f  How I n s p e c t e d  w i t h  When I n s p e c t e d  

P o l i c e  When 
How - R e q u e s t  Annua l  O t h e r  T o t a l  % 

P o l i c e  1 0 1 0  433 728 2171  3 9 . 8  

S e l f  60 2  8 1 8 8  276 

O t h e r  433 676 1 8 9 3  3002 5 5 . 1  
5") 6 0 . 2  

- - 
T o t a l  1 5 0 3  2809 2809 5449 

% o f  A l l  I n t e r v i e w s  % o f  T h o s e  Answer ing  Bo th  (N=3048) 

When When 
P o l i c e  P o l i c e  

How - R e q u e s t  Wrong How - g- Re u e s t  O t h e r  

P o l i c e  1 8 . 5  2 1 . 3  P o l i c e  3 3 . 1  23 .0  

Wrong 9 . 1  5 1 . 1  Wrong 1 0 . 0  3 3 . 8  



l e a s t  one cor rec t  d e t a i l .  These numbers do i nd i ca t e  room f o r  

improvement i n  pub l ic  information,  b u t  a s  i s  reviewed i n  Section 

G ,  they do not compare unfavorably w i t h  o ther  s t u d i e s .  

Several  i n t e r e s t i n g  p a t t e r n s  emerge both f o r  the  source of 

information and fo r  the types  of persons w i t h  more co r r ec t  in for -  

mation. Formal sources l i k e  t he  news media and p r io r  awareness lead 

t o  more c o r r e c t  responses,  whereas county where interviewed d id  no t .  

Table V.3b gives  the  co r r ec t  response by frequency information 

source .  Persons who learned from formal sources ,  the  po l ice  and 

news media, had the  highest  f requencies  of co r r ec t  response; 

those  who r e l i e d  on f r i e n d s  o r  s e rv i ce  s t a t i o n s ,  informal means, 

had somewhat poorer information;  and d r i v e r s  who d id  not know of t he  

program o r  d i d  not s t a t e  a  source were p red ic tab ly  t he  l e a s t  well- 

informed. Those not r e c a l l i n g  the  source were about average, perhaps 

suggesting t h a t  t h e i r  sources were d i s t r i b u t e d  s imi l a r ly  t o  named 

sources .  

Drivers whose knowledge predated the  sample inspect ion had 

s u b s t a n t i a l l y  higher f requencies  of cor rec t  response,  Table V.3c. 

The frequency of cor rec t  response f o r  d r i v e r s  who s a i d  t h a t  they 

learned today was very c lose  t o  purely random guesses both on the 
* 

"how" (29% vs.  25%) and on the"whenlf(21% v s .  20%) ques t ions .  

No systemat ic  pa t t e rn  was found i n  co r r ec t  answers among 

c o u t i e s .  Ingham County and Kent County, which received the  most and 

the  l e a s t  a t t e n t i o n  r e spec t ive ly ,  were q u i t e  c l o s e ,  while Genesee 

County w i t h  in termediate  inspect ion i n t e n s i t y  had marginally 

fewer co r r ec t  responses.  T h i s  lack of a s soc i a t i on  w i t h  the  l ane  

i n t e n s i t y ,  and the  higher c o r r e c t  response r a t e  f o r  formal sources 

i nd i ca t e  t h a t  t he  normal publ ic  information channels ,  r a t h e r  than 

informal sources  and personal  observat ion,  were more e f f e c t i v e  i n  

disseminating 

* 
Since t he re  were four  pos s ib l e  answers tovhodfand f i v e  t o  

"wheqftpurely random guesses would y i e l d  a  "correct1 '  answer t o  
t he se  ques t ions  25% and 20% of the  time r e spec t ive ly .  



Table  V.  3b 

Knowledge v s  - Source of In fo rma t ion  

Source 

F r i e n d s  

News Media 

S e r v i c e  S t a t i o n  

P o l i c e  

Don' t R e c a l l  

D i d n ' t  Know 

No Response 

% C o r r e c t  Response on 

How - When 

F r i e n d s  and 

S e r v i c e  S t a t i o n  37.1 

News and P o l i c e  4 6  .O 33.4 

Comparison: X 2 25 .01  34.52 

df = 1 p , .001 p < ,001  

Tab le  V .  3c 

Knowledge v s  - When Learned of Program 

% C o r r e c t  Response on 

Time Learned How - When 

Today 2 8 . 9  2 1 . 4  

P a s t  4 4 . 2  30.7 

No Response 1 4 . 4  7 . 4  



* 
f a c t s  about the  checklane system. 

Personal  c h a r a c t e r i s t i c s  a l s o  influenced knowledge, b u t  t o  a  

l e s s  marked ex ten t  than they a f f ec t ed  veh ic le  condi t ion.  Persons 

w i t h  higher incomes had somewhat b e t t e r  knowledge, and o lde r  

i nd iv idua l s  had d i s t i n c t l y  b e t t e r  information.  These two po in t s  

a r e  shown i n  Tables V.3e and V.3f. L i t t l e  d i f fe rence  among income 

groups was observed on theflhow"question, b u t  the poss ibly  more 

c h a l l e n g i n g f f w h e n f l q u e s t i o n  ind ica ted  a  c l e a r  d i f f e r ence  among income 

groups. 

In summary, while many claimed t o  have heard of the  l ane ,  

d e t a i l e d  knowledge of the  program's f e a t u r e s  was by f a r  not uni- 

v e r s a l .  T h i s  lack of accura te  d e t a i l  is cons i s t en t  w i t h  

o the r  programs. Using d e t a i l e d  knowledge a s  a  c r i t e r i a ,  exposure 

t o  the  lane d id  nat a f f e c t  information,  and, conversely, b e t t e r  

knowledge d id  not s t rongly  inf luence inspect ion outcomes. Rather, 

t he  two processes operated somewhat i n  p a r a l l e l .  More conventional 

publ ic  information sources reached an o lder  and poss ibly  wea l th ie r  

audience who tended t o  be the  same ind iv idua ls  who maintained t h e i r  

c a r s  i n  good condi t ion.  Unfortunately,  t he  younger, and possibly 

poorer group which operated more de fec t i ve  veh ic les  was not informed, 

and, therefore ,  would be l e s s  l i k e l y  t o  a l t e r  t h e i r  maintenance ** 
p r a c t i c e .  T h i s  again suggests  t h a t  exposure t o  the  lane -- per se  

* 
The po l ice  being given by 15% of the  motor i s t s  a s  t h e i r  

source,and t h i s  source having a  r e l a t i v e l y  high co r r ec t  response 
r a t e  may o r  may not con t rad ic t  t h i s  l a s t  s ta tement ,  If the  
d r i v e r s  gained t h e i r  information from the  po l i ce  by being 
stopped, then the  checklane does serve  a s  an e f f e c t i v e  communi- 
ca t i ons  device about i t s e l f .  On the  o ther  hand, i f  people 
remembered the  o r ig ina t i ng  agency r a t h e r  than the  communication 
media, then the  statement holds.  That i s  t o  say ,  i f  someone 
read i n  the  newspaper about a  po l i ce  program, he might 
l a t e r  r e c a l l  the  message coming from the  po l ice  even though 
he received i t  through news media. 

** 
Again, subject  t o  the  q u a l i f i c a t i o n  s t a t e d  e a r l i e r  t h a t  

d e t a i l e d  knowledge may not be necessary t o  a f f e c t  behavior. 



Table V.3d 

Knowledge vs County - 

Countv 

Genesee 

Ingham 

Kent 

% Correct Response on 

How - When 

Comparison of T = 1.816 T = 0.736 

Ingham vs Kent p .- 0.10 p 7 0.10 

df = 3721 df = 3721 

Table V. 3e 

Knowledge vs - Reported Family Income 

Income Level 

Under $5,000 

$5,000-7,499 

$7,500-$.2,500 

$12,500-$19,999 

$20,000 up 

No response 

x2 under $12,500 vs - over 
df = 1 

% Correct Response on 

How - When 

44.0 22.9 

40.0 ;. 42.4 24.9 126.8 
! I 

42.9 ! 28.8) 

44*3 42.7 34.6'1 34 .5  
39.7 34.2,j 

27.8 16.3 

0.032 29.88 

p, 0. lo pL0.001 



Table V. 3f 

Comparison of Driver Age with Knowledge 

% Correct on 

Age Number 

15-24 1327 

25-34 1202 

35-44 1002 

45-54 892 

55-64 573 

65 and up 399 

Overall 5395 

How - When 

Younger vs - Older Drivers: 

A g e  

15-35 

35-64 

Difference 

T value 

Significance 

% Correct on 

How - When 



d i d  not heighten awareness, s i n c e  t he  l ane  t y p i c a l l y  concentra ted 

a c t i v i t i e s  i n  lower income a r e a s .  Correct response t o  both 

ques t i ons  sys t ema t i ca l l y  increased w i t h  age except  f o r  t h e  o l d e s t  

group. T h i s  i s  i n  reasonable accord w i t h  o the r  s t u d i e s  of t he  

l e v e l  of genera l  information among the  pub l i c .  

F i n a l l y ,  c o r r e c t  knowledge was only weakly a s soc i a t ed  w i t h  

r e p a i r  frequency and w i t h  inspec t ion  success ,  Tables V.3g and 

V.3h. Persons who claimed t o  have r epa i r ed  t h e i r  c a r s  w i t h i n  

t h r e e  months were s i g n i f i c a n t l y  more c o r r e c t  on the"how"question 

than those r e p a i r i n g  i n  the  fou r  t o  12 month per iod .  T h i s  d id  

not hold t r u e  f o r  theWhenlyquest ion .  ~ n t e r e s t i n ~ l y ' ,  persons who 

r e p l i e d  "never" had r a t h e r  low c o r r e c t  response r a t e s ,  which 

poss ib ly  sugges t s  t h a t  new c a r  buyers were r e l a t i v e l y  unconcerned 

w i t h  t he  program. On the  outcome of i n spec t ion ,  persons co r r ec t  

o l l t h e l h o w ~ q u e s t i o n  performed i n s i g n i f i c a n t l y  b e t t e r  than d id  those  
- ~. 

answering wrong. D i f f e r ences  i n  pass ing between those  c o r r e c t  and 

inco r r ec t  on t he  uwhenlf query were s i g n i f i c a n t ,  but r e l a t i v e l y  

smal l  compared w i t h  o the r  f a c t o r s  a s soc i a t ed  w i t h  inspec t ion  

succes s .  These smal l  and incons i s t en t  r e s u l t s  on t h e  two measures 

i n d i c a t e  t h a t  t h e r e  was only a  weak, i f  any, r e l a t i o n s h i p  between 

d e t a i l e d  knowledge of t he  program and owner maintenance. 



Tab le  V .  3g 

Comparison of Knowledge w i t h  Time of L a s t  Repai r  

3, C o r r e c t  on 

When Repaired 

P a s t  month 

2-3 months 

4-6 months 

7-.2 months 

Never 

No r e sponse  
o r  d o n ' t  know 

O v e r a l l  

Number How I n s p e c t  When I n s p e c t  

Recent  v s  - P r i o r  Repair  E x t e n t  o f  Knowledge 

% of Those C o r r e c t  Repa i r ing  i n  

How I n s p e c t  

When I n s p e c t  

1-3 months 4 - 1 2  months D i f f e r e n c e  

42.4 3 6 . 9  5.6* 

29.5 26.6 2.9 

* D i f f e r e n c e  s i g n i f i c a n t  a t  .99 con f idence  l e v e l  



Table V.3h 

Vehicle Condition v s .  Knowledge of 
Checklane 

Number 70 Pass 

Correct on How 
Inspected 

Wrong on How 
Inspected 

Difference: 2 .5% 

T Value: 1 . 8 0  p 2 . 0 5  

Correct on When 
Inspected 

Wrong on When 
Inspected 

Difference: 6.5% 

T Value: 4.31 p 1 ,001 



Atti tude 

One purpose of the quest ionnaire  was t o  measure publ ic  a t t i t u d e .  

Question t en ,  "By being stopped today, do you feel?" was d i rec ted  

toward a t t i t u d e .  Overall,  a t t i t u d e s  could be character ized as  

being neu t ra l .  The most frequent response was "not inconvenienced1' 

(39 .5%) .  I f  the responses were ra ted  on a  one, "greatly incon- 

venienced," t o  f i v e ,  "great ly  pleased," sca le ,  the  average response 

was almost exactly neut ra l  ( 2 . 9 9 ) .  

At t i tude ,  however, was re l a t ed  t o  a  number of dr iver  character-  

i s t i c s .  Younger persons, women, and those w i t h  higher incomes, a l l  

expressed g rea te r  than average inconvenience, Direct program 

impact was a l s o  a  f a c t o r .  Persons stopped while on business,  a s  

opposed t o  casual t r i p s  were subs tan t i a l ly  more unhappy. Those 

who were subsequently t o  pass inspection were more pleased than 

those who were t o  f a i l .  T h i s  i nd ica tes  tha t  the l a t e r  group were 

somewhat aware of t h e i r  c a r ' s  defec t ive  condi t ion.  Yet, t he re  

were no systematic d i f ferences  among counties ,  which suggests 

tha t  the a c t i v i t y  leve l  does not adversely influence a t t i t u d e .  

E a r l i e r  comments about respondents giving "pleasing" answers 

a re  h i g h l y  relevant here.  Two instances apparently a r i s e  i n  the 

data .  Field personnel reported men t o  seem more i r r i t a t e d  a t  being 

stopped, b u t  the quest ionnaire  r e p l i e s  show q u i t e  the opposite.  

Kent C o u n t y  posed the g rea tes t  d i f f i c u l t i e s  w i t h  public acceptance. 

The problem was s u f f i c i e n t l y  bothersome t o  require  the HSRI f i e l d  

representa t ive  t o  be a t  every sample inspection i n  the county, 

a  s t e p  not necessary i n  other  a reas .  Yet Kent County respondents 

claimed t o  be the most pleased of the three  counties.  

Direct e f f e c t s  on a t t i t u d e  of the program were measured by 

comparing answers w i t h  t r i p  purpose, with inspection outcome, and 

w i t h  c o u n t y ,  Tables V.4a, V.4b,  and V.4c. O f  a l l  t r i p  purposes, 

"other' ' had the  lowest l eve l  of  acceptance. Persons i n  t h i s  cate-  

gory may have f e l t  intruded upon by being asked where they were going, 





T a b l e  V .4b  

Outcome 

C o m p a r i s o n  o f  I n s p e c t i o n  Ou tcome  w i t h  A t t i t u d e  

A v e r a g e  % V e r y  % % % 8 V e r y  90 N o  
Number R e s p o n s e  D i s p l e a s e d  Displeased N e u t r a l  P l e a s e d  P l e a s e d  R e s p o n s e  

P a s s  2 6 8 3  3 . 0 7  5 . 3  2 0 . 8  4 1 . 4  1 5 . 1  1 1 . 2  6 . 2  

F a i l  n o  summons 2 6 8 5  2 . 9 3  6 . 3  2 6 . 0  3 7 . 9  1 4 . 0  8 . 8  7 . 1  

F a i l  summons 6  3 2 . 6 5  1 7 . 5  1 9 . 4  3 1 . 7 5  11.1 6 . 3  1 4 . 3  

F a i l  A l l  2 7 4 8  2 . 9 2  6 . 5  2 5 . 8  3 7 . 7  1 3 . 9  8 . 8  7 . 2  

O v e r a l l  5 4 3 1  2 . 9 9  5.9 2 3 . 4  3 9 . 5  1 4 . 5  1 0 . 0  6 . 7  

C o m p a r i s o n  of A v e r a g e  R e s p o n s e s :  

P a s s  v s  - F a i l  A l l :  D i f f e r e n c e  = 0 . 1 5 ,  t = 4 . 9 8 ,  p ; . 0 0 1  

F a i l  N o  Summons vs  - F a i l  Summons: D i f f e r e n c e  = 0 . 2 7 ,  t = 1 . 9 4 ,  0 . 0 5 /  p - 0 . 1 0  





and o the r  items and hence they were the  most unhappy. Of s p e c i f i -  

c a l l y  named missions,  " t o  o r  from work" y ie lded  the  most incon- 

venience,  and "pleasure" generated t h e  most happiness. Grouping 

the  "to/from work," "job assignment," and "personal business ,  " 
ca t ego r i e s  a s  business  t r i p s  and c a l l i n g  t he  "shopping" and 

"pleasure"  answers casua l  t r i p s ,  persons on business  missions were 

s u b s t a n t i a l l y  l e s s  happy than those  on casual  journeys.  (2.93 v s .  

3 .14 average response) .  

Drivers passing inspec t ion  had a  more p o s i t i v e  a t t i t u d e  

than those who f a i l e d  (3.07 vs .  2 . 9 2 ) .  Of those f a i l i n g ,  opera tors  

who received summons were markedly l e s s  happy than those  who d id  * 
not (2.65 vs .  2 . 9 3 ) .  Since t he  in terview was completed before 

t he  veh ic le  was inspec ted ,  t he  r e s u l t s  i n d i c a t e  t h a t  people were 

aware of t h e i r  c a r ' s  d e f e c t i v e  condi t ion  and somewhat fea red  t he  * * 
consequences. 

No p a t t e r n  was found among the  count ies  i n  degree of acceptance. 

Genesee County which received an in termediate  amount of a t t e n t i o n  

showed the  lowest acceptance.  Kent County w i t h  l e a s t  a c t i v i t y  

repor ted the  highest  response.  Yet, Kent County was not d i f f e r e n t  

from Ingham County which had the  most inspec t ion .  I n  add i t i on ,  

Kent County, a s  noted above, probably ove r s t a t ed  i n  t he  degree 
*** 

of p leasure .  The absence of a  p a t t e r n  suggests  t h a t  a n . i n c r e a s e  

* 
The number rece iv ing  summons was so  smal l ,  6 3 ,  t h a t  t h e  

d i f f e r ence  is only marginally s i g n i f i c a n t  i n  a  s t a t i s t i c a l  
sense .  

** 
The causa t ion  on summons issuance conceivably could have 

been i n  the  o the r  d i r e c t i o n .  Under some circumstances,  an 
extremely h o s t i l e  d r i v e r  could rece ive  a  summons when a  
co-operat ive one would no t .  T h i s  would be highly un l ike ly  
i n  the  sample s i n c e  enforcement was de-emphasized and a  
c i v i l i a n  observer was f requent ly  p re sen t .  

*** 
The percep t ive  reader  w i l l  note t h a t  the  average f o r  each 

of the  t h r e e  count ies  is  below the  o v e r a l l  average which is 
a  mathematical imposs ib i l i t y .  An unfor tunate  da t a  processing 
"bug" prevented c o r r e c t l y  i den t i fy ing  t he  county f o r  a l l  
in te rv iews .  



i n  inspect ion a c t i v i t y  will not adversely a f f e c t  pub l ic  a t t i t u d e .  

Rather, the  d i r e c t  e f f e c t  comes how people perceive the lane a t  

the  moment. Those who have sometlling t o  l o se ,  i u  terms of delay 

on an important t r i p  and/or of f a i l i n g  inspec t ion ,  a r e  q u i t e  

predic tably  l e s s  p o s i t i v e .  

Personal f a c t o r s  a l s o  a f f ec t ed  a t t i t u d e .  Men claimed t o  be 

more happy about being stopped than women (3.08 vs .  2 ,88) ,  Table 

V.4d. T h i s  d i f fe rence  may be more apparent than r e a l .  Almost 

twice a s  many men reported being "greatly pleased" (12.270 v s .  

6.05;;). "Greatly pleased" may o f t en  have been a  s a r c a s t i c  rep ly .  

Team personnel reported men t o  be general ly  more annoyed a t  being * 
stopped. 

The a t t i t u d e  about being stopped declined more or  l e s s  

sys temat ical ly  w i t h  reported family income. Those w i t h  incomes 

under $7,500 were s i g n i f i c a n t l y  more happy about encountering 

the  lanes than those w i t h  over $7,500 income (32.4% vs .  23.9%),  

The lowest degree of acceptance came (2.81 average response) 

from those t h a t  d id  not s t a t e  t h e i r  income,which again represen ts  

persons who f e l t  t h a t  the  l ane  and the  interview were an in t rus ion .  

The ove ra l l  pa t t e rn  s t i l l  is  somewhat su rp r i s ing .  Conventional 

wisdom i n  academic c i r c l e s  and the  news media f requent ly  suggest 

t ha t  lower income ind iv idua ls  a r e  more a l i ena t ed  toward au thor i ty  

than upper income, establishment types.  These r e s u l t s  a r e  con- 

t r a r y  t o  t h a t  percept ion.  Qua l i t a t i ve ly ,  however, the f i e l d  per-  

sonnel agreed w i t h  the general  r e s u l t .  They frequently commented 

* 
While not w i s h i n g  t o  specula te  on the  psycho-dynamics of 

po l i ce / c i t i z en  i n t e r a c t i o n ,  men,through more frequent  con- 
t a c t s  w i t h  police,may have learned the  adv i sab i l i t y  of a  
c e r t a i n  degree of r e s t r a i n t  i n  expressing negative a t t i t u d e s .  
The same might be speculated about the  responses of lower 
income ind iv idua ls .  In mentioning t h i s  po in t ,  i t  should be 
s t r e s sed  t h a t  team members maintained very high s tandards  
of deportment t r e a t i n g  even the most abras ive  c i t i z e n s  w i t h  
courtesy.  Any f ee l i ngs  of in t imidat ion were probably inherent  
i n  the  s i t u a t i o n .  



T a b l e  V.4d 

Comparison o f  A t t i t u d e  f o r  Men and Women 

Men Women 

Very D i s p l e a s e d  

Di sp leased  

N e u t r a l  

P l e a s e d  

Very p l e a s e d  

No r e s p o n s e  

Avg . Response 

Number 

D i f f e r e n c e  i n  Avg. Response = 0.19 t = 6 . 4 7 7 2  p ( . 0 0 1  



t h a t  d o c t o r s ,  lawyers ,  and school  t e a c h e r s  o f t e n  a c t e d  a s  i f  
* 

persons  of t h e i r  s t and ing  were "too busy t o  be bothered ."  

A t t i t u d e  improved w i t h  age.  The youngest age group (15-24) 

d i sp layed  the  l e a s t  p o s i t i v e  a t t i t u d e  (2.86)  and t h e  o l d e s t  age 

group (65 and o l d e r )  showed t h e  most p o s i t i v e  a t t i t u d e  ( 3 . 5 3 ) .  

Overa l l  15 t o  44-year-olds were more negat ive  than those  45 

and o l d e r  (2.89 vs .  3 . 2 1 ) .  The p l e a s u r e  expressed  by t h e  over  

65 group was q u i t e  l i k e l y  genuine.  F i e l d  personnel  commented t h a t  

r e t i r e d  persons were d e l i g h t e d  t o  have t h e  d i f f e r e n t  expe r i ence  

of being inc luded i n  a  sample. The remainder of t h e  p a t t e r n  evokes 

t r i t e  express ions  about the  r e b e l l i o u s n e s s  of youth,  e t c . ,  but 

i t  does show s u r p r i s i n g  agreement w i t h  t h e  convent ional  wisdom 

on such m a t t e r s .  

To c l o s e ,  what one was doing when s topped and who one was 

i n  a  demographic sense  a f f e c t e d  o n e ' s  a t t i t u d e  toward t h e  l a n e .  

Beyond t h i s  almost t r u i s m ,  l i t t l e  can be s a i d  s i n c e  when most 

r e s u l t s  f a i l  t o  meet - a  p r i o r i  reasonable  e x p e c t a t i o n s ,  they a r e  

r e a d i l y  e x p l a i n a b l e  i n  terms of purposefu l  respondent d i s t o r t i o n .  

Lacking good comprable s t u d i e s ,  i t  is  d i f f i c u l t  t o  put these  

r e s u l t s  on some abso lu te  s c a l e .  Perhaps the  most important  r e s u l t  

is  what t h e  d a t a  do not s a y .  They do not i n d i c a t e  wide spread  

d i s s a t i s f a c t i o n  w i t h  t h e  l ane  and of p a r t i c u l a r  importance they do 

not show an i n c r e a s e  i n  negat ive  p u b l i c  r e a c t i o n  accompanying an 

i n c r e a s e  i n  i n s p e c t i o n  a c t i v i t y .  Considering t h e  na tu re  of t h e  

ope ra t ion ,  i t  is  a  good achievement t o  be accepted i f  not beloved. 

* 
No documentary evidence can be o f f e r e d  f o r  t h i s  b u t  a  

f r equen t  r e f r a i n  i n  asking t o  be excused was, "I 'm a  . . .  
and I ' v e  got  t o  g e t  t o  t h e  .,.," where t h e  p r o f e s s i o n  and 
a p p r o p r i a t e  l o c a l  were named. 



T a b l e  V .  4 e  

Income 

C o m p a r i s o n  o f  A t t i t u d e  w i t h  R e p o r t e d  F a m i l y  I n c o m e  

% of P e r s o n s  w i t h  A t t i t u d e  
Averaqe V e r y  N o t  
~ e s ~ o n s e  ~ i s ~ l e a s e d  D i s p l e a s e d  N e u t r a l  P l e a s e d  P l e a s e d  S t a t e d  Number 

U n d e r  $ 5 , 0 0 0  3 . 0 9  8 . 8  2 0 . 9  3 3 . 8  1 7 . 5  1 4 . 7  4 . 3  4 6 8  

$ 5 , 0 0 0 - $ 7 , 4 9 9  3 . 1 4  3 . 9  2 3 . 4  3 9 . 6  1 7 . 0  1 3 . 7  2 . 5  6 4 2  

$ 7 , 5 0 0 - $ 1 2 , 4 9 9  3 . 0 2  4 . 2  2 3 . 9  45 .0  1 5 . 4  9 . 5  1 . 9  1 5 7 2  

$ 1 2 , 5 0 0 - $ 1 9 , 9 9 9  3 . 0 0  5 .0  2 3 . 6  4 5 . 0  1 5 . 8  9 . 0  1 . 6  1 1 5 7  

$ 2 0 , 0 0 0  u p  2 .90  5 . 0  2 8 . 9  4 3 . 6  1 3 . 5  7 . 7  1 . 3  6  2  2  

KJ N o t  s t a t e d  2 . 8 1  1 0 . 1  1 9 . 8  2 4 . 3  9 . 1  8 . 7  7 . 3  9 8 8  
0 
rp O v e r a l l  2 . 9 9  5 .9  2 3 . 4  3 9 . 5  1 4 . 5  1 0 . 0  6 . 8  5 4 4 9  

C o m p a r i s o n s :  

Income g i v e n  N = 4369  avg. = 3 . 0 2  d i f .  = 0 . 2 1  

N o t  g i v e n  N = 7 1 2  avg. = 2 . 8 1  t = 4 . 9 9  p . . 0 0 1  

Income 
% P l e a s e d  o r  

Number V e r y  P l e a s e d  

Unde r  $ 7 , 5 0 0  1 0 7 4  3 2 . 4  d i f  . = 8 . 5 %  

N o t e :  Column h f e a d i n g s  c o n d e n s e d  f r o m  q u e s t i o n a i r e  a n s w e r s  



Table V.4f 

Comparison of Attitude with Driver Age 

Avg . 
Age Number Response % Unhappy % Happy 

15-24 1284 2.86 36.8 23.1 

25-34 1152 2.92 33.6 22.6 

35-44 948 2.90 33.3 32.1 

45-54 812 3.04 28.7 27.0 

55-64 528 3.27 21.6 36.7 

65 and up 315 3.53 15.9 48.3 

Overall 5039 2.99 31.2 28.2 

Younger vs - older drivers comparison: 

Age Avg . Response %Happy 

15-44 2.89 25.4 

45 and up 3.21 34.1 

Difference 0.32 8.7 

T value 10.41 6.46 

Significance 0.001 0.001 



F .  Time Trends 

A t t i t u d e ,  knowledge, and r e p a i r  p r a c t i c e  were examined over * 
t he  f i v e  inspec t ion  cyc l e s .  T h i s w a s  done t o  determine i f  the  

presence of the  l ane  had cumulative e f f e c t s  which were not appar- 

en t  f o r  examining inspec t ion  a c t i v i t y  l e v e l s  among count ies .  In 

o the r  words, how long an a r ea  was exposed t o  continuous a c t i v i t y  

might a f f e c t  t he  impact a s  much a s  t h e  amount of a c t i v i t y  a t  a 

p a r t i c u l a r  point  i n  t ime.  A t t i t u d e  and knowledge did  change over 

t ime,  but r e p a i r  p r a c t i c e  d i d  no t ,  

On a t t i t u d e ,  the  percent  unhappy a t  being stopped increased 

s i g n i f i c a n t l y  from the  f i rs t  t h r e e  cyc les  t o  the  l a s t  two cyc les ,  

Table V.5a. T h i s  was t r u e  f o r  a l l  count ies ,  both ind iv idua l ly  

and taken i n  combination. The average a t t i t u d e ,  decl ined s i g n i f i -  

can t ly  i n  Kent and Genesee Counties,  but not i n  Ingham County. 

T h i s  result ,combined w i t h  the  f a c t  t h a t  the  r e l a t i v e  increase  i n  

unhappiness was smal les t  i n  Ingham County, suggests  a  seasonal  

p a t t e r n  i n  publ ic  acceptance of the  l ane .  When the  lane  reappears 

i n  Spring,  pub l i c  acceptance i s  high.  W i t h  increased exposure, 

acceptance dec l ine s  somewhat u n t i l  i t  reaches some minimum de t e r -  

mined,probably, by l o c a l  c h a r a c t e r i s t i c s .  Once acceptance has 

"bottomed-out:' i t  w i l l  remain f a i r l y  cons tan t .  Since Ingham 

County received the  most i n t ense  a c t i v i t y ,  i t  probably approached 

i t s  minimum point  most qu ick ly ,  and,consequently,  i t  had the  

smal les t  changes over t ime.  

Knowledge showed a  s l i g h t  inc rease  over time, but the  p a t t e r n  

was not a s  regu la r  a s  f o r  a t t i t u d e ,  Table V.5b. In Ingham County, 

t he  percent  of co r r ec t  response on theuhoWquestion showed a  b e t t e r  

than average increase  (36.8% t o  41.4% vs .  38.3% t o  41.8%),  from 

* 
I t  should be r e c a l l e d  t h a t  the  p re - t e s t  vers ion of t h e  

ques t ionna i re  was used f o r  the  f i r s t  cycle  i n  Ingham and 
Genesee Counties. F ina l  vers ion r e s u l t s  thereby a r e  only 
a v a i l a b l e  f o r  the  l a s t  four  cyc l e s ,  i n  these  two count ies .  



TABLE V. 5a - 
Changes in Attitude over Time 

ALL COUNTRIES 

Number 
Cycle Responding Avg. Response %Unhappy* %Neutralk %Happy* - ,  

Overall 5081 

*Categories condensed from original. 

INDIVIDUAL COUNTRIES 

Cycle 1-3 Cycle 4-5 

County N Avg. Response %Unhappy N Avg . Response %Unhappy 

Genesee 805 3.14 24.7 781 3. Ol* 30.4* 

Ingham 811 2.99 30.2 798 2.90 36.8* 

Kent 1183 3.01 29.8 703 2.90* 37.8* 

All 2799 3.04 28.5 2282 2.93* 34.9* 

*Differs significantly from cycle 1 to 3 value at 95% confidence level 

or higher. 
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t h e  f i r s t  t h r e e  t o  t h e  l a s t  two c y c l e s .  C o r r e c t  a n s w e r s  on  t h e  

'When" q u e s t i o n  i n c r e a s e d  more i n  Ingham County  ( 2 8 . 8 %  t o  31.7Y)  

t h a n  i n  t h e  o t h e r  two c o u n t i e s  (25.Ooi t o  2 6 . 7 ? ) ,  b u t  t h e s e  c h a n g e s  

a r e  s o  s m a l l  t h a t  t h e y  c o u l d  have  o c c u r r v e d  by c h a n c e , *  C u m u l a t i v e  

e x p o s u r e  t o  t h e  l a n e  b r o u g h t  some improvement i n  knowledge w i t h  

Ingham County  which had t h e  g r e a t e s t  e x p o s u r e  h a v i n g  t h e  l a r g e s t  

c h a n g e  , 

No d i s c e r n i b l e  p a t t e r n  o c c u r r e d  i n  r e p o r t e d  r e p a i r  p r a c t i c e  

o v e r  t ime,  T a b l e  V .  5 c .  The a p p a r e n t  i n c r e a s e  be tween  t h e  f i r s t  

t h r e e  a n d  t h e  l a s t  two c y c l e s  v e r y  p r o b a b l y  r e s u l t e d  f rom c h a n c e .  

S i n c e  most  p e o p l e  have  s o m e t h i n g  done  t o  t h e i r  c a r  f a i r l y  f r e -  

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

i n  p r o b i n g  what  was d o n e .  t h e  d a t a  d o  n o t  i n d i c a t e  w h e t h e r  t h e  l a n e  

d i d  o r  d i d  n o t  h a v e  a n  e f f e c t  on  m a i n t e n a n c e  p r a c t i c e . * *  

I n  summary, t h e  time t r e n d  a n a l y s i s  s u g g e s t e d  a n  i n f l u e n c e  on  

a t t i t u d e  a n d  knowledge  which  was n o t  i n d i c a t e d  by t h e  p r e v i o u s  

a n a l y s i s .  E x p o s u r e  t o  t h e  l a n e  o v e r  time w i l l  p r o d u c e  some d e c r e a s e  

i n  p u b l i c  a c c e p t a n c e ,  a n d  a t  t h e  same time w i l l  i n c r e a s e  p u b l i c  

knowledge o f  t h e  l a n e ,  The e f f e c t s  o n  knowledge were s t r o n g e r  f o r  

t h e  h i g h e s t  i n t e n s i t y  a r e a .  S t i l l ,  d u r a t i o n  o f  e x p o s u r e  seems 

t o  p l a y  a s  i m p o r t a n t  a  r o l e  a s  i n t e n s i t y .  However, t h e  i d e n t i t y  

o f  t h e  r e s p o n d e n t  a n d  t h e  t i m e  a t  which  h e  was c o n t a c t e d ,  i n  

terms o f  d a i l y  r o u t i n e ,  d e t e r m i n e d  a  p e r s o n ' s  r e s p o n s e  much more  

s t r o n g l y  t h a n  d i d  d i r e c t  e x p o s u r e  t o  t h e  l a n e ' s  o p e r a t i o n s  o v e r  time. 

* F'or t h e  Ingham County  d i f f e r e n c e :  T = 1 . 2 9 ,  d , f . = 1 7 0 7 ,  p ,  0 . 2 0 .  

* *  On s t r i c t  s t a t i s t i c a l  g r o u n d s ,  t h e  h y p o t h e s i s  t h a t  t h e r e  was 
no c h a n g e  c a n n o t  be  r e , j e c t e d .  The i n t e n t  was t o  remind t h e  
r e a d e r  o f  t h e  p o s s i b i l i t y  o f  a  Type I1 e r r o r ,  t h a t  is a c c e p t i n g  
a  f a l s e  h y p o t h e s i s  o f  no e f f e c t  when,  i n  f a c t ,  a n  e f f e c t  was 
p r e s e n t ,  Q u a l i t a t i v e l y ,  t h e  two q u e s t i o n s  o n  r e p a i r s  p r o b a b l y  
d i d  n o t  a d d r e s s  t h e  p rob lem wel l ,  I n  r e t r o s p e c t ,  a  more s a t i s -  
f a c t o r y  a p p r o a c h  p r o b a b l y  would h a v e  been  t o  r e q u i r e  t h e  p e r s o n  
t o  s t a t e  when h e  had l a s t  r e p a i r e d  p a r t i c u l a r  i t e m s ,  r a t h e r  t h a n  
t o  s e p a r a t e  t h e  i t e m  r e p a i r e d  f rom t h e  time o f  r e p a i r .  



TABLE V. 5c , . - 

*,. 
Repair Wactices Over Time 

..< -7- 
. .' 

All Counties 

Cycle Number % Past Month % 2-3 Months % 1-3 Months 
. - 

1 449 48.3 28.5 76.8 

Overall 5449 

Individual Counties 

Cycle 1-3 Cycle 4-5 

County N % 1-3 Months 

Genesee 873 77.0 

Ingham 875 78.3 

Kent 1256 78.1 

All 3004 77.8 

N % 1-3 Months 

853 77.7 

833 79.4 

759 79.5 

2445 78.8 





G, Other S tud ies  

A s  i nd i ca t ed  e a r l i e r ,  t he  d r i v e r  in terview da t a  a r e  d i f f i c u l t  

t o  judge on an abso lu te  s c a l e .  Few comparable s t u d i e s  

a r e  a v a i l a b l e .  A b r i e f ,  non-exhaustive review of publ ic  opinion 

sources  was conducted. The review cen te red  on highway s a f e t y  mat- 

t e r s  i n  Michigan and on motor veh i c l e  i n spec t ion .  Compared w i t h  

o the r  s t u d i e s ,  t he  in terview r e s u l t s  on a t t i t u d e ,  knowledge, and 

r e p a i r  p r a c t i c e  do not look unreasonable.  More p rec i s e  ana lyses  

a r e  not v a l i d  due t o  d i f f e r e n c e s  i n  scope,  method, and ques t ions  

posed. 

In many ways, a t t i t u d e  was t he  e a s i e s t  t o  a s s e s s .  Several  

s t u d i e s  have sought peop le ' s  f e e l i n g s  about veh i c l e  inspec t ion  

programs, Most of these  s t u d i e s  have focused on opinions  of t he  

meri t  of p e r i o d i c  i n spec t ion .  Sherman (1 )  interviewed s e v e r a l  

hundred mo to r i s t s  i n  t h r e e  inspec t ion  programs. He found t h a t  

between 84% and 90% of t h e  d r i v e r s  favored pe r iod i c  i n spec t ion .  

Two Michigan s t u d i e s  ( 2 , 3 ) ,  one of which was conducted i n  another 

county a t  t he  same time a s  t he  d r i v e r  i n t e rv i ews , ind i ca t ed  most 

pe r son ' s  favor ing pe r iod i c  i n spec t ion .  In the  f i r s t  s tudy ,  93% 

favored i n spec t ion ,  a rd the  1972 p o l l  y ie lded  a  s i m i l a r  f i g u r e .  

In an in terview of some 200 d r i v e r s  pass ing through the  BiIemphis, 

Tennessee c i t y  i n spec t ion  s t a t i o n ,  Goodwin ( 4 )  discovered 75% 

bel ieved veh i c l e  i n spec t ion  reduced the  number of unsafe veh i c l e s  

and 64% through inspec t ion  prevented a c c i d e n t s .  

Yet, when the s t u d i e s  probed somewhat deeper ,  a  d i f f e r e n t  

p i c t u r e  emerged. Given a  choice among a l t e r n a t i v e  highway s a f e t y  

programs o r  asked about t h e  d i r e c t  impact of the  inspec t ion  pro- 

gram on themselves,  t he  in te rv iew s u b j e c t s  r a t e d  inspec t ion  l e s s  

h igh ly .  In t he  e a r l i e r  Michigan study (2)  the f r a c t i o n  of per-  

sons favor ing  i n spec t ion  dropped t o  44% if a $4.00 f e e  were t o  

be imposed. I n  both of t h e  Michigan surveys ( 2 , 3 )  requ i red  annual 

i n spec t ion  ranked only modestly high among a l t e r n a t i v e  programs 



( 5 t h  of 9 and 5 th  of  11), and i n  t h e  1972 Michigan survey ( 3 ) .  

only  127 r a t e d  v e h i c l e  in spec t ion  a s  t h e i r  f i r s t  cho ice .  ~n a  

n a t i o n a l  survey ,  H a r r i s  (5) d iscovered  t h a t  unsafe  v e h i c l e s  r a t e d  

o n l y  f i f t h  o u t  of seven i n  a  l i s t  of highway s a f e t y  problems, 

Moreover, 24m cons idered  unsafe v e h i c l e s  t o  be a  major cause  of 

a c c i d e n t s .  Goodwin's ( 4 )  Memphis s tudy  i n d i c a t e d  a  hos t  of 

problems, Among them were t h e  f a c t  t h a t  52T f e l t  i n spec t ion  was an 
inconvenience,  44q thought t h e  inspec t ion  f e e  a  d i s g u i s e d  t a x ,  

40% be l i eved  t h e  f e e  too  h igh ,  79Y needed more than  an hour t o  meet 

t h e  inspec t ion  requi rements ,  and 44% suggested reducing  t h e  t ime 

requ i red  and/or i n c r e a s i n g  t h e  number of s t a t i o n s .  These s t u d i e s  

sugges t  t h a t  people f i n d  i n s p e c t i o n  very appeal ing  i n  t h e  a b s t r a c t ,  

but when confronted  w i t h  more conc re te  s i t u a t i o n s ,  opin ions  become 

l e s s  f a v o r a b l e .  

F i n a l l y  a  1968 HSRI s tudy ( 6 )  probed a t t i t u d e s  about t h e  

checklane.  The r e sea rch  included 900 d r i v e r s  stopped i n  oper- 

a t i o n a l  checklanes .  The 1968 and 1972 s t u d i e s  used t h e  i d e n t i c a l  

q u e s t i o n  on a t t i t u d e .  Resu l t s  of the  e a r l i e r  s tudy a r e  presented  

i n  Table V.6a. A t t i t u d e s  i n  1968 were s u b s t a n t i a l l y  worse than 

i n  1972. T h i s  sugges t s  t h a t  a t t i t u d e s  may have improved over 

t h e  four  year  p e r i o d .  D i f fe rences  i n  approach could poss ib ly  

e x p l a i n  t h e  change. The e a r l i e r  in te rv iew was given a f t e r  i n s p e c t i o n  

was comple ted , r a the r  than before  a s  i n  t h e  1972 survey .  People 

i n  1968 had been de ta ined  s e v e r a l  minutes longer  and may have 

rece ived  unpleasant  news about t h e i r  v e h i c l e ' s  c o n d i t i o n .  Second, 

s i n c e  o p e r a t i o n a l  l a n e s  were used ,  r e l a t i v e l y  more negat ive ly  

i n c l i n e d  d r i v e r s  could have been inc luded i n  t he  1968 s tudy .  These 

two f a c t o r s  could have heightened the  amount of unhappiness expres-  

sed .  There fo re ,  whi le  a t t i t u d e  could w e l l  have improved between 

1968 and 1972, i t  d e f i n i t e l y  d i d  not d e t e r i o r a t e .  Based on t h i s  

f i n d i n g  of p o s s i b l e  improvement and on t h e  a t t i t u d e s  about con- 

c r e t e  i n s p e c t i o n  problems, the  p resen t  ope ra t ion  of t h e  checklane 

does not compare unfavorably w i t h  o t h e r  programs. 



T a b l e  V.6a 

Summary o f  R e s u l t s  o f  1968 HSRI 
Checklane I n t e r v i e w s  

1. Gene ra l  A t t i t u d e :  

Average r e s p o n s e  2 . 8 8  
% Unhappy 43 .0% 
r& P l e a s e d  30.2% 

2 .  D i s t r i b u t i o n  of % Unhappy by T r i p  P u r p o s e :  

~ o / F r o r n  Work 53 .5% Othe r  39 .5% 
School  50.0% P l e a s u r e  33 .9% 
P e r s o n a l  b u s i n e s s  45.9% Shopping 32 -2% 
J o b  Assignment 42 .0% 

3 .  Gene ra l  Knowledge: 

Learned on day s t o p p e d  17.8% 
Learned by b e i n g  s t o p p e d  38 .9% 

4 ,  Impl ied  Consent q u e s t  i o n  : 

No knowledge 55 .2% F a i r  knowledge 6 . 8 %  
Gene ra l  awareness*  2 . 8 %  Good knowledge 3 . 2 %  
Rudimentary knowledge 16 .3% No r e s p o n s e  15 .6% 

* Those who c l a imed  t o  have h e a r d  t h e  term bu t  c o u l d  n o t  
o f f e r  d e t a i l s .  



D i r e c t  a s s e s s m e n t  o f  knowledge was d i f f i c u l t .  Only two 
s t u d i e s ,  i n c l u d i n g  the  1968 HSRI i n v e s t i g a t i o n ,  t e s t e d  knowledg- 

a b i l i t y  a b o u t  i n s p e c t i o n .  The 1968 HSRI e f f o r t  ( 6 )  o n l y  checked 

t h e  g e n e r a l  i n f o r m a t i o n  l e v e l ,  As i n  1972,  between 65% and 80% 

of  t h e  d r i v e r s  c l a i m e d  t o  have known a b o u t  t h e  program b e f o r e  

b e i n g  s t o p p e d .  I n  a  n a t i o n a l  s u r v e y  by Henderson ( 7 ) )  m o t o r i s t s  

i n  random i n s p e c t i o n  s t a t e s  were  found t o  be g e n e r a l l y  more 

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

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

s p e c i f i c s  of  t h e  i n s p e c t i o n  program,  r e p o r t i n g  on t h e  d e g r e e  of  

a c c u r a c y  among v a r i o u s  j u r i s d i c t i o n s  was no t  r e p o r t e d .  

Lacking much d a t a  on i n s p e c t i o n  knowledge,  o t h e r  s t u d i e s  

a b o u t  k n o w l e d g a b i l i t y  were  s o u g h t .  The f i r s t  Michigan p o l l  ( 2 )  

i n d i c a t e d  73% of  t h e  sample  c o u l d  s p o n t a n e o u s l y  name a t  l e a s t  

one  highway s a f e t y  program and t h a t  34% c o u l d  name three pro- 

grams.  V e h i c l e  s a f e t y  however was men t ioned  by o n l y  13% of t h e  
* 

r e s p o n d e n t s .  The 1968 ,  HSRI s t u d y  ( 6 )  a l s o  examined knowledge 

a b o u t  t h e  s t a t e ' s  newly p a s s e d  i m p l i e d  c o n s e n t  l e g i s l a t i o n .  Of 

t h e  m o t o r i s t s  i n t e r v i e w e d ,  5576 had no knowledge o f  t h e  law.  Only 

26% c o u l d  s u p p l y  d e t a i l s ,  and a  minimal  3% were  r a t e d  a s  h a v i n g  * *  
"good" i n f o r m a t  i o n .  I n  a r e l a t e d  s t u d y ,  L i t t l e  ( 8 )  i n t e r v i e w e d  

* 
T h i s  s u r v e y  was c o n d u c t e d  s h o r t l y  b e f o r e  p a s s a g e  of  t h e  

c h e c k l a n e  l e g i s l a t i o n ,  and c o n s e q u e n t l y  t h e  f i g u r e  d o e s  
n o t  r e p r e s e n t  i n f o r m a t i o n  a b o u t  a n  ongoing program.  

** 
Responden t s  were  a s k e d  t o  d e s c r i b e  t h e  I m p l i e d  Consent  

Law. They w e r e  s c o r e d  a s  hav ing  no knowledge i f  t h e y  s t a t e d  
t h a t  t h e y  had no t  h e a r d  o r  i n c o r r e c t l y  i d e n t i f i e d  t h e  law.  
Knowledge was s c o r e d  on a  t h r e e  p o i n t  s c a l e  o f  r u d i m e n t a r y ,  
f a i r ,  o r  good depend ing  on w h e t h e r  t h e  r e p l y  i n c l u d e d  o n e ,  
two,  o r  t h r e e  and f o u r  p r i n c i p a l  p o i n t s  of  t h e  l aw.  The 
p r i n c i p a l  p o i n t s  w e r e :  (1) law a p p l i e d  t o  p e r s o n s  a r r e s t e d  
f o r  d runk  d r i v i n g ,  ( 2 )  law r e q u i r e d  t a k i n g  a  b r e a t h  t e s t  
f o r  b lood  a l c o h o l ,  ( 3 )  p e n a l t y  f o r  r e f u s a l  t o  t a k e  t e s t  
was s u s p e n s i o n  of  l i c e n s e ,  and ( 4 )  p r e s u m p t i v e  l i m i t  f o r  
d r i v i n g  w h i l e  i n t o x i c a t e d  was .15% b lood  a l c o h o l  l e v e l  
( s i n c e  r e d u c e d  t o  . l o % ) .  
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t r u e / f a l s e  ques t ions  on poss ib le  p e n a l t i e s  f o r  drunken d r iv ing ,  

L i t t l e  deter~nined t h a t ,  w i t h  one except ion,  between 75% and 90% * 
could co r r ec t l y  d i sc r imina te  between v a l i d  and inva l id  p e n a l t i e s .  

Yet using the  more genera l  mul t ip le  choice format,  L i t t l e  found 

t h a t  35% knew the  number of annual U.S.  t r a f f i c  f a t a l i t i e s  and 

t h a t  about 45% ind ica ted  t he  co r r ec t  propor t ion of dr inking r e l a t e d  

t r a f f i c  deaths .  Both numbers had been widely publ ic ized .  In a  

s i m i l a r  vein  Waller and h i s  a s s o c i a t e s  (9)  found i n  Vermont t h a t  

about one-third of d r i v e r s  could c o r r e c t l y  s t a t e  t he  presumptive 

blood a lcohol  l e v e l  f o r  convic t ion of drunken dr iv ing  and t h a t  

l e s s  than one - f i f t h  could s t a t e  the  number of d r inks  w i t h i n  an 

hour period required t o  reach t h a t  l e v e l .  In genera l  t he se  s t u d i e s  

suggest t h a t  the  l e v e l  of s p e c i f i c  f a c t u a l  knowledge about highway 

s a f e t y  programs among the  general  pub l ic  i s  not high.  Consequently, 

t he  25% t o  40% range of co r r ec t  f a c t u a l  knowledge ind ica ted  by 

t h e  interview r e s u l t s  can be considered a  f a i r l y  t y p i c a l  showing, 

but s t i l l  room f o r  improvement e x i s t s .  

General comparative s t a t i s t i c s  on owner r e p a i r  p r a c t i c e  

were obtained from two s t u d i e s .  The Sherman (1 )  i nves t i ga t i on  

asked d r i v e r s  how long they waited between the  time they discovered 

a  defec t  and the  time they repa i red  i t .  Thirty-two percent  s t a t e d  

t h a t  they repa i red  w i t h i n  one day, and an a d d i t i o n a l  53% s t a t e d  

t h a t  r e p a i r s  were made wi th in  a week. The Henderson ( 7 )  survey 

covered r e p a i r  p r a c t i c e  i n  d e t a i l .  Table V.6b i n d i c a t e s  the  

s e r v i c e  frequency wi th in  a  yea r .  The  four  most common components 

on t he  Henderson l i s t  coincide w i t h  t h e  most f requent ly  mentioned 

items from the checklane in te rv iews .  Henderson's frequency f o r  

* 
Only 43% c o r r e c t l y  s t a t e d  t h a t  impoundment of one ' s  veh ic le  

was not a  penal ty  f o r  d r iv ing  whi le  i n tox i ca t ed .  The author 
s t a t e s  however t h a t  persons may have confused imposit ion of 
post  convic t ion impoundment w i t h  the  necess i ty  of 'removing the  
veh i c l e  from the  s t r e e t ,  normally by towing t o  t he  po l i ce  
pound, a t  the  time the  d r i v e r  was taken in to  custody. 



Table  V.6b  

D i s t r i b u t i o n  of Repair  F requenc i e s  
from Na t iona l  Maintenance P r a c t i c e  Survey* 

$ Answers s t a t i n g  
Number t i m e s  r e p a i r e d  p a s t  y e a r  

I t ems  Once Two o r  More 

Brakes  47 ,570 19.3% 

Muff le r  4 4 .  6 . 1 %  

Shock a b s o r b e r  32 .9% 2 . 8 %  

T i r e s  54.6% 20.6% 

* Source :  Henderson ( 7 )  



s p e c i f i c  items is much higher  than i n  t he  checklane in te rv iews ,  

b u t  t h e  per iod encompassed, one yea r ,  i s  much longer than t he  

t y p i c a l  per iod repor ted f o r  the  checklane.  While Henderson does 

not g ive  any breakdown on the  time per iod  s ince  the  l a s t  r e p a i r ,  

i t  can be reasonably i n f e r r e d  from h i s  da t a  t h a t  a t  l e a s t  75% of 

t h e  veh i c l e s  had some s e r v i c e  w i th in  a  one year per iod .  A s  

i nd i ca t ed  i n  the  previous  s e c t i o n ,  t he  d r i v e r  in terview ques t ions  

on r e p a i r  p r a c t i c e  were not wholly s a t i s f a c t o r y  a s  ques t i ons ,  but 

the  responses a r e  genera l ly  cons i s t en t  w i t h  the  o the r  two sources .  
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VI . ANALYSIS OF FOLLOW-UP PROCEDURES 

A .  In t roduct ion 

The follow-up system cons t i t u t ed  the  most success fu l  aspect 

of the  program. Some 15,000 postcard r e p a i r  c e r t i f i c a t i o n s  were 

received which represented more than 60% of t he  veh i c l e s  f a i l i n g  

i n i t i a l  inspec t ion .  Over 5,000 re inspec t ions  were conducted w i t h  

an 89.4% passing r a t e .  About 12.5% i n i t i a l l y  inspected were * 
re inspec ted .  Defective veh ic le  d r i v e r s  received about 2,000 

summons, of which 850 were exc lus ive ly  f o r  veh ic le  d e f e c t s ,  While 

t he  measures a r e  not independent,  probably i n  excess  of 70% of 

those who f a i l e d  the  i n i t i a l  inspec t ion  took some ac t i on  t o  comply ** 
w i t h  the  inspec t ion  requirements. 

Three elements made up the  follow-up system. Operators of 

veh ic les  which had l e s s  s e r ious  de fec t s  received pos tca rds .  , They 

were i n s t ruc t ed  t o  r e p a i r  t h e i r  veh ic les  wi th in  21 days and t o  

r e t u r n  t he  postcard  c e r t i f y i n g  r e p a i r  (Figure VI .1 ) .  For veh ic les  

w i t h  more hazardous d e f e c t s ,  d r i v e r s  received summons and were 

required t o  have t h e i r  vehic le  repa i red  and re inspec ted  p r i o r  t o  

s e t t l i n g  the  case .  The l i c ense  p l a t e  numbers of a l l  de fec t ive  

veh ic les  were en te red  i n t o  the  S t a t e  P o l i c e ' s  Law Enforcement 

Information Netowrk computer, and a  " re inspec t"  deca l  was placed 

on t h e i r  windshie lds .  When the  veh ic le  again encountered a  check 

l ane ,  the  compliance s t a t u s  was determined, and i f  t he  veh ic le  had 

* 
T h i s  r ep re sen t s  26.v0 of t he  veh ic les  f a i l i n g  i n i t i a l  
inspec t ions .  

** 
The s t r u c t u r e  of t he  f i l e s  prevents  t r ac ing  ind iv idua l  
responses.  For example, some r e tu rnedpos t ca rds  might 
have come from persons who submitted t h e i r  c a r s  vo lun t a r i l y  
f o r  r e in spec t ion .  The only p rec i s e  information on t h i s  
is  t h a t  1.75% of the  r e in spec t ions  cons t i t u t ed  second o r  
subsequent re inspec t ions .  
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not been r epa i r ed  w i t h i n  t h e  grace  pe r iod ,  appropr ia te  ac t ion--  

usua l ly  a  summons, was taken.  D e t a i l s  of t he  system weve d i s c u s s e d  

i n  Chapter 11. 

Direct  monitoring of t he  follow-up system was not undertaken.  

Rather i t s  e f f e c t  m u s t  be i n f e r r e d  mostly from normal ope ra t i ona l  

d a t a .  HSRI received copies  of t he  S t a t e  P o l i c e ' s  monthly da t a  

t a p e s  on i n spec t ion  a c t i v i t y  f o r  t he  e n t i r e  s t a t e .  Reports f o r  

t he  t h r e e  exper imental  count ies  were subse t t ed  from the  t apes .  

Data included a l l  the  inspec t ion  v a r i a b l e s  descr ibed i n  Chapter 

111, b u t  of most use t o  t h e  p resen t  a n a l y s i s  was t h e  information 

on summons and on i n i t i a l  vs .  subsequent i n spec t ion .  In a d d i t i o n ,  

informat ion from a l l  r e tu rned  pos tca rds  was keypunched and placed 

i n  a  computer da t a  f i l e .  T h i s  chap te r  analyzes  t he se  two sources  

of informat ion.  Returned pos tca rds  a r e  covered i n  Sect ion B,  and 

r e in spec t ion  and summons information a r e  d i scussed  i n  Sect ion C .  



B .  Postcard Return 

Voluntary repail .  c e i ' t i f i c a t i o n  v ia  r e tu rn  postcard worked - 
q u i t e  we l l .  Over 15,000 cards were received,  which represented 

approximately 60'; of veh ic les  f a i l i n g  i n i t i a l  inspec t ion .  In 

a d d i t i o n , p a r t i c i p a t i n g  agencies repor ted frequent  i n q u i r i e s  from 

the  publ ic  concerning the compliance requirements. The extent  of 

response was both su rp r i s ing  and g r a t i f y i n g  t o  p ro jec t  personnel  

s i nce  i n i t i a l l y  some rese rva t ions  had been expressed about the  

l i k e l y  responsiveness of the publ ic .  I t  would appear t h a t  both the  

medium, del ivery  by a  po l ice  o f f i c e r ,  and the  message, a  t h r e a t  

of poss ib le  cr iminal  prosecution i f  ac t ion  were not taken,  were 

e f f e c t i v e  i n  persuading a l a rge  number of persons t o  c e r t i f y  t h a t  

they had repaired t h e i r  veh ic les .  

The number of re turned cards ,  w i t h  some except ions ,  q u i t e  

c lose ly  followed the  o v e r a l l  p a t t e r n  of inspect ion a c t i v i t y .  The 

breakdown of the cards re turned by month f o r  both county and f o r  

inspect ing agency i s  presented i n  Tables VI . la  and VI. lb.  The 

l e v e l  of response appears t o  have remained steady over the  

p ro j ec t  per iod .  The decl ine  i n  the  l a t e r  months p a r a l l e l s  a  

dimunition of inspect ion a c t i v i t y  i n  the f a l l .  The p r inc ipa l  

exceptions t o  the  response p a t t e r n  came from inspect ion conducted 

by the  F l i n t  and Grand Rapids Pol ice  Departments. Grand Rapids 

chose t o  maintain a  r e p a i r  and re inspec t ion  system operated under 

municipal ordinances r a t h e r  than p a r t i c i p a t i n g  i n  the postcard  

system. A s  w i l l  be i l l u s t r a t e d  below, F l i n t  apparently used the  

cards  more spar ingly  than d id  o the r  p a r t i c i p a t i n g  agencies .  

The d i s t r i b u t i o n s  of repor tedly  repaired de fec t s  is q u i t e  

s i m i l a r  t o  the  incidence i n  the  inspected populat ion.  Windshield 

washers, l i c ense  p l a t e  l i g h t s ,  parking brakes,  and t i r e s  were the  

most f requent ly  repaired i tems.  The average vehic le  age on the  

re turned cards  general ly  r e f l e c t s  the somewhat o lder  populat ion 

which is  more commonly checked by the  inspect ing teams. Some 



Table V I . l a  

Month 

Ma y 
June 
J u l y  
August 
September 
October 
Novgmber 
A l l  

Number of Pos t ca rd s  Returned 
by I s su ing  Agency by Month 

S t a t e  F l i n t  Lansing 
Pol  i c e  Pol  i c e  Pol  i c e  A 11* 

Table V I . l b  

Est imated Number of Pos t ca rd s  
Returned by County by Month 

Genesee Ingham Kent 
Month County County County ~ l l *  

hlay 159 
June 838 
Ju ly  562 
August 890 
September 557 
October 770 
Novgmber 2 54 
A l l  4064 

* Rows and columns may not sum due t o  i nc lu s ion  of m i s s i n g ,  
da t a  c a s e s  i n  1 7 A l l " ,  e . g .  team i d e n t i f i c a t i o n  given but 
d a t e  miss ing ,  o r  due t o  e s t ima t i on  of r e t u r n s  by county .  



v a r i a b i l i t y  among teams i n  p a r t i c u l a r  components is  p re sen t .  

Cars checked by the  F l i n t  Po l ice  Department show a  lower incidence 

of most types of d e f e c t s .  The Lansing Pol ice  team's cards  i nd i ca t e  

few t i r e  problems. The S t a t e  Po l ice  apparently found the  most 

de fec t s  when i s su ing  cards .  The d i f f e r ences  probably camefrom 

sub jec t i ve  judgement on c e r t a i n  i tems,  l i k e  parking brakes,  and 

from varying p o l i c i e s  on requ i r ing  re inspec t ion .  The d i s t r i b u t i o n  

of t he  most common defec t  items by county and by i s su ing  agency 

i s  present  i n  Tables IV.2a and IV.2b. 

More prec i se  comparison of t h e  postcards  w i t h  t h e  inspec t ion  

r epo r t s  presented some a n a l y t i c a l  problems The p r i n c i p a l  d i f f i -  

cu l ty  arose i n  using the  S t a t e  Pol ice  inspec t ion  data  t apes .  To 

expedi te  process ing,  HSRI received copies of the  working tapes  

each month a s  they were generated.  In some months, r e p o r t s  f o r  

c e r t a i n  teams were not received u n t i l  a f t e r  the  monthly close-out 

d a t e .  T h i s  r e su l t ed  i n  the  incompleteness of t he  f i l e .  Rather than 

reprocess  some 350,000 records  I o r  the e n t i r e  s t a t e ,  the  prob- 

lem was t r e a t e d  i n  two f a sh ions .  F i r s t ,  when general  comparisons 

v7ere s u f f i c i e n t ,  the  da ta  f i l e  was viewed a s  1.i r ep re sen t a t i ve  sample 

of inspec t ion  a c t i v i t y .  Semnd, when p rec i s ion  was requ i red ,  

a n a l y s i s  was confined t o  subse t s  of the da t a  where both complete 

postcard  and inspec t ion  information was a v a i l a b l e .  

Comparing the  s p e c i f i c  incidence of component outage between 

postcards  and inspec t ion  r e s u l t s  shows seve ra l  i n t e r e s t i n g  e f f e c t s .  

The ordering of the  most common de fec t s  coincides  exac t ly .  Washers 

and wipers were the  most f requent ly  de fec t i ve  group on both mea- 

s u r e s ,  and brake l i g h t s  the l e a s t  f requent ly  de fec t i ve .  I n  a l l  of 

the  most common ca t ego r i e s ,  the  postcards  had fewer de fec t s  than 

c a r s  f a i l i n g  inspec t ion .  Differences between p a r t i c u l a r  components 

show an i n t e r e s t i n g  p a t t e r n .  Headlights ,  l i c ense  p l a t e  l i g h t s ,  

and brake l i g h t s  had r e l a t i v e l y  small  d i f f e r e n c e s ,  while t i r e s  and 

washers/wipers had in termediate  d i f f e r e n c e s ,  and exhaust and brake 

problems had r e l a t i v e l y  l a rge  d i f f e r ences .  A reasonable hypothesis  



Tab le  VI.2a 

D i s t r i b u t i o n  of Common Components 
Outage on Returned P o s t c a r d  by County 

Washers 
P l a t e  L i g h t s  
Brake L i g h t s  
T i r e s  
Pa rk ing  Brake 
~ e f e c t s / C a r  
Model Year 
Number of  Cards  

Genesee Ingham Kent 
County County County 

Tab le  V I  .2b  

D i s t r i b u t i o n  of Common Components 
Outage on Returned  P o s t c a r d s  by I n s p e c t i n g  Agency 

Washers 
P l a t e  L i g h t s  
Brake L i g h t s  
T i r e s  
Pa rk ing  Brake 
Defec ts /Car  
Model Year 
Number of  Cards  

S t a t e  Lansing F l i n t  
P o l i c e  P o l i c e  P o l i c e  

Ovem 11 

O v e r a l l  



t o  exp la in  these  e f f e c t s  inc ludes  two f a c t o r s .  F i r s t ,  program 

po l i cy  was t o  r e q u i r e  r e i n s p e c t i o n  and r e p a i r  of v e h i c l e s  w i t h  

hazardous s i n g l e  d e f e c t s  o r  mul t ip l e  minor d e f e c t s .  T h i s  would 

exp la in  t h e  lower o v e r a l l  incidence of outages on t h e  pos tca rds  

and t o  some e x t e n t  the  performance of s p e c i f i c  components. For 

example problems w i t h  s e r v i c e  brakes almost au tomat ica l ly  invoked 
* 

mandatory r e p a i r  and r e i n s p e c t i o n  requirement.  Second, t h e  pa t -  

t e r n  probably r e f l e c t s  the  o p e r a t o r ' s  w i l l i n g n e s s  t o  r e p a i r  

p a r t i c u l a r  components. Items which were r e l a t i v e l y  inexpensive 

t o  r ep lace  o r  which had a  c l e a r l y  understood s a f e t y  e f f e c t ,  l i k e  

t i r e s ,  had a  higher  response frequency. Conversely,  expensive 

t o  r e p a i r  o r  apparent ly  n o n - c r i t i c a l  problems, l i k e  parking brakes 

aroused l e s s  concern. These r e s u l t s  a r e  presented  i n  Table VI.3a. 

One anomolous r e s u l t  appears .  The average number of d e f e c t s  

pe r  veh ic l e  on t h e  r e tu rned  pos tca rds  i s  g r e a t e r  than i n  t h e  

inspec t ion  r e s u l t s .  While the  d i f f e r e n c e  was smal l  enough t h a t  i t  

could e a s i l y  have occurred by chance, t he  e f f e c t  was explored 

f u r t h e r .  A s  shown i n  Table VI.3b, t h e  percent  of ca rds  w i t h  two 

o r  fewer d e f e c t s  w a s  g r e a t e r  than t h e  percent  of inspec ted  v e h i c l e s  

w i t h  two o r  fewer d e f e c t s  (66.3% v s .  6 5 . 4 % ) ,  and t h e  number of ca rds  

w i t h  t h r e e  t o  f i v e  d e f e c t s  was sma l l e r  than f o r  f a i l i n g  veh ic l e s  

( 2 8 . 7 % ' ~ ~ .  31 .1%) .  However, when ca rds  o r  c a r s  w i t h  s i x  o r  more 

d e f e c t s  a r e  cons idered ,  t h e  r e l a t i o n s h i p  is  again  reversed  w i t h  t h e  

pos tca rds  having r e l a t i v e l y  more d e f e c t s .  (5.05% v s .  4 .56%).  The 

l a s t  e f f e c t  accounts  f o r  t h e  average number of d e f e c t s  pe r  v e h i c l e  

being higher  on t h e  r e tu rned  ca rds  than i n  t h e  inspec t ion  r e s u l t s .  

While one could s p e c u l a t e  on a  number of reasons f o r  the  l a s t  

* 
Service  brake problems alone occurred on only 0 . 2 %  of a l l  
ca rds .  Serv ice  brake problems probably were t h e  most 
f requent  cause of veh ic l e s  being condemned and towed from 
t h e  l a n e s .  



Table VI.3a 

Component 

D i s t r i bu t ion  of Outage Frequencies f o r  
Postcard Return and Fa i led  Vehicles*** 

Washers/Wipers 
P l a t e  Lights  
Head Lights  
Brakes** 
T i r e s  
Exhaust 
Brake Light 
~ e f e c t s / V e h i c l e  

7; of 
% of Fa i led  

Postcards  Vehicles Difference* 

* 
A l l  d i f f e r ences  s i g n i f i c a n t  a t  - 9 9  confidence l e v e l  o r  
h igher  except f o r  defec t s /veh ic le  

* *  
Mostly parking brakes *** 
Data s e t s  not exac t ly  matched. See t e x t  f o r  d i scuss ion .  

Table VI.3b 

D i s t r i bu t ion  of Tota l  Defects on 
Returned Postcards  and on Fa i led  Vehicles* 

Number 
of Defects  

Number of Number ,, 
Cards % Fa i l i ng  % 

* 
Data s e t s  not exac t ly  matched. See t e x t  f o r  d i scuss ion .  ** 
I n i t i a l  inspec t ions .  



* 
r e s u l t ,  i t  is probably an a r t i g a c t  of  the da ta .  Consequently 

i t  would appear t h a t  the po l ice  issued and owners re turned 

r e l a t i v e l y  more cards f o r  the l e s s  se r ious ly  defec t ive  veh ic les ,  

which was the expected e f f e c t .  

About 60% of defec t ive  vehic le  operators  re turned t h e i r  post 

ca rds .  Several s t eps  were required t o  der ive  the es t imate .  Since 

the  inspect ion data  f i l e  d i d  not i nd i ca t e  t h a t  a  card was issued 

b u t  only the  p a s s / f a i l  s t a t u s  of the veh ic le ,  i t  was necessary t o  

es t imate  the  response r a t e  on the  bas i s  of the  number of veh ic les  

f a i l i n g .  S t i l l ,  the appropr ia te  choice of denominator f o r  the  

response es t imate  was open t o  quest ion.  To be very conservat ive ,  

one s e t  of es t imates  used a l l  veh ic les  f a i l i n g  inspect ion f o r  the  

denominator. Yet s ince  only veh ic les  f a i l i n g  i n i t i a l  inspect ion 

were l i k e l y  t o  have received postcards  a  second s e t  of es t imates  

were prepared using t h i s  group a s  the denominator. Both es t imates  

would s t i l l  tend t o  underestimate the response r a t e ,  s ince  some 

veh ic les  were subject  t o  mandatory r e p a i r  and re inspec t ion .  In 

add i t ion , , s ince  the da ta  f i l e s  d i d  not contain information f o r  

c e r t a i n  teams f o r  c e r t a i n  per iods ,  i t  was necessary t o  r e s t r i c t  

the ana lys i s  t o  r e tu rns  f o r  c e r t a i n  a r ea s .  To insure  accuracy on 

t h i s  po in t ,  the  coverage f o r  each team f o r  each month was c l a s s i f i e d  

a s  quest ionable and c e r t a i n .  Separate es t imates  were prepared f o r  

a l l  data  and f o r  the  c e r t a i n  da ta  t o  i nd i ca t e  the  l i k e l y  range of 

response. In determining r a t e s  f o r  p a r t i c u l a r  count ies ,  another 

problem was encountered. The spec i a l  sample team used the  same 

i d e n t i f i c a t i o n  code on t h e i r  postcards '  i n  a l l  t h r ee  count ies .  

I t  was , therefore ,necessary  t o  d i s t r i b u t e  t h i s  team's r e s u l t s  over .................... 
* 

Precise  s t a t i s t i c a l  t e s t s  of these  d i f f e r ences  a r e  not 
poss ible  s ince  the  two da ta  s e t s  a r e  ne i t he r  s t r i c t l y  
independent or  dependent. However, the  numbers of cases 
a r e  s u f f i c i e n t l y  l a rge  t h a t ,  i f  such t e s t s  were l eg i t ima te ,  
even q u i t e  small d i f fe rences  would be highly s i g n i f i c a n t .  
For example, the  ,999 confidence i n t e r v a l  about 20% f o r  
20,000 cases  i s  0.87%, and about 5% is 0.15%. 



the  count ies  i n  propor t ion t o  the  number of veh ic les  they f a i l e d  

i n  each county. In a l l ,  four s e t s  of es t imates  were prepared f o r  

each inspect ing agency and f o r  each county. These a r e  given i n  

Tables VI.4a and VI.4b. In Table VI.4a, the more inc lus ive  e s t i -  

mates a r e  given i n  the  "a" category,  and the  more conservative 

es t imates  a r e  shown i n  the  "b" category.  In Table VI.4b, t he  more 

i nc lu s ive  es t imates  a re  presented,  and the  more conservative e s t i -  

mates a r e  shown i n  the  foo tno tes .  

A s  can be seen i n  the  t a b l e s ,  the re  is a  r a t h e r  wide va r i a t i on  

i n  response r a t e s  among the  count ies  w i t h  a  low of 43.47% i n  t he  

Genesee "a" category and w i t h  a high of 81.37% i n  the  Kent "a"  

category.  However, the  Kent County f i gu re  is suspec t , s i nce  the  

es t imate  of t he  r e t u r n s  f o r  the  s p e c i a l  sample team may have over- 

s t a t e d  a c t u a l  r e t u r n s  f o r  the  county. Using the  more ccn s e rva t ive  

es t imates  and the  more reasonable i n i t i a l  inspec t ion  denominators, 

the  county es t imates  f a l l  i n  the  50% t o  60% a rea .  The agency e s t i -  

mates i n  Table VI.4b give  an even c l e a r e r  p i c t u r e .  The Lansing 

Pol ice  and the  S t a t e  Po l ice  had q u i t e  s i m i l a r  r e tu rn  r a t e s .  The 

F l i n t  Pol ice  experienced a  very low, 15%,re turn  r a t e  which leads  

t o  the  suspic ion t h a t  t h i s  department issued postcards  only i n  

s p e c i a l  circumstances. Excluding F l i n t ,  r e s u l t s  i n  es t imates  ranged 

from 55.774 t o  63.1%. Al lowing, then, for  t he  f a c t  t h a t  not a l l  

f a i l e d  vehic le  d r i v e r s  received postcards  the  conclusion seems t o  be 

t h a t  about 60% of the  d r i v e r s  re turned t h e i r  ca rds .  



Table VI .4a 

Number of Cards Returned v s .  
Inspection Outcome by County 

Cards A l l  Inspect ions  I n i t i a l  Inspect ions  
County Returned Cars Fa i led  % Return Cars Fa i led  % Return 

Genesee ( a )  
(11) 

Ingham ( a )  
( b )  

Kent (a  1 
( b )  

Overall  (a)  
(b )  

Notes : ~ e n e s e e  ( a )  includes  S t a t e  Pol ice  Regular and Specia l  Team 
Inspect ions  and F l i n t  Po l ice .  
Genesee ( b )  excludes F l i n t  Po l ice .  
Ingham(a) includes  S t a t e  Pol ice  Regular and Speical  Team 
Inspect ions and Lansing Po l i ce .  
Ingham(b) r e f l e c t s  adjustments f o r  poss ib le  underreport ing 
of Lansing Pol ice  and S t a t e  Pol ice  Regular Team r e s u l t s .  
Kent ( a )  includes  S t a t e  Pol ice  Specia l  Team. 
Kent (b )  includes S t a t e  Pol ice  Specia l  Team and Regular 
Team f o r  both veh ic les  and d r i v e r s .  
Overall  ( a )  and ( b )  r epresen ts  s u m  of count ies .  

* Genesee and Ingham only.  



Table  V I  . 4 b  

Niimbcr of  Cards  Rcturned v s .  
I l i spect  i o n  Outcome by Agency 

Agency Returned 

S t a t e  P o l i c e  7164 

Lnns i I I ~  Po l  i c e 2  5707 

L : ~ n s i ~ l g  P o l i c e 3  4987 

F l i n t  P o l i c e  319 

Combined 
4 13 190 

A l l  Except 
F l i n t  12 87 1 

A l l  I n s p e c t i o n s  
C x s  F a i l e d  >{ Return 

I n i t i a l  I n s p e c t i o n s  
Cars  F a i l e d  % Return  

I n c l u d e s  s p e c i a l  team and Ingham and Genesee County r e g u l a r  
teams 

2  Based on a l l  r e p o r t s  i l l  f i l e  
3  13ased on r e p o r t s  w i  tll known i n s p e c t i o n  d a t e  
4 Lansing c a t e g o r y  1 used i n  summations 
* 

:2llowancc fo l s  p o s s i b l e  u n d e r r e p o r t  i n g  of Ingham S t  a t e  
P o l i c e  r e g u l a r  teams would reduce  t h e s e  t o  58.47:; and 60.82% 
r e s p e c t  i v e l y  

**  
Use of Lansing Category 1 and a l lowance  f o r  p o s s i b l e  

u n d e r r e p o r t i n g  o f  Ingham S t a t e  P o l i c e  Regular  Team 
would reduce  t h e s e  t o  55.70% and 57.4$6 r e s p e c t i v e l y  





C .  Summons and Reinspection Act ivi ty  

The second por t  ion of the  follow-up system involved mandatory 

r e p a i r  and re inspec t ion  of veh ic les  w i t h  hazardous de fec t s  o r  w i t h  

mul t ip le  minor d e f e c t s .  The d r i v e r  of such a  veh ic le  was issued a  

summons f o r  defec t ive  equipment. Through arrangements w i t h  l o c a l  

c o u r t s ,  the  person was required t o  have the veh ic le  repa i red  and 

re inspected p r i o r  t o  d i spos i t i on  of the  case ,  Some 2000 summons 

were issued t o  d r i v e r s  of defec t ive  veh i c l e s ,  and 5700 veh ic les  

were re inspec ted .  Since not a l l  summons were f o r  defec t ive  equip- 

ment, a  min imum of 4% of the  de fec t i ve  veh ic les  were sub jec t  t o  

mandatory re inspec t ion ,  and i n  a l l  some 30% of the  veh ic les  which 

f a i l e d  i n i t i a l  inspec t ion  were re inspec ted  w i t h  a  90% success r a t e .  

Estimation of t o t a l  re inspec t ions  was q u i t e  s t ra igh t forward .  

T h e  S t a t e  Pol ice  da ta  t apes  conta in  a  va r i ab l e  ind ica t ing  a  r e in -  

spec t ion .  W i t h  t h i s  v a r i a b l e ,  t he  percent  of i n i t i a l  inspec t ions  

leading t o  re inspec t ion  was computed f o r  each county and f o r  each 

inspect ing agency, The r e s u l t s  a r e  shown i n  Tables VI.5a and VI.5b. 

Ove ra l l , l 3% of t he  i n i t i a l  inspec t ions  l ed  t o  re inspec t ions .  Since 

about hal f  of the  veh ic les  passed i n i t i a l  inspec t ion ,  about twice 

the  f r a c t i o n  of veh ic les  which f a i l e d  i n i t i a l  inspect ion were 

re inspec ted .  The highest  frequency occurred i n  Ingham County which 

had the  most in tense  program. Some sharp divergence occurred i n  

agency performance. The Lansing Pol ice  and the  S t a t e  Po l ice ,  which 

formally p a r t i c i p a t e d  i n  the  program, had re inspec t ion  r a t e s  i n  
* 

the  14% '00 18% range. The F l i n t  and Grand Rapids Pol ice  Depart- 

ments, which operated somewhat independently, had much lower 

re inspec t ion  r a t e s .  I f  the  Lansing and S t a t e  Pol ice  experience 

is t y p i c a l  of what t he  f u l l  system can achieve,  then about 30% of 

the  veh ic les  which f a i l e d  i n i t i a l  inspec t ions  were re inspec ted ,  ------------------- 
* 

The higher f i gu re s  f o r  the  S t a t e  Po l ice  were derived by 
excluding s p e c i a l  sample team opera t ions  from the  es t imates .  
T h i s  was done s ince  the  sample team concentrated on da t a  
c o l l e c t i o n  r a t h e r  than on inspec t ion  qua inspec t ion  - 
a c t i v i t i e s .  



Table VI.5a 

Genesee 

I  ngham 

Kent 

Overal l  

Agency 

Number of Reinspections and 
Ratio t o  I n i t i a l  Inspect ions  by County 

Number of Reinspection/ 
Reinspect ions 100 I n i t i a l  

Table VI.5b 

Number of Reinspections and 
Rat io  t o  I n i t i a l  Inspect ions  by Agency 

S t a t e  Po l ice  ( a )  

( b )  

Lansing Pol ice  

F l i n t  Po l ice  

Grand Rapids Po l ice  

Overal l  

S t a t e  and Lansing ( a )  

( b  

Number of Reinspect ions/  
Reinspections 100 I n i t i a l  

Notes: ( a )  Based on a l l  r e p o r t s  i n  f i l e .  

( b )  Excluding Specia l  sample r e p o r t s .  



w i t h  about 90% pass ing.  The program would appear t o  have been 

successful  i n  bringing about the  r e p a i r  of a  l a rge  uumber of 

defec t ive  veh ic les .  

The 5700 re inspected veh ic les  f e l l  i n t o  t h r ee  ca tegor ies :  

1, voluntary re inspec t ions ,  2 .  apprehensions of those f a i l i n g  

t o  comply w i t h  the  voluntary r e p a i r  procedures, and 3 .  mandatory 

re inspec t ions .  Since the  data  do not i nd i ca t e  why  a  p a r t i c u l a r  

vehic le  was re inspec ted ,  p rec i se  es t imates  cannot be given f o r  

each group. In f a c t  a  vehic le  f a i l i n g  an i n i t i a l  inspect ion might 

subsequently appear i n  both the  second and t h i r d  groups. The 

f i r s t  r e inspec t ion  might occur when a  checklane was encountered 

a f t e r  having f a i l e d  t o  comply w i t h  the  voluntary r e p a i r  provis ions .  

Under t h i s  circumstance a  summons might wel l  have been i s sued .  

T h i s  i n  t u r n  would lead t o  a  second re inspec t ion .  Neglecting t he  

over lap,  minimum frequencies  can be e s t ab l i shed  f o r  the  l a t t e r  

two ca tegor ies .  About 6% of the re inspec t ions  may have come from 

apprehension of those not complying w i t h  the  r e tu rn  postcard 

op t ion .  A t  l e a s t  15% of the  re inspec t ions  r e su l t ed  from t h e  

issuance of a  summons requ i r ing  mandatory r e p a i r  and re inspec t ion .  

The 6% m i n i m u m  es t imate  of re inspec t ions  coming from appre- 

hension of non-complying ind iv idua ls  was i n f e r r ed  from data  on 

re inspec t ion  outcome. I t  i s  d i f f i c u l t  t o  imagine someone's w i l l i ng ly  

o r  knowingly bringing a  ca r  w i t h  d e f e c t s  t o  be re inspec ted .  About 

350 re inspected veh ic les  had two o r  more de fec t s  which represented 

about 6% of the  re inspec t ions .  Many more re inspec t ions  could have 

r e su l t ed  from c a r s  w i t h  r e inspec t ion  s t i c k e r s  encountering check- 

l anes .  So i t  i s  reasonable t o  suppose t h a t  the  mul t ip le  f a i l u r e  

group represen ts  the  min imum frequency of apprehensions. 

Exact es t imates  of mandatory re inspec t ions  from summons a r e  

not pos s ib l e .  Inspection da ta  simply i nd i ca t e  whether o r  not a  

summons was issued.  Since the  operator  could be c i t e d  fo r  an 

equipment v i o l a t i o n , o r  f o r  d r i v e r ' s  l i c ense ,  r e g i s t r a t i o n ,  o r  

insurance v i o l a t i o n s ,  the  number of summons does not necessar i ly  

i nd i ca t e  the  amount of mandatory r e p a i r  and re inspec t ion  a c t i v i t y .  



However, i t  i s  poss ible  t o  compare the  number of defec t s  on 

a  vehic le  w i t h  whether o r  not a  summons was issued.  T h i s  comparison 

is presented i n  Table VI .6 .  Summons sys temat ical ly  increased from 

veh ic les  w i t h  no de fec t s  t o  veh ic les  w i t h  four de fec t s .  For f i v e  

and s i x  o r  more d e f e c t s ,  the c i t a t i o n s  issued dropped somewhat. 

The r e s u l t  f o r  veh ic les  w i t h  many de fec t s  is r a the r  unexpected. 

Yet, a  minor e l e c t r i c a l  problem, l i k e  a  blown fuse ,  might r e s u l t  

i n  many inoperat ive  components; under such circumstances, the  

inspectors  might have f e l t  t h a t  a  summons was not warranted. Allow- 

ing fo r  such exceptions,  the  more defect ive  the  veh ic le ,  the  

more l i ke ly  the  operator  t o  receive  a  summons and t o  be required 

t o  have the  vehic le  repaired and re inspected.  

The numbers i n  Table VI.6 roughly ind ica te  the proport ion of 

vehic les  subject  t o  mandatory compliance. The t rue  f r a c t i o n  f o r  

a  f u l l y  implemented program could be higher.  The data  include the  

not- ful ly  p a r t i c i p a t i n g  F l i n t  and Grand Rapids teams, which might 

have d i l u t ed  the r e s u l t .  The high frequency of re inspec t ions  fo r  

the  S t a t e  and Lansing Pol ice  teams po in t s  i n  t h i s  d i r e c t i o n .  Lower 

bounds can be es tab l i shed  from two data  po in t s .  Some 850 summons 

were issued when there  were no d r ive r  v io l a t i ons .  T h i s  represents  

some 3.8% of a l l  vehic les  f a i l i n g  inspect ion.  Al te rna t ive ly ,  

about 9% of the  defec t ive  vehic le  operators  received summons and 

only 4.0% of o ther  operators  received summons. The d i f fe rence  of 

4.1q represents  the  "excess" summons fo r  defec t ive  veh ic les .  T h i s  

"excess" provides another es t imate  of the  minimum frequency of 

mandatory re inspec t ion .  The minimum represents  15% of re inspect ion 

a c t i v i t y .  Therefore, a t  l e a s t  4% of a l l  veh ic les  f a i l i n g  inspect ion 

were required t o  be re inspected,  and the  number could have been 

much higher.  

Overall ,  the  t o t a l  re inspect ion f i gu re s  provide the  best 

guide t o  the program's e f f e c t .  They ind ica te  t ha t  some 30% of the  

d r i v e r s  presented t h e i r  c a r s  fo r  re inspec t ion ,  most a f t e r  having 

success fu l ly  repaired the  veh ic les .  The mandatory re inspec t ions  



Table  VI . 6  

Number of 
De fec t s  Found 

A l l  

Summon's I s s u e d  by I n s p e c t i o n  
Outcome of Vehic le  

Summons 
I s sued  

A l l  I n s p e c t i o n s  
70 Vehic l e s  u /o 

I n i t i a l  I n s p e c t i o n s  
ii V e h i c l e s  % 

Note :  D i f f e r ence  between 6 t  and o t h e r  f a i l u r e s  i s  s i g n i f i c a n t  
2 x = 4.2548 p ( - 0 5  d . f = l .  

D i f f e r e n c e  between 0 and f a i l u r e s  i s  s i g n i f i c a n t  x2 = 136.4420. 

p ( .00005 d . f = l .  



were an indeterminate f r a c t i o n  of t o t a l  r e in spec t ions ,  b u t  a t  a 

m i n i m u m  were on the  order of 15% of the  r e in spec t ions ,  More 

l i k e l y  the  mandatory re inspec t ions  were a  higher f r a c t i o n .  Com- 

bining the  re inspec t ion  f i g u r e s  w i t h  the  postcard r e t u r n  f i g u r e s  

and allowing f o r  over lap ,  y i e l d s  t he  conservat ive  es t imate  t h a t  

a t  l e a s t  70% of the  persons w i t h  f a i l e d  veh ic les  responded t o  t he  

follow-up program. While some doubt remains t h a t  a l l  persons who 

re turned postcards  d i d  i n  f a c t  r e p a i r  t h e i r  veh i c l e s ,  the  high 

response r a t e ,  including a  number of voluntary r e in spec t ions ,  

does i nd i ca t e  t h a t  the  program was success fu l  i n  secur ing t he  

r e p a i r  of defec t ive  veh i c l e s .  



VII. OTHER INSPECTION ACTIVITY IN THE STATE 

The f i n a l  s t e p  bf the  eva lua t ion  was t o  compare t he  per for -  

mance of the  t h r e e  experimental  count ies  w i t h  t h a t  of t he  remainder 

of t he  s t a t e .  Outside the  experimental  count ies ,  some 234,000 

inspec t ions  were performed by var ious  agencies .  Comparison of 

the  ope ra t i ona l  r e s u l t s  f o r  the  t e s t  count ies  showed a  substan- 

t i a l l y  h igher  passing r a t e  than t he  r e s t  of the  s t a t e  (53.1% vs .  

41.4%),  and Ingham County which received the  most i n t ense  inspec t ion  

had an even higher  passing r a t e  (58.1%).  For almost every compon- 

e n t ,  t h e  passing r a t e  was higher i n  t h e  t e s t  count ies  w i t h  t he  

g r e a t e s t  d i f f e r ence  being washer/wipers (78.0% vs .  69.9%).  No 

apparent time t r ends  e x i s t e d  i n  the  s t a t e  d a t a .  S i g n i f i c a n t l y  

more r e in spec t ions  were performed i n  t he  experimental  count ies  

(11.7% vs .  9 .3%).  The comparisons a r e  presented i n  Tables VII.1, 

VII.2, and VII.3.  

I n t e r p r e t a t i o n  of the  d i f f e r e n c e s  between the  t e s t  count ies  

and the  r e s t  of the  s t a t e  mus t  be guarded. Neither t he  t e s t  

count ies  opera t iona l  da t a  nor the  information from the  remainder 

of the  s t a t e  , r e p r e s e n t  t r u e  random samples of the  veh ic le  popu- 

l a t i o n .  S t i l 1 , t h e  l a r g e  d i f f e r ence  i n  passing r a t e s  sugges t s  two 

th ings .  F i r s t y t h e  populat ion i n  t h e  experimental  count ies  may 

have been somewhat b e t t e r  than t h a t  i n  t he  remainder of the  s t a t e .  

Second, t h e  increase  i n  inspec t ion  volume i n  t h e  experimental  

count ies  might have lead  t o  diminishing r e t u r n s .  S ta ted  simply, 

a s  t he  teams increased t h e i r  a c t i v i t i e s ,  they moved from a reas  

w i t h  r e l a t i v e l y  worse veh i c l e s  t o  a r e a s  w i t h  r e l a t i v e l y  b e t t e r  

veh i c l e s .  The pass ing r a t e  correspondingly ro se .  The marked 

d i f f e r ence  between Ingham and the  o the r  t e s t  coun t i e s ,  suggests  

t h a t  a t  about t he  15% inspec t ion  l e v e l  t he  teams began t o  exhaust 

t he  supply of d e r e l i c t  veh i c l e s  and began t o  inspect  veh i c l e s  w i t h  

p rogress ive ly  more inconsequent ia l  d e f e c t s .  

The increased l e v e l  of r e in spec t ion  a c t i v i t y  p o i n t s  again t o  

the  succes s fu l  opera t ion  of the  follow-up system. The lack of 



t ime t r ends  found i n  the  t e s t  count ies  were the  consequence of 

t he  enhanced inspec t ion  a c t i v i t y ,  and not the  r e s u l t  of some 

o t h e r  phenomena. 

Data presented f o r  the  s t a t e  a s  a  whole were derived from 

t h e  S t a t e  Po l ice  inspec t ion  repor t  t apes  furnished t o  HSRI. In- 

formation contained i n  t he se  da t a  f i l e s  was the  same a s  f o r  o the r  

inspec t ion  da t a  c o l l e c t e d .  Est imates were prepared using a  sub- 

s e t  of t h e  e n t i r e  da t a  t ape .  The subset  was generated by taking 

5% of t h e  cases  on the  t ape  a t  random and convert ing them t o  t he  

HSRI da t a  format. 



Table  VII.1 

May 
June  
J u l y  
August 
September 
October  
November 
A l l  

P e r c e n t  of V e h i c l e s  P a s s i n g  I n s p e c t i o n  
by Month; Ingham County,  Three Tes t  
C o u n t i e s ,  and S t a t e  Sample 

* 
Ingham 

Number 23569 43104 

* O p e r a t i o n a l  Teams i n  a l l  t h r e e  c o u n t i e s .  

** Data no t  a v a i l a b l e  

Tab le  VI I .2  

P e r c e n t  of Component Groups P a s s i n g  
I n s p e c t i o n ;  Tes t  Coun t i e s  and S t a t e  

Sample 

Component T e s t  S t a t e  

G las s  
Wipers/Washers 
Mi r ro r  
H e a d l i g h t s  
T a i l  L i g h t s  
Brake L i g h t s  
P l a t e  L i g h t s  
S t e e r  i n g  
Brakes  
T i r e s  
Exhaust  
T o t a l  Veh ic l e  

S t a t e  

Number 49986 14942 



Table VII.3 

Month 

May 
June 
Ju ly  
August 
September 
October 
November 
A l l  

Percent  of A l l  Inspect ions  i n  Reinspection 
A c t i v i t y ;  Test Counties and S t a t e  Sample 

by Month 

Test S t a t e  
Counties Sample 



V I I I .  PROGRAM ALTERNATIVES 

A .  In t roduc t ion  

111 Chapter I ,  i t  was s t a t e d  "the bes t  o r  most e f f e c t i v e  means 

of maintaining veh i c l e s  i n  s a f e  condi t ion  has yet  t o  be determined." 

Here, t h i s  s tatement i s  examined i n  more d e t a i l .  The d i scuss ion  

w i l l  be more of a  q u a l i t a t i v e  essay than of a  r igorous  q u a n t i t a t i v e  

a n a l y s i s .  The purpose is  t o  examine t h e  i s s u e s  which must  be 

considered i n  s e l e c t i n g  any system, The goa ls  of a  veh ic le  s a f e t y  

q u a l i t y  program a r e  f i r s t  d i scussed .  Then four  a l t e r n a t i v e  

approaches a r e  considered:  1. t h e  recommended check lane program, 

2 .  a l im i t ed  conventional  inspec t ion  system, 3 .  a  f u l l  conven- 

t i o n a l  inspec t ion  system, and 4 ,  a  f u t u r e  d i agnos t i c  system. 

T h i s  review of a l t e r n a t i v e s  s e rves  two not e n t i r e l y  compatible 

goa l s .  The primary purpose,  hopefu l ly ,  i s  o b j e c t i v e l y  t p  appra i se  

each a l t e r n a t i v e .  The secondary purpose i s  t o  support t he  recom- 

mendations. A t  t h i s  s t a g e ,  these  recommendations m u s t  be highly 

judgemental s i nce  the  evidence favor ing any p a r t i c u l a r  system is 

f a r  from conclus ive .  From a  purely academic viewpoint,  t he  cry 

f o r  more research would seem most warranted.  Yet, p r a c t i c a l  

dec i s ions  m u s t  be made, and hence t he  recommendations were given.  

Since judgements a r e  arguable ,  the  reasons f o r  them a r e  expressed 

a s  f u l l y  a s  p o s s i b l e .  



B, Goals 

The goal of any vehic le  s a f e ty  q u a l i t y  program should be t o  

minimize the cost  t o  soc ie ty  of accidents  and of vehic le  operat ion.  

Costs a re  normally measured i n  economic terms, but due allowance 

can be given f o r  in tang ib les  such a s  reduction of pain and g r i e f .  

In concrete terms, the ob jec t ive  is t o  pick o r  t o  design a  pro- 

gram which maximizes the  benef i t / cos t  r a t i o .  Benef i ts  a r e  p r i -  

marily reduced accident  l o s s  and improved operat ing economy, Costs 

a r e  mainly i n i t i a l  design expenses and increased inspect ion and 

replacement a c t i v i t y .  Fa i lu re  t o  achieve the  highest  net benef i t s  

r e s u l t s  i n  some waste.  A too low q u a l i t y  vehic le  population re-  

sul ts  i n  an avoidable t o l l  of property damage, i n j u r i e s ,  and 

deaths.  An over-maintained vehic le  population d i v e r t s  resources 

from areas  where they might be b e t t e r  employed l i k e  o ther  accident  

reduction techniques,  environemtal improvement, b e t t e r  schools.  

Idea l ly ,  a l l  poss ible  complex t rade-of f s  among various a l t e r -  

nat ive  approaches would be considered, and an optimum so lu t i on  

would be produced. 

Far shor t  of the i d e a l ,  l imi ted  e f f o r t s  have been made t o  

determine what should be done. T h i s  has been approached both by 

advocacy and by research.  Most advocacy has favored more and 

b e t t e r  inspect ion procedures. Proponents have appealed t o  the  

wide-spread publ ic  be l ie f  t h a t  defec t ive  veh ic les  c o n s t i t u t e  

a  sa fe ty  menace. They have s t r e s sed  s ecu r i t y  f ee l i ngs  thB come 

from knowing one ' s  own car  i s  i n  s a f e  condi t ion.  Per iodic  in -  

spect ion has been the  most widely acclaimed so lu t i on .  Cal ls  f o r  

improved vehic le  r e l i a b i l i t y  have been fewer. Quite na tu ra l l y ,  

proponents have minimized the cos t s  and have indicated ever in- 

creas ing net bene f i t s  from more a c t i v i t y .  Proponents have been 

highly success fu l  a s  evidenced by the s t rong emphasis on inspect ion 

i n  the  National Highway Safety Act of 1966 and the  Motor Vehicle 

Cost Savings and Information ac t  of 1972. 



.A much smal le r  group of e i t h e r  s k e p t i c s  o r  ou t r igh t  o p p o ~ l c ~ ~ t s  

have quest ioned the  value of inspect  ion programs. Tho ..;kcpi i c.5 

have pointed t o  the  high c o s t s  of inspec t ion  procedures and the  

r e l a t i v e l y  small  f r a c t i o n  of acc iden ts  demonstrably caused by 

veh ic le  d e f e c t s .  Outr ight  opponents have focused on the  p o t e n t i a l s  

f o r  g r a f t  i n  c e r t a i n  forms of inspec t ion  and on the  burdens imposed 

on disadvantaged c i t i z e n s .  Such negat ive  a t t i t u d e s  have blocked 

implementation of inspec t ion  programs i n  s e v e r a l  s t a t e s  and have 

probably r e s u l t e d  i n  t he  same narrowing of f ede ra l  s tandards  t o  
* 

c r i t i c a l  components and t o  problem veh ic l e  popula t ions .  

Attempts a t  reso lv ing  the  problems through research have had 

some l imi t ed  success .  I n v e s t i g a t o r s  have sought answers t o  ques- 

t i o n s  i n  seven r e l a t e d  a r e a s :  

1. How long w i l l  a  component l a s t  without f a i l u r e  
o r  degradat ion? 

2 .  How long w i l l  t h i s  f a i l u r e  p e r s i s t  before some- 
one, e i t h e r  the  veh ic le  opera tor  o r  some enforce-  
ment procedure,  in te rvenes  t o  remedy t h e  prob- 
lem? 

3 .  Given t h a t  a  component has f a i l e d  o r  i t s  per for -  
mance has degraded t o  a  p a r t i c u l a r  po in t ,  how 
have the  veh i c l e s  opera t ing  c h a r a c t e r i s t i c s  been 
a l t e r e d ?  

4 .  How w i l l  t he  a l t e r e d  veh i c l e  performance a f f e c t  t he  
l i ke l i hood  of an accident  under a  number of 
d r iv ing  condi t ions  and d r i v e r  behaviors? 

5 .  How do the  f a c t o r s  suggested i n  the  four  i n i t i a l  
ques t ion  combine t o  in f luence  o v e r a l l  f a i l u r e  
f requencies  and accident  r a t e s ?  

6 .  How can the  government and indus t ry  in f luence  the  
process?  

.................... 
* 

No s p e c i f i c  r e f e r ences  a r e  provided f o r  tk  charac te r -  
i z a t i o n s  of p a r t i c u l a r  p o s i t i o n s .  Since f o r  b rev i ty  i t  was 
necessary t o  pa in t  w i t h  a  r a t h e r  broad brush,  names have 
been omitted t o  avoid u n f a i r l y  a t t r i b u t i n g  a  view t o  someone 
without completely summarizing h i s  i deas .  The author would 
p r e f e r  t o  avoid the  advocacy r o l e  a l t o g e t h e r ,  but t he  neces- 
s i t y  of making recommendations somewhat t h r u s t s  i t  upon h i m .  
H i s  p o s i t i o n  would bes t  be descr ibed a s  a  s k e p t i c  who f e e l s  

t h a t  a  much more c a r e f u l l y  thought out  and r e f ined  program 
would be d e s i r a b l e .  



7 ,  How much w i l l  such in te rven t ions  c o s t ,  and 
what w i l l  be the  savings r e su l t i ng  from them? 

Given the complexit ies of the  accident  causation process ,  q u i t e  

understandably no one has success fu l ly  answered a l l  seven ques t ions .  

The research approaches have tended t o  go i n  two general  d i r -  

e c t i o n s :  determining the in f luences  on the  incidence of f a i l u r e s  

(quest ions 1 and 2 )  and examining the e f f e c t s  of f a i l u r e s  on 

crashes,  (quest ions  3 and 4 ) .  Both of these  approaches have 

of fe red  p a r t i a l  answers t o  the  f i f t h  ques t ion .  Almost a l l  i n v e s t i -  

ga t ions  have considered some form of inspect ion a s  the  answer t o  

quest ion 6 .  Answers t o  the  l a s t  quest ion have var ied  widely, 

depending on the  answers t o  the f i r s t  s i x ,  and have probably con- 

t a ined  a s  much opinkon, informed and otherwise,  a s  f a c t .  

O n l y  one study has approached sys temat ical ly  the  addressing of a l l  - 

of the  ques t ions .  The work by Beraru a t  TRV (1)  touched on a l l  

of the  elements ind ica ted ,  but s ince  the main e f f o r t  was d i r ec t ed  

toward s p e c i f i c  inspect ion techniques,  c e r t a i n  o ther  a reas  received * 
uneven a t t e n t i o n .  The major o v e r a l l  conclusion of t he  study was 

t h a t  conventional per iod ic  inspect ion was not o r  only marginally 

cost  e f f e c t i v e ,  b u t  t h a t  more automated systems would y i e ld  sub- 

s t a n t i a l l y  pos i t i ve  r e t u r n s .  The ga ins  from the  untes ted auto- 

mation techniques would come mainly from an increase  i n  the  l i k e l i -  

hood of de tec t ing  de fec t s  and i n  reduct ions  i n  the cos t s  of 

inspec t ion .  

Analysis of the determinants of vehic le  condit ion has been 

much more success fu l .  Mathematical models by Creswell and O'Day 

a t  HSRI ( 2 ,3 )  and by Beraru a t  TRW (1)  have been developed t o  
.................... 

* 
A somewhat e a r l i e r  s t u d y  a t  H S R I  s t ruc tu red  the  e n t i r e  

problem along l i n e s  s ' imi lar  t o  t he  quest ions  posed i n  t h e  
previous paragraph and i n  a  manner s i m i l a r  t o  t h a t  used by 
Beraru. Yet s ince  the  authors  of t h a t  study then l imi ted  
themselves t o  a  r e s t r i c t e d  pa r t  of the  problem, no claim 
f o r  comprehensiveness i s  made. 



pred i c t  populat ion f a i l u r e  f requencies  . These models e ~ ~ i ~ ) l l a s i z c  

t he  key r o l e s  of component q u a l i t y  i n  determining the  meail time 

t o  f a i l u r e  and of owner maintenance p r a c t i c e  i n  determining the  

mean time t o  r e p a i r .  Inspect ion is introduced a s  a  means of 

reducing the  r e p a i r  time once a  component has f a i l e d .  J o i n t l y  t he se  

f a c t o r s  determine the  average outage t ime,  and hence t he  f r a c t i o n  

of c a r s  w i t h  d e f e c t s .  The impl icat ion of the  models is t h a t  

inspec t ion  w i l l  make a  g r ea t  d i f f e r ence  f o r  components which f a i l  

f requent ly  and a r e  r a r e l y  r epa i r ed ,  l i k e  head l i g h t  aim, but w i l l  

have a  small  e f f e c t  on components which f a i l  r a r e l y  and a r e  

quickly f ixed .  Neither study d e a l t  w i t h  s u b t l e  degradat ions  of 

components, l i k e  s t e e r i n g  and suspension,  which a f f e c t  performance. 

Empirical work has demonstrated ex tens ive ly  t he  r e l a t i o n s h i p  

between veh ic le  age,  veh ic le  mileage, and owner c h a r a c t e r i s t i c s ,  

l i k e  age and income, w i t h  component outage r a t e s .  (4 ,5 ,6) .  Such 

f ind ings  were a l s o  p resen t  i n  t h i s  s tudy .  Two of t he  s t u d i e s  

a l s o  compared condi t ion - a c r o s s  inspec t ion  j u r i s d i c t i o n s ,  and they 

showed a  c l e a r  advantage f o r  pe r iod i c  systems i n  terms of o v e r a l l  

veh ic le  condi t ion.  Yet,  d i f f e r ences  were s u b s t a n t i a l l y  smal ler  

and i n  a few cases  negat ive  f o r  more s a f e t y  c r i t i c a l  components. ( 4 , 5 )  

No empir ical  s tudy has f u l l y  solved the  problem of obta ining a  

t r u l y  r ep re sen t a t i ve ,  random sample of the  veh ic le  populat ion.  

L i t t l e  work has been done t o  examine pe ra t i ng  condi t ions  and 

d r i v e r  ac t i ons  i n  a f f e c t i n g  condi t ion .  So while r e l a t i v e  rankings 

of p a r t i c u l a r  component outages have been e s t a b l i s h e d ,  p r ec i s e  

p red i c t i ons  under d i f f e r i n g  circumstances a r e  not s o  e a s i l y  made. 

Attempts t o  r e l a t e  degraded mechanical condi t ion  t o  accident  

causat ion have y ie lded  a  l e s s  c l e a r  p i c t u r e .  T h i s  is  q u i t e  under- 

s tandable  i n  l i g h t  of t he  complexi t ies  of the accident  causat ion 

process .  Three approaches have been used:  s t a t i s t i c a l  a n a l y s i s  

of accident  da t a ,  engineer ing f a u l t  a n a l y s i s  of c r i t i c a l  systems, 

and d i r e c t  accident  i n v e s t i g a t i o n s .  



The most common s t u d i e s  a r e  s t a t i s t i c a l  a n a l y s i s  of acc i -  

dent da t a .  Two groups of a t h o r s  repor ted s t rong  a s soc i a t i ons  

between motor veh ic le  inspec t ion  and f a t a l  accident  r a t e s .  These 

a r e  the widely c i t e d  work of Bauxbaum and Colton (7 ,8 )  and of 

Meyer and Houltman ( 9 ) .  Others,  Fuchs and Levison (10) and Recht 

( l l ) ,  using d i f f e r e n t  techniques ,  f a i l e d  t o  f i nd  s t a t i s t i c a l l y  

s i g n i f i c a n t  1 ,e la t ionsh ips .  Yet these  au thors  d id  f ind  a  nominally 

p o s i t i v e  a s soc i a t i on ,  and thereby concluded t h a t  inspec t ion  m u s t  

do some good. More nega t ive ly ,  Bintz (13) discovered t h a t  the  

accident  experience of the  non-inspection j u r i s d i c t i o n s  s ince  1950 

had improved f a s t e r  than inspec t ion  j u r i s d i c t i o n s .  Since t h e  non- 

inspec t ion  j u r i s d i c t i o n s  s t a r t e d  from a  poss ib ly  higher base ,  t he  
r e l a t i v e  e f f e c t  of many s a f e t y  programs might be expected t o  be s t ronge r  

i n  them. Taking a  somewhat d i f f e r e n t  t r a c t ,  L i t t l e  and Hall  (14) 

and Josch ( 1 5 ) ,  attempted t o  determine i f  o lde r  veh ic les  were 

overinvolved i n  c rashes .  The hypothesis  was t h a t  such overinvolve- 

ments might i n d i c a t e  the  r o l e  of mechanical problems. The two 

s t u d i e s  d i f f e r e d  sharply  i n  both methodology and conclusions,  but 

both pointed away from the  veh ic le  and toward d i f f e r ences  i n  

d r i v e r s  and usage a s  expla ining any d i f f e r ences  i n  crash exper i -  

ence. F i n a l l y , i n  an a s  yet  unpublished i n v e s t i g a t i o n ,  Campbell (16) 

followed accident  experience of veh ic les  a s  they were introduced 

i n t o  the North Carolina and F lor ida  inspec t ion  systems. He was 

unable t o  d i scern  any d i f f e r ence  i n  accident  involvement between 

inspected and uninspected veh ic les ,and  f o r  inspected c a r s  a s  a  

funct ion of time s ince  inspec t ion .  

Ana ly t ica l  approaches at tempt t o  reso lve  the problem i n d i r e c t l y .  

Two such s t u d i e s  have been conducted under f e d e r a l  sponsorship.  

(17,18) Both s t u d i e s  r e l i e d  on exper t  judgement t o  determine how 

p a r t i c u l a r  f a u l t s  a l t e r e d  the  p robab i l i t y  of an acc iden t .  These 

s t u d i e s  then combined the  accident  p robab i l i t y  e s t ima te s  w i t h  

component f a i l u r e  da ta  t o  generate  o v e r a l l  component c r i t i c a l i t y  

i n d i c e s .  The second study by Booze-Allen (18) f u r t h e r  assessed 

the  r e l a t i v e  d e s i r a b i l i t y  of veh ic le  i n spec t ion ,  design changes, 



o r  improved q u a l i t y .  In gene ra l ,  the  repor t  favored veh ic le  

i n spec t ion ,  b u t  i n  s e v e r a l  a r ea s  design changes were p r e f e r r e d ,  

While the  condi t iona l  p robab i l i t y  techniques a r e  u s e f u l ,  the  out-  

comes of such analyses  a r e  only a s  good a s  the  underlying judge- 

ments. Since the  exper t  opinion of s a f e ty  e f f e c t s  tends  t o  have 

a  smal ler  d i spers ion  than known f a i l u r e  r a t e s ,  t h e  f a i l u r e  

frequency dominates the  index.  Consequently, what some might 

view a s  c r i t i c a l  components rece ive  a  r e l a t i v e l y  low c r i t i c a l i t y  

index. In s h o r t ,  the  approach may obscure t h e  f a c t  t h a t  items 

which a r e  important t o  s a f e t y  tend t o  be q u i t e  r e l i a b l e  t o  begin 

w i t h .  

In the  area  of components, l im i t ed  work has been done t o  

determine how changes i n  condi t ion a f f e c t  t he  performance of t he  

veh i c l e .  The s t u d i e s  have explored brakes ,  s t e e r i n g ,  suspension,  

and t i r e s .  For brakes,  t o t a l  f a i l u r e  has q u i t e  na tu ra l l y  been 

shown t o  increase  stopping d i s t ance  g r e a t l y ,  and extreme imbalances 

a r e  known t o  cause c o n t r o l l a b i l i t y  problems (33 ) .  S tee r ing  and 

suspension degradat ions ,  shor t  of complete f a i l u r e ,  seem t o  leave 

performance r e l a t i v e l y  unchanged. (31 ,32 ) .  T i r e  t r e a d  depth 

c r i t i c a l l y  a l t e r s  the  onset  of hydroplaning. (34) Such s t u d i e s  

represent  a  u se fu l  beginning a t  understanding how a l t e r e d  per for -  

mance causes acc iden ts  i n  a  t e s t a b l e ,  engineer ing sense .  S t i l l ,  

more ~ o r k  needs t o  be done, and f a r  more needs t o  be known about 

c r i t i c a l  performance limits i n  the  d r iv ing  t a s k  before such 

s t u d i e s  can be used t o  d i r e c t l y  p r e d i c t  changes i n  accident  exper i -  

ence a r i s i n g  out  of p a r t i c u l a r  component f a i l u r e s .  

F i n a l l y ,  a t tempts  have been made t o  def ine  t he  r o l e  of 

degraded components i n  acc iden t s .  Work a t  Indiana Universi ty has 

been d i r e c t e d  toward determining the  frequency of component f a i l u r e s  

i n  accident  causa t ion .  Despite the  many d i f f i c u l t i e s  i n  ex post  -- 
assessment of accident  causa t ion ,  the  i n v e s t i g a t o r s  have e s t a b l i s h e d  

r e l a t i v e l y  f i rm figures.Some 6% of the  crashes  i nves t i ga t ed  were 

d i r e c t l y  caused by veh ic le  d e f e c t s  and another  8% were 



associa ted w i t h  vehicle defec t s  (19,20) A companion study indicated 

a  modest co r r e l a t i on  between the  incidence of de fec t s  found i n  t he  

general  population and f a u l t s  found i n  the  accident  involved vehic les .  

Crash inves t iga t ions  so f a r  have useful ly  indicated the  upper 

bounds on the amount of accident reduction t h a t  can be expected 

from a  vehicle qua l i t y  improvement program. S t i l l ,  the  amount of 

information i s  s u f f i c i e n t l y  modest t h a t  i t  does not o f f e r  the  com- 

p l e t e  answer,since such f a c t o r s  a s  d i f fe rences  i n  mileage exposure 

and dr iver  c h a r a c t e r i s t i c s  have not been f u l l y  assessed.  

To draw together  what has been s a i d  so f a r ,  component 

qua l i ty  and owner maintenance p rac t i ce  determine how frequently 

a  par t  w i l l  be f a i l e d  o r  i n  some s t a t e  of reduced performance'. 

T h i s  has been mathematically expressed i n  terms of the  mean time 

t o  f a i l u r e  and the  mean time t o  r epa i r . and  is  c losely  r e l a t ed  t o  

owner c h a r a c t e r i s t i c s .  Given tha t  a  pa r t  has f a i l e d ,  the  r i s k  of 

a  crash w i l l  increase  s t ead i ly  w i t h  the amount of time t h a t  the  

f a i l u r e  p e r s i s t s .  How much the crash r i s k  i s  increased has not 

been determined. Expert opinion views such increases  i n  accident 

r i s k  as  r a the r  uniform across  d i f f e r ing  components, On the other  

hand, engineering s tud i e s  have shown wide va r i a t i ons  i n  how per-  
' 

formance is  a l t e r e d  by component degradation. Accident i nves t i -  

ga t ions  have pointed t o  a  d e f i n i t e  ro l e  of degraded components i n  

crash causation.  The most ca re fu l ly  conducted study t o  date  

ind ica tes  tha t  somewhere between 6% t o  14% of accidents  r e  r e l a t ed  

t o  vehicle defec t s .  Inspection has been the  most frequently d i s -  

cussed so lu t ion .  The primary function of inspect ion is seen a s  

reducing the r epa i r  time once a  component has f a i l e d .  Inspection 

w i l l  have i t s  g rea t e s t  e f f e c t s  f o r  components which f a i l  f r e -  

quently and a re  repaired slowly and w i l l  have only marginal 

influence on long-lived, quickly repaired p a r t s .  Changes i n  

vehic le  design have only received passing mention i n  the  l i t e r a t u r e .  

How much inspection would reduce accidents  i n  not apparent 

from the  da ta .  The Indiana study ind i ca t e s  t h a t  a  modest f r ac t i on  



b u t  s t i l l  s u b s t a n t i a l  numbers of crashes  were inf luenced by 

mechanical problems. W i t h  any inspec t ion  system, some d e f e c t s  

would s t i l l  occur.  For an annual o r  semi-annual check, more 

ca t a s t roph ic  f a i l u r e s  might evolve s o  rapidly  t h a t  inspec t ion  

would be very un l ike ly  t o  i n t e r c e p t  them before d i s a s t e r  s t r u c k .  

Further complicating t he  i s sue  is  the  r a t h e r  high c o r r e l a t i o n  

between groups w i t h  a  l a r g e  f r a c t i o n  of problem d r i v e r s  and w i t h  

a  high propor t ion of problem veh ic l e s .  T h i s  makes i t  unl ikely  

t h a t  even w i t h  pe r f ec t  veh i c l e s  a l l  of t h e  c rashes  assoc ia ted  

w i t h  de fec t ive  c a r s  would be avoided. T h u s  t he  14% f igu re  ind i -  

ca ted  by the  Indiana study r ep re sen t s  a  modestly l i b e r a l  upper 

l i m i t ,  Comparisons of inspec t ion  and non-inspection j u r i s d i c t i o n s  

revea l  wide v a r i a t i o n s  i n  component outage r a t e s .  The advantage 

usual ly  i s  f o r  t he  inspec t ion  j u r i s d i c t i o n s .  However w i t h  r a r e  

excep t ions ,  usual ly  headl ight  aim, inspec t ion  j u r i s d i c t i o n s  seldom 

have an outage r a t e  t h a t  i s  ha l f  of non-inspection a r ea s .  Con- 

sequently i t  seems reasonable t o  suppose t h a t  a t  most ha l f  of t he  

defec t  r e l a t e d  acc iden ts  would be prevented by an inspec t ion  system. 

Applying t h i s  t o  t he  14% f i g u r e  of t he  Indiana s tudy ,  then y i e l d s  

7% a s  the  g r e a t e s t  reduct ion i n  c rashes  t h a t  could r e a l i s t i c a l l y  be 

expected t o  come from any inspec t ion  system. 

F ina l ly  one m u s t  ask how much w i l l  a l l  t h i s  co s t ?  The 

expense w i l l  vary w i t h  t he  number of veh i c l e s  checked, t he  

thoroughness of t he  i n spec t ions ,  and the  inspec t ion  techniques used,  

Appropriate c a l c u l a t i o n s  of c o s t s  mus t  include d i r e c t  ope ra t i ona l  

expense of inspec t ion  f a c i l i t i e s ,  admin i s t r a t i ve  overhead, an 

allowance f o r  t he  owners time and t r a v e l ,  and the  expense of 

unnecessary r e p a i r s .  Owners time c o s t s  a r e  f requent ly  overlooked 

i n  a ssess ing  inspec t ion  expenses. I t  i s  a  p a r t i c u l a r l y  d i f f i c u l t  

i tem t o  measure and t o  va lue ,  but i t s  inc lus ion  i s  necessary , s ince  

l o s s  of time from o the r  d e s i r a b l e  a c t i v i t i e s  does represen t  one of 

the  l a r g e s t  burdens of inspec t ion  procedures t o  t h e  motor i s t .  Un- 

necessary r e p a i r  expenses a r e  a l s o  commonly neglected from es t ima te s  



s i n c e  no one has  any i d e a  how much i s  invo lved .  T h i s  is  one 

element  which w i l l  l e a d  t o  some underes t ima t ion  i n  any c o s t  s t a t e -  

ment. D i rec t  i n s p e c t i o n  expenses  a r e  e a s i l y  measurable  s i n c e  

they involve  w e l l  d e f i n e d  a c t i v i t i e s  us ing  i n p u t s  w i t h  e a s i l y  

de terminable  p r i c e s .  For conven t iona l  s t a t e  i n s p e c t i o n  systems 

e s t i m a t e s  have ranged from a  na ive  use of t h e  t y p i c a l  s t a t e  

i n s p e c t i o n  f e e  of $1.25 p e r  v e h i c l e  (22)  t o  more r e c e n t  and com- 

prehens ive  e s t i m a t e s  i n  t h e  $10 t o  $15 range (23 ,24) .  For more 

automated i n s p e c t i o n  sys t ems ,  a c o s t  of $5 p e r  v e h i c l e  was 

e s t i m a t e d  f o r  1969 p r i c e s ,  b u t  t h i s  e s t i m a t e  f a i l e d  t o  i n c l u d e  

owner 's  t ime c o s t s .  (17)  The $10 t o  $15 range seems probably 

most r e a l i s t i c .  T h i s  i s  c o n s i s t e n t  w i t h  HSRI's 1968 e s t i m a t e  

of  $7.50 t o  $10.00 p e r  v e h i c l e  a f t e r  a l lowing  f o r  i n t e r v e n i n g  

i n f l a t i o n  ( 2 , 3 )  For a checklane  type  system c o s t s  p e r  v e h i c l e  

would l i e  i n  t h e  $4.00 t o  $7.25 r ange ,  and t o t a l  c o s t s  would 

be much lower s i n c e  only a  f r a c t i o n  of t h e  v e h i c l e s  would be * 
checked. .................... 

* 
The checklane  c o s t s  were d e r i v e d  i n  t h e  manner shown i n  t h e  

fo l lowing t a b l e  : Low High 
Cost Time Time 

Cost Element : p e r  hour Needed Amount Needed Amount 
1. I n i t i a l  I n s p e c t i o n  

a .  P o l i c e  t ime $10.00 0.250 $2 .50  0.325 $3.25 
b. C i t i z e n  t ime $ 3.00  0.167 $ . 5 0  0.250 $ .75  
c .  T o t a l  i n i t i a l  

i n s p e c t i o n  $3.00 $4 ,00  

2 .  Re inspec t ions  
a .  P o l i c e  t ime $10.00 0 ,100 $1.00 0.200 $2 .00  
b .  C i t i z e n  t ime $ 3 .00  1.000 $3 . O O  1.500 $4.50 
c ,  T o t a l  i n s p e c t i o n  $mz $6.50 
d .  F r a c t i o n  of popu- 

l a t  ion  r e i n s p e c t e d  - 2 5  .50 
e .  Average p e r  i n i t i a l  

check $1 .00  $3.25 
T o t a l  c o s t  p e r  i n i t i a l  
i n s p e c t  i on  ( l c+2e)  $4 .00  $7 ,25  

I t  shou ld  be noted t h a t  t h e s e  e s t i m a t e s  a r e  not h igh ly  r e f i n e d ,  
but  were based on g e n e r a l  f a m i l i a r i t y  w i t h  checklane  o p e r a t i o n s .  
The p o l i c e  c o s t  p e r  man hour may be somewhat high p a r t i c u l a r l y  
on an inc remen ta l  c o s t  b a s i s .  Conver se ly the  c i t i z e n  t ime v a l u a t i o n  
p e r  hour may be somewhat low, c o n s i d e r i n g  c u r r e n t  Michigan wage 



The goal  of a  vchiclrl q u a l i t y  imp~ovemeut program, the11 i s ,  t o  

reduce the  net cos t  t o  soc i e ty  of nuton~ol)i le  ope ra t i on .  I n  niorc 

immediate terms,  the  prol~lem i s  t o  dev ise  n co s t / e f l ' e c t i vc  i n spec t ion  

program. T h i s  p r e sen t s  a  r a t h e r  chal lenging problem. Tile maximum 

i t ~ s p e c t i o n  e f f e c t  of a  7',': c rash reduct ion p l aces  r a t h e r  t i g h t  re-  

s t r i c t i o n s  on t he  investment per  veh ic le  i n  e l im ina t ing  d e f e c t s .  

Using :' poss ib ly  conservat ive  e s t ima te  of $1,000 cos t  per  acc iden t  

( 2 5 ) ,  and al lowing 7(;! crash reduct ion y i e l d s  i l l 1  average reduct ion 

of $70 per acc iden t  a t t r i1 )u ta l ) l e  t o  inspcc t ion  programs. Now, 

approximately 8',$ 01 the  veh i c l e s  a r e  iilvolved i n  c rashes  i n  a  y e a r ,  

s o  on n i l  a c t u a r i a l  b a s i s  t he  maximum al lowable  " inspec t ion  premium" 

per veh i c l e  would be $5.60 per year .  On t h e  o t h e r  hand, al lowing 

n q u i t e  generous cost  of $3.750 per  crash (der ived by applying 

t y p i c a l  fatality/injury/property damage r a t i o s  t o  f i g u r e s  conta ined 

i n  r e fe rence  26)  and assuming 10$ of t he  veh i c l e s  a r e  involved i n  

c r a shes ,  y i e l d s  a  maximum al lowable  inspec t ion  expendi ture  of $26.25 

per veh i c l e .  I t  should be c a r e f u l l y  noted t h a t  t he se  e s t ima te s  

were not based on a  r igorous  economic a n a l y s i s .  Rather ,  they were 

I'ormulated t o  i l l u s t r a t e  the  limits on investment i n  inspec t ion  

txlsed oil commonly a v a i l a b l e  published d a t a .  What they sugges t ,  

though, i s  t h a t  any inspec t ion  program should combine t h e  advantages 

o f  low cost  per  veh i c l e  inspected and the  a b i l i t y  t o  i n t e r c e p t  a  

high number of d e f e c t s  r e l a t i v e l y  soon a f t e r  d e f e c t s  occur .  W i t h  

t he se  c o n s t r a i n t s  i n  mind, t he  d i scuss ion  w i l l  t u r n  t o  s p e c i f i c  

a l t e r n n t  ive  approaches. 

* 
foo tno te  continued from previous  page 

r a t e s .  Times spent  on i n i t i a l  i n spec t ions  a r e  gene ra l l y  
cons i s t en t  w i t h  cur ren t  opera t ing  exper ience.  Reinspection 
t imes were judgemental.  These numbers may be s l i g h t l y  high 
s i n c e  the  1972 MSP average d i r e c t  cos t  was $1.50 per  i n spec t ion .  



C .  Checklane Approaches 

The most pronounced advantage of a  checklane system is 

economy. The savings  a r e  th ree- fo ld .  F i r s t ,  by con tac t ing  

motor i s t s  on the  road,  the checklane avoids t r a v e l  and time c o s t s  

assoc ia ted  w i t h  t he  pe r son ' s  going t o  an inspec t ion  f a c i l i t y .  

Second, few c o s t s  a r e  incurred i n  bui ld ing extensive  inspec t ion  

f a c i l i t i e s .  The t h i r d  major savings is  the  program's focus on 

the core of s e r ious ly  de fec t i ve  veh i c l e s .  T h i s  avoids the  expense 

of examining many veh ic les  without hazardous d e f e c t s .  The concen- 

t r a t i o n  on hazardous veh ic le  popula t ions  may a l s o  shor ten  t h e  

time between when a  defec t  occurs and when i t  is  de tec ted  and 

repa i red .  Under the  checklane system, some obviously poorly 

maintained veh ic les  may be checked seve ra l  times a  yea r .  The 

checklane has a l s o  been pos tu la ted  t o  y i e l d  an o v e r a l l  b e t t e r i n g  

of owner maintenance p r a c t i c e .  Concern w i t h  keeping the  veh ic le  

i n  good r e p a i r  may be increased i n  order  t o  avoid a  poss ib le  t r a f -  

f i c  c i t a t i o n  i f  stopped i n  t he  l ane .  Unfor tunate ly ,  the  present  

study produced scant  evidence of such an e f f e c t .  A f i n a l  advantage 

of the  checklane, which was not considered i n  t h i s  r e p o r t ,  i s  

t h a t  i t  does provide an opportunity t o  enforce  d r i v e r ' s  l i c ense  

r egu la t i ons  t h u s  poss ibly  reducing the  number of unl icensed,  

suspended, and revoked d r i v e r s  on the  road.  

The checklane approach is  not without d isadvantages ,  F i r s t  

the  inspec t ions  conducted a r e  l i k e l y  t o  be g ross  func t iona l  checks 

of  c e r t a i n  sys tem's  opera t ion .  Such inspec t ion  may not revea l  

more s u b t l e  d e f e c t s  which could be equal ly  a s  important t o  s a f e t y  

as  the  more obvious f a i l u r e s .  Second, d r i v e r s  may become adept 

a t  avoiding the  l anes  and those  w i t h  t he  most s e r ious ly  de fec t i ve  

veh i c l e s  would have the  g r e a t e s t  incen t ive  t o  do so .  Once t he  

veh ic le  had been inspected and found de fec t i ve ,  ex tens ive  s t e p s  a r e  

necessary t o  secure  r e p a i r  of t he  d e f e c t .  Absence of such re-  

inspec t ion  has been the  major shortcoming of cur ren t  systems. 

F ina l ly ,by  concentra t ing on a r e a s  w i t h  high propor t ions  of de fec t i ve  



v e h i c l e s ,  the  lane  a s  a  na tu ra l  consequence w i l l  weigh d i s -  

p ropor t iona te ly  on economically disadvantaged persons ,many o f  

whom a r e  members of r a c i a l  minolTity groups.  T h u s  , the  l n ~ l c  c;ln 

r a i s e  a  r a t h e r  d e l i c a t e  c i v i l  r i g h t s  i s s u e  which w i l l  r equ i r e  

c a r e f u l  cons idera t  ion of the  r e l a t i v e  mer i t s  of e f f i c i e n c y  and 

equ i ty .  In t h i s  same ve in ,  constant  a l e r t n e s s  m u s t  be maintained 

t o  prevent t h e  l ane  from becoming merely a  p r e t e x t  f o r  o the r  law 

enforcement goa l s  r a t h e r  than a veh ic le  inspec t ion  t o o l .  However, 

i n  express ing t he se  concerns i t  should be s t a t e d  t h a t  they may 

be academic. The Michigan program has been i n  e f f e c t  f o r  s i x  

years ,  including ope ra t i ons  through some very "hot" summers when 

p o l i c e  community r e l a t i o n s  were severe ly  s t r a i n e d .  Yet ,whi le  

not e n t i r e l y  f r e e  of o c c a s i o n a l L i n d i v i d u a l  c i t i z e n  unhappiness, 

t he  l ane  d id  not genera te  any major i n c i d e n t s  o r  widespread 

p r o t e s t .  

The major unresolved ques t ion  about the  checklane i s  whether 

i t  is a s  good a s  a pe r iod i c  i n spec t ion  sys tem, in  t he  sense of 

a t t a i n i n g  a s  low an incidence of veh i c l e  d e f e c t s  a s  a t t a i n e d  under 

the  pe r iod i c  system. T h i s  r epo r t  does not answer t h e  ques t ion  i n  

any s p e c i f i c ,  q u a n t i t a t i v e  sense .  The i s s u e  has been l a r g e l y  

avoided f o r  two reasons .  The f i r s t  is somewhat ph i lo soph ica l ,  but 

a l s o  con ta ins  some r e a l  t e c h n i c a l  problems. A s  suggested i n  t he  

d i scuss ion  of goa l s ,  t he  equa l ly  important ques t ion  of what i s  

the  optimal incidence of veh i c l e  d e f e c t s  has not been resolved.  

T h u s  t e s t i n g  two systems aga ins t  t h e  same s tandard ,  when t h e  

s tandard  may not be app rop r i a t e ,  does not neces sa r i l y  l ead  t o  a  

sound course of a c t i o n .  Even given t h a t  t he  performance of a  

pe r iod i c  system i s  somewhere near t h e  optimum, t he  i s s u e  of what 

i s  the  app rop r i a t e  t e s t  c r i t e r i a  remains open. Should i t  be t h e  

o v e r a l l  incidence of d e f e c t i v e  veh i c l e s  i n  t he  popula t ion ,  some 

weighted index of outage r a t e s  of p a r t i c u l a r  components, o r  t h e  

frequency of t r u l y  d e r e l i c t  veh ic les?  T h i s  sugges t s  t h e  second 

reason why t h e  "as good a s f '  ques t ion  was not answered. Review of 



the  o ther  inves t iga t ions  of vehic le  condi t ion indicated t ha t  they 

d i f f e r e d  s u f f i c i e n t l y  i n  scope, inspect ion techniques and c r i t e r i a ,  

and sampling methodology so t h a t  d i r e c t  comparison of the present  

r e s u l t s  w i t h  them would be i nva l id .  Consequently, i n  the  e a r l i e r  

chap te rs ,  the  i s sue  of whether the checklane had an e f f e c t  was 

considered, and here,given t h a t  some e f f e c t  was ind ica ted ,  t he  

concern has been whether the  lane i s  s u f f i c i e n t l y  a t t r a c t i v e  com- 

pared w i t h  o ther  a l t e r n a t i v e s  t o  merit  cont inuat ion.  



D .  Limited Conventional Inspec t ion  

A second a l t e r n a t i v e  is  inspec t ing  a  po r t i on  of the  veh i c l e  

popula t ion each year  through conventional  inspec t ion  procedures.  

A reasonable approach.might be t o  inspec t  a l l  veh i c l e s  f i v e  yea r s  

of age and o lde r  and a l l  veh i c l e s  s o l d  a s  used c a r s .  T h i s  system 

would be l e s s  c o s t l y  than un ive r sa l  i n spec t ions  and would concen- 

t r a t e  on the  veh i c l e s  most l i k e l y  t o  be d e f e c t i v e .  Annual in-  

spec t ion  of veh i c l e s  f ive-years  o ld  and o l d e r ,  and of used c a r s  a t  time 

of  s a l e  would involve near ly  60% of the  s t a t e ' s  veh i c l e s .  Approxi- 

mately 40% of the  veh i c l e s  f a l l  i n  t h e  f ive-years  and o lde r  ca t e -  

gory.  The remainder would depend on used c a r  s a l e s .  Some admini- 

s t r a t i v e  burden would be involved i n  keeping t r a c k  of which 

veh i c l e s  ought t o  be inspec ted .  In a l l , t h o u g h ,  l i m i t e d  conven- 

t i o n a l  inspec t ion  would possess  a l l  the  advantages and disadvantages  

of a  f u l l  conventional  system. The main v i r t u e  would be t h a t  i t s  

o v e r a l l  cos t  would be lower. The main s p e c i f i c  disadvantage would 

again  be t he  equ i ty  i s s u e .  Wealthier  new veh ic l e  owners would 

be exempt whi le  t he  l e s s  a f f l u e n t  owners of o lde r  veh i c l e s  would 

be sub j ec t  t o  inspec t ion  requirements.  



E ,  F u l l  Conventional Inspec t ion  

T h i s  would be an annual i n spec t ion  of every r e g i s t e r e d  veh i c l e  

i n  the  s t a t e  a s  envis ioned by the  Federal  Highway Safety  Standards .  

Such a system could be conducted by p r i v a t e  garages  under s t a t e  

superv i s ion ,  by s t a t e  operated f a c i l i t i e s ,  or,  a s  i n  F lor ida ,  by 

some mixed system a t  county op t ion .  The main appeal  of such a  

system is  i t s  u n i v e r s a l i t y  s o  t h a t  no oppor tuni ty  t o  r e p a i r  a  

de fec t i ve  veh i c l e  would be missed. Addi t iona l ly  conventional  

i n spec t ions  might be more thorough than the  checklane.  Repair of  

de fec t i ve  veh i c l e s  would be more l i k e l y  s i n c e  r e j e c t e d  o r  unin- 

spected veh i c l e s  would be q u i t e  e a s i l y  d e t e c t a b l e  from the  mass o f  

passed veh i c l e s .  

On t h e  negat ive  s i d e ,  conventional  approaches l ack  t h e  oppor- 

t u n i t y  t o  maintain p re s su re  on t h e  veh i c l e  owners f o r  good main- 

tenance p r a c t i c e  between inspec t ion  i n t e r v a l s .  The major drawback 

i s  t h e i r  high c o s t .  A s  d iscussed i n  s e c t i o n  B,  such systems a r e  

l i k e l y  t o  cos t  from $10 t o  $15 per  veh i c l e  examined. For t he  f u l l  

system, inspec t ing  t he  s t a t e ' s  5 . 5  mi l l i on  veh i c l e s  would cos t  

i n  the  $55 t o  $82.5 mi l l i on  range.  Using the  s t a t e  p o l i c e ' s  

e s t ima te  of economic l o s s  from acc iden t s  of $752 mi l l i on  per  year  

and the  7% acc iden t  reduc t ion  f i g u r e  discussed i n  Sect ion B,  t h e  

b e n e f i t  of t he  f u l l  conventional  program would be $52.6 mi l l i on  

per  year .  Hence, un l e s s  more generous e s t ima te s  of acc iden t  c o s t s  

o r  h igher  e s t ima te s  of e f f e c t i v e n e s s  a r e  used,  a  f u l l  convent ional  * 
program would not appear t o  be cos t  b e n e f i c i a l .  The major cos t  

burden of t he  f u l l  conventional  system comes from inspec t ing  a  

l a r g e  number of veh i c l e s  which a r e  q u i t e  un l ike ly  t o  have 

hazardous d e f e c t s .  

W i t h  e i t h e r  a  f u l l  o r  a  l im i t ed  convent ional  system, t he  

app rop r i a t e  s t r u c t u r e  w i l l  have t o  be s e l e c t e d .  The r a m i f i c a t i o n s  

* 
I t  should be again  noted t h a t  t he se  numbers a r e  not 
based  on a r igorous  economic a n a l y s i s  and t h u s  may not 
be imprecise.  Never theless ,  they a r e  not p a t e n t l y  
unreasonable .  259 



e i t h e r  of a  p r i v a t e  garage system o r  of  a  s t a t e  operated one 

r equ i r e  more i n v e s t i g a t i o n ,  but s t a t e  opera t ion  i n i t i a l l y  seems 

more a t t r a c t i v e .  P r i v a t e  garages o f f e r  g r e a t  motor i s t  convenience 

and low i n i t i a l  c o s t .  Yet, they a r e  more cos t l y  per  inspec t ion  

due t o  use of low-volume, l abor - in tens ive  methods, they a r e  l e s s  

amenable t o  t echnolog ica l  improvement, and they car ry  a high r i s k  

of widespread abuses.  -4 s t a t e  operated system would e n t a i l  more 

inconvenience f o r  t he  mo to r i s t ,  p a r t i c u l a r l y  i n  t h i n l y  populated 

a r ea s ,  and would impose a l l  t he  d i f f i c u l t i e s  of e s t a b l i s h i n g  a  

major new s t a t e  program. These disadvantages  seem o f f s e t  by t he  

lower cost  of high-volume opera t ions  and the  assurance of uniform, 

f a i r  procedures,  The county op t ion  approach, a s  used i n  F l o r i d a ,  

avoids t he  i s s u e  a t  t h e  s t a t e  l e v e l ,  but only a t  the  cos t  of 

c r e a t i n g  83 d i f f e r e n t  i n spec t ion  programs, each w i t h  d i f f e r i n g  

s tandards  and r e l i a b i l i t y .  A uniform s ta te-wide system t h e r e f o r e  

seems more advantageous. 

Overal l  t h e  f u l l  conventional  system would not appear t o  be 

cos t  b e n e f i c i a l .  The p o s s i b i l i t y  t h a t  a  f u l l  conventional  system 

w i l l  be more e f f e c t i v e  i n  reducing the  incidence of c e r t a i n  types  

of d e f e c t s  undeniably e x i s t s .  Never theless ,  t he  a d d i t i o n a l  s a f e t y  

bene f i t  from such pos s ib l e  improvements lack proof .  Such f a c t o r s  

then mi t i ga t e  aga ins t  recommendation of a  f u l l  conventional  system. 



F ,  Diagnos t ic  Systems 

The d i a g n o s t i c  systems approach t o  v e h i c l e  s a f e t y  q u a l i t y  

encompasses two r e l a t e d  concepts :  (1) automation and instrumen- 

t a t i o n  of t h e  i n s p e c t i o n  p rocess  and (2) i n s t a l l a t i o n  of in -veh ic l e  

cond i t ion  monitor ing systems.  Diagnos t ic  systems rep resen t  t h e  

bold new f u t u r e  i n  v e h i c l e  maintenance. I n  some way t h i s  f u t u r e  

has  a l ready come w i t h  t h e  i n t r o d u c t i o n  of e l e c t r o n i c  cond i t ion  

monitoring dev ices  on Volkswagens. Fur the r  development of such 

systems i s  envis ioned  by t h e  Motor Vehicle Cost Savings and 

Information Act of 1972 which provides  s u b s t a n t i a l  Federa l  funding 

f o r  both r e sea rch  and development and f o r  implementation of s t a t e  

demonstrat ion programs. 

Diagnos t ic  systems promise s e v e r a l  marked improvements i n  t h e  

s t a t e  of t h e  a r t .  For i n s p e c t i o n ,  automation techniques have been 

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

a r e  assumed t o  lower c o s t s  by speeding t h e  p rocess .  (1)  Addition- 

a l l y ,  t hese  techniques  may lower r e p a i r  c o s t  by provid ing  more 

a c c u r a t e  informat ion  on t h e  p r e c i s e  na tu re  of t h e  problem, (28)  

Such b e n e f i t s  can accrue  even w i t h  c u r r e n t  v e h i c l e  des igns ,  

B r i e f l y ,  adopt ion  of autmoation techniques  t o  i n s p e c t i o n  can reduce 

c o s t s  and i n c r e a s e  e f f e c t i v e n e s s ,  perhaps then  making p e r i o d i c  

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

More impor tan t ly ,  bu i ld ing  cond i t ion  monitoring systems i n t o  

t h e  veh ic l e  has  a  high p o t e n t i a l  f o r  improving s a f e t y  q u a l i t y  and 

i n c r e a s i n g  m a i n t a i n a b i l i t y .  Such systems could provide  immediate 

warnings of hazardous c o n d i t i o n s .  O r , i f  cont inuous onboard monitor- 

ing  were not f e a s i b l e ,  s enso r s  might be r e g u l a r l y  checked by t e s t  

equipment as  p a r t  of t h e  s e r v i c e  o p e r a t i o n s ,  a s  i n  t h e  p resen t  

Volkswagen system. (29)  I t  i s  easy t o  env i s ion  every s e r v i c e  

s t a t i o n  w i t h  a  mini-computer which scans  c r i t i c a l  component systems 

w i t h  p lug-in read-out c i r c u i t s  i n  j u s t  a s  r o u t i n e  a  f a sh ion  a s  

checking o i l  w i t h  each f i l l - u p .  On-vehicle systems can br idge  



two important gaps of any in spec t ion  system. F i r s t ,  they can 

r a d i c a l l y  shor ten  the  time between a f a i l u r e ' s  occurrance and i t s  

d e t e c t i o n ,  t h u s  minimizing t h e  dura t ion  of t h e  hazard.  Second, 

such systems may lower c o s t s  s u f f i c i e n t l y  t o  make f r equen t ,  wide- 

spread t e s t i n g  v i a b l e .  However, c a r e f u l  though would have t o  be 

given t o  app rop r i a t e  enforcement mechanisms f o r  those  who would be 

unwil l ing t o  meet t h e  s t anda rds .  

Since d i agnos t i c  systems e x i s t  more i n  concept than i n  

r e a l i t y ,  i t  i s  d i f f i c u l t  t o  appra i se  f u l l y  t h e i r  m e r i t s .  An easy 

c r i t i c i s m  is t h a t  such systems have not ye t  had a  f u l l ,  independent 

economic a p p r a i s a l .  Yet, some at tempts  have been made, and they 

have i nd i ca t ed  a  good p o t e n t i a l  payoff ( 1 , 2 8 ) .  Condition monitoring 

approaches do look p a r t i c u l a r l y  promising, provided t h a t  people 

heed the  warnings.  A hos t  of t e c h n i c a l  problems remain t o  be 

solved.  These include what systems t o  monitor ,  how t o  monitor them, 

r e l i a b i l i t y ,  and s t a n d a r d i z a t i o n .  Progress on t he se  problems has 

been made, and a t  l e a s t  ane system is  i n  mass product ion.  Yet 

u n t i l  more is  known, a  s o l i d  assessment cannot be made. 

Experience i n  o the r  a r e a s  can provide a  guide .  In a v i a t i o n ,  

d i agnos t i c  systems have g r e a t l y  a l t e r e d  maintenance p r a c t i c e  and 

lead t o  s u b s t a n t i a l  i nc rea se s  i n  e f f i c i e n c y .  (30)  These develop- 

ments have provided impetus t o  the  d i agnos t i c  approach i n  motor 

veh i c l e s .  Yet even i n  a v i a t i o n ,  t h e r e  have been limits t o  t h e  

payoffs  from such systems.  Fu r the r ,  a v i a t i o n  a p p l i c a t i o n s  have 

been t o  more complex and c r i t i c a l  systems than found i n  motor 

v e h i c l e s .  Since automotive systems a r e  l e s s  complex, monitoring 

systems may be correspondingly simple and inexpensive ,  t h u s  

making them economically a t t r a c t i v e .  To g e n e r a l i z e ,  t h e  success  

of a  t echnolog ica l  approach i n  one a r ea  i n d i c a t e s  t h a t  i t  mer i t s  

s e r i o u s  cons idera t ion  i n  o the r  f i e l d s ,  b u t  such a  t r a n s f e r  r equ i r e s  * 
p r e c i s e  understanding of t h e  d i f f e r e n c e s  among a r e a s .  The his tory  .................... 

* 
The we l l  pub l ic ized  t r o u b l e s  of t h e  F-111 po in t  t o  t he  

d i f f i c u l t y  of applying c e r t a i n  automotive des ign concepts t o  
a v i a t i o n .  S imi la r ly  t h e  problems of aerospace c o n t r a c t o r s  
i n  working on ground t r a n s p o r t a t i o n  systems i n d i c a t e s  t h a t  
technology might not flow too  e a s i l y  i n  the  o t h e r  d i r e c t i o n .  
The l e s son  i s  t h a t  whi le  such exchanges of i deas  a r e  o f t e n  
va luab l e  t h e r e  a r e  r a r e l y  easy s o l u t i o n s .  



of complex systems has o f t e n  shown t h a t  o r i g i n a l  es t imates  of 

meri t  were op t imi s t i c .  Implementation o f t en  has taken longer ,  

been more d i f f i c u l t ,  and incurred higher cos t s  than o r i g i n a l l y  

an t i c ipa t ed .  Realized ga ins  have o f t en  turned out t o  be lower. 

Yet i n  computers, communications, a v i a t i o n ,  and medicine, among 

many a r ea s ,  technological  change has brought dramatic reduct ions  

i n  c o s t ,  inc reases  i n  performance, and improvements i n  r e l i a b i l i t y  

and s a f e t y ,  a l l  w i t h i n  r e l a t i v e l y  sho r t  time per iods .  In  s h o r t ,  

progress i s  a  t r i c k y ,  unpredic table  beas t .  One's dreams a r e  o f t en  

unrea l ized ,  but one ' s  r e a l i t y  is usual ly  s u b s t a n t i a l l y  improved. 

Philosophy a s ide ,  the  present  f e d e r a l  program under t h e  

Motor Vehicle Cost Savings Act o f f e r s  t he  s t a t e  admin is t ra t ion  

some a t t r a c t i v e  oppor tun i t i e s .  Ava i l ab i l i t y  of s u b s t a n t i a l  

Federal  funding would ease  the  f i n a n c i a l  burdens of e s t a b l i s h i n g  

an inspect ion system. Michigan's unique pos i t i on  w i t h  t he  auto- 

mobile indust ry  provides good oppor tun i t i e s  f o r  t e chn ica l  exchanges 

i n  developing an outs tanding system. Applying the  most modern 

approach i s  i n  keeping w i t h  Michigan's progress ive  image. 

P o l i t i c a l l y  s t a t e  o f f i c i a l s  would be i n  a much s t ronger  pos i t i on  

w i t h  Federal o f f i c i a l s  by helping shape the  fu tu re  r a t h e r  than 

continuing a  ruggedly independent s tance .  S t i l l ,  t h e  cost  of 

pioneering a r e  l i k e l y  t o  be high,  even w i t h  Federal  support ,  and 

r i s k s  of s u b s t a n t i a l  disappointments cannot be ignored. The 

d i f f i c u l t y  of f ind ing  wel l -es tab l i shed ,  continuing success s t o r i e s  

i n  highway s a f e t y  programs adds p l a u s i b i l i t y  t o  such r i s k s  of 

f a i l u r e .  S t i l l ,  the  p o t e n t i a l s  of d iagnos t ic  systems meri t  s e r i o u s  

cons idera t ion .  A t  a min imum a t e chn ica l l y  q u a l i f i e d  ind iv idua l  

should be made responsible  f o r  keeping abreas t  of developments 

and pe r iod i ca l l y  repor t ing  on them t o  o ther  responsible  o f f i c i a l s .  



G . Conclusions 

In Chapter I ,  the  recommendation was f o r  Michigan t o  continue 

t he  checklane program a s  i t s  in spec t ion  system. Hopefully,  i n  

t h i s  chap te r ,  t h e  reasons  behind the  recommendation were more 

c l e a r l y  s p e l l e d  o u t .  Af te r  reviewing t h e  a l t e r n a t i v e s ,  the  check- 

l ane  appears t o  be t he  most s a t i s f a c t o r y .  The eva lua t ion  research  

i nd i ca t ed  t h a t  t he  program d i d  have an e f f e c t  on veh i c l e  s a f e t y  

q u a l i t y  and t h a t  the  follow-up procedures d id  remarkably w e l l .  

Admittedly, t h e  evidence m i g h t  have been s t r o n g e r ,  b u t  t h e  magni- 

tude of t h e  i n v e s t i g a t i o n  does i nc rea se  i t s  b e l i e v a b i l i t y .  Given 

t h a t  t h e  research  does po in t  t o  an e f f e c t ,  then t he  low c o s t ,  

a b i l i t y  t o  focus on t h e  core of t he  problem and t h e  non-vehicle 

s a f e t y  b e n e f i t s  of t he  checklane a l l  point  t o  i t s  con t inua t ion .  

I f  s t a t e  o f f i c i a l s  chose t o  a c t  o therwise ,  then the  l i m i t e d  

conventional  o r  t he  experimental  d i agnos t i c  systems would be 

r a t e d  equa l ly .  Both w i l l  be more c o s t l y  than t he  checklane pro- 

gram, by a  s u b s t a n t i a l  margin, and the  a d d i t i o n a l  immediate b e n e f i t s  

a r e  problemat ical .  The choice i s  between a  p ioneer ing and a  con- 

ven t iona l  approach. Universal  conventional  i n spec t ion  is by  f a r  

t he  most cos t l y  a l t e r n a t i v e ,  and t h e  c o s t s  may w e l l  exceed t h e  

b e n e f i t s .  Addi t iona l ly ,  t he  conventional  approach f aces  t he  

p o s s i b i l i t y  of becoming obso l e t e ,  and a  f u l l  system would be harder  

t o  change than a  l i m i t e d  one. For an a l t e r n a t i v e  s t a t e  opera t ion  

seems more d e s i r a b l e .  The admin i s t r a t i ve  burdens of e s t a b l i s h i n g  

a  new s t a t e  operated system w i l l  be g r e a t ,  b u t  t he se  a r e  smal l  

compared w i t h  those  of maintaining a  f a i r ,  e q u i t a b l e ,  e f f e c t i v e ,  

and progress ive  system w i t h  s e v e r a l  thousand independent ope ra to r s .  

To r e s t a t e  the  conclus ions  once more, t h e  checklane appears 

t o  meri t  con t inua t ion  f o r  t he  in te rmedia te  f u t u r e .  The present  

eva lua t ion  has shown some p o s i t i v e ,  though q u a l i f i e d ,  e f f e c t s  on 

improving veh i c l e  condi t ion .  The good success  of t h e  experimental  

follow-up procedures i n d i c a t e s  a  f a i r l y  s t rong  p o t e n t i a l  f o r  even 

g r e a t e r  improvements w i t h  t he  enactment of mandatory r e p a i r  pro- 



v i s ions .  A t  t he  same time, t he  s t a t e  should keep abreas t  of 

changing technology, so t h a t  i n  f i v e  t o  t en  years  when the  poten- 

t i a l s  of d iagnos t ic  systems have been more f u l l y  r e a l i z e d ,  t he  

s t a t e  can move t o  what is then the  best  system. 
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APPENDIX A 

SECONDARY ANALYSES OF SAMPLE INSPECTION DATA 



A s  n o t e d  i n  Chap te r  111, i n c r e a s e s  of  d e f e c t s  i n  Kent o r  

Genesee c o u n t i e s  w i t h  no change i n  Ingham county may b e  viewed 

a s  s u p p o r t i v e  e v i d e n c e  f o r  random i n s p e c t i o n  o f  2 0 %  of t h e  

v e h i c l e  p o p u l a t i o n .  However, s i n c e  t h a t  i n t e r p r e t a t i o n  i s  

q u e s t i o n a b l e  a t  b e s t ,  t h o s e  d a t a  a r e  p r e s e n t e d  h e r e  r a t h e r  

t h a n  i n  t h e  main t e x t .  

S i n c e  t o t a l  c o n t r o l  d e f e c t s  were found t o  i n c r e a s e  i n  

Genesee county  (see Tab le  I I I . 9 ) ,  r e g r e s s i o n  a n a l y s e s  were 

computed f o r  each  component of  t h e  t o t a l  c o n t r o l  sub-system.  

R e s u l t s  f o r  t h e s e  a n a l y s e s  on s t e e r i n g ,  f o o t  b r a k e ,  emergency 

b r a k e ,  t i r e  b u l g e ,  and t i r e  t r e a d s  a r e  p r e s e n t e d  i n  Tab le  A. 1. 

S t e e r i n g  d e f e c t s  d e c r e a s e d  s i g n i f i c a n t l y  i n  Ingham and 

Kent c o u n t i e s .  Again,  n o t e  t h e  v e r y  s m a l l  number of  d e f e c t s  

p e r  100 v e h i c l e s  ( i . e .  , c o n s t a n t  c o e f f i c i e n t )  . S i n c e  t h e  

a b s o l u t e  f i g u r e s  a r e  s o  s m a l l ,  a  decrement  i s  p r a c t i c a l l y  

mean ing le s s .  T i r e  t r e a d  d e f e c t s  can  be s e e n  t o  have i n c r e a s e d  

s i g n i f i c a n t l y  i n  Genesee c o u n t y ,  b u t  were unchanged i n  Kent 

and Ingham. 

I n  o r d e r  t o  de t e rmine  i f  t h e s e  e f f e c t s  were s p e c i f i c  t o  

e i t h e r  low o r  h i g h  income a r e a s ,  t h e  d a t a  were s t r a t i f i e d  by 

income. The r e s u l t s  a r e  p r e s e n t e d  i n  Tab le  A.2. S t e e r i n g  

d e f e c t s  were found t o  have d e c r e a s e d  o n l y  i n  K e n t ' s  h i g h  income 

a r e a s .  Tire  t r e a d  d e f e c t s  showed no change i n  Genesee f o l l o w i n g  

income s t r a t i f i c a t i o n .  

A s  n o t e d  i n  Chanter  111, d e f e c t s  f o r  t h e  t o t a l  v i s i o n  com- 

ponen t s  were s o  few t h a t  drawing c o n c l u s i o n s  abou t  obse rved  

changes i s  t enuous .  T h e r e f o r e ,  computa t ion  o f  r e g r e s s i o n  

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

t o  c i r cumven t  q u e s t i o n a b l e  c o n c l u s i o n s  w h i l e  s t i l l  p r e s e n t i n g  

t h e  r e l e v a n t  r e s u l t s .  T a b l e  A . 3  shows t h a t  w i p e r  d e f e c t s  

i n c r e a s e d  i n  t h e  h i g h  income a r e a s  o f  Genesee county  and ob- 

s t r u c t e d  v i s i o n  d e c r e a s e d  i n  b o t h  t h e  h i g h  and low income 

a r e a s  o f  Ingham. 



TABLE A. 1 

R e g r e s s i o n  A n a l y s e s  o f  T o t a l  C o n t r o l  D e f e c t s :  
numbe r  o f  d e f e c t s  p e r  1 0 0  v e h i c l e s  

V a r i a b l e  C o u n t y  Income  C o n s t a n t  C y c l e  E r r o r  F S i g .  

S t e e r i n g  K e n t  A l l  . 6 6  - . I 4  . 2 4  3 . 3 8  . 0 7  

G e n e s e e  A l l  . 1 9  . 0 5  , 3 5  , 3 1 0  . 5 8  

I n g h a m  A l l  . 5 7  - . I 2  . 2 2  2 .64  . 1 0  

F o o t  B r a k e  K e n t  A l l  . 2 8  - . 0 5  . 1 5  . 6 0 0  . 4 4  

G e n e s e e  A l l  . 0 9  . 0 5  . 2 5  , 4 2 9  . 5 1  

Ingham A l l  . 09  - . O O  . 0 9  . O O O  . 9 9  

Emergency  K e n t  A l l  8 . 0 3  . 2 2  7 . 9 2  . 249  , 6 2  
B r a k e  G e n e s e e  A l l  8 . 0 3  . 6 8  9 . 0 4  1 . 9 6  . 1 6  

Ingham A l l  1 1 . 2 2  - . I 6  9 . 5 9  , 1 1 4  . 7 4  

T i r e s  K e n t  A l l  --- --- --- ---- --- 
B u l g e  G e n e s e e  A l l  --- --- --- ---- --- 

I n g h a m  A l l  . 0 4  - . O O  . 0 4  , 0 0 0  . 9 9  

T i r e  K e n t  A l l  1 4 . 4 5  - . 2 3  1 1 . 8 7  . 1 9 6  . 6 6  
T r e a d s  G e n e s e e  A l l  1 3 . 0 4  1 . 2 4  1 3 . 9 2  4 . 2 8  . 0 4  

I n g h a m  A l l  1 9 . 0 6  - . 7 8  1 3 . 9 3  1 . 9 0  . 1 7  

TABLE A .  2 

R e g r e s s i o n  A n a l y s e s  o f  S t e e r i n g  a n d  T i r e  T r e a d s  
S t r a t i f i e d  b y  I n c o m e :  

number  of d e f e c t s  p e r  1 0 0  v e h i c l e s  

V a r i a b l e  C o u n t y  Income  C o n s t a n t  C y c l e  E r r o r  F  S i g .  

S t e e r i n g  I n g h a m  Low . 3 6  - . 0 1  . 09  1 . 9 3  .16  

H i g h  . 7 8  - . 1 4  . 3 3  1 . 3 8  . 2 4  

S t e e r i n g  K e n t  Low . 4 7  - .09 .21 . 8 1 7  . 3 7  

H i g h  . 8 3  - . I 8  . 2 7  2 . 7 5  . 1 0  

T i r e  T r e a d s  G e n e s e e  Low 1 3 . 8 3  1 . 3 2  1 4 . 6 3  2 . 2 3  . 1 4  

H i g h  1 2 . 4 0  1 . 1 5  1 3 . 3 2  2 . 0 1  . 1 6  



TABLE A. 3  

R e g r e s s i o n  A n a l y s e s  o f  W i p e r s ,  M i r r o r s ,  a n d  
O b s t r u c t e d  V i s i o n  S t r a t i f i e d  by Income:  

number o f  d e f e c t s  p e r  100 v e h i c l e s  

V a r i a b l e  Coun ty  Income C o n s t a n t  C y c l e  E r r o r  F S i g .  

W i p e r s  G e n e s e e  Low 2 . 0 5  . 2 1  2 .62  , 3 2 0  .57  

High  . 8 5  . 6 1  2 . 5 9  2 . 9 1  .09  

M i r r o r  K e n t  Low 1 . 2 3  - . I 7  . 7 2  . 8 3 5  .36  

High  1 . 1 5  - . 2 3  . 4 5  2 .60  .ll 

V i s i o n  Ingham Low 9 . 4 1  -1 .34  5 . 1 3  7 . 4 8  . 0 1  
O b s t r u c t e d  

High  5 . 0 1  - .62  3 . 0 1  2 . 8 7  .09  

TABLE A. 4  

g egression A n a l y s e s  o f  E x h a u s t  N o i s e :  
number o f  d e f e c t s  p e r  100 v e h i c l e s  

V a r i a b l e  C o u n t y  Income C o n s t a n t  C y c l e  E r r o r  F S i g ,  

E x h a u s t  K e n t  A l l  3 . 5 3  . 6 2  5 . 0 8  3.20 . 0 7  
N o i s e  

Genesee  A l l  6 .84 . 2 3  6 . 9 7  . 2 9 7  . 5 9  

Ingham A l l  8 .63  - . I 5  7 . 5 2  , 1 2 7  . 7 2  

K e n t  Low 3 .70  1 . 1 2  6 . 4 7  3 . 9 3  . 0 5  

High 3 . 3 5  . 2 1  3 .84  , 2 5 9  . 6 1  



F i n a l l y ,  r e g r e s s i o n  a n a l y s e s  were computed f o r  e x h a u s t  

n o i s e  because  t h e  l i g h t i n g  su rvey  r e s u l t s  i n d i c a t e d  t h i s  com- 

ponen t  showed improvement i n  some c a s e s  and worsen ing  i n  o t h e r s .  

Tab le  A . 4  r e v e a l s  t h a t  e x h a u s t  n o i s e  i n c r e a s e d  i n  Kent coun ty ,  

s p e c i f i c a l l y  i n  low income a r e a s .  



Sample Inspection Procedures 

1. General ,  The inspect ion procedure f o r  the  sample inspect ion 

w i l l  be the  same a s  f o r  regu la r  veh ic le  inspect ions  a s  ou t l i ned  i n  

t he  Michigan Motor Vehicle Manual. The inspect ion c r i t e r i a ,  l ane  

se t -up,  and general  opera t ions  w i l l  follow s tandard p r a c t i c e .  The 

sample inspect ion w i l l  d i f f e r ,  however, i n  scheduling,  general  s i t e  

l oca t i on ,  veh ic le  s e l e c t i o n ,  and interview admin is t ra t ion .  

2 ,  S i t e  Se l ec t i on .  (a)  General,  Areas f o r  s i t e s  w i l l  be s e l -  

ec ted  according t o  t he  experimental p lan.  Eight s i t e s  w i l l  be 

s e l e c t e d  i n  each county. Four of these  s i t e s  w i l l  be i n  higher 

income a r e a s ,  and four  w i l l  be i n  lower income a r e a s ,  Moreover, 

s i t e s  w i l l  be chosen t o  include both c e n t r a l  c i t y  and urban f r i n g e  

l oca t i ons ,  

( b )  S p e c i f i c s .  Within t he  s e l ec t ed  a r e a s ,  s p e c i f i c  s i t e s  w i l l  

be chosen t o  have two c h a r a c t e r i s t i c s .  F i r s t ,  should be s i t e s  on 

s t r e e t s  with moderate t r a f f i c  volume, 100 t o  300 veh ic les  per hour, 

of predominantly l o c a l  t r a f f i c .  Through rou t e s  and neighborhood 

s t r e e t s  a r e  t o  be avoided. Secondly, a  s i t e  must be s u i t a b l e  f o r  

s a f e  and e f f i c i e n t  opera t ion  and must be s e t  up according t o  t he  

inspect ion manual. 

3. Scheduling, Sample inspect ions  w i l l  be conducted f o r  a t h r ee  

hour period a t  each s i t e ,  S t a r t i n g  times w i l l  be var ied  over the  

day in  order t o  have a  r ep re sen t a t i ve  mix of t r a f f i c .  Four s t a r t i n g  

times w i l l  be used, 7:30 a , m , ,  10:30 a .m. ,  12:30 p.m., and 2:30 p.m. 

Each s i t e  w i l l  be v i s i t e d  on the  same day of t h e  week and a t  the  

same s t a r t i n g  time f o r  each v i s i t .  A l l  t h e  s i t e s  i n  a  county w i l l  

be v i s i t e d  during a  one week per iod,  S t a r t i n g  times w i l l  be balanced 

across  s i t e  types ,  T h i s  means t h a t  each s t a r t i n g  time w i l l  be used 

twice during the  week, once f o r  a  high income loca t ion  and once f o r  

a  low income loca t ion ,  Each county, and thereby each s i t e ,  w i l l  be 

v i s i t e d  f i v e  times over t he  da ta  c o l l e c t i o n  per iod.  

4 ,  Vehicle s e l e c t i o n .  Since the  purpose of the  sample is t o  

ob t a in  a  r ep re sen t a t i ve  p i c t u r e  of t he  populat ion of t he  veh i c l e s ,  

s e l e c t i o n  procedures must be adhered t o  w i t h  g rea t  c a r e .  The pro- 

cedure ou t l i ned  here has been designed t o  insure  t h a t  the  sample w i l l  

be f r e e  of b i a s ,  In e f f e c t ,  t he  procedure is t o  make the  s e l e c t i o n  

of a  veh i c l e  f o r  inspect ion completely a r b i t r a r y  so t h a t  t he  person 

making the  s e l e c t i o n  w i l l  not a f f e c t  the  sample w i t h  h i s  own pre- 

conceptions of what t he  r ep re sen t a t i ve  populat ion looks l i k e .  The 



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

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

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

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

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

Depend ing  o n  t r a f f i c  volume h e  w i l l  s t o p  e v e r y  5 t h ,  l o t h ,  1 5 t h  o r  2 5 t h  

v e h i c l e  t h a t  a r r i v e s ,  The i n t e r v a l  w i l l  v a r y  f rom o n e  i n  f i v e  f o r  

l i g h t  t r a f f i c  t o  o n e  i n  t w e n t y - f i v e  f o r  v e r y  heavy  t r a f f i c ,  When 

t h e  v e h i c l e  t h a t  a r r i v e s  i n  "on t h e  c o u n t v  i t  w i l l  be waved i n t o  t h e  

i n s p e c t i o n  l a n e  r e g a r d l e s s  o f  i t s  a g e  o r  c o n d i t i o n .  Only  three t y p e s  

o f  v e h i c l e s  a r e  t o  be  o m i t t e d :  l a r g e  t r u c k s ,  emergency v e h i c l e s ,  a n d  

o u t - o f - s t a t e  v e h i c l e s .  I f  o n e  o f  these v e h i c l e s  a r r i v e s  o n  

t h e  c o u n t ,  t h e  v e h i c l e  i m m e d i a t e l y  f o l l o w i n g  it w i l l  be c h o s e n .  

I f  t r a f f i c  volume c h a n g e s  o v e r  t h e  s a m p l i n g  p e r i o d ,  t h e  o b s e r v e r  may 

c h a n g e  t h e  s e l e c t i o n  i n t e r v a l .  T h i s  c h a n g e  s h o u l d  b e  make i m m e d i a t e l y  

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

a p p r o a c h i n g .  

5.  P o s t - s e l e c t i o n .  A f t e r  t h e  v e h i c l e  h a s  been waved i n t o  t h e  l a n e ,  - 
t h e  p e r s o n  a s s i g n e d  t o  g r e e t  t h e  m o t o r i s t  w i l l  s t a t e  t h a t  t h e  motor -  

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

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

p rogram,  h e  is b e i n g  a s k e d  t o  c o m p l e t e  a  b r i e f  q u e s t i o n n a i r e  w h i l e  

a w a i t i n g  i n s p e c t i o n .  C o m p l e t i o n  o f  t h e  q u e s t i o n n a i r e  w i l l  be v o l -  

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

q u e s t i o n n a i r e ,  i t  s h o u l d  be g i v e n .  R e q u e s t s  t o  b e  e x c u s e d  f rom 

i n s p e c t i o n  s h o u l d  be d e n i e d  i n  k e e p i n g  w i t h  r e g u l a r  o p e r a t i n g  p r o -  

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

a n d  m a t e r i a l l y  a f f e c t  h i s  w e l f a r e ,  e . g .  when t h e  d r i v e r  is t r a n s -  

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

t h e  v e h i c l e  may b e  e x c u s e d ,  A f t e r  t h e  p e r s o n  h a s  c o m p l e t e d  t h e  

q u e s t i o n n a i r e ,  t h e  form w i l l  be  c o l l e c t e d  from him, a n d  t h e  v e h i c l e  

r e g i s t r a t i o n  number w i l l  b e  n o t e d  o n  t h e  f o r m .  Then t h e  v e h i c l e  

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

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

6 .  S p e c i a l  c l e r i c a l  p r o c e d u r e s .  I n s p e c t i o n  r e s u l t s  w i l l  be 

r e c o r d e d  o n  t h e  r e g u l a r  r e p o r t  f o r m ,  S p e c i a l  i d e n t i f i c a t i o n  numbers 
a r e  a s s i g n e d  t o  e a c h  s a m p l e  s i t e ,  a n d  these s h o u l d  be r e c o r d e d  o n  

t h e  fo rm s o  t h a t  s a m p l e  i n s p e c t i o n s  c a n  be  i d e n t i f i e d  f o r  l a t e r  d a t a  



processing purposes. Besides the regular processing of inspection 

forms, two other c l e r i c a l  tasks  must be performed. F i r s t  a summary 

a c t i v i t y  sheet for  the s i t e  m u s t  be completed, T h i s  sheet w i l l  

ind ica te  s i t e  number. da te ,  t o t a l  vehicles  sampled, and number of 

vehicles  f a i l e d .  Second, questionnaires and inspection repor ts  w i l l  

be matched, and the inspection s t a t u s  of the vehicle w i l l  be recorded 

on the appropriate place on the questionnaire.  
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T a b l e  B .3a  

R e g r e s s i o n  R e s u l t s :  P e r c e n t  C a r s  w i t h  
O n l y  P l a t e  L i g h t  O u t  b y  C o u n t y  a n d  I n c o m e  L e v e l  

C o u n t y  I n c o m e  No. C o n s t a n t  T i m e  N i g h t  I n c o m e  R~ 
L e v e l  O b s .  T y p e  

A l l  3  A l l  1 6 3  2 2 . 0 4 7  - 0 . 5 3 8  -2 .049**  - 3 . 1 3 7 * *  2 2 . 5 5 5  
Low 8 3  1 6 . 5 4 9  0 . 3 2 0  0 . 8 0 8  2 . 6 7 8  
H i g h  80  1 8 . 1 5 0  - 1 . 4 2 1 * *  - 1 , 7 1 9 * *  1 7 . 2 4 7  

G e n e s e e  A l l  5 6  1 6 . 8 3 0  - 1 . 1 3 4 *  - 0 . 3 7 7  - 1 . 8 4 5 * *  1 3 . 7 7 2  
LOW 2 8  1 2 . 8 7 4  - 0 . 8 4 5  0 . 8 7 1  6 . 2 7 6  
H i g h  2 8  1 5 . 2 5 1  - 1 . 4 2 3  - 1 . 6 2 6  1 2 . 9 8 8  

I n g h a m  A l l  5 6  2 4 . 3 6 1  - 1 . 3 9 2 *  - 2 . 7 0 5 * *  - 3 . 3 4 8 * *  3 3 . 8 0 8  
LOW 2 9  1 6 . 4 5 6  - 0 . 6 2 8  - 0 . 2 6 1  2 . 9 5 3  
H i g h  2 7  2 2 . 3 8 1  - 2 . 1 4 7 *  -5 .316**  4 6 . 1 7 2  

K e n t  A l l  5 1  2 6 . 1 8 9  0 . 4 1 4  - 3 . 3 4 4 " "  - 4 . 2 8 1 * *  4 4 . 2 3 8  
Low 26  2 2 . 7 4 8  1 . 3 9 8  - 4 . 6 9 7 * *  3 3 . 1 0 2  
H i g h  2 5  1 6 . 7 4 2  - 0 . 5 5 4  -1 .967**  2 1 . 8 2 9  

G e n e s e e  A l l  1 1 2  2 0 . 4 4 9  - 1 . 3 2 1 * *  -1 .414**  - 2 . 6 0 1 * *  2 1 . 4 5 6  
a n d  Low 5 7  1 4 . 4 4 3  - 0 . 7 9 9  0 . 4 9 8  3 . 5 2 7  
I n g h a m  H i g h  5 5  1 8 . 7 1 8  - 1 . 8 3 4 * *  - 3 . 4 0 3 * *  2 7 . 7 2 3  
Combined  

* S i g n i f i c a n t  a t  . 9 0  c o n f i d a n c e  level  or  h i g h e r .  
* * S i g n i f i c a n t  a t  . 9 5  c o n f i d a n c e  l e v e l  o r  h i g h e r .  



T a b l e  B .3b  

R e g r e s s i o n  R e s u l t s :  P e r c e n t  C a r s  w i t h  
S i n g l e  D e f e c t s  by C o u n t y  a n d  I n c o m e  L e v e l  

C o u n t y  I n c o m e  No. C o n s t a n t  T i m e  N i g h t  I n c o m e  R 
L e v e l  Obs .  T y p e  

A l l  3  A l l  1 6 3  3 3 . 8 7 8  - 0 . 8 5 7  -1 .956**  -6 .293**  3 5 . 9 9 7  
Low 8 3  2 6 . 3 8 0  0 . 4 6 3  - 2 . 1 8 0 "  4 . 7 3 2  
H i g h  80 2 2 . 5 3 1  -2 .220**  -1 .719**  1 7 . 2 4 7  

G e n e s e e  A l l  5 6  2 9 . 0 4 6  - 1 . 4 8 3 *  0 . 7 3 2  -5 .818**  4 2 . 4 5 0  
Low 2 8  2 1 . 1 7 4  - 0 . 6 9 0  1 . 5 4 1  9 . 2 4 1  
H i g h  2 8  1 9 . 4 6 5  - 2 . 2 7 6  - 0 . 0 7 7  1 0 . 1 9 1  

I n g h a m  A l l  5 6  3 1 . 1 1 7  - 1 . 6 9 0 *  - 2 . 0 7 1 *  -3 .845**  2 6 . 7 2 3  
LOW 29  2 4 . 0 3 5  - 0 . 6 6 9  - 0 . 6 8 5  2 . 1 4 0  
H i g h  27  2 6 . 7 7 6  -2 .755**  -3 .524**  3 1 . 9 2 0  

K e n t  A l l  5 1  4 3 . 4 3 6  - 0 . 2 5 0  -4 .698**  -9 .505**  5 9 . 1 0 8  
Low 26 3 7 . 4 5 7  0 . 8 3 0  -7 .875**  3 6 . 0 7 9  
H i g h  2 5  2 0 . 7 3 8  - 1 . 2 7 6 *  - 1 . 4 2 9 *  2 3 . 9 7 8  

G e n e s e e  A l l  1 1 2  3 0 . 0 0 8  -1 .617**  - 0 . 6 4 8  -4 .819**  3 0 . 8 9 7  
a n d  Low 57  2 2 . 6 4 7  - 0 . 6 7 8  0 . 3 6 3  1 . 5 6 0  
I n g h a m  H i g h  5 5  2 2 . 9 6 1  - 2 . 5 7 8 * *  - 1 . 6 8 4  1 7 . 1 8 6  
Combined  

* S i g n i f i c a n t  a t  . 9 0  c o n f i d a n c e  l e v e l  o r  h i g h e r .  
* * S i g n i f i c a n t  a t  . 9 5  c o n f i d a n c e  l e v e l  or  h i g h e r .  



T a b l e  B .3c  

R e g r e s s i o n  R e s u l t s :  A v e r a g e  Number o f  D e f e c t s  
p e r  1 0 0  V e h i c l e s  by  Coun ty  a n d  Income L e v e l  

Coun ty  Income No. C o n s t a n t  Time N i g h t  Income R " 
L e v e l  Obs.  Type  

A l l  3  A l l  1 6 3  63 .386 -1.149 -3.933** -15.036** 42 .236 
Low 83 49 .273 1 . 8 2 9  -6 .876** 9 .229  
High  80 32 .377  -4 .233** -0 .862 1 7 . 8 4 5  

G e n e s e e  A l l  56 5 6 . 5 1 1  - 2 . 2 5 8  0 .365  -13,823" 39 .750  
Low 28 38 .973  0 .352  0 .888  0 . 2 4 1  
High  28 32 .580 -4 .888** -0 .158 2 3 . 2 8 1  

Ingham A l l  56  5 3 . 1 0 1  - 1 . 9 7 1  -2 .620 - 9.328** 33 .062  
Low 29 45 .805 -0 .080 -5 .344* 1 2 . 2 3 5  
High 27 32 .330 -4 .096* 0 . 4 1 6  1 2 . 4 5 2  

K e n t  A l l  5 1  83 .956 -0.759 -9.563** -22 .588** 63 .117  
Low 26 6 9 . 0 3 1  1 . 7 7 4  -16.686** 35 .759  
High  25  30 .455  -3 .455  -3.171** 28 .756 

Genesee  A l l  112  5 4 . 8 2 3  -2 .111"  -1 .234 -11 .538**  3 5 . 3 2 0  
a n d  Low 57 42 .694  0 .182  -2 .579  1 . 8 3 1  
Ingharn High  55  3 2 . 3 3 7  -4.517** 0 .224  1 6 . 9 8 5  
Combined 

* S i g n i f i c a n t  a t  . 9 0  c o n f i d a n c e  l e v e l  o r  h i g h e r .  
* * S i g n i f i c a n t  a t  . 9 5  c o n f i d a n c e  l e v e l  o r  h i g h e r .  



T a b l e  B.3d  

R e g r e s s i o n  R e s u l t s :  P e r c e n t  Cars w i t h  
M u f f l e r  D e f e c t s  b y  C o u n t y  a n d  Income L e v e l  

C o u n t y  Income  No. C o n s t a n t  Time N i g h t  
L e v e l  Obs .  Type  

A l l  3  A l l  1 6 3  8 . 4 8 8  -0 .034  - 0 . 4 5 5  
Low 8 3  5 . 6 5 2  1 . 0 3 8 *  - 1 . 1 0 3  
H i g h  80 3 . 6 6 7  -1 .143** 0 . 2 2 4  

G e n e s e e  A l l  56 6 . 6 3 5  0 . 3 7 7  - 0 . 3 1 9  
Low 2  8  3 . 5 9 3  2 .112**  - 0 . 6 6 8  
H i g h  2  8  4 . 9 5 1  -1 .357*  0 .030  

Ingham A l l  56 6 . 8 1 9  0 . 2 4 7  - 0 . 4 5 1  
Low 2  9  4 .159  1 . 1 2 6  -0 .632  
H i g h  27 3 . 6 2 9  -0 .710  -0 .216  

K e n t  A l l  5 1  1 3 . 2 5 1  - 1 . 0 6 3  - 0 . 8 5 0  
Low 26 1 1 . 8 8 4  -1 .100  -2 .755*  
H i g h  25  1 . 4 5 7  -0 .985*  1 . 1 3 0 *  

G e n e s e e  A l l  1 1 2  6 . 7 7 1  0 . 3 2 6  - 0 . 4 3 9  
a n d  Low 57 3 .952  1 . 6 2 2 * *  - 0 . 7 0 3  
Ingham H i g h  55  4 .346  -1 .027**  - 0 . 1 3 4  
Combined 

Income  R~ 

* S i g n i f i c a n t  a t  . 9 0  c o n f i d a n c e  l e v e l  o r  h i g h e r .  
* * S i g n i f i c a n t  a t  . 9 5  c o n f i d a n c e  l e v e l  o r  h i g h e r .  



T a b l e  B .  3 e  

R e g r e s s i o n  R e s u l t s :  P e r c e n t  C a r s  w i t h  
P l a t e  L i g h t  D e f e c t s  b y  C o u n t y  a n d  I n c o m e  L e v e l  

C o u n t y  I n c o m e  No. C o n s t a n t  T i m e  N i g h t  I n c o m e  R 
L e v e l  Obs. T y p e  

A l l  3  A l l  1 6 3  3 1 . 5 1 4  - 0 . 8 8 0 *  - 2 . 5 6 6 * *  - 5 . 9 0 0 * *  3 7 . 3 8 2  
Low 8 3  2 3 . 4 5 7  0 . 4 9 4  - 2 . 1 9 4 * *  5 . 6 0 4  
H i g h  8 0  2 1 . 9 2 8  - 2 . 2 9 7 * *  - 2 . 9 4 7 * *  2 5 . 9 1 0  

Genesee A l l  5 6  2 5 . 1 0 1  - 1 . 6 9 3 * *  - 0 . 3 7 5  - 4 . 1 8 2 * *  3 2 . 9 1 7  
Low 2 8  1 7 . 5 2 6  - 0 . 8 7 6  1 . 3 5 3  8 . 4 1 7  
H i g h  2 8  2 0 . 1 3 1  - 2 . 5 1 1 * *  - 2 . 1 0 2  2 2 . 9 7 8  

I n g h a m  A l l  5 6  3 0 . 9 5 1  - 1 . 9 4 3 * *  - 2 . 6 5 7 * *  - 4 . 7 0 3 * *  3 9 . 8 7 8  
LOW 2 9  2 3 . 0 2 1  - 0 . 9 7 0  - 1 . 2 4 4  1 0 . 6 6 6  
H i g h  2 7  2 4 . 8 8 2  - 2 . 9 5 6 *  - 4 . 1 4 3 * *  3 3 . 8 0 1  

K e n t  A l l  5 1  4 0 . 4 5 6  0 . 1 7 0  - 4 . 9 4 9 * *  - 9 . 0 5 7 * *  6 3 . 4 8 5  
Low 2 6  3 3 . 3 7 5  1 . 5 8 3  - 7 . 3 9 2 * *  4 2 . 2 5 5  
H i g h  2 5  2 0 . 2 6 7  - 1 . 2 0 9  - 2 . 4 5 1 * *  2 8 . 4 8 7  

G e n e s e e  A l l  1 1 2  2 7 . 8 9 6  - 1 . 8 7 0 * *  - 1 . 4 1 0 *  - 4 . 4 4 6 * *  3 4 . 2 7 7  
a n d  Low 5 7  2 0 . 1 2 1  - 0 . 9 7 9  0 . 1 7 0  4 . 2 3 8  
I n g h a m  H i g h  5 5  2 2 . 3 9 7  -2 .773""  - 3 . 0 4 3 * *  2 7 . 4 2 0  
C o m b i n e d  

* S i g n i f i c a n t  a t  . 9 0  c o n f i d a n c e  l e v e l  o r  h i g h e r .  
* * S i g n i f i c a n t  a t  . 9 5  c o n f i d a n c e  l e v e l  or  h i g h e r .  



T a b l e  B . 3 f  

R e g r e s s i o n  R e s u l t s :  P e r c e n t  Cars w i t h  
T a i l  L i g h t  D e f e c t s  b y  C o u n t y  a n d  I n c o m e  L e v e l  

C o u n t y  I n c o m e  No. C o n s t a n t  T i m e  N i g h t  I n c o m e  R~ 
L e v e l  Obs. T y p e  

A l l  3  A l l  1 6 3  1 0 . 7 9 2  - 0 . 8 7 9 * *  0 . 5 0 4  - 3 . 1 2 9 * *  2 6 . 2 8 9  
Low 8 3  9 . 2 4 3  - 1 . 0 4 5 *  - 0 . 4 2 4  4 . 8 7 7  
H i g h  8 0  2 . 9 1 5  - 0 . 7 1 1 *  1 . 4 6 8 * *  1 0 . 6 7 8  

G e n e s e e  A l l  5 6  1 2 . 7 7 3  - 1 . 5 3 4 * *  1 . 4 2 4 *  - 4 . 5 1 3  4 8 . 5 7 7  
Low 2 8  8 . 9 2 9  - 2 . 1 8 9 *  1 . 4 7 4  1 5 . 6 4 8  
H i g h  2 8  3 . 0 7 9  - 0 . 8 8 0 "  1 . 3 7 3 * *  2 4 . 8 3 0  

I n g h a m  A l l  5 6  6 . 1 1 6  - 0 . 9 6 5 *  1 . 9 3 0 * *  - 1 . 1 3 5  1 7 . 3 2 8  
Low 2  9  7 . 7 9 5  - 1 . 0 6 0 *  0 . 1 4 4  9 . 7 3 5  
H i g h  2 7  0 . 9 3 0  - 0 . 9 1 5  3 . 8 5 9 * *  3 0 . 9 0 3  

K e n t  A l l  5 1  1 3 . 1 8 4  - 0 . 2 8 5  - 1 . 4 9 0 * *  - 3 . 7 7 7 * *  4 2 . 7 3 8  
LOW 2 6  1 0 . 4 2 9  - 0 . 0 4 5  - 2 . 2 3 4 "  1 1 . 3 2 6  
H i g h  2  5  4 . 7 5 0  - 0 . 5 1 3 *  - 0 . 7 4 2 *  2 2 . 3 9 5  

G e n e s e e  A l l  1 1 2  9 . 4 7 8  - 1 . 2 3 0 * *  1 . 6 3 4 * *  - 2 . 8 2 5 * *  2 9 . 0 6 5  
a n d  Low 5 7  8 . 5 1 6  - 1 . 5 6 8 * *  0 . 6 2 7  1 0 . 0 7 2  
I n g h a m  H i g h  5 5  1 . 9 2 7  - 0 . 8 9 3 "  2 . 6 8 0 * *  2 3 . 7 7 0  
C o m b i n e d  

* S i g n i f i c a n t  a t  . 9 0  c o n f i d a n c e  l e v e l  o r  h i g h e r .  
* * S i g n i f i c a n t  a t  . 9 5  c o n f i d a n c e  l e v e l  o r  h i g h e r .  



T a b l e  B.3g 

R e g r e s s i o n  R e s u l t s :  A v e r a g e  Number o f  Minor 
D e f e c t s  p e r  100  C a r s  by County  and Income L e v e l  

County  Income No. C o n s t a n t  Time N i g h t  Income R 
L e v e l  Obs.  TY p e  

A l l  3  A 1  1 1 6 3  42.046 -0 .853 -3 .240** -9 .086** 42.403 
Low 83 29 .893  2 .043* -3.446 9 .323  
High 80 27 .028 -3 .844** -3 .015** 33 .865  

Genesee  A l l  56 33 .608  -1 .235  -0 .645  -6 .529** 34.583 
Low 28 21 .536 1 .987"  0 . 6 8 1  12 .134  
High 28 26 .094 -4 .456** - 1 . 9 7 1  32 .114 

Ingham A l l  56 38 .854  -1 .618  -3 .441**  -6 .588 36 .991  
Low 29 27 .323  0 .565  -1 .784 3 .456  
High 27 30 .786 -3 .933** -5 .137** 40.092 

Ken t  A l l  5 1  57 .148 -0 .948  -6 .190** -14 .656  6 9 . 6 6 1  
Low 26 47 .615 0 .579 -10 .773** 44.014 
High 25 22 .477 -2 .397** -1 .474* 41.847 

Genesee  A l l  112 36 .150  -1 .462* -2 .008** -6 .545** 34.395 
a n d  Low 57 24 .415  1 . 2 3 5  -0 .539  3 .113  
Ingham High 5 5  28 .346 -4 .246** -3 .483** 34.627 
Combined 

" S i g n i f i c a n t  a t  . 9 0  c o n f i d a n c e  l eve l  o r  h i g h e r .  
* * S i g n i f i c a n t  a t  . 9 5  c o n f i d a n c e  l e v e l  o r  h i g h e r .  



Table  B.4 

Supplemental  S i g n i f i c a n t  Regress ion  R e s u l t s ,  Component and 
Veh ic le  V a r i a b l e s  v s  Time by County Income and Night  Type 

Income Night  
V a r i a b l e  County Leve l  Type Cons tan t  Time Income 

% PLONLY Ingham A l l  F r i .  17 .765 -1.591 -0.623 
( .0221) ( .5006) 

% AODC 

Genese & A l l  F r i .  15.978 -1.157 -0.674 
Ingham ( -0235) ( .3193)  

All High F r i .  15.017 - 

Ingham High F r  i . 17.297 -2.383 
( -0370) 

Kent High F r i .  16.363 -1.824 
( -0151) 

Genese & High F r i .  13 .431 -3.034 
Ingham ( .0954) 

A l l  High A l l  8 .605 -1.637 
( -0171) 

Kent High A l l  8 .993 -1.824 
( ,0122) 

Genese & High A l l  8 .036 -1.448 
Ingham ( .0845) 

A l l  High F r i .  1 0 . 3 1  -1.678 
( -0137) 

Kent High F r i .  8 .596 -1.511 
( -0829) 

Kent High Week 9.663 -2.257 
( .0792) 
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I n c o m e  
V a r i a b l e  C o u n t y  Level 

ADEF A l l  H i g h  

A l l  H i g h  

G e n e s e  H i g h  

I n g h a m  H i g h  

K e n t  H i g h  

G e n e s e  & H i g h  
I n g h a m  

G e n e s e  & H i g h  
I n g h a m  

ADEFEXPL A l l  H i g h  

% MUF 

G e n e s e  H i g h  

K e n t  H i g h  

G e n e s e  & H i g h  
I n g h a m  

A l l  H i g h  

K e n t  H i g h  

A l l  H i g h  

Tab le  

N i g h t  
Type  

Fr i. 

Week 

Week 

F r i .  

Fr i. 

W e e k  

F r i .  

A l l  

A l l  

A l l  

A l l  

F r i .  

Week 

F r i .  

B .  4 ( C o n t i n u e d )  

C o n s t a n t  T i m e  I n c o m e  

31.33 -4.129 
( .0009) 

30.97 -4.439 
( .0409) 

36.097 -7.930 
( .0144) 

32.548 -3.893 
( .0482) 

29.523 -4.228 
( .0349) 

35.085 -6.333 
( .0343) 

31.628 -3.594 
( -0200) 

10.449 -1.936 
(. 0201) 

12.449 -2.377 
( -0876)  

10.188 -1.963 
( .0242) 

9.940 -1.744 
( .0794) 

12 .7  -2.133 
( .0209) 

11.103 -2.33 1 
( .0647) 

36.303 -0.898 
( .0425) 
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T a b l e  B .  5 

R e g r e s s i o n  A n a l y s i s  % D e f e c t i v e  v s  
O b s e r v a t i o n  S t a r t i n g  Time by Month 

S t a r t i n g  N i g h t  
Month C o n s t a n t  Time* Income TY p e  IX2 

* M e a s u r e d  i n  m i n u t e s  p a s t  5:00 p .m.  

Ma Y 

J l ~ n e  

J u l y  

A u ~ .  

S e p t .  

O c t .  

NOV . 

14.988 

46.980 

28.980 

44 ,024 

41 ,239  

44 .821 

43 .62  

0 .069 
(0 .4095)  

-0.032 
(0 .4047)  

0 , 1 1 1  
(0 .1266)  

-0 .009 
(0 .9396)  

0 . 0 0 5  
(0 .9815)  

0 .002 
(0 .9649)  

0 .004 
(0 .8722)  

1 . 1 7 1  
(0 .8954)  

-7.828 
(0 .0067)  

-4.378 
(0.1112) 

-6.242 
(0 .1311)  

-10 ,800 
(0 .0652)  

-9,492 
(0 .0003)  

-8.987 
(0 .0028)  

--- 

-1.204 
(0 .669)  

-2.237 
(0 .3535)  

-2 ,529 
(0 .5490)  

--- 

-3.214 
(0 .2250)  

-3 .925 
(0 .1864)  

I 

7 . 5  

3 5 . 3  

2 0 . 9  

1 5 . 9  

53 .7  

4 0 . 4  

3 1 . 1  



T a b l e  B. 6a  

R e g r e s s i o n  A n a l y s i s  of  
Transformed F a i l u r e  R a t e  

by County ,  Income, and  L o c a t i o n  Types  
f o r  Road-Side O b s e r v a t i o n  D a t a  

County Income Type 

A l l  3 A l l  A l l  

F r i d a y  

Weekday 

Low A l l  

F r i d a y  

Weekday 

High A l l  

F r i d a y  

Weekday 

C o n s t a n t  

-. 43205 

-. 56483 

-. 21609 

-. 82657 

-. 83712 

-. 81636 

-1.0162 

-.99382 

-1.1717 

Time* Income 

Numbers i n  p a r e n t h e s e s  i n d i c a t e  Type I e r r o r  p r o b a b i l i t i e s .  
*Time i n  d a y s  p a s t  4/30. 
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T e c h n i c a l  N o t e  o n  
S e a s o n a l  F a c t o r s  

A t  s e v e r a l  p o i n t s  i n  t h e  m a i n  body o f  t h e  t e x t ,  some c o n c e r n  

was  e x p r e s s e d  t h a t  t h e  r o a d s i d e  o b s e r v a t i o n  came a b o u t  b e c a u s e  o f  

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

improvement  i n  Ingham C o u n t y  m i g h t  h a v e  a r i s e n  f r o m  p e o p l e  re- 

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

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

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

Ingham C o u n t y  was o n l y  m a r g i n a l l y  d i f f e r e n t  f r o m  t h a t  i n  P e n t  C o u n t y .  
I n  s i m p l e  terms, K e n t  C o u n t y  showed a  s l i g h t  d o w n t r e n d ,  a n d  Ingham 

had  a much l a r g e r  o n e ,  y e t  t h e r e  was  some p o s s i b i l i t y  t h a t  t h e  two 

t r e n d s  were i d e n t i c a l .  T h u s ,  t h e  d i f f e r e n c e s  b e t w e e n  t h e  c o u n t i e s  

m i g h t  h a v e  a r i s e n  by c h a n c e .  If  t h i s  were t h e  c a s e ,  t h e n  t h e  e f f e c t  

o f  t h e  c h e c k l a n e  c o u l d  n o t  be i n f e r r e d  f r o m  t h e  d a t a ,  If K e n t ,  

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

m o s t ,  were i n  f a c t  n o  d i f f e r e n t ,  t h e n  o n e  wou ld  n o t  be a b l e  t o  

c o n c l u d e  t h a t  t h e  l a n e  had  a n  e f f e c t ,  

A f t e r  t h e  m a i n  t e x t  was w r i t t e n ,  a  f u r t h e r  s t a t i s t i c a l  a n a l y s i s  

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

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

r a t h e r  t h a n  t h a t  o f  t h e  o b s e r v a t i o n  s i t e .  

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

c e d u r e .  I t  c o n f i n e d  t h e  number d a t a  p o i n t s  t o  163, r e p r e s e n t i n g  

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

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

The  p r o c e d u r e  r e d u c e d  w h a t  was  a  v e r y  l a r g e  s a m p l e  t o  a  v e r y  s m a l l  

o n e ,  a n d  so i n c r e a s e d  t h e  l i k l i h o o d  o f  n o t  f i n d i n g  a  c h a n g e  when 

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

i n d i c a t i o n s  o f  c h a n g e  p r o d u c e d  by  i t  wou ld  r e p r e s e n t  q u i t e  s t r o n g  

e v i d e n c e .  However ,  t h e  c o n s e r v a t i s m  was  p u r c h a s e d  a t  a p r i c e ,  a n d  

t h e  p r i c e  was  t h a t  t h e  o u t c o m e  f o r  a  p a r t i c u l a r  s i t e  m i g h t  be o v e r l y  

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

T h e  e f fec t  o f  t h e s e  c h a n c e  f l u c t u a t i o n s ,  h o w e v e r ,  c a n  be g r e a t l y  

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

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

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

c o u n t y .  
3 07 



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

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

was a c c e s s e d .  From t h i s  t a p e ,  20% of  t h e  random s a m p l e  v e h i c l e s  

were r e a d  i n t o  t h e  s t a t i s t i c a l  a n a l y s i s  p rogram.  L e a s t  s q u a r e s  

r e g r e s s i o n s  were t h e n  r u n  u s i n g  t ime, income,  c o u n t y ,  a n d  n i g h t -  

t y p e  o n  t h e  o b s e r v a t i o n  r e s u l t s  f o r  t h e  8 , 0 0 0  v e h i c l e  sub-sample .  

The o v e r a l l  p a t t e r n  was t h e  same a s  t h a t  f o u n d  i n  t h e  o r i g i n a l  

a n a l y s i s .  T h e r e  was a  s t r o n g  d o w n t r e n d  i n  Ingham C o u n t y ,  some 

i n d i c a t i o n  ( b u t  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t )  o f  a  t r e n d  i n  

Genesee  C o u n t y ,  a n d  v i r t u a l l y  no  c h a n g e  i n  K e n t  C o u n t y ,  A g a i n ,  
. t h e  s t r o n g e s t  e f f e c t  was f o u n d  i n  t h e  h i g h e r  income a r e a s  o f  Ingham 

C o u n t y .  The new a n a l y s i s  was t h e n  c o n s i s t e n t  w i t h  t h e  o r i g i n a l  

a n a l y s i s .  However, t h e  new c o m p a r i s o n s  o f  t h e  t r e n d s  i n  Ingham 

County  w i t h  t h o s e  i n  K e n t  Coun ty  i n d i c a t e d  t h a t  i n d e e d  t h o s e  i n  

Ingham County  were s i g n i f i c a n t l y ,  a n d  h i g h l y  s o ,  d i f f e r e n t  f rom 

t h o s e  i n  Ken t  Coun ty .  Hence ,  i t  c a n  be  c o n c l u d e d  t h a t  t h e  l a n e  d i d  

h a v e  a  p o s i t i v e  e f f e c t  i n  Ingham County  which was i n d e p e n d e n t  o f  

a n y  s e a s o n a l  e f f e c t s .  T h e s e  r e s u l t s  a r e  shown i n  T a b l e s  B.7a  a n d  

B.7b. 



County 

A l l  

Ingham 
0 
0 

Kent 

Tab le  B.7a 
Regression R e s u l t s ,  % of Veh ic le s  D e f e c t i v e ,  Roadside Obse rva t ion  

Sample Vehic le  F i l e ,  A l l  Income A r e a s  

I t e m  

Coef f . 
S t d .  E r r .  
S ig  
Coeff .  
S t d .  E r r .  
S ig  . 
Coeff .  
S t d .  E r r .  
S ig  . 
C?ef f  . 
S t d .  E r r .  
S ig  . 

Const a n t  Time 
1 

46.26 -2.0497 
0 .7581 
0.0069 

45.22 -1.9891 
1 .3211 
0.1323 

36 .08  --3 ,2434 
1.2865 
0.0118 

59.84 -0 -7281  
1.3642 
0.5936 

Income 

Comparison of Time C o e f f i c i e n t s  : Ingham v s .  Genesee 
Di f fe rence  = 2.5153 T = 72 .15  

.S.E. D i f f e r e n c e  = 0.0349 p  < 0 .0001  

Night 
Type 

-1.8111 
1.013 
0.0739 

- 1.8775 
2.0546 
0.3609 
0.3839 
1.9259 
0.8420 
3.1578 
1.5656 
0.0438 

Summary 

N=83 99 
~ ~ = 1 . 5 3  
Sig.=O. 000 
N=2609 
~ ~ = 1 . 4 8  
Sig.=O.OOOO 
N=2867 
R2=0. 42 
S i g  . =O .0065 
N=2923 
R2=3 .76 
Sig.=O.OOOO 

1 Measured i n  100 day u n i t s .  





Summary of Roadside 

Observation Procedures 

1. S i t e s ,  ( a )  General.  S i t e s  w i l l  be loca ted  i n  neighborhoods 

s e l ec t ed  according t o  t he  experimental plan.  These neighborhoods 

w i l l  be c l a s s i f i e d  on the  bas i s  of income and urbani7at ion.  Also, 

i t  w i l l  be d e s i r a b l e  t o  have s i t e s  located both near-to and f a r -  

from sample inspec t ion  l oca t i ons .  

( b ) ,  I n t e r s e c t i o n  type.  S i t e s  w i l l  be loca ted  a t  i n t e r -  

s e c t i o n s  t h a t  a r e  con t ro l l ed  by e i t h e r  s t o p  s igns  o r  t r a f f i c  

s i g n a l s .  The s t r e e t  on which t he  observat ion w i l l  be taken should 

c a r r y  a  moderate volume of evening t r a f f i c ,  100 t o  300 veh i c l e s  

per hour, T r a f f i c  should come from the  l o c a l  a r ea .  S t r e e t s  serv-  

ing f a c i l i t i e s  l i k e  reg iona l  shopping c e n t e r s ,  p l a n t s ,  t h e a t e r s ,  

e t c .  should be avoided. 

( c ) .  S i t e  s p e c i f i c s .  The s i t e  should provide a  c l e a r  view 

of t he  i n t e r s e c t i o n  f o r  a t  l e a s t  100 f e e t .  The s i t e  should have 

a  l oca t i on  where t h e  observer may park h i s  c a r  s a f e l y .  

2. Equipment. The observer should have an ample supply of 

da ta  forms, s eve ra l  sharpened p e n c i l s ,  a  c l i p  board, a f l a s h  

l i g h t ,  and a  hand counter .  

3 .  Procedure. ( a )  Set-up. Before beginning observa t ion ,  

observer should n o t i f y  l o c a l  a u t h o r i t i e s  of when t h e  observat ion 

w i l l  be conducted, and he should have obta ined permission t o  

park i f  h i s  parking loca t i on  is on p r i v a t e  proper ty ,  Before 

leaving f o r  t h e  s i t e ,  the  observer should check t o  s ee  t h a t  he has 

adequate equipment and s u p p l i e s ,  The observer should plan t o  

a r r i v e  a  few minutes before t he  scheduled s t a r t i n g  time and pos i t i on  

h i s  veh i c l e  s o  t h a t  he has a  c l e a r  view of t h e  i n t e r s e c t i o n  f o r  

t he  e n t i r e  observat ion per iod ,  P r io r  t o  beginning observa t ions ,  

the  observer should complete t he  necessary i d e n t i f i c a t i o n  information 

on h i s  forms. 

(b) , Observations.  Observations should begin w i t h  t he  f i r s t  

veh i c l e  t o  a r r i v e  a t  t he  i n t e r s e c t i o n  a f t e r  t h e  scheduled s t a r t i n g  

t ime,  For t h i s  and every subsequent veh i c l e  which s tops  f o r  t h e  

t r a f f i c  con t ro l  device ,  a count should be made on t h e  counte r ,  

For those veh i c l e s  t h a t  do not come t o  a  f u l l  h a l t ,  some judgement 



must be exercised. Vehicles which make a  subs tant ia l  reduction 

i n  ve loc i ty ,  e . g ,  those tha t  slow t o  a  "walking pace" w i l l  be - 
included, but those t h a t  make only a  s l i g h t  or momentary reduction 

i n  speed w i l l  not be included, e . g ,  someone who h e s i t a t e s  s l i g h t l y  
_3 

before going through on a  caution l i g h t ,  A s  the vehicle  approaches 

the observer,  he should note the condition of the headl ights ,  

l i s t e n  for  the condition of the muffler,  and  observe any other 

p e c u l i a r i t i e s  of i ts condit ion,  e , g ,  obviously sha t te red  windshield. - 
After the vehicle has passed him and s tops ,  he should note the  

operation of the brake l i g h t s  and observe the condition of the 

t a i l l i g h t s  and of the l icense  p la te  l i g h t .  If nothing is wrong 

w i t h  the vehic le ,  the observer should record nothing on the data 

shee t .  If there  a r e  defec ts  present ,  the  observer should record 

these by en ter ing  a  mark on the data sheet i n  the row fo r  t h a t  

defect  category. One column on the data sheet should be used for  

each defect ive vehic le ,  Several s p e c i f i c  ru les  should be followed. 

For multiple lamp u n i t s ,  such a s  a  t a i l l i g h t  w i t h  three  b u l b s ,  

a  defect  w i l l  be counted i f  any lamp is not working. I f  nei ther  

the brake l i g h t  nor the t a i l l i g h t  is working, a separate  entry 

should be made fo r  both. The broken category fo r  t a i l l i g h t s  should 

be recorded only when the l i g h t  is operat ing but the lense i s  broken. 

For the fvotherlf  category on the bottom of the  data shee t ,  the ob- 

server  should note the nature of the defect  on the bottom of the 

d a t a  form, e . g .  body damage causing severely misaimed headlamp. - 
For out-of-state vehic les ,  the observer should check the out-of-state 

box even i f  there  a re  not any de fec t s  on the vehic le ,  

(c)  Post-observation. After the end of the observation 

period, the observer should record the t o t a l  car count on the f i r s t  

page of the data shee t .  Additionally he should note the number 

of pages of data shee ts  used and page number the data shee ts .  

F ina l ly  he should record the t o t a l  t r a f f i c  count, the number of 

defec t ive  vehicles ,  and the number of out-of-state vehicles  on h i s  

summary shee t ,  A l l  the mater ia l s  should then be placed i n  an 

envelope and returned t o  the f i e l d  supervisor ,  
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Appendix C 

General  Notes 

Itmes Included i n  Summary Ca tegor ies  

A l l :  Sum of a l l  i tems checked on pos t  c a rd .  See Figure  V I . l  

A l l  except  p l a t e  l i g h t :  Same a s  ' f a l l v  excluding p l a t e  l i g h t  
ca tegory  

L igh t s :  Front  and Rear Turn S i g n a l s ;  Headlight  high and low 
beams, aim and i n t e n s i t y ;  t a i l  lamps; s t o p  lamps; 
p l a t e  lamp; and beam i n d i c a t o r  

L igh t s  except  p l a t e  l i g h t :  A l l  of above l i g h t  except  p l a t e  lamp 

Mechanical: Wipers and Washers; Sa f e ty  Glass and Vis ion Impared; 
Serv ice  and Parking Brakes;  S t e e r i n g ;  T i r e s ;  Exhaust ; 
Mir ro r s ;  and Other 
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Appendix D 

Brief  Descr ip t ive  Summary of Checklane A c t i v i t i e s  
by 

Jimmie L.  Wright 

I .  The Team Members 

The team was composed of four  r e g u l a r  fu l l - t ime  members and 

one r e l i e f  member. The team members were a l l  of t r oope r  rank and 

had varying terms of longevi ty  wi th  MSP. The f i e l d  supe rv i so r  had 

approximately 17 years  of s e r v i c e  i n  w i t h  MSP, 4 of those  years  

were spent  i n  checklane a c t i v i t i e s  i n  the  4th  D i s t r i c t ,  working 

out of t he  Jackson P o s t .  The t rooper  second i n  s e n i o r i t y  had 

approximately s i x  years  of s e r v i c e  w i t h  MSP, w i t h  t he  t o t a l  of 

t h i s  time spent  i n  Road P a t r o l  a c t i v i t i e s .  The t roope r  w i t h  t he  

t h i r d  g r e a t e s t  s e r v i c e  t ime,  a l s o  approximately 6 yea r s  was 

assigned t o  t h e  checkland from the  "Capitol  Deta i l " ,  s i m i l a r  t o  

t he  second ranking t m o p e r  t h i s  i nd iv idua l  had no previous  exper- 

ience i n  motor veh i c l e  i n spec t ion .  The team members lowest i n  

years  of s e r v i c e ,  about t h r e e ,  had two years  exper ience i n  check- 

l ane  a c t i v i t i e s  i n  F l i n t ,  

11. Routine Day 

The use of t h r e e  widely separa ted  communities i n  t h e  sample 

a c t i v i t y  neces s i t a t ed  some t r a v e l  f o r  each of t h e  team members. 

Pre-designated l o c a t i o n s  (u sua l ly  a  r e s t a u r a n t )  i n  each sample 

community was agreed upon a s  a  d a i l y  meeting p lace .  Af t e r  a  b r i e f  

cup of cof fee  t he  team members would depar t  t h e  meeting p l ace  

and head f o r  t he  sample l o c a t i o n  i n  po l i ce  veh i c l e s  which were 

ass igned t o  them. 

Upon a r r i v i n g  a t  t he  sample s i t e  t h e  team members had desig-  

nated t a s k s  t o  perform before a c t u a l  l ane  opera t ion  commenced. Two 

* 
These remarks were prepared by t h e  H S R I  s t a f f  member 

respons ib le  f o r  coord ina t ion  of t he  f i e l d  a c t i v i t i e s .  They 
a r e  included t o  g ive  a  b e t t e r  idea  of a c t u a l  d a t a  c o l l e c t i o n  
o p e r a t  i ons .  
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of  t he  members would b u i l d  t he  l a n e ,  i . e . ,  e r e c t  t h e  app rop r i a t e  

s i g n s ,  and c r e a t e  a  s p e c i a l  i n spec t ion  lane  by t h e  use of orange 

pylons o r  "cones". The o t h e r  two members would f i l l  i n  t h e  "mark 

sense" inspec t ion  forms w i t h  "constant1 '  da t a  such a s  da t e  and 

loca t  ion .  

I n  every case  except one,  the  sample s i t e  was conducted on 

an a c t i v e  roadway l a n e ,  o r  i n  t h e  i n s t ance  of a  two-lane road,  

on t h e  shoulder ,  a s  opposed t o  using parking l o t  space o r  o the r  

of f - t r a f  f  ic-way space.  

A supply of sample ques t i onna i r e s  were placed on th r ee  s epa ra t e  

c l ipboards  and were i s sued  and picked up from dr iver- respondents  

by t h e  s e n i o r  t rooper  (o r  i f  I was t h e r e  the  t a s k  would be sha red ) .  

One t rooper  ac t ed  a s  "point man" w i t h  t he  r e s p o n s i b i l i t y  of s e l e c t i n g  

the  veh i c l e s  t o  be inspected according t o  t h e  sampling plan.  The 

"count" o r  sampling r a t i o  f o r  each loca t i on  was der ived by making 

a  crude e s t ima te  of t he  t r a f f i c  flow versus  the  number of veh i c l e s  

e a s i l y  handled by t h e  i n spec to r s .  The count o r  r a t i o  f o r  each 

s i t e  was determined and followed throughout t he  e n t i r e  sample t ime,  

except when con t ingenc ies  a r o s e ,  e . g . ,  a  f ac to ry  s h i f t  change o r  

o the r  unusual i nc rea se  o r  decrease  i n  t r a f f i c  flow. The c a r e f u l  

use of t he  sample r a t i o  was noted on a l l  v i s i t s  and was presumed 

t o  be used a t  t imes when monitoring was not i n  e f f e c t .  I t  is 

bel ieved t h a t  t he  sample i s  more than moderately r ep re sen t a t i ve  

of  t he  t o t a l  veh i c l e  popula t ion based on observa t ions  of t he  type 

of v e h i c l e ,  phys ica l  condi t ion  and d r i v e r  c h a r a c t e r i s t i c s  I n  t h e  

sample. The more common "random" method of s e l e c t i o n  u t i l i z e d  

by o t h e r  r egu la r  teams was not i n  e f f e c t  during t h i s  experiment. 

I t  was observed and commented upon t h a t  i n  t he  usua l  " r a n d ~ m ' ~  

s e l e c t i o n  methodology t h e  random element is s e t  a s ide  when prospec t s  

f o r  an enforcement " h i t "  a r e  presumed. Overt d i sc r imina t ion  was 

a l s o  observed and commented upon i n  r e g u l a r  checklane ope ra t i ons ,  

examples include : 



1. Often an e l d e r l y  d r i v e r  is  allowed t o  pass  
by an inspec t ion  because of t he  assumptions 
t h a t  the  d r i v e r ' s  advanced age and concomitant 
"slowness" may hinder  the  volume of i n spec t ions  
performed. 

2 .  A t t r a c t i v e  females a r e  sometimes summoned i n t o  
t h e  checklane non-randomly. 

3 .  To a  much l e s s e r  degree sk in  co lor  o r  
length  of  h a i r  may have been a  determining 
f a c t o r  i n  s e l e c t i o n  o r  non-select ion f o r  
inspec t  ion .  

4 .  The condi t ion of t he  veh i c l e  o f t e n  biased 
t h e  "point  man" i n  h i s  choice of veh i c l e s  t o  
be inspec ted .  

In t h e  r egu la r  checklane opera t ion  t he  emphasis on enforcement 

and summons w r i t i n g  i s  p a r t i c u l a r l y  s t rong  and a c t s  a s  ( t o  some 

d i s t r i c t  o r  post  commanders) a s  a  j u s t i f i c a t i o n  f o r  t he  a c t i v i t y .  

Or ig ina l l y  t he  sample team was t o  draw an enforcement o f f i c e r  from 

the  s t a t e  p o l i c e  post  o r  l o c a l  po l i ce  department t o  accompany them 

a t  every sample s i t e .  The r o l e  o f  t h i s  o f f i c e r  was t o  be s t r i c t l y  

enforcement, i , e , ,  summons w r i t i n g ,  p u r s u i t  of "turn-aroundsf1,  thereby 

f r ee ing  t he  sample team members t o  perform in spec t ion  r e l a t e d  t a s k s  

on ly ,  There were on occasion i n  t he  f i r s t  and second cyc l e s  o f f i c e r s  

drawn and performing t h i s  f unc t ion .  Soon a f t e r  t he  second cycle  

was completed t h i s  a c t i v i t y  was terminated due t o  t h e  l ack  of cos t -  

e f f e c t i v e n e s s  i n  a ss ign ing  an o f f i c e r  f o r  a  f u l l  s h i f t  w i t h  a  very 

s u b s t a n t i a l  r e t u r n  i n  terms of summons w r i t t e n  and i m p l i c i t  enforce-  

ment a c t i v i t y .  Thereaf te r  a  summons was w r i t t e n  o r  enforcement taken 

very i n f r equen t ly  and only when b l a t a n t  d e f e c t s  occurred o r  when 

c r imina l  a c t i v i t y  was apparen t .  The usual  sample day ended a f t e r  

approximately 3 hours o r  f i f t y  veh i c l e s  were inspec ted  a t  each of 

t h e  two s i t e s .  In most cases  t h e r e  was a  very c lo se  match between 

the  t h r e e  hour time l i m i t  and t h e  requ i red  f i f t y  v e h i c l e s ,  On some 

occasions  more than f i f ' t y  veh i c l e s  were inspec ted .  



111. S i t e  Comments 

(Ingham) 
Lansing Locations 

1601 - Delta  River Drive (Northeast  Bound) (High income) 
T h i s  s i t e  was on a  two-lane road i n  a moderate t o  high 
income r e s i d e n t i a l  a r e a .  By v i s u a l  i n spec t ion  many of 
the  sample respondents appeared t o  be of h igher  income 
s t r a t a .  

1602 - Haag Road - South Lansing ( sou theas t  bound) (low income) 
t he  sample was taken from Haag Road and f i l t e r e d  onto  a  
g r ave l  s i d e  s t r e e t  f o r  inspec t ion .  Haag Road connects  a  
low t o  moderate, high dens i t y  housing a r ea  w i t h  a  north-  
south a r t e r y  (Logan/M-99). The housing a r ea  is  comprised 
of r e l a t i v e l y  inexpensive frame one-family dwel l ings  and 
co-op type townhouses. 

1603 - Aurel ius  Road ab Holt Road - Holt (northbound) 
(low income) The sample t r a f f i c  a t  t h i s  s i t e  was routed 
i n t o  a  shopping c e n t e r  parking l o t  f o r  i n spec t ion .  
There appeared t o  be a  v a r i a t i o n  i n  income a t  t h i s  s i t e .  

1604 - Harrison Road a t  Wildwood - East  Lansing (northbound) - 
(high income) Many of t he  respondents a t  t h i s  s i t e  were 
e i t h e r  s t uden t s  o r  s t a f f  members a t  MSU. Two-lane road.  

1605 - Hamilton Road - Okemos (eastbound) (high income) 
Two lane  road heavi ly  t r a v e l l e d  rou t e  i n t o  Okemos of f  from 
Grand River Avenue (US-16). 

1606 - Pleasan t  Grove Road (northbound) (low income) 
Four-lane c o l l e c t o r  running through a  moderate t o  low 
income t r a n s i t i o n a l  a r e a .  

1607 - Turner S t r e e t  - urban f r i n g e  (southbound) (low income) 
T h i s  is a  two-lane c o l l e c t o r  running nor th/south .  T h i s  s i t e  
is i n  an a r ea  which has a  f a i r l y  heavy concen t ra t ion  of 
Chicano f a m i l i e s .  There appeared t o  be a  number of 
respondents who could not answer t he  ques t i onna i r e  because 
of a  language b a r r i e r  o r  i l l i t e r a c y .  

1608 - M t .  Hope Road - E .  Lansing (eastbound) (high 
income) T h i s  is  a  major 4-lane a r t e r y  connecting south 
c e n t r a l  Lansing w i t h  t h e  Okemos a r ea  and adjacent  shopping 
mal l .  The t r a f f i c  was extremely heavy. 



(Genesee) 
F l i n t  Locations 

3901 - Perry  Road, Grand Blanc (westbound) (high income) - 
Two-lane road,  moderate t r a f f i c  f low, no extreme income 
c h a r a c t e r i s t i c s .  

3902 - Genesee S t r e e t  - Mount Morris (eastbound) (low income) - 
3903 - Frankl in  a t  Court - (southbound) (high income) 
two-lane r e s i d e n t i a l  

3904 - Lewis a t  Be l le  (northbound) (low income) two-lane 
s t r e e t ,  through an o ld  commercial area  of t a w n .  

3905 - Stanley Road - near Saginaw (eastbound) (low income) 

3906 - Calkins Road (eastbound) (h igh  income) - 
3907 - Det ro i t  a t  P ie r son  Road (northbound) (low income) 
Inner  c i t y  f r i n g e  a r e a ,  four- lane road w i t h  a  boulevard 
moderate t o  heavy flow. 

3908 - C i r c l e  Drive - (westbound) (high income) One of - 
t he  h ighes t  income a r e a s  i n  F l i n t ,  t h i s  was a  r e s i d e n t i a l  
enclave w i t h  very low t r a f f i c  volume - a  sample of every 
veh i c l e  was used.  

(Kent) 
Grand Rawids and E a s t  Grand R a ~ i d s  Locations 

6901 - Robinson Road - East Grand Rapids (high income) 

6902 - Buchanan a t  44th - Wyoming (southbound) (low income) 
two-lane road i n  a  moderate-to-low income a r e a  - due t o  
sho r t  blocks and long v i s i b i l i t y  t h e r e  were a  number o f U t u r n  
o f f s  " before  reaching t h e  l a n e ,  

6903 - Indiana and Fulton (southbound) (low income) low 
income r e s i d e n t i a l  s t r e e t ,  low flow of t r a f f i c .  

6904 - Kalamazoo a t  44th (northbound) (high income) a p t l y  
nicknamed "The Racetrack" due t o  the  heavy t r a f f i c  flow - 
i t  appeared t o  resemble an "a r te ry"  more than a  " co l l ec to r " ,  
4- lane,  undivided.  

6905 - Hal l  near Breton - E .  Grand Rapids (westbound) (high 
income) four- lane (Boulevard) r e s i d e n t i a l  s t r e e t  - appeared 
t o  be a good r e p r e s e n t a t i v e  sample of t h e  a r e a .  



6906 - Lee - Wyoming (eastbound) (low income) 4-lane 
(Boulevard) c o l l e c t o r ,  moderate flow, t h i s  was used a s  
an af ternoon s i t e  - the  only problem here was t h a t  "shop 
t r a f f i c "  l e t  out  a t  3 :00 and much of i t  t r a v e l e d  Lee, 
causing a  problem w i t h  t h e  count.  

6907 - Layfayet te  & C a r r i e r  - (northbound) (low income) 
t h i s  l o c a t i o n  was s i t u a t e d  between an orphanage and an 
elementary pa roch ia l  school  - i t  was d i f f i c u l t  working 
around the  ch i ld r en ,  moderate t r a f f i c  Slow. 

6908 - Okemos a t  Breton (eastbound) (high income) 
A c o l l e c t o r  running from a  high income r e s i d e n t i a l  
a r ea  - moderate f low, two-lane problem - some of 
sample could have been from two moderate incomes 
apartment complexes l oca t ed  back on Okemos. 

* 
I V .  Unusual Condit ions Roadside Observation 

June 1 - 1610 - heavy r a i l r o a d  t r a f f i c  causing t r a f f i c  p la tooning.  

June 7 - 6915 - t r oope r  moved from Breton and Beechwood t o  Hal l  
and Breton a t  10:05 a f t e r  t r a f f i c  l i g h t  changed t o  
b l ink ing  cau t ion .  

May 3 1  - 3909 - t r a f f i c  picked up cons iderab le  a f t e r  10:OO p.m. 
suspected r i s e  due t o  country c lub  func t ion .  

J u l y  25- 3909 - two new s t o r e s  opened a t  l o c a t i o n  - i nc rea se  i n  
t r a f f i c .  

Sept 8 - 1611 - i nc rea se  i n  t r a f f i c  - perhaps expla ined by a  
de tour  on nearby road.  

Sept 8 - 1612 - i nc rea se  i n  t r a f f i c  - unexplained.  

Oct 5  - 1616 - recorded a s  l o c a t  ion on d a t a  shee t  - should read 
6916. 

Oct 6  - 6911 - i nc rea se  i n  t r a f f i c  caused by a  f o o t b a l l  game. 

Oct 27 - 1611 - i nc rea se  i n  count caused by poor road causing 
many t o  put brakes on. 

Oct 27 - 1610 - warm weather may have accounted f o r  inc rease  i n  
t r a f f i c  - t e n  t r a i n  c ros s ings  aga in .  

Note s i t e s  beginning wi th  39 a r e  i n  Genesee, 16 i n  Ingham, 
and 69 i n  Kent. 



Oct 27 - 1612 - i n c r e a s e  i n  t r a f f i c  p o s s i b l y  due t o  f o o t b a l l  game 
i n  a r e a .  

Nov 3 - 3909 - f o o t b a l l  game t r a f f i c  i n c r e a s e d  t r a f f i c  f l ow.  

Nov 20 - 1611 - road  c o n s t r u c t i o n  completed count  lower  t h a n  
l a s t  t i m e .  

Nov 20 - a l l  s i t e s  - r e g u l a r l y  F r i d a y  n i g h t  s i tes  done on Monday. 

Nov 2 1  - a l l  s i tes  - r e g u l a r l y  F r i d a y  n i g h t  s i t e s  done on Tuesday.  

Nov 27  - a l l  s i t e s  - r e g u l a r l y  F r i d a y  n i g h t  s i tes done on Monday 
n i g h t .  

V. Unusual C o n d i t i o n s ,  Sample I n s p e c t i o n  

May 10 - (1605) i ncomple t e  sample due t o  d e m o n s t r a t i o n s  i n  E.  
Lans ing .  Sample completed May 12 pm. 

May 18 - i n c o m p l e t e  sample due t o  two revoked o p s .  and need f o r  
t r o o p e r  t o  go t o  c o u r t .  T h i s  s i t e  was changed on second 
c y c l e  r e a s s i g n e d  number 3927 from 3907.  

May 23 - t h e  s i t e  was moved mid-stream due t o  poor  s e t - u p  c o n d i t i o n s ,  
Half  of sample a t  o r i g i n a l  s i t e  and h a l f  a t  S t o c k i n g  and 
T h i r d .  T h i s  s i t e  was changed on second c y c l e ,  r e a s s i g n e d  
number 6923 from 6903.  

June  16 - t h i s  s i t e  was changed f o r  t h e  second  t i m e .  Reass igned  
number 1636 - t h i s  was High S t r e e t  - New permanent s i t e  
i s  P l e a s a n t  Grove - 1606.  For remainder  o f  f i e l d  s u r v e y ,  

Aug 4 - (1601)  r a i n e d  o u t  on August 2 .  Was done on t h i s  d a t e .  

Aug 3 - (1608)  r a i n e d  o u t  a t  47 veh i c l e s .  

Sept  29 - (6901) r a i n e d  o u t  on September 2 5 .  Made up on t h i s  d a t e .  

Nov 7 - (6903)  r a i n e d  o u t .  Completed on November 11. 






