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P r e f a c e  

T h i s  i s  Volume I11 of t h e  f i n a l  r e p o r t  on Con t r ac t  FH-11-7293, 

"Acquis i t ion  of  In format ion  on Exposure and on Non-Fatal Crashes . "  

I t  cove r s  Phase I11  of t h e  c o n t r a c t  (Driving Exposure Survey) .  

S p e c i f i c  d e t a i l s  of p rocedures  f o r  a  nat ionwide mai l  survey  of 

exposure  d a t a  a r e  p r e s e n t e d .  The p rocedures  i nc lude  t h e  sampling 

p l a n ,  t h e  d a t a  c o l l e c t i o n  p l a n ,  and t h e  d a t a  a n a l y s i s  p l a n .  The 

d e t a i l s  p r e s e n t e d  a r e  an  e x t e n s i o n  of t h e  recommendations g iven  i n  

Volume I f o r  an exposure-survey f i e l d  t e s t  program f o r  t h e  c a l e n d a r  

year 1972. 
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SECTION 1 

INTRODUCTION 

T h i s  volume p r e s e n t s  t h e  r e s u l t s  of Phase I11 - Driving Expo- 

s u r e  Survey.  I t s  purposes  i n  accordance wi th  t h e  Sta tement  of  Work 

i n  Appendix B, a r e  t o  p r e p a r e :  

1. A d e t a i l e d  exposure  survey  p l a n  o f  sampling and 
d a t a  c o l l e c t  i o n  p rocedures ,  i n c l u d i n g  schedu le ,  
r e s o u r c e s  and c o s t s .  

2 .  Documentation of i n s t r u c t i o n s  needed by an organ- 
i z a t i o n  t o  conduct t h e  su rvey .  

3 .  An a l t e r n a t e  d a t a - c o l l e c t i o n  p l a n  a s  a  means of 
checking accuracy .  

4 .  A p l a n  f o r  d a t a  a n a l y s i s .  

BASIC PLAN 

The p l a n s  d e r i v e d  i n  t h i s  volume a r e  based on t h e  recommen- 

d a t i o n  i n  Volume I f o r  a  n a t i o n a l  f i e l d - t e s t  exposure  survey  i n  

1972. I t  w i l l  u se  mai led q u e s t i o n n a i r e s  w i t h  one-day t r i p  r e c o r d s  

t o  be completed by subsamples of l i c e n s e d  d r i v e r s  i n  each s t a t e  

and t h e  D i s t r i c t  of Columbia. 

The survey  p l a n  r e q u i r e s  random sampling of l i c e n s e d  d r i v e r s  

i n  o r d e r  t o  produce a c c u r a t e  e s t i m a t e s  of exposure  a t  r ea sonab le  

c o s t .  Although t h e  b a s i c  sampling u n i t  is  t h e  d r i v e r ,  t h e  b a s i c  

measurement u n i t  is t h e  t r i p .  Each t r i p  is  c l a s s i f i e d  acco rd ing  

t o  s i x  v a r i a b l e s :  d r i v e r  age and s e x ,  v e h i c l e  t ype  and model year, 

road  t y p e ,  and day/night  . Sampled d r i v e r s  may produce a s  many a s  

s i x  c l a s s e s  of t r i p s  on a  one-day r e c o r d ,  among t h e  26 c l a s s e s  

d e f i n e d  i n  Volume I .  

The c o n c l u s i o n s  of Volume I d i d  not  d e f i n e  a  sampling p l a n  i n  

t e rms  of t h e  s p e c i f i c  days  of t h e  y e a r  f o r  which exposure  shou ld  

be measured. T h i s  d e c i s i o n  depends l a r g e l y  on t h e  maximum sample 

s i z e  a l lowed by c o s t  c o n s t r a i n t s .  Opt ions  range from 365 days  a 

yea r  (nlaximum accu racy )  t o  a  s i n g l e  random day (minimum a c c u r a c y ) .  



The p l a n  recommended f o r  t h e  f i r s t  yea r  f i e l d  t e s t  program s p e c i f i e s  

28 days ,  a s  e x p l a i n e d  below. The p l a n  p r o v i d e s  f o r  r e p r e s e n t a t i o n  

of t h e  yea r  by season  and day of week, and p r e s e r v e s  randomness of 

day s e l e c t i o n .  I t  w i l l  y i e l d  moderate accuracy a t  r ea sonab le  c o s t .  

Also,  i t  is  a  f l e x i b l e  model f o r  e x t e n s i o n  t o  more sampling days ,  

l a r g e r  samples and g r e a t e r  accuracy i f  a d d i t i o n a l  funds  a r e  a v a i l -  

a b l e  i n  l a t e r  y e a r s .  

SAWLE S I Z E  

I n  Volume I ,  a sample size e s t i m a t e  of 25,000 was d e r i v e d ,  

based on a  rough a n a l y s i s  of i ts a b i l i t y  t o  p rov ide  s i g n i f i c a n t  

d i f f e r e n c e s  among t h e  26 recommended c l a s s e s  of exposure ,  i . e .  , 
driver-vehicle-road-environment  combinat ions  ( s ee  F igure  8 of 

Volume I ) .  F u r t h e r  a n a l y s i s  i n d i c a t e d  a  s e l e c t e d  sample of 28,000 

where an a n t i c i p a t e d  cumulat ive  response r a t e  of 80% would produce 

22 ,400  r e t u r n e d  q u e s t i o n n a i r e s .  

I n  each of t h e  f o u r  q u a r t e r s  of t h e  y e a r ,  seven days  w i l l  be 

s e l e c t e d  randomly, one each from t h e  seven t y p e s  of day of t h e  

week. Thus, t h e r e  w i l l  be 28 s p e c i f i c  sampling days  i n  t h e  y e a r ,  

c o n s t i t u t i n g  f o u r  r e p r e s e n t a t i v e  "weekstt--one i n  each q u a r t e r .  

The mean mileage e s t i m a t e s  f o r  each sample day w i l l  be e x t r a p o l a t e d  

and added t o  produce a  t o t a l  mean annua l  mileage.  The mileage 

e s t i m a t e s  w i t h i n  each day and t h e  t o t a l  w i l l  be broken down i n t o  

26 c l a s s e s .  

Because t h e  mileage e s t i m a t e s  a r e  independent f o r  each of t h e  

28 days ,  t h e  minimum sample s i z e  must be determined w i t h i n  t h e  

c o n t e x t  of a  s i n g l e  d a y ' s  subsample. Because of t h e  minimal expo- 

s u r e  i n  a  few of t h e  26 c l a s s e s  ( see  Table  7 of Volume I )  i t  is 

e s t i m a t e d  t h a t  only about 2 0  c l a s s e s  w i l l  be needed (very smal l  

c l a s s e s  will be combined w i t h  s i m i l a r  c l a s s e s ) .  I t  is assumed 

t h a t  t h e  number of d r i v e r s  (and t r i p s )  w i l l  be f a i r l y  uniformly 

d i s t r i b u t e d  among t h e  20 c l a s s e s  (though t h i s  does  not  mean t h a t  

t h e  mileage w i l l  be uniformly d i s t r i b u t e d ) .  Because of t h e  asymp- 

t o t i c  dec rease  i n  s t a n d a r d  d e v i a t i o n  i n  a  c l a s s  a s  i t s  subsample 



s i z e  i n c r e a s e s ,  a  subsample s i z e  of 25 is o f t e n  chosen a s  a  minimum 

w i t h  normal d i s t r i b u t i o n s .  To account f o r  non-normal d i s t r i b u t i o n s  

i n  some c l a s s e s ,  and t o  ensure t h e  equ iva len t  of a t  l e a s t  25 i n  

each ,  the  requi red  average c l a s s  s i z e  s e l e c t e d  is  40. 

The 20 c l a s s e s  w i t h  average s i z e  of 40 r e q u i r e  800 re tu rned  

q u e s t i o n n a i r e s  each day. On t h e  b a s i s  of an 80% response,  the  

subsample s i z e  each day is 1000. T h u s ,  t h e  t o t a l  sample s i z e ,  i . e .  

t h e  number of d r i v e r s  t o  r ece ive  q u e s t i o n n a i r e s ,  is 28,000. 

From the  p i l o t  survey of Volume I and o t h e r  exposure s t u d i e s ,  

i t  has been determined t h a t  t h e  s tandard  d e v i a t i o n s  of mileage 

e s t i m a t e s  i n  alrpost a l l  c l a s s e s  tend t o  have va lues  w i t h i n  about 10% 

of the  mean mileage. Using t h i s  f a c t ,  and c l a s s  s i z e s  of 40, t h e  

minimum s i g n i f i c a n t  d i f f e r e n c e  between mean va lues  f o r  t y p i c a l  

c l a s s e s  is found t o  be from 30-40% of t h e  means. This  is s a t i s -  

f a c t o r y  i n  view of t h e  t y p i c a l  d i f f e r e n c e s  of 50-100% between 

adjacent  c l a s s e s ,  a s  determined from the  A I D  c h a r t s  of Volume I .  



SECTION 2 

SUMMARY 

T h i s  volume p r e s e n t s  t h e  r equ i r emen t s ,  approaches  and f i n d i n g s  

p e r t a i n i n g  t o  each  of t h e  f o u r  t a s k s  of Phase I11 - Driv ing  Expo- 

s u r e  Survey ( s e e  c o n t r a c t  work s t a t e m e n t ,  Appendix A ) .  Summaries 

of  each  of t h e  t a s k s  a r e  g i v e n  under t h e  head ings  below. 

DETAILED EXPOSURE SURVEY PLAN (Task 1) 

The requirement  of t h i s  t a s k  is t o  "prepare  a d e t a i l e d  sampling 

p l a n  and p rocedures  f o r  a  nat ionwide d r i v i n g  exposure  s u r v e y , "  

i n c l u d i n g  schedu le ,  r e s o u r c e s ,  and c o s t s  r e q u i r e d .  The approa ch 

was t o  beg in  w i t h  recommendations i n  Volume I f o r  a  f i e l d - t e s t  

exposure  survey us ing  mai led q u e s t i o n n a i r e s  w i t h  t r i p - r e c o r d  forms 

a s  a  base  d e s i g n .  Then, t h e  d e s i g n  d e t a i l s  were expanded i n  a  

s t r a i g h t f o r w a r d  manner t o  an e x t e n t  t h a t  would be s u f f i c i e n t  f o r  

a  competent survey  o r g a n i z a t i o n  t h a t  does  not  n e c e s s a r i l y  have 

e x p e r t i s e  i n  t h e  t e c h n i c a l  a s p e c t s  of exposure .  

Seven c a t e g o r i e s  of p rocedures  were i d e n t i f i e d :  l i a i s o n ,  

sample and survey  d e s i g n ,  s c h e d u l i n g ,  q u e s t i o n n a i r e ,  d a t a  manage- 

ment,  d a t a  c o l l e c t i o n ,  and d a t a  r e d u c t i o n .  These c a t e g o r i e s  cover  

a l l  of t h e  work t h a t  must be done from t h e  beg inn ing  of t h e  survey 

program t o  t h e  p o i n t  t h a t  d a t a  is ready f o r  a n a l y s i s .  

L i a i s o n  i n c l u d e s  work w i t h  t h e  Bureau of t h e  Budget t o  s e c u r e  

t h e i r  app rova l  of t h e  q u e s t i o n n a i r e  and l i a i s o n  w i t h  o f f i c i a l s  i n  

each s t a t e  t o  o b t a i n  a c c e s s  t o  d r i v e r  l i s t s  f o r  subsequent  sampling.  

Sample c o n s t r u c t i o n  i n c l u d e s  d i s t r i b u t i o n  of t h e  28 ,000  sample 

among s t a t e s  accord ing  t o  d r i v e r  p o p u l a t i o n ,  randomly s e l e c t i n g  

t h e  p r o p e r  number of names i n  each s t a t e ,  randomly s e l e c t i n g  t h e  

28 sampling d a t e s  (one of each type  of day of t h e  week i n  each 

q u a r t e r  of t h e  y e a r ) ,  matching name t o  d a t e s  (1000 each d a t e ) ,  

a s s i g n i n g  i d e n t i f i c a t i o n  numbers, and o b t a i n i n g  a d d r e s s e s .  Schedu- 

l i n g  c o n s i d e r a t i o n s  i n c l u d e  l e a d  t ime f o r  p lanning  and q u e s t i o n -  



n a i r e  approva l  and m a t e r i a l s  p r e p a r a t i o n ,  13 months f o r  d a t a  co l -  

l e c t i o n  ( f i n a l  month f o r  fol lowups on December m a i l i n g s ) ,  and a  

p e r i o d  f o r  d a t a  a n a l y s i s  and r e p o r t i n g .  Q u e s t i o n n a i r e  development 

i n c l u d e s  des ign  of format  and wording t o  e l i c i t  maximum response ,  

w r i t i n g  of cover l e t t e r s  ( i n i t i a l  and each of two reminders  t o  be 

spaced two weeks a p a r t ) ,  p r i n t i n g  and s t o r a g e .  Data management 

i n v o l v e s  l og  books, f i l i n g  system and p r o g r e s s  c h a r t s  t o  keep t r a c k  

of a l l  q u e s t i o n n a i r e s .  Data c o l l e c t i o n  i n c l u d e s  assembly and ma i l i ng  

of q u e s t i o n n a i r e s ,  logging  of r e c e i p t s ,  i d e n t i f i c a t i o n  of non- 

r e sponden t s ,  and reminder m a i l i n g s .  Data r e d u c t i o n  i n c l u d e s  

checking and coding of i n d i v i d u a l  q u e s t i o n n a i r e s ,  keypunching, and 

b u i l d i n g  of a  magnetic t a p e  f i l e .  

The program i s  22 months i n  d u r a t i o n .  I t  r e q u i r e s  about 14 

man months of e f f o r t ,  o f f i c e  f a c i l i t i e s  and m a t e r i a l s ,  and a  l a r g e  

computer. The approximate c o s t  i s  e s t i m a t e d  a t  $253,000.  

EXPOSURE SURYEY INSTRUCTIOllS (Task 2) 

The requirement  of t h i s  t a s k  i s  t o  "prdvide documentation s o  

t h a t  t h e  o r g a n i z a t i o n  which a c t u a l l y  conducts  t h e  survey w i l l  have 

a l l  t h e  i n s t r u c t i o n s  needed t o  perform t h e  job ."  The r e s u l t s  a r e  

simply a  d e t a i l e d  o u t l i n e  of d i r e c t  i n s t r u c t i o n s ,  w i t h i n  t h e  seven 

c a t e g o r i e s  above. About 100 s p e c i f i c  i n s t r u c t i o n s  a r e  d e r i v e d .  

Many of t h e  i n s t r u c t i o n s  a r e  i n  sequences  t h a t  must be r e p e a t e d  

f o r  each of t h e  51 sampling a r e a s .  Examples of q u e s t i o n n a i r e s ,  

l e t t e r s  and c h a r t s  a r e  i nc luded .  

ALTERNATIVE EXPOSURE SURVEY METHODS (Task 3  ) 

The requirement  of t h i s  t a s k  i s  t o  "determine means t o  check 

t h e  r e s u l t a n t  exposure  e s t i m a t e s  by a l t e r n a t i v e  c o l l e c t i o n  methods." 

S e v e r a l  a l t e r n a t i v e  methods were reviewed, based on t r a d e o f f  d a t a  

i n  Volume I .  A n a t i o n a l  home i n t e r v i e w  method is recommended a s  

an  a l t e r n a t i v e  p l a n ,  where exposure  d a t a  is ob ta ined  a s  a  g r o s s  

e s t i m a t e ,  i.e., a  s i n g l e  va lue  of mileage f o r  a  p a s t  t ime p e r i o d ,  

e . g . ,  t h r e e  months. T h i s  method is s e l e c t e d  p r i m a r i l y  because of 



t h e  p o t e n t i a l  low c o s t s  i f  i t  is a t t ached  t o  an e x i s t i n g  n a t i o n a l  

survey.  The o t h e r  a l t e r n a t i v e s  considered (independent home i n t e r -  

views, l i c e n s e  o f f  i c e  in te rv iews ,  independent mail  surveys)  would 

have t o  be l i m i t e d  i n  scope because of sampling c o s t s ,  and they 

could be compared only w i t h  c e r t a i n  s t a t e  subsamples from the  p r i -  

mary survey.  

EXPOSURE DATA ANALYSIS PLAN (Task 4 )  

The requirement of t h i s  t a s k  is t o  ' 'prepare a  d e t a i l e d  p lan  

f o r  a n a l y s i s  of the  da ta  t o  be c o l l e c t e d , "  inc luding  resources  and 

c o s t s .  The a n a l y s i s  p lan  would be an i n t e g r a l  p a r t  of the  t o t a l  

survey program, and would fo l low d i r e c t l y  from the  end of t h e  p l a n s  

prepared i n  t a s k s  1 and 2 ,  i . e . ,  completion of t h e  magnetic t ape  

d a t a  f i l e .  

From t h e  28,000 d r i v e r s  i n  the  sample, an 80% response would 

y i e l d a b o u t  22,400 d a t a  cases ,  s o r t e d  i n  t h e  da ta  f i l e  according 

t o  t h e  28 survey d a t e s .  Each d a t a  case inc ludes  a  number of t r i p -  

mileage e s t i m a t e s ,  w i t h  s i x  independent v a r i a b l e  l e v e l s  a s  c l a s -  

s i f i e r s .  The purpose of the  d a t a  a n a l y s i s  is  t o  compute, from the  

d a t a  f i l e ,  e s t i m a t e s  of mean and t o t a l  n a t i o n a l  mileages,  i n  aggre- 

g a t e  and i n  26 driver-vehicle-road-environment c l a s s e s .  

The i n i t i a l  p a r t  of t h e  a n a l y s i s  p lan  is t o  prepare  a  computer 

program t o  produce t h e  r equ i red  exposure s t a t i s t i c s .  The minimum 

requ i red  computer o p e r a t i o n s  a r e  de r ived .  Addi t ional  computer pro- 

grams may be der ived  f o r  f u r t h e r  c l a s s i f i c a t i o n s  of t h e  d a t a  ( e . g . ,  

by q u a r t e r  of year  o r  by s t a t e ) ,  f o r  re -evalua t ion  of t h e  26 c l a s s e s ,  

o r  f o r  accuracy checking by an a l t e r n a t i v e  da ta  source .  In  a d d i t i o n  

t o  w r i t i n g ,  checking and t e s t i n g  t h e  computer programs, t a s k s  of 

t h e  da ta  a n a l y s i s  p lan  inc lude  performance of computer r u n s ,  com- 

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

The b a s i c  d a t a  a n a l y s i s  w i l l  be performed during the  t h r e e  

months fol lowing t h e  end of d a t a  c o l l e c t i o n ,  and w i l l  r e q u i r e  approx- 

imately 10 man months of e f f o r t .  



SECT ION 3 

DETAILED EXPOSURE SURVEY PLAN (Task 1 )  

T h i s  s e c t i o n  w i l l  d i s c u s s  t h e  sampling p l a n s  and survey pro-  

cedures  f o r  a nat ionwide d r i v i n g  exposure  survey t o  be conducted 

by a q u a l i f i e d  survey  o r g a n i z a t i o n .  The g o a l  of t h e  survey des- 

c r i b e d  he re  is  t o  prov ide  a r e l i a b l e  measure of t h e  d r i v i n g  expo- 

s u r e  f o r  a l l  d r i v e r s  i n  t h e  Uni ted S t a t e s .  A s  e s t a b l i s h e d  i n  

Volume I ,  i t  is t o  be a ma i l  survey  of a random sample of l i c e n s e d  

d r i v e r s  i n  each of t h e  50 s t a t e s  and t h e  D i s t r i c t  of Columbia, 

w i t h  b a s i c  vehicle-mileage e s t i m a t i o n  t o  be done by means of one- 

day t r i p  r e c o r d s .  

The subsample s i z e s  of d r i v e r s  t o  be surveyed w i l l  be pro- 

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

D . C .  (51 b a s i c  sample a r e a s ) ,  and t h u s  t h e  t o t a l  sample w i l l  con- 

s t i t u t e  a random s e l e c t i o n  which i s  r e p r e s e n t a t i v e  of t h e  r e g i s t e r e d  

d r i v i n g  popu la t ion  i n  t h e  whole coun t ry .  The t a r g e t  popu la t ion  

nat ionwide c o n s i s t s  of approximately  105,400,000 l i c e n s e d  d r i v e r s  1 

of which approximately  28,000 a r e  t o  be i nc luded  i n  t h e  survey 

(approximately  .025%).  

The sample d r i v e c s  w i l l  be asked t o  respond t o  a mai led 

q u e s t i o n n a i r e ,  i n c l u d i n g  in fo rma t ion  on v e h i c l e  type  and model 

y e a r ,  d r i v e r  s ex  and age ,  and a t r i p  r e c o r d  i n c l u d i n g  in fo rma t ion  

on road t y p e s ,  l i g h t  c o n d i t i o n s ,  numbers of t r i p s  and miles dr iven .  

Non-respondents t o  t h e  i n i t i a l  mai l ing  w i l l  be r e - con tac t ed  and 

asked t o  respond i n  an e f f o r t  t o  maximize f i n a l  response  r a t e .  

The survey w i l l  be conducted over  t h e  p e r i o d  of one c a l e n d a r  

yea r  w i t h  t h e  a c t u a l  survey d a t e s  s e l e c t e d  s o  a s  t o  p rov ide  a 

r e p r e s e n t a t i v e  "week" f o r  each  of t h e  f o u r  q u a r t e r s  of t h e  y e a r .  

Thus seven days  w i l l  be s e l e c t e d  a t  random t o  correspond t o  and be 

r e p r e s e n t a t i v e  of each of t h e  seven days of t h e  week i n  a q u a r t e r  --------------- 
I 1970 Automobile F a c t s  and F i g u r e s ,  Automobile Manufacturers  

A s s o c i a t i o n .  



( i . e . ,  one of t h e  13 Sundays i n  a  q u a r t e r  would be randomly chosen, 

one of t h e  13 Mondays, e t c . )  providing a  t o t a l  of 7 days per  q u a r t e r  

(one "week1') o r  28 r e p r e s e n t a t i v e  days pe r  year .  Correspondingly, 

one q u a r t e r  of the  d r i v e r  sample would be contacted i n  each q u a r t e r .  

BASIC PLAN OF SURVEY PROCEDURES 

The following paragraphs descr ibe  genera l ly  t h e  major s e t s  of 

procedures necessary t o  perform t h e  sample cons t ruc t ion  and the 

da ta  c o l l e c t i o n .  Deta i led  i n s t r u c t i o n s  a r e  covered l a t e r  i n  s e c t i o n  

4 .  

Liaison 

Depending upon the  wording of t h e  con t rac t  from the  Nat- 

i o n a l  Highway T r a f f i c  Safe ty  Administrat ion,  i t  may be necessary 

t o  seek Bureau of t h e  Budget approval f o r  t h e  ques t ionna i re  before 

i t  can be used t o  c o l l e c t  d a t a .  Should t h i s  be the  case ,  a  com- 

p l e t e  copy of t h e  f i n a l  form of t h e  ques t ionna i re  w i t h  a l l  t h e  

enclosures  and reminder l e t t e r s  should be prepared f o r  t r a n s m i t t a l  

v i a  t h e  proper channels t o  t h e  Bureau of the  Budget f o r  approval.  

Th i s  approval can be expected t o  take 3-4 months. When approval 

is  rece ived ,  t h e  approval no t i ce  m u s t  be added t o  the  top  of the  

ques t ionna i re  i n  the  space provided on the  pro to type .  

I t  w i l l  a l s o  be necessary t o  seek and rece ive  permission 

from o f f i c i a l s  i n  each of the  51 sampling a r e a s  t o  ga in  access  t o  

t h e i r  d r i v e r  l i c e n s e  records  f o r  the  purpose of cons t ruc t ing  t h e  

sample. A s  t h i s  p rocess  is lengthy and may be sub jec t  t o  much 

nego t i a t ion ,  it is recommended t h a t  t h e  process  of s t a t e  l e v e l  con- 

t a c t s  begin e a r l y  i n  the  p r o j e c t .  

A u s e f u l  procedure t o  fol low i n  i n i t i a t i n g  t h e  con tac t s  is 

t o  telephone t h e  d i r e c t o r  (o r  a d m i n i s t r a t o r )  of t h e  Bureau of Motor 

Vehicles o r  s i m i l a r  o f f i c e  under whose j u r i s d i c t i o n  the  d r i v e r  l i c -  

ens ing  func t ion  l i e s .  The names of t h e  appropr ia t e  persons can 

be found by consul t ing  the  AAMVA Directory (American Associat ion of 

Motor Vehicle Adm9nistrators).  



Telephone c o n t a c t  should  then  be fo l lowed by a  l e t t e r  s t a t i n g  

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

r e c o r d s  f o r  t h e  purpose of s e l e c t i n g  a  random sample of d r i v e r s  

i n  t h e  s t a t e .  The in fo rma t ion  d e s i r e d  from t h e  f i l e s  should  

i n c l u d e  t h e  d r i v e r  l i c e n s e  number, name, a d d r e s s ,  s e x ,  and d a t e  

of b i r t h  f o r  each s e l e c t e d  d r i v e r .  F igure  1 i l l u s t r a t e s  t h e  d e s i r e d  

in fo rma t ion  and fo rma t .  An a c t i v e  campaign of correspondence and 

t e l ephone  c o n t a c t  should  be under taken  t o  a s s u r e  a c c e s s  t o  t h e  

f i l e s ,  w i t h  such a c t i v i t y  cu lmina t ing  i n  a  v i s i t  t o  t h e  s t a t e  a t  

t h e  t ime of t h e  a c t u a l  c o l l e c t i o n  of t h e  r e c o r d s .  A t  or nea r  t h e  

t ime of t h e  i n i t i a l  c o n t a c t s  w i t h  t h e  s t a t e s ,  answers  t o  t h e  f o l -  

lowing q u e s t i o n s  must be r e c e i v e d :  (1 )  What t ype  of r e c o r d  system 

does  your s t a t e  have? (manual, computer,  e t c . )  (2 )  What t ype  of 

d r i v e r  l i c e n s e  numbering system does  your s t a t e  employ? ( a l p h a b e t i -  

c a l ,  soundex, e t c . )  ( 3 )  How many l i c e n s e d  d r i v e r s  of a l l  t y p e s  

a r e  t h e r e  i n  your s t a t e ?  ( a s  a c c u r a t e l y  a s  p o s s i b l e )  (4)  Does one 

common numbering scheme s e r v e  a l l  l i c e n s e  types?  

When a c c e s s  h a s  been g r a n t e d ,  it w i l l  be necessary  t o  e i t h e r  

(1)  have t h e  s t a t e  g e n e r a t e  t h e  sample u s ing  g u i d e l i n e s  f u r n i s h e d  

by t h e  c o n t r a c t o r  o r  (2)  send a r e p r e s e n t a t i v e  t o  t h e  s t a t e  t o  

perform t h e  t a s k .  

Sample and Survey Design 

The t a r g e t  p o p u l a t i o n  is a l l  t h e  l i c e n s e d  d r i v e r s  i n  t h e  Uni ted  

S t a t e s  (105,400,000 i n  1968.)  S ince  i t  is  both i m p r a c t i c a l  and 

unnecessary t o  a s k  eve ry  d r i v e r  t o  p a r t i c i p a t e ,  a  sample of a l l  

t h e  l i c e n s e d  d r i v e r s  w i l l  be chosen on a  random b a s i s  t o  r e p r e s e n t  

a l l  t h e  d r i v e r s  i n  each  s t a t e .  For t h e  purposes  of s t a t i s t i c a l  

a n a l y s i s  of t h e  d a t a  i t  is  e s t i m a t e d  t h a t  a  sample of about 28 ,000  

d r i v e r s  should  be s u f f i c i e n t .  The number of d r i v e r s  t o  be s e l -  

e c t e d  f o r  su rvey ing  i n  each  s t a t e  w i l l  be i n  p r o p o r t i o n  t o  t h e  

numbers of l i c e n s e d  d r i v e r s  i n  t h a t  s t a t e  such t h a t  t h e  o v e r a l l  

sample t o t a l s  28,000 d r i v e r s  na t ionwide .  For example, t h e  1967 

d i s t r i b u t i o n  of d r i v e r s  by s t a t e  and t h e  cor responding  sample s i z e s  



Driver  License Number 

Name 

Address:  S t r e e t  P .O .  Box Apt. R . R .  - 

C i t y  S t a t e  Zip 

Sex M F 

B i r t h d a t e  / / --- 
mo da y r  

Our Case Number - / L./- 

Figure  1 

Dr iver  I d e n t i f i c a t i o n  Informat ion  
t o  be Acquired i n  Each S t a t e  



a r e  shown i n  Table  1. The a c t u a l  d i s t r i b u t i o n  of d r i v e r s  t o  be 

used must r e f l e c t  t h e  d r i v i n g  popu la t ion  a t  t h e  time of sampling 

a s  determined by q u e s t i o n s  asked a t  t h e  t ime of t h e  s t a t e  l e v e l  

c o n t a c t s .  An up-to-date r e v i s i o n  of Table  1 w i l l  y i e l d  t h e  number 

of l i c e n s e d  d r i v e r s  needed i n  each s t a t e  subsample. The t o t a l  

sample w i l l  be r e p r e s e n t a t i v e  of t h e  n a t i o n  a s  a  whole w i t h  s u f -  

f i c i e n t  d a t a  t o  d e s c r i b e  t h e  26 c l a s s e s  of exposure ,  but  i t  w i l l  

not  be s u f f i c i e n t  t o  y i e l d  s t a t e  ave rages .  

The survey i s  designed t o  y i e l d  two major s e t s  of i n fo rma t ion :  

(1) Exposure i n fo rma t ion  aggrega ted  i n  26 c l a s s e s  f o r  an e n t i r e  

yea r  (12 month p e r i o d )  f o r  t h e  Uni ted S t a t e s  and ( 2 )  Exposure 

i n fo rma t ion  aggrega ted  f o r  each of t h e  f o u r  q u a r t e r s  (3 month 

p e r i o d s )  . 
The r e p r e s e n t a t i v e  week i n  each q u a r t e r  w i l l  be gene ra t ed  by 

randomly s e l e c t i n g  a  day corresponding t o  each of t h e  seven t y p e s  

of days of t he  week w i t h i n  each q u a r t e r .  To c o n s t r u c t  a  r ep re -  

s e n t a t i v e  week, one Sunday w i l l  be s e l e c t e d  a t  random from t h e  13 

Sundays i n  t he  q u a r t e r  and w i l l  be des igna t ed  a s  t h e  survey  d a t e  

t o  r e p r e s e n t  a l l  Sundays i n  t h a t  q u a r t e r .  Likewise a  s i m i l a r  s e l -  

e c t i o n  w i l l  be done f o r  Monday, Tuesday, Wednesday, Thursday,  F r i d a y ,  

and Saturday w i t h  t h e  r e s u l t  being t h e  r e p r e s e n t a t i v e  week of t h e  

q u a r t e r .  The procedure  i s  then  r epea t ed  f o r  t h e  remaining three 

q u a r t e r s  g e n e r a t i n g  f o u r  weeks o r  28 survey days .  Typ ica l  r e s u l t s  

of t h e  p roces s  a r e  shown i n  Table  2 .  

One q u a r t e r  of t h e  number of d r i v e r s  a s  shown i n  Table  1 f o r  

each s t a t e  w i l l  be surveyed i n  each q u a r t e r .  On each of t h e  28 

survey days  one twenty-eighth of t h e  t o t a l  n a t i o n a l  sample w i l l  be 

surveyed.  

S ince  some non-response t o  t h e  q u e s t i o n n a i r e  i s  a n t i c i p a t e d ,  

a d d i t i o n a l  follow-up d a t e s  a r e  i d e n t i f i e d .  These d a t e s  a r e  t h e  

same day of t h e  week but  spaced a t  two week i n t e r v a l s .  Thus, i t  

i s  p o s s i b l e  t o  have follow-up d a t e s  f o r  a  g iven  q u a r t e r  t h a t  

a c t u a l l y  occur  i n  t h e  subsequent  q u a r t e r .  Two such follow-up d a t e s  



TABLE 1 SAMPLE DISTRIBUTION OF DBIVERS BY STATE AND RSQUIBgD 
SAMPLE SIZES FOR EACU "MY", "WEEK", AND FOR THB YXAR 

Lic .  Daily Week 
S t a t e  Dr ivers  % Sample of 

1967 
Year 

D i s t r i b .  Base Quar te r  x4 
(000) 1000 x7 

Alabama 1598 1.53 1 5  105 420 
Alaska 115 .12 1 7 28 
Arizona 964 .92 9 63 2 52 
Arkansas 1013 .97 10 70 280 
C a l i f o r n i a  10688 10.26 104 ,788 2952 
Colorado 1261 1 .21  12 84 336 
Connect icut  1898 1.82 18 126 504 
Delaware 295 .28 3 21 84 
F l o r i d a  3336 3.20 3 2 224 896 
Georgia 2153 2.06 2 2 154 616 
Hawaii 3 93 .38 4 2 8 112 
Idaho 429 .41 4 28 112 
I l l i n o i s  5801 5.56 67 399 1596 
Indiana 2661 2.55 26 182 728 
Iowa 1584 1.52 1 5  105 420 
Kansas 1410 1 .35  14 98 3 92 
Kentucky 

Louisiana 

Maine 

Maryland 

Mass. 

Mich. 

Minnesota 

M i s s i s s i p p i  

Missouri 

Montana 

Nebraska 

Nevada 

New Hamp. 

N.J. 

New Mexico 

New York 

N .  Carol ina 

N .  Dakota 

Ohio 

Oklahoma 

Oregon 

Penn. 

Rhode I s .  

S. Caro l ina  

S. Dakota 

Tenn. 

Texas 

Utah 

Vermont 219 .22 2 14 56 

Vi rg in ia  2230 2.15 22 154 616 

Wash. 1705 1.64 17 119 476 

W. Virg in ia  855 .83 8 56 224 

Wisconein 2280 2.19 22 154 616 

wyoming 221 .22 2 14 56 

D.C. 344 .34 3 21 84 

t o t r  1 103172 99.12 1000 7000 a8000 



TABLE 2 EXAHPLE OF RANDOM SURVEY DAYS AND DATES 

Quar te r  Day Sample Week Date 1s t 2nd Cut 
S i z e  of 1971 Follow- Follow- Off 

N a t ' l  Quar te r  UP UP Date 
Date Date 

2 weeks 

Winter S 1000 5 Jan 3 1  Feb 14 Feb 28 Mar 14 

Jan  1 M 1000 10 Mar 8 Mar 22 Apr 5 Apr 19 

t o  T 1000 5 Feb 2 Feb 16  Mar 2 Mar 16 

March 3 1  W 1000 6 Feb 10 Feb 24 Mar 10 Mar 24 

T 1000 8 Feb 25 Mar 11 Mar 25 Apr 8 

F 1000 11 Mar 12 Mar 26 Apr 9 Apr 23 

S 1000 13 Mar 27 Apr 10 Apr 24 May 8 

Spr ing  S 1000 8 May 23 June 6 June 20 J u l y  4 

Apr 1 M 1000 11 Jun 14 June 28 J u l y  12 J u l y  26 

t o  T 1000 1 Apr 6 Apr 20 May 4 May 18 

June 30 W 1000 2 Apr 14 Apr 28 May 12 May 26 

T 1000 9 May 27 June 10 June 24 J u l y  8 

F 1000 7 May 14 May 28 June 11 June 25 

S 1000 9 May 29 June 12 June 26 J u l y  10 

Summer S 1000 2 J u l y  11 J u l y  25 Aug 8 Aug 22 

J u l y  1 M 1000 1 J u l y  5 J u l y  19 Aug 2 Aug 16 

t o  T 1000 5 Aug 3 Aug 17 Aug 31  Sept  14 

Sept .  30 W 1000 13 Sept 27 Oct 11 Oct 25  Nov 8 

T 1000 2 J u l y  8 J u l y  22 Aug 5 Aug 19 

F 1000 6 Aug 6 Aug 20 Sept  3 Sept  17 

S 1000 1 J u l y  3 J u l y  17 J u l y  3 1  Aug 14 

F a l l  S 1000 6 Nov 7 Nov 2 1  Dec 5 Dec 19 

Oct 1 M 1000 6 Nov 8 Nov 22 Dec 6 Dec 20 

t o  T 1000 3 O c t  19 Nov 2 Nov 16 Nov 30 

Dec 3 1  W 1000 2 Oct 13 O c t  27 Nov 10 Nov 24 

T 1000 11 Dec 16 Dec 30 Jan 8 Jan  22 

F 1000 11 Dec 10 Dec 24 Jan 14 Jan 28 

S 1000 6 Nov 6 Nov 20 Dec 4 Dec 18 

t o t a l s  28 28000 13 



a r e  included i n  Table 2 along w i t h  a cut  o f f  d a t e .  Data from f o l -  

low-ups w i l l  be added t o  responses corresponding t o  the  r ep resen t -  

a t i v e  day of the  week. Approximately a 35% response is a n t i c i p a t e d  

to  the  f i r s t  mai l ing ,  a 40% response t o  t h e  f i r s t  follow-up and a 

40% response t o  t h e  second follow-up. Thus, da ta  w i l l  be c o l l e c t e d  

over a s i x  week pe r iod  f o r  each r e p r e s e n t a t i v e  day i n  t h e  survey.  

Three b a s i c  methods may be used t o  s e l e c t  a random sample of 

d r i v i n g  records  from s t a t e  f i l e s :  

1 )  f i l e  counting method 
2 )  se l f -weight ing  method 
3 )  non-self-weighting method. 

Every s t a t e  except  Maine mainta ins  a t  l e a s t  two f i l e s  of 

d r i v e r  r ecords .  Many s t a t e s  have one o r  more computerized f i l i n g  

systems. The sampling method t o  be used depends on the  charac ter -  

i s t i c s  of t h e  var ious  combinations of t h e  f i l i n g  system. 

F i l e  Counting Method 

Where a l a r g e  number of records  a r e  s t o r e d  i n  some smal ler  

number of s to rage  u n i t s  w i t h  a v a r i a b l e  number of r ecords  i n  each 

u n i t ,  t h e  f i l e  counting method should be used, F i r s t ,  t he  sampler 

should o b t a i n  a r e l i a b l e  e s t ima te  of the  average number of r ecords  

pe r  s to rage  u n i t .  Th i s  can be done by computing the  average (fl) 
over a l l  u n i t s  o r  over a random sample of 20  t o  30 u n i t s .  (A  u n i t  

might be a f i l e  drawer o r  a s h e l f ) .  Assume t h a t  each u n i t  holds  
- 
X records .  Then w i l l  be t h e  number of t h e  s to rage  u n i t  (when 

a l l  u n i t s  a r e  placed i n  sequence) t h a t  holds  the  record  correspond- 

ing t o  the  random number m .  (Symbol [a] means "round - a up t o  the  

next l a r g e s t  in t ege r . " )  Counting from the  f i r s t  f i l e  i n  t h e  s e l e c t e d  

s t o r a g e  u n i t ,  t h e  number of t h e  record  corresponding t o  t h e  random 

number w i l l  be m - X L/a + I. 
Methods 2 and 3 a r e  appropr ia t e  f o r  f i l i n g  systems i n  which 

each record  is ass igned a numeric o r  alpha-numeric code. The code 

f o r  each record need not be unique. 



Self-weight ing Method 

S e l e c t  a  sample of d r i v e r s  by o b t a i n i n g  a random sample of 

a l l  p o s s i b l e  a lphenumer i c  codes.  Let each code have an equa l  

p r o b a b i l i t y  of being s e l e c t e d .  Then inc lude  i n  t h e  sample every 

r eco rd  w i t h  t h a t  code number. Continue t o  apply numbers t o  o b t a i n  

r e c o r d s  u n t i l  t h e  number of r e c o r d s  ob ta ined  exceeds  t h e  number 

needed f o r  t h e  sample. 

Non-Self -Weight ing  Method 

For some s t a t e s ,  method 2 w i l l  r e s u l t  i n  t h e  need f o r  r e c o r d s  

being f i l l e d  w i t h  t h e  s e l e c t i o n  of a l l  r e c o r d s  having t h e  f i r s t  

alpha-numeric code t h a t  i s  randomly s e l e c t e d .  An example would be 

a s t a t e  t h a t  used day of t h e  yea r  born a s  a code. In  any c a s e ,  

when t h e  number of r e c o r d s  ob ta ined  exceeds  t h e  number of r e c o r d s  

needed, a random sample of a l l  t h e s e  r e c o r d s  could be s e l e c t e d .  

T h i s  would e l i m i n a t e  t he  e x c e s s .  T h i s  procedure  has  a s e r i o u s  

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

b i a s .  

A f t e r  t h e  a c t u a l  d r i v e r s  have been s e l e c t e d  f o r  a g iven  

s t a t e ,  i t  w i l l  be necessary  t o  match them w i t h  survey days.  A 

random matching p r o c e s s  w i l l  be employed t o  a s s i g n  d r i v e r s  t o  days 

s o  t h a t  t h e  randomness of t h e  sample is main ta ined .  Ou t l i ned  below 

is such a p r o c e s s  and Table  3 shows t h e  r e s u l t  of t h e  e x e r c i s e .  

Generat ion of t h e  Random Sample - Matching D r i v e r s  t o  Days 

1 .  Obtain t h e  l i s t  of d r i v e r s  chosen f o r  a s t a t e .  
2 .  Assign an index number t o  each d r i v e r ,  from 1 t o  N .  
3 .  Generate N random numbers, enough f o r  t h e  number of 

d r i v e r s  s e l e c t e d  i n  t h e  s t a t e .  
4 .  Assign an index t o  each random number. 
5 .  Rank o r d e r  t h e  random numbers, l is t  corresponding 

i n d i c e s .  
6 .  Divide l i s t  i n t o  28 e q u a l  g roups .  
7 .  Match d r i v e r  i n d i c e s  ( s t e p  2 )  t o  random number 

i n d i c e s  .. 
8. 28 groups g i v e  d r i v e r s  t o  be surveyed on each of 

28 survey d a t e s .  



TABLE 3 EXAMPLE OF GENERATION OF RANDOM SAMPLE MATCHING 
DRIVERS TO DAYS 

1 2 3 ? ". 
Master l ist Ordered Master l is t  Assignment of 
of random list of 1 of d r i v e r s  d r i v e r s  t o  
numbers random z from s t a t e  groups 

numbers d iv is ions 

003 23 

007 1 

113 12 Group 1 

124 8 

128 16 

137 15  

259 14 
- 

264 28 

312 6 

332 7 Group 2 

360 20 

384 27 

390 22 

415 2 

580 24 

6 57 3 

697 4 Group 3 

710 11 

725 26 

779 9 

838 25 

885 21 

892 10 

903 17 Group 4 

906 13 

929 18 

985 5 

989 19 

4 
t o  

28th group 

Driver i RN i Driver 
( co l  2) (Col 3) 

12 L Group 1 

6 F 

7 G Group 2 

20 T 

27 AA 

22 v 
2 B 

24 X 

3 C 

4 D Group 3 

11 K 

26 Z 

9 I 

25 Y 

21 u 
10 J ' 

17 & Group 4 

13 M 

18 R 

5 E 

19 S 

4 
t o  

28th group 



Once the  matching process  has  been accomplished, i d e n t i f i -  

c a t i o n  numbers a r e  t o  be assigned t o  each d r i v e r  (see l a t e r )  and 

the  e n t i r e  sample automated f o r  the  p repara t ion  of mailing l a b e l s .  

A t  t h i s  time the  mailing l a b e l  l ist  should be b u i l t  from the  master 

d r i v e r  record of Figure 1. 

Mailing Label Format 

Name / - /-1- 
Address 

C i t y  S t a t e  Zip 

Scheduling. 

The da ta  c o l l e c t i o n  phase of the  survey is  scheduled t o  

occupy a  12 month per iod .  I t  is poss ib le  t h a t  a  survey day could 

be chosen t o  occur near the  end of the  12th month such t h a t  time 

m u s t  be allowed i n t o  the  13th month t o  permit the  follow-up pro- 

cedures t o  be exe rc i sed .  In g e n e r a l ,  a  s i x  week per iod  m u s t  be 

allowed following the  l a s t  survey da te  t o  permit the follow-up 

procedure t o  be completed. F ina l  da ta  a n a l y s i s  a l s o  goes wel l  

beyond the  l a s t  da ta  c o l l e c t i o n .  

In add i t ion  t o  the  l a g  time requ i red ,  lead  time is a l s o  nec- 

e s s a r y .  Among the  cons idera t ions  of l ead  time a r e  the  length of 

time requi red  f o r  Bureau of the Budget approval of t h e  quest ion-  

n a i r e  ( cu r ren t ly  es t imated  a t  3-4 months), time t o  contact  t h e  

s t a t e s  and arrange f o r  access  t o  the  d r i v e r  record f i l e s  (est imated 

four  months f o r  f i r s t  t ime, l e s s  i n  subsequent y e a r s ) ,  a c q u i s i t i o n  

of d r i v e r  l is ts  (one month), and p repara t ion  of the  a c t u a l  mailing 

l i s t  (one month). Other cons idera t ions  a r e  time f o r  p r i n t i n g  t h e  

ques t ionna i re ,  ass igning  and applying i d e n t i f i c a t i o n  numbers, e t c .  

The times given a r e  not necessa r i ly  s e q u e n t i a l .  



I n t e g r a t i n g  t h e s e  f a c t o r s  would r e q u i r e  a l e a d  t ime of approx- 

ima te ly  s i x  months p r i o r  t o  t h e  beginning of d a t a  c o l l e c t i o n ,  and 

f o u r  months fo l lowing .  

D e t a i l e d  schedu l ing  of survey  d a t e s ,  follow-up d a t e s ,  and 

l e a d  t imes  f o r  ma i l i ng  i s  r e q u i r e d  u s i n g  Tab le  2 a s  a b a s i s .  

To e s t a b l i s h  t h e  m a i l i n g  d a t e s  (see example i n  S e c t i o n  4 )  a  

s m a l l  survey  of t h e  p o s t a l  t r a v e l  t ime was under taken .  I t  was 

found t h a t  an  average  of  3-4 days  was r e q u i r e d  f o r  a  p i e c e  of ma i l  

t o  reach  i t s  d e s t i n a t i o n  and a  l i k e  amount of t ime f o r  i t  t o  be 

r e t u r n e d .  Cons ider ing  t h e  t ime t h a t  t h e  survey  c a r d  was i n  t h e  

hands of t h e  r e sponden t ,  approximately  8-14 days  was r e q u i r e d  f o r  

a  p i e c e  of m a i l  t o  be s e n t  ou t  and r e t u r n e d .  

Q u e s t i o n n a i r e  

The q u e s t i o n n a i r e  must be developed us ing  t h e  v a r i a b l e s  p re -  

v i o u s l y  i d e n t i f i e d  ( b e s t  p r e d i c t o r s  of exposure)  a s  t h e  b a s i s  f o r  

t h e  q u e s t i o n s .  Table  4  l ists  t h e  v a r i a b l e s  and t h e i r  l e v e l s  t h a t  

might be used i n  a  t y p i c a l  q u e s t i o n n a i r e .  A t y p i c a l  cover  l e t t e r  

and q u e s t i o n n a i r e  a r e  shown i n  F i g u r e s  2 and 3 ,  a s  examples of 

wording and format .  Both were p r e - t e s t e d  and found s a t i s f a c t o r y .  

The q u e s t i o n n a i r e  is  in t ended  t o  p r e s e n t  t h e  respondent  w i t h  a l l  

i n s t r u c t i o n s  neces sa ry  t o  make h i s  t a s k  a s  c l e a r  and s imple  a s  

p o s s i b l e .  The t r i p  r e c o r d  form p r o v i d e s  an o r d e r l y  procedure  

f o r  r e c o r d i n g  t h e  r e q u i r e d  mi leage  in fo rma t ion .  Thus, t h e  respon- 

den t  is guided  through t h e  p r o c e s s  of r e c o n s t r u c t i n g  h i s  t r i p s  f o r  

t h e  g iven  survey  day.  

Drawing from t h e  expe r i ence  of p r i o r  s t u d i e s ,  s e v e r a l  response  

encourag ing  f e a t u r e s  a r e  employed. I n  t h e  cover  l e t t e r ,  concep t s  

a r e  p r e s e n t e d  i n  b r i e f  pa rag raphs  and  i n  c l e a r ,  conc i se  language.  

Emphasis i s  p l a c e d  upon t h e  importance of t h e  i n d i v i d u a l ' s  r e sponse .  

The "please-help-us-out" a p p e a l  is used  r a t h e r  t han  one which 

s t r e s s e s  t h e  rewards  of r e sponse .  F u r t h e r ,  t h e  appea l  is f i r m ,  a s  

opposed t o  being p e r m i s s i v e .  The cover  l e t t e r  s t a t emen t  i s  a l s o  



TABLE 4 VARIABLES TO BE USED IN THE QUESTIONNAIRE 

Independent 
Var i ab le s  

Levels  on 
Q u e s t i o n n a i r e  

Vehicle  Type 

Sex 

Road Type 

Light  Condi t ion 

Model Year 

Dependent 
Var iab le  

Vehicle  Mile3 
Trave l l ed  per t r i p  

7 (Car,  Small Truck, 
Large Truck, T rac to r  
T r a i l e r ,  Bus, Taxi ,  
Other)  

2  a ale, Female) 

4 (Local S t r e e t s ,  Freeway, 
S t a t e  Highway, Rural  Road) 

3 (Day, Night,  Dawn o r  ~ u s k )  

Open 

Open 

Open 



Dear Dr ive r  , 

The (name of  o r g a n i z a t i o n )  is conduc t ing  a n a t  ion-wide 

s u r v e y  f o r  t h e  N a t i o n a l  Highway S a f e t y  Bureau of t h e  U.S. 

Department of T r a n s p o r t a t i o n .  

I n  o r d e r  f o r  t h e  Bureau t o  c a r r y  o u t  its highway s a f e t y  

programs e f f e c t i v e l y  and e f f i c i e n t l y ,  it needs  t o  g a t h e r  

i n fo rma t  ion  about  our  n a t i o n ' s  d r i v e r s ,  t h e i r  v e h i c l e s ,  and 

t h e  amount and t y p e  of d r i v i n g  t h e y  do. 

To s a v e  expense ,  we a r e  n o t  a s k i n g  eve ry  d r i v e r  i n  t h e  

c o u n t r y  t o  h e l p  u s ,  bu t  o n l y  a s c i e n t i f i c a l l y  s e l e c t e d  few, 

chosed randomly from s t a t e  d r i v e r  l i c e n s i n g  r e c o r d s .  Thus, 

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

c r o s s  s e c t i o n ,  your r e p l y  is v e r y  impor tan t .  

The answers  you supp ly  w i l l ,  of c o u r s e ,  be h e l d  i n  t h e  

s t r ic tes t  con f idence .  They w i l l  b e  used  o n l y  f o r  c o u n t i n g  - 
t h e  number of r e s p o n s e s  t o  each  q u e s t i o n .  Only t o t a l  group - 
a v e r a g e s ,  u s i n g  no names, w i l l  be  u t i l i z e d  i n  our  a n a l y s i s .  

Would you p l e a s e  answer t h e  q u e s t i o n s  on t h e  q u e s t i o n n a i r e  

which f o l l o w s  and t h e n  p l a c e  it i n  t h e  enc lo sed  stamped,  

p re -addressed  r e p l y  enve lope  and m a i l  it back t o  u s .  

Again,  it is your r e p l y  w e  need,  r e g a r d l e s s  of whether - 
you are c u r r e n t l y  l i c e n s e d ,  o r  whether you have done any 
d r i v i n g  on t h e  day appo in t ed  a t  t h e  beg inn ing  of  t h e  q u e s t i o n n a i r e .  

We s h a l l  be most g r a t e f u l  f o r  your c o o p e r a t i o n .  
S i n c e r e l y ,  

( O f f i c i a l  s i g n a t u r e )  

( T i t l e )  

F i g u r e  2 T y p i c a l  Q u e s t i o n n a i r e  Cover L e t t e r  
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F i g u r e  3 - T y p i c a l  Questionnaire 

NATIONAL DRIVER SURVEY 

PURPOSE: 

The purpose of our  survey is t o  l e u r n  more about t h e  d r i v i n g  p a t t e r n 8  of d r i v e r s ,  

i n c l u d i n g  t h e  numbers of mi l e s  and typcs  of roads  d r i v e n  on, and t h e  numbers of t r i p s  

t aken  by a l l  d r i v e r s  i n  t h e  United StaLes.  Such in fo rma t ion ,  when c o l l e c t e d  and ana lyzed ,  

w i l l  y i e l d  v a l u a b l e  d a t a  u s e f u l  i n  t h e  p lanning and implementa t ion  of f u t u r e  t r a n s p o r t a t i o n  

networks and i n  t h e  v i t a l  f i e l d  of highway s a f e t y .  

You and a  sma l l  number of your f e l l o w  d r i v e r s  have been s c i e n t i f i c a l l y  

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

is ext remely  v a l u a b l e  t o  u s .  A computer a n a l y s i s  of your response  w i l l  h e l p  us  t o  

develop a  c l e a r e r  p i c t u r e  of t h e  d r i v i n g  p a t t e r s  of a l l  d r i v e r s .  I t  is impor t an t ,  t h e r e f o r e ,  

t h a t  you complete t h i s  survey i n  accordance  wi th  t h e  fo l lowing i n s t r u c t i o n s .  Again, i t  

cannot be emphasized too  s t r o n g l y  t h a t  a l l  i n fo rma t ion  you supp ly  t o  us  w i l l  remain 

c o n f i d e n t i a l .  

GENERAL DIRECTIONS: 

You w i l l  n o t e  t h a t  t h e  t o p  of t h e  form b e a r s  a  d a t e .  A l l  i n fo rma t ion  you supply  

should  be  f o r  t h a t  d a t e  only .  The day l i s t e d  beg ins  a t  midnight and con t inues  f o r  

t h e  next  24 hours .  

Any in fo rma t ion  s u p p l i e d  should  apply  only  t o  you, t h e  person t o  whom t h i s  form 

was addressed.  Informat ion can be  recorded on t h e  form by someone e l s e ,  but  should  be  

desc r ibed  by and app ly  only  t o  t h e  add res see .  

P e n c i l  o r  pen may be  used t o  complete t h e  form. Most responses  r e q u i r e  only  a 

check mark i n  t h e  a p p r o p r i a t e  box o r  t h e  r eco rd ing  o f  some sumbers. Examples a r e  provided.  

The e n t i r e  form should  no t  r e q u i r e  more than  15 minutes  of your t ime t o  complete.  

D e f i n i t i o n s :  I n  responding t o  t h e  q u e s t i o n s ,  p l e a s e  keep i n  mind t h e s e  d e f i n i t i o n s .  

DRIVER: The person who a c t u a l l y  drove and c o n t r o l l e d  t h e  o p e r a t i o n  of t h e  

v e h i c l e  and t o  whom t h i s  fonn i s  addressed.  Do no t  r e p o r t  t imes  when you 

were only  a  passenger .  

VEHICLE: Any common v e h i c l e  ope ra t ed  on t h e  road o r  highway i n c l u d i n g ,  b u t  no t  

l i m i t e d  t o ,  passenger  c a r s ,  t r ucks  of a l l  t ypes ,  b u s s e s ,  ambulances,  campers 

and motor s c o o t e r s .  Do no t  i nc lude  off - road v e h i c l e s  such a s  farm t r a c t o r s  

and o t h e r  farm equipment,  b u l l d o z e r s ,  road c o n s t r u c t i o n  equipment,  o r  

b i c y c l e s .  

TRIP: A journey o r  excursion made wi th  s u b s t a n t i a l l y  t h e  same purpose i n  mind 

where a  c o n s i d e r a b l e  amount o f  t ime l a p s e s  between s t o p s .  I n t e r m e d i a t e  

s t o p s  t o  t h e  u l t i m a t e  d e s t i n a t i o n  a r e  n o t  counted a s  s e p a r a t e  t r i p s .  

EXAMPLES: A t r i p  i s  - 
-from home t o  school  t o  p i ck  up o r  drop o f f  c h i l d r e n  and home a g a i n  

w i t h  a  b r i e f  s t o p  a t  a  drug s t o r e .  

- from home t o  o f f i c e  o r  p l a c e  of employment ( r e t u r n  journey from 

work t o  home i s  a  s e p a r a t e  t r i p ) .  

- from o f f i c e  t o  s e v e r a l  cus tomers '  p l a c e  o f  bus ines s  and r e t u r n  t o  

o f f i c e  ( a  sa l e sman ' s  c a l l s ) .  

- from home t o  r e l a t i v e s  o r  f r i e n d s  f o r  d i n n e r  ( r e t u r n  journey 

counts  a s  a  s e p a r a t e  t r i p ) .  

BUSINESS: A t r i p  made du r ing  t h e  cou r se  of your  employment. Dr iv ing  t o  and 

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

21 



NATIONAL DRIVER SURVEY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PART I 

* * * *SUPPLY INFORMATION FOR DRIVING DONE ON 

* * *  
SPECIAL NOTE Be s u r e  t h a t  t h e  in format ion  you g i v e  i n  response t o  each of t h e  i t ems  

p e r t a i n s  t o  d r i v i n g  done on ly  on t h e  day s p e c i f i e d  above. 

Are you c u r r e n t l y  a  l i c e n s e d  d r i v e r  ( l i c e n s e  no t  c u r r e n t l y  suspended o r  revoked)? [ ] YES 
[ I NO 
[ ] Don't know 

Did you d r i v e  on t h e  day g iven  above? [ ] YES cont inue  wi th  PART 11, below 
[ ] NO t u r n  t o  page 4 and f i l l  ou t  PART I V  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PART I1 

For  each v e h i c l e  t h a t  you drove on t h e  day i n d i c a t e d  above, answer t h e  fo l lowing  q u e s t i o n s  
i n  t h e  a p p r o p r i a t e  column a s  i n  t h e  example below. I f  you drove more than  3 v e h i c l e s ,  
d e s c r i b e  t h e  3 t h a t  you o p e r a t e d  most.  

PART 111 

What is  t h e  MAKE of t h e  v e h i c l e ?  (For 
example Ford,  Chev.Impala, D a r t , e t c . )  

What YEAR i s  i t ?  . . . . . . . . . . . . . . . . . . . . . . . . .  
What TYPE OF v e h i c l e  i s  i t ?  

a .  Passenger  Car (sedan,  s t a t .  wagon, 

micro-bus, s p o r t s  c a r ,  e t c .  ) .  ........ 
b. Small Truck (p ick  up, pane$ f l a t  bed,  

s t e p  van,  e t c . )  ...................... 
c .  Large S t r a i g h t  Truck ( g e n e r a l l y  

. . . . . . . . . . . . . . . .  18,000 l b s .  o r  o v e r ) .  

d. T r u c k - t r a i l e r  o r  Combination Vehicle  

e .  Taxi o r  L i m o s i n e . . . . . . . . . . . . . . . . . . . . . .  

f .  Bus (school  o r  commercial passenger )  

g. Other  ( p l e a s e  s p e c i f y )  ................ 

For each t r i p  t h a t  you took on t h e  day i n d i c a t e d ,  record  t h e  in format ion  reques ted .  
See t h e  example below. Inc lude  only times when you were a c t u a l l y  d r i v i n g  t h e  c a r .  

Record t h e  m i l e s  you l i s t  a s  whole numbers. EXAMPLE: 3 112 m i l e s ,  r e c o r d  a s  4 m i l e s .  

EXAMPLE 

( F o f d )  -- 

19 62 

0() 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

These d e f i n i t i o n s  may h e l p  you d e s c r i b e  t h e  road types-  
Local S t r e e t s  and Roads - normal s t r e e t s  and roads through b u s i n e s s  and r e s i d e n t i a l  

a r e a s  g e n e r a l l y  i n s i d e  c i t y  and v i l l a g e  limits o r  i n  
b u i l t  up a r e a s  o u t s i d e  c i t i e s  and v i l l a g e s .  

Freeways and T o l l  Roads - l i m i t e d  a c c e s s  d iv ided  highways through both c i t i e s  and 
r u r a l  a r e a s .  EXAMPLE - I n t e r s t a t e  o r  s i m i l a r  highways. 

S t a t e  Highways ---------- s t a t e  numbered highways ( 2  o r  more l a n e s )  which a r e  n o t  
b u i l t  l i k e  freeways.  

R u r a l  ~~~d~ ------------- numbered county r o a d s ,  r u r a l  r o a d s ,  l o c a l  county and 
township r o a d s ,  both paved and unpaved. 

Continue PART 111, next  page. . .  

VEHICLE 111 

( 1 

19 - -  

( I 

( )  

( ) 

( 1  

( 1  
( 1  

( 1  

VEHICLE 12 

( 

19 - -  

( 

( 1  

( )  

( )  

( 1  
( 1  

( )  

VEHICLE #3  

( 1 

19 - -  

( I 

( 1  

( 1  

( 1  
( 1  
( 1  
( 1  

' 



PART 111, continued . . . 

TRIP RECORD SHEET f o r  t r i p s  taken on 
(from 12:Ol AM t o  11:59 PM) 

6 
9 
a 

w 

i 

0 
m = 
tr] 
u 

W 1 
[ ]  2 
[ I  3 

TRIP 
TYPE 

WPersonal 
[]Business 
[]Both 

1 [ I  1 [ ]Persona l  
[ ]Business  
[]Both 

[ ]Persona l  
[ ]Business  
[]Both 

[ ]Persona l  
[ ]Business  
[]Both 

[ ]Persona l  
[ ]Business  
[]Both 

[ ]Persona l  
[ ]Business  
[]Both 

[ ]Persona l  
[]Business 
[]Both 

[ ]Persona l  
[ ]Business  
[]Both 

[ ]Persona l  
[ ]Business  
[]Both 

I 

* 
R w 
' ' 

TRIP * 
STARTED 1 P+ 

I N  e 2 
WDaylight []AM 
[]Dawnor WPM 

~ u s k  
[ ]Night 

i 

[ ]  2 
[ I  3 

91 
I f  you have taken more than e i g h t  t r i p s  during t h e  day, 
give the  t o t a l  number of t r i p s  taken h e r e  and 
es t imate  your t o t a l  miles  f o r  t h e  excess t r i p s  . . . . . . . - - - -  

miles  

Continue t o  PART I V ,  next page . . . 

b 
Cr, QI 
O h P  

@; 

8 .! 
2 8 

2 .: 
[ ]  0 
[ ]  1 
[ I  2 
[ I  3 
[ I  4+ 

[ ]Dayl igh t  
[]Dawn o r  

D U S ~  

[ ]Night  

[ ]Dayl igh t  
[]Dawn or  

Dusk 
[]Night  

[ IDaylight  
[ ]Dawnor 

Dusk 
[]Night 

[ ]Daylight  
[ ]Dawnor 

Dusk 
[]Night  

[ ]Dayl igh t  
[]Dawn o r  

Dusk 
[ ]Night 

[ ]Dayl igh t  
[]Dawn or 

Dusk 
[]Night  

[ ]Daylight  
[ ]Dawnor 

Dusk 
[ ]Night 

[ ]Daylight  
[]Dawnor 

Dusk 
[]Night 

23 

2 

[ I  0 
[I 1 
[ I  2 
[ I  3 
11 4+ 

[I 0 
1 

[ I  2 
[ I  3 
[ I  4+ 

[ I  0 
[ ]  1 
[ I  2 
11  3 
[ I  4+ 

[ I  0 
[ ]  1 
[ I  2 
[ I  3 
[ I  4+ 

[ I  0 
[ I  1 
[ I  2 
[ I  3 
[ I  4+ 

[ I  0 
11 1 
[ I  2 
[ I  3 
[ I  4+ 

[ I  0 
[ I  1 
[ I  2 
[ I  3 
[ I  4+ 

[ ]  0 
[ ]  1 
[ I  2 
[ I  3 
I 1  4+ 

[IPM 

[ I a f  
[]PI4 

[]AM 
[IPM 

[]AM 
[]PM 

[]AM 
[IPM 

[IPM 

[]AM 
[IPM 

[]AM 
[IPM 

[ ]  1 
[ ]  2 
[ I  3 

NUMBER OF MILES 
driven on 
d i f  f e i e n t  

TYPES OF RoADs 

- - &Local S t r e e t s  
2 Freeway - - -  

- - -  S t a t e  Highway 
- - -  Rural Road 

VI V) 
w I+ 

d g 
z 
4 w 
& 3 &  

' 33 l - l  

8 g 

- - $- 
miles  

Local S t r e e t s  - -  - 
Freeway - - - 

- - -  S t a t e  Highway 
---  Rural  Road 

Local S t r e e t s  --  - 
Freeway - - 

- - -  S t a t e  Highway 
- - -  Rural  Road 

Local S t r e e t s  - - - 
Freeway - - -  

- - -  S t a t e  Highway 
- - -  Rural Road 

Local S t r e e t s  - - - 
Freeway - - -  

- - -  S t a t e  Highway 
- - -  Rural Road 

Local S t r e e t s  - - - 
Freeway - - - 

- - -  S t a t e  Highway 
- - -  Rural Road 

Local S t r e e t s  - - - 
Freeway - - - 

- - -  3 t a t e  Highway 
- - -  Rural Road 

Local S t r e e t s  - - - 
Freeway - - -  

- - -  S t a t e  Highway 
- - -  Rural  Road 

Local S t r e e t s  - - - 
- - -  Freeway 
- - -  S t a t e  Highway 
- - -  Rural  Road 

' [ ]  1 

3 1 [ I  2 
[ I  3 

- - - -  
miles  

- - - -  
miles  

- - - -  
miles  

- - - -  
miles  

; 

- - A -  I m i les  

1 

- - - -  
miles  

- - - -  
miles  

- - - - 
miles  

4 
[ ]  1 
[ ]  2 
[ I  3 

1 [ ]  1 

51 [ I  2 
11 3 

-& 

6 
[ ]  1 
[ ]  2 
11  3 

1 [ ]  1 

71 [ ]  2 
[ I  3 

8 
[ ]  1 
[ I  2 
[ I  3 



PART IV 

What would you estimate as the total number of miles you have operated a motor 
vehicle during the past 7 days? . . . . . . . . . . . . . . . . . . . . . . . .  - - - -  miles 

( ) did not drive 

What would you estimate as the total number of miles you have operated a motor 
vehicle during the past MONTH (30 days)?. . . . . . . . . . . . . . . . . . . .  miles - - - -  

( ) did not drive 

For the following items, please indicate the information that pertains to the person 
to whom the questionnaire is addressed. 

BIRTHDATE - -1- -1- - - - SEX [ ] MALE 
mo. day year [ ] FEMALE 

DATE for which this information applies - -1- -11 2 1 - 
mo. day 

Thank you for your cooperation. Please place this form in the envelope for return to 
us. The envelope is pre-addressed and needs no additional postage. 

Your comments are appreciated: 



w r i t t e n  i n  g e n e r a l  t e rms ,  r a t h e r  t han  s p e c i f i c ,  on t h e  t h e  theory  

t h a t  a  r e c i p i e n t  would be less  l i k e l y  t o  f i n d  f a u l t  and r e f u s e  co- 

o p e r a t i o n  w i t h  a  g e n e r a l  highway s a f e t y  program. For t hose  who 

oppose unnecessary spending ,  t h e  economical  n a t u r e  of t h e  survey 

des ign  is  mentioned. The s i g n a t u r e  on t h e  cover l e t t e r  is  p r i n t e d  

I n  a  d i f f e r e n t  c o l o r  of ink  s o  a s  t o  appear  hand s igned .  

For t h o s e  who f e a r  t h a t  by r e v e a l i n g  d r i v i n g  in fo rma t ion  they  

w i l l  a l s o  be p l a c i n g  t h e i r  d r i v e r ' s  l i c e n s e  i n  j eopardy ,  r e a s s u r -  

ance about  t h e  c o n f i d e n t i a l  n a t u r e  of t h e  survey is provided .  

The q u e s t i o n n a i r e  i t se l f  is  l a i d  ou t  i n  such a  manner a s  t o  encour-  

age response  by t h e  u se  of check marks and numbers t o  answer t h e  

q u e s t i o n s .  D i r e c t i v e  q u e s t i o n s  a r e  used t o  p a s s  over  unapp l i cab le  

s e c t i o n s .  Return s e l f - a d d r e s s e d ,  stamped r e p l y  enve lopes  a r e  a l s o  

prov ided .  The pos tage  stamp is  of t h e  s i n g l e  adhes ive  type  a s  

t h i s ,  t o o ,  t e n d s  t o  encourage r e sponse .  Thus a l l  t h a t  i s  r e q u i r e d  

of t h e  respondent  is  a  w r i t i n g  in s t rumen t  and a  few moments of h i s  

t ime . 
Addi t iona l  q u e s t i o n s  may be inc luded ,  e . g . ,  a  g r o s s  e s t i m a t e  

of mileage d r i v e n  over  a  p a s t  30 day p e r i o d ,  a s  a  check on t h e  

accuracy of t h e  t r i p  r e c o r d .  Other i n t e r e s t - a r o u s i n g  q u e s t i o n s  

may be added f o r  t h e  purpose of i n c r e a s i n g  t h e  response  r a t e .  

The q u e s t i o n n a i r e  is des igned  t o  be completed on t h e  day f o l -  

lowing t h e  survey d a t e  a s  a  r e c o n s t r u c t i o n  of t h e  p r e v i o u s  d a y ' s  

d r i v i n g .  Therefore  c o n s i d e r a t i o n  should  be g iven  i n  s chedu l ing  

t h e  ma i l i ng  of t h e  q u e s t i o n n a i r e  f o r  a r r i v a l  on t h e  day fo l lowing  

t h e  survey d a t e .  S ince  t h i s  f a c t o r  cannot be r i g i d l y  c o n t r o l l e d ,  

many q u e s t i o n n a i r e s  may be r e c e i v e d  w i t h i n  two o r  three days on 

e i t h e r  s i d e  of t h e  d e s i r e d  d a t e .  

A complete q u e s t i o n n a i r e  package f o r  ma i l i ng  must be assembled,  

i n c l u d i n g  not  on ly  t h e  q u e s t i o n n a i r e  and cover  l e t t e r ,  but  a l s o  

a  r e t u r n  s e l f  -addressed envelope and t h e  o r i g i n a l  m a i l i n g  envelope 

w i t h  an a d d r e s s  l a b e l .  

S ince  i t  is  a n t i c i p a t e d  t h a t  approximately  60-70% of t h e  d r i -  

v e r s  w i l l  f a i l  t o  respond t o  t h e  f i r s t  survey  package,  two follow-up 



l e t t e r s  should be prepared (Appendix I ) .  They w i l l  se rve  a s  sub- 

s t i t u t e  cover l e t t e r s  f o r  remai l ings  of t h e  bas ic  survey package. 

A s  i n  t h e  o r i g i n a l  cover l e t t e r ,  t h e  s igna tu re  should be p r i n t e d  

i n  a  d i f f e r e n t  c o l o r  ink ,  and l ikewise  f o r  the  p o s t s c r i p t  on the  

second reminder. 

The ques t ionna i re  a s  shown i n  Figure 3 con ta ins  no p rov i s ion  

f o r  coding. A dec i s ion  m u s t  be made whether o r  not t o  include 

coding i n s t r u c t i o n s  and keypunching guides  a s  a  p a r t  of t h e  form. 

I f  so ,  they must be added t o  t h e  form before i t  is submit ted f o r  

approval  o r  p r i n t e d .  

The ques t ionna i re  should be reproduced i n  two c o l o r s  on a  

medium weight,  white opaque s tock .  In s e l e c t i n g  t h e  paper s t o c k ,  

cons ide ra t ion  must be given t o  t h e  o v e r a l l  weight of the  package 

a s  postage c o s t s  a r e  an important cons ide ra t ion .  I t  i s  f u r t h e r  

suggested t h a t  both s i d e s  of the  page be used a s  t h i s  reduces the  

t o t a l  number of s h e e t s  r equ i red .  Q u a n t i t i e s  must be e s t ima ted ,  

For t h e  i n i t i a l  mai l ing ,  t h e  numbering of the  ques t ionna i res  

can be done by t h e  p r i n t e r  o r  by hand. For t h e  follow-up mai l ing ,  

i t  w i l l  be necessary t o  hand number the  forms using a  numbering 

machine. Also, each form w i l l  have t o  be da ted  i n  two p l a c e s  using 

a  hand d a t e  stamp, 

A s u b j e c t  code scheme has been developed such t h a t  each 

i n d i v i d u a l  i s  i d e n t i f i e d  by a  unique number. This  s u b j e c t  code 

a l s o  has p rov i s ions  f o r  i d e n t i f i c a t i o n  of the  respondents by 

s t a t e ,  day, and q u a r t e r  of the  year .  The sub jec t  code scheme i s  

shown i n  Figure 4 ,  and s t a t e  codes a r e  i n  Appendix J .  

Data Management 

I t  w i l l  be necessary t o  develop a  record keeping system s o  

t h a t  t h e  where-abouts of each in terv iew form is  known. Components 

of the  system would inc lude:  a  log book of the  master mail  l is t  

f o r  checking t h e  forms i n  and o u t ;  c h e c k l i s t s  f o r  recording t h e  

s t e p s  i n  handling of q u e s t i o n n a i r e s ;  a f i l i n g  system f o r  the  s to rage  

of the  forms; a progress  flow c h a r t  t o  determine where each form 



Sub jec t  code format:  

* * s t a t e  code - see Appendix J 

00000 s u b j e c t  no. - see Appendix 3 

J q u a r t e r  code - 1 = Jan .  - Mar. 

2 = Apr. - June  

3 = J u l y  - Sept .  

4 = Oct. - Dec. 

A day code - 1 = Sunday 

2 = Monday 

3 = Tuesday 

4 = Wednesday 

5 = Thursday 

6 = Fr iday  

7 = Saturday  

F i g u r e  4 Sub jec t  Code 



i s  i n  t h e  d a t a  r educ t ion  p rocess .  Fur the r  d e t a i l s  and examples 

a r e  g iven  i n  s e c t i o n  4 .  

Data Co l l ec t ion  

Once t h e  q u e s t i o n n a i r e s  have been rece ived  and prepared f o r  

mai l ing  l a b & l s ,  t h e  da ta  c o l l e c t i o n  phase is ready t o  begin.  

The mai l ing  l a b e l s  should be prepared and a f f i x e d  t o  t h e  

envelope s and t h e  proper  q u e s t i o n n a i r e s  p laced  i n s i d e .  Postage 

should be a p p l i e d  and t h e  envelopes s o r t e d  according t o  z i p  codes 

and survey d a t e s .  Due t o  t h e  bulk of t h e  mai l ing ,  machine postage 

is recommended on t h e  outgoing envelopes.  I t  would be wise t o  check 

w i t h  t h e  pos t  o f f i c e  a s  t o  t h e  procedures  they recommend. 

F i r s t  c l a s s  postage is recommended a s  t h e  q u e s t i o n n a i r e s  a r e  

da ted  and should r e c e i v e  the  top  p r i o r i t y  t rea tment  accorded t o  

f i r s t  c l a s s  mail .  

When t h e  r e t u r n s  begin t o  come i n ,  they should be checked o f f  

and e n t e r e d  i n t o  t h e  coding p rocess ,  A s  t he  time approaches f o r  

t h e  f i r s t  reminder,  those  i d e n t i f i e d  a s  non-respondents should have 

mail  l a b e l s  prepared again  and t h e  mai l ing  process  repeated  a s  

above, t h i s  time us ing  t h e  f irst  reminder l e t t e r  i n  p lace  of the  

cover l e t t e r .  In  t h e  f i r s t  reminder l e t t e r ,  i t  w i l l  be necessary 

t o  d a t e  t h e  q u e s t i o n n a i r e  and a f f i x  t h e  proper  i d e n t i f i c a t i o n  num- 

b e r .  The p rocess  r e p e a t s  i t s e l f  i n  terms of mail ing out and 

awai t ing  r e t u r n s .  A s  t he  r e t u r n s  come i n ,  they should be catalogued 

and checked f o r  d u p l i c a t i o n s .  Those who s t i l l  a r e  c l a s s i f i e d  a s  

non-respondents should rece ive  the  t h i r d  mai l ing .  This  time the  

above p rocess  is  repea ted  using t h e  second follow-up package. A f * r  

t he  cut-off  d a t e ,  those  r e t u r n s  which a r r i v e  should be s o  i n d i c a t e d  

and f i l e d  s e p a r a t e l y .  

Any d u p l i c a t e  q u e s t i o n n a i r e s  r ece ived  should be des t royed,  

r e t a i n i n g  only t h e  one completed n e a r e s t  t o  the  o r i g i n a l  survey 

d a t e .  

Those q u e s t i o n n a i r e s  which have been re tu rned  by the  pos t  o f f i c e  

should be examined f o r  t h e  reason f o r  r e t u r n .  I f  a f a u l t y  address  



c a n  be  c o r r e c t e d ,  i t  s h o u l d  b e  done  a n d  t h e  q u e s t i o n n a i r e  r e - m a i l e d  

011 t h e  f i f i s t  f o l l o w - u p  d a t e .  I f  t h i s  is n o t  p o s s i b l e ,  t h e  r e a s o n  

s h o u l d  be  n o t e d  i n  t h e  l o g  book a n d  t h e  q u e s t i o n n a i r e  f i l e d  i n  a  

s e p a r a t e  p l a c e .  

I t  would  be  h e l p f u l  t o  h a v e  b u i l t - i n  i n s p e c t i o n  p r o c e d u r e s  a t  

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

e r r o r s .  

D a t a  R e d u c t i o n  

When a  s u f f i c i e n t  number o f  q u e s t i o n n a i r e s  h a s  b e e n  r e c e i v e d  

t h e  c o d i n g  process c a n  b e g i n .  T h e r e  w i l l  be some o v e r l a p  b e t w e e n  

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

d e s c r i b e d  h e r e .  

A s  t h e  q u e s t i o n n a i r e s  a r e  r e t u r n e d  a n d  o p e n e d  p r i o r  t o  b e i n g  

c h e c k e d  i n ,  a n y  e x t r a n e o u s  m a t e r i a l  s h o u l d  be removed a n d  e x a m i n e d ,  

r e t a i n e d  i f  r e l e v a n t ,  a n d  o t h e r w i s e  d e s t r o y e d .  E n v e l o p e s  which  

c o n t a i n  r e t u r n  a d d r e s s e s  s h o u l d  b e  r e t a i n e d  u n t i l  t h e  m a s t e r  add -  

ress l is t  c a n  b e  c h e c k e d  f o r  a c c u r a c y .  When t h i s  is  c o m p l e t e d ,  

d e s t r o y  t h e s e  e n v e l o p e s  a s  well .  Once t h e  q u e s t i o n n a i r e s  h a v e  b e e n  

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

I n  c a t a l o g i n g  o r  c h e c k i n g  i n  t h e  q u e s t i o n n a i r e s ,  c h e c k  t h e  

i d e n t i f i c a t i o n  numbers  a s  well a s  t h e  sex a n d  b i r t h d a t e  o f  t h e  

r e s p o n d e n t  a g a i n s t  t h e  m a s t e r  r e c o r d .  Also c h e c k  t h e  date l i s t e d  

by them a g a i n s t  t h e  s u r v e y  d a t e  i n  t h e  log book .  If e v e r y t h i n g  

c h e c k s ,  f o r w a r d  t h e  q u e s t i o n n a i r e  t o  t h e  c o d i n g  p r o c e d u r e .  If n o t ,  

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

i n  a  s e p a r a t e  f i l e .  

A s  a  f i r s t  s t e p  i n  c o d i n g ,  t h e  q u e s t i o n n a i r e  s h o u l d  b e  e d i t e d  

f o r  l e g i b i l i t y  o f  t h e  r e s p o n s e s  a n d  correct p l a c e m e n t  of r e s p o n s e s .  

Any w r i t t e n  comments i n  t h e  comments s e c t i o n  s h o u l d  be  t r a n s c r i b e d  

o n t o  a  r e c o r d  s h e e t  a l o n g  w i t h  t h e  c a s e  number .  

The a c t u a l  c o d i n g  i n v o l v e s  t h e  e x a m i n a t i o n  of e a c h  form t o  

make s u r e  t h a t :  ( 1 )  t h e  r e f e r r a l  q u e s t i o n s  were c o r r e c t l y  f o l l o w e d ;  

( 2 )  t h a t  t h e  miles on  t h e  t r i p  l o g  a d d  u p  c o r r e c t l y ;  (3 )  t h a t  l e a d i n g  



z e r o s  a r e  added where necessary ;  and (4 )  t he  form is i n  a  s u i t a b l e  

c o n d i t i o n  f o r  t h e  d a t a  t r a n s f e r  p r o c e s s  which fo l lows .  I f  an  ex  

p o s t  f a c t o  coding scheme is used r a t h e r  than  a  s e l f  coding form, 

t hen  t h e  da t a  must be t r a n s f e r r e d  t o  t h e  coding form. 

Once t h e  form has  been coded, i t  is  then pu t  through t h e  nor- 

mal key punching p r o c e s s  and t h e  d a t a  t r a n s f e r r e d  t o  punched ca rds .  

The c a r d s  a r e  v e r i f i e d  and t h e  magnetic t ape  f i l e  is b u i l t .  

A t  t h i s  p o i n t ,  t h e  t a p e  f i l e  should be e r r o r  checked f o r  w i ld  

codes,  improper r e sponses ,  e  t c .  When t h e  necessary c o r r e c t i o n s  

have been made, t h e  f i l e  is ready f o r  a n a l y s i s .  I t  would be help-  

f u l  t o  b u i l d  i n  q u a l i t y  c o n t r o l  checks a t  v a r i o u s  p o i n t s  by use  of 

s p o t  re-coding.  

SCHEDULING, RESOURCES, COSTS 

A b a s i c  time l i n e  of e v e n t s  i n  a  n a t i o n a l ,  mai l  exposure  

survey is shown i n  Table 5 .  A six-month p e r i o d  (July-December) i s  

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

phase.  The d a t a  c o l l e c t i o n  beg ins  i n  January and ends  i n  t h e  f o l -  

lowing January ( t h e  13 th  month i s  f o r  follow-up on t h e  o r i g i n a l  

ma i l i ngs  of t h e  12th  month, December). Data a n a l y s i s  would be per -  

formed throughout t h e  12-month p e r i o d  of d a t a  c o l l e c t i o n ,  e s p e c i a l l y  

a t  t h e  end of each q u a r t e r .  However, t h e  f i n a l  d a t a  a n a l y s i s  

would be done i n  a  three-month p e r i o d  a t  t h e  end of t h e  12 primary 

months of d a t a  c o l l e c t i o n .  One f i n a l  month is  provided f o r  r e p o r t -  

i n g .  

The r e q u i r e d  r e s o u r c e s  i n c l u d e  t h e  survey s t a f f ,  o f f i c e  f a c i l -  

i t i e s ,  computer, mai l ing  m a t e r i a l s  ( i nc lud ing  p r i n t i n g  s u b c o n t r a c t ) ,  

and t r a v e l .  

The e s t i m a t e d  requirements  f o r  survey s t a f f  a r e  p re sen ted  i n  

Table 6 .  Only t h e  d i r e c t o r  and t y p i s t  would be f u l l  t i m e  f o r  t h e  

e n t i r e  22 month p e r i o d .  A t o t a l  of 19 s t a f f  p o s i t i o n s  would be 

r e q u i r e d ,  f u l l -  o r  pa r t - t ime .  The f o u r  l i a i s o n  s t a f f  members would 

be a c t i v e  f o r  a  t h r e e  month pe r iod  dur ing  t h e  sample c o n s t r u c t i o n  

phase ,  p r i o r  t o  d a t a  c o l l e c t i o n .  Five  c l e r i c a l  people  would be 



TABLE 

BASIC TIME LINE OF SURVEY EVENTS 
Event Month 

Begin program 

Begin s t a t e  l i a i s o n  

Ques t ionnai re  approval  

Ques t ionnai re  p r i n t i n g  

Construct  sample 

Assemble mai l ing  packages 

Begin d a t a  c o l l e c t i o n  

F i r s t  q u a r t e r  

Second q u a r t e r  

Third q u a r t e r  

Fourth q u a r t e r  

End d a t a  c o l l e c t i o n  

Data a n a l y s i s  

Reporting 



1 Director 

1 Administrator 

4 Liaison staff 

1 Analyst 

1 Programmer 

1 Typist 

5 Clerical 

2 Coders 

3 Keypunch 

man months 

22 



involved  du r ing  t h e  two months p reced ing  t h e  beginning of d a t a  

c o l l e c t i o n ;  t h r e e  c l e r i c a l  people  would be involved  c o n t i n u a l l y  

du r ing  t h e  d a t a  c o l l e c t i o n ,  bo th  f o r  p r e p a r i n g  m a i l i n g s  and 

s o r t i n g  r e t u r n e d  q u e s t i o n n a i r e s .  T h i s  w i l l  be s u f f i c i e n t  t o  handle  

an average  r a t e  of about  200 m a i l i n g s  p e r  day and 100 r e t u r n s  p e r  

day.  One code r ,  w i t h  o c c a s i o n a l  pa r t - t ime  a s s i s t a n c e  w i l l  be s u f -  

f i c i e n t  f o r  t h e  r e t u r n  r a t e  expec t ed .  Likewise ,  two keypunchers  

w i t h  o c c a s i o n a l  pa r t - t ime  h e l p  w i l l  be s u f f i c i e n t  d u r i n g  a  13-month 

p e r i o d .  

O f f i c e  space  of about 2000 squa re  f e e t  w i l l  be r e q u i r e d ,  w i t h  

working space  f o r  about  10 a t  a maximum. About 26 drawers  of f i l e  

c a b i n e t  space  w i l l  be r e q u i r e d .  

I t  is assumed t h a t  t h e  survey  p r o j e c t  w i l l  have a c c e s s  t o  a  

l a r g e  computer w i t h i n  t h e  o r g a n i z a t i o n  performing t h e  su rvey .  The 

programmer and keypunchers  shou ld  be p a r t  of t h e  computer s e r v i c e s  

g roup ,  bu t  a s s i g n e d  t o  t h e  survey  p r o j e c t .  

A c o s t  e s t i m a t e  f o r  t h e  22-month p r o j e c t  i s  p r e s e n t e d  i n  Table  

7 .  The $253,000 t o t a l  is  s e n s i t i v e  t o  v a r i a t i o n s  i n  overhead 

r a t e ,  which depend on t h e  t ype  of o r g a n i z a t i o n  performing t h e  s u r -  

vey (academic,  non-prof i t  r e s e a r c h ,  commercial) .  An overhead r a t e  

of 80% i s  assumed, be ing  an approximate  average  of p o s s i b l e  r a t e s ,  

The overhead cha rges  i n c l u d e  o f f  i c e  s p a c e ,  t e l e p h o n e ,  and o t h e r  

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



TABLE 7 

COST ESTIMATE 

Salaries and Wages (162 man months) 

Overhead (assumed 80%) 

Computer Services 

Materials 

Printing 

Postage 

Travel 



SECTION 4 

EXPOSURE SURVEY INSTRUCTIONS ( T a s k  2) 

T h i s  sect i o n  p r e s e n t s  i n  c o n s i d e r a b l e  d e t a i l  t h e  i n s t r u c t  i o n s  

n e c e s s a r y  t o  imp lemen t  a n d  c o n d u c t  t h e  n a t i o n w i d e  e x p o s u r e  s u r v e y  

d e s c r i b e d  i n  s e c t i o n  3 .  I t  i s  i n t e n d e d  t h a t  t h i s  s e c t i o n  b e  a s  

r e p r e s e n t a t i v e  of t h e  a c t u a l  t a s k s  as  p o s s i b l e .  However i t  is 

e x p e c t e d  t h a t  t h e  o r g a n i z a t i o n  wh ich  a c t u a l l y  p e r f o r m s  t h e  s u r v e y  

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

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

LIAISON 

B u r e a u  o f  t h e  Budge t  A p p r o v a l  

1. P r e p a r e  t h e  f i n a l  f o r m  o f  t h e  q u e s t i o n n a i r e  a n d  c o v e r  
l e t t e r s ,  c o m p l e t e  w i t h  sample a d d r e s s  l a b e l s  a n d  e n v e -  
l o p e s .  I n c l u d e  c o d i n g  i n f o r m a t i o n  if a c t u a l l y  p r i n t e d  
o n  form. (See  F i g u r e s  2 a n d  3 of p r e c e d i n g  s e c t i o n .  ) 

2 .  Submi t  q u e s t i o n n a i r e  v i a  c o n t r a c t  manage r  f o r  a p p r o v a l  
by B u r e a u  o f  t h e  B u d g e t .  

3 .  Once a p p r o v a l  h a s  b e e n  r e c e i v e d ,  a d d  a p p r o v a l  number t o  
q u e s t i o n n a i r e  i n  s p a c e  p r o v i d e d  o n  t o p  r i g h t  h a n d  c o r n e r .  

4 .  P r e p a r e  q u e s t i o n n a i r e  f o r  r e p r o d u c t i o n  ( s e e  s u c c e e d i n g  
sect i o n  o n  q u e s t i o n n a i r e ) .  

S t a t e  C o n t a c t s  

The  p r o c e d u r e  o u t l i n e d  be low is f o r  o n e  s t a t e .  R e p e a t  i t  f o r  

a l l  50 s t a t e s  a n d  D.C. S l i g h t  m o d i f i c a t i o n s  may b e  n e c e s s a r y ,  

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

1. D e t e r m i n e  t h e  name, a d d r e s s ,  a n d  t e l e p h o n e  number of 
t h e  a d m i n i s t r a t o r  u n d e r  whose j u r i s d i c t i o n  t h e  d r i v e r  
l i c e n s i n g  f u n c t i o n  e x i s t s .  C o n s u l t  t h e  AAMVA D i r e c t o r y ,  
e . g .  I n d i a n a :  C o m m i s s i o n e r ,  Bu reau  o f  Motor V e h i c l e s ;  
M i c h i g a n :  A d m i n i s t r a t o r ,  Off  ice o f  D r i v e r  a n d  V e h i c l e  
I n f o r m a t i o n .  

2 .  Make a n  i n i t i a l  c o n t a c t  by t e l e p h o n e .  E x p l a i n  t h e  n a t u r e  
o f  t h e  p r o j e c t  a n d  t h e  s u b s t a n c e  o f  y o u r  r e q u e s t ,  S e e  
F i g u r e  5 f o r  s u g g e s t e d  f o r m a t .  

3 .  Write a f o l l o w - u p  l e t t e r  r e i t e r a t i n g  t h e  c o n t e n t  o f  t h e  
t e l e p h o n e  c o n v e r s a t i o n .  S e e  F i g u r e  5 f o r  s u g g e s t e d  con-  
t e n t ,  modif ied a c c o r d i n g  t o  t e l e p h o n e  c o n v e r s a t i o n .  

4 .  C o n t i n u e  n e g o t i a t i o n s  u n t i l  access t o  d r i v e r  l i c e n s e  
records h a s  b e e n  g r a n t e d .  A p e r s o n a l  v i s i t  t o  t h e  s ta te  



Name o f  o r g a n i z a t i o n  

Name of  c o n t r a c t ,  c o n t r a c t  number, s p o n s o r s h i p  

Goa l  o f  p r o j e c t :  t o  measure  d r i v i n g  e x p o s u r e  o f  a  

sample  of d r i v e r s  i n  t h e  s t a t e ,  by mail s u r v e y .  

P u r p o s e  of  c o n t a c t :  t o  o b t a i n  c o o p e r a t i o n  i n  g e n e r a t i n g  

a random sample  of  r e g i s t e r e d  d r i v e r s  i n  t h e  s t a t e .  

N a t u r e  o f  r e q u e s t :  t o  g a i n  a c c e s s  t o  d r i v e r  l i c e n s e  

r e c o r d s  i n  o r d e r  t o  select  a  number (N) o f  names o f  

d r i v e r s .  

I n f o r m a t i o n  s o u g h t :  name, a d d r e s s ,  d r i v e r  l i c e n s e  

number,  d a t e  of  b i r t h ,  s e x  o f  i n d i v i d u a l  d r i v e r s .  

A l l  i n f o r m a t i o n  c o n f i d e n t i a l .  

Answers  t o  s p e c i f i c  q u e s t i o n s  

1. Type of  r e c o r d  s y s t e m  i n  s t a t e  (manual ,  compute r ,  

e t c , )  

2 .  Type of  d r i v e r  l i c e n s e  number ing  s y s t e m  ( a l p h a -  

b e t i c a l ,  soundex ,  e tc . )  

3 .  T o t a l  number o f  l i c e n s e d  d r i v e r s .  

4 .  Common numbering s y s t e m  f o r  a l l  t y p e s  of  l i c e n s e s .  

P r o j e c t  v i t a l  t o  t r a f f i c  s a f e t y  

With l e t t e r ,  i n c l u d e  copy of  q u e s t i o n n a i r e  

FIGURE 5 

SUGGESTED OUTLINE FOR TELEPHONE CONTACT AND FOLLOW-UP LETTER 



may be necessary .  Also t h e  NHTSA c o n t r a c t  manager can 
be of a s s i s t a n c e .  

5. Once a c c e s s  has  been ach ieved ,  p repare  t o  g a t h e r  t h e  
necessary  in format ion  f o r  t h e  s t a t e  sample by e i t h e r :  
a )  sending g u i d e l i n e s  t o  t h e  s t a t e  and having them 

o b t a i n  t h e  sample of d r i v e r s  needed ( see  fo l lowing  
s u b s e c t i o n ) ,  o r  

b)  sending a  r e p r e s e n t a t i v e  t o  t h e  s t a t e  t o  o b t a i n  
t h e  sample. 

6 .  Generate sample. See Figure  1 f o r  format of in format ion .  
7 .  Prepare  sample d a t a  f o r  e n t r y  i n t o  computer f i l e  by 

e i t h e r  e d i t i n g  t a p e  of d r i v e r  in format ion  o r  keypunching' 
in format ion  c a r d s  f o r  each d r i v e r  a s  r ece ived  from t h e  
s t a t e .  

SAMPLE AND SURVEY DESIGN 

Generate S a m ~ l e  S i ze  

1. Refer t o  Tdble 1 a s  a  g u i d e l i n e .  
2 .  Tabula te  answers t o  q u e s t i o n  concerning number of  

l i c e n s e d  d r i v e r s  i n  each s t a t e .  
3 .  Arrange t a b u l a t i o n  i n  a l p h a b e t i c a l  o r d e r .  
4 .  C a l c u l a t e  a  sum t o t a l  of a l l  l i c e n s e d  d r i v e r s  i n  U.S. 
5. Ca lcu l a t e  a  pe rcen t  d i s t r i b u t i o n  of l i c e n s e d  d r i v e r s .  
6 .  Round o f f  d i s t r i b u t i o n  t o  n e a r e s t  t e n t h .  
7 .  Sum t h e  d i s t r i b u t i o n s  t o  loo%, making ad jus tments  i f  

necessary .  
8 .  Move decimal p l a c e  r i g h t  one p l a c e  and round o f f  t o  

n e a r e s t  whole number. Sum should equa l  1000. 
9 .  The r e s u l t  of i tem 8 is t h e  d a i l y  sample r e q u i r e d  f o r  

each s t a t e .  
10 .  Mult ip ly  t h e  d a i l y  sample s i z e  by 28 f o r  y e a r l y  sample. 

Sum shquld e q u a l  28,000.  
11. The r e s u l t s  of i tem 10 ( y e a r l y  s t a t e  samples)  g i v e  t h e  

t o t a l  sample s i z e  r e q u i r e d  f o r  each s t a t e .  

Generate Survev Dates 

1. Refer  t o  Table  2  and F igure  6 .  
2 .  Se t  up form a s  i n  Table  2 .  
3 .  S e l e c t  each of t h e  28 days  needed randomly. 

a .  For 1st q u a r t e r  
1. number a l l  Sundays i n  a  q u a r t e r  from 1 - 13.  
2 .  randomly s e l e c t  a  number from 1 - 13.  Resu l t  

i s  Sunday s e l e c t e d  t o  r e p r e s e n t  a l l  13 Sundays. 
3 .  r e p e a t  1 and 2 f o r  s i x  remaining days of t h e  

week. 
b. Repeat a .  f o r  remaining t h r e e  q u a r t e r s .  
c .  L i s t  r e s u l t s  a s  i n  column "Week of Q u a r t e r "  i n  

Table  2 .  
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d .  Consul t  a ca l enda r  and write t h e  d a t e  t h a t  cor-  
responds t o  t h e  s e l e c t e d  day of t h e  q u a r t e r  a s  
chosen i n  a and b above f o r  a l l  28 days .  

e .  Also f i l l  i n  d a t e s  corresponding t o  t h e  days chosen 
which a r e  2 ,  4 ,  and 6 weeks l a t e r  t o  correspond t o  
t h e  l s t ,  2nd, and cu t -of f  d a t e s  r e s p e c t i v e l y  a s  
shown i n  Table  2 .  

f .  P l o t  t h e s e  d a t e s  a s  shown i n  F igure  6 .  

Sample Generat ion Procedure  

T h i s  procedure  is t o  be done f o r  each s t a t e .  Two methods a r e  

g iven  below. Choose t h e  one t h a t  b e s t  f i t s  t h e  r eco rd  keeping s y s -  

tem of t h e  s t a t e .  Let N e q u a l  sample s i z e  r e q u i r e d  f o r  a s t a t e ,  

and l e t  n e q u a l  t h e  number of l i c e n s e d  d r i v e r s .  

Method A -- Computer s e l e c t i o n  of l i c e n s e d  
Condi t ion : computer f i l e  accessed  by d r i v e r  l i c e n s e  
number w i t h  each l i c e n s e  number f a i r l y  unique.  

a .  use  a random number g e n e r a t o r  t o  g e n e r a t e  3 N  
random d r i v e r  l i c e n s e  numbers ( t o  a l low f o r  
vacant  numbers).  

b .  s ea rch  t h e  l i c e n s e  f i l e  f o r  l i c e n s e s  c o r r e s -  
ponding t o  t h e s e  numbers. 

c .  a ccep t  t h e  f i rst  N v a l i d  l i c e n s e  numbers. 
d .  p r i n t  ou t  name, a d d r e s s ,  d r i v e r  l i c e n s e  num- 

b e r ,  d a t e  of b i r t h  and sex  f o r  sample. 

Method B -- Manual s e l e c t i o n  of d r i v e r s  from f i l e  system 
o r  computer p r i n t o u t .  

Manual f i l e  ( f i l e  drawers ,  f i l e  t r a y s ,  e t c . )  

a .  count number of f i l e  t r a y s  ( s t o r a g e  u n i t s )  
b. count t h e  number of r e c o r d s  i n  10% of t h e  f i l e  

t r a y s ;  average r e s u l t s  t o  f i n d  average number 
of r e c o r d s  p e r  t r a y  (x=number of r e c o r d s  p e r  
t r a y ) .  

c .  m u l t i p l y  X t imes  number of r e c o r d  t r a y s  = n. 
d. n e q u a l s  t o t a l  number of l i c e n s e d  d r i v e r s  i n  

s t a t e  ( e s t i m a t e d ) .  
e .  s e l e c t  N random numbers w i t h i n  t h e  range of 

random numbers from 1 t o  n. 
f .  d i v i d e  X i n t o  each random number. For each ran-  

dom number, t h e  q u o t i e n t  e q u a l s  t h e  drawer num- 
ber  and t h e  remainder is the  number of t h e  r e c o r d  
i n  t h e  t r a y  count ing  from t h e  back.  

g .  p u l l  t h e  r e c o r d  and copy o f f  t h e  r e q u i r e d  i n f o r -  
mation ( s e e  Method A ,  s e c t i o n  d ) .  



Computer l i s t i n g  ( o r  o t h e r  l i s t i n g )  of e i t h e r  a l l  
d r i v e r  l i c e n s e  numbers i n  s t a t e  o r  name and add res s  
(and o t h e r  in format ion)  of a l l  d r i v e r s  i n  s t a t e .  

Condi t ion:  each r eco rd  e n t r y  must be of t h e  same 
l e n g t h ,  i . e . :  one l i c e n s e  number p e r  l i n e  o r  equa l  
number of l i n e s  f o r  name and add res s .  

a .  count t h e  number of r e c o r d s  on a  page.  
b. count t h e  number of pages.  
c .  a  x b = t o t a l  number of d r i v e r s  i n  s t a t e  ( N )  
d .  gene ra t e  N random numbers i n  t h e  range from 

1 t o  n.  
e .  d i v i d e  each random number by t h e  number of 

e n t r i e s  p e r  page 
f .  q u o t i e n t  g i v e s  page number, remainder g i v e s  

t h e  i t em number on t h e  page count ing from t h e  
t o p  t o  t h e  bottom 

g .  e i t h e r  (1 )  copy t h e  name and add res s  and 
o t h e r  in format ion ,  o r  

(2 )  submit t h e  d r i v e r  l i c e n s e  number 
f o r  each one s e l e c t e d  t o  o b t a i n  
t h e  names and add res se s  and o t h e r  
in format ion .  

Matchine Dr ive r s  t o  Davs 

Perform f o r  each s t a t e .  See Table 3 .  

1. Obtain t h e  list of d r i v e r s  chosen f o r  a  s t a t e .  
2 .  Assign an index number t o  each d r i v e r ,  number from 1 t o  N .  
3 .  Generate N random numbers, enough f o r  t h e  number of 

d r i v e r s  s e l e c t e d  i n  t h e  s t a t e .  
4 .  Assign an index t o  each number. 
5.  Rank o rde r  t he  random numbers, l i s t  corresponding i n d i c e s .  
6 .  Divide l is t  i n t o  28 e q u a l  groups.  
7 .  Match d r i v e r  i n d i c e s  ( s t e p  2 )  t o  random number i n d i c e s .  
8 .  28 groups g i v e  d r i v e r s  t o  be surveyed on each of 28 

survey d a t e s .  

Assigning I d e n t i f i c a t i o n  Numbers t o  S t a t e  Sample 

Perform f o r  each s t a t e .  

1. Generate complete i d e n t i f i c a t i o n  numbers f o r  sample i n  
s t a t e .  See F igure  4 and Appendix J .  

2 .  Assign i d e n t i f i c a t i o n  numbers w i t h  lowest  s u b j e c t  number 
t o  f i r s t  d r i v e r  i n  f i rs t  day of f i r s t  q u a r t e r .  

3 .  Continue a s s i g n i n g  numbers, changing t h e  s u b j e c t  number 
consecu t ive ly ,  and t h e  day and q u a r t e r  codes according 
t o  t h e  days and q u a r t e r s  a s  shown i n  Table 2 .  The 



r e v i s e d  d i s t r i b u t i o n  of Tab le  1 w i l l  g i v e  t h e  number 
of d r i v e r s  p e r  day and p e r  q u a r t e r .  

4 .  Example: Vermont -- 56 d r i v e r s  p e r  y e a r ,  14 p e r  q u a r t e r ,  
2 p e r  day.  See Table  8 .  

Bui ld ing  Master F i l e  

1. Arrange each s t a t e  f i l e  i n  s t a t e  code (numeric)  o r d e r .  
2 .  Arrange s u b j e c t s  w i t h i n  s t a t e  i n  numeric ( s u b j e c t  

number) o r d e r .  
3 .  E n t e r  each r e c o r d  accord ing  t o  format  nece s sa ry  o r  a s  

s p e c i f i e d  i n  F igure  1, t o  i nc lude  s u b j e c t  code number, 
name, complete a d d r e s s ,  s e x ,  b i r t h d a t e ,  d r i v e r  l i c e n s e  
number. 

P r eua re  Mail Labe l s  

1. P r i n t  m a i l  l a b e l s  f o r  e n t i r e  q u a r t e r  of e n t i r e  sample. 
See format i n  s e c t i o n  3 .  Inc lude  complete name, a d d r e s s ,  
and s u b j e c t  code- number (comple te ) .  

SCHEDULING 

S p e c i f i c  Survey Dates  

1. Refe r  t o  Tab le  2 and F igu re  6  f o r  su rvey-da te  examples.  
2 .  E s t a b l i s h  and mark ma i l i ng  d a t e s  on F igu re  6 .  Mai l ing  

d a t e s  a r e  s e t  a s  4 working days  p r i o r  t o  t h e  survey 
d a t e s .  

Master Schedule 

1. In a d d i t i o n  t o  F igu re  6 ,  e s t a b l i s h  a  mas te r  c a l e n d a r  
summarizing d e a d l i n e s ,  and c l a r i f y i n g  ove r l app ing  
ma i l i ng  d a t e s .  

QUEST I  ONNA I RE 

P r i o r  t o  Bureau of Budget A m r o v a l  

1. P repa re  q u e s t i o n n a i r e  de s ign  i n  accordance  w i t h  F igure  3 .  
2 .  P r epa re  l e t t e r s  on o f f i c i a l  l e t t e r h e a d .  Add s i g n a t u r e  

i n  a  d i f f e r e n t  co lo r ed  i n k .  
3 .  Add coding i n fo rma t ion  i f  nece s sa ry .  
4 .  Submit f o r  a p p r o v a l .  



TABLE 8 

EXAMPLE: ASSIGNING IDENTIFICATION NUMBERS 

(Example: Vermont - 56 d r i v e r s )  

Q u a r t e r  Day D r i v e r s  a s  
matched t o  

days  

I . D .  Number 



Reproduction 

1. Add Bureau of t h e  Budget approva l  number i f  neces sa ry .  
2 .  Submit o r d e r  t o  p r i n t e r  f o r  t h e  fo l lowing  q u a n t i t i e s :  

a )  q u e s t i o n n a i r e  - 60,000 (have p r i n t e r  number 
28 ,000  c o p i e s  i n  accord- 
ance w i t h  s u b j e c t  iden- 
t i f i c a t i o n  numbers. Page 
s i z e  84 x 1 1 ) .  

b )  o r i g i n a l  cover l e t t e r  - 28,000 
c )  f i r s t  reminder l e t t e r  - 18,000 
d )  second reminder l e t t e r  - 11,000  
e )  r e t u r n  envelope - 60,000 ( s i z e  t o  f i t  89  x 11)  
f )  o r i g i n a l  envelope - 60,000 ( s2ze  t o  f i t  over  

r e t u r n  envelope)  
3 .  When r e t u r n e d  from p r i n t e r s ,  l a b e l  c a r t o n s  and s t o r e  f o r  

l a t e r  u se .  

P repa r ing  Ques t ionna i r e  f o r  O r i g i n a l  Mail ing 

1. Af f ix  pos tage  stamps t o  r e t u r n  enve lope .  
2 .  A f f i x  a d d r e s s  l a b e l s  t o  o r i g i n a l  ma i l  enve lopes .  
3 .  Date q u e s t i o n n a i r e s  w i t h  c o r r e c t  d a t e s  i n  two p l a c e s .  
4 .  Assemble 

1, r e t u r n  envelope 
1 q u e s t i o n n a i r e  -- da ted  and numbered 
1 cover  l e t t e r  

5. S t u f f  i n t o  c o r r e c t  envelope.  Check q u e s t i o n n a i r e  and 
ma i l i ng  l a b e l  t o  s e e  i f  t hey  match. 

6 .  S e a l  envelope and a f f i x  pos t age .  
7 .  S o r t  by (1 )  survey d a t e  

(2 )  z i p  code 
8 .  Package c o r r e c t l y  s o r t e d  m a t e r i a l s  f o r  t r a n s p o r t a t i o n  

t o  pos t  o f f i c e  on a s s igned  day. 

DATA MANAGEMENT SYSTEM 

Log Book 

1. Reproduce s u f f i c i e n t  cop ie s  of t h e  l o g  book s h e e t ,  
Figure  7 .  

2 .  En te r  survey names, a r r ange  accord ing  t o  survey d a t e ,  
s t a t e ,  and numer ica l ly  w i t h i n  s t a t e .  Inc lude  i n  each 
e n t r y  t h e  i n fo rma t ion  i l l u s t r a t e d  i n  F igure  1. 

3 .  Record flow and s t a t u s  of each q u e s t i o n n a i r e  a t  appro- 
p r i a t e  t imes i n  l og  book. 
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Sto rage  

1, Bulk s t o r a g e  of forms r e c e i v e d  from p r i n t e r .  
a .  l a b e l  a l l  boxes r e c e i v e d  from p r i n t e r  a s  t o  con ten t s  
b. l a b e l  a l l  boxes of p repa red  q u e s t i o n n a i r e s  a w a i t i n g  

ma i l i ng  on s p e c i f i c  days  
c .  s t o r e  i n  an  a p p r o r p i a t e  s e c u r e  p l a c e  
d .  p r e p a r e  mas te r  l i s t  of m a t e r i a l s  s t o r e d  

2 .  I n t e rmed ia t e  s t o r a g e  
a .  a l l  forms which have been r e c e i v e d  and checked i n ,  

and a r e  a w a i t i n g  coding and o t h e r  s t e p s ,  should  be 
h e l d  i n  temporary t r a n s f e r  boxes 

b.  r e c o r d  l o c a t i o n  and c o n t e n t s  of each t r a n s f e r  box 

3 .  F i l e  s t o r a g e  
a .  s e t  up a  permanent f i l e  s t o r a g e  drawer 
b. a r r ange  f i l e  space  by s t a t e ,  w i t h  s u f f i c i e n t  space  

f o r  expec ted  r e t u r n  from each s t a t e  
c .  p l a c e  q u e s t i o n n a i r e  w i t h i n  s t a t e  space  numer ica l ly  

by s u b j e c t  number 
d.  p r e p a r e  a  mas te r  l i s t  of t h e  c o n t e n t s  of each 

drawer 

4 .  Dead s t o r a g e  
a .  s e t  a s i d e  one f i l e  space  f o r  s t o r a g e  of q u e s t i o n -  

n a i r e s  which a r e  unusab le  ( e . g .  r e t u r n e d  by t h e  
Pos t  O f f i c e ,  not  completed by c o r r e c t  pe r son ,  e t c . )  

b.  f i l e  by s u b j e c t  number 
c .  p r epa re  a  mas te r  l ist  of t h e  c o n t e n t s  of dead s t o r a g e  

Flow C h a r t s  

1. Prepa re  f low c h a r t s  of a c t i v i t i e s  i n  q u e s t i o n n a i r e  prep- 
a r a t i o n ,  d a t a  c o l l e c t i o n ,  and d a t a  r e d u c t i o n  ( F i g u r e s  
8 ,  9 ,  1 0 ) .  

DATA COLLECT ION 

See F igure  9 .  

1. Mail t h e  q u e s t i o n n a i r e  package a s  assembled on t h e  c o r r e c t  
m a i l  d a t e .  

2 .  Record t h i s  ma i l  d a t e  i n  l o g  book under ' 'out" - f i r s t  wave. 
3 .  A f t e r  r e c e i v i n g  and s o r t i n g  r e p l i e s ,  r e c o r d  t h e  d a t e  of 

r e c e p t i o n  i n  t h e  l og  book under "in" beneath  t h e  1st 
wave d e s i g n a t i o n .  

4 .  Check o f f  t h e  a p p r o p r i a t e  " s t a tu s1 '  of each q u e s t i o n n a i r e  
i n  t h e  l o g  book. (Rec ip i en t  r e f u s a l s  w i l l  n o t  be known 
u n t i l  a f t e r  t h e  cu t -of f  d a t e  h a s  p a s s e d . )  
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El imina te  a l l  non - rec ip i en t s  and respondents  from t h e  
o r i g i n a l  mai l ing  l i s t .  

En te r  v a l i d  q u e s t i o n n a i r e s  i n t o  t h e  coding p roces s .  
Mail t h e  f i r s t  reminder q u e s t i o n n a i r e s  a s  be fo re  us ing  

t h e  f i r s t  reminder l e t t e r  i n  p l ace  of t h e  o r i g i n a l  
cover l e t t e r .  This  time t h e  q u e s t i o n n a i r e s  must be 
da t ed  and numbered by hand. 

Make a p p r o p r i a t e  log  book e n t r i e s  a s  i n  2 ,  3 ,  and 4 
above. 

Check q u e s t i o n n a i r e s  forms a s  i n  5 above. 
E l imina te  a l l  non - rec ip i en t s  and respondents  from the  

f i r s t  reminder mai l ing  l i s t .  
Ente r  v a l i d  q u e s t i o n n a i r e s  i n t o  t h e  coding process .  
Repeat s t e p s  8 - 11 f o r  t h e  second follow-up,  no t ing  

the  fo l lowing  changes and a d d i t i o n s :  
a )  when mai l ing  ou t  t h e  second follow-up use t h e  

second reminder l e t t e r .  
b) e l i m i n a t e  a l l  non- rec ip ien t  and respondents  from 

t h e  second follow-up mai l ing  l is t .  The names 
t h a t  remain a r e  t h e  r e c i p i e n t  r e f u s a l s  and should 
be s o  des igna t ed  i n  t he  l o g  book. 

Place  a l l  apparen t  non-response, r e t u r n  by t h e  p o s t  
o f f i c e ,  and d u p l i c a t e s  i n  a  s p e c i a l  f i l e .  

DATA REDUCT ION 

See F igu res  9 and 10.  

1. E i t h e r  a s  r e t u r n  q u e s t i o n n a i r e s  a r r i v e ,  o r  a t  t h e  end 
of each wave, s e p a r a t e  the  r e t u r n e d  q u e s t i o n n a i r e s  
from any ex t r aneous  m a t e r i a l  t h a t  i s  w i t h  them e . g . ,  
r e t u r n e d  accompanying l e t t e r s ,  o r  i n s t r u c t i o n  s h e e t s .  

2 .  Re ta in  a l l  envelopes  bear ing  r e t u r n  a d d r e s s e s  and com- 
pare  t h e s e  w i t h  t h e  master  add res s  l i s t  f o r  accuracy.  
Then des t roy  t h e  r e t u r n  enve lopes .  

3 .  Compare a l l  f i l l e d  ou t  q u e s t i o n n a i r e  r e t u r n s  w i t h  t h e  
master  a d d r e s s  l is t  f o r  aggrement of i d e n t i f i c a t i o n  
numbers, s e x ,  and d a t e  of b i r t h ,  i n  o r d e r  t o  determine 
whether t h e  s t a t u s  of t he  r e t u r n  is t o  be logged a s  
an "Apparent Addressee Response" o r  "Apparent Non- 
Addressee Response." If t h e  l a t t e r ,  l og  i n  t h e  book 
and f i l e  s e p a r a t e l y .  

4 .  Check t h e  d a t e  which the  respondent l i s t e d  a g a i n s t  t h e  
des igna t ed  day-quar ter  l o g  book e n t r y .  I f  t h e  d a t e s  
match, t hen  t h e  q u e s t i o n n a i r e  is ready f o r  coding.  
I f  n o t ,  then p l a c e  t h e  q u e s t i o n n a i r e  i n  a  s p e c i a l  
problems f i l e  f o r  s p e c i a l  c o n s i d e r a t i o n .  

5 .  Examine each q u e s t i o n n a i r e  f o r  l e g i b i l i t y  and c o r r e c t  
placement of responses .  P r i n t  c l a r i f i c a t i o n  and cor-  
r e c t  i o n s  where necessary .  



Examine each ques t ionna i re  t o  see i f  r e f e r r a l  ques t ions  
were c o r r e c t l y  followed. 

Examine each ques t ionna i re  t o  see i f  mi les  e n t e r e d  on 
t r i p  log add up proper ly .  Make common sense c o r r e c t i o n s .  

Examine each ques t ionna i re  t o  see if leading  zeroes  
were added where necessary.  I f  not ,  add t h e  zeroes  
i n  the  appropr ia t e  p laces .  

F i l l  i n  the  proper codes on each ques t ionna i re  a f t e r  
r e f e r r i n g  t o  guide s h e e t s  f o r  appropr ia t e  code e n t r i e s  
i f  form is not s e l f  coding. 

Note the  number of people making comments a t  t h e  end 
of the  ques t ionna i re .  Transfer  these  t o  a  sepa ra te  
shee t  along w i t h  t he  i d e n t i f i c a t i o n  number. 

Of those who d id  make comments, analyze t h e  content of 
t h e  comments and decide whether the  comment was: Very 
Negative (1)) Negative ( 2 ) )  Neutral  ( 3 ) )  P o s i t i v e  ( 4 ) ,  
o r  Very P o s i t i v e  ( 5 ) .  Use t h i s  genera l  feedback, a s  
wel l  a s  s p e c i f i c  sugges t ions ,  t o  p lan  following y e a r ' s  
r e v i s i o n s .  

Send ques t ionna i res  t o  the  keypunchers f o r  t r a n s f e r  of 
da ta  t o  punch ca rds .  

Af ter  keypunching and v e r i f i c a t i o n ,  f i l e  the  quest ion-  
n a i r e  i n  the  manual f i l e .  F i l e  by s t a t e  and case 
number w i t h i n  s t a t e .  

Enter the  punched card da ta  i n t o  a  computer f i l e ,  s o r t e d  
i n t o  28 groups corresponding t o  t h e  28 b a s i c  survey 
da tes .  

Error  check t h e  computer f i l e  f o r  wild codes, o r  improper 
responses and make necessary c o r r e c t  ions .  



SECTION 5 

ALTERNATIVE EXPOSURE SURVEY METHODS (Task  3 ) 

The p u r p o s e  o f  t h i s  s e c t i o n  is t o  " d e t e r m i n e  means t o  c h e c k  

t h e  r e s u l t a n t  e x p o s u r e  e s t i m a t e s "  o f  t h e  p r i m a r y ,  recommended 

s u r v e y  p l a n  ( m a i l  q u e s t i o n n a i r e s ) .  T h u s ,  " a l t e r n a t i v e  c o l l e c t i o n  

methods"  are  p r e s e n t e d  be low " s o  t h a t  a  c h e c k  c a n  be made o f  t h e  

a c c u r a c y  o f  t h e  me thods  b e i n g  u s e d "  i n  t h e  p r i m a r y  s u r v e y .  

REVIEW OF CANDIDATE METHODS 

I n  s e c t i o n  9 of  Volume I ,  t h r e e  a u x i l i a r y  s u r v e y  m e t h o d s  a r e  

s u g g e s t e d  f o r  c o m p a r i s o n  w i t h  t h e  p r i m a r y  s u r v e y  me thod :  

1. Home I n t e r v i e w s  ( n a t i o n a l )  -- A random s a m p l i n g  of  
h o u s e h o l d s ,  p r o d u c i n g  q u a r t e r l y  g r o s s  estimates of  
v e h i c l e  miles t r a v e l l e d .  T h i s  method  p r o v i d e s  a  
means o f  compar ing  n a t i o n a l  a g g r e g a t e  e s t i m a t e s  o f  
e x p o s u r e  ( m a i l  s u r v e y  v s .  home i n t e r v i e w )  b u t  i t  
d o e s  n o t  p r o v i d e  a  s t a t e - b y - s t a t e  c o m p a r i s o n .  

2 .  Home I n t e r v i e w s  ( c e r t a i n  s t a t e s )  -- A random s a m p l i n g  
o f  d r i v e r s  ( w i t h i n  a  random s a m p l e  o f  c o u n t i e s  i n  a  
few l a r g e  s t a t e s ) ,  p r o d u c i n g  one-day t r i p  r e c o r d s  i n  
a  s e l e c t e d  q u a r t e r .  T h i s  method  p r o v i d e s  a  means o f  
compar ing  a g g r e g a t e  e x p o s u r e  e s t i m a t e s  ( m a i l  s u r v e y  
v s .  home i n t e r v i e w )  i n  t h e  s t a t e s  which  h a v e  f a i r l y  
l a r g e  s u b s a m p i e  s i zes  i n  t h e  p r i m a r y  s u r v e y .  

3 .  O f f i c e  I n t e r v i e w s  ( s e l e c t e d  a r e a s )  -- A random sample  of  
d r i v e r  l i c e n s e  r e n e w a l  a p p l i c a n t s  ( i n  a  random s a m p l e  
o f  l i c e n s i n g  o f f i c e s  c o r r e s p o n d i n g  t o  t h e  s a m p l i n g  a r e a s  
o f  method  1 a b o v e ) ,  p r o d u c i n g  one-day t r i p  r e c o r d s  i n  a  
s e l e c t e d  q u a r t e r .  T h i s  method  p r o v i d e s  a  means o f  com- 
p a r i n g  a g g r e g a t e  e x p o s u r e  e s t i m a t e s  ( o f f i c e  i n t e r v i e w  
v s .  home i n t e r v i e w )  i n  a  few s a m p l i n g  a r e a s .  However,  
i t  d o e s  n o t  p r o v i d e  a  d i r e c t  c o m p a r i s o n  w i t h  t h e  p r i m a r y  
m a i l  s u r v e y  method ,  a n d  h e n c e  i t  c a n n o t  be  u s e d  a s  a n  
a c c u r a c y  c h e c k .  

I t  is c l e a r  t h a t  t h e  two home i n t e r v i e w  m e t h o d s  c o u l d  be  

employed  f o r  q u a r t e r l y  a c c u r a c y  c h e c k s  on t h e  p r i m a r y  m a i l  s u r v e y  

m e t h o d ,  b u t  t h e  t h i r d  a u x i l i a r y  method  ( o f f i c e  i n t e r v i e w s )  c o u l d  



n o t  be used .  The home i n t e r v i e w  ( n a t i o n a l )  method could  check 

n a t i o n a l  a g g r e g a t e s  of t h e  pr imary method, and t h e  home i n t e r v i e w  

( c e r t a i n  s t a t e s )  method could  check c e r t a i n  s t a t e  a g g r e g a t e s .  The 
second method is  l i m i t e d  i n  geographic  scope ,  but  i t  p r o v i d e s  

g r e a t e r  s t a t i s t i c a l  s i g n i f i c a n c e  i n  r e s u l t i n g  comparisons f o r  a  

g iven  sample s i z e .  

I n  a d d i t i o n ,  c e r t a i n  v a r i a t i o n s  of t h e  mai l  survey  method 

should  be cons ide red  a s  a l t e r n a t i v e  checking methods: 

a .  Mail survey ,  a t  t h e  end of t h e  y e a r ,  of p a r t  of 
t h e  same sample used i n  t h e  primary su rvey ,  pro-  
ducing one-year g r o s s  e s t i m a t e s  of mi leage .  

b .  Mail su rvey ,  a t  t h e  end of t h e  y e a r ,  of indepen- 
den t  samples of d r i v e r s  i n  a few l a r g e  s t a t e s ,  
producing one-year g r o s s  e s t i m a t e s  of mi leage .  

The f i r s t  v e r s i o n  p r o v i d e s  a  check on n a t i o n a l  agg rega t e  e s t i m a t e s ,  

and t h e  second p r o v i d e s  a  check on c e r t a i n  s t a t e  a g g r e g a t e s .  Again, 

t h e  second method i s  s m a l l e r  i n  scope but  b e t t e r  w i t h  r e s p e c t  t o  

s i g n i f i c a n c e  of comparison.  

F i n a l l y ,  t h e  annua l  Fede ra l  Highway Admin i s t r a t i on  e s t i m a t e s  

of exposu re ,  based on s t a t e - b y - s t a t e  g a s o l i n e  s a l e s ,  w i l l  c o n t i n ~  

t o  be a v a i l a b l e ,  and they  should  be cons ide red  a s  a  means of checking 

t h e  accuracy  of t h e  primary survey  method. However, they  a r e  not  

c l a s s i f i e d  by dr iver-vehicle-road-environment  combinat ions ,  and 

hence would be u s e f u l  only  i n  checking t h e  u n c l a s s i f i e d  agg rega t e  

r e s u l t s .  

SELECTION CRITERIA 

The i m p l i c a t i o n  of an " a l t e r n a t i v e  c o l l e c t i o n  method1' t o  check 

t h e  accuracy  of t h e  primary survey method is t h a t  t h e  a l t e r n a t i v e  

method would have a  h i g h e r  i n h e r e n t  accuracy .  But t h e  primary 

method recommended i n  Volume I (mai l  survey w i t h  one-day t r i p  

r e c o r d s  of mi leage)  is  p u r p o r t e d  t o  have the  h i g h e s t  i n h e r e n t  accu- 

racy  w i t h i n  r ea sonab le  c o n s t r a i n t s  of sample s i z e  ( c o s t ) .  I t  is 



not  r e a l i s t i c  t o  propose an  a l t e r n a t i v e  p l a n  w i t h  a  sample s i z e  

a s  l a r g e  a s  t h e  primary method. Thus, an a l t e r n a t i v e  p l a n  must 

be based on e i t h e r  of two p remises :  

1. The a l t e r n a t i v e  p l a n  is in tended  on ly  t o  v e r i f y  
t h e  approximate o r d e r  of magnitude of exposure  
e s t i m a t e s  i n  t h e  primary method, and t h e  approx- 
imate r e l a t i o n s h i p  among s e l e c t e d  c l a s s e s  of 
dr iver-vehicle-road-environment  combinat ions ,  o r  

2 .  The a l t e r n a t i v e  method is  in t ended  t o  "check t h e  
accuracy"  of t h e  primary method w i t h i n  a  very 
sma l l  c l a s s i f i c a t i o n  of t h e  t o t a l  p o p u l a t i o n ,  
e . g . ,  one s t a t e ,  o r  a  c e r t a i n  age group.  

The second premise must be r e j e c t e d  because we s t i l l  do not  know 

t h e  r e a l  s y s t e m a t i c  d i f f e r e n c e  among exposure  e s t i m a t e s  produced 

by t h e  v a r i o u s  a l t e r n a t i v e  methods ( g r o s s  e s t i m a t e s ,  odometer 

r e a d i n g s ,  e t c . ) .  Even if an  adequa te  sample s i z e  were o b t a i n e d  

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

a l t e r n a t i v e  method, unknown s y s t e m a t i c  d i f f e r e n c e s  such a s  over-  

e s t i m a t i o n  would p reven t  a v a l i d  v e r i f i c a t i o n  of accuracy  i n  t h e  

primary method. The re fo re ,  t h e  f i r s t  premise  i s  adopted ,  e . g . ,  

t h a t  t h e  a l t e r n a t i v e  checking method is in t ended  on ly  t o  p rov ide  

approximate v e r i f i c a t i o n  of agg rega t e  mileage e s t i m a t e s  i n  t h e  

primary survey .  

The fo l lowing  c r i t e r i a  a r e  proposed i n  t h e  s e l e c t i o n  of an 

a l t e r n a t i v e  exposure  survey p l a n :  

1. I t  must have a  s u b s t a n t i a l l y  s m a l l e r  sample s i z e  t han  
t h e  primary p l a n .  

2 .  I t  must r e p r e s e n t  agg rega t e  exposure  i n  some a r e a  
r e p r e s e n t e d  by t h e  primary method, but  not  neces sa r -  
i l y  a l l  s t a t e s .  

3 .  I t  must r e p r e s e n t  agg rega t e  exposure  du r ing  some 
t ime p e r i o d  r e p r e s e n t e d  by t h e  pr imary method, but  
not  n e c e s s a r i l y  t h e  e n t i r e  y e a r .  

4 .  I t  m u s t  r e p r e s e n t  agg rega t e  exposure  i n  some of t h e  
26 c l a s s e s  of t h e  primary method, bu t  not  neces-  
s a r i l y  a l l  of them. 

5.  Within t h e  a r e a s ,  t i m e  p e r i o d s  and c l a s s e s  r e p r e s e n t e d ,  
i t  must p rov ide  r e s u l t s  which have s t a t i s t i c a l  sig- 
n i f i c a n c e  of a t  l e a s t  t h e  same l e v e l  a s  i n  t h e  pr imary 
su rvey .  

6 .  I t  must have a  reasonably  comparable c o s t  w i t h  r e s p e c t  
t o  t h e  o t h e r  a l t e r n a t i v e s .  



RECOMMENDED ALTERNATIVE 

B a s e d  o n  t h e  c r i t e r i a  a b o v e ,  t h e  n a t i o n a l  home i n t e r v i e w  m e t h o d  

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

a c c u r a c y  o f  t h e  p r i m a r y  m e t h o d .  

I t s  c h a r a c t e r i s t i c s  w i t h  r e s p e c t  t o  t h e  c r i t e r i a  a b o v e  a r e  

a s  f o l l o w s :  

1. S a m p l e  S i z e :  About  2 0 0 0 ,  s e l e c t e d  by  a n  e x i s t i n g  
s a m p l i n g  p l a n  o f  h o u s e h o l d s ,  n a t i o n w i d e .  

2 .  Area R e p r e s e n t e d :  The e n t i r e  c o u n t r y .  
3 .  Time P e r i o d  R e p r e s e n t e d :  One q u a r t e r  o f  t h e  y e a r ,  

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

4 .  C l a s s e s  R e p r e s e n t e d :  D a t a  c a n  b e  p r o d u c e d  f o r  a l l  
2 6  c l a s s e s ,  b u t  p e r h a p s  o n l y  10 - 15 w o u l d  be u s e d  
f o r  c o m p a r i s o n  p u r p o s e .  

5 .  S t a t i s t i c a l  S i g n i f i c a n c e :  The  s a m p l e  s i z e  is a d e -  
q u a t e ,  w i t h i n  t h e  l i m i t e d  number o f  c l a s s e s ,  t o  
p r o v i d e  a  g r e a t e r  s t a t i s t i c a l  s i g n i f i c a n c e  o f  r e s u l t s  
t h a n  i n  t h e  p r i m a r y  m e t h o d .  ( I t  s h o u l d  b e  n o t e d  
t h a t  t h e  s y s t e m a t i c  e r r o r  i n  t h e  g r o s s  e s t i m a t e s  
o f  t h e  s a m p l e d  d r i v e r s  p r e v e n t s  t h e  a l t e r n a t i v e  r e s u l t s  
f r o m  b e i n g  s u p e r i o r  t o  t h e  p r i m a r y  m e t h o d ,  i n  s p i t e  
o f  h i g h e r  s t a t i s t i c a l  s i g n i f i c a n c e . )  

6 .  C o s t :  The s a m p l i n g  c o s t s  o f  t h i s  m e t h o d  may b e  k e p t  
v e r y  low w i t h  r e s p e c t  t o  t h e  o t h e r  a l t e r n a t i v e s  i f  
t h e  s u r v e y  is  a t t a c h e d  t o  o n e  o f  t h e  q u a r t e r l y  n a t -  
i o n a l  s u r v e y s  b e i n g  c o n d u c t e d  c o n t i n u a l l y  by v a r i o u s  
s u r v e y  r e s e a r c h  c e n t e r s .  The a d d e d  c o s t  is e s t i m a t e d  
a s  o n l y  $ 1 0 , 0 0 0 .  

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

o n e  o f  t h e  c o n t i n u i n g  r e s e a r c h  s u r v e y s ,  t h e  n a t i o n a l  home i n t e r -  

v i e w  a l t e r n a t i v e  would  h a v e  a  mGch h i g h e r  c o s t ,  a s s u m i n g  i t  w o u l d  

be  p e r f o r m e d  i n d e p e n d e n t l y .  I n  t h i s  case, t h e  f i r s t  a l t e r n a t i v e  

m a i l  s u r v e y  m e t h o d  w o u l d  b e  recommended ( l o w e r  s a m p l i n g  c o s t s  a n d  

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

l i s t  w o u l d  b e  a v a i l a b l e . )  The home i n t e r v i e w  m e t h o d  i n  se lected 

s t a t e s  w o u l d  b e  much more  e x p e n s i v e  t h a n  t h e  o t h e r  three  a l t e r -  

n a t i v e s .  
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EXPOSIIW IIA'i'A ANALYSlS PLAN ( T a s k  4 )  

The purpose  of t h i s  s e c t i o n  i s  t o  p r e s e n t  a  d a t a - a n a l y s i s  

p l a n  which w i l l  supplement t h e  exposure  su rvey  p l a n s  of s e c t i o n s  

3 and 4 .  The a n a l y s i s  p l a n  r e p r e s e n t s  a l l  of t h e  t e c h n i c a l  work 

t o  be done on t h e  su rvey  p r o j e c t  from t h e  t ime t h a t  a  complete 

e r ro r - checked  computer f i l e  of  su rvey  d a t a  is produced on magne t ic  

t a p e ,  t i l l  documenta t ion  of t h e  f i n a l  r e p o r t ,  a  p e r i o d  of abou t  

two months. Some b r i e f  a n a l y s e s  w i l l  a l s o  be performed a t  t h e  

end of each  d a t a - c o l l e c t i o n  q u a r t e r ,  u s ing  p a r t i a l  d a t a  f i l e s .  

The b a s i c  o b j e c t i v e  of t h e  d a t a  a n a l y s i s  work w i l l  be t o  produce  

s t a t i s t i c s  r e p r e s e n t i n g  t h e  d r i v i n g  exposure  of t h e  su rvey  sample -- 
both i n  n a t i o n a l  a g g r e g a t e  and each of  t h e  26 d r i ve r -veh i c l e - road -  

environment c l a s s e s ,  a s  shown in  Tab le  9 .  

DATA INPUT 

From t h e  28 ,000  d r i v e r s  i n  t h e  sample ,  an  80% response  would 

y i e l d  22 ,400  d a t a  c a s e s ,  o r  abou t  800 f o r  each of t h e  28 su rvey  

d a t e s .  The d a t a  f i l e  w i l l  be s o r t e d  i n t o  28 g roups  acco rd ing  t o  

t h e  28 su rvey  d a t e s ,  and hence each group o r  s u b f i l e  w i l l  have 

about  800 d a t a  c a s e s  (1000 maximum). Each d a t a  c a s e  w i l l  i n c l u d e  

d a t a  on t h e  s i x  independent  v a r i a b l e s  and t h e  dependent  v a r i a b l e  

( v e h i c l e  m i l e s  t o t a l  and by t r i p ,  f o r  one d a y ) .  Two of t h e  inde-  

pendent  v a r i a b l e s  (age  and s e x )  w i l l  be s t a t e d  j u s t  once i n  each  

d a t a  c a s e .  The o t h e r  f o u r  independent  v a r i a b l e s  ( v e h i c l e  t y p e ,  

model y e a r ,  road  t y p e ,  d a y / n i g h t )  w i l l  be s t a t e d  a s  many t imes  a s  

t h e r e  a r e  t r i p s  r e p o r t e d .  The exposure  i n  e ach  t r i p  w i l l  f i t  i n t o  

one and on ly  one of  t h e  26 c l a s s e s ,  b u t  t h e  t o t a l  exposure  f o r  a  

g iven  d a t a  c a se  (sum of a l l  t r i p  m i l e a g e s )  may be s p r e a d  over  a s  

many a s  s i x  of t h e  26 c l a s s e s .  

Each of t h e  28 su rvey  d a t e s  r e p r e s e n t s  e i t h e r  13  o r  14 d a t e s  

of a g iven  t ype  of day-of-the-week i n  each  q u a r t e r  of t h e  y e a r .  

The p rope r  va lue  (13 o r  1 4 )  must be a s s i g n e d  a s  d a t a  i n p u t .  

The t o t a l  number of l i c e n s e d  d r i v e r s  i n  t h e  coun t ry  is a l s o  

r e q u i r e d  a s  d a t a  i n p u t .  



TABLE 9 

RECOMMENDED EXPOSURE CLASSES 

C l a s s  

C l a s s e s  1-12: Cars  o r  Small  Trucks  Driven by Males 

Road Type 

S t r e e t  
S t r e e t  
S t r e e t  
S t r e e t  
S t r e e t  
S t r e e t  
Other  Road 
Other  Road 
Other  Road 
O t h e r  Road 
Other  Road 
Other Road 

Light  Condi t ion  

Day 
Da Y 
Day 
Night 
Night 
Night 
Day 
Day 
Day 
Night 
Night 
Night 

Age 

Under 26 
26-60 
over  60  
Under 26 
26-60 
over  0 0  
Under 26 
26-60 
over  60  
Under 26 
26-60 
over  60  

C l a s s e s  13-24 : Cars  o r  Small  Trucks  Driven by Females 

C l a s s  Road Type Light  Condi t ion  Age 

S t r e e t  
S t r e e t  
S t r e e t  
S t r e e t  
S t r e e t  
S t r e e t  
Other Road 
Other Road 
Other  Road 
Other  Road 
Other Road 
Other Road 

Day 
Day 
Day 
Night 
Night 
Night 
Day 
Day 
Day 
Night 
Night 
Night 

Under 26 
26-60 
over  60 
Under 26 
26-60 
over  60 
Under 26 
26-60 
over  60 
Under 26 
26-60 
aver 60 

C l a s s e s  25-26: Veh ic l e s  Other Than Cars  o r  Small  Trucks  

C l a s s  Model Year 

5 most r e c e n t  model y e a r s  
o l d e r  t h a n  5 most r e c e n t  model y e a r s  



COMPUTER PROGRAM 

The i n i t i a l  p a r t  of t h e  a n a l y s i s  p l a n  i s  t o  p r e p a r e  a  com- 

p u t e r  program t o  produce  t h e  r e q u i r e d  exposure  s t a t i s t i c s  from 

t h e  su rvey  d a t a  f i l e .  I t  s hou ld  be p o s s i b l e  t o  c r e a t e  t h e  program 

from a  few e x i s t i n g  s t a n d a r d  programs of  s t a t i s t i c a l  d a t a  a n a l y s i s ,  

w i t h  a  few m o d i f i c a t i o n s .  The minimum r e q u i r e d  o p e r a t i o n s  of t h e  

program a r e  g i v e n  i n  Tab l e  10 .  S t anda rd  a n a l y s i s  of s t a t i s t i c a l  

s i g n i f i c a n c e  among l e v e l s  of t h e  p r e d i c t o r  v a r i a b l e s  may a l s o  be 

pe r fo rmed .  An a l t e r n a t i v e  model f o r  d a t a  a n a l y s i s ,  i n c l u d i n g  s i g -  

n i f i c a n c e  t e s t i n g ,  is  p r e s e n t e d  i n  Appendix K .  

I f  an  a u x i l i a r y  e v a l u a t i o n  program is added t o  t h e  b a s i c  

su rvey  and d a t a  a n a l y s i s  program, t h e n  o t h e r  computer programs 

may be p r e p a r e d  i n  c o n j u n c t i o n  w i th  t h e  b a s i c  one d e s c r i b e d  i n  

Tab l e  10 .  They may i n c l u d e  an  A I D  program ( s e e  Volume I ,  S e c t i o n  

4 )  t o  r e - e v a l u a t e  t h e  26 c l a s s e s  ( i . e .  complete r e d d f i n i t i o n  o r  

s imply  changing v a r i a b l e - l e v e l  g roup ings  such a s  d r i v e r  age  g roups ,  

t o  o b t a i n  more .un i fo rm d i s t r i b u t i o n  of  exposure  a c r o s s  t h e  26 

c l a s s e s ) .  Another  program may d e a l  wi th  exposure  d i s t r i b u t i o n  by 

day of week o r  q u a r t e r  of y e a r .  Also ,  some of t h e  s t a t e  sub- 

samples  w i l l  be l a r g e  enough t o  j u s t i f y  s e p a r a t e  a n a l y s i s  w i t h i n  

t h e m  i n  o r d e r  t o  compare exposure  among a  f e w  of t h e  l a r g e  s t a t e s .  

I f  an  a l t e r n a t i v e  s o u r c e  o f  exposure  d a t a  is o b t a i n e d  f o r  

checking of t h e  b a s i c  su rvey  r e s u l t s ,  a  s e p a r a t e  b u t  s i m i l a r  com- 

p u t e r  program w i l l  be p r e p a r e d  t o  o b t a i n  t h e  same t ype  of r e s u l t s  

a s  i n d i c a t e d  i n  Tab le  10 .  An a l t e r n a t i v e  s o u r c e  of  exposure  d a t a  

w i l l  p robab ly  no t  i n c l u d e  one-day t r i p  r e c o r d s ,  bu t  r a t h e r ,  g r o s s  

e s t i m a t e s  of mi leage  f o r  one q u a r t e r  o r  one y e a r .  I n  t h i s  c a s e ,  

i t  w i l l  no t  be p o s s i b l e  t o  o b t a i n  r e s u l t s  i n  a l l  of  t h e  26 c l a s s e s ,  

b u t  compar isons  can be made between t o t a l  m i l e a g e s  and between 

mi l eages  of s i n g l e - v a r i a b l e  c l a s s e s .  

TASKS 

The d a t a  a n a l y s i s  t a s k s  a r e  a s t r a i g h t f o r w a r d  sequence  of  

programming, computer r u n s ,  and i n t e r p r e t a t i o n .  The t a s k s  beg in  



TABLE 10 

REQUIRED OPERATIONS OF COMPUTER PROGRAM 

I. For 

1. 

11. For 

1. 

2. 

each of t h e  28 d a t a  groups (survey d a t e s ) :  

Compute sum of t o t a l  one-day mileages of a l l  d a t a  c a s e s  

(approximately 800) i n  t h e  d a t a  group. 

Compute sum of t r i p  mileages i n  each of t h e  26 c l a s s e s ,  

of a l l  d a t a  ,cases  i n  t h e  group. 

Compute mean one-day mileage per d r i v e r .  

Compute mean mileage per d r i v e r  i n  each of t h e  26 c l a s s e s .  

Mul t ip ly  each of t h e  mean mileages ( i n  i tems 3  and 4  

above) by e i t h e r  13 o r  14, depending on t h e  number 

of corresponding d a t e s  of each type of day-of-the-week 

i n  t h e  q u a r t e r .  These r e s u l t s  a r e :  

a .  mean mileage per d r i v e r  over t h e  13 or  14 days 

of a  s p e c i f i c  type  of day-of-the-week i n  a  given 

q,uar t e r  of t h e  year .  

b. mean mileage per d r i v e r  ( a s  i n  a .  above) i n  each 

of t h e  26 c l a s s e s ,  

Repeat 2 ,  4 and 5b. f o r  each l e v e l  of each of t h e  s i x  

independent v a r i a b l e s  s e p a r a t e l y  (age,  s e x ,  v e h i c l e  

type ,  model yea r ,  road type ,  day/night)  . 
t h e  e n t i r e  d a t a  sample? 

Add t h e  28 mean mileages of 5a. above t o  o b t a i n :  

Mean mileage per d r i v e r  f o r  t h e  whole year .  

Add t h e  28 mean mileages i n  each c l a s s  of 5b. above 

t o  o b t a i n :  Mean mileage per d r i v e r  f o r  t h e  whole 

year i n  each of t h e  26 c l a s s e s .  

Mul t ip ly  t h e  r e s u l t  of 1 above by t h e  number of l i c e n s e d  

d r i v e r s  i n  t h e  whole country t o  o b t a i n  t o t a l  annual mileage. 

Mult iply t h e  26 r e s u l t s  of 2 above by t h e  number of 

l i c e n s e d  d r i v e r s  i n  t h e  whole country t o  o b t a i n  t o t a l  

annual mileage i n  each of t h e  26 c l a s s e s .  

Repeat 2 and 4 f o r  each l e v e l  of each of t h e  s i x  

independent v a r i a b l e s .  

Determine percentages of t o t a l  mileage i n  each of t h e  

26 c l a s s e s ,  and i n  each of t h e  l e v e l s  of each of t h e  

s i x  independent var  i a b l e s  . 
56 



w i t h  t h e  a v a i l a b i l i t y  of an  e r ro r - checked  d a t a  f i l e  on magne t ic  

t a p e .  

P r e p a r e  computer program i n  accordance  w i t h  t h e  
r equ i r emen t s  o f  Tab le  1 0 .  

P r e p a r e  computer program f o r  a n a l y s i s  of a l t e r -  
n a t i v e  d a t a ,  a s  d e s c r i b e d  i n  t h e  s u b s e c t i o n  above,  
i f  r e q u i r e d .  

P r e p a r e  computer program f o r  r e - e v a l u a t i o n  of  d a t a  
c l a s s e s ,  i f  r e q u i r e d .  

P r e p a r e  computer program f o r  s p e c i a l  a n a l y s i s  of 
b a s i c  su rvey  d a t a ,  i . e .  by s t a t e s ,  by day-of-week, 
and/or  by q u a r t e r  i f  r e q u i r e d .  

T e s t  and check programs.  
Perform computer r u n s  f o r  b a s i c  su rvey  d a t a  60 

o b t a i n  mean and t o t a l  m i l e a g e s  r e q u i r e d ,  a s  i n  
Tab l e  1 0 .  

Perform computer r u n s ,  u s i n g  programs of  2 ,  3 ,  and 
4 above,  i f  r e q u i r e d .  

Compare r e s u l t s  of b a s i c  and a l t e r n a t i v e  d a t a  s o u r c e s ,  
i f  r e q u i r e d .  

I n t e r p r e t  r e s u l t s  of computer r u n s  and i d e n t i f y  h igh-  
exposure  and low-exposure c l a s s e s .  

T a b u l a t e  r e s u l t s  f o r  u se  i n  t h e  computa t ion  of a c c i -  
d e n t  k a t e s .  

SCHEDULING. RESOURCES. COSTS 

The s chedu l e  f o r  t h e  d a t a  a n a l y s i s  p l a n  is i n c l u d e d  i n  t h e  

s c h e d u l e  p r e s e n t e d  i n  Tab l e  5 of s e c t i o n  3 .  The b a s i c  d a t a  a n a l y s i s  

w i l l  be performed d u r i n g  t h e  three month p e r i o d  f o l l o w i n g  t h e  end 

o f  t h e  12-month d a t a  c o l l e c t i o n  p e r i o d  (January-March, months 1 9 ,  

20 and 2 1 ) .  P r e l i m i n a r y  programming and check-out  r u n s  may be 

done a t  t h e  end of each  q u a r t e r ,  u s i n g  p a r t i a l  d a t a  obdiained d u r i n g  

$he p r eced ing  d a t a - c o l l e c t i o n  q u a r t e r .  

The b a s i c  r e s o u r c e s  f o r  d a t a  a n a l y s i s  w i l l  be a  l a r g e  computer 

a v a i l a b l e  w i t h i n  t h e  o r g a n i z a t i o n  pe r fo rming  t h e  s u r v e y ,  and 

approx imate ly  10  man months of  programming and a n a l y s i s  e f f o r t .  

The d a t a - a n a l y s i s  c o s t s  a r e  i n c l u d e d  i n  t h e  t o t a l  program c o s t s ,  

a s  e s t i m a t e d  i n  Tab le  7 of  S e c t i o n  3 .  



SECTION 7 

CONCLUSIONS AND RECOMMENDATIONS 

The b a s i c  c o n c l u s i o n s  o f  t h i s  s t u d y  a r e  a s  f o l l o w s :  

1. A n a t i o n a l  e x p o s u r e  s u r v e y  c o n c e p t  b a s e d  o n  random sam- 

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

n a i r e s  w i t h  one-day t r i p  records--is a  p r a c t i c a b l e  b a s i s  f o r  t h e  

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

2 .  The f i r s t  y e a r  o f  i m p l e m e n t a t i o n  o f  a n  o f f i c i a l ,  n a t i o n a l  

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

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

y e a r s  when s a m p l e  s izes may b e  i n c r e a s e d .  

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

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

vey o r g a n i z a t i o n  which  d o e s  n o t  n e c e s s a r i l y  h a v e  e x p e r t i s e  i n  t h e  

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

4 .  A s a m p l i n g  p l a n  i n  which  2 8  d a t e s  a r e  selected randomly  

f o r  e s t i m a t i o n  o f  t r i p  m i l e a g e s  w i l l  p r o v i d e  a d e q u a t e  r e p r e s e n t a t i o n  

o f  e x p o s u r e  d i s t r i b u t i o n  t h r o u g h o u t  t h e  y e a r .  The 2 8  d a t e s  i n -  

c l u d e  o n e  o n  e a c h  o f  t h e  s e v e n  t y p e s  o f  day  o f  t h e  week i n  e a c h  

o f  t h e  f o u r  q u a r t e r s  o f  t h e  y e a r .  

5 .  Each t r i p  e s t i m a t e  i n  t h e  s u r v e y  s h o u l d  i n c l u d e  m i l e a g e  

t r a v e l l e d  a n d  d a t a  on  s i x  i n d e p e n d e n t  v a r i a b l e s :  d r i v e r  a g e  a n d  

sex, v e h i c l e  t y p e  a n d  model  y e a r ,  r o a d  t y p e  a n d  d a y / n i g h t .  T h i s  

p r o v i d e s  f o r  c l a s s i f i c a t i o n  on e a c h  t r i p  %n o n e  o f  2 6  classes 

d e f i n e d  by d r i v e r - v e h i c l e - r o a d - e n v i r o n m e n t  c o m b i n a t i o n s .  

6 .  A s a m p l e  s ize  g o a l  o f  2 8 , 0 0 0  d r i v e r s  is p r o p o s e d  f o r  t h e  

s u r v e y ,  d i s t r i b u t e d  among t h e  s t a t e s  i n  p r o p o r t i o n  t o  t h e i r  popu- 

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

7 .  A c u m u l a t i v e  r e s p o n s e  r a t e  o f  80% is a n t i c i p a t e d ,  b a s e d  

o n  a  35% r e s p o n s e  f rom i n i t i a l  m a i l i n g s ,  a n d  40% r e s p o n s e  f rom 

n o n - r e s p o n d e n t s  i n  e a c h  of two r e m i n d e r  m a i l i n g s .  

8 .  The 80% r e s p o n s e  s h o u l d  p r o d u c e  a b o u t  2 2 , 4 0 0  r e t u r n e d  

q u e s t  i o n n n i r e s ,  s u f f i c i e n t  t o  a c h i e v e  minimum s i g n i f i c a n t  d i f -  

f e r e n c e s  o f  30-40% b e t w e e n  mean e x p o s u r e  v a l u e s  i n  c l a s s e s .  



9 .  Procedures f o r  the  survey plan may be organized i n  seven 

c a t e g o r i e s :  l i a i s o n ,  sample and survey design,  schedul ing,  ques- 

t i o n n a i r e  development, data  management, data  c o l l e c t i o n ,  da ta  

reduct  ion.  

10. Documentation of procedure i n s t r u c t i o n s  f o r  the  performing 

survey organiza t ion  r e s u l t s  i n  about 100 s p e c i f i c  i n s t r u c t i o n s  

w i t h i n  the  seven ca tegor ies .  

11. A home interview survey of exposure, added t o  an e x i s t i n g  

na t iona l  survey, i s  the p re fe r red  a l t e r n a t i v e  method f o r  t h e  col -  

l e c t i o n  of da ta  t o  check the accuracy of t h e  primary survey. 

12. A da ta  a n a l y s i s  plan f o r  the  computation o$ requi red  

exposure s t a t i s t i c s  is a  s t r a igh t fo rward  process  of programming, 

computer runs and i n t e r p r e t a t i o n  of r e s u l t s .  

13.  The t o t a l  survey program would be 22 months i n  du ra t ion :  

s i x  months of p repara t ion ,  13 months of da ta  c o l l e c t i o n  and t h r e e  

f i n a l  months of a n a l y s i s  and repor t ing .  

14. Required resources  f o r  the  survey program include approx- 

imately 14 man months of p ro fess iona l  and c l e r i c a l  e f f o r t ,  o f f i c e  

f a c i l i t i e s  and m a t e r i a l s ,  and a  l a r g e  computer. 

15.  The cos t  of the survey program is  es t imated  a s  $253,000. 

16. I t  w i l l  be f e a s i b l e  t o  conduct a  f i e l d - t e s t  exposure 

survey, using t h e  der ived p lans  and procedures i n  the  calendar  

year 1972. 

17. Revisions i n  the  survey p lan  (due t o  increased sample 

s i z e s  i n  the  f u t u r e )  may be accomplished w i t h  n e g l i g i b l e  delay 

f o r  opera t iona l  use i n  annual surveys,  s t a r t i n g  i n  1973. 

18. Revisions i n  survey v a r i a b l e s  and dr iver-vehicle-road-  

environment c l a s s e s  w i l l  r equ i re  new ques t ionna i res  and computer 

programs, b u t  they should not delay continuing annual implementation. 

19. Resul t s  of implementing t h e  survey p lan  w i l l  provide 

needed exposure da ta  f o r  computation of acc ident  r a t e s ,  and hence 

f o r  eva lua t ion  of highway s a f e t y  countermeasures. 



Two b a s i c  recommendat ions  a r e :  

1. The e x p o s u r e  s u r v e y  p l a n  p r e s e n t e d  i n  t h i s  volume s h o u l d  

be  imp lemen ted  f o r  d a t a  c o l l e c t i o n  i n  1972 ,  b e g i n n i n g  w i t h  a  con- 

t r a c t  t o  a  s u r v e y  o r g a n i z a t i o n  i n  J u l y  1971 .  

2 .  C o n t i n u i n g ,  a n n u a l  e x p o s u r e  s u r v e y s ,  b a s e d  o n  t h e  p l a n  

of  t h i s  volume,  s h o u l d  be  c o n s i d e r e d  f o r  i m p l e m e n t a t i o n  b e g i n n i n g  

i n  1 9 7 3 .  






