
Report 03 169-IV 

ACQUISITION OF INFORMATION ON 
EXPOSURE AND ON NON-FATAL CRASHES 

Volume IV - Appendices 

Philip S. Carroll 
Robert E. Scott 
Thomas L. McDole 
William L. Carlson 

Highway Safety Research Institute 
The University o f  Michigan 
Ann Arbor, Michigan 481 04 

May 12,1971 

Final Report 

Prepared under contract FH-11-7293 for 

National Highway Traffic Safety Administration 
Department of Transportation 
Washington, D.C. 20591 





TECHNICAL REPORT STANDARD TITLE PAGE 

Form DOT F 1700.7 ce-6s) 

i 

A 

3. Recipient's Catalog No. 
i 

5. Roport Date 

May 1 2 ,  1971  
6. Performing Organization Cod* 

i8 .  Performing Orgonization Report No. 

10. Work Unit No. 

11. Contract 01 Grant NO. 

FH-11-7293 
13. Type of Report and Period Covered 

F i n a l  Repor t  
June ,  1969- 
March, 1971  

14. Sponsoring Agency Cod* 

FH-11 

1.. Report No. 

03169-IV 

2. Govemmont Accession No. 

4. 1 i t l e  and Subtitle 

A c q u i s i t i o n  of  In fo rma t ion  on Exposure 
and on Nan-Fatal Crashes  

Volume IV-Appendices 
7. Author(r1 

P.S.  C a r r o l l ,  T.L. McDole, W.L. C a r l s o n ,  
R . E .  S c o t t  

9. Performing Organization Nome and Addreas 

Highway S a f e t y  Research  I n s t i t u t e  
The U n i v e r s i t y  of Michigan 
Ann Arbor ,  Michigan 48104 

12. Sponsoring Agency Name and Addrrs* 
' 

N a t i o n a l  Highway T r a f f i c  S a f e t y  Admin. 
Washington, D . C .  20591 

15. Swpplementary Notes 

The o p i n i o n s ,  f i n d i n g s ,  and c o n c l u s i o n s  e x p r e s s e d  i n  t h i s  pub- 
l i c a t i o n  a r e  t h o s e  of  t h e  a u t h o r s  and n o t  n e c e s s a r i l y  t h o s e  of  
t h e  N a t i o n a l  Highway' T r a f f i c  S a f e t y  A d m i n i s t r a t i o n .  

16. Abstract 

T h i s  volume c o n t a i n s  append ices  r e l a t i n g  t o  main t ex t  s e c t i o n s  
of Volumes I ,  11, and 111. 

I 
17. Kqy Words 18. Dinhibution Stat-mt 

NTIS 
For  p u b l i c  d i s t r i b u t i o n  

19. Security Classif. (of this r.port) 

u n c l a s s i f i e d  

21. No. of Pages 

268 

20. Security Classif. (of this pegel . 

u n c l a s s i f i e d  

22. Price 



TABLE OF CONTENTS 

Appendix A 

Appendix B 

Appendix C 

Appendix D 

Appendix E 

Appendix F 

Appendix G 

Appendix H 

Appendix I 

Appendix J 

Appendix K 

Appendix L 

Appendix M 

Sta t emen t  of  Work 

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

D e t a i l s  of t h e  P i l o t  Survey 

Der ived  Survey  V a r i a b l e s  

A d d i t i o n a l  A I D  C h a r t s  of  C l a s s i f i c a t i o n  
A n a l y s i s  

S t a t i s t i c a l  S i g n i f i c a n c e  of  P i l o t  Survey  Data 

A n a l y s i s  of P r e c i s i o n  i n  P i l o t  Survey 
E s t i m a t e s  

Advantages and Di sadvan tages  of Survey 
A l t e r n a t i v e s  

Survey  Reminder L e t t e r s  

S t a t e  Codes and S u b j e c t  Number Ranges 

A l t e r n a t i v e  Data  A n a l y s i s  Model 

Abbrev ia t ed  I n j u r y  S c a l e  

C l a s s i f i c a t i o n  of I n j u r y  



APPENDIX A 

STATEMENT OF WORK 

The Contractor s h a l l  furn ish  a l l  necessary qua l i f i ed  personnel, 

f a c i l i t i e s ,  equipment and se rv ices ,  and i n  consul tat ion w i t h  the 

Government, perform a study e n t i t l e d  "Acquisition of Information 

on Exposure and on Non-Fatal Crashes," 

GUIDELINES 

1. The co l l ec t ion  of exposure data has been attempted a t  

various times in  the pas t ,  but the h i g h  cos t  involved has very 

much l imited both the scope and the duration of these e f f o r t s .  

I t  is therefore  expected t h a t  the contract  fo r  t h i s  study r e f l e c t  

knowledge of these past s tud ies  and inc l ina t ion  t o  learn  from them. 

2 .  One general aim i n  c o l l e c t i n g  information on exposure is 

t o  permit v a l i d  comparisons between the crash and injury experience 

of d i f f e ren t  c l a s ses  of d r ive r s  and vehic les .  These comparisons 

a re  frequent ly made by means of r a t e s  or r a t i o s  whose numerators 

a re  a  measure of crash r e s u l t s ,  e .g .  f a t a l i t i e s ,  and whose denom- 

ina tors  a r e  a  measure of exposure, e . g ,  vehicle-miles. The crash 

experience of many d i f f e r e n t  c l a s ses  of d r ive r s  and vehicles  is 

avai lab le  from current  data sources,  but the corresponding expo- 

sure measurements for  these classes  a r e  not ava i l ab le .  Hence, the 
work under Tasks 1 and 2 should ensure t h a t  the c l a s ses  f o r  which 

exposure data is col lec ted  and the  c l a s ses  for  which crash experi- 

ence is col lec ted  w i l l  correspond and permit appropriate  r a t e s  t o  

be ca lcu la ted ,  

3 ,  I t  is the Bureau's in tent ion  t o  begin acquis i t ion  of ba- 

s i c  exposure data a s  soon as  prac t icable ,  and t o  r e f i n e  the  col-  

l ec t ion  a s  indicated by t h i s  s tudy,  Hence, recommendations on 

co l l ec t ion  of vehicle-mileage data should be given high p r i o r i t y .  

4 .  There a r e  three  basic  questions which t h i s  study should 
answer, 



a .  What data  a r e  needed? 

b,  What is a  desired sample s i z e  considering cos t  

involved and value of informat ion derived? 

c ,  What is the  optimum data co l l ec t ion  procedure? 

The cont rac t  should dwell on these questions and provide work- 

ab le  answers. 

SPECIFIC TASKS 
. - .  . 

Phase I - E x ~ o s u r e  Information 

Task 1, Determine the pr inc ipa l  c l a s ses  of d r ive r s  and vehicles  

and environments fo r  which exposure measurements a r e  

needed, These shpuld s a t i s f y  the following c r i t e r i a :  

a ,  each c l a s s  is r e l a t i v e l y  homogeneous w i t h  respect  t o  

re levant  exposure f a c t o r s ;  

b. the d e f i n i t i o n  of the c l a s ses  can be used, i n  concept, 

f o r  sampling purposes ; 

c ,  the  measured exposures w i l l  be usefu l  for studying 

the impact of s a f e t y  countermeasures; tha t  is, t o  

the extent  poss ib le ,  exposure measurements should 

include s i t u a t i o n s  t o  which major s a f e t y  countermea- 

sures  apply.  

Task 2 .  Determine and analyze procedures for  exposure sample sur-  
veys t o  provide est imates  of vehicle-mileage for  meaning- 

f u l  c l a s s i f i c a t i o n s  of the following; 

a .  dr iver  c h a r a c t e r i s t i c s  . 
b. vehicle  type,  
c ,  highway systems, 

d ,  t r a f f i c  c h a r a c t e r i s t i c s .  

Early e f f o r t  should be d i rec ted  towards procedures for  
cu r ren t ly  used c l a s s i f i c a t i o n s ,  w i t h  subsequent e f f o r t  

d i rec ted  towards refinements a s  indicated by f indings 



under Task 1, above, Combinations of ca tegor ies  fo r  the  

purpose of designing sample survey methods t h a t  a r e  econ- 

omically f e a s i b l e  should take i n t o  considerat  ion the  c r  i- 

t e r i a  l i s t e d  under Task 1, 

Task 3 ,  Determine the  c o s t s  assoc ia ted  w i t h  the  surveys a s  a  func- 
t i o n  of accuracy and prec i s ion .  Recommend procedures 
t h a t  w i l l  bes t  f u l f i l l  Bureau requirements. 

Task 4 .  Recommend f i e l d  t e s t s  t o  evaluate  procedures developed 

i n  Tasks 2 and 3 and, t o  the  ex ten t  poss ib le ,  descr ibe  

i n  d e t a i l  the  f i e l d - t e s t i n g  procedures needed, t h e i r  

a v a i l a b i l i t y  and the  procedures t o  be followed. 

Task 5 .  Develop appropr ia te  i n d i r e c t  or  proxy measures fo r  those 
s i t u a t i o n s  where d i r e c t  determination or data  c o l l e c t i o n  

is not p rac t i cab le ,  or where s i g n i f i c a n t  advantages can 

be r e a l i z e d  by using ind i r ec t  methods of es t imat ion.  An- 

a lyze  thoroughly t he t h e o r e t i c a l  and p r a c t i c a l  implica- 

t i o n s  of each ind i r ec t  measure. T h i s  should include a  

discuss ion of r e l a t i v e  c o s t s  and kind and s i z e  of e r r o r s .  
Task 6. Make recommendat ions for  f u t u r e  exposure data  co l l ec - '  

t i o n  programs on the  bas i s  of need fo r  and e f f o r t  re -  
quired in  obta ining the  exposure informat ion,  

Phase I1 - Information on Non-Fatal Crashes 

Task 1. Analyze cur ren t  sources of c rash  and in jury  s t a t i s t i c s  

from the  s tandpoint  of t h e i r  r e l i a b i l i t y  and usefulness  
f o r  es t imat ing  t o t a l  numbers of crashes  by type and the  
r a t i o s  of the  numbers of i n j u r i e s  of spec i f i ed  sever-  

i t y  t o  a l l  c r a shes ,  Make q u a n t i t a t i v e  es t imates  of 
e f f e c t s  of major b iases  and sources of inaccuracy. 

Task 2 .  Determine and evaluate  methods fo r  e l imina t ion  of ef-  

f e c t s  of major b iases  and inaccuracies  i n  cur ren t  info- 
mation, T h i s  might be done e i t h e r  through s t a t i s t i c a l  



adjustments or through sampling or a combination there- 

o f ,  T h i s  should include, among other  th ings ,  a cor rec t -  

ion fo r  the  e f f e c t s  of p r i ce  i n f l a t i o n  upon reported 
numbers of property damage crashes,  Inves t iga te  the 

cos t  and prec is ion  of the promising methods, Make re- 

commendations for  procedures t o  be followed by the 
Bureau. 

Task 3 .  Determine the  f e a s i b i l i t y  of using hospi ta l  records for  

est imating number and s e v e r i t y  of ser ious  i n j u r i e s  . 
Phase I11 - Driving Exposure Survey 

Task 1, Prepare de ta i l ed  sampling plan and procedures fo r  a na- 

tionwide dr iv ing  exposure survey. Estimate c o s t ,  time 
and resources required.  

Task 2 .  Provide documentation so  the the  o r g a n i ~ a t i o n  which ac t -  

ua l ly  conducts the  survey w i l l  have a l l  the  ins t ruc t ions  

needed t o  perform the  job, 
Task 3 .  Determine means t o  check the  r e s u l t a n t  exposure e s t i -  

mates by a l t e r n a t i v e  co l l ec t ion  methods so  t h a t  a check 
can be made of the accuracy of the methods being used 
in  the exposure survey. Incorporate these i n  the  plan 

a f t e r  consul ta t  ion and approval by the National Highway 
Safety Bureau. 

Task 4 .  Prepare a de ta i l ed  plan for  ana lys is  of the data t o  be 

co l l ec ted .  T h i s  plan should specify the major ana lys is  
t o  be performed and est imate cos t  and resource require- 

ments. 



A P P E N D I X  B 

SURVEY Q U E S T I O N N A I R E S  



PRELIMINARY-SURVEY QUESTIONNAIRE 



Driving Exposure Research Pro jec t  

Highway Safe ty  Research I n s t i t u t e  

The Univers i ty  of Michigan 

CONFIDENTIAL INTERVIEW 

COLUMN 

1-5 - - - - -  Sequence 

6 

Study No. 

11 1 Card No. - 

13-14 What is your age a s  of your nea r e s t  b i r thday? - 
Code - - 

15 Sex l o M a l e  

2 ( ) Female 

RESIDENCE 

I s  your home a  s i n g l e  family dwell ing o r  a  mu l t i p l e  family dwelli$g? 

1 ( ) s i n g l e  family 

2 ( ) mul t i p l e  family 

Oo you l i v e  i n  your own house (apt.) o r  i n  your pa ren t s ' r e s idence ,  o r  
what? 

1 ( ) own house o r  apt .  

2  ( ) parents 'house o r  ap t .  

3 ( ) other  ( s p e c i f y )  

I s  your res idence  loca ted  i n  a r u r a l ,  suburban o r  urban a rea?  

1 ( ) r u r a l  (farm or country)  

2 ( ) Su urb  u b u ' l t - u $ . ~ r y a  out  i d e  c i t y  l i m i t s )  
urkan 91nLB8X c lPy  11 1 s - i n a l c a t e  populat ion:  

3 ( ) l e s s  than 2 ,500 

4 ( ) 2,500-5,000 

5 ( ) 5,000-10,000 

6 ( ) 10,000-25,000 

7 ( ) 25,000-50,000 

8 ( ) 50,000-100,000 

9 ( ) over 100,000 



C OLU MN 

19 

FAMILY 

What is your  m a r i t a l  s t a t u s ?  Are you: 

1 ( ) s i n g l e  

2 ( ) m a r r i e d  
3 ( ) s e p a r a t e d  o r  d i v o r c e d  

4 ( ) widowed 

Do you have one o r  more c h i l d r e n  l i v i n g  a t  home w i t h  you who is age  
18 o r  younger? 

1 ( y e s  

2 o n o  

EMPLOYMENT 

2 1  Did you work f o r  pay d u r i n g  t h e  p a s t  month? 

No Yes 

-JF 
I f  y e s ,  d i d  you work: 

1 ( ) p a r t - t i m e  ( l e s s  t h a t  3 0  h r s , /  wk.) 

2 ( ) f u l l - t i m e  (more t h a t  3 0  h r s . /  wk.) 

3 ( ) f u l l - t i m e  p l u s  a n o t h e r  j o b  

I f  no,  do  you c o n s i d e r  y o u r s e l f :  

4 ( ) r e t i r e d  

5 ( ) unemployed 

6 ( ) o t h e r  ( s p e c i f y )  

22-23 What is your  normal o c c u p a t i o n ?  

Code - - 
24 Do you d r i v e  a s  a r e g u l a r  p a r t  of  your  job?  Do n o t  i n c l u d e  d r i v i n g  

t o  and from work. 

1 ( > y e s  

2 o n o  

What is  your  p e r s o n a l  weekly o r  y e a r l y  income b e f o r e  t a x e s ?  

YEARLY WEEKLY 

1 ( ) under  $5 ,000  unde r  $100 

2 ( ) $5,000-$10,000 $100-$200 

3 ( ) $10,000-$15,000 $200-$300 

4 ( ) $15,000-$20,000 $3 00-$400 

5 ( ) o v e r  $20,000 o v e r  $400 

6 ( ) d o n ' t  know 

7 ( ) n o  income 
8 



COLUMN 

EDUCATION 

In school,  what is the  highest  grade you have completed'? ( c i r c l e  one) 

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2  1 2 3 4  Post  Grad,  
(co l lege  or 
t rade school)  

Have you graduated from High School? 

1 ( > yes 

2 O n o  

Have you graduated from col lege or from t rade  or business school? 

1 ( ) Junior co l lege ,  t rade  or business school. 

2  ( ) 4 y r s .  col lege 

110 you have an advanced degree (i . e .  M .  S .  , Ph. D. , e t c .  ) ?  

1 ( > yes 

2 0 n o  

Note: code answer below. 

I Education l e v e l  (Check one only based on previous four q u e s t i o n s . ) :  
I I I 
I I 1 ( ) attended grade K-5 

2 ( ) attended grade 6-8 

3 ( ) attended grade 9-12 

4 ( ) graduated from High School 

I I 5 ( ) attended junior col lege,  co l lege ,  t rade  or business school 

6 ( ) graduated from junior co l lege ,  t rade  or  business school 

I I 7 ( ) graduated from col lege (four  year degree) 

8 ( ) has advanced degree 

27 Have you completed a Driver Education Course? 

1 ( ) y e s  

2 O n o  

SEAT IIELT USAGE 

2 8  How of ten  do you use sea t  b e l t s  when d r iv ing?  

f r a c t i o n  of time 

1 ( ) always 1 . 0  

2 ( ) m o s t  of the time . 7 5  

3 ( ) about one-half of t h e  time4 

i ( ) occasionally 01- seldom i 
5 ( ) on t r i p s  ( h i g h w a y )  o n l y  

6 ( ) never 
9 

n 



- COLUMN 

VEHICLES AND D R I V I N G  

29  How many v e h i c l e s  do  you r e g u l a r l y  d r i v e ?  
Code - 

The n e x t  s e v e r a l  q u e s t i o n s  w i l l  d e a l  w i th  t h e  veh i c l eb l tha t  you have 
d r i v e n  most f r e q u e n t l y  d u r i n g  t h e  p a s t  s e v e n  d a y s .  

E s t i m a t e  t h e  p e r c e n t  of time you spen t  
d r i v i n g  v e h i c l e  1 and v e h i c l e  2  

V e h i c l e  t y p e :  I s  t h i s  v e h i c l e  a  
. . . . . . . . . . .  P a s s e n g e r  c a r :  

Smal l  t r u c k  (p i ck -up ,  van)  . , . . , 

Vehic l e  1 
most 

f r e q u e n t l y  

COLUMN 

30 

32  . . .  
. .  

Vehic l e  2  
nex t  most 

% - 

1 0  
. 2 ( )  

3 ( ) 
4 0  
5 ( ) 

. . 6 ( )  
7 ( ) 

1 0  
2  ( ) 
3 0  

. 4 ( )  
5  ( 

. . . I ( )  
2 ( ) 
3 ( ) 

- 4  ( )  
5 0  

6  ( 1 
7 ( 1 
8 ( ) 

9 0  
. 1 0  ( 1 
.11 ( ) 
.12 ( 1 

COLLMN 

3 1 

33 . . .  . . .  . . .  
. . . 4 (  . . .  . . .  

3 5  

. . .  . . .  

. . .  

. . .  . . .  

38-35 
. . .  
. . .  
. . .  . . .  
. . . 6  

. . . 8  

. . .  . .  . . 

Large  t r u c k  ( s t a k e  o r  f l a t b e d  o r  dump) 
. . . . . .  T r a c t o r  t r a i l e r  o r  semi .  

. . . . . . . . . . . . .  T a x i  o r  l i m o u s i n e .  
Pas senge r  bus .  . . . . . . . . . . .  
Othe r  : 

I f  e i t h e r  v e h i c l e  is a  p a s s e n g e r  c a r ,  
i n d i c a t e  whether  a  s t a n d a r d ,  
i n t e r m e d i a t e  o r  compact s ize.  

. . . . . . . . . . . . . .  S t a n d a r d  . . . . . . . . . . . . . . . .  I n t e r m e d i a t e  
Compact. . . . . . . . . . . . . . .  
Non-passenger.  . . . . . . . . . . .  
Don't  know . . . . . . . . . . . . . . . . .  

How would you d e s c r i b e  t h e  s t y l e  of t h i s  
v e h i c l e ?  I s  i t  a 

. . . . . . . . . . . . .  ( 4 - d o o r  
( 2-door .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  CAR( C o n v e r t i b l e  o r .  

. . . . . . . . . . . . . .  ( s p o r t s c a r  
( s t a t i o n  wagon . . . . . . . . .  
( Pick-up . . . . . . . . . . . . . . .  

S m a l l (  P a n e l  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  T r u c k (  S t e p  v a n ( d e 1 i v e r y ) .  

. . . . . . . . . . . . . . .  ( V a n . . .  
Large ( Semi. . . . . . . . . . . . . . .  
T r u c k (  Dump. . . . . . . . . . . .  

. . . . . . . . . . .  ( F l a t  bed? 

f r e q u e n t l y  

I - 

1 (  
2 (  
3 (  

5 (  
6 (  
7 ( 

1 (  
2 (  
3 (  
4 ( :  
5 ( .  

+ . . 2 ( ;  
3 ( ;  
4 ( >  
5 0  

0 
, . . 7 0  

( 1  

9 0  
. l o  ( >  
.11 ( 1  
, I 2  ( ) 

. . .  

. . .  

. 

3 4  

. . .  

. . .  

36-37 

. . .  

. .  



sea t  b e l t s ?  

I Vehicle 2 

Who is the manufacturer of the vehicle? 
(Ford, Chev, Plymouth, e t c . )  

What model vehicle is i t ?  
(Tempest, Charger, GTO, E lec t ra ,  e t c  

Year? 

Is  the vehicle equipped w i t h :  

power s t ee r ing?  

Y ee 
no 

Vc?hic le  

COLUMN 

40-41 

44-46 

50-51 

5 4 

1 

-- 

-- 
19 -- 

1 0  

2 ( 1 
3 0  

1 ( 1. 

2 ( 1 
3 0  

1 0  

2 ( ) 

3 0  

# 

- - 

3 0  

4 0  

6 0  

8 0  

0 0  

- c i  

- 
hp - 

- 

don ' t  know 

power brakes? 

Yes 
no 

56 

don ' t know 

Yes 
no 

58 

don ' t know 

Estimate the weight of the vehicle .  

How many cyl inders  i n  the engine? 

60-61 

64 

3 or l e s s  

4 

6 

8 or more 
I I don ' t  know 

I I 
Can you est imate the cubic inch displacement 

of the engine? 

Can you est imate the horsepower of the 
engine? 

66 

68 

11 



End of Card 1 

Who i s  the l ega l  owner of the vehicle? 
Ism............... 

Spouse . . . . . . . . . . . . . . 
Son or daughter . . . . . . . . . . 
P a r e n t . . . . . . . . . . . . . .  

Other ( spec i fy)  . 
Don't know . . . . . . . . . . . . 

Vehicle 

COLUMN 

70 

1 

1 0  

2 0  

3 0  

4 ( 

5 ( 1 
6 0  

Vehicle 2 

1 0  

2 0  

3 ' )  

4 0  

5 0  

COLUMN 

7 1 

73 
What par t  of the time a re  you the p r i n c i p a l  

1 0  

2 ( 1 
3 ( 1 
4 0  

5 0  

6 0  

1 0  

2 0  

3 0  

4 ( 1 
5 0  

operator of the vehicle? 

Always . . . . . . . . . . . . . . 
Most of the time . . . . . . . . . 
About 1 / 2 o f  the time. . . . . . . 
Occasionally . . . . . . . . . . . 
Almost never . . . . . . . . . . . 

What is your best estimate of the odometer 
m i  

72 

reading of your vehicle? m i .  



Begin  Card 2 

E s t i m a t e  t h e  number of  miles you have d r i v e n  e a c h  
v e h i c l e  d u r i n g  t h e  l a s t  - 7 d a y s .  

Are t h e s e  v e h i c l e s  u s e d  for  p e r s o n a l  o r  b u s i n e s s  
d r i v i n g  o r  bo th?  

Persona  1 

B u s i n e s s  

Both 

NOTE: Read e n t i r e  q u e s t i o n  b e f o r e  g e t t i n g  answers  

For your  d r i v i n g  d u r i n g  t h e  l a s t  7 d a y s ,  e s t i m a t e  
t h e  number of miles you have d r i v e n :  

a )  t o  and from work (commuting) 

b )  i n  and a round  town ( e x c l u d i n g  commuting) 

c )  t o t a l  v a c a t i o n  miles 

d )  on o t h e r  t r i p s  ( e x c l u d i n g  v a c a t i o n )  

e )  o t h e r  ( s p e c i f y )  

Veh ic l e  1 
d r i v e n  most 
f r e q u e n t l y  

COLUMN 

m i .  

NOTE: Read e n t i r e  q u e s t i o n  b e f o r e  g e t t i n g  answer s  

Veh ic l e  2 
d r i v e n  nex 
most f r e q .  

For your  d r i v i n g  time d u r i n g  t h e  l a s t  7 d a y s ,  e s t i m a t e  

COLUMN 

t h e  p e r c e n t  of t ime  s p e n t  o n :  

a )  C i t y  s t r e e t s  

b )  suburban  s t ree ts  & r o a d s  

c )  r u r a l  highways 

d )  r u r a l  r o a d s ,  e x c l .  highways 

e )  u r b a n  freeway i n s i d e  c i t y  l i m i t s  

f )  rural f reeway 
I 

m i .  

51-53 

57-59 

63-64 

67-69 

73-74 

77-78 

End of Card 2 



Begin Card 3 

COLUMN D R I V I N G  CONDITIONS 

For your d r i v i n g  d u r i n g  t h e  l a s t  7 days ,  e s t i m a t e  t h e  p e r c e n t  of 
t ime s p e n t  d r i v i n g :  

a )  d u r i n g  t h e  day & n i g h t  

--- day 

--- n i g h t  

100% 

b)  d u r i n g  f o g ,  r a i n ,  e t c .  

--- f o g  

- - -  r a i n  

--- wet pavement a f t e r  r a i n  

--- dry  pavement 

100% 

During t h e  p a s t  7 days e s t i m a t e  t h e  pe rcen tage  of time when d r i v i n g  
w i t h  no passengers  i n  t h e  c a r ,  one passenger ,  2 passengers ,  e t c .  

- - -  no passengers  

- - -  one passenger  

--- two passengers  

--- 3 o r  more passengers  

100% 

43 Do you u s u a l l y  d r i v e :  

1 ( ) 5-10 miles  pe r  hour below speed l i m i t  

2 ( ) below t h e  speed l i m i t ,  but no s lower  than  o t h e r  c a r s  
( w i t h  t r a f f i c  f low)  

3 ( ) about  a t  t h e  speed l i m i t  r e g a r d l e s s  of o t h e r  t r a f f i c  

4 ( ) above speed l i m i t  but no f a s t e r  than  o t h e r  c a r s  (wi th  
t r a f f i c  f low)  

5 ( ) above speed l i m i t  and f a s t e r  t h a n  o t h e r  cars? 

6 ( ) d o n ' t  know 



ACCIDENTS AND VIOLATIONS FOR THE PAST - 3 YEARS 

SINCE AUGUST, 1966: 



COLUMN 

Have you driven a f t e r  drinking during the past  12 months? 

1 ( > yes 

2 o n o  

44-45 

46-49 

50-51 

52 

53 -54 

55-56 

57 
4 

End of Interview 

I 

- - Total  Accidents 

- - - -  Tota l  do l l a r s  property damage t o  your property (vehic le)  

- - Total  number injured 

- Total  number k i l l e d  

- Total  v io la t ion  

- - Total  points  

- Total  number of v io la t ions  associated with Accidents 



PILOT-SURVEY QUESTIONNAIRE 



FORM A P P R O V E D  

Budgt l  Buraou No. 04 -570004 

HIGHWAY SAFETY RESEARCH INSTITUTE 
lnst~tute of Science and Technology 

Huron Parkway and Baxter Road 
Ann Arbor, M ~ c h ~ g a n  48105 

THE UNIVERSITY OF MICHIGAN 

Winte r ,  1970 

" A c q u i s i t i o n  of  I n f o r m a t i o n  on D r i v i n g  Exposure" 

C o n f i d e n t i a l  I n t e r v i e w  

The Highway S a f e t y  Research  I n s t i t u t e  of  t h e  U n i v e r s i t y  o f  
Michigan is conduc t ing  a n  18 s t a t e  s u r v e y  on t h e  " A c q u i s i t i o n  of  
I n f o r m a t i o n  on D r i v e r  E x p o s ~ r e . ~ ~  T h i s  p r o j e c t  is sponso red  by 
t h e  N a t i o n a l  Highway S a f e t y  Bureau and  t h e  Department of Trans-  
p o r t a t i o n .  We hope t o  g a t h e r  i n f o r m a t i o n  abou t  d r i v e r s ,  t h e i r  
v e h i c l e s ,  and t h e  number of miles t h e y  d r i v e  s o  we may more 
a c c u r a t e l y  de t e rmine  t h e  d r i v i n g  p a t t e r n s  of a l l  d r i v e r s  i n  t h e  
U n i t e d  S t a t e s .  

By u s i n g  s c i e n t i f i c  sampl ing  t e c h n i q u e s ,  you and a  number 
of  you r  f e l l o w  d r i v e r s  i n  t h i s  a r e a  have been s e l e c t e d  t o  p a r t i -  
c i p a t e  i n  t h i s  s u r v e y .  The i n f o r m a t i o n  you may s u p p l y  t o  u s  
d u r i n g  t h e  i n t e r v i e w  w i l l  be  h e l d  i n  t h e  s t r i c t e s t  c o n f i d e n c e  and 
w i l l  a t  no time be s e e n  by anyone excep t  t h e  r e s e a r c h  s t a f f  working 
on t h i s  p r o j e c t .  Also ,  any i n f o r m a t i o n  you s u p p l y  t o  u s  w i l l  i n  
no way a f f e c t  t h e  s t a t u s  of  your  d r i v e r ' s  l i c e n s e  o r  be s e e n  by 
any of t h e  l i c e n s i n g  p e r s o n n e l .  

Would you t a k e  10  o r  s o  minu te s  of your  t ime  t o  answer some 
q u e s t i o n s  about  y o u r s e l f  and your  d r i v i n g ?  

I f  person  s a y s  y e s ,  c o n t i n u e .  

I f  person  s a y s  no ,  t e r m i n a t e  i n t e r v i e w .  Thank them fo r  
t h e i r  t i m e .  



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

I t  would be h e l p f u l  i f  you would answer a l l  ques t ions .  I f  
t h e r e  a r e  any ques t ions  which you would r a t h e r  not answer, f e e l  
f r e e  t o  do s o .  P a r t i c i p a t i o n  i s  voluntary ,  of course.  

Again, a l l  answers a r e  t r e a t e d  w i t h  s t r i c t  confidence and 
no ind iv idua l  information is re leased ,  only s t a t i s t i c a l  averages 
f o r  groups. 

If you have ques t ions  or  concerns about t h i s ,  p lease  f e e l  
f r e e  t o  contact  us .  

Have you operated a  motor veh ic le  on t he  s t r e e t s  o r  highways 
during t h e  pas t  12 months? 

I f  y e s ,  c o n t i n u e  

I f  no,  t e r m i n a t e  t h e  i n t e r v i e w ,  thank  t h e  person  f o r  t h e i r  
t i m e .  

I n t e r v i e w e r  No te :  Not n e c e s s a r y  t o  read  t h e s e  names. 

P h i l i p  C a r r o l l  Thomas L. McDole 
Pro jec t  Di rec tor  Survey Di rec tor  

The Highway Safety  Research I n s t i t u t e  
The Univers i ty  of Michigan 
Ann Arbor, Michigan 48105 
Phone : (3 13) 764-0248 



Exposure Study 
Conf iden t i a l  In terview 

Study Number 0 1 7 0 - - - -  
Loca t ion  - - - - - -  
Sequence Number - - - - -  
Card No. 1 - 

co1-C04 
C05 blank 
C06-Cll 
C12 blank 
C13 -C17 
C18 blank 
C19 
C20 blank 

Residence Locat ion  

1. What county do you l i v e  i n ?  
name 

2 .  What is the  name of t he  c i t y ,  town, v i l l a g e  o r  township where 
you l i v e ?  w r i t e  name, t h e n !  check  p o p .  

a )  Ci ty  
name 

b) Incorpora ted  town 
name . . .  c )  Incorpora ted  v i l l a g e  c5,OOO-25,000 . (  )3  . .  name 1 -r(25,000-50,000. 01 , (  ) 4  

,50;000-100,000 . . ( ) 5  
~ 1 0 0 , 0 0 0 - 5 0 0 , 0 0 0 ,  , . ( )6 . . . .  over 500,000 ( )7 . . .  ' d o n ' t k n o w .  . (  ) 8  a 

3 .  Would you po in t  out  t h e  approximate l o c a t i o n  of your 
res idence  on t h i s  map. C2 2 

Distance code (Value 1-71 . . . .  - 

d )  Unincorporated v i l l a g e  

. . . . . .  Location not on map . (  17 . . . . . . .  Can1 t f i n d  l o c a t i o n  ( ) 0 

. . .  
wame ~ f u r a l .  

e )  Township 

( 10 

r u r a l .  . . . . . .  . (  10 
Kame 



Education 

4 .  What i s  t h e  h ighes t  educa t i ona l  l e v e l  you have completed? 
Less than 7 grades  . . . . . . . . . . . . .  
Completed 7 ,  8 ,  o r  9 g r ades .  . . . . . . . .  . . . . . . . . .  Completed 10 o r  11 grades .  
High School g radua t ion  o r  equ iva l en t  . . . .  
Completed Business  o r  Trade schoo l  . . . . .  
P a r t i a l  Col lege  t r a i n i n g  (completed 1, 2 ,  

o r 3  y e a r s ) .  . . . . . . . . . . . . .  
Four year  co l l ege  degree . . . . . . . . . .  
Advanced d e g r e e ( s )  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Don't know 

Occupation 

5 .  Are you employed e i t h e r  f u l l  t ime o r  pa r t - t ime  a t  t h e  
p r e sen t ?  C24 . . . . . . . . . . . . . . . . .  Yes - s e e  i t e m  6 ( )1 . . . . . . . . . . . . . . . . . .  NO - s e e  i tem 7 ( )2  

I f  YES. What is your p r e sen t  occupat ion.  In  o t h e r  -' 
words, what k ind of work do you do? G i v e  s p e c i f i c  job t i t l e ,  
DESCRIBE 

cotztinue t o  i t e m  8 ,page  5 

I f  NO: Are you: - C2 5 
a )  A s tuden t ?  occupat ion planned a f t e r  

g radua t ion  . . . . .  ( 12 
b )  A Housewife? What is  your husband 's  

occupation? . . . . .  ( 13 
c )  Re t i red?  What was your most r e cen t  

occupat ion?  . . . .  ( 14 
d )  Temporarily Unemployed? What was ydur  

most r e cen t  occupation? . .  ( 15 
e )  O r  what? (Spec i fy )  . . . . .  '( )6 

. . . . . . . . . . . . . . . . .  Don't know ( ) 8  

Occupation code C2 6 
- 

do n o t .  code 



Income 

8 .  What is your t o t a l  family  income ( y o u r s  p l u s  t h a t  of your 
spouse ,  i f  mar r i ed)  be fore  t axe s?  

Weekly Yearly C27 
none. . . . . . . none, . . . . . . . I ) 0  
Under $100. . . . Under$5 ,000 ,  . , . ( j l  
$100-$200 . . . , $5,000-$10,000. , . ( ) 2  
$200-$300 , . . . $10,000-$15,000 , , ( )3  
$300-$400 , . . . $15,000-$20,000 , , ( )4  
over $400 , , , , o v e r $ 2 0 , 0 0 0 ,  . . , 0 5  

don ' t  know, , , , , ( )6 

Driving Dis tances  

9.  The next few q u e s t i o n s  w i l l  d e a l  wi th  t h e  d r i v i n g  you have 
done dur ing  t he  p a s t  7 dsys .  By d r i v i n g ,  we mean t h e  times 
t h a t  you were t h e  ope ra to r  of t he  motor v e h i c l e .  Do not 
i nc lude  t imes  when you were j u s t  a  passenger .  By p a s t  7 days,  
we mean t h e  7  f u l l  ca lendar  days j u s t  passed (ending l a s t  
midnight)  i nc lud ing  t h e  weekend and any ho l i days ,  

10, E a r l i e r  you i n d i c a t e d  t h a t  you were s e e  below . 
y )  employed. . go t o  i t e m  21, page 6 
a )  a  s t uden t  . . go t o  i t e m  19,  page 7 
b)  a  housewife . . . . g o  t o  i t e m  2 5 ,  page 8 

c , d , e )  r e t i r e d ,  unemployed, 
o r  o t h e r .  . go t o  i t e m  2 5 ,  page 8 



y )  Employed: 

11. Do you sometimes d r i v e  t o  and from work? C2 8 
NO - s k i p  t o  i t e m  14 . . . . . . I . . . . . .  ( )2 
Yes- . . . . . . . . . . . . . . . .  . (  ) 1  

I f  y e s :  What do you e s t i m a t e  a s  t h e  number of C29-C3 1 
d r i v i n g  MILES from your home t o  work and oack . . . . . . . . . . . . . . . .  a g a i n ?  ( round t r i p )  ---  m i  

d o n ' t  know . . . . . . . . . . . . . . .  ( 1800 
AND 

I n  t h e  l a s t  7 c a l e n d a r  days ,  how many TIMES d i d  C32-C33 
you make t h i s  round t r i p  t o  work? . . , . . , . . - -  

d o n ' t  know. . .  ( )80  

14. Do you DRIVE REGULARLY a s  a  p a r t  of your j ob ,  t h a t  is C3 4 
d u r i n g  working hour s?  . . . . . . . . . . . . . .  No - s k i p  t o  i t e m  1 6  . (  )2 

Yes. . . . . . . . . . . . . . . . . . . . . . . .  ( )1 

15. 
+ 
I f  y e s :  What do you e s t i m a t e  a s  t h e  number of C3'5 -C3 8  
MILES you have d r i v e n  on t h e  j o b  ( n o t  back and 
f o r t h  t o  work) i n  t h e  l a s t  7  c a l e n d a r  days?.  . . .  m l ---- 

d o n ' t  know . , . (  )8000 

16 .  Excluding t h e  t r i p s  you made t o  and from work, how many C39-C41 
o t h e r  TRIPS of a l l  k i n d s  ( shopping ,  v i s i t i n g  f r i e n d s ,  
v a c a t i o n ,  e t c . , )  d i d  you make a s  a  d r i v e r  d u r i n g  t h e  p a s t  
7  d a y s ? .  . . . . . . . . . . . . . . . . . . . . . . . . .  - - - 

d o n ' t  know . , ( )800 

17 .  Again e x c l u d i n g  t h e  m i l e s  you drove  t o  and from work, about  
how many o t h e r  MILES d i d  you d r i v e  f o r  shopping ,  
v i s i t i n g  f r i e n d s ,  c h a u f f e r i n g  o t h e r s ,  e t c . ,  i n  your l o c a l  C42-C45 
a r e a  i n  t he  p a s t  7  days .  Your l o c a l  a r e a  would be d i s t a n c e s  
of  less t h a n  50 m i l e s  one way from your  home. . . . . . . . .  ---- m i  

d o n ' t  know . . , (  )8000 

18.  S t i l l  e x c l u d i n g  t h e  miles you drove  t o  and from work, about  C46-C49 
how many MILES d i d  you d r i v e  on longe r  t r i p s  ( v a c a t i o n s ,  . . .  e t c . )  o u t s i d e  your l o c a l  a r e a  d u r i n g  t h e  l a s t  7 days?.  m i  ---- 

. .  d o n ' t  know. ( )8000 

s k i p  t o  i t e m  2 8 ,  y c g e  9 
23 



b) Studen t :  

19. Do you sometimes d r i v e  t o  and from school? C50 
N O -  s k $ p t o i t e m 2 2  . . . . . . . . . . .  . ( ) 2  
Y e s . .  . . .  . . . . . . . ( )  1 

I 
I f  e.: % a t  do you a s t ima t e  a s  t h e  number C51-C53 

r i v i n g  MILES from home t o  school  and + . . . . . . . . . . .  back aga in  (round t r i p ) ?  --- m i .  
don ' t  know . . . . .  ( )BOO 

AND 

In  t he  l a s t  7 ca lendar  days,  how many TIMES C54-C55 
d i d  you make t h i s  round t r i p  t o  school? . . .  - - 

don ' t  know. . . . . .  ( 180 

22. Excluding t h e  t r i p s  you made t o  and from schoo l ,  how many C56-C5B 
o t h e r  TRIPS of a l l  k inds  (shopping, v i s i t i n g  f r i e n d s ,  vac- 
a c t i o n ,  e t c . )  d i d  you make a s  a  d r i v e r  dur ing t h e  pas t  7 . . . . . . . . . . . . . . . . . . . . . . . . . . .  days? --- 

don ' t  know. . . . .  ( )BOO 

23, Again, excluding t h e  mi les  you drove t o  and from school ,  C59-C62 
about how many o the r  MILES did  you d r i v e ,  a s  f o r  shopping, 
v i s i t i n g  f r i e n d s ,  chauf fe r ing  o t h e r s ,  e t c .  i n  your l o c a l  
a r e a  i n  t h e  p a s t  7 days.  Your l o c a l  a r ea  would be d i s t a n c e s  

m i  . . . . . . .  o f l e s s  than 50 miles one way from your home?. 
. . . . .  don ' t  know. ( 18000 

24. S t i l l  excluding t h e  mi les  you drove t o  and from schoo l ,  C63 4 6 6  
about how many MILES d i d  you d r i ve  on longer  t r i p s  (vac- 
a t i o n ,  e t c . )  ou t s i de  your l o c a l  a r ea  during the  l a s t  7 
d a y s ? . . . . . . .  . . . . . . . . . . . . . . . . . . . .  m i  - - -- 

don ' t  know. . , , , . (  )a000 

Skip t o  i t e m  2 8 ,  page  3 24 



c ,  d ,  e ,  Housewife, Re t i r ed ,  Unemployed, Other :  

25 .  How many TRIPS of a l l  k inds  (shopping,  v i s i t i n g  f r i e n d s ,  C67 -C6 9 
vaca t ion ,  e t c . )  d i d  you make a s  a  d r i v e r  dur ing t h e  p a s t  . . . . . . . . . . . . . . . . . . . . . . . . . .  7 d a y s ?  --- 

. . . .  don ' t  know. ( )800 

26. About how many MILES d i d  you d r i v e  f o r  shopping, v i s i t -  C70-C73 
ing  f r i e n d s ,  chauf fe r ing  o t h e r s ,  e t c .  i n  your l o c a l  a r e a  i n  
t h e  p a s t  7  days. Your l o c a l  a r e a  would be d i s t a n c e s  of 
less than 50 miles one way from your home. . . . . . . . . .  ---- m i  

. . . .  don ' t  know. . (  )BOO0 

27. b o u t  how manv MILES d id  you d r i v e  on longer  t r i p s ,  vaca- C74-C77 
t i o n s ,  e t c . )  ou t s i de  your l o c a l  a r e a  dur ing t h e  p a s t  7  
d a y s ? . .  . . . . . . . . . . . . . . . . . . . . . . . . .  m i  

--c- 

don ' t  know. . . . .  ( )8000 

end of 
Card 1 



Card 2 C19 
C20 blank 

28. What would you e s t i m a t e  a s  t h e  t o t a l  number of miles you C21-C25 
have ope ra t ed  a  motor veh i c l e  dur ing  the  p a s t  7 days? . . m i  

-----L 

. . . .  don ' t  know . (  )83000 

29. h r i n g  t h e  l a s t  7 days,  d i d  you d r i v e  more than ,  l e s s  t han ,  
o r  about  t h e  same number of mi les  a s  a  t y p i c a l  week dur ing  
t h e  p a s t  month? . . . . . . . . ~ ~ . . . ~ ~ . . . . . .  .C26 

More than.  . . .  . (  ) l  
Less than.  . . . .  ( )2  
About t h e  same . . ( )3  
don ' t  know . . .  . (  )8 

30. As a d r i ve r ,  what do you e s t i m a t e  a s  your t o t a l  d r i v i n g  C27 -C3 1 . . . . . . . . . . . . . . .  mileage f o r  t h e  p a s t  MONTH?. - - - - -  m i  

don ' t  know. . ( )8000~ 



31. How many d i f f e r e n t  v e h i c l e s  have you d r i v e n  i n  t h e  l a s t  - 
month which were owned e i t h e r  by y o u r s e l f ,  a  p a r e n t ,  C32-C34 
f r i e n d  o r  your employer? . . . . . . . . . . . . . . . .  - - - 

d o n ' t  know . ( )800 

3 2 .  Driven  on1 one v e h i c l e  READ 
The f o  t" l o W n g  q u e s t i o n s  a r e  about  t h e  v e h i c l e  
you now d r i v e .  ( c o n t i n u e  t o  item 3 3 )  

Driven  two o r  more v e h i c l e s  READ 
The following q u e s t i o n s  a r e  about  t h e  v e h i c l e  you 
have d r i v e n  t h e  h i g h e s t  number of  m i l e s  d u r i n g  t h e  
p a s t  7 days .  ( c o n t i n u e  t o  nex t  i t e m )  

Vehic le  
(35-C36 

3 3 .  What is t h e  model y e a r  of  t h e  v e h i c l e ?  . . , , . , , . , , 19 - - 
d o n ' t  know . . .  . (  )80 

3 4 .  What t y p e  of v e h i c l e  is i t? Is i t  a :  C37 
Passenger  c a r .  . . . . . . . .  . (  11 
Smal l  Truck (on ly  2  a x l e s ,  less t h a n  1 8 , 0 0 0  . . . . . . .  # g r o s s  v e h i c l e  weight)  ( )2  
Large Truck (2 o r  more a x l e s ,  g r e a t e r  t h a n  . . . .  18,000# g r o s s  v e h i c l e  wd igh t )  ( 13 . . .  T r u c k - T r a i l e r  o r  Combination v e h i c l e .  ( )4  
T a x i  o r  Limousine . , , . , , , . . . , ( 15 
Bus , ( 16 . . . . . . . . . . . . . .  
Other  ispebiiy j . . . .  0 7  
Don ' t  know, , , , . . , , . . . . . . . . .  ( ) 8  

If t h e  v e h i c l e  i s  n o t  a  passenger  c a r ,  s k i p  t o  i t e m  4 0 ,  page 1 2  

I f  t h e  v e h i c l e  i s  a  passenger  c a r ,  answer t h e  n e x t  group of 
q u e s t i o n s :  Beg in  w i t h  q u e s t i o n  3 5  - n e x t  page. 
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Passenger  Car C h a r a c t e r i s t i c s  

35 .  What make is  i t ?  
w r i t e  r e s p o n s e  he re ,  t h e n  chcck below C38-C39 

Ford. . ( )01  P o n t i a c  . . . . . . .  ( )09 
Mercury . .  ( 102 Buick . . . . . . . . .  ( )10  
L inco ln  . . .  . (  )03 Oldsmobile.  . . .  . (  111 
Plymouth. . . .  ( )04 C a d i l l a c .  . . . . . . . . . . .  ( )12 
Dodge . . .  . (  )05 American Motors . . .  . (  ) I 3  
Chrys l e r .  . ( )06 Volkswagen. . . . .  ( )14 
Imper i a l .  . . .  ( )07 Other  c a r  ( s p e c i f y )  a ( 115 
Chevsole t  . . (  )O8 Don't  know. . . . . . .  . (  )80  

36.  What s i z e  c a r  is i t ?  C4 0  

F ' u l l s i z e . .  . . . . . . . . . . . . . . . . . .  . ( ) I  
I n t e r m e d i a t e .  . . . . . . . . . . . . . . . . . . .  . (  )2  
Compact . . . . . . . . . . . . . . . . . . . . . . .  ( )3  . . . . . . . . . . . . . . . . . . . . . . .  S p o r t s .  ( )4  
Other  ( s p e c i f y )  . . . . . . .  ( ) 5  
Don ' tknow.  . . . . . . . . . . . . . . . . . . .  . ( ) 8  

37. How many c y l i n d e r s  a r e  t h e r e  i n  t h e  engine?  
range  1-16 C4 1 

I n t e r v i e w e r  code r e s p o n s e  Per son  a p p a r e n t l y  knows. , . . ! ) 1  . . . . .  h e r e  based on above answer .  G e r s o n  d o e s n ' t  know. ( ) 2  

38. What is  t h e  d i sp lacement  of t h e  engine?  

Choose one Cubic Inches  (Range 125-500) 
Cubic  Cen t ime te r s  (Itange 50-4560) 

- 
)For;:!; Cars 

r e s p o n s e  L i t e r s  (Range .5-7.3) C42 

I n t e r v i e w e r  code r e sponse  he re  erson * * ( 
based on above answer .  g e r s o n  d o e s n ' t  know. , , . , . ( )2  

39 .  What is t h e  horsepower r a t i n g  of  t h e  eng ine?  C43 
r ange  25-450 

. . .  I n t e r v i e w e r  code r e sponse  h e r e  e r s o n  a p p a r e n t l y  knows. ( ) 1  
based on above answer .  d o e s n ' t  know. . . . . .  ( )2 



Vehicle Use 

40. Do you u s u a l l y  d r i v e  t h i s  veh i c l e  e x c l u s i v e l y  f o r  per-  
s o n a l  u s e ,  f o r  bus iness  purposes (on t h e  j o b ) , o r  f o r  
both purposes? C44 

Persona l  Use on ly .  , . . . . . . . . .  ( 11 
B u s i n e s s u s e  on ly .  . . . . . . . . . .  ( 12 
Both Persona l  and Business u s e . .  , . . ( )3 
Don't know. . . . . . . . . . . . .  ( )8 

Roads and ~Veather 

41. During t h e  p a s t  7 days ,  your d r i v i n g  i n  t h i s  veh i c l e  may 
have been done under a  v a r i e t y  of cond i t i ons  such a s  
r a i n ,  snow o r  da rkness ,  e t c .  

42. Approximately what percentage  of your d r i v i n g  was done 
dur ing  t h e  d a y l i g h t  hours and what percentage  dur ing  
t h e  n igh t t ime- tha t  is a f t e r  dark?  The percen tages  
should  t o t a l  100%. C45-C47 

% . . . . . . . . . . . . . . .  a )  Day. - - -  
. . . . . . . .  don ' t  know. ( 1800 

C48-C50 
% . . . . . . . . . . . . . .  b)  Night .  - - -  

don ' t  know. . . . . . . . .  ( 1800 

r 

43,  Approximately what percentage  of your d r i v i n g  was done 
on c l e a r ,  dry roads ,  o r  on wet o r  snowy, o r  i c y  roads?  
The two percen tages  should  t o t a l  100%. C51-C53 

a )  C l e a r ,  d r y r o a d s .  . . . . . . . . .  % - - -  
don ' t  know . . . . . . . . .  ( )800 

b )  Wet, and/or snowy, and/or i c y  roads  % - - - 
d o n ' t  know . . . . . . . .  . (  1800 
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44. During t he  p a s t  7  days, your d r i v i n g  i n  t h i s  v e h i c l e  
may have been done on va r i ous  t ypes  of roads  such a s :  

a )  Local S t r e e t s  & R o a d s  - normal s t r e e t s  & roads  
through bus iness  and 
r e s i d e n t i a l  a r e a s  i n s i d e  
c i t y  and v i l l a g e  l i m i t s  
o r  i n  b u i l t  up a r e a s .  

b )  Urban Freeways & t o l l  roads  - Limited acce s s  
d iv ided  highways through 
c i t i e s  o r  b u i l t  up a r e a s .  

c )  Rural  Freeways & t o l l  roads - l i m i t e d  acce s s  
d iv ided  highways through 
r u r a l  a r ea s -gene ra l l y  
connect ing va r i ous  towns 
and c i t i e s .  

d)  Other ~ u r a l  Roads & Highways - not l i m i t e d  acce s s  
roads ,  but s t a t e  highways, 
county roads ,  r u r a l  roads ,  
e t c .  

Approximately what percentage  of your d r i v i n g  was done on 
each of t h e s e  t ypes  of roads? The percen tages  should  t o t a l  
loo%, C57-C59 

. . . . .  a )  Local s t r e e t s .  % --- 
d o n ' t  know, , , . . , (  )800 

C60-C62 . . . . .  b) Urban freeways % --- 
d o n ' t  know. , , , , . (  )800 

C63-C65 
. . . . .  c )  Rural  freeways --- % 

d o n ' t  know. . . . .  . (  1800 

C66-C68 . . . . . .  d )  Rural  roads .  % --- 
don ' t  know. . . . .  . (  )800 r 



Accidents  and Viola t  i ons  

45. The l a s t  few q u e s t i o n s  w i l l  d e a l  wi th  a c c i d e n t s  and v i o l a t i o n s  
you might have had dur ing  t h e  p a s t  12 months whi le  you were 
d r i v i n g .  By acc iden t  we mean any i n c i d e n t  invo lv ing  a  motor 
veh i c l e  where t h e r e  was some proper ty  damage o r  pe r sona l  i n j u r y  
(minor o r  m a j o r )  r e g a r d l e s s  of which d r i v e r  was a t  f a u l t .  Your 
answers w i l l  be he ld  i n  s t r i c t  confidence-  of course .  

46. During t he  time pe r i od  from A p r i l  , 1969 u n t i l  now (approx.  
12 months) were you involved i n  any a c c i d e n t s  while  d r i v i n g ?  C69 

NO - s k i p  t o  i t e m  4 9 .  . . . . . . . . . . .  . (  )2 
Yes . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 1 1  

how many?. . . . . . . . . . . . . . . . . . . .  -- 
. . . . . .  don ' t  know. ( )80 

48. One of t h e  o b j e c t i v e s  of our s tudy  is t o  determine approx- 
imate ly  how many a c c i d e n t s  occur and a l s o  t he  number of 
a c c i d e n t s  where no record  is made, i . e .  unrepor ted  a c c i -  
den t s .  

For each acc iden t  you were involved i n ,  we would l i k e  t o  know 
t h e  month and year  of occurrence .  I f  you have been involved i n  
more than  t h r e e  a c c i d e n t s  s i n c e  A p r i l  , 1969, l is t  only  t h e  
t h r e e  most s eve re .  Also, p l ea se  i n d i c a t e  t o  t h e  b e s t  of your 
knowledge, whether o r  not a  w r i t t e n  r e p o r t  was made, i . e .  p o l i c e  
wrote down in format ion  f o r  each of t h e s e  a c c i d e n t s .  

Accident A 

Accident B 

Accident C 

Month Year Wr i t t en  Repor t :  i . e .  
p o l i c e  wrote down i n f o r -  
mation about a cc iden t  C7 2  . . . . . . . . . . .  1 9 6 9 ( ~ i r c l e  Yes. ( 11 

1970 one) NO . . . . . . . . . .  ( 12 
Don't k n o w .  . . .  ( ) 8  

C73 . . . . . . . . .  1969 ( 3 i r c l e  Yes. ( 1 1  . . . . . . . . .  1970 one) N O .  ( )2 
D o n ' t k n o w .  . . . . .  0 8  

C7 4 . . . . . . . . .  1969 ( C i r c l e  Yes ( ) l  
1970 one)  NO..........()^ . . . . .  D o n ' t k n o w .  ( ) 8  



49. During t h e  12 month p e r i o d ,  d i d  you r e c e i v e  any t i c k e t s  
f o r  moving t r a f f i c  v i o l a t i o n s  r e g a r d l e s s  of whether they  
were p a i d  o r  not (d i smissed)?  C7 5  

NO: s k i p  t o  itern 53 . . . . . . . . . . . . .  ( 12 
Yes ........................ 

don ' t  know. . . . .  ( 18 

C76-C77 

I f  y e s ,  how many? . . . . . . . . . . . . . .  - - 
d o n ' t  know. . . .  ( 1 8 0  

51. Of these t i c k e t s ,  were any r e c e i v e d  i n  connect ion  wi th  an 
a c c i d e n t ?  C7 8  

. . . . . . . . . . . . .  N o - s k i p  t o  i tem 53 ( 12 
Y e s .  . . . .  . . . . . . .  ( )1 

1 d o n ' t k n o w .  , , . . ( ) 8  

C79-C80 . . . . . . . . . . . . . .  how many? - - 
d o n ' t  know. . . . .  ( )80 

end of 
Card 2  

53. During t h e  t h r e e  yea r  t ime p e r i o d  from A p r i l ,  1967 until 
novr, how many a c c i d e n t s  have you been involved i n  whi le  . . . . . . . . . . . . . . . . . . . .  d r i v i n g  a  v e h i c l e ?  - - 

d o n ' t  know ( > €40 

E N D  OF INTERVIEW.  

54. Thank you f o r  your p a r t i c i p a t i o n .  Your coopera t ion  w i l l  
h e l p  t o  make t h i s  p r o j e c t  a  s u c c e s s .  



S P E C I A L  PAGES FOR CERTAIN 

PILOT-SURVEY QUESTIONNAIRES 



Accidents  and V i o l a t i o n s  

45. The l a s t  f ew 'ques t ions  w i l l  d e a l  wi th  a c c i d e n t s  and v i o l a t i o n s  
you might have had dur ing  t h e  p a s t  1 2  months whi le  you were 
d r i v i n g .  By a c c i d e n t  we mean any i n c i d e n t  i n v o l v i n g  a  motor 
v e h i c l e  where t h e r e  was some proper ty  damage o r  p e r s o n a l  i n j u r y  
(minor o r  major) r e g a r d l e s s  of which d r i v e r  was a t  f a u l t .  Your 
answers w i l l  be h e l d  i n  s t r i c t  conf idence  - of  course .  

46 .  During t h e  time pe r iod  from A p r i l ,  1969 u n t i l  now (approx. 
1 2  months) were you involved i n  any a c c i d e n t s  whi le  d r i v i n g ?  C69 . . . . . . . . . . . .  No - skip t o  i t e m  4 9 ,  page 2 5 .  . (  )2 

Yes . . . . . . . . . . . . . . . . . . . .  ( )1 

A v C70-C71 

I f y e s , h o w m a n y ?  . . . . . . . . . . . . . . . . . . .  -- 
d o n ' t  know. . . .  ( ) 80 



48 .  One of t he  o b j e c t i v e s  of our  s tudy i s  t o  determine approxi- 
mately how many acc iden t s  occur and a l s o  t h e  number of 
acc iden t s  where no record i s  made, i . e . ,  unrepor ted acc i -  
den ts .  

For each acc iden t  occur r ing  i n  Michigan where you were 
involved a s  a  d r i v e r ,  we would l i k e  t o  know t h e  fol lowing 
informat ion about each occurrence.  I f  you have been involved 
i n  more than t h r e e  acc iden t s  s i n c e  A p r i l ,  1 9 6 9 ,  l i s t  only  t h e  
t h r e e  most severe .  Also,  p l ea se  i n d i c a t e  t o  t h e  b e s t  of your 
knowledge, whether o r  no t  a w r i t t e n  r e p o r t  was made, i . e .  , 
p o l i c e  wrote down informat ion f o r  each of t he se  acc iden t s .  

Accident A 

Month Year Wri t ten  Report:  i . e .  , 
p o l i c e  wrote down i n f o r -  
mation about acc iden t  C72 

1 9 6 9  ( C i r c l e  Yes. . . . . . .  ( 11 . . . . . . .  1 9 7 0  one) N O . .  ( ) 2  . . . .  D o n t ' K n o w .  ( 1 3  

Anybody In jured?  ( ) No 
( Yes 
( ) Don't Know 

Any v e h i c l e s  Towead Away? ( . )  No 
( ) Yes 
( ) Don' t Know 

Any Damage t o  Your Car? ( ) No 
) Yes 

( ) Don1 t Know 

v 
Estimated d o l l a r  damaqe - . . . .  t o  your veh i c l e  $ 

( ) t o t a l e d  
( ) d o n ' t  know 



Month Year W r i t t e n  Repor t :  i . e . ,  
p o l i c e  wrote down i n f o r -  

'mation about. a c c i d e n t  C73 
Accident  B 1969 ( C i r c l e  Yes . . . . . . .  ( )1 

1970 one)  NO . . . . . . . . .  ( ) 2  
Don'tKnow. . 0 3  

Anybody I n j u r e d ?  ( No 
( Yes 
( ) Don't  Know 

Any Vehic les  Towed Away? ( ) No 
( 1 Yes 
( ) Don' t Know 

Any Damage t o  Your Car? 

r- -2 4 f3:s 
( ) Don' t  Know 

v 
Est imated  d o l l a r  damaqe - 

t o  your  v e h i c l e  . .  $ 
( ) t o t a l e d  
( ) d o n ' t  know 

- - 

Month Year Wr i t t en  Report :  i . e .  , 
p o l i c e  wrote  down i n f o r -  
mation about  a c c i d e n t  C74 

Accident  C 1969 ( C i r c l e  Y e s . . .  0 1  . . . . . . . . .  1970 one)  NO ( ) 2  . . . . .  DonltKnow. 0 3  

Anybody I n j u r e d ?  ( 1 No 
( Yes 
( ) ~ o n ' t  Know 

Any Vehic les  Towed Away? ( ) No 
( ) Yes 
( ) Don' t  Know 

Any Damage t o  Your Car? ( ) No 
mrsrn=--a( ) yes 

( ) Don' t Know 

Est imated  d o l l a r  damage 
t o  your v e h i c l e  . .  $ 

( ) t o t a l e d  
( ) d o n ' t  know 



TYPICAL FUTURE QUESTIONNAIRE 



NATIONAL DRIVER SURVEY 

PURPOSE: 

The purpose of our survey is to l ea rn  more about the dr iving pat terns of d r ivers ,  

including the  numbers of miles and types of roads driven on, and the numbers of t r i p s  

taken by a l l  d r ivers  i n  the  United States .  Such information, when collected and analyzed, 

w i l l  y ie ld  valuable da ta  useful  i n  the planning and implementation of future t ransportat ion 

networks and i n  the v i t a l  f i e l d  of highway safety.  

You and a small number of your fellow drivers  have been s c i e n t i f i c a l l y  

selected t o  represent a l l  the regis tered dr ivers  i n  t h i s  s t a t e ,  therefore your response 

i s  extremely valuable t o  us. A computer analysis  of your response w i l l  help us to 

develop a c l e a r e r  p ic tu re  of the driving pa t te r s  of a l l  gr ivers .  It is  important, therefore,  

t h a t  you complete t h i s  survey i n  accordance with the following ins t ruc t ions .  Again, i t  

cannot be emphasized too strongly tha t  a l l  information you supply to  us w i l l  remain 

confident ial .  

GENERAL DIRECTIONS: 

You w i l l  note t h a t  the top of the form bears a date .  A l l  information you supply 

should be f o r  t h a t  date  only. The day l i s t e d  begins a t  midnight and continues fo r  

the next 24 hours. 

Any information supplied should apply only to  you, the person t o  whom t h i s  form 

was addressed. Information can be recorded on the form by someone e l s e ,  but should be 

described by and apply only to  the addressee. 

Pencil o r  pen may be used to complete the form. Most responses require  only a 

check mark i n  the  appropriate  box or the recording of some sumbers. Examples a re  provided, 

The e n t i r e  form should not require more than 15 minutes of your time to complete. 

Definitions: In responding to the  questions, please keep i n  mind these def in i t ions .  

DRIVER: The person who actual ly drove and controlled the operation of the  

vehicle  and to whom t h i s  form i s  addressed. Do not report times when you 

were only a passenger. 

VEHICLE: Any common vehicle operated on the road or  highway including, but not 

l imited t o ,  passenger ca rs ,  trucks of a l l  types, busses, ambulances, campers 

and motor scooters. Do not include off-road vehicles  such as  farm t r a c t o r s  

and other  farm equipment, bulldozers, road construction equipment, o r  

bicycles. 

TRIP: A journey or  excursion made with subs tan t ia l ly  the sane purpose i n  mind 

where a considerable amount of time lapses between s tops.  Intermediate 

s tops t o  the ultimate dest inat ion a r e  not counted as separate  t r i p s .  

EXAMPLES: A t r i p  is - 
-from home t o  school t o  pick up or  drop off children and home again 

with a br ief  stop a t  a drug s to re .  

- from home t o  o f f ice  o r  place of employment (return journey from 

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

- from o f f i c e  t o  several  customers' place of business and return t o  

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

- from home t o  re la t ives  o r  f r iends fo r  dinner (return journey 

counts a s  a separate t r i p ) .  

BUSINESS: A t r i p  made during the course of your employment. Driving to and 

from work is  not c lass i f i ed  as  a business t r i p .  



FORM A P P R O V E D  

budpa l  Buraou No. 

NATIONAL DRIVER SURVEY 
k ) t > c * A : ! x * * h i h i * * * * * * k * * * * * J r * k * * * * * * * * * * * * * * * * *  

PAIT 1 

* * * *SllPl'LY INFOli!!n'l'IOh' FOR DRIVING DONE ON 

* * )t 
SPEClhI, NOTE Bu sure t h a t  t h e  informat ion you g i v e  i n  response  t o  each of t h e  i tems 

pcrL;~iils t o  d r i v i n g  done only 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  n 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)? [ 1 YES 
[ I NO 
[ I 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 I 1  

For each v e h i c l e  t h a t  you drove on t h e  day ind ica t ed  above, answer t h e  fo l lowing ques t ions  
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 opera ted  most. 

PART I11 

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 ,  r eco rd  t h e  informat ion reques ted .  
See t h e  example below. Include  only t imes 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  mi l e s  you l i s t  a s  whole numbers. EXAMPLE: 3 112 m i l e s ,  r eco rd  a s  4 mi l e s .  

VEHICLE t 3  

( 

19  - -  

( 1 

( > 

( 1 
( 1 
( 

( > 
( 1  

These d e f i n i t i o n s  may h e l p  you desc r ibe  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 bus ines s  and r e s i d e n t i a l  

a r e a s  gene ra l ly  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  acces 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.  

Rura l  Roads ------------- numbered county roads ,  r u r a l  roads ,  l o c a l  county and 
township roads ,  bo th  paved and unpaved. 

VEHICLE 12  

( 1 

19 -- 

( 1  

( 1  

( 1 
( 1 
( 

( 1 
( 1  

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

What YEAR is i t ? .  ............... .... ,... . 
What TYPE OF v e h i c l e  is  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 i ck  up, pane l  f l a t  bed,  

s t e p v a n ,  e t c , )  .............. .,...... 
c. Large S t r a i g h t  Truck (gene ra l ly  

................ 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  Limosine.. .................... 
f .  Bus (school  o r  commercial passenger) 

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

Continue PART 111, next  page. . .  

EXAMPLE 

(Ford ) - 

19 h y  
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VEHICLE # I  

( 

19  - -  

( 1 

( 1 

( 1 
( 

( 1  
( 1 
( 1 



PART 111, corltinusd . . 
TKIP RECORD SIIEET f o r  t r i p s  taken on 

(from 12:Ol AM t o  11:59 PM) 

Continue t o  PART IV, next page . . . 
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TRIP 
STARTED 

IN 

WDaylight 
[ ]Dawnor  

Dusk 
[]Night 

[ ]Day l igh t  
[]Dawn o r  

Dusk 
[ ]Night  

[ ]Day l igh t  
[]Dawn o r  

Dusk 
[ ]Nigh t  
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[ ]Dawnor  

Dusk 
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[ ]Night 
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[]Night 
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[ ]Night  
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NUMBER OF MILES 
d r iven  on 
d i f f e r e n t  

TYPES OF ROADS 

-- LLoca l  S t r e e t s  
2 Freeway - - -  ---  S t a t e  Highway 

--- Rura l  Road 

Local  S t r e e t s  - - - - - - Freeway 
- - -  S t a t e  Highway 
--- Rura l  Road 

Loca l  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 
- - -  Rura l  Road 

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

---  Rura l  Road 
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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 
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If you have taken more than e i g h t  t r i p s  dur ing t h e  day,  
g i v e  t h e  t o t a l  number of t r i p s  taken h e r e  - and 
e s t i m a t e  your t o t a l  mi l e s  f o r  t h e  excess  t r f p s  . . . . . . . - - - -  

mi les  
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PART IV 

Miat would you e s t i m a t e  a s  t h e  t o t a l  number of mi l e s  you have ope ra t ed  a  motor . . . . . . . . . . . . . . . . . . . . . . . .  v e h i c l e  du r ing  t h e  p a s t  7 days?  ---- mi les  
( ) d i d  n o t  d r i v e  

\ h a t  would you e s t i m a t e  a s  t h e  t o t a l  number of mi l e s  you have opera ted  a  motor 
v e h i c l e  du r ing  t h e  p a s t  MONTH (30 d a y s ) ? ,  . . . . . . . . . . . . . . . . . . .  - - --  mi les  

( ) d i d  n o t  d r i v e  

For t h e  fo l lowing  i t ems ,  p l e a s e  i n d i c a t e  t h e  informat ion t h a t  p e r t a i n s  t o  t h e  person 
t o  whom t h e  q u e s t i o n n a i r e  is  addressed.  

BIRTHDATE - -1- -1- - - - SEX [ ] MALE 
mo, day y e a r  [ ] FEMALE 

DATE f o r  which t h i s  i n fo rma t ion  a p p l i e s  - -1- -/A 2 1 - 
mo, day 

Thank you f o r  your coopera t ion .  P l ease  p l a c e  t h i s  form i n  t h e  envelope f o r  r e t u r n  t o  
us .  The envelope is  pre-addressed and needs no a d d i t i o n a l  pos tage .  

I - - - - - - -1- 1- 

Your comments a r e  app rec i a t ed :  



APPENDIX C 

DETAILS OF THE PILOT SURVEY 

T h i s  appendix  p r o v i d e s  f u r t h e r  d e t a i l s  of  t h e  p i l o t  s u r v e y  

summarized i n  s e c t i o n  4 of Volume I .  The purpose of t h e  p i l o t  
s u r v e y  was t o  p rov ide  a  l a r g e  sample of exposure  d a t a  w h i c h  c o u l d  

be s u b s e q u e n t l y  a n a l y z e d  f o r  d e t e r m i n a t i o n  of unique.  d r i v e r - v e h i -  

c le-road-environment  c l a s s e s ,  

The  s u r v e y  p l a n  was f o r  i n t e r v i e w i n g  of a  random sample of 

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

t h e  24 s t a t e s  which r e q u i r e d  p e r s o n a l  appearance  f o r  such  r enewa l ,  
The  p r o b a b i l i t y  sample c a l l e d  f o r  10 ,000  a p p l i c a n t s  i n  32 sampl ing  

a r e a s  w i t h i n  18 of t h e  24 s t a t e s .  Pe rmis s ion  was o b t a i n e d  from 

a p p r o p r i a t e  s t a t e  and l o c a l  l i c e n s i n g  a u t h o r i t i e s ,  and 37 o f f i c e s  

were d e s i g n a t e d  i n  t h e  32 sampl ing  a r e a s .  

P r o b a b i l i t y  sampl ing  r e q u i r e s  t h a t  e v e r y  member of t h e  a p p l i -  

c a n t  p o p u l a t i o n  have an  e q u a l  chance of b e i n g  chosen ,  and t h e r e -  

f o r e ,  i t  was n e c e s s a r y  t o  c o n t r o l  f o r  v a r i a t i o n s  i n  renewal  v o l -  

ume among t h e  v a r i o u s  l i c e n s e  o f f  i c e s  and w i t h i n  each  o f f  i c e .  

None of t h e  o f f i c e s  h a s  i d e n t i c a l  volumes nor were t h e  volumes 

d i s t r i b u t e d  u n i f o r m i l y  th roughout  t h e  day o r  week, By c o n s i d e r i n g  

f a c t o r s  such  a s  popu la t i -on ,  renewal  volume by month a t  t h e  o f f i c e $ ,  
and  l i c e n s e  renewal  p e r i o d ,  it is p o s s i b l e  t o  c o n s t r u c t  t h e  sam- 

p l i n g  scheme f o r  i n d i v i d u a l s  c o n s i s t e n t  w i t h  r equ i r emen t s  of t h e  

o v e r a l l  p r o b a b i l i t y  sample ,  The r e s u l t  is a  s e l e c t i o n  r a t i o  ( l / n )  
where one i n  eve ry  n  p e r s o n s  becomes e l i g i b l e  f o r  a n  i n t e r v i e w .  -- - . - 

A d d i t i o n a l  r e s t r i c t i o n s  a r e  l i s t e d  below, These were imposed 

on t h e  sample e i t h e r  by d e s i g n  ( t o  m a i n t a i n  randomness) o r  by 

r e q u e s t  of t h e  l i c e n s i n g  a u t h o r  it i e s .  

Type  of renewal  a p p l i c a n t  d e s i r e d :  

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



Type of person not desired -- appl icants  f o r :  

Change of name 
Change of address 
Other correct ions t o  l icense  including photo retakes 
Original operator or chauffeur l icense 
Duplicate l icense  
Temporary ins t ruc t  ion permits 
Iden t i f i ca t ion  card appl icants  
Vehicle r e g i s t r a t i o n  or t i t l e  t ransact ions 

Restr i c t i  ons on interviewing: 

Cannot in ter rupt  normal l icense procedure 
Cannot approach appl icants  prior t o  t h e i r  beginning the 

l icense  renewal process 
Cannot have people waiting i n  l i n e  for an interview 
Canndt have r e f e r r a l  procedure complicated or place an 

undue burden on l icense  personnel 

Interviewing r a t e :  

Not greater  than 3 per hour or one every 20 minutes 

A l l  these r e s t r i c t i o n s  were met. The only d i f f i c u l t y  was 

preventing waiting l i n e s  for  interviews, which was handled i n  cer- 

t a i n  la rge  off ices  by the use of a c lerk t o  a s s i s t  the interviewer.  

Concurrent w i t h  the sample development was the task of devel- 

oping and t e s t i n g  a questionnaire t o  be administered by personal 

interview t o  each respondent i n  the survey. Also developed were 

the necessary interviewer guidebooks, accessory forms and report-  
i n g  devices necessary t o  execute the intervdews. 

The interviewing s t a f f  was furnished by various sub-contract- 

ed temporary-help organizations located i n  or near the interview- 

i n g  c i t i e s ,  The interviewers were t ra ined  and supervised by a 

s t a f f  of f i v e  f i e l d  managers from HSRI, under the supervision of 

a survey d i r e c t o r ,  
t h  

A t  each spec i f i c  interviewing locat ion,  the appropriate n - 
person was re fe r red  t o  the interviewer by the o f f i c e  personnel 

a f t e r  t h e i r  l icense  renewal process was completed. Thk prospec- 

t i v e  interviewee was asked b y  the interviewer i f  he would l i k e  t o  



p a r t i c i p a t e  in  the  survey. If the reply was af f i rmat ive ,  the 

interview proceeded, if negative the interviewee was free to l eave  
I n  ten loca t ions ,  because of heavy volume or the physical 

layout of the s t a t i o n ,  it was necessary t o  employ a c lerk  i n  addi- 
t i o n  t o  the  interviewer t o  approach the prospective interviewees and 
ask them t o  pa r t i c ipa te .  Thus, the clerk rel ieved the loca l  o f f i c e  

personnel of performing t h  e r e f e r r a l  task.  Addi t  ional ly ,  pro- 

v is ions  were made t o  follow-up on people who could not be in ter -  

viewed because of a temporary overload on the interviewer,  

In a l l ,  8014 interviews out of 10,000 were attempted (80.14%) 

w i t h  7145 accepting and 869 refusing (10,85%). The overa l l  re- 

sponse was very good, People who refused usually gave reasons 

such as  ?'not enough timev, "too busy", or "on lunch hour?'. 

When the data co l l ec t ion  was completed, in  each o f f i ce ,  the 

questionnaires were returned t o  HSRI f o r  processing. Each quest- 

ionnaire was reviewed for  accuracy and l e g i b i l i t y  of responses, 

coded a s  required on severa l  questions,  and f i l e d  i n  the proper 

sequence for  permanent s torage .  A s  l a rge  groups of the question- 

na i res  became avai lab le ,  they were keypunched, v e r i f i e d  , and 
b u i l t  in to  a magnetic tape f i l e  for  computer processing. When 

the e n t i r e  f i l e  had been processed and constructed,  it was check- 

ed for  e r r o r s  and made avai lab le  for  ana lys is .  

The following sec t ions  provide fur ther  d e t a i l s  of p i l o t  sur- 

vey development, the questionnaire,  l i a i s o n ,  implementation, and 

data reduction. 

QUESTIONNAIRE DEVELOPMENT 

Based on the r e s u l t s  of the preliminary survey, a l is t  of 
var iables  was iden t i f i ed  for  use i n  the p i l o t  survey (see Table 3 

of Volume I ) .  These var iables ,  i n  addi t ion t o  var iables  r e l a t i n g  

t o  accident and v io la t ion  involvement and accident b ias ,  served 

a s  the  bas is  for  the questionnaire.  



Since the survey method chosen for  the p i l o t  survey was sub-  

s t a n t  i a l l y  the same as  for the preliminary survey (dr iver  l icense  

examining s t a t  ion interviews of dr iver  l icense  renewal appl icants)  

a  questionnaire format s imilar  t o  t h a t  used i n  the  preliminary 

survey was chosen. The two forms bear a  marked resemblance t o  

one another except tha t  the questionnaire for  the p i l o t  survey - 
had a  smaller s e t  of var iables .  Also, it was constructed so  a s  

t o  be la rge ly  s e l f  coding and s e l f  ins t ruc t ing ,  These changes 

were necessary due t o  the increased sample s i z e ,  l e s s  opportunity 

for t r a in ing  of the interviewers,  and a  grea t ly  increased in te r -  

viewing s t a f f .  Also, because of the dis tances involved t o  many 

of the prospective interview loca t ions ,  there  was l e s s  opportunity 

for  q u a l i t y  cont ro l  checks, 

Several i t e r a t i o n s  of the questionnaire were prepared and 

evaluated before a r r i v i n g  a t  the f i n a l  form, Beginning w i t h  the 

preliminary survey questionnaire and the l is t  of 21 predictor 

va r i ab les ,  the f i r s t  p i l o t  survey questionnaire was generated. 

T h i s  was accomplished by el iminat ing from the preliminary survey 

questionnaire those var iables  which were not se lec ted  for  the 

p i l o t  survey, The f i r s t  d r a f t  was then evaluated and pre-tested 

for  completeness and execution time. I t  was found t h a t  the ques- 

t ionnai re  was f a i r l y  complete i n  terms of the var iables ,  but re- 

quired too much execution time, I t  a l s o  lacked the necessary con- 

t i n u i t y  and precise  format necessary for  use by an interviewer.  

One major problem, both in  format and execution time was the  ask- 

i n g  for  information on two vehicles  (as  i n  the preliminary survey) 

and then attempting t o  order t h i s  i n  terms of the p r i o r i t y  by use 

of the interviewee, Several attempte t o  r e c t i f y  the problem were 

t r i e d  and a  so lu t ion  was found, However, i n  f i e l d  t r a i l s  of the  

second i t e r a t i o n ,  i t  was found t h a t  while the new ques t ionnahe  

solved the problem of obtaining information on the second vehic le ,  



it was too complicated in  terms of interviewing time and compre- 

hension by the interviewer.  Following a  decision t o  drop the 

second vehicle  requirement, a  t h i r d  i t e r a t i o n  was prepared and 

t e s t ed .  W i t h  the  dropping of the second vehicle  and necessary re- 
formulating, the problems of time and complexity were solved. 

Copies of t h i s  new format were c i r cu la ted  among HSRI s t a f f  for  

comments, These were incorporated in to  the questionnaire and a  

f i n a l  d r a f t  copy was prepared. 

I n  cooperation w i t h  the loca l  driver-ljicense off ice  of the 

Michigan Department of S t a t e ,  arrangements were made t o  permit us 

t o  s e t  up a  proto-type interviewing s i t u a t i o n  t o  t e s t  the quest- 

ionnaire and procedures using r e a l  dr iver  l icense  appl icants  a s  

sub jec t s ,  Approximately f i f t e e n  persons were interviewed, T h i s  

exercise  served a s  a  check on the questionnaire and on the basic 

survey plan. Several s tud ies  were made, including interview time, 

which ranged between 8 and 15 minutes w i t h  an average of about 10 

minutes. 

The questionnaire,  a s  submitted for  Bureau of the Budget ap- 

proval,  is repraduced in  Appendix B.  

Upon rece ip t  of Bureau of Budget approval, 11,000 copies of 

the questionnaire were pr inted.  A s  a  par t  of the reproduction 
process, the sequence number was imprinted on each form, whereas 

the location~.number was added l a t e r  by hand. 

To f a c & l i t a t e  the accident b ias  t a sks ,  addi t ional  questions 

were added t o  the questionnaire used i n  Det ro i t .  The a l t e r e d  

questionnaire pages a r e  showa in Appendix B,  To fu r the r  f a c i l i -  

t a t e  the  accident b ias  task the dr iver  l icense  number was deter-  

mined i n  four other s t a t e s :  South Carolina,  Virginia ,  Colorado 
and Massachusetts. 

Additional mater ia l s  were developed t o  accompany the quest ion- 

na i re  and a i d  i n  its implementation, a s  described i n  a  succeeding 



s e c t i o n ,  

OVERALL SURVEY PLANNING 

The task of developing the survey plan was undertaken con- 

current ly  w i t h  the  questionnaire development, The survey method 

se lec ted  f o r  the p i l o t  survey was the same a s  the  one used i n  the 

preliminary survey, namely, the interviewing of dr iver- l icense 

renewal appl icants  a t  l icens ing  off i ces .  

One objec t ive  of the p i l o t  survey was t o  reach a  sample a s  

representa t ive  a s  possible  of the nat ional  population of dr iver -  

vehicle-road-environment combinations. The reason for  seeking 

representat iveness  of the broadest possible  scope is t o  provide 

an opportunity for  a l l  unique subgroups t o  be i d e n t i f i e d .  Thus, 

i t  was decided t o  include a s  many s t a t e s  a s  possible  i n  the * 

sample. 

By  a  review of s t a t e  l icens ing  procedures, it was determined 

t h a t  24 s t a t e s  required d r ive r s  t o  apply i n  person fo r  dr iver  li- 

cense renewals, i , e ,  mail renewal was s p e c i f i c a l l y  prohibited or 

ava i lab le  only t o  servicemen or bona-fide r e s iden t s  absent from 

the home s t a t e  for  extended periods of time. The l is t  of the 24 

s t a t e s  and l i cense  renewal periods appears i n  Table 1. The geo- 
graphic d i s t r i b u t i o n  of these s t a t e s  is shown i n  Figure 4 of Vol- 

ume I .  

A sample-size goal of 10,000 was chosen fo r  the  p i l o t  survey. 

T h i s  would provide an average of 400 cases i n  each of 25 groups 

(a maximum postulated number of dr iver-vehicle-road-env ironment 

c l a s ses  t h a t  can be reasonably expected t o  be iden t i f i ed  i n  expo- 

sure surveys) .  The minimum number of cases  per group, N ,  was 
1 estimated using the Tukey procedure : 

'~owker,  A .  H .  and G.  J. Lieberman, Engineering S t a t i s t i c s ,  
Prent ice-Hall, Englewood C l i f f s ,  New Jersey,  1959. 



TABLE 1 

STATES REQUIRING PERSONAL APPEARANCE FOR DRIVER LICENSE RENEWAL 

Alaska 

Arizona 

Cal i fo rn ia  

Colorado 

Georgia 

Hawaii 

Idaho 

Indiana 

Iowa 

Kentucky 

Louisiana 

Massachusetts 

Michigan 

Nebraska 

New Mexico 

North Carolina 

Ohio 

South Carolina 

South Dakota 

Texas 

Utah 

Virginia  

Washington 

Renewal Period-Years 

3 

2 & 5 ,  determined by 
the  ind iv idua l  

4 except ages 15-24 
and over 65 - every 
2 years  

5 except over 65 - 
every 2 years  

2 & 4 ,  conversion t o  
4 years  underway 



where K is a f a c t o r  computed by Tukey a s  a f unc t i on  
g 

of t he  degrees  of freedom and number of groups,  

g ,  f o r  a s i g n i f i c a n c e  l e v e l  of 0.95,  

S is t h e  es t imated s t andard  dev i a t i on  of t he  

d i s t r i b u t i o n  of v e h i c l e  mi les  per yea r ,  and 

D is 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  of exposure of any two groups. 

For 25 groups t h e  Tukey f a c t o r ,  
Kg 

, is about 5,2, 

From many s t u d i e s ,  i t  has been found t h a t  t h e  s t andard  devi-  

a t i o n  of exposure e s t ima t e s  is of t h e  same order  of magnitude a s  

t h e  mean and thus  S = 10,000 mi l e s .  

The minimum s i g n i f i c a n t  d i f f e r e n c e  is taken a s  D = 2500 mi l e s .  

The r e s u l t i n g  va lue  of group s i z e  N is 433, which provides  

a good v e r i f i c a t i o n  of t h e  400 ca se  per group assumption and t h e  

10,000 sample s i z e  goa l .  



The Survey Research  Cen te r  of t h e  I n s t i t u t e  of S o c i a l  Res- 

e a r c h  a t  Thb U n i v e r s i t y  of Michigan performed t h e  sample d e s i g n ,  

They c o n s t r u c t e d  t h e  sample of 10,000 w i t h i n  32 sampl ing  a r e a s  

based  on s t r a t i f i c a t i o n  by r e g i o n  and by equa l -popu la t ion  coun ty  

groups .  One sampl ing  a r e a  was chosen  randomly from each  s t r a t u m .  

By chance ,  s i x  of t h e  24 s t a t e s  were n o t  r e p r e s e n t e d  s imp ly  be- 

c a u s e  t h e i r  s m a l l  p o p u l a t i o n s  r e s u l t e d  i n  few p o t e n t i a l  sampl ing  

a r e a s .  The  sample t h u s  g e n e r a t e d  is d e s c r i b e d  i n  Tab le  2. The 

sample d e s i g n  r e p o r t  was p r e p a r e d  by t h e  Survey Research  Cen te r  
1 

of t h e  U n i v e r s i t y  of Michigan.'  A comple te  se t  of coun ty  maps 

showing e a c h  PSU was a l s o  p r e p a r e d .  

The subsample s i z e  f o r  each  l o c a t i o n ,  t h u s  i d e n t i f i e d ,  was 

c a l c u l a t e d  by d i v i d i n g  t h e  P o p u l a t i o n  Represen ted  f o r  each  PSU 

(p r imary  Sampling Un i t )  by t h e  T o t a l  P o p u l a t i o n  Represen ted  2 and 

m u l t i p l y i n g  by t h e  t o t a l  sample s i z e ,  The  formula  is: 

where 

S ~ s u  = Subsample s i z e  t o  be  c a l c u l a t e d  f o r  each  PSU 

p R ~ ~ u  = P o p u l a t i o n  r e p r e s e n t e d  f o r  each  PSU 

PRT = T o t a l  p o p u l a t i o n  r e p r e s e n t e d  

The v a u l u e s  n e c e s s a r y  f o r  t h e  compu ta t ions  a l o n g  w i t h  t h e  r e s u l -  

t a n t  sub-sample sizes a r e  shown i n  Tab le  2. The sample a s  cal-  

c u l a t e d  t o t a l e d  t o  9998 i n s t e a d  of 10,000 w i t h  t h e  two c a s e s  l o s t  

i n  t h e  round ing  o f f  p r o c e s s .  

' ~ess ,  I . ,  A Sample of Pr imary Areas  f o r  a  S tudy  of  I n f o r -  
mat ion  on Exposure t o  N o n f a t a l  Cr-ashes [ i n t e r n a l  r e p o r t ) ,  
S u r v e y  Research  C e n t e r ,  The  U n i v e r s i t y  of Michigan,  J a n u a r y ,  1970.  





Table 2 contvd. 

14 Nebraska 17 Chase, Dundy, Hayes 
Hi tchcock,  F r o n t i e r ,  
Red Willow, Gosper 
Furnas  42,086 2 ,741,690 

16 New Mexico 18  Chaves Co. 57,649 1 ,849,027 

17 North Caro l ina  19  Jackson,  Macon Co. 32 ,715  2 ,359,886 
24 S t a n l y  Co. 40 ,873 2 ,392 ,983  

18 Ohio 07 Akron SMSA 604,367 2 ,514 ,850  
08 C i n c i n n a t i  SMSA 1,010,362 2 ,492,407 
09 Toledo SMSA 529,527 2 ,205 ,517  
1 0  Licking  Co. 90,242 3 ,117,924 

19 South Caro l ina  3 0  Newberry, Sa lvda  Co. 43 ,970  3 ,455,442 

2 1  Texas 20 E l  Paso SMSA 314,070 2 ,934 ,999  
2 1  Corpus C h r i s t i  SMSA 266,594 3 ,101 ,676  
23 Houston SMSA 1,418,323 2 ,325,446 
22 McCulloch, Coleman , 

Concho, Runnels ,  Coke, 
I r i o n ,  S t e r l i n g  Co. 45 ,910 2 ,194,663 

23 V i r g i n i a  29 Norfolk SMSA 578,507 2 ,894 ,101  

24 Washington 27 S e a t t l e  SMSA 

SMSA (Standard Met ropo l i t an  S t a t i s t i c a l  Area) - 1967 d e f i n i t i o n s  

Popu la t ion  - 1960 census  



In most of the  sampling a r e a s ,  the  in terviewing was designed 

t o  be done a t  only one o f f i c e  over a  two t o  four week per iod.  In 

c e r t a i n  cases  t he  time was extended t o  f i v e  weeks because of faC- 

t o r s  not known previously.  I n  a  few of the  l a r g e s t  a r e a s ,  the  

interviewing was designated t o  be done a t  two or t h r ee  off i c e s ,  

On an average the re  were t o  be about 300 interviews in  each PSU. 

In those  PSUts where t he re  was only one o f f i c e  t o  be used, one 

interviewer c o l l e c t e d  a l l  the  in terviews.  The expected time per 

interview (based on t e s t s  of the  quest ionnaire)  was between 10 and 

15  minutes and the  expected r a t e  of in terviewing per day was be- 

tween 25 and 30. 

Based on these  prel iminary time f i g u r e s ,  in terviewing time 

and cos t  es t imates  f o r  t he  interviewing i n  each loca t ion  (PSU) 

were made. These o r i g i n a l  es t imates  and the  a c t u a l  c o s t s  a r e  

compared i n  Table 3 .  

The cos t  per hour es t imated and a c t u a l  were very c l o s e  ($3.85 

and $3.74 r e spec t ive ly )  but two f a c t o r s  not considered i n  the  

o r i g i n a l  es t imate  increased the  a c t u a l  cos t  considerably .  F i r s t ,  

we underestimated by 1732 hours the  t o t a l  in terviewing time needed 

and second, t he  o r i g i n a l  es t imates  d id  not include t r a v e l  c o s t s  

by the  in terviewing s t a f f  nor t he  added expense of a  c l e r k  a s  need- 

ed in  c e r t a i n  l oca t ions .  

Comparisons of t o t a l  c o s t s  and times a r e  shown below: 

Interviewing Hours a c t u a l  4374.75 hours 
es t imated 2641 

1732.75 hours 
a d d i t i o n a l  

Interviewing Cost 
Per Hour a c t u a l  $4.68 ( a l l  c o s t s )  

es t imated $3.85 
.83 a d d i t i o n a l  



TABLE 3 

TIME AND COST ESTIMATES BY SURVEY LOCATION WITH ACTUAL COSTS 

Location Estimated Actual Estimated ts 
hours of number of cost Inter- Clerk Travel Total 

State Primary Sampling interviewing hours of (col. (3) viewing plus (col. 6+7+8) 
Unit (PSU) & training interviewing X $4.00) misc. 

& training 

California 

California 

California 

California 

Colorado 

Georgia 

Georgia 

Idaho 

Indiana 

Indiana 

Iowa 

Kentucky 

Louisiana 

Massachusetts 

Massachusetts 

Michigan 

Michigan 

Nebraska 

New Mexico 

North Carolina 

North Carolina 

Ohio 

Ohio 

Ohio 

Ohio 

South Carolina 

Texas 

Texas 

Texas 

Los Angeles SMSA 177 

San Francieco SMSA 80 

San Bernardino SMSA 84 

Salinas-Monterey SMSA 81 

Pueblo SMSA 9 2 

Atlanta SMSA 66 

Spalding Co. Group 75 

Bear Lake Co. Group 97 

Indianapolis SMSA 7 9 

Benton Co. Group 92 

Dubuque SMSA 65 

Cincinnati SMSA 67 

Terrebone Parish Co. Gr. 70 

Boston SMSA 79 

Plymouth Co. Group 77 

Detroit SMSA 112 

Jackson SMSA 7 4 

Red Willow Co. Croup 83 

Chaves Co. Group 57 

Jackson Co. Group 72 

Stanley Co. Group 73 

Licking Co. Group 94 

Akron SMSA 7 6 

Cincinnati SMSA 7 6 

Toledo SMSA 68 

Newberry Co. Group 103 

El Paso SMSA 88 

Corpus Chrieti 93 

McCullock-Coleman Co. Gr 67 

Texas Houston SMSA 7 1 143.5 284 574.00 

Vir~inia Norfolk SMSA 8 7 165 348 660,OO 

Washington Seattle SMSA 66 98 264 393.00 393.00 



In terviewing Cost 
Per Hour a c t u a l  $2.55 based on 8014 

es t imated  $1.02 based on 10,000 
$1.53 a d d i t i o n a l  

Each of t h e  o r i g i n a l  24 s t a t e s  was given a  number t o  f a c i l i -  

t a t e  i d e n t i f i c a t i o n .  Subsequently a  l o c a t  ion numbering scheme 

was developed t o  a l low machine s e l e c t i o n  of a  s p e c i f i c  s t a t e ' s  o r  

PSU1s da t a .  The Locat ion Number, a s  developed, con t a in s  s i x  d ig-  

i ts.  The f i r s t  two d i g i t s  i d e n t i f y  t h e  s t a t e  and t h e  second two 

t h e  PSU ( a r e a ) .  The l a s t  two d i g i t s  ( u sua l l y  01 o r  02) g ive  a  

c l u e  t o  t h e  p a r t i c u l a r  in te rv iewing  o f f  i c e .  

STATE LEVEL PARTICIPATION 

For each of t h e  s t a t e s  i d e n t i f i e d  and s e l e c t e d  a s  p o t e n t i a l  

survey l o c a t i o n s  by t h e  Survey Research Cen te r ,  a  f i l e  f o l d e r  was 

s e t  up t o  con t a in  t h e  p e r t i n e n t  informat ion about t h e  surveys  and 

c o n t a c t s  i n  each s t a t e .  Typical  informat ion included i n  each 

f o l d e r  was a  record  of t h e  c o n t a c t s  made by personal  v i s i t  and 

te lephone,  maps of t h e  s t a t e  and PSU, and popula t ion  informat ion.  

A s  t h e  f o l d e r s  were e s t ab l&shed  and t h e  work of t h e  Survey 

Reseach Center  became a v a i l a b l e ,  te lephone c a l l s  made t o  each of 

t h e  18 s t a t e  d r i v e r - l i c e n s i n g  a u t h o r i t i e s  f o r  t h e  purpose of se -  

cu r i ng  permission t o  conduct t h e  survey i n  t h e i r  s t a t e .  The f o r &  

mat fol lowed i n  most of t h e  phone c a l l s  is showa i n  F igure  1. 

Usually a t  t h e  end of t h e  c a l l ,  we had ob ta ined  t e n t a t i v e  

permission t o  conduct t h e  survey i n  t h e  p a r t i c u l a r  s t a t e  w i t h  

f i n a l  permission pending t h e  a r r i v a l  of a conf i rming l e t t e r  of 

i n t e n t .  The l e t t e r  i n  d r a f t  is shown i n  F igure  2 .  The l e t t e r  

was pe rsona l i zed  f o r  each s t a t e  a s  shown by t h e  blanks.  

Subsequent t o  t h e  te lephone and l e t t e r  c o n t a c t s ,  arrangements 

were u s u a l l y  made t o  pe r sona l l y  v i s i t  t h e  s t a t e  and t a l k  w i t h  t h e  

app rop r i a t e  people. Such t r i p s  were made t o  13 of t h e  18 s t a t e s .  



Figure 1 

Telephone Contact Format 

The University of Michigan (HSRI) is  under a  Federally spon- 
sored contract  w i t h  the National Highway Safety Bureau t o  perform 
"Acquisition of Information on Driving Exposure7' (vehicle miles 
dr iven) .  We have developed the methodology of gathering information 
and a re  now beginning the f i e l d  t e s t  phase. Our method involves 
interviewing of d r ive r s  a t  the time they renew t h e i r  l i censes .  Our 
interviewer has a  pre-tested questionnaire which is administered 
by personal interview a t  the l icens ing  o f f i c e .  

The nationwide sample w i l l  t o t a l  10,000 dr iver  loca t ions  and 
numbers of d r ive r s  t o  be interviewed were se lec ted  s c i e n t i f i c a l l y  
t o  be representa t ive  of the U.S. by the Survey Research Center 
(U of M) . Eighteen s t a t e s ,  32 loca t ions  were se lec ted  t o  conduct 
our survey, was one of these.  W i t h i n  your s t a t e ,  
we would l i k e  author i ty  t o  survey the area a s  t h i s  
region best  meets our objec t ive .  We are  in te res ted  i n  conducting 
approximately 300 interviews which w i l l  take between 3 and 4 weeks. 
We would provide the interviewing s t a f f  and mater ia ls  and would 
request only the use of a  table/desk and two chai rs  a t  the l icensing - 
o f f i c e .  If the s t a t e  of w i l l  cooperate, we would t e n t -  
a t i v e l y  plan t o  begin our survey between March 1 and A p r i l  30. 

Driver pa r t i c ipa t ion  is voluntary and burden on your o f f i c e  
personnel is  minimal. Results of  the survey w i l l  be made avai l -  
ab le .  

S t a t e s  present ly pa r t i c ipa t ing  a r e :  ) j--) 

, and 

QUESTIONS 

1. Does each o f f i c e  handle both d r ive r  l icenses  and l icense  p la te s?  

2 .  About how much time i s   pent i n  the o f f i c e  fo r  an individual  
renewing a d r ive r s  l icense? 

3 .  Are p i c t u r e s  taken? 

4 .  Does each o f f i c e  c l e rk  handle the complete processing of 
renewal appl icants? 

5. What is the approximate volume of business a t  the o f f i ces?  

6 .  How many o f f i c e s  a re  i n  the s p e c i f i c  region of i n t e r e s t ?  



F i g u r e  2 

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

Da te  

Dear 

I n t r o d u c t o r y  P a r a g r a p h  

The Highway S a f e t y  R e s e a r c h  I n s t i t u t e  a t  t h e  U n i v e r s i t y  
o f  Mich igan  is u n d e r  c o n t r a c t  w i t h  t h e  N a t i o n a l  Highway S a f e t y  
B u r e a u  t o  p e r f o r m  work on c o n t r a c t  FH-11-7293, ? y A c q u i s i t i o n  o f  
I n f o r m a t i o n  on E x p o s u r e  and  Non-Fata l  C r a s h e s . "  The c o n t r a c t  
is i n  two p a r t s  a s  i n d i c a t e d  by t h e  t i t l e ,  and  i t  is t h e  f i r s t  
p a r t ,  A c q u i s i t i o n  o f  I n f o r m a t i o n  on  E x p o s u r e  ( v e h i c l e  miles 
d r i v e n ) ,  w i t h  w h i c h  we a r e  c u r r e n t l y  c o n c e r n e d .  Our  t a s k  i s  
t o  d e v e l o p  and  f i e l d  t e s t  a  means o f  g a t h e r i n g  i n f o r m a t i o n  
a b o u t  d r i v e r  e x p o s u r e .  

We have  s L B e c t e d  a s  a  b e s t  means o f  g a t h e r i n g  i n f o r m a t i o n  
a b o u t  d r i v e r  e x p o s u r e  t h e  i n t e r v i e w i n g  o f  d r i v e r s  a t  t h e  time 
t h e y  renew t h e i r  l i c e n s e s ,  A l s o ,  we have  d e v e l o p e d  and  p r e -  
t e s t e d  a  q u e s t i o n n a i r e  which  is t o  be a d m i n i s t e r e d  by p e r s o n a l  
i n t e r v i e w  t o  a  n a t i o n w i d e  s a m p l e  o f  1 0 , 0 0 0  d r i v e r s  a t  t h e  time 
t h e y  renew t h e i r  l i c e n s e .  The l o c a t i o n  o f  t h e  i n t e r v i e w s  and t h e  
numbers o f  d r i v e r s  i n t e r v i e w e d  were s e l e c t e d  s c i e n t i f i c a l l y  t o  
be r e p r e s e n t a t i v e  o f  t h e  d r i v e r s  i n  t h e  U,S.  T h i s  t a s k  o f  s i t e  
s e l e c t i o n  and number o f  i n t e r v i e w s  p e r  s i t e  was done  by t h e  
Sampl ing  S e c t i o n  o f  t h e  S u r v e y  R e s e a r c h  C e n t e r  o f  t h e  I n s t i t u t e  
f o r  S o c i a l  R e s e a r c h  a t  t h e  U n i v e r s i t y  o f  M i c h i g a n .  Of t h e  24 
s t a t e s  which  r e q u i r e  d r i v e r  l i c e n s e  r e n e w a l  i n  p e r s o n ,  t h e  
r e s e a r c h  s t a f f  s e l ec t ed  18 i n  which  t o  c o n d u c t  i n t e r v i e w s .  W i t h i n  
t h e  18 s t a h e s  t o t a l ,  3 2  r e g i o n s  were  a l s o  i d e n t i f i e d  t o  p r o v i d e  
u s  w i t h  a  r e p r e s e n t a t i v e  sample. The S t a t e  o f  was 
c h o s e n  and  t h e  r e g i o n  o f  t h e  SMSA ( S t a n d a r d  Metro-  
p o l i t i a n  S t a t i s t i c a l  A r e a )  was i d e n t i f i e d  a s  a  p o t e n t i a l  s u r v p g  
l o c a t i o n .  T h i s  a r e a  was s e l e c t e d  b e c a u s e  t h e  S u r v e y  R e s e a r c h  
C e n t e r  f e l t  t h a t  t h e  SMSA, ( b e c a u s e  o f  i ts  r e p r e s e n t a t i v e  
p o p u l a t i o n  and  d e g r e e  of  u r b a n i z a t i o n ) ,  would p r o v i d e  d r i v e r s  



F i g u r e  2 c o n t ' d .  

whose q u e s t i o n n a i r e  r e s u l t s  would  be s i g n i f i c a n t  i n  terms o f  
o u r  o b j e c t i v e s  a n d  h e n c e  c o n t r i b u t e  s i g n i f i c a n t l y  t o  o u r  s t u d y .  

The SMSA is d e f i n e d  f o r  o u r  s t u d y  a s  t h e  c o u n t i e s  
of a n d  . W i t h i n  t h i s  a r e a  a  d r i v e r  
l i c e n s i n g  o f f i c e  ( s t a t i o n )  w h i c h  h a s  s u f f i c i e n t  volume w i l l  b e  
s e l e c t e d  and  a n  i n t e r v i e w e r  a s s i g n e d  t h e r e  t o  i n t e r v i e w  a  s a m p l e  
o f  t h e  r e n e w a l  d r i v e r  l i c e n s e  a p p l i c a n t s .  The i n t e r v i e w e r  
w i l l  c o n d u c t  a b o u t  300 i n t e r v i e w s .  We a n t i c i p a t e  t h a t  t h i s  w i l l  
t a k e  a b o u t  3 t o  4 weeks  a n d  a r e  p r e p a r e d  t o  b e g i n  s u r v e y  work 
somet ime  be tween  and  . The s t a r t i n g  d a t e  
is f l e x i b l e  and  c a n  b e  a r r a n g e d  t o  s u i t  t h e  best  i n k e r e s t , o P  a l l  
p a r $ i & s  i n v o l v e d .  

We w i l l  p r o v i d e  a l l  t h e  n e c e s s a r y  i n t e r v i e w i n g  s t a f f  and  
m a t e r i a l  a n d  would  o n l y  r e q u e s t  t h e  u s e  o f  a  d e s k  o r  s m a l l  
t a b l e  and  two c h a i r s  a t  t h e  l o c a t i o n .  The i n t e r v i e w e r  w i l l  b e  
t r a i n e d  by a  member o f  o u r  s t a f f , a n d  i n  a d d i t i o n ,  we p l a n  t o  
p r o v i d e  f i e l d  s u p e r v i s i o n  and  c o n s u l t a n t s  t o  h a n d l e  any  p r o b l e m s  
t h a t  may a r i s e .  

I s h o u l d  f u r t h e r  stress t h a t  d r i v e r  p a r t i c i p a t i o n  i n  t h e  
i n t e r v i e w  is v o l u n t a r y  and  t h a t  a l l  i n f o r m a t i o n  w i l l  b e  h e l d  i n  
s t r i c t e s t  c o n f i d e n c e .  Also we d o  n o t  w i s h  t o  b e  a  b u r d e n  i n  t h e  
l o c a l  o f f i c e s ,  and  w i l l  make e v e r y  e f f o r t  to  b l e n d  i n t o  t h e  
s e t t i n g .  We h a v e  a r r a n g e d  o u r  t a t e r v i e w i n g  t e c h n i q u e s  s u c h  t h a t  
we c o n d u c t  t h e  i n t e r v i e w s  a f t e r  t h e  n o r m a l  l i c e n s i n g  p r o c e d u r e s  
h a v e  b e e n  c o m p l e t e d .  We d o  n o t  w i s h  t o  i n t e r r u p t  b e f o r e  t h e  
a p p l i c a n t  h a s  c o m p l e t e d  r e n e w i n g  h i s  l i c e n s e .  D u r i n g  o u r  p r e -  
l i m i n a r y  t r i a l  i n  Ann Arbor, t h e  l o c a l  l i c e n s i n g  o f f i c e  s t a f f  
f e l t  we d i d  n o t  h i n d e r  t h e i r  work and  were i n  f a c t ,  g l a d  t o  
h a v e  u s .  

S i n c e  we w i l l  b e  c o l l e c t i n g  i n f o r m a t i o n  w h i c h  is o f  p o t e n t i a l  
u s e  and  o f  d e f i n i t e  i n t e r e s t  t o  t h e  s t a t e s  i n v o l v e d  i n  t h e  s u r v e y ,  
we w i l l  b e  g l a d  t@ sehd you a  summary o f  t h e  r e s u l t s  o f  t h e  i n t e r -  
v i e w s  c o n d u c t e d  i n  , Some o f  t h e  items which  we w i l l  b e  
c o l l e c t i n g  d a t a  on  i n c l u d e ,  a g e ,  s e x ,  t y p e s  o f  v e h i c l e s  d r i v e n ,  
number o f  miles d r i v e n  u n d e r  v a r i o u s  c o n d i t i o n s ,  and  s e l f  r e p o r t e d  
a c c i d e n t  and  v i o l a t i o n  d a t a .  The r e s u l t s  g l e a n e d  f rom o u r  
p r e l i m i n a r y  s t u d y  were v e r y  i n t e r e s t i n g ,  i n d e e d !  

We a r e  h o p e f u l  you w i l l  l o o k  f a v o r a b l y  upon o u r  rewest and  
g r a n t  u s  a p p r o v a l  t o  c o n d u c t  o u r  s u r v e y  i n  

I f  you h a v e  f u r t h e r  q u e s t i o n s  o r  c o n c e r n s ,  p l e a s e  f e e l  f r e e  
t o  c o n t a c t  me ( c a l l  c o l l e c t ) .  Sometime i n  t h e  n e a r  f u t u r e  I 
would  welcome t h e  o p p o r t u n i t y  t o  meet w i t h  you a n d  y o u r  s t a f f  
c o n c e r n i n g  o u r  p r o j e c t  and  t h e  p r o p o s e d  p a r t i c i p a t i o n .  

Thank you f o r  y o u r  c o n s i d e r a t i o n  i n  t h i s  m a t t e r .  

S i n c e r e l y ,  

Thomas L .  McDole 
R e s e ~ r c h  A s s o c i a t e  

5 8 (313) 764-0248 



I t  was f e l t  t ha t  s ince we were asking each s t a t e  for  permission 

t o  invade and d is rupt  t h e i r  dr iver  l icense  system, such a  t r i p  

would help pave the way. I n  re t rospect ,  we f e l t  t ha t  these t r i p s  

insured success i n  many of the locat ions.  I n  the other 5 s t a t e s ,  

arrangements were successful ly  completed by telephone and l e t t e r ,  
and t r i p s  were unnecessary. 

SURVEY PLANNING WITHIN SAMPLING AREAS 

Once the contact had been made w i t h  the s t a t e  and permission 

granted for  us t o  proceed it became necessary for  us t o  gather 

data about the dr iver  l icense  prac t ices  of each s t a t e  and spec i f i c  

information about the primary sampling u n i t s .  

Each PSU contained a t  l e a s t  one dr iver  l icense s t a t i o n  and 

usual ly  more. One of the f i r s t  tasks  was t o  s e l e c t  par t icu lar  
dr iver  l icense s t a t i o n s  w i t h i n  the PSU. In those PSU1s where 

only one dr iver  l icense  s t a t i o n  serves t h e  e n t i r e  PSU, t h a t  one 

s t a t i o n  was selected.  For each of the mult iple-s tat ion PSUts 

it was necessary t o  gather the names of the s t a t i o n s ,  t h e i r  loca- 

t ions ,  and the volume of renewal appl icants  per month. Such in- 

formation was requested in  advance and made avai lab le  during the 

personal v i s i t s .  The method of se lec t ing  s t a t i o n s  where the in ter -  
viewing would take place is out l ined in  Figure 3 .  

Certain locat ions were excluded (Step 2)  occasionally because 

physical l i m i t a t  ions or p o l i t i c a l  considerat  ions prevented the 
survey from being conducted in  t h a t  location. 

In most a reas  i t  was determined t h a t  we would survey in  only 

one d i iver  l icense  s t a t i o n .  I n  those areas  of large population 

and/or la rge  geographic area,  it was decided t o  survey i n  two or 

more locations.  T h i s  had no bearing on the  probabi l i ty  construc- 
t ion  of the sample nor did it introduce any b ias  in to  the sample. 

A s  the dr iver  l icense  s t a t i o n s  were se lec ted  the decision was 



Figure 3  

Select ion of License S ta t ions  w i t h i n  PSU'S 

L i s t  a l l  s t a t i o n s  and renewal volumes - arrange a lphabet ica l ly  
Place a  * next t o  those which cannot be used 
Compute cumulative t o t a l  
Express volumes i n  ranges 
Divide t o t a l  by number of se lec t ions  desired = I 
Select  random number, RN, from tab le  of random numbers. 
Res t r ic t ion:  RN must  be not g rea te r  than I  

RN = first  loca t ion  
RN t I  = 2nd locat ion ( i f  desired)  
RN + I  + I  = 3rd locat ion ( i f  des i red)  
RN + I + I  + . . .+ I  = Nth loca t ion  ( i f  desired)  
I f  a  * loca t ion  i s  se lec ted ,  r e j e c t  i t  and repeat process using 
2  or  3 s t a t i o n s  geographically nearest  i t  i n  a  small se l ec t ion  
exerc ise .  

Example : 

Sta t ion  S i t e  
Location Volume Cum. Vol. Range Selected 

C i t y  I  2548 2548 1-2 548 0976 
C i t y  I1 2136 4684 2549-4684 
C i t y  I11 3384 8068 4685-8068 6468 
C i t y  I V  128 5  93 53 8  069 -93 53 

* C i t y  V 1632 10985 9354-10985 
10985 

No. of s t a t i o n s  desired = 2 

RN = 0976 - 1st locat ion 

RN + I  = 0976 + 5492 = 6468 - 2nd loca t ion  

NOTE: f o r  locat ions w i t h  s t a t i o n  volumes which a re  widely separated,  
i . e .  some w i t h  volumes of 200-300/day and some w i t h  vo&umes 
of 10-50/day, r e j e c t  those w i t h  volumes of under 30/day average 
p r i o r  t o  e n t i r e  se lec t ion  process.  



checked w i t h  the  appropriate  l icens ing  au thor i t i e s .  I f  they con- 

curred,  the named s i t e  became the survey loca t ion  t o  be used. The 

l ists of the c i t i e s  chosen, c e n t r a l  c i t i e s  of the  PSUts, and f u l l  

locat ion numbers a re  given in  Table 4. 

Once the  s p e c i f i c  survey locat ion was known, addi t ional  infor- 

mation was gathered about i t .  Vi ta l  information such a s  s t r e e t  

address,  managers name, s t a t i o n  hours, telephone number, e t c .  was 

recorded. 

I t  should be noted t h a t  in  a  few cases  the  s t a t i o n  se lec t ion  

was based on economic c r i t e r i a .  In c e r t a i n  areas ,  because of 
t h e i r  low renewal volumes and/or l a rge  geographic area and gener- 
a l  inaccessab i l i ty , an  o f f i c e  was chosen t o  yieldi the  highest  re-  

turns .  For example, in  North Carolina one of the PSUts is in  the  

f a r  western port ion of the  s t a t e .  Here we had a  choice of two 
renewal s ta t ions ,  both a  considerable d is tance  from a  source of 

interviewer. Each s t a t i o n  had a very low renewal volume. How- 

ever,  one had a  s l i g h t l y  higher volume and was located adjacent 

t o  an I n t e r s t a t e  Route coupltng it  t o  a  la rger  c i t y  and source of 

interviewers.  The other was v ia  country roads from the  same c i t y .  
The former locat ion was chosen because of a  higher volume of re- 

newal appl icants  and grea ter  a c c e s s i b i l i t y .  
Once the  s p e c i f i c  s i t e s  were chosen, severa l  were v i s i t e d  t o  

gain f i rs t  hand information about the  physical  layouts  and spec i f -  

i c  l icens ing  procedures used. Often these s i t e  v i s i t s  were cou- 
pled w i t h  our v i s i t  t o  the s t a t e  c a p i t o l  a s  a  pa r t  of the  per- 
mission gathering process. In general  th ree  types of l i cense  

s t a t i o n  operat ions were found. 
1. T h i s  s t a t i o n  type requi res  people t o  proceed t o  a  num- 

ber of s tops  for  processing various p a r t s  of the  l icens ing  proced- 

ure. The f i n a l  s top  before leaving the  s t a t i o n  is e i t h e r  the  
camera or cash r e g i s t e r .  T h i s  t y p e  of s t a t i o n  s e l l s  d r i v e r s  



TABLE 4 

SPECIFIC INTERVIEWING LOCATIONS, LOCATION NUMBERS, AND INTERVIEWING RATIOS 

State PSU Location # Ceatral City Interviewing City interview in^ Ratio 
- -- - - - - - Design Act.=: 

California Los Aageler SMSA 030101 Lo8 Angales Los Aqelee 11 118 o 
u 4 

California Los Angeles SMSA 030102 118 0 u 
Loe Angelee Los hgeles 12 G :  

California Los Angeles SMSA 030104 Lon Angeles Pasadena 1/12 3 :  
115 

+ w e  California Sen Francisco SMSA 030201 San Francisco San Francisco o o > 0 J - l  

115 
r( U 

Calif ornis San Francisco SMSA 030202 San Francieco Oakland -14 m 

115 
g2< 

California San Bernardino SMSA 032501 San Bernardino San Eernardino a 1 4 0  
C * r c  

113 
0 J s a  California Salinas-Monterey 032601 Monterev Montcre~ aaOu 

Colorado Puablo SMSA 041101 Pueblo Pueblo 113 113.3 

Georgia Atlanta SMSA 051201 Atlanta Atlanta 1117 1125.6 

Georgia Spalding Co. Croup 051301 Griffin Griffin 112 112.4 

Idaho Bear Lake Co. Group 072801 Blackfoot Blackfoot 111 111.1 

Indiana Indianapolis SMSA 080301 Indianapolis Indianapolis 114 114 

Indiana Indianapolis SMSA 080302 Indianapolis Plainf ield 112 112.1 

Indiana Benton Co. Croup 080401 Rensselaer Rensseleer 

Iowa Dubuque SMSA 091401 Dubuque Dubuque 

Kentucky Cincinnati SMSA (Ky.) 101501 Covington Covington 114-113 114.2 

Louirirna Terrebone Parirh 111601 Houma City Houma City 

Maseachueette Boston SMSA 123101 Boston Boston 

Messrchuretts Boston SMSA 123102 Boeton Framingham 118 119.5 

Phesachusettr Plymouth Co. Group 123201 Brockton Brockton 119 1/10.9 

Michigan Detroit SMSA 130501 Detroit Detroit 

Michigan Detroit SMSA 130502 Detroit Oak Perk 

Michigan Jackeon SMSA 130601 Jackson Jackson 

Nebraska Red Willow Co. Group 141701 McCook McCook 

N e w  Mexico Chaver Co. Croup 161801 Roswell Rwwell 113 112.3 

North Carolina Jacbon Co, Group 171901 Sy lva Sylva 

North Carolina Stanley Co. Group 172401 Albemarle Albsaurle 

Ohio Licking Co. Group 181001 Newark Newark 

Ohio Akron SMSA 180701 Akron Akron 

Ohio Cincinnr ti SMSA 180801 Cincinnati Cincinnati 

Ohio Toledo SKSA 180901 Toledo Tolrdo 

South Carolina Newberry Co. Croup 193001 Newberry Newberry 111 111.2 

Texer El Prro SMSA 212001 El Prso El Pa80 113 115.0 

Taxre Corpur Chrirti 212101 Corpus Chrieti Corpur Chrirti 113 114.8 

Trxrr HcCullock-Coleman 212201 Lllinger Ballingar 113 111 

Texar Hourton SM8A 212301 Hour ton Hour ton 113 113.1 

Virginir Norfolk M U  23901 Norfolk Portmouth 114 114.2 

Wrrhiqtoa Suttlr S M A  242701 Srrttlr Seattle 116 117.7 



l icenses  only, 

2. T h i s  s t a t i o n  type has c l e rks  which a re  designated t o  

handle spec i f i c  types of t ransact ions.  They complete a l l  phases 

of the procedure except photography or cash payment. Either bf 

these functions is handled by a  s ing le  person a t  the l a s t  stop. 

T h i s  type of operation may a l so  s e l l  p l a t e s  in  addition t o  dr iver  
1 icenses . 

3 .  T h i s  s t a t i o n  type has c l e rks  which handle a l l  types of 

t ransact ions and a l l  phases of these t ransact ions including the 
taking of cash. No pictuzes a re  taken here. 

I t  should be pointed out t h a t  while these represent three 
types of l icense  s t a t i o n s  most f requent ly found, other configur- 

-. - 
a t ions  e x i s t  which a re  geared t o  spec i f i c  locat ion and volume 
requirements. These range from one man operations w i t h  low vol- 

umes, possibly on a  mobile basis ,  t o  huge volume operations w i t h  

many windows or s tops,  and multiple cameras. 

A t  t h i s  point it became apparent t h a t  wide va r i a t ions  in  s ta -  
t ion  types would complicate the i n i t i a l  interviewee se lec t ion  

plans, 
Based on the questionnaire pre- tes ts  i t  was determined tha t  

we could interview a t  a  theore t i ca l  r a t e  of not more than 3 inter-  
views per hour. T h i s  f igure  was t o  become the bas is  fo r  calculatm 

ing the interviewing r a t i o .  

To maintain a  s t r i c t  probabi l i ty  sample i t  is necessary t o  

sample the renewal appl icants  a t  a  r a t e  consis tent  w i t h  the vol- 
ume of the renewal s t a t i o n .  The procedures (Reference 1) r e s u l t  

i n  a  sampling r a t i o  such tha t  one in  every n  persons is chosen t o  

be interviewed. However, one of the assumptions necessary fo r  the 

procedure is tha t  the o f f i c e  volumes i n  the formula a r e  accurate. 

Unfortunately, it was very d i f f i c u l t  t o  determine the volume of 
renewal appl icants  per month fo r  many of the locations.  



Records of the  number of renewal appl icat ions processed a re  
kept by the s t a t e .  However, there  is usually a considerable delgy 

in  accumulating such records s o  tha t  ava i lab le  f igures  a re  from 

one t o  12 months out of date.  Comparisons w i t h  previous years is 

a l s o  very d i f f i c u l t  because past  records a re  e i t h e r  not kept, 
unavailable,  or the record keeping system was changed. Renewal 

records likewise may not be accurate or ava i lab le  a t  the s t a t i o n  

l eve l  because they keep count of only the t o t a l  volume of business 

(e.  g. including vehicle  r e g i s t r a t  ion) or pass the  information on 
da i ly  t o  the s t a t e .  

Driver l icense renewals a re  of ten control led only loosely by 

the expirat ion da te  and by extended "gracelV periods. Factors such 

as  weather, p o l i t i c s ,  holiday periods, and the day of tne week 
cont ro l  the times t h a t  people may decide t o  renew t h e i r  l icense.  

Thus the renewal volume f igures  frequently were guesses and hence 

inaccurate for  the precise  requirements of the formula. Studies 

were made of the volume of dr iver  l icense  renewals in  se lec ted  

s t a t i o n s  and the random e f f e c t s  previously described were confirm- 

ed, The r e s u l t s  of one of these s tud ies  a re  shown in Figure 4. 

Also, it is assumed i n  the der ivat ion of a se lec t ion  r a t i o  

t h a t  a s u f f i c i e n t  number of interviewers would be avai lab le  t o  
interview during the peak periods, or t h a t  people would be asked 

t o  wait. Since the former is impossible t o  predict  and a l so  too 

expensive, and the l a t t e r  prohibited by the  l icense personnel, 

a compromise procedure had t o  be devised fo r  determining the r a t i o .  
Based on the  estimated number of interviews per hour (conf ir-  

med by a study in  Jackson, Michigan: Figure 5) a method was de- 

vised whereby a se lec t ion  r a t i o  could be determined tha t  would 
cons t i tu te  a compromise but not introduce a subs tan t i a l  bias  in to  

the survey, 
The method devised t o  ca lcula te  the r a t i o  was based on the 



Figure  4 

A S e l e c t e d  D r i v e r  License  S t a t i o n  Renewal Volume Summary 

S t a t i o n :  Macomb (Michigan) 1 

Renewals - Average,  p r e v i o u s  month, from s t a t e  r e c o r d s  

Monthly 3980 
Weekly 947 
Dai ly  189 

Dai ly  Volume f o r  7 days  

Date Day 

Feb. 2 M 

3 Tu 

4 W 

5 Th 

6 F 

Number of Renewals 

246 

175  

18 5 

13 1 

177 

1265 (average/day - 7 day 
p e r i o d  = 180)  



I F i g u r e  4 c o n t ' d .  

H o u r l y  B r e a k d o w n  

H o u r  V o l u m e  R e n e w a l  R a t e  

O b s e r v e d  E s t i m a t e d  E s t i m a t e d  O n e  r e n e w a l  e v e r y  m i n u t e  
on Feb. 10 f r o m  a c t u a l  f o r  peak day Feb. 10 w e e k l y  ~ e b .  2 

w e e k l y  average Feb. 2 average 

3 : O O  - 4 : O O  13 15.0 20.2 4.6 4 . 0  3.0 

4 : O O  - 5 : O O  29 33.4 45.0 2 . 1  1 . 8  1 . 3  

r o t a l s  8$ h o u r  day  159 183 246 





average renewal volume per hour us ing the  l a t e s t  a v a i l a b l e  e s t i -  

mates from t h e  s t a t i o n  manager o r  t h e  s t a t e  a u t h o r i t i e s ,  accord- 
ing t o  whichever seemed more accura te .  By d iv id ing  3 (average 

number of in terviews per hour) i n t o  t he  volume per hour, t he  . 
c o r r e c t  r a t i o  can be ca l cu l a t ed .  T h i s  number was rounded t o  the  

next h ighest  whole number and became the  sampling r a t i o ,  n. 

Table 4 includes t he  ca l cu l a t ed  r a t i o s  along w i t h  vac tua l"  

r a t i o s  ca l cu l a t ed  a f t e r  t he  interviewing period,  us ing volume 

information c o l l e c t e d  during the  interviewing period.  Permission 

was given t o  the  f i e l d  managers t o  make adjustments i n  the  design 

r a t i o  should condi t ions  warrant such changes. Also, i f  the  i n t e r -  

viewer determined t h a t  a  problem ex i s t ed  in  the  r a t i o ,  she could 

make a  recommendation t h a t  t h e  r a t i o  be changed. 

SURVEY IMPLEMENTATION 
Tasks accomplished p r io r  t o  the  data  c o l l e c t i o n  phase included 

prepara t ion  of t h e  survey mater ia l s ,  packaging of t h e  question- 

n a i r e s  and ma te r i a l s ,  development of record keeping systems, f i e l d  

manager t r a i n i n g ,  interviewer recruitment and l i a i s o n  w i t h  l o c a l  

d r iver - l i cense  s t a t i o n  managers. 

Using information generated e a r l i e r ,  each quest ionnaire  and 

cover card was stamped w i t h  t he  proper l oca t ion  number and assem- 

bled by placing the  cover card in s ide  page one of the  question- 

n a i r e .  These assembled forms were then f i l e d  according t o  loca-r 

t i o n  number t o  await  packaging pr io r  t o  shipment t o  t he  p a r t i c u l a r  

interviewer l oca t ions .  Each loca t ion  group of ques t ionna i res  con- 

t a ined  approximately t he  number of quest ionnaire  forms a s  spec i f -  

i ed  i n  t he  survey plan. Yar ia t ions  e x i s t  between the  numbers re -  

quired and the  quant i ty  a c t u a l l y  prepared fo r  each loca t ion  be- 

cause i n  some loca t ions  it became apparent t h a t  we would not 

make the  required quota in  t he  spec i f i ed  time period.  

Addi t ional ly ,  s eve ra l  items were needed fo r  eacn interviewing 



l o c a t i o n .  These were d i s t a n c e  code  maps, p o p u l a t i o n  code g u i d e s ,  

income c a r d s  and forms f o r  u s e  by t h e  i n t e r v i e w e r .  The  d i s t a n c e  

code  maps were p r e p a r e d  f o r  u s e  by t h e  i n t e r v i e w e r  a s  r e q u i r e d  t o  

answer q u e s t i o n  number 3 of t h e  q u e s t i o n n a i r e .  Each map (example 

shown i n  F i g u r e  6)  was p r e p a r e d  u s i n g  a  s t a n d a r d  r o a d  map of t h e  

r e g i o n  s u r r o u n d i n g  t h e  i n t e r v i e w i n g  c i t y .  The maps were mounted 

on a  s t i f f  back ing  and c o n c e n t r i c  c i r c l e s  drawn on them t o  c o r -  

r e spond  t o  t h e  d i s t a n c e  code  v a l u e s  u s i n g  the  f o c a l  c e n t e r  of t h e  

c i t y  a s  t h e  c e n t e r  of t h e  c i r c l e s .  

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

l o c a t i o n  t o  be used  w i t h  q u e s t i o n  2 of t h e  q u e s t i o n n a i r e .  Using 

1960 c e n s u s  i n f o r m a t i o n ,  t h e  p o p u l a t i o n  code  v a l u e  f o r  e a c h  c i t y ,  

town, and v i l l a g e  w i t h i n  t h e  PSU was de t e rmined .  An example pop- 

u l a t i o n  g u i d e  is shown i n  F i g u r e  7. 

S i n c e  q u e s t i o n  8 of  t h e  q u e s t i o n n a i r e ,  Income, is c o n s i d e r e d  

s e n s i t i v e  by some, a  s m a l l  c a r d  was p r e p a r e d  g i v i n g  t h e  income 

r a n g e s  and c o r r e s p o n d i n g  codes  and mounted on heavy c a r d b o a r d  f o r  

u s e  by t h e  r e s p o n d e n t s .  Thus t h e  i n t e r v i e w e r  c o u l d  r e a d  t h e  ques- 

t i o n  and hand t h e  c a r d  t o  t h e  i n t e r v i e w e e  a s k i n g  o n l y  f o r  t h e  

code  v a l u e  c o r r e s p o n d i n g  t o  h i s  r e s p o n s e ,  The  c a r d  is r ep roduced  

i n  F i g u r e  8 .  

S i n c e  we were t o  d e a l  w i t h  app rox ima te ly  40 d i f f e r e n t  peop le  

a s  i n t e r v i e w e r s  d u r i n g  t h e  c o u r s e  of t h e  i n t e r v i e w i n g  t a s k ,  i t  

became e v i d e n t  t h a t  a  guidebook would be n e c e s s a r y .  Such a  book 

was p r e p a r e d  t o  s e r v e  a s  n o t  o n l y  a  t r a i n i n g  d e v i c e  bu t  a s  a ref-  

e r e n c e  work f o r  t h e  i n t e r v i e w e r  and a n  a i d  t o  i n s u r e  u n i f o r m i t y  

among t h e  i n t e r v i e w e r s .  

To a s s i s t  i n  t r a i n i n g  and implement ing t h e  a c t u a l  i n t e r v i e w -  

i n g  l o c a t i o n s ,  f o u r  HSRI s t a f f  members were d e s i g n a t e d  a s  F i e l d  

Managers.  I n  a d d i t i o n  t o  t h e  Survey D i r e c t o r ,  t h e s e  peop le  s e r v e d  

a l s o  a s  t h e  l i a i s o n  between H S R I ,  t h e  - d r i v e r  l i c e n s e  s t a t i o n  and 

t h e  i n t e r v i e w e r .  Once t h e  mas t e r  s c h e d u l e  of i n t e r v i e w i n g  was 



F i g u r e  6 

I n t e r v i e w i n g  D i s t a n c e  Code Map 



Figure  7 - 
Example Popula t ion  Guide 

S e a t t l e  SMSA 

King Co. 
Snohomish Co. 

King County Snohomish County 

Incorpora ted  C i t i e s  Codes Incorpora ted  C i t i e s  Codes 

Algona 1 Edmonds 3 

Auburn 3 Eve re t t  4 

Bellevue 3 Ly nnwood 3 

Des Moines 1 Mountlake Terrace  3 

Issaquah 1 Snohomish 2 

Kent 3 

Kirkland 

Medina 

3 Incorpora ted  Towns and/or V i l l age s  

1 Arl ington 1 

Normandy Park 2 Darr ington 1 

Renton 3 East  Stanwood 1 

S e a t t l e  7 Gold Bar 1 

Yarrow Poin t  1 Gran i te  F a l l s  1 

Index 1 

Incorpora ted  Towns and/or 
V i  1 l a ae  s 

Marysvi l le  

Monroe 
Beaux Arts 1 

Mukilteo 
Black Diamond 1 St  anwood 
Bo the l l  1 

Su l t an  
Carnat ion 1 

Clude H i l l  

Duvall  

E ~ s t  Redmond 

Enumchaw 

Hough ton 

H u n t s  Po in t  

North Bent 

P a c i f i c  

Redmond 

Unincorporated Towns and/or V i l l age s  

Beverly Park South 1 

Fairmont 1 

I n t e r c i t y  1 

Lake Stevens 1 

Lowell 1 

Pinehurs t  2 

Shoul tes  2 

Snoqualmie 1 

Tukwila 1 



Figure 8 

Income Card 

NUMBER 

PERSONAL WEEKLY OR YEARLY INCOME 

BEFORE TAXES 

yearly 

under $5,000 

$15,000-$20,000 

over $20,000 

don ' t know 

no income 

INCOME 

weekly 

under $100 

$100-$200 

$200-$3 00 

$3 00-$4 00 

over $4 00 



prepared, t he  f i e l d  managers were assigned t o  s p e c i f i c  interview- 

ing l o c a t i o n s ,  A l l  t a sks  then concerned w i t h  t h e  survey imple- 

mentation and da ta  c o l l e c t i o n  a t  t h e i r  l oca t ions  became t h e i r  

r e s p o n s i b i l i t y .  These t a s k s  included contac t ing  the  l o c a l  d r ive r  

l i c ens ing  s t a t i o n  manager, ar ranging the  s p e c i f i c s  of t he  i n t e r -  

viewing schedule ,  t r a v e l i n g  t o  the  survey loca t ion ,  t r anspor t i ng  

the  survey ma te r i a l s  t o  the  s p e c i f i c  l oca t ions ,  meeting the  l o c a l  

d r ive r  l i c ense  personnel ,  con tac t ing  and t r a i n i n g  the  in te rv iewer ,  
superv is ing  the  f i r s t  few interviews,  and maintaining contac t  w i t h  

w i t h  the  in terviewer  once the  survey was underway. A form was 

devised f o r  recording the  pe r t i nen t  information about t he  survey 

loca t ion  such t h a t  re-contact  could be r e a d i l y  e s t ab l i shed .  T h i s  

form is shown i n  Figure  9 .  

I t  was determined t h a t  h i r i n g  our own interviewing s t a f f  

would be a  cumbersome and complicated task  s i n c e  t h e  in terviewing 

loca t ions  a r e  spread over t h e  e n t i r e  country.  Therefore it was 

decided t o  employ the  s e r v i c e s  of t he  temporary help  agencies  
loca ted  in  or near t he  in terviewing loca t  ion,  These agencies  
have the  c a p a b i l i t y  of providing t a l e n t  from t h e i r  pool of t r a i n e d  
personnel t o  meet ouf requirements on a  very s h o r t  n o t i c e  w i t h  

t he  added advantage of r e l i e v i n g  us of the  burden of in terviewing,  
h i r i n g  and paying the  in terviewers .  Addit i ona l ly  t he  performance 

of these  people is guaranteed. 

Kelly Services  Marketing Divis ion was chosen a s  the  major 

temporary he lp  agency t o  supply our needs. T h i s  choice was made 

because of t h e i r  nationwide a v a i l a b i l i t y ,  more f l e x i b l e  schedul ing 

arrangement, and favorable  r a t e ,  By working through t h e i r  market- 

ing d i v i s i o n  we were ab l e  t o  coordinate  the  arrangements f o r  i n t e r -  
viewers i n  3 1  of t h e  37 l oca t  ions .  Kelly Serv ices  was a b l e  t o  

fu rn i sh  us w i t h  an in terviewer  on a  one week no t i ce  i n  t hese  31 
loca t ions  a t  a f l a t  r a t e  of $4.00 per hour s t r a i g h t  time w i t h  pre- 



Figure 9 

Interviewing Log 

S t a t e  Region 

Location No. Interviewing C i t y  

Total  Interviews Desired 

Questionnaire Sequence From t o  

Interviewing Location: 

S ta t ion  Name 

Sta t ion  Address 

Zip 
c i t y  

Telephone 
area 

Contact ~ e r s o n , ( s )  Posit  ion 

Posi t  ion 
Sta t ion  Hours and Days: 

Interviewer 

Name 

Kelly Office No. ( ) Non Kelly- 
see remarks 

Address 

Zip  
C i t y  

Telephone (home ) 
area 

Remarks : 

Training begun: (da te)  
Interviewing begun: (da te)  

INTERVIEWING RATIO; r a t i o  - date  



m i u m  hours and t r a v e l  addi t ional .  T h i s  $4,00 f igure  included 

a l l  cos t s  of employment including wages, f r inge  benef i t s ,  insur- 

ance, e t c .  Also Kelly Services agreed t o  furnish c l e rks  a t  $3.00 

per hour when needed on almost a n  hour's not ice ,  

B i l l i n g  fo r  a l l  interviewing was once a week. The interview- 
e r s  received constant supervision from the Kelly Services super- 
v i so r s  i n  the interviewing c i t y ,  

I n  the other s i x  locat ions it was necessary t o  f ind  other 

sources of interviewers because Kelly Services did not have of- 
f ices  convenient t o  these loca t  ions. 

For f i v e  of the s i x  other loca t  ions we turned t o  temporary 

help o f f i c e s  i n  or near these c i t i e s ,  The arrangements were about 

the same as  w i t h  Kelly Services.  The spec i f i c  organizations were 

Manpower, Inc . ,  i n  Newberry, S ,  C . ,  Dubuque, Iowa, and Blackfoot, 
Idaho; Western Gir l  i n  Monterey, Cal i forn ia ;  and Professional 

Placement in Roswell, New Mexico, 

I n  McCook, Nebraska no temporary help o f f i c e  was avai lab le .  

Therefore, we were forced t o  h i re  our own interviewer,  By con- 

t a c t i n g  the Nebraska S ta te  Employment Security Commission in  
McCook we were able  t o  secure t h e i r  ass i s tance  in r ec ru i t ing  a 

qual i f ied  employee. 
In a l l ,  38 interviewers and 10 c le rks  were used t o  gather 

the data.  A l l  b u t  one of the interviewers were female. 

DATA COLLECTION 
The beginning of data co l l ec t ion  i n  a typica l  survey locat ion 

involved a i r  t r a v e l  t o  the c i t y  by a f i e l d  manager, meetings w i t h  

the l icense  off ice  manager and Kelly Services manager, t r a in ing  
of the interviewer for  3 or 4 hours using the guidebook, and super- 

vis ion of the f i r s t  few hours of interviewing, A l l  mater ia l s  
were brought by the f i e l d  manager, In some cases ,  t h i s  involved 



f i v e  l a rge  cardboard boxes of interview forms. 

Periodic  phone contacts  were made during the  survey period 

t o  see  t h a t  everything was progressing according t o  plan. 

The cha r t  of Figure 10 shows the da tes  and durat ions of the  

surveys by loca t  ion, 
Complete questionnaires were returned t o  HSRI  by mail a s  each 

boxful l  was completed. 

CODING 
A s  each boxful l  of questionnaires was received, i t  was check- 

ed f o r  contents  aga ins t  the  process cont ro l  sheet  used t o  prepare 
the  questionnaires f o r  the o r i g i n a l  shipment. The questionnaires 

were then f i l e d  t o  await the  coding process. 

Six coders were hired and t r a ined  in  the coding techniques. 

To f a c i l i t a t e  t h e  coding process, a  coding guide book was develop- 

ed containing the population guides fo r  each loca t ion ,  the  occu- 

pation code guides, , miscellaneous code guides., and general  coding 
ins t ruc t ions ,  _3Cp addi t ion  the Rand McNally road a t l a s  containing 

dupl ica te  d is tance  code maps was ava i l ab le .  A U. S. Census a t l a s  
was used t o  loca te  places not e a s i l y  found on the road a t l a s .  

Each quest ionnaire  was processed a s  follows. The coder re- 
moved the  cover card from the  questionnaire and t o r e  off the top 

two pages of the form, The cover card was f i l e d  separa te ly  and 

the  pages discarded. Each form was t h e n  reviewed fo r  l e g i b i l i t y  

of responses and the leading zeros were added where necessary. 

The proper responses t o  c e r t a i n  option questions were checked 

and the  occupation was coded. I f  the responses t o  the  population 

or  d is tance  questions were missing, these were a l s o  checked, The 
coders then i n i t i a l e d  the  form and returned it for  re-f i l i n g .  

'The data co l l ec t ion  and coding e f f o r t  was concluded on June 

1 7 .  
Of the 10,000 questionnaires sent  out and returned,  8014 were 



SAN FRANCISCO , 

OAKAND 
MONTEREY 
LOS ANGELES 
PASADENA 
SAN. BERNARDIN~ 
PUEBLO 
GRIFFIN 
ATLANTA 
BLACKFOOT 
INDIANAPOLIS 
PLAINFIELD 
RENSSELAER 
DUBUQUE 
COVINGTON 
HOUMA 
BOSTON 
FRAMINGHAM 
BROCKTON 
JACKSON 
DETROIT 
OAK PARK 
MCCOOK 
ROSWELL 
ALBEMARLE 
SYLVA 
TOLEDO 
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used and 1986 were re turned blank. Of t he  8014 people approached 

and asked t o  be interviewed, 7145 accepted and 869 re fused ,  
Some of the  reasons given f o r  r e f u s a l  t o  p a r t i c i p a t e  a r e  

given i n  Table 5. 

DATA REDUCTI ON 

The quest ionnaires  were keypunched and v e r i f i e d  in  batches,  

by sampling a rea ,  a s  soon a s  they were coded, Each case  was rep- 

resented by th ree  cards .  Once v e r i f i e d ,  t he  sub-checks f o r  each 

a rea  were merged by card s o r t e r .  The keypunching operat ion was 

spread over a  two month period a s  was the  coding. '  

When approximately one t h i r d  of the  e n t i r e  sample was key- 

punched, v a r i a b l e  d e f i n i t i o n  cards  f o r  a  va r i ab l e  d i c t i ona ry  were 

prepared including va r i ab l e  name, number, and card loca t ion ,  and a  
f i l e  bu i ld ing  process began, Using the  d e f i n i t i o n  cards ,  data  

ca rds ,  and appropr ia te  program con t ro l  ca rds ,  a  magnetic tape f i l e  

was b u i l t ,  T h i s  p a r t i a l  f i l e  was s u i t a b l e  fo r  use i n  checking 

the  accuracy of t he  data  coding and punching processes and i n  

t e s t i n g  programs f o r  use i n  analyzing the  e n t i r e  f i l e .  The f i r s t  

output  of t he  f i l e  was a  means and marginals and a  d i c t i ona ry  f o r  

t he  purposes of checking f o r  e r r o r s .  
By us ing the  means and marginals ou tpu t ,  t he  d ic t ionary ,and  

code guide, the  task  of checking fo r  e r r o r  began, The f i r s t  check 

was t o  search  the  frequency d i s t r i b u t i o n  (marginal) f o r  improper 
code va lues ,  Several  such problems usua l ly  r e s u l t i n g  from coding 

or keypunching e r r o r  were de tec ted .  The tape  f i l e  was then search- 

ed f o r  the  sequence number corresponding t o  the  da ta  s e t s  i n  e r r o r  

using the  HSRI Data Set  L i s t  Program, Once the  p a r t i c u l a r  case  

numbers were known, the  corresponding ques t ionna i res  and cards  

were checked and the  c o r r e c t  response s u b s t i t u t e d  i n  the  master 
t ape  f i l e ,  A s  a d d i t i o n a l  groups of cases  became a v a i l a b l e ,  t he  
two remaining t h i r d s  of t he  f i l e  were b u i l t  and e r r o r  checked in  



Table 5 

Reasons f o r  Refusal 

Have not been driving (no ca r ,  no l i cense ,  ill, i n  s e rv ice ,  e t c . )  

Due a t  o r  l a t e  f o r  work, school, appointment, e t c .  

On lunch hour o r  break from job 

Someone waiting (spouse, ch i ldren ,  e t c . )  

Can't speak or understand English 

No time, too b u s y ,  i n  a h u r r y ,  pressed f o r  time 

Have other  du t i e s  and/or errands t o  a t tend  t o  

Can't be bothered, not i n t e r e s t e d ,  refused without g i v i n g  any 
reason 

Not well  a t  time of request 

Parking meter expired or  about t o ;  double parked 

Telephone follow-up which could not be reached a t  home 

Miss ing  da ta  

Miscellaneous: A n t i  surveys; annoyed; be l l ige ren t ;  refused 
t o  even give name; completely ignored reques t ;  did not want 
t o  be ca l l ed  a t  home; government knows too much already;  not 
any of your business;  too nervous; too many in te r rup t ions  i n  
h i s  motel business;  bad mood; had l icense  suspended; research 
people where he works; unable t o  p a r t i c i p a t e  f o r  three days; 
had t o  go a f t e r  more money; j u s t  looking f o r  r e s t  room; 
"surveys are  a p ro tes t  p lo t  and ought t o  be banned." 



t he  same manner, 

Once the e n t i r e  f i l e  had been b u i l t  i n  sec t ions  and checked 

as  above, i t  was merged in to  one f i l e  containing a l l  8014 cases ,  

sor ted  in  numerical order ,  The master f i l e ,  contained on one r o l l  

of tape was ready fo r  fur ther  e r ro r  checking and subsequentanaly- 
sis. 

In the three  data reduction phhses, the f i l e  was reduced 

from 128,244 sheets  of paper (8014 cases x 16 pages per case) t o  
24,042 punched cards (3 per case) t o  about 232 f e e t  of magnetic 

tape (0.348 inches per case ) ,  The magnetic tape w i l l  be retained 
f o r  fu tu re  reference,  

Once the e n t i r e  f i l e  was ready, a second means and marginals 

was prepared for  the  purpose of fur ther  f i l e  checking and e r ro r  

de tec t ion ,  T h i s  time more complicated checks were performed i n -  

cluding searching fo r  improper responses t o  branching questions,  

searches f o r  very high responses t o  mileage q,uestions,large numk 

bers of accidents and v io la t ions ,  and fo r  completeness and contin- 

u i t y  of mult iple  response questions.  The resu l t an t  f i l e  contained 
8007 va l id  cases (7 were discarded as  unusable fo r  a  va r i e ty  of 
reasons) , 
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APPENDIX D 

DERIVED SURVEY VARIABLES 

SOC 10-ECONOM I C  SCALE 
T h i s  s c a l e  is based on work by ~ o l l i n ~ s h e a d l  which presents  

a  method f o r  construct ion an a n a l y t i c a l ,  numerical measure of an 

ind iv idua l ' s  soc io-economic s t a t u s ,  i ,  e .  " soc ia l  c l a s s v ,  based on 

h i s  occupation and education. Class  1 on the  Hollingshead SES is 

the  highest ,  and Class 5 is the  lowest ,  Each c l a s s  corresponds 

t o  a  range of SES scores  derived from rankings of occupation and 

education.  

Occupation Class  

1. Higher execut ives ,  p ropr ie tors  of l a rge  concerns, major 

profess ionals  , 

2 .  Business managers, p ropr ie tors  of medium s ized  business,  

l e s s e r  profess ionals .  

3 .  Administrat ive personned., p ropr ie tors  of small  indepen- 
dent businesses,  minor profess ionals .  

4 .  C l e r i c a l  and s a l e s  workers, t echnic ians ,  owners of 
l i t t l e  businesses ,  

5. Sk i l l ed  manual employees. 

6. Machine operators  and semi-skil led employees. 

7 .  Unskilled employees. 

Education Class  

1. Graduate or profess ional  t r a i n i n g .  

l ~ o l l i q g s h e a d ,  A .  B. and F. C .  Redlick, Socia l  Class and 
~ e n t a i  I l l n e s s ,  John Wiley and Sons, New York, 1958. 



2.  Standard co l l ege  or  u n i v e r s i t y  graduat ion.  

3 .  P a r t i a l  co l l ege  t r a i n i n g .  
4 .  High school g radua tes ,  

5 ,  P a r t i a l  high school ,  

6 ,  Junior  high school ( p a r t i a l  or  graduate) .  

7 ,  Less than seven years of school ,  

The SES score  is given by: 

SES Score = 7x (Occupation Class)  + 4x (Education Class)  
The f i v e  s o c i a l  c l a s s e s  correspond t o  ranges of SES sco re s  a s  

f  01 lows : 

Soc ia l  Class  SES Score Range 
1 11 - 17 
2 18 - 27 
3 28 - 43 

4 44 - 60 

5 61 - 77 

KNOWLEDGE OF ENGINE INDEX 
In the  e a r l y  a n a l y s i s  of da t a  from the  prel iminary survey,  

i t  was found t h a t  while v a r i a b l e s  dea l ing  w i t h  veh ic l e  engine 
such a s  number of cy l inde r s ,  cubic inches of displacement,  and 
horsepower were of some use a s  p r e d i c t o r s ,  l a r g e r  d i f f e r e n c e s  

among mileage e s t ima te s  occurred between those  who could answer 

these  quest ions  and those  who could n o t ,  
From t h i s  a n a l y s i s  it was concluded t h a t  personal  knowledge 

is not a good source  of engine information,  but  t h a t  f a m i l i a r i t y  

w i t h  t he  engine is a u se fu l  p r e d i c t o r ,  Therefore,  a  new d r i v e r  

v a r i a b l e ,  a  "knowledge of engine index" was der ived ,  



Structure of Knowledge of Engine Index 

Var iable  
Level Def i n  it ion 

1 Subject did not know number of cyl inders ,  cubic inches, 

or horsepower. 

2 Subject knew the number of cyl inders ,  b u t  did not know 
cubic inches or horsepower. 

3 Subject knew the number of cylinders and cubic inches 

but did not know horsepower, 

4 Subject knew a l l  three characteristics--number of cylin- 

ders ,  cubic inches, and horsepower, 

URBANIZATION INDEX 

The urbanization index was prepared as  a potent ia l ly  superior 

predictor t o  population of residence community, because it includ- 

e s  population of a cen t ra l  c i t y  and dis tance,  

The index is given by: 

where: Pr is the population code (0 - 7) of the com- 
munity of residence. 

PC is the population code of the cen t ra l  c i t y ,  

D ' i s  the distance code (1 - 7) from residence 

t o  cen t ra l  c i t y .  

The ranges of index values corresponding t o  code values of 

the urbanization-index variable  a re  a s  follows: 

Range of Index 

0 - 7  

8 - 20 

2 1  - 49 

Code 
0 - 7  

8 

9 



APPENDIX E  

ADDITIONAL A I D  CHARTS OF CLASSIFICATION ANALYSIS 

T h i s  appendix  p r e s e n t s  s even  a d d i t i o n a l  A I D  c h a r t s  t o  supp le -  

ment t h e  b a s i c  c h a r t  of F i g u r e  7 i n  Volume I ,  The d i f f e r e n c e s  

among c h a r t s  a r e  due t o  t h e  u s e  of a ) d i f f e r e n t  dependent  v a r i -  

a b l e s  and  b) "reduced setsM of independent  v a r i a b l e s ,  w h i c h  ex- 

c l u d e  t h o s e  which r e f e r  t o  p e r c e n t  d r i v i n g  under  c e r t a i n  cond i -  

t i o n s .  is t h e  mean v a l u e  of a  group and N is a  group s i z e ,  The  

n o t a t i o n s  under  t h e  N v a l u e s  i n d i c a t e  t h e  v a r i a b l e  l e v e l s  i n c l u d e d  

i n  t h e  g roup ,  

CHARTS WITH 30 - DAY MILEAGE AS DEPENDENT VARIABLE 

F i g u r e  1 is an  A I D  c h a r t  based  on a  30 - day mi l eage  e s t i m a t e  

a s  t h e  dependent  v a r i a b l e  and t h e  "reduced set1? of  independent  

v a r i a b l e s ,  (The u s e  of  t h e  reduced  set  p e r m i t s  a n a l y s i s  o f  t h e  

e f f e c t  of  d r i v e r - v e h i c l e  v a r i a b l e s ,  which a r e  s t r o n g e r  p r e d i c t o r s . )  

The v e h i c l e  codes  i n  t h e  "Type of Veh ic l ev  boxes a r e :  

1, Passenger  Car 

2 ,  Smal l  Truck 

3 .  Large  Truck 
4 .  Truck-Tra i l e r  Combinat ion 

5 ,  Tax i  o r  Limousine 

6 ,  Bus 

7 ,  Other  

9 ,  Mis s ing  Data  

The  e n g i n e  knowledge codes  a r e  g i v e n  i n  Appendix D (9 is 

m i s s i n g  d a t a ) ,  By comparing F i g u r e  1 w i t h  t h e  b a s i c  A I D  c h a r t  i n  

F i g u r e  7 of Volume 1, i t  is s e e n  t h a t  t h e  t h r e e  best p r e d i c t o r s  

do  n o t  change ,  b u t  model y e a r ,  e n g i n e  knowledge and number of  ve- 
h i c l e s  d r i v e n  a r e  a l s o  r e v e a l e d  a s  good p r e d i c t o r s ,  



FIGURE 1 

AID Chart: 30-day Mileage as Dependent Variable 
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Figures 2  and 3 a r e  A I D  c h a r t s  based on the  na tu ra l  logarithm 

of a  30 - day mileage es t imate  a s  the  dependent va r i ab l e .  T h i s  

is used t o  c r e a t e  a  d i s t r i b u t i o n  which more c lo se ly  approaches the  

normal. Figure 2 uses the  f u l l  s e t  of independent va r i ab l e s ,  and 

Figure 3 the  reduced s e t .  Both f i gu re s  v e r i f y  sex ,  d r ive  on job 

and veh ic le  type a s  best  p r ed i c to r s ,  Percentage dr iv ing  a t  n ight  

and on s t r e e t s  a r e  next bes t .  When "percent driving" va r i ab l e s  

a r e  removed, then number of veh ic les  d r iven ,  model year,  income 

and passenger ca r  s i z e  a r e  revealed,  

CHARTS WITH 7  - DAY MILEAGE AS DEPENDENT VARIABLE 
Figures 4 and 5  a r e  A I D  c h a r t s  based on a  7  - day mileage 

es t imate  a s  the  dependent va r i ab l e .  Figure 4 uses t he  f u l l  s e t  

of independent va r i ab l e s  and Figure 5 the  reduced s e t ,  Again, 

the  t h ree  bes t  p red ic tors  a r e  v e r i f i e d  (except sex  appears two 

l e v e l s  down in  Figure 4 ) .  Percent d r iv ing  on s t r e e t s  shows up 

s t ronger  than i n  previous c h a r t s .  

COMPARISON OF 7 - DAY AND 30 - DAY MILEAGE ESTIMATES 

A comparison was made between repor ted 7 2 day mileage e s t i -  
mates and repor ted 30 - day mileage es t imates .  T h i s  comparison 

used 6512 sub jec t s  who made both e s t ima te s ,  I t  is i n t e r e s t i n g  t o  

note t h a t  more sub jec t s  provided 7 - day mileage es t imates  a s  com- 

pared t o  those who provided 30 n day mileage es t imates  (6884 v s  

6576),a response r a t e  s u p e r i o r i t y  of almost f i v e  percent .  The 

c o r r e l a t i o n  c o e f f i c i e n t  between the  two es t imates  was 0 .84 , ind i -  

c a t i n g  a s t rong  interdependency, The mean miles per week fo r  a l l  

sub jec t s  was 271 compared t o  276 miles obtained from the  sample 

of d r i v e r s  used i n  t he  preliminary survey.  T h i s  d i f f e r ence  is 

wel l  wi thin  the  observed random v a r i a b i l i t y ,  
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FIGURE 3 

Reduced Set of Independent Variables 



FIGURE 4 

A I D  C h a r t :  7-day M i l e a g e  a s  Dependent  V a r i a b l e  
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FIGURE 5 

A I D  C h a r t :  7-day M i l e a g e  a s  Dependent  V a r i a b l e  

Reduced S e t  o f  I n d e p e n d e n t  V a r i a b l e s  



The average  mileage r epo r t ed  by 6512 s u b j e c t s  f o r  30 days - 
was 1013, somewhat l e s s  than fou r  t imes t h e  7 - day mileage of 269, 

Persons  were asked t o  s t a t e  whether o r  not  t h e i r  7 - day d r i v i n g  

was t y p i c a l .  The r e s u l t s  of t h i s  que s t i on  were: 61% repo r t ed  

t y p i c a l ,  23% r epo r t ed  they  d r ~ v e : . ~ l e s s  than  normal, and 15% repo r t -  

ed t h a t  t hey  drove more than normal. Thus, it appears  t h a t  e i t h e r  

t h e  30 - day e s t i m a t e s  may be b iased  downward s l i g h t l y  (underes t -  

imation) o r  t h e  7 - day e s t i m a t e s  may be b iased  upward s l i g h t l y  

(overes t imat ion)  . 
The mean yea r l y  mi leages  e x t r a p o l a t e d  from t h e  7 - day and 

30 - day e s t i m a t e s  a r e  a s  fo l lows :  

Yearly Mileage Yearly Mileage 
B a s , ~ d  on 7-Day Based on 30-Day 

Group - Est imate  Est imate  

61%: Previous-week d r i v i n g  normal 13 ,600  12,600 

15%: Previous-week d r i v i n g  more 

than normal 24,800 14,500 

23%: Prev ious-week d r  iv  ing  l e s s  

than  normal 7 ,800 9 ,560  

100%: A l l  s u b j e c t s  (6512) 14,000 12,200 

These r e s u l t i n g  yea r l y  mileages a r e  s i g n i f i c a n t l y  d i f f e r e n t  i n  a  

s t a t i s t i c a l  s ense  a t  an  = =  0 .05  l e v e l ,  Thus t h e r e  is a d e f i n i t e  

b i a s  i n  one o r  both e s t i m a t e s  s i n c e  presumably a d r i v e r ' s  response 

t o  t h e  mi les-dr iven ques t ion  r e p r e s e n t s  a sampling of h i s  yea r ly  

d r i v i n g ,  In a d d i t i o n  t o  t h i s  observed b i a s  between 7 - day and 

30 - day e s t i m a t e s ,  t h e r e  is a l s o  a pos s ib l e  unmeasured seasona l  

b i a s .  T h i s  could  r e s u l t  from t h e  s tudy  being conducted i n  t h e  

s p r i n g ,  In  s p i t e  of t h e  b i a s  t h e r e  is a cons i s t ency  i n  t h e  iden t -  

i f  i c a t  ion  of v a r i a b l e s  p r e d i c t i n g  exposure and i d e n t i f i c a t i o n  of 

subgroups having r e l a t i v e l y  homogeneous exposure (p re l iminary  



s u r v e y  d a t a  v s .  p i l o t  s u r v e y  d a t a ) ,  I n  a d d i t i o n ,  there is a  con- 

s i s t e n c y  of  t h e  subgroups  i d e n t i f i e d  a s  hav ing  uni form exposu re  

r e g a r d l e s s  of w h e t h e r  a  7 - day o r  a  30 - day e s t i m a t e  is u s e d ,  
a s  e x p l a i n e d  above w i t h  r e s p e c t  t o  F i g u r e s  4 and  5 .  Thus t h e  b i a s  

between t h e  7 - day and t h e  30 - day mi l eage  e s t i m a t e s  a p p e a r s  t o  

occu r  un i fo rmly  f o r  a l l  sub-groups ,  

F i g u r e  6 is a n  AID c h a r t  based  on t h e  number of  a c c i d e n t s  i n  
t h e  l a s t  three y e a r s  ( a d m i t t e d  by t h e  i n t e r v i e w e e )  a s  t h e  depend- 
e n t  v a r i a b l e .  Of t h e  three b e s t  p r e d i c t o r s  i d e n t i f i e d  i n  p re -  
v i o u s  c h a r t s ,  o n l y  d r i v e r  s e x  is v e r i f i e d  i n  F i g u r e  6. D r i v e r  

age  is i n t r o d u c e d  f o r  t h e  f i r s t  time a s  a  s t r o n g  p r e d i c t o r .  

The  u s e  of s e l f - r e p o r t e d  a c c i d e n t  r a t e s  o b t a i n e d  by i n t e r -  
view i n  a  dr  i v e r - l i c e n s  i n g  s t a t  i on  r a i s e s  some impor t an t  q u e s t  i o n s  

of b i a s  r e s u l t i n g  from pe r sons  f a i l i n g  t o  r e c a l l  or admi t  t h e i r  

c r a s h e s  f o r  t h e  p r e v i o u s  three y e a r s .  T h i s  problem has  been con- 

s i d e r e d  i n  Volume 11, d e a l i n g  w i t h  a c c i d e n t  d a t a  b i a s ,  The b i a s  

q u e s t i o n  is c r u c i a l  t o  t h e  comparison of t h e  two subgroups  s p l i t  

a c c o r d i n g  t o  socio-economic s c a l e  i n  F i g u r e  6. Here i t  is shown 
t h a t  f o r  a  subgroup  of male d r i v e r s  aged  2 1  - 25, t h o s e  i n  t h e  
lower socio-economic g roups  have fewer  c r a s h e s  p e r  d r i v e r  t h a n  
t h o s e  i n  t h e  h i g h e r  socio-economic g roups .  One might  a r g u e  t h a t  

t h e  lower SES g roups  have lower exposu re  and  t h i s  is s u p p o r t e d  i n  
a  weak s e n s e  by t h e  m i l e a g e  estimates. Another  p o s s i b l e  c o n c l u s i o n  

is t h a t  c o n t r a r y  t o  t h e  t r a d i t i o n a l  h y p o t h e s i s  t h a t  lower SES per -  
s o n s  e x h i b i t  more d e v i a n t  b e h a v i o r  and hence would be e x p e c t e d  t o  
have more c r a s h e s .  Another  p o s s i b l e  e x p l a n a t i o n  would be t h a t  

lower SES p e r s o n s  a r e  more r e l u c t a n t  t o  admi t  c r a s h e s  i n  t h e  o f f i c i -  
a l  s e t t i n g  of  a  d r i v e r - l i c e n s i n g  s t a t i o n .  A t  t h i s  p o i n t  it is n o t  

p o s s i b l e  t o  r e a c h  a  c o n c l u s i o n  between these a l t e r n a t i v e s .  A 
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r e a s o n a b l e  t e s t  would be t o  s t u d y  t h e  o f f i c i a l  r e c o r d s  f o r  t h e  

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

t o  h o l d ,  I f  t h e y  do ,  it might  l e a d  t o  some u s e f u l  p a r t i t i o n i n g  
of t h e  young d r i v e r  problem.  

F i g u r e  7 is a n  A I D  c h a r t  based  on a  d e r i v e d  a c c i d e n t  r a t e  a s  

dependent  v a r i a b l e  ( a c c i d e n t s  per  m i l l i o n  m i l e s ) .  T h e  t h r e e  b e s t  

p r e d i c t o r s  of p r e v i o u s  c h a r t s  do  n o t  a p p e a r ,  and o n l y  d r i v e r  a g e  

c o i n c i d e s  w i t h  F i g u r e  6. The r e s u l t s  a r e  s u b j e c t  t o  q u e s t i o n  be- 

c a u s e  t h e  magni tude  of t h e  mean a c c i d e n t  r a t e s  of t h e  groups  (de- 

r i v e d  by a v e r a g i n g  t h e  i n d i v i d u a l  r a t e s )  a r e  much d i f f e r e n t  t h a n  
t h e  c o r r e s p o n d i n g  r a t e s  d e r i v e d  by d i v i d i n g  number of  a c c i d e n t s  

i n  t h e  group  by t o t a l  number of miles i n  t h e  g roup ,  



APPENDIX F 

STATISTICAL SIGNIFICANCE OF PILOT SURVEY DATA 

UNIVARIATE ANALYS IS RESULTS 
A s  noted in  Section 4 of Volume I ,  the predictor  var iables  

Drive on Job? and Sex a r e  so  s t rong t h a t  i t  was decided t o  s t ruc-  
t u r e  the analys is  w i t h i n  three  basic groups: 

1. Subjects who dr ive  on the  dr ive ,  

2 .  Males who do not dr ive on the job, 

3 .  Females who do not dr ive  on the  job, 
The group of females who do dr ive  on the job is so  small (approxi- 

mately 100) t h a t  it was assigned t o  group 1, 

The r e s u l t s  of univar ia te  analyses of each candidate predict-  

or var iable  vs .  each of severa l  dependent var iables  is presented 
i n  Tables 5-88 and Figures 10-72, Each predictor is presented i n  

four t ab les  and three  graphs. A l l  t a b l e  formats a re  the  same, 

w i t h  the  f i r s t  t a b l e  f o r  a  given predictor var iable  presenting 
the  t o t a l  e f f e c t  of the  predic tor ,  and the  other three  t ab les  pre- 

sen t ing  the  e f f e c t  within the th ree  major Drive-on-~ob/Sex groups 
l i s t e d  above. Four dependent var iables  (miles dr iven,  logarithm 

of miles driven, accidents ,  accident r a t e )  a r e  presented i n  each 
t a b l e  w i t h  the appropriate  mean values for  each of the l eve l s  of 

the given predictor va r i ab le ,  For each sub jec t ,  estimated mileage 

f o r  30 days was transformed by obtaining its na tura l  logarithm, 
T h i s  provided a  s t a t i s t i c  t h a t  was useful  for  s igni f icance  t e s t -  

ing as  indicated previously,  The F-test  is based upon t h i s  var i -  

ab le .  Examination of the  r e l a t i v e  standard deviat ions over the 
f ac to r  l eve l s  fo r  the raw and transformed mileage indica tes  t h e  

e f f e c t  of the transformation, The transformed var iables  have a  

more uniform standard deviat ion over the va r i ab le  l eve l s  - a  nec- 
essary condition for  the F  t e s t s .  The mean of accidents per d r i -  



ver i s  obtained from the s u b j e c t ' s  self-reported crashes f o r  the 
past  three  years ,  The accident r a t e  s t a t i s t i c  (accidents/mill ion 
miles) was obtained from the  s e l f  reported crashes and s e l f  re- 

ported mileage fo r  30 days. I t  is important t o  note t h a t  acci-  

dent r a t e  was computed by dividing the t o t a l  accidents  fo r  a l l  

persons i n  the subgroups by the  t o t a l  miles for  a l l  persons i n  

the  subgroup. 

In addi t ion there  a re  some questions concerning the biases  
of se l f - repor ted  crashes.  Thus the reader should in te rp re t  the 

crash  r a t e s  w i t h  caut ion.  However, one should a l s o  be aware of 
the  f a c t  t h a t  these a r e  i n  many cases the  only crash-rate  f igures  

ava i l ab le  on a  na t ional  sample. Thus i n  a  sense they represent 
the  best  es t imates .  After noting these q u a l i f i c a t i o n s ,  the  pot- 

e n t i a l  user of the data can make adjustments concerning t h e i r  

usefulness fo r  h i s  pa r t i cu la r  appl ica t ion .  

Each of the predictor  var iables  is t e s t e d  by means of the F 

t e s t  t o  determine i f  it has a  s i g n i f i c a n t  predic t ive  e f f e c t  on 

the na tura l  logarithm of miles driven. T h i s  is done fo r  the t o t a l  

sample and fo r  the major subgroups. In order t o  view these re- 

sults in  proper perspective the reader should understand t h a t  each 

s igni f icance  t e s t  performed has a  given probabi l i ty  of being i n -  
cor rec t  ( e . g . , b C  = 0.01) .  Thus, i f  enough t e s t s  a r e  performed, 

some a r e  going t o  be i n  e r ro r  purely by the laws of probabi l i ty ,  

While we can be reasonably confident t h a t  any s p e c i f i c  e f f e c t  is 

s i g n i f i c a n t  (given a  small ) we cannot be confident t h a t  a l l  of 

the r e s u l t s  taken a s  a  group a re  s i g n i f i c a n t .  For example, if 

each t e s t  is independent and has a  probabi l i ty  of being s i g n i f i -  

cant of 0,99 (oc- 0.01) ,  then the probabi l i ty  of 21 t e s t s  a l l  
21 being s i g n i f i c a n t  is .81 ( e . g , ,  ,99 ) However, in  s p i t e  of t h i s  

l o s s  of overa l l  s igni f icance ,  the t e s t s  do provide an objec t ive  

procedure fo r  determining i f  a  given var iable  is a  useful  pre-. 
d i c to r  of exposure. 



In --- a d d i t i o n  - . . . . t o  . - . . p re sen t i ng  . . .- ~ t h e  t a b u l a r  da t a  from t h e  a n a l y s i s  

of va r i ance  we have a l s o  included a g r aph i ca l  p r e sen t a t i on  i n  

F igures  10 t o  72,  By s t udy ing  t h e  graphs i n  con junc t ion  w i t h  t h e  

t a b l e s  t h e  r eader  . .  can . -- o b t a i n  . an  . . - i n t u i t i v e  - -- . unders tanding of t h e  

r e l a t i o n s h i p  between each p r ed i c to r  v a r i a b l e  and exposure,  The 

d a t a  is presented  i n  genera l  form i n  o rder  t o  provide maximum 

f l e x i b i l i t y  Por t h e  p o t e n t i a l  u s e r ,  and a s  a  r e f e r ence  f o r  expo- 

s u r e  a n a l y s i s  i n  eva lua t i on  and r e s e a r c h ,  

BIVARIATE ANALYSIS RESULTS 
- - - - - - . 

One of t h e  o b j e c t i v e s  of t h i s  s tudy  is t he  i d e n t i f i c a t i o n  of 

subgroups having r e l a t i v e l y  uniform or  homogeneous exposure ,  A 

major problem i n  t h a t  t a sk  is t h e  l a r g e  unexplained v a r i a b i l i t y  

t h a t  remains even a f t e r  t h e  e f f e c t s  of s i g n i f i c a n t  p r ed i c to r  v a r i -  

a b l e s  have been removed. Thus when subgroups a r e  i d e n t i f i e d  

which have l?homogeneousM exposure t h e  i n t e r p r e t a t  ion is t h a t  ex- 

posure i n  t h e s e  subgroups is homogeneous only when compared t o  

t h e  t o t a l  popula t ion  of d r i v e r s .  In s t a t i s t i c a l  terms t h e  sub- 

groups a r e  i d e n t i f i e d  by v a r i a b l e s  which exp l a in  a  s i g n i f i c a n t  

po r t i on  of t h e  v a r i a b i l i t y , '  Thus by u s ing  subgroups of d r i v e r s  

a  l a r g e  s t e p  forward has been made i n  exposure a n a l y s i s ,  However, 
w i th in  each of t h e s e  subgroups t h e r e  is s t i l l  a wide d i s t r i b u t i o n  

of r epo r t ed  mileage.  The magnitude of t h i s  v a r i a b i l i t y  wi th in  

subgroups can be seen by examining Tables 5 t o  88. 

A s  i nd i ca t ed  p rev ious ly  t h e r e  a r e  t h r e e  major subgroups which 

a r e  always important a s  a  c o n t r o l  of exposure v a r i a b i l i t y  ( d r i ve  

on job ,  males who do not d r i v e  on job ,  females who do not  d r i v e  

on job) ,  In t h i s  d i s cus s ion  we p resen t  two a l t e r n a t i v e s  f o r  f u r t h e r  

subdivision.Mode1 I (Figure  73) i d e n t i f i e s  t h e  two v a r i a b l e s  (un- 

de r  each major subgroup) which appear t o  minimize va r iance  of 

exposure e s t i m a t e s ;  a l l  of t h e  cand ida te  p r ed i c to r  v a r i a b l e s  were 



c o n s i d e r e d ,  b u t  f i v e  of  t h e  s i x  c h o i c e s  were road-envi ronmenta l  

v a r i a b l e s .  Model I1 ( F i g u r e  74) is s t r u c t u r e d  s i m i l a r l y ,  b u t  

road-environment  v a r i a b l e s  were e l i m i n a t e d  from c o n s i d e r a t i o n ;  t h e  
r e s u l t  was t h e  c h o i c e  o f  d r i v e r - v e h i c l e  v a r i a b l e s  w h i c h  r e l a t e  
more t o  l i f e  s t y l e  t h a n  d r i v i n g  c o n d i t i o n s ,  

Each model is s t r u c t u r e d  by  c r o s s - c l a s s i f  i c a t i o n  of t h e  two 

v a r i a b l e s  s e l e c t e d  under  e a c h  major subgroup ,  Each c e l l  i n  a  

c r o s s  c l a s s i f i c a t i o n  i d e n t i f i e s  a  f i n e r  subgroup  which has  rel- 

a t i v e l y  homogeneous e x p o s u r e .  Mean v a l u e  of exposu re  and number 

of  s u b j e c t s  a r e  i n d i c a t e d  i n  e a c h  c e l l ,  

T a b l e s  89 and 90 show t h e  r e s u l t s  of  two-way a n a l y s e s  of 

v a r i a n c e  performed w i t h i n  t h e  major subgroups ,  and  t h e  s i g n i f  i- 

cance  l e v e l  of e a c h  v a r i a b l e ,  A s  i n d i c a t e d  p r e v i o u s l y ,  t h e  s i g -  

n i f i c a n c e  tests a r e  performed by u s i n g  t h e  n a t u r a l  l o g a r i t h m  t r a n s -  
f o r m a t i o n  of  t h e  miles d r i v e n ,  However, t h e  c e l l  means p r e s e n t e d  

i n  F i g u r e s  73 and  74 a r e  computed from t h e  raw d a t a .  The e r r o r  

term used  f o r  t h e  s i g n i f i c a n c e  tests is o b t a i n e d  from a  combin- 

a t i o n  of t h e  i n d i v i d u a l  c e l l  v a r i a n c e s ,  T h i s  p rocedure  was used  

i n s t e a d  of t h e  more c o n v e n t i o n a l  p rocedures  because  o f  t h e  un- 
e q u a l  number of o b s e r v a t i o n S _ p e r  c e l l .  The tests a r e  performed on 

t h e  d i r e c t  e f f e c t s  of  t h e  p r e d i c t o r  v a r i a b l e s  and  on t h e i r  i n t e r -  

a c t i o n s  w i t h i n  t h e  major  subgroups .  A l t e r n a t i v e  models  c o u l d  be 
c o n s t r u c t e d  by u s i n g  o t h e r  combina t ions  of  p r e d i c t o r s  w i t h i n  t h e  

major  subgroups ,  The p o t e n t i a l  p r e d i c t a b i l i t y  o f  such  a l t e r n a t i v e  

models c a n  be a s s e s s e d  by examining t h e  one-way a n a l y s i s  of t h e  

p r e d i c t o r s  w i t h i n  t h e  major  subgroups  a s  p r e s e n t e d  i n  T a b l e s  5 

t o  88. 
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TABLE 6  

PERSONAL OR B U S I N E S S  U S E  V S .  DEPENDENT VARIABLES 

Subgroup: D r i v e  On Job (DOJ)  

4 -. I 

1 328 1 6.826 j 1.033 1 1533 
1 

2245 ' 1 1 ' Rersonal  u s e  o n l v  - 5 - 5  I 
2 : B u s i n e s s u s e o d l y  -, 1 5 1 1 ;  _- 7.621 ! 0.926 2928 a 2765 0.322 

---I 1810 3 : Both - 1 7 1 5  [ 7.1'72 i 0 ; 9 0 5  ! 1 6 3 3  k . 3 7 1  1 z:: 1 -1 
i I , 

I 
i -1 I 

1 I 1 r  

3 

Accident  r a  t e  
(no .  a c c .  per 
m i l l i o n  

- '--I 
I I .  i 
I I -. i I 

I I i l 
I TOTALS 15nj 7 .247 : 1 0.984 1 2119 2265 0 .341  

L -- i 

Mean n o .  of 
s e l f  r e p o r t e d  
a c c i d e n t s  i n  
the l a s t  3 y r s  

1C 

LEVELS OF 

PREDICTOR VARIABLE 
ode 

R e s u l t  of F t e s t  of t h e  dependency between 
t h e  p r e d i c t o r  v a r i a b l e  and t h e  n a t u r a l  l o g a r i t h m  
of e s t i m a t e d  m i l e s  d r i v e n :  

! N a t u r a l  l o g  of I M i l e s  d r i v e n  No. 

I m i l e s  d r i v e n  30 d a y s  30 days' 
c a s e  

j Mean S td . ~ e v - .  ; .Mean S t d .  Dev. 

S I G N I F I C A N T  AT ALPHA < . O 1  



TABLE 7 

PERSONAL OR BUSINESS USE V S .  DEPENDENT VARIABLES 

Subgroup: Males Not Drive on Job (MNDOJ) 
-<.-.--- 

L .--T I I I 

i r: 
LEVELS OF i 

!No. ! Natural log of i h1 i l e s  driven 1 ~ e a n  no. of Accident r a t e  ! 1 of i miles driven 30 dayd 30 days s e l f  reported 
i PREDICTOR VARIABLE I . I / a c c i d e n t s  i n  (no. acc.  per 

i code fcasesr t hlean Std .  Dev. 1 Mean S t d  D P V .  the l a s t  3 vrs. /  mi l l ion  miles - -- -. 
A i i 
' 1 ' Personal use only : 12003: i 6.269 ! 1.239 -- 867 -' 8 53 j 0.391 ! 12.5 

-1 
i 2 B u s i n e s s  use only 1 8 4 !  6.568 I 1.239 1 1262 1468 1 0.274 1 6.0 

7 

t I- & B o t h  14651 6.681 1 0.932 -! : 1001 i 0.381 I 9.4 
L 

-- i 1128 
i 9 

! i , --- 1 - - i 
.L I 

i i . 1  , i 
I 

i TOTAL 2552j 6.354 ' 1.200 f 928 1 915 0.385 i 
i I 

11.5 
#L- 2 : 

F 
Result of F t e s t  of t h e  aepenaency between 

o the predictor va r i ab le  and the  na tu ra l  logarithm 
a of est imated miles driven: 

S IGNIFICANT ALPHA 



TABLE 8 

PERSONAL OR BUSINESS USE VS, DEPENDENT VARIABLES 

t I t -i ' 1  , 1 " -.--- I I 
I 

, 123771 5.375 1.3.22 i 410 I 479 0.215 14.6 
I 
! TOTALS t t , 1 

Subgroup: Females Not Dr ive  On Job  (FNDOJ) 

R e s u l t  of F t e s t  of t h e  dependency between 
t h e  p r e d i c t o r  v a r i a b l e  and t h e  n a t u r a l  l o g a r i t h m  
of e s t i m a t e d  m i l e s  d r iven :  

SIGNIFICANT A T  ALPHA < .01  

Accident  r a t e  
(no.  a c c .  per  

r- f ! 
b 
i LEVELS OF 1 N O .  1 N a t u r a l  l o g  of ' M i l e s  d r i v e n  

PREDICTOR VARIABLE 
m i l e s  d r i v e n  30 days 30 days 

Mean no. of 
s e l f  r e p o r t e d  
a c c i d e n t s  i n  Lo&. 1 -- cz:ei Mean S t d .  ~ e v - . \  Mean S t d .  Devs t h e  l a s t  3 y r s  m i l l i o n  m i l e s  

1 persona l  use only  12159 1 5.327 I . 1.336 i 397 . 472 I 0.212 . 

I 

-1 ' 2 Business  use olily / 3 1  5.579 2.299 .-? f 1077 1668 0 I -- 
1 3 .  Both I --- 1 2 1 5 1  5.856 1 1 . 0 4 5  53 1 : 498 0.255 
j-- t I i- i I 

14.8 

0 

13.3 
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TABLE : 10 

PERCIQNT DRIVING ON CITY STREETS V S .  DEPENDENT VARIABLES 

1 S u b g r o u p :  D r i v e  On Job (DOJ) 

LEVELS OF N a t u r a l  log o f  M i l e s  d r i v e n  Mean n o .  o f  
s e l f  r e p o r t e d  A c c i d e n t  r a t e  

PREDICTOR VARIABLE 
o f  m i l e s  d r i v e n  30 d a y s  30 d a y s .  ( n o .  a c c .  p e r  

c a s e  a c c i d e n t s  i n  
m i l l i o n  :ode Mean S t d .  ~ e v ' .  Mean S t d .  Dev .  , t h e  l a s t  3 v r c  

I +  - R e s u l t  o f  F tes t  o f  t h e  d e p e n d e n c y  b e t w e e n  ~ z t h e  p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  
I o f  e s t i m a t e d  m i l e s  d r  i v e n :  

I- .- 
I 

I 
t 

-- I--- I 1 t I 
I . !  I 

i 
1 7  f ! I I t j 
i i i 

SIGNIFICANT AT ALPHA (-01 

I TOTALS /1540\ 7.248 1 0.984 1 2122 ' I 2270 0.343 
! , I - 

4.5 



TABLE 11 

PERCENT DRIVING ON CITY STREETS V S .  DEPENDENT VARIABLES 

Subgroup :  M a l e s  N o t  D r i v e  o n  J o b  (MNDOJ) 
C-"-- 7 i * 
E I 

LEVELS OF 
I 

+ 
M i l e s  d r i v e n  [Mean n o .  of ! N a t u r a l  log  of 

t I A c c i d e n t  r a t e  1 E z  i m i l e ~  d r i v e n  da Y 30 d a y s  s e l f  r e p o r t e d  
PREDICTOR VARIABLE ( n o .  a c c .  p e r  

- f a c c i d e n t s  i n  
; c o d e  ! c a s e s ;  - Mean S t d .  Dev.  - . Mean t h e  l a s t  3 vrs.!  

t I I I 1 : t 

I 

I - 3  
* 
1 I - 

I i I 

25091 6.383 ' 1.139 935 
I 

TOTAL , 917  0 . 3 8 5  
L- L-- c * I 

F 
~1 R e s u l t  o f  F test o f  t h e  a e p e n d e n c y  b e t w e e n  
UI t h e  p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  

o f  e s t i m a t e d  m i l e s  d r i v e n :  

SIGNIFICANT AT ALPHA < -01 
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TAELE 13 

NUMBER OF VEHICLES DRIVEN VS. DEPENDENT VARIABLES 

T o t a l  Sample ----- 
1 -7 

LEVELS OF I Na tura l  log of I M i l e s  d r i v ~ n  I iflean no.  of 
s e l f  r e p o r t e d  Accident r a t e  I Ey- /mi les  d r iven  30 days! PREDICTOR VARIABLE ; cases 30 days - a c c i d e n t s  i n  (no. acc .  per - 3 

:ode - 1 Mean S td .  Dev.; Mean - ---- 
i 1 

0 '  Vehicles 84 0.518 ! 1.833 196 1333 
-1 . . 

1 .  . 12496 5.727 ' 1.364 1 637 968 0.276 i 

2 '  --, 5088 ! 6.283 1.236 1019 : 1474 0.290 
I : 

3 I 928 1 6.665 1.124 - j 1'291 ' 1415 0.347 I 7 . 5  
1 

4 4 [ 3 9 2 /  6.915 0.993 1569 1 1809 0.388 6.9 

5 And above 1 4 6 2 (  7.126 : ! 1861 1 .  I ! -- ?-. .- - 0.418 6.2 
! I- 

% i .--, .- ! - -- 2 

! i 
I 

- i i 
, - I 

I i i -, 

1 1 ! i 

I 1 
[. I 1 i 

-. 
! I 

! 
I 

! 
IY>TALS ! 64501 6.147 1.483 993 f 1388 0.308 

8 1 i 
8 . 6  

. . I 

Resul t  of F t e s t  of t h e  dependency between 
t h e  p r ed i c to r  v a r i a b l e  and t h e  n a t u r a l  logar i thm 
of es t imated m i l e s  d r iven :  

SIGNIFICANT A T  ALPHA <.01 



TABLE 1 4  

NUMBER OF VEHICLES DRIVEN VS. DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On J o b  (DOJ) 

LEVELS OF 
t 

t PREDICTOR VARIABLE 
p o d e  . 

t 
1 0 '  V e h i c l e s  
t ! 1 1  

5 and a b o v e  . ! - .  

f 

TOTALS 

f I N a t u r a l  l o g  of I M i l e s  d r i v e n  I Mean n o .  o f  
N o .  , A c c i d e n t  r a t e  

, , s e l f  r e p o r t e d  o f  ] m i l e s  d r i v e n  30 d a y s i  30 d a y s  ( n o .  a c c .  p e r  
: . a c c i d e n t s  i n  

case$ filean 
m i l l i o n  m i l e s  S t d .  ~ e v ' . !  Mean S t d .  Dev.  t h e  l a s t  3 y r c  

R e s u l t  o f  F test of t h e  d e p e n d e n c y  b e t w e e n  
t h e  p r e d i c t o r  v a r i a b l e '  a n d  t h e  n a t u r a l  l o g a r i t h m  
o f  e s t i m a t e d  m i l e s  d r i v e n :  

SIGNIFICANT AT ALPHA .01 
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TABLE -16 

NUMBER OF VEHICLES DRIVEN V S .  DEPENDENT VARIABLES 

-I-..-- 

Subgroup: Females Not Drive On  Job (FNDOJ) 
a i 

- - 
3 1 1 

I I I 0  %--- Veh ic  l e s  : 41 ? 0.352 1.387 -- ~ 4 I L  97-2 
i . . - I  

; 1 h260 5.201 1 1.297 .- I 

i j 350 426 0.203 16.1 

i 2 '  1757 1 5.514 1.114 418 461 0.218 14.5 

: 3 ! 2 5 8 !  5.824 ! 1.196 i-568 , 

I 
--- 567 1 0.263 12.9 

, 
4 5 1- 6.192 422 734 I 10.6 I - 609 0.281 

3 
I 

i - 5 " d  above f 43 i 6.135 i ! 772 I .  0.326 11.7 

j LEVELS OF i' * NO.  1 Natural  log of i Miles dr iven 
I 
5 PREDICTOR VARIABLE ]miles driven 30 daysj 30 days 

'c-0-de / czsfe$ filean Std.  ~ e v - . I  Mean S td .  Devs 
3 

i I f 

! TOTALS 1 405 
I 

L- ! 
, 476 I 0.217 14.9 
I 

Mean no. of 
s e l f  repor ted  Accident r a  
acc idents  i n  I (no .  acc .  pl 
t h e  l a s t  3 y r s  mi l l ion  m i l t  

Result of F t e s t  of the  dependency between 
the predictor  v a r i a b l e  and t h e  n a t u r a l  logarithm 
of est imated miles dr iven:  

SIGNIFICANT A T  ALPHA < - 0 1  
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1. Knows nothing 
2 .  Knows cylinders 
3. Knows cylinders 

+ C,I.D. 
4. Knows cylinders, 

C.I.D. + Horsepower 
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2 .  Knows c y l i n d e r s  
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-- - FNDOJ 
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TABLE 1 7  

ENGINE KNOWLEDGE V S .  DEPENDENT VAREABLES 

T o t a l  Sample 

LEVELS OF 

PREDICTOR VARIABLE 
code 

1 ' Knows n o t h i n g  - d- 

2 Knaws # nf . . cylinders 

3 Knows c v l i n d e r s  + CID 
4  Knows c v l i n d e r s .  CID, 

-- and  horsepower 
I - 

I 
No. N a t u r a l  l o g  o f  1 M i l e s  d r i v e n  I Mean no.  o f  

A c c i d e n t  r a t e  
of  biles d r i v e n  30 d a y s ,  3 0  d a y s  (no.  a c c .  p e r  

. i a c c i d e n t s  i n  
mil l ion miles) casei Mean S t d .  Dev. j .Mean --- 

I self reported 
S t d .  Dev. t h e  l a s t  3 y r s  .- 

i 
420 

I i 
840 f 5.428 1- n 7 a  .-. - . , $ 1  I 

i 
r 

I i 
I -w 

I I 
I TOTALS 1 5 5 7 7 k  1 . 3 7 1  i 8 5 1  r 1 1103 0.319 10 .4  

1 ; I 1 

w R e s u l t  of F tes t  o f  t h e  dependency between 
f3 
Q, t h e  p r e d i c t o r  v a r i a b l e  and  t h e  n a t u r a l  l o g a r i t h m  

o f  e s t i m a t e d  m i l e s  d r i v e n :  

F ( 3 , 5 5 7 3 ) =  220.737 

S I G N I F I C A N T  AT ALPHA < . O 1  



TABLE . 18 

ENGINE KNOWLEDGE V S .  DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On J o b  (DOJ) 

R e s u l t  o f  F test  o f  t h e  d e p e n d e n c y  b e t w e e n  
t h e  p r e d i c t o r  v a r i a b l e '  a n d  t h e  n a t u r a l  l o g a r i t h m  
o f  e s t i m a t e d  m i l e s  d r i v e n :  

S I G N I F I C A N T  A T  ALPHA a 0 1  

A c c i d e n t  r a t e  
( n o .  a c c .  p e r  
m i l l i o n  m i l e s  

f 7 

l l .  1 I 57 i 
R . 8 9 7  1 l)tiCi nnt-hi n w  - 

I 
-- . . 

w s  # gf c v l  i 18 f 6 - 874 ! 
1 
i 

" 

1897 

w s  c v l i n d e r s .  
I 

1 ! + h o r s e p o w e r  
I I 
1 r - . I 

-- i 
I 

t 
t 

8 i 
! 

I i 
1 

TOTALS 0.364 
e i  

Mean n o .  o f  
self r e p o r t e d  

t h e  l a s t  3 y r s  
a c c i d e n t s  i n  

LEVELS OF 

PREDICTOR VARIABLE 
pode 

N o .  1 N a t u r a l  l o g  o f  M i l e s  d r i v e n  1 o f  f m i l e s  d r i v e n  30 d a y s ,  30 d a y s '  

case4 Mean S t d .  ~ e v ' . f  5 .Mean S t d .  Dev .  



TABLE ' - . -19 

ENGINE KNOWLEDGE,VS. DEPENDENT VARIABLES 

T- 
i 
I 
I LEVELS OF 
1 
i PREDICTOR VARIABLE 
! code  
7 
'i 

LAWS n o w  
i 
k 2  Knows # ~f l ~ a g l d n d e r  s 
1 3 Knows c y l i n d e r s  + C I D -  
i- 

4  s Knows c y l i n d e r s ,  CID,  i 
i 
i 

+ horsepower  

Subgroup :  M a l e s  Not D r i v e  o n  Job (MNDOJ) 

- i--- I 

1 I i i s c E I - .  - - 
i i i ! ! 

---' 
1 - 

I f 1 1 1 I 
t 1 i 

I i I 
i 1 

1-- 1 I 
I 

TOTAL 6 . 3 4 0  1 1.193 1 912 ' 894  I 1 2 . 6  
I t 

-- - 
I-' 
co R e s u l t  of F tes t  o f  t h e  dependency  be tween  
00 t h e  p r e d i c t o r  v a r i a b l e  and  t h e  n a t u r a l  l o g a r i t h m  

of e s t i m a t e d  m i l e s  d r i v e n :  

A c c i d e n t  r a t e  
( n o .  acc. p e r  

N a t u r a l  l o g  of ' f  M i l e s  d r i v e n  lnilean no .  o f  

SIGNIFICANT A T  ALPHA <. 0 1  

N o .  
of { m i l e s  d r i v e n  30 dayd  

I 30 d a y s  ' 

cases  

self r e p o r t e d  
a c c i d e n t s  i n  

t,-- Mean ~ t d .  ~ e v J  ~ e a n  S t d .  Dev. 
i ip t 

t h e  l a s t  3 v r s .  m i l l i o n  m i l e s )  
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-- -- T o t a l  

Sample 

% DRIVE NIGHTS - . - - - - - 

F i g u r e  . -. - - 2 2  
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% D R I V E  NIGHTS 
F i g u r e  2 3  



- D O J  - **-  M N D O J  --- F N D O J  

---- Tota l  Sample 

% DRIVE NIGHTS 

Figure  .. . -- -- - 2 4  







TABLE 23 

PERCENT D R I V I N G  AT NIGHT VS. DEPENDENT VARIABLES 

Subgroup:  M a l e s  Not D r i v e  on J o b  ( M ~ O J )  
w .-.- 

> 1 f 
9 
t 
: LEVELS O F  1 No. 

PREDICTOR VARIABLE . I o f  
! cases  : code  .---- '- 

I-. 
: 

I TOTAL 
+--.! 

I ~ e a n  no .  o f  
N a t u r a l  l o g  o f  1 Niles d r i v e n  

! 
A c c i d e n t  r a t e  

30 d a y s  s e l f  r e p o r t e d  m i l e s  d r i v e n  30 d a y 3  ( n o .  a c c .  p e r  - .  a c c i d e n t s  i n  m i l l i o n  m i l e s :  
Mean S t d .  Dev. ?,lean S t d .  Dev.  t h e  l a s t  3 v r ~ .  

i 
5.729 ! 1.499 -f 609 

I 

. 684 0.253 ! 11 .5  

6.531 1 0.945 1 981 I 871 -1 0.353 I 10.0 

j 
i 

6.582 i 0 .974 2 1076 : 1057 0.466 12.0  
I 948 1 0.651 I 16 .9  6.577 ! 1.008 f 1072 

! fi 

6 . 4 9 9 i ~ - !  976 I 1072 0.609 
a i 17-3  

5.846 i 1.003 f 514 433 1 0.833* 1 45.0* 
i I 

i 
! - 

I i I 
J I - f 1 ! 

I 

R e s u l t  o f  F test o f  t h e  aepenaency  be tween  
t h e  p r e d i c t o r  v a r i a b l e  and t h e  n a t u r a l  l o g a r i t h m  
o f  e s t i m a t e d  m i l e s  d r i v e n :  

*n=less  than 25 

SIGNIFICANT AT ALPELA < -01  
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F i g u r e  2 5  
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- 0 - F N D O J  . - 

-----Total . . Sample 





- 

TABLE . . -.26 

PERCENT - DRIVING ON :RURAL FREEWAYS V S  . DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On Job (DoJ) 

LEVELS OF 

PREDICTOR VARIABLE 
c o d e  . 

i -  I 

i 

I : 
I 
I 

t 
% .  

TOTALS 
I 

N a t u r a l  l og  o f  I M i l e s  d r i v e n  
m i l e s  d r i v e n  30 d a y s  30 d a y s '  

c a s e  
Mean S t d .  ~ e v - .  5 Mean S t d .  Dev.  

R e s u l t  o f  F  test  of t h e  d e p e n d e n c y  b e t w e e n  
t h e  p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  
of e s t i m a t e d  m i l e s  d r i v e n :  

iflean n o .  o f  
s e l f  r e p o r t e d  A c c i d e n t  r a t e  

( n o .  a c c .  p e r  . a c c i d e n t s  i n  
m i l l i o n  miles) t h e  l a s t  3 y r s ,  

SIGNIFICANT AT ALPHA s . 0 1  





TABLE .. . - .28 
I 

PERCENT DRIVING ON RURAL FREEWAYS VS. DEPENDENT VARIABLES 

S u b g r o u p :  F e m a l e s  N o t  D r i v e  On J o b  ( 

T=- 
LEVELS OF N a t u r a l  log of M i l e s  d r i v e n  

PREDICTOR VARIABLE 
m i l e s  d r i v e n  30 d a y s  30 d a y s  

S t d .  ~ e v - . !  Mean S t d .  D e v s  

t I 

b 0% ,1876 1 5.314 / 1.213 1 368 . 434 - . . 
i 
1 .- 1 -- 1-25% - 1 204 f 6.025 i 1.001 . -.-- 1 611 -- 531 

i I 

i 2 26-50% j 1401 6.157 1 0.968 i 714 : 685 . I _ _ -  

1 - 362 I-- I ! - : ~2 
/ 4 76 99% - I 445 
; ' 

100% r&, 393 1 . 330 
I I 

I i 

i L j I I e I I - 
i ! I 1 

I 
i 
i - 

I I 

TOTALS 12291 ! 5.455 1 1.219 j 422 1 483 0.222 14.6 
1 J 

w 
A R e s u l t  o f  F test  o f  the d e p e n d e n c y  b e t w e e n  
N t h e  p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  

of e s t i m a t e d  m i l e s  d r i v e n :  

SIGNIFICANT AT ALPHA .01 
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TABLE . 31 

PERCENT DRIVING ON URBAN FREEWAY VS,  DEPENDENT VARIABLES 

S u b g r o u p :  M a l e s  N o t  D r i v e  o n  Job (MNDOJ) 
I ' I 1 

I LEVELS OF N a t u r a l  log o f  M i l e s  d r i v e n  IMean n o .  of 4 s e l f  r e p o r t e d  A c c i d e n t  r a t e  
PREDICTOR VARIABLE m i l e s  d r i v e n  30 d a y  (no .  a c c .  p e r  

Mean l- I 3 o '  0% 11227 f 6.119 ! 1.290- 0.314 

1 '  1-2 5% 1 584 1 6.544 ; 0.985 1 1043 I 1022 --I 0.447 
1 I 4- 

11.9 
- 1  I -I--- I i 

I 
I _  I . . ?- 

1 f I j 
---.- 

i - * I 
i t 

i 

+, t I 

TOTAL 1.141 93 5 I 917 0.385 11.4 
I 

I 
I I -- - - 

w 
A 
00 Result of F test of t h e  a e p e n a e n c y  b e t w e e n  

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

S I G N I F I C A N T  A T  A L P H A  <. 01 
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TABLE 33 

PERCENT! DRIVING ON RURAL ROADS V S ,  DEPENDENT VARIABLES 

n Result of F t e s t  of the  dependency between 
3 the  predic tor  va r i ab le  and t h e  n a t u r a l  logarithm 

of est imated miles driven: 

To ta l  Sample 
.-----, - 

P 
LEVELS OF No. 1 Natural  log  of Miles dr iven Mean no. of 

I?( 5,6334 )=  69.358 

S I G N I F I C A N T  AT ALPHA <. 01 

PREDICTOR VARIABLE 
:ode 

Accident r a t e  

Of d miles  dr iven  30 days 30 days reported (no. acc.  per 
case acc idents  in  million miles) 

Mean 
--. 

Std .  Dev. t h e  l a s t  3 yrs  
i 

0 0% --- 140031 6.040 1 1.372 1 865 . 1258 
i . , 

1 
I ;  1-25% - - 992 i 6.742 : 1.122 -1-1465 1875 

t- I 
2 ' 26-50% - 1 6 2 1 1  6.625 ; 1.125 !-1321 6.6 

j218-1 6.720 ! I I 
3 51-75% 0 i 337 6 - 4  

4 , 76-99% I - 1 328 1 6.519 :: 13": ! ::,": ! 1252 0.234 5.5 
i i 

5 ' 100% 1 1 7 8 1  6.107 1.455 j 990 1 -1394 1 0.176 
--.- 

4.9 

I ! 
-: 

i -- 
1 

t- 
I I I I 

L 

! - ; _ f  

I ! 
f ! 
A I - 

I I 
I 

I 

! f I 
f i ' -  I 

I -[ 1038 
I 1 

TOTALS 16340 j 6.527 .327 ' 1448 0.313 8.4  
1 - 2 







TABLE 36 

PERCENT DRIVING ON RURAL ROADS VS. DEPENDENT VARIABLES 

r - - s P - -  
S u b g r o u p :  F e m a l e s  Not D r i v e  On J o b  (FNDOJ) 

fi  I Mean n o .  o f  
LEVELS OF N a t u r a l  log of M i l e s  d r  iv .en s e l f  r e p o r t e d  A c c i d e n t  ri 

? PREDICTOR VARIABLE of l m i l e s  d r i v e n  30 d a y s /  30 d a y s  a c c i d e n t s  i n  ( n o .  acc .  I 
i 
,.CC%k- r- c a s e p  Mean S t d .  ~ev.; Mean S t d .  Devs  t h e  last 3 yrs m i l l i o n  m i -  

i I l i i 1 
'_ . . I 

I 3 I 

- i I i I 
1 .f=! 6 

I~-- - I : 1 I 
! 1 
1 I 

I I <---.- - I 
t i I I 

1 I TOTALS 12291 1 5.455 1 .el8 422 
I I , 483 0.222 14.6 
I 

I-' 
ul 
ul 

R e s u l t  of F test  of t h e  d e p e n d e n c y  b e t w e e n  
t h e  p r e d i c t o r  v a r i a b l e .  a n d  the n a t u r a l  l o g a r i t h m  
of e s t i m a t e d  m i l e s  d r i v e n :  

SIGNIFICANT A T  ALPHA < -01 
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TABLE 37 

ANY MOVING VIOLATIONS? V S  . DEPENDENT VARIABLES 

-.-?-.C - Total Sample 
4 j- 1 I I I 1 
i r ! 
f LEVELS OF ! N o .  ! N a t u r a l  l o g o f  [ Miles d r i v e n  1 ~ e a n  n o .  of 
b s e l f  r e p o r t e d  A c c i d e n t  r a t e  

PREDICTOR V A R I A B L E  
f of ; m i l e s  d r i v e n  30 day$ 1 30 d a y s  ( n o .  a c c .  p e r  

t a c c i d e n t s  i n  m i l l i o n  miles) ! c a s e s ;  ! c o d e  
, -"- 

Mean -- --- --- Mean S t d .  Dey. S t d .  D e v . , t h e  l a ~ t  3 v r s .  
i t i I I i 
i 1 '  Yes i 819: 6.726 ! 1.263 -_1 1533 1967 L 0.563 t 
I.--- .--- 

/-IC-- - I . . 
10.2 

I i 
I 1320 

i 
$ 2  N o  15734, 6.079 1.495 1 :-- 

I 937 - .---- .. 
- 0.276 8.2 

! 1 i 1 
8 

; _&_- 
D o n ' t k n o w -  f 6,- 6,414 r 3.246 [ 2330 : 1839 1- 0.800 9.5 - -i j f I i 1 

_ .__ - ___ . .-________A_ - - - pp -. -- ! 
I I 1 -_._.. -' - .- - -.I-- 

i----: j J 

j 1 b 

I I I 

I I 
--- -- 

.! i i j I 
i 
: TOTAL 16559i 6.160 ' 1.485 11013 1432 1 

! ! 0.311 
. e i 8.5 

-- .- -. i 

I-' 
Cn 
00 

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

S I G N I F I C A N T  A T  ALPHA .O1 



TABLE 38 

ANY MOVING VIOLATIONS? V S .  DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On Job (DOJ) - 
I ,l LEVELS OF 1 N O .  ; N a t u r a l  log of 1 Miles d r i v e n  A c c i d e n t  r a  te t ;lean n o .  o f  

i 
t ! m i l e s  d r i v e n  30 ciays! 30 d a y s  s e l f  r e p o r t e d  f 

PREDICTOR VARIABLE I ( n o .  z c c .  p e r  
i i f . a c c i d e n t s  i n  million m i l e s  S t d .  ~ e v ' . i  Mean S t d .  Dev.  I t h e  l a s t  3 y r s !  -- 

i i 

e Y e s  I 2781 7.473 1 1.008 -i 2632 2677 -1 0.564 6 :O 
1 i . . 
f 2 :  NO / 1273' 7.180 1.023 i 1995 a 2144 1 0.291 1 4.1 

i 4 7.721 ; 1.046 
I i 8 '  

,-- D o n ' t  know 1995 . 1789 a! 1.000 9.3 
I ! i 

I i 

I 
I i i 

* :  
I 

Z I 0 .  , i 
..- ! ! 1 i -. 

1 

J 
I i : i i 3 1 

i --- - 
I 1 I ! I I i 

! 

I 1 
I ! t ; - I 

I I 1 I 

I 
8 I 

E !I I 5 - 8 ! 
I --I I 

! I 
TOTALS 1 155{ 7.234 1.026 1 2112 1 2260 0.340 4.5 

- 1 

I-' 
U, 
a R e s u l t  of F tes t  of t h e  d e p e n d e n c y  b e t w e e n  

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

SIGNIFICANT AT ALPHA .Ol. 
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TABLE ' 4 1  

PERCENT DRIVING ON WET ROADS V S ,  DEPENDENT VARIABLES 

T o t a l  Sample 

1 I 
LEVELS OF No. I N a t u r a l  l o g  o f  1 M i l e s  d r  iv.en I hleap no.  o f  ! A C C  i d e n t  r a t e  

' m i l e s  d r i v e n  30 days '  3 0  d a y s  s e l f  r e p o r t e d  1 
PREDICTORVARIABLE Iczied . a c c i d e n t s  i n  (no .  a c c .  p e r  

code  , Mean S t d .  Dev.! .Mean S t d .  Dev. t h e  l a s t  3 v r s ,  1 m i l l i o n  m i l e s )  

I 

i i 1 
i- - 

1 1 
I 

i l I 

I 
-. 

I ! 
I i I I 

TOTALS 16302 6 .256  ' 1 .327  ! ' 1037 1450 
I - -  I 1 I 0 .313  I 8 . 4  

I-' 
m R e s u l t  o f  F tes t  o f  t h e  dependency between 
A t h e  p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  

of  e s t i m a t e d  m i l e s  d r i v e n :  

5 ,6296  ) =  49.294 

S I G N I F I C A N T  AT ALPHA - 01 



TABLE 42 

PERCENT DRIVING ON WET ROADS VS. DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On J o b  (DOJ) 

i i 

LEVELS OF I N a t u r a l  l o g o f  1 M i l e s  d r i v e n  ( ?.lean n o .  o f  
! N o .  , 1 A c c i d e n t  r a t e  

I s e l f  r e p o r t e d  
1 PREDICTOR VARIABLE 

o f  ! m i l e s  d r i v e n  30 d a y s ;  30 d a y s  
f 

( n o .  a c c .  p e r  i a c c i d e n t s  i n  
;code caSeg hlean S t d .  ~ e v - . !  Mean S t d .  D e v .  ? the l a s t  3 v r s .  m i l l i o n  m i l e s )  

3 I 

I 
t 

I 
i I 

TOTALS 0.989 2126 , 2279 0.343 4.5 
-< -.. i I 1 

R e s u l t  o f  F test  of t h e  d e p e n d e n c y  b e t w e e n  
t h e  p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  
of e s t i m a t e d  m i l e s  d r i v e n :  

SIGNIFICANT AT ALPHA .01 
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I N C O M E  

Figure 4 2  





TABLE 46 

INCOME V S .  DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On J o b  (DOJ)  

t I f 
! LEVELS OF N O .  , N a t u r a l  l o g  o f  M i l e s  d r i v e n  I A c c i d e n t  r a t e  

I hlean ao. of 

i 1 o f  ! m i l e s  d r  i v c n  3 0  day, 3 0 d a y e '  self r e p o r t e d  
PREDICTOR VARIABLE f i ! ( n o .  a c c .  p e r  a c c i d e n t s  i n  m i l l  ion n,i les:  

b o d e  l c a s e ?  Mean S t d .  ~ e v ' . !  Mean S t d .  Dev.  the l a s t  3 v r s l  

5.756 . 1.628 
i 1 I 

1 . 0  .:I ---- i t 50 . . 1 0 3 I- 
1 1 Less  than $5000 i 153j 6.888 1.412 1912 : 2 1 0::8: I 5.5 

I I- 
- i 2 ;  - $5000-$10,000 I 54 5 7.177 j 1.004 - 1 2017 : 2214 I 0.319 4.4 

1 3 .  
I 

$10,000-$15,000 1 -- 4621 7.337 1 0.972 .- 1 . 2230 2212 0.364 1 4.5  i 14- $15,000-$20,000 / 2031 7.444 1 1.008 i 2525 , 2699 ! 2,324 3.6  
-i I 

I 

i - 5 '  Over$20.000 1301 7.182 ! 0.779 -: 1755 I 1660 j 0 . 3 5 7 - L a  
I j 43; i 

Don't know 7.188 1 1.101 -1 2164 2 166 0.333 1 4.3 
I I i i I i 

1 I i 

i !J 1 i I I 

-4 - j 
1 I I 1 I . 

TOTALS i 
15381 7.230 1.040 1 2118 ! 2274 1 0.343 4.5 

I-' 
il 
I-' R e s u l t  o f  F tes t  o f  t h e  d e p e n d e n c y  b e t w e e n  

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

F( 6,1531 ) =  6.086 

SIGNIFICANT A T  ALPHA <.(I1 





E 
d 
t' 
.d 
k 
m 

C ba 
a  0 

* a d  
3 
t 'r(  
a  m 
P k 
3 

R +' 
u m 
C C 
Q 
Q a, 
c C 
a +' 
a 
aa -. 
a c c  

m Q) 

Q, > 
d a, .d  
4 J d h  

Q 'a 
(H a 
0 -d cn 

k Q) 
t' arc 
V1 >.d 
Q E 
4J k 

0 Q 
Fw+a,  

0 t' 
rcr a 
o a  E 

a) .d 
4.J k c ,  
ri Qcn 
3 a, 
ffl 
C3cw 
G t ' O  

173 





D O J  

F N D O J  
-----Total Sample 

F i g u r e  4 4 

I I I I I I I I I I 

- - 

- - 
Ir -I--/- - -- 

I 

I I I 1 
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TABLE . . 54 

DRIVER AGE ' VS. DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On J o b  (DOJ) 

I -. 

I I 1 

1 '  16-20 vears -6 48) 7.037 [ 0 980 --t- 1798 . 2055 ' 
! 1 . . 
t 159 ! 7.120 1 1.215 i 2115 a 2797 2 .  21-25 0.538 7.5 4 

i I 
: 2474 3 '  26-30 . 0.487 5.9 

4 * 7,262 ' 1-966 - 2137 21 73 
i 

4 - 9 

7.a7 
i 

5 : 36-40 I 0,904 ' 2740 2918 a 0 . 2 8 5  2-9 

7278 ' 0.908 6 41-45 2051 27 3.3 I .  

2052 7 46-50 I 0.253 1 3.4 

8- 1 l h - - 0 . 1 7 7 1 -  2.6 
I 

9 i 6.86 I ; 1352.- . 0.247 
i 

4.8 I 

LEVELS O F  1 N a t u r a l l o g o f  h1 i l e s  d r  i v e n  
1 of t m i l e s  d r i v e n  30 d a y s ;  30 d a y s  

PREDICTOR VARIABLE 
ode leased Mean P t d .  ~ e v - .  ! .Mean S t d .  Dev .  

0 71 and up f 7 6.932 1 0.953 . f  1386 955 1 0.444 I 8.9 
I I - i  I 

TOTALS 115441 7.227 1.041 2112 ' 2270 0.340 4.5 

Mean n o .  of 
se l f  r e p o r t e d  I A c c i d e n t  r a  tc , ( n o .  a c c .  p e r  
a c c i d e n t s  i n  million m i l e s )  
t h e  l a s t  3 y r s  

00 
A R e s u l t  o f  F t es t  of t h e  d e p e n d e n c y  b e t w e e n  

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

S I G X I F I C A N T  AT ALPHA c.01 
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D O J  
w M N D O J  - F N D O J  

-----Total Sample 

O C C U P A T I O N  
F i g u r e  5 1  



TABLE 57 

OCCUPATION VS . DEPENDENT VARIABLES 

Tota l  Sample 
r r r b  ,.-.--- 

i LEVELS OF Katural  log of Miles dr i v ~ n  [ Mean no. of 
r I A C C  ident  1.3 t e  

driven 30 days; 30 days I s e l f  repor ted  
PREDICTOR VARIABLE ! acc idents  i n  1 (no .  acc.  p e r  

f code Std.  Dev.; Mean i mil l ion  miles)  
* --- ----- Std .  Dev. j t h e  l a s t  3 y r s .  

I j l .  : Higher executives.etc.  / 416 ' 6.353 1.266 _-I 9 68 1038 - 
. . 

-. 
i h 2  : Business mana&rs,etc. j 747 / 6.115 1 1.379 875 ' 955 1 0.321 :::: - 

i 
i 3 Administrative pers .  1 889 1 6.443 
<-- 

1.281 1145 : 1366 -- 0.296 i - i --------- 6 
7.2 

I a : 
4 ' Cler i ca l . sa l e s .  tech.  !1374< 6.059 ! 1.484 i 882 ' 1056 1 0.307 I -- I 9.7 

i j .- 5 : Ski l led  manual 41161; 6.169 1.474 1 962 1 1202 j <- 0.266 I 7.7 

j 6 ' Semi-skil le6 machines j 1247 ! 6.257 1.696 ! 1399 1 2275 i ! 

0.327 ! ,-- ------- - 6.5 
-1- i 1 I !7 Unskhlled I 388 i ' 1.572 68 1 889 J 0.315 1 12.9 

! 
5.752 ----.-.- 

i i ! 
! 8 '  Don't know 
I~ 

131 5.580 1.286 668 1 1330 0.333 I 13.9 
1 1- 1 

TOTALS I 
162351 6.184 : 1.489 i 1030 1 1447 I 0.312 8.4 

t-' 
00 Result of F t e s t  of the  dependency between 

the predictor  va r i ab le  and t h e  n a t u r a l  logarithm 
of estimated miles  driven: 

SIGNIFICANT AT ALPHA <. 01 
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Figure 52 



E D U C A T I O N A L  L E V E L  
F i g u r e  53 

D O J  
---MNDOJ - .  

---FNDO J 
- - - - T o t a l  Sample 

E D U C A T I O N A L  L E V E L  
Figure 54 





TABLE 62 

EDUCATIONAL LEVEL V S  . DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On J o b  (DOJ) 
P 

LEVELS O F  I N o . )  N a t u r a l  l o g o f  M i l e s  d r i v e n  
o f  ! m i l e s  d r i v e n  se l f  r e p o r t e d  

PREDICTOR VARIABLE I c a s e q  . a c c i d e n t s  i n  o d e  . Mean S t d .  ~ e v - . !  Mean 
I. 

I 

1 A d v a w e d  d e g r e e  42 1 0.932 -- 1 1421 1023 1 0.348 
t I 

- 2 1 4 y e a r  college 1708 1410 - 0.362 

3 ' B u s . / t r a d e  school 2109 1 1910 1 ,- 0.452 
i 

4 H i g h  school . g r a d u a t e  ) 482 i 7.257 i 0.953 -, ! 2091 2305 0.315 
1 

5 ' 10 PT 11 ~ J x U L ~ S  1.231 2525 i 2799 I 0.296 

6 ! 7, 8 or 9 grades 7.192 1.342 1 2 5 3 0  3113 1 0.270 

7 . L e s s  t h a n  7 grades 1 90 7.017 --- 1.357 . - 2003 ! 2077 ? 0.245 - 1 

3 '  D o n ' t  know I ---- 11 7.601 0.0 I 2000 I 0 I.. 0.0 -- 

f I 1 . - 
I ! 

I 
! I 

! - I 
i I 

1 TOTALS 1559 7.229 ' 1.039 i 2113 2264 
! 

I -.- C 

j 0.341 

w 
a 
m R e s u l t  of F  t e s t  o f  t h e  d e p e n d e n c y  b e t w e e n  

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

A c c i d e n t  r a t e  
( n o .  acc. cer 
m i l l i o n  m i l e 3 )  

SIGNIFICAKT A T  ALPHA c.01 
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HOLLINGSHEAD SCALE 

F i g u r e  .56 

HOLLINGSHEAD SCALE 

Figure 57 

D O J  
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TABLE 65 

SOC 10-ECONOM I C  SCALE VS . DEPENDENT VARIABLES 

T o t a l  Sample - - 
LEVELS OF Na tu ra l  l o g  of 1 M i l e s  d r i ven  ( iliean no. of 

Acc i d e n t  r a t e  1 / [ m i l e s  d r i ven  30 days: . . 30 days , a c c i d e n t s  i n  
s e l f  r e p o r t e d  

PREDICTOR VARIABLE , 
case$ 

(no. acc. p e r  
1 code . i Mean S t d .  Dev.j Mean f m i l l i o n  miles: 

! .-- - -- 
I 

S t d .  D e v .  i t h e  l a s t  3 y r s ,  -. 
t 

i t 1 I 

1.159 
t 

j 1 Class  I 1 3 0 5 :  6.502 ! 1055 0.437 1 11; 5 i 

. . 
j 747 f 2 -  C lass  I1 6.205 1.358 1 886 ' 887 1 0.341 10.7 - 

i i 3 '  C lass  111 j1462 6.281 : 1.373 ! 1033 1 1244 1 I 
-- I 

, -. 8 .- 0.323 8.7 
< i 

j 4 C la s s  IV i2650:  6.152 1.536 i030 ! 1487 0.305 ; 8 .2-- 
I 1 

1 5 : c l a s s  v 11048 ! 6.029 ' 1.672 ! 1128 i 1934 j 0.262 I 
1 

6.5  

1 Li I L I 

[ I  
I 

I 
I 

1 

I 
-. ! 

! ; ! 1 I I 

i I I 
i 

-. 

! i 1 I ; 1 

a TOTALS 62 12 1 6.185 1.490 j 1031 ' , 1448 0.312 I 8.4 - 
to 
0 
I-J Resul t  of F test  of t h e  dependency between 

t h e  p r ed i c to r  v a r i a b l e  and t h e  n a t u r a l  logar i thm 
of es t imated  m i l e s  d r iven :  

S IGNIF ICANT AT ALPHA <. 01  



TABLE '88 

SOC 10-ECONOM IC SCALE VS - DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On Job (DOJ) - --- - 

LEVELS OF N o .  i N a t u r a l  log  o f  i M i l e s  d r i v e n  Mean n o .  o f  
1 s e l f  r e p o r t e d  

A c c i d e n t  r a t e  

PREDICTOR VARIABLE 
o f  ) m i l e s  d r i v e n  30 d a y s i  30 d a y s '  I a c c i d e n t s  i n  I ( n o .  a c c .  p e r  

lde 

c a s e 4  Mean S t d .  ~ e v - .  \ .Mean S t d .  Dev .  1 t h e  l a s t  3 y r s  m i l l i o n  m i l e s )  

1 8  
f I 

1 '  Class  I  3  1 7 .011  . 
I I 1 .135  -_L 1627 1599 ' . . 0.372 

2 .  Class I1 7 .138  1 0 .752  t 1593 ' 1033 
I /- I i I -  0 .333 

3 2  Class  111 -- j -. 39s . 7 .276  i 0.820 i - 1945 1705 ,! 0 .371  5 . 3  

4 .  Class IV ' 6 3 9  7 .239 1 1.001 .- j . 2128 2377 1 0.333 4 . 4  

s V 7 .230 1 .446 I 2702 ' I 3056 i 0 .301  3 . 1  
I 

I 
I 1 j i I - 

I 
- -<- 

! 1 f 
I 

7 - I  

- 

I & i 
1 1 

I Z i TOTALS 1527 j 7 .225  1.042 f 2107 2259 4 . 5  
j 

0.339 
i 

i i I 
R e s u l t  o f  F t es t  of t h e  d e p e n d e n c y  b e t w e e n  
t h e  p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  
o f  e s t i m a t e d  m i l e s  d r i v e n :  

NOT SIGNIFICANT 
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Figure 59 

URBANIZATION 
Figure 5 0  











POPULATION 
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P O P U L A T I O N  

F i g u r e  62 

P O P U L A T I O N  . J  

Figure 6 3  
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TABLE 73 

POPULATION V S .  DEPENDENT VARIABLES 

T o t a l  Sample 

i" 
- - 

LEVELS OF 1 No. N a t u r a l  l o g  of  Miles d r i v e n  [ Mean no .  of 
I Accident  r a t e  

1 of . m i l e s  d r i v e n  30 d a y s !  30 days  s e l f  r e p o r t e d  
PRED ICTGR VARIABLE j -,,$ ! 1 ( n o .  a c e .  p e r  1 . .  a c c i d e c t s  i n  % code 1 Alean S t d .  Dev.; Mean S t d .  Dev. j t h e  l a s t  3 y r s j  m i l l i o n  m i l e s )  L ! - 

i 

f 0 ,  Rural  6.327 1.282 -; 1055 . 1230 i 0.275 i t- 
7.2 . . 

1 , Less t han  2500 / ::: / 6.436 1.608 j 1301 ' 1820 0.220 4.7 
L 

i 

! 2 2500-5000 1 370 f 6.253 : 1.563 i- 1155 1577 - i i 9-33 1 1- 
5000-25.000 11166; 6.151 ' 1.463 ; 994 1448 0.313 ! 8.8 

i 
: 

25,000-50,000 1757! 6.235 ' 1.278 ; 950 1136 L 4 0 3  11.8 
I 

I+! 50,000-100,000 !1032j 6.056 1 1.473 - 902 1 . 1229 i f -- 0.307 i 9.5 
I--- t- I 1 6  100.000-500.000 i 964 1 
!__- 6 . 0 57 --_'- 1.576.------ 973 1489 t 0.290 l a  I 

I 
? 7 '  Over 500,000 11076 6.060 , 1.597 - j  972 1 0.373 1 10.7 

1 

[--, 1 I t 

I 1 I I 1 

1 i 
I 

TOTALS 
I 

I 6.157 f 1.494 - 1 1012 , 1435 I 0.311 8.54 
I 1 

PO 
w 
w Result of F tes t  of  t h e  dependency between 

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

SIGNIFICANT AT ALPHA <.01 
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TABLE 78 

TYPE OF VEHICLE V S .  DEPENDENT VARIABLES 

S u b g r o u p :  D r i v e  On Job (DoJ) 

LEVELS OF N a t u r a l  log  of 1 M i l e s  d r i v e n  iflean n o .  o f  
s e l f  r e p o r t e d  A c c i d e n t  r a t e  

PREDICTOR VARIABLE 
1 Eq* [ m i l e s  d r i v e n  30 d a y s !  i 30 d a y s  ( n o .  a c c .  pe r  
c a s e g  ? . a c c i d e n t s  i n  m i l l i o n  

;ode . 1 , Mean S t d .  ~ e v . . !  Mean S t d .  D e v .  t h e  l a s t  3 v r s  

1 ' Passenger car  1 9551 7.069' 0.987--! 1725 0.364 1 5.. 8 
I 

2 : Small truck 1 347 7.349 0.757 1 2034 1715 0.256 I 3 .5  
I 

3 ' Large truck -i--' 7.758 1.111 3832 : 3851 0.339 i I_____) 
2.5 

i 

4 .  Truck - traL!sxz 8.435 ' 0.76 3 5 8 n 8  ! ' 3657 I 0,377 
I 

1.8 

5 Taxi or limousine , 81 8.567 ' 0.545 1: 6075 ; 3984 0.500 2.3 

6 ' Bus 1 211 7.842 : 0.650 1 3165 i 2660 1 0.714 - 1 6.3 
I 1 

7 
I - Other j 21/  7.570 1.132 -- i 3249 3027 -j 0.190 - 

t L 
L 1.6 

TOTALS 

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

SIGNIFICANT AT ALPHA < . O l  



TABLE -79 

TYPE OF VEHICLE V S .  DEPENDENT VARIABLES 

Subgroup :  Ma le s  Not D r i v e  o n  Job  (MNDOJ) 

LEVELS OF I I 
i No. j N a t u r a l  l o g  o f  1 M i l e s  d r i v e n  i no .  4 f v r s  -1 , 

A c c i d e n t  r a t e  
! of ; m i l e s  . d r i ven  30 dayd  30 d a y s  s e l f  r e p o r t e d  

@ PREDICTOR VARIABLE t 
( n o .  a c c .  per a c c i d e n t s  i n  

< . code ! ca se s1  Flean S t d .  ~ e v A  Mean E t d .  Dev. h e  l a s t  m i l l i o n  m i l e s  
---- 
f I 

1 

1 I- Passeqger car . i2237 / 6.339 1,194 9 U  894 
p 

i 1 10.413- -! 0.215 i. 2 ' Small truck ! 282 6,505 1 1.106 i 1033 ' 1023 I- 5.8 
I -! - 3 
I 0 1 3  Large truck ----i-- ! 4 i 6.464 1.648 --I 1690: 2556 

t i ? I 
6.652 I ' --.-- 4 '   ruck-trailer coinb.: 0 - 6 l 2  2 .; . . 8 5 0 - - : 4 1 ) ~ , t n  i 

1 5  T a x i o r  limousine .! 17 5.991 I 0  .- I 400 0 i f 
1.000 -- 

I I 

i 6 Bus 1 3 7.290 1 0.756 -' 1800 ; 1473 0 
I- - 

6.628 I 0.948 i 1129 ! 1044 ! 1 7 .8 0.318 t 7 Other I 2 1 i  .--- 
d-- I I ! t 8 - i  Don't _kggw 0 0 

i 

I R~1.000!0 
1 I t i t 

i ! ' ?  .- 

j- -: I i 
I ------I 

TOTAL 6.631 1 1.184 i 930 1 916 0.387 11.5 
i 

1 ,  6 1 6 I _ _  
f\) 
t~ R e s u l t  o f  F tes t  o f  t h e  a e p e n a e n c y  be tween  
w the p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  

of  e s t i m a t e d  m i l e s  d r i v e n :  

NOT SIGNIFICANT 



TABLE -80 

TYPE OF VEHICLE V S .  DEPENDENT VARIABLES 

S u b g r o u p :  F e m a l e s  N o t  D r i v e  On J o b  -- (FNDOJ) r.-- - -  5 f Mean n o .  o f  
LEVELS OF I N a t u r a l  log o f  Miles d r i v e n  s e l f  r e p o r t e d  A c c i d e n t  r a t e  

PREDICTOR VARIABLE d r i v e n  30 days1 30 d a y s  j a c c i d e n t s  i n  I ( n o .  a c c .  p e r  
S t d .  ~ e v . . !  Mean - S t d .  D e v s  t h e  l a s t  3 y r s  m i l l i o n  m i l e s  :G!!-d-e - i-- t 1 i 

r I D 

h 2 .  Small t r u c k  . ~ _ 4 5 -  5.448 i 1.077 .-/ 3 64 
f i 2 .  3 .545 1.499 i 1 4 ' T r u c k - t r a i l e r ,  , c o m b .  _, -, 56 

! . 1 1 6 .685 ! 
i 

1 6  BUS 0 - 0  .-... - 800 
1 - I -  I 

3 7 O t h e r  I 2 f  5.806 ' 1.928 1 693 859 1 0 I 0 ---- i 1  I I 
€3 r 2 !  1 3 1 4  

i f --- D o n ' t  know I 2 .708 1 23 33 0 1 0 
: i I i i 1 

! j i I ! I -- 

I k i ; 
I 

1 
1 ' 1  I 

I 
----- - 

i i 1 

TOTALS ; 123771 5.379 1 1.320 1 411 I 479 1 0.216 14.60 
I -2- I .  

R e s u l t  o f  F  test of t h e  d e p e n d e n c y  b e t w e e n  
t h e  p r e d i c t o r  v a r i a b l e .  a n d  t h e  n a t u r a l  l o g a r i t h m  
of e s t i m a t e d  m i l e s  d r i v e n :  

NOT S I G N I F I C A N T  





Sample 

Full Size Intermediate Compact 

PASSENGER CAR SIZE 

Sports Other 

F i g u r e  



D O J  

M N D O J  
FNDOJ 
T o t a l  Sample 

D M F T  D M F T  D M F T  D M F T  
- . --- .. --. - 

T 
F u l l  S i z e  I n t e r m e d i a t e  Compact S p o r t s  O the r  

1 2 3 4 5 
F i g u r e  68 

D M F ' T  D M F T  

1 2 3 4 5 
F i g u r e  69- 

PASSENGER C A R  SIZE 



TABLE 81  

PASSENGER CAR SIZE VS, DEPENDENT VARIABLES 

T o t a l  Sample 

LEVELS OF e 1 N o .  1 N a t u r a l  log of M i l e s  d r i v e n  I Mean no.  of  

I o f  l m i l e s  d r i v e n  30 d a y s )  30 d a y s  I s e l f  r e p o r t e d  
PREDICTORVARIABLE - 1 a c c i d e n t s  i n  

code  i Mean S t d .  Dev.: Mean S t d .  Dev. r t h e  l a s t  3 v r s  
I 

1 Ful l  size 6.06 4 .  1,412 -: ! 874 : 1130 ' , I i i 

. . 0.290 

2 :  I n t e r m e d i a t e  - 1 959 5.978 1 1.350 1 766 ' 1084 1 0.336 
1 

3 Compact -. 1 8 2 2 1  - 6.159 ; - 1.223 [ -- 806 : 789 1 0,412 

4 S p o r t s  1 2 1 2 !  6.300 1 1.264 1 1011 ' 1519 [ 0.399 
I 

5 .  Other  4 48 1 6.324 1.146 i 1017 1246 
I 

1 1 
! I 

0,325 

8 ' Don1 t know ! l o !  4.196 1.959-.!- 335 - 437 I 0.067 
[- 1- I I 1- 
1 I i' 

~ - 

t I 1 

1 
I 

. , 
i 

I -.~ - 1 
t 
f 

! i I i 
TOTALS 155471 6.073 ' 1.371 j 851 , 1098 I 0.319 

I -- 1 

I A c c i d e n t  r a t e  
I (no .  a c c .  p e r  
I m i l l i o n  - 

to 
to 

R e s u l t  of  F test o f  t h e  dependency between 
rn t h e  p r e d i c t o r  v a r i a b l e  a n d  t h e  n a t u r a l  l o g a r i t h m  

of e s t i m a t e d  m i l e s  d r i v e n :  

NOT SIGNIFICANT 







TABLE . 84 

PASSENGER CAR S I Z E  VS, DEPENDENT VARIABLES 

-- -- S u b g r o u p :  F e m a l e s  Not D r i v e  On Job (FNDOJ) 
-9 - - -- - - - -- - - - - - - 

! I I 
i 

Mean n o .  o f  
LEVELS OF f No. ! N a t u r a l  log o f  J Miles d r  i v e n  s e l f  r e p o r t e d  A c c i d e n t  r a t e  

I 

PREOICTOR VARIABLE i o f  ! m i l e s  d r i v e n  30 d a y s :  30 d a y s  a c c i d e n t s  i n  ( n o .  a c c .  p e r  
/ case$ Mean c_o-de S t d .  ~ e v * .  j Mean 

-3 

S t d .  D e v s  t h e  l a s t  3 y r s  m i l l i o n  m i l e s  

I 1 i i 

; a ~ ~ 1 1  size 1 1 . 3 ~ ~ 1  5.335 . 1.349 j 401 474 0.195 13.5 
i 

2 I n t e r m e d i a t e  1427' 5.407 / 1.298 / 419 

' 3 '  ---- C o m p a c t  ! 335! 5.493 1 1.246 _!_ 438 
1 i 4 -- S p o r t s  - 72 ; 5.695 ! 1.128 t 487 

I- 

? 
: 5 '  Other 1 141 5.582 1.078 1 544 1 

I I 
: 8 D o n  t k n o w  ! 71 5.123 0.726 1 146 4 0 f 0 -- .....---- 207 

I 

i 
' TOTALS 

to 
t\7 
w R e s u l t  of F  test  o f  t h e  d e p e n d e n c y  b e t w e e n  

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

NOT SIGNIFICANT 



1 2 3+ 

NUMBER OF MOVING VIOLATIONS 

F i g u r e  70  

D O J  - .. M N D O J  - F N D O J  

,,, ,Total Sample 



D O J  

M N D O J  

-- - F N D O J  

, - - T o t a l  S a m p l e  

NUMBER OF MOVING V I O L A T I O N S  

F i g u r e  , 7 1  



D O J  - M N D O J  -- F N D O J  

,---Total Sample 

F i g u r e  7 2  











Figure 73 

Exposure Predictor Model Including Environmental Variables 
Model 1 
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Figure 74 

Exposure Pred~ction 
Model 2 

- .  

Model .. Year - . of Vehicle 
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Table 89 

Analys is  of Variance f o r  Exposure P r e d i c t o r  
Model # 1  Using Natura l  Logarithm of Miles 

Driven i n  30 days a s  t h e  bependent Var iab le  

Subgroup I Sub j ec t s  who d r i v e  on t h e  job  

E f f e c t  Sum of Degrees of Mean F Remark 
Squares Freedom Square S t a t i s t i c  

Vehicle Type 0.70 1 0.70 4.69 S i g n i f i c a n t  
&= 0.05 

Percent  Driving 
on Ci ty  S t r e e t s  1 .03 5 0.20 1 .38 Not S i g n i f i c a n t  

I n t e r a c t  i on  2 -84 5 0.56 3.81 S i g n i f i c a n t  
6= 0.05 

T o t a l  4.58 11 

Mean Square E r r o r  0.149 
Grand Mean 7 . 2 4 3  
T o t a l  Observat ions  152 1 
Degrees of Freedom 15 09 

Subgroup I1 Male s u b j e c t s  who do not  d r i v e  on t h e  job  

E f f e c t  Sum of Degrees of Mean F Remark 
Squares Freedom Square S t a t i s t i c  

Percent  Driving 
a t  Night 0.50 3 0.16 8.29 S i g n i f i c a n t  

d = 0 . 0 5  

Percen t  Driving 
on C i ty  S t r e e t s  0.86 5 0.17 8.55 S i g n i f i c a n t  

Cf-0.05 

I n t e r a c t i o n  5.65 15 0.37 18.69 S i g n i f i c a n t  
n'=O. 05 

T o t a l  7 .02 23 

Mean Squa?e E r ro r  0.020 
Grand Mean 6.384 
T o t a l  Observat ions  2507 

Degrees of Freedom 2483 



Subgroup .. - I11 Female subjec ts  who do not dr ive on the job 

Effect  Sum of .Degrees of Mean F 
Squares Freedom Square S t a t i s t i c  

Remark 

Percent Driving 
a t  Night 0.34 3 0.11 2.12 Not Signif icant  

Percent Driving 
on C i t y  S t r e e t s  1.05 5 0.21 3.90 Signif icant  

WO. 05 

In terac t ion  5.64 15 0.37 6.95 Signif icant  
0/'=0.05 

Total 7.03 2 3 

Mean Square Error 0.054 
Grand Mean 5.457 
Total  Observations 2286 
Degrees of Freedom 2262 



Table 90 

Analys is  of Variance f o r  Exposure P r e d i c t i o n  
Model #2 Using Natura l  Logarithm of Miles 
Driven i n  30 Days a s  t h e  Dependent Var iabIe  

Subgroup I Sub j ec t s  who d r i v e  on t h e  job  

E f f e c t  Sum of Degrees of Me an F Remark 
Squares Freedom Square S t a t i s t i c  

Model Year 
of Vehicle 0.09 1 0.09 14.23 S i g n i f i c a n t  

dm.05  

Type of Vehicle 0.62 1 0.62 95.14 S i g n i f i c a n t  
~ $ 6 . 0 5  

I n t e r a c t i o n  0.60 1 0.60 91.11 S i g n i f i c a n t  
C7(=.05 

To t a l  1.32 3 

Mean Square E r ro r  0.006 
Grand Mean 7.244 
T o t a l  Observat ions 1539 
Degrees of Freedom 1535 

Subgroup I1 Male s u b j e c t s  who d r i v e  on t h e  job 

E f f e c t  Sum of Degrees of Mean F Remark 
Squares Freedom Square S t a t i s t i c  

# of Vehicles 
Driven i n  Pas t  
30 days 0.23 1 0.23 18.03 S i g n i f i c a n t  

dim0.05 

Holl ingshead 
Socio-Economic 
Scale  0.20 4 0.05 3 .85  S i g n i f i c a n t  

M-0.05 

I n t e r a c t  ion 0.80 4 0.20 15.40 S i g n i f i c a n t  
d = O .  05 

To t a l  1.24 9 

Mean Square Er ro r  0.013 
Grand Mean 6.315 
To t a l  Observat ions 2408 
Degrees of Freedom 2398 



Subgroup - 111 Female s u b j e c t s  who do not  d r i v e  on t h e  job 

E f f e c t  Sum of Degrees of Mean F Remark 
Squares Freedom Square S t a t i s t i c  

# of Vehicles 
Driven i n  p a s t  
30  days 0.15 1 

Holl ingshead 
Socio-Economic 
Sca le  0.40 4 

I n t e r a c t i o n  0.64 4 

T o t a l  1 .21  9 

Mean Square E r ro r  0.016 
Grand Mean 5.340 
T o t a l  Observat ions 2229 
Degrees of Freedom 22 19 

0.15 9.88 S i g n i f i c a n t  
d =0.05 

0.10 6.28 S i g n i f i c a n t  
d. =0.05 

0.16 9.95 S i g n i f i c a n t  
aC =0.05 



APPENDIX G 

ANALYSIS OF PRECISION I N  PILOT SURVEY ESTIMATES 

The use of personal estimates of dr iv ing  mileage r a i s e s  an 

important question concerning the precision of these es t imates ,  

For example, one inves t iga tor  of exposure data reported t h a t  i n -  

dividuals  tend t o  est imate monthly mileages t o  the  nearest  1000 

miles (see Reference 2 ,  Volume I ) ,  I n  t h i s  study, the individ- 

ual  mileage est imates  of the p i l o t  survey were sampled and anal-  

yzed i n  order t o  determine t h e i r  precis ion.  The r e s u l t s  of t h i s  

ana lys is  f o r  both the 7-day and the 30-day est imate a r e  presented 

i n  Table 1, The precision of each est imate was a r b i t r a r i l y  as-  

signed by examing the  number of s i g n i f i c a n t  d i g i t s  i n  t he  mileage 

est imate.  Thus a response w i t h  a zero i n  the  u n i t s  posi t ion and 

a non-zero i n  the tens posi t ion was assumed t o  be estimated t o  

the nearest  10 miles .  Obviously t h i s  is a worst-case analys is  

because an exact ,  t r u e  mileage could ac tua l ly  be d i v i s i b l e  by 10,  

In t h i s  case we would be understanding the precision of the e s t i -  

mate, by concluding t h a t  i ts  precision was the  nearest  ten  miles 

ra ther  than the nearest  mile.  The cumulative percent is the  most 

useful  s t a t i s t i c  on the t ab le  s ince  it indica tes  the  f r a c t i o n  of 
the pppulat ion t h a t  estimated t o  a pa r t i cu la r  precis ion or b e t t e r ,  

I n  the case of the 30-day est imate,  78% of the population 

estimated t o  a precision of 100 miles or b e t t e r ,  I t  should be 

pointed out t h a t  the average mileage f o r  a l l  subjec ts  was 1013 

miles i n  30 days, Thus i f  a s u b j e c t ' s  dr iving was near t h i s  ex- 

pected value and i f  he estimated t o  the nearest  100 miles he would 

i n  f a c t  have estimated 1000 miles ,  T h i s  would have placed h i m  i n  
the category of subjec ts  whose precis ion was the nearest  1000 

miles ,  using our method of est imating precis ion.  Thus we conclude 
t h a t  a  m i n i m u m  of 78% of t h e  population expressed t h e i r  mileage 



Table 1 

Percentage of Mileage Estimates i n  Prec is ion  Categories 

Prec is ion  
Category 

7 day est imate 
Percent Cumulative 

Percent 

1. Subject Estimated 
0 miles  3.8 3.8 

2. Subject Estimated 
t o  t he  nea re s t  mile  7 . 7  11.5 

3.  Subject Estimated 
t o  t he  neares t  f i v e  
miles  15.7 27.2 

4. Subject Estimated 
t o  t he  nea re s t  
10 miles  40.9 68.1 

5. Subject Estimated 
t o  t he  neares t  
100 miles  30.6 98.7 

6.  Subject  Estimated 
t o  t h e  nea re s t  
1000 miles  

30 day es t imate  
Percent Cumulative 

Percent 



t o  a  p rec i s ion  of 100 miles .  I f  100 is used a s  t he  prec i s ion  of 
s u b j e c t s  es t imated then the  maximum rounding e r r o r  is 50 miles  f o r  

a  monthly es t imate ,  T h i s  is 5% of t he  average monthly es t imate  of 

1000 mi les ,  Since the  s tandard dev ia t ion  of the  monthly es t imates  

is over 1400 miles ,  the  maximum poss ib le  con t r ibu t ion  of rounding 

e r r o r  t o  t o t a l  e r r o r  is neg l ig ib l e  (50/1400 i , e ,  l e s s  than 4%).  

The mean value of 1013 miles per d r ive r  per month i n  t he  

data  of the  p i l o t  survey ( e a r l y  1970) may be compared w i t h  mile- 

age es t imates  produced by the  Federal  Highway Administrat ion ' 

(FHWA) . For 1968, t he  FHWA es t imate  of mileage per d r ive r  f o r  

t he  whole year was 9520 mi les ,  equivalent  to  793 miles per month, 

Although data  was. not a v a i l a b l e  fo r  1969 or  1970 a t  t h i s  wr i t i ng ,  

i t  is poss ib le  t o  p red ic t  what the  equivalent  FHWA es t imate  would 

be f o r  e a r l y  1970. The increase  from 1967 t o  1968 was 47. On 

t h i s  b a s i s ,  a  6% increase  is predic ted from the  1968 average t o  

t he  e a r l y  1970 average.  Thus, the  equivalent  FHWA es t imate  f o r  

e a r l y  1970 is predic ted a s  841 miles  per d r ive r  per month. T h i s  

is about 17% l e s s  than t h e  1013 miles per month r e s u l t  of t h e  

p i l o t  survey.  

The 17% discrepancy might be explained by: 

1. Biases i n  the  p i l o t  survey 

a .  Overestimates by survey s u b j e c t s  

b .  An upward b i a s  due t o  a  low percentage of new d r i -  

vers  (who have lower than average mileage) i n  t he  

survey sample 
c .  Disproport ionate ly  high percentage of high-mileage 

s t a t e s  i n  sample 

d .  Early months of year may have higher average mileage 
e .  Drivers who re fused  survey interviews probably have 

lower exposure 



2 .  Biases  i n  t h e  FHWA e s t ima t e s  

a ,  Low e s t ima t e s  of ga so l i ne  s a l e s  by s t a t e s  

b. Inaccura te  adjustments  of gaso l ine  s a l e s  due t o  

l o s s e s  and non-travel  uses  

c .  Inaccura te  e s t ima t e  of mi les  t r a v e l e d  per ga l lon  

of gaso l ine  

d .  Inaccura te  e s t ima t e s  of number of l i c ensed  d r i v e r s ,  

and hence, number of a c t i v e  d r i v e r s .  



APPENDIX H 

ADVANTAGES AND DISADVANTAGES OF SUFVEY ALTERNATIVES 

OFF ICE INTERVIEW - ADVANTAGES 

Easy sampling 
Personal contact  
O f f i c i a l  s e t t i n g  
A l l  s t a t e s  w i l l  have o f f i c e s  eventual ly  because of 
f e d e r a l  s tandards 
People who renew a re  cur ren t ly  i n  the area  being sampled 
Low t o  medium cost  
Office space is  probably ren t  f r e e  
No mailings 
No car  t ranspor ta t ion  
Low r e f u s a l  r a t e  
Interviews can be done over a f a i r l y  shor t  period of time 

OFF ICE INTERVIEW - DISADVANTAGES 

1. Bias due t o  16 t o  18 year o ld s  who don ' t  have t o  renew, 
2 .  Office space is  required.  
3 .  There i s  usual ly  a pe r iod i c i t y  of th ree  years  i n  renewal 

ages. 
4 .  The sample i n t e r v a l  i n  the o f f i c e  is of ten  i n  e r r o r  due t o  

poor volume es t imates .  
5 ,  There i s  no way t o  sample revoked d r ive r s  who are  s t i l l  

dr iv ing.  
6 .  A small percentage of mail renewers i s  missed. 
7 ,  Biases due t o  choice of time of appearance is influenced 

by weather, o f f i c e  hours, e t c .  
8 .  Bias due t o  type of r e f u s a l ,  such a s  " i n  a  hurry". 
9.  Fear t h a t  data  w i l l  be put i n  d r i v e r ' s  record. 

10. Unusual va r i a t i ons  i n  peak periods of renewal a c t i v i t y  
due t o  s t a t e  changeovers, e t c .  

11. Some o f f i c e s  a r e  open only a few days a week. 
12. Slow interviewers  and interviewees b i a s  the succeeding 

i n t e r v a l .  
13, There is  no advance not ice  t o  people t o  help  improve t h e i r  

es t imat ion accuracy. 
1 4 .  Liaison is  required a t  two t o  th ree  l eve l s .  
15. There a r e  communication and cooperation problems with some 

managers. 
16, No interviews on weekends. 
17, The sample doesn' t  include non-residents who have moved i n t o  

the area  permanently o r  temporarily o r  who a r e  dr iv ing through. 
18. O n l y  24 t o  34 s t a t e s  require  renewal i n  person. 
19. I t  is not f ea s ib l e  t o  phase the in terviews i n  one o f f i c e  

over a long time period.  
20.  Interviewees get  impatient t o  leave.  
21. There is a b i a s  aga ins t  long t r i p s  by v i r t u e  of the person 

being a t  the o f f i c e .  
22.  Over-representation of permanent r e s iden t s .  



lsQlsE INTERV-IEW - ADVANTAGES 
--. ~ ~ 

Sample of a l l  d r ive r s .  
Personal contact .  
A f ami l i a r  s e t t i n g  f o r  the interviewee.! 
No o f f i c e  space is required.  
Time of interview i s  random. 
Low r e f u s a l  r a t e .  
Dissociat ion from o f f i c i a l  record agency. 
Not dependent on l icense  renewal time. 
Interviews a re  possible  on weekends. 
Interview speed is no problem. 
Warning i n  advance by l e t t e r  helps t o  improve estimation 
accuracy. 
Liaison i s  required a t  only one l e v e l ,  the s t a t e .  
Revoked d r ive r s  a re  included. 
Can be e a s i l y  spread out i n  time period if desired f o r  
seasonal va r i a t ion .  
The interviewees a re  not impatient t o  leave because 
they ' r e  home. 
Home is a b e t t e r  base point f o r  presenting t r i p l o g s o  
Unbiased age and sex d i s t r i b u t i o n .  
The method doesn' t  miss mail renewers. 
Sampling can be done e i t h e r  by place of residence o r  from , 

the dr ive r  l is t .  

Higher cost .  
Car t r a v e l  t o  homes i s  required.  
Return c a l l s  a re  required f o r  many cases.  
Daytime is not a good interview time f o r  employed d r ive r s .  
Many people move without changing t h e i r  address w i t h i n  
the  s t a t e  on t h e i r  record.  
Address changes take a long time t o  be inse r t ed  i n t o  
d r i v e r ' s  records. 
Special  t r a in ing  is required f o r  interviewers .  
In s t a t e s  w i t h  only hard-copy f i l e s ,  sampling by age o r  
by issuance date is d i f f i c u l t .  
I t  is hard t o  complete a l l  of the interviews i n  a short  
time period. 
The sample is over-represented w i t h  stay-at-home type people. 
Return v i s i t s  a re  hard t o  f i t  i n t o  random time groups. 
Sample doesn' t include non-residents. 
There is a b i a s  against  long t r i p s  by v i r t u e  of the people 
being a t  home. 
Some cases  i n  the f i l e s  have died o r  moved from s t a t e .  
Homes a re  too f a r  apar t  i n  r u r a l  a reas .  
Samplings from dr ive r  l ists requi res  county groupings. 



MAIL QUESTIONNAIRE - ADVANTAGES 

Low cos t .  
Persuasive value' o f .  t h e *  signafulret;b~llaolfghief f i c i a l ,  
Sample of a l l  d r ive r s .  
No o f f i c e  space is  needed. 
No car  t ranspor ta t ion  needed, 
Le t t e r s  can be sent  i n  p rec ise  group s i z e s  a t  desired times, 
Questionnaires a re  completed i n  a f ami l i a r  s e t t i n g ,  the 
home. 
Questionnaires can be done a t  one 's  convenience. 
Dissociatioq from an o f f i c i a l  s e t t i n g .  
The sample is not dependent on renewal time. 
Designated day can be on week-end. 
Liaison is necessary a t  only one l e v e l ,  the s t a t e .  
Revoked d r ive r s  can be included, 
The sample can be e a s i l y  spread f o r  seasonal va r i a t ion .  
Unbiased age and sex d i s t r i b u t i o n s .  
On ly  one sampling l e v e l  w i t h i n  a s t a t e .  
People can spend adequate time thinking about t h e i r  es t imates .  
No b ias  against  men who work during the day. 
No t r a in ing  of interviewers .  
Bias against  long t r i p s  is  pa r t ly  overcome by s e t t i n g  a 
s p e c i f i c  day fo r  the t r i p  log.  

MAIL QUESTIONNAIRE - DISADVANTAGES 

Low i n i t i a l  response r a t e .  
A follow-up is  necessary t o  increase the response r a t e .  
No personal contact i s  possible .  
No personal explanation of the t r i p l a g  is possible .  
There is a b ias  due t o  va r i a t ions  i n  appreciat ion of the 
survey importance, 
Fear of use of the data  i n  d r ive r  records if the request 
i s  on s t a t e  s t a t iona ry .  
There is  no assurance tha t  person hasn ' t  moved. 
No advance warning t o  improve es t imates ,  
Doesn't include non-residents. 
Address changes take a long time t o  ge t  i n t o  the  record,  
In s t a t e s  w i t h  hard-copy f i l e s ,  sampling by age o r  date 
of issue is d i f f i c u l t .  
The sample is  over-represented by good readers .  
Follow-ups are  hard t o  f i t  i n t o  a random time phase. 
Some cases liave died o r  moved out of the s t a t e .  
People i n  t h e  sample may hand the quest ionnaire  over t o  
a spouse thus crea t ing  a b ias .  



TELEmNE INTERVIEW - ADVANTAGES 

1. No mailings required 
2. No ca r  t ranspor ta t ion  required 
3 .  Not dependent on l icense renewal time 
4. Interviews a r e  possible  on weekends 
5. Liaison is  required a t  onby one l e v e l ,  the s t a t e  
6.  Can be e a s i l y  spread out i n  time period i f  desired 

f o r  seasoa&l va r i a t ion  
7 .  The method doesn ' t  miss t h o s e  who renew l icenses  by mail. 
9. Some people who move r e t a i n  t h e i r  old phone number 

'l%LEpw)WE INTERVIEW - DISADVANTAGES 

Trip log method is not possible  
T r i p  reconstruct ion method is  d i f f i c u l t  
Office space is  required f o r  telephoning 
Bias due t o  type of r e f u s a l ,  such a s  "invasion of privacy1' 
Long dis tance c a l l s  
The sample doesn ' t  include new res iden t s  o r  t r a n s i e n t s  
There is a b i a s  against  long t r i p s  due t o  the person being 

a t  homeat time of c a l l  
Auxiliary survey is necessary f o r  d r ive r s  wi-thout telephones 

o r  u n l i s t e d  numbers 
Over-representation of permanent res idents  
High cost  
Many re tu rn  c a l l s  a re  necessary 
Most c a l l s  mus t  be i n  evening 
Telephone numbers must be sought from auxi l ia ry  source 
Unrecorded address changes hinder phone number search 
Special  t r a in ing  required f o r  interviewers 
Over-representation of stay-at-home people 
Return c a l l s  a re  hard t o  f i t  i n t o  random-time sampling groups 
Some cases have-died or moved from s t a t e  



APPENDIX I 

SURVEY REMINDER LETTERS 

Dear Driver, 

Letterhead 

A 

Recently a questionnaire was mailed to you requesting information 

relating to your driving habits, 

Since, for economy reasons, only a small number of people were chosen 

to participate nationwide, your response is vital if we are to achieve 

accurate information -- and accurate information is vital if the National 
Highway Safety Bureau is to achieve success in its highway safety programs, 

I. 

With this in mind, would you kindly take a few minutes to fill out our 

questionnaire and return it to us in the envelope provided. 

As stated in our first letter, the answers which you supply will, of 

course, be held in the strictest confidence. They will be used only for 

counting the number of responses to each question. Only total group averages, 

using no names, will be utilized in our analysis. 

Again, it is your reply which we need, regardless of whether you are 

currently licensed, or whether you have done any driving on the day 

appointed at the beginning of the questionnaire. 

We are most anxiously awaiting your reply! 

Sincerely yours, 

(Official signature) 

(Title) 

TYPICAL FIRST REMINDER LETTER 



Letterhead 

Dear Driver, . f i  

You may have forgotten about us, but we haven't forgotten about you. 

We a re  very serious when we t e l l  you tha t  we r e a l l y  need your help. 

You may think tha t  one questionnaire more o r  l e s s  w i l l  not a f f ec t  the 

resu l t s  of a large  nationwide survey. This i s  not' exactly true.  Because 

we have s c i en t i f i c a l l y  selected a few dr ivers  t o  represent the  e n t i r e  nation, 

your reply is  extremely Important i f  we a r e  t o  obtain an accurate pic ture  of 
r\ 

our national  driving patterns.  

Won't you please take a few moments t o  answer the  questions on the 

enclosed questionnaire? You may r e s t  assured tha t  your individual answers 
, 

w i l l  be held i n  the s t r i c t e s t  confidence by our research s t a f f ,  and can /" " 

i n  no way a f f ec t  the s t a tu s  of your d r iver ' s  l icense.  ,- ,/' 

Hoping t o  hear from you soon, I am 

Sincerely yours, 

(bff i c i a l  s ignature) 

(Ti t le)  

TYPICAL SECOND REMINDER LETTER 



APPENDIX J 

STATE CODES AND SUBJECT NUMBER RANGES 

No. S t a t e  

Alabama 

Alaska 

Arizona 

Arkansas 

Cal i fornia  

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Hawaii 

Idaho 

I l l i n o i s  

Indiana 

Iowa 

Kansas , 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi  

Missouri 

Montana 

Nebraska 

Subject No. 
bcgins 

01000- 

02000- 

03000- 

04000- 

05000- 

08000- 

09000- 

10000- 

iiooo- 

13000- 

14000- 

15000- 

16000- 

18000- 

19000- 

20000- 

21000- 

22000- 

23000- 

24000- 

25000- 'a 

26000- 

28000- 

29000- 

30000- 

31000- 

32000- 

No. 

- 
2 8 

2 9 

30 

3 1 

32 

33 

34 

35 

36 

3 7 

38 

3 9 

4 0 

41 

4 2 

4 3 

4 4 

45 

46 

47 

4 8 

49 

5 0 

5 1 

S t a t e  Subj ec t No, 
begins 

Nevada 33000- 

New Hampshire 34000- 

M ~ W  Jersey 35000- 

New Mexico 37000- 

Nev York 38000- 

North Carolina 41000- 

North Dakota 42000- 

Ohio 43000- 

Oklahoma 45000- 

Oregon 46000- 

Pennsylvania 47000- 

Rhode. Is land 49000- 

South Carolina 50000- 

South Dakota 51000- 

Tennessee 52000- 

Texas 53000- 

Utah 55000- 

Vermont 56000- 

Virginia  57000- 

Washing ton 58000- 

West Virginia  59000- 

Wisconsin 60000- 

Wyoming 61000- 

Washington D. C, 62000- 



APPENDIX K 

ALTERNATIVE DATA ANALYSIS MODEL 

T h i s  appendix presents an a l t e r n a t i v e  analys is  model (Vol- 
ume 111, sec t ion  4) t o  be used in  determining the s t a t i s t i c a l  
s igni f icance  of d i f ferences  in  mean  value^ between va r i ab le  l e v e l s ,  

e . g ,  male vs female. The model uses l i n e a r  combinations of " c e l l  
means" ( i , e , ,  means of the  26 c l a s s e s ) ,  thus removing e f f e c t s  of 

other va r i ab les  and t h e i r  in t e rac t ions  i n  the computation of er-  

ror  var iance.  The r e s u l t  is a  more s e n s i t i v e  procedure fo r  s t a t -  

ist i c a l  s ign i f  icance t e s t  ing,  

The model below appl ies  t o  the 24 c e l l s  or c l a s ses  (Table 9 ,  

Volume 111) defined by sex,  road type,  day/night, and dr iver  age. 
For each c e l l ,  i ,  the mean value of mileage is: 

where U i s  t h e  base mileage 
i s  t h e  e f f e c t  of s ex  (va lue  zero f o r  m a l e P F  f o r  

female 

Ax2 i s  t h e  e f f e c t  of road type (value zero f o r  streets, 
AR f o r  o t h e r  roads)  

OX3 i s  t h e  e f f e c t  of day/night  (value  zero f o r  day, 

A N  f o r  n igh t )  

Ax4 i s  t h e  e f f e c t  of d r i v e r  age (value zero f o r  

16 - 25 ,  Anl f o r  26 - 6 0 , h ~ ~  f o r  over 60) 

e i i s  unexplained e r r o r .  
2 

The es t imated  var iance  f o r  each c e l l  i s  C i  . 
The c e l l  mean vec to r  and c e l l  var iance vec to r  f o r  t h e  t o t a l  

populat ion i n  t h e  24  c e l l s  a r e :  



With  t h i s  s t r u c t u r e ,  cont ras t  vectors  a r e  derived f o r  each 

var iable :  - 
'1 = ( ' l , l r  ' 1 , ~ '  * * *  '1 ,24  ) : sex ( A x l  = A F )  
- - 
'2 - ( ' 2 , l t  ' 2 ,2 '  0 ° *  ' 2 ,24 )  : road type ax2 = h ~ )  

'4 = ('4,1t '4 ,2'  " *  '4 ,24 
) : age = A A ~ )  

. . . 

'5 = ('5,1t '5 ,2 '  " *  '5 ,24  
) : age ( A x 4  = A A ~ )  

where the  f i r s t  subscr ip t  of each component indica tes  t h e  v a r i a b l e  

(1-5) and the  second subscr ip t  indica tes  number or c l a s s  (1-24). 

The component values a r e  assigned according t o  the number of c e l l s  
i n  which the  var iable  appears, and the  s igns  a r e  assigned (+) ac- - 
cording t o  var iable  l e v e l .  The c e l l  mean equations and cont ras t  
vector component values a r e  presented i n  Table 1. 

The e f f e c t s  of the four var iables  a r e  determined from the 

following s c a l a r  products, where superscr ip t  t indica tes  the  vec- 
to r  transpose from row t o  column form, 



The azrapmdhg variance of & A X  e s t h t e s  are 

Using the  variances above, standard s igni f icance  t e s t i n g  may 

be appl ied t o  the  unbiased d i f ferences  (AX'S) between l e v e l s  of 

each of the  va r i ab les  (sex,  road type,  day/night, age) ,  A s  men- 
t ioned e a r l i e r ,  . the  e f f e c t s  of other var iables  and t h e i r  in t e r -  
ac t ions  a r e  removed i n  each t e s t .  If des i red ,  the  model may be 
extended t o  provide the  a c t u a l  unbiased est imates  fo r  each var i -  
ab le  l e v e l  w i t h  weighting f a c t o r s  derived from sample s i z e s  i n  
each c e l l .  

The model may a l s o  be extended t o  provide variances of un- 
biase.4 est imates  of d i f ferences  between c e l l  means. T h i s  may be 

accomplished by generating fu r the r  con t ras t  vectors  applied t o  

in te rac t ions  among the  four va r i ab les ,  Another modification 

could use weighting f a c t o r s  derived from age and sex d i s t r i b u t i o n s  
i n  the t o t a l  dr iving population, thus correc t ing  any biases  of 

these va r i ab les  i n  the  sample. 



Table 1 

Cell Mean Equat ions  and Con t r a s t  Vector componen.ts 

C l a s s  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2 3 

24 

Eqpat ions  

Mean Base Sex Road Day/Night Age 

P, = U + 0 +  0 + 0 + 0 
- 
Y2 = U  t o +  0 + 0 + A A ,  
- 
Y3 = U  t o +  0 + 0 + bA2 
- 
Y4 = U + 0 t 0 + A N  + 0 

Y5 = u t o + o + A N  + J A ~  
- 
'6 - U + 0 t 0 t 4 N + A A ~  
- 
y7 = U  + o + P R  + o + 0 
- 
'8 = U  + O + A R  + 0 + AA, 
- 
Yg = U  + O + a R  + 0 + 
- 
Y1o = U  + O + A R  + A N  + 0 
- 
Y l l = U  + O + 4 R  + D N  
- 
Y12 = U + 0 + A R  + A N  + AA2 
- 
Y13 = U + AF+ 0 t 0 + 0 
- 
Y14 = U t AF+ 0 + 0 
- 
Y15 - U  + A F + O  + 0 + A A 2  
- 
Y16 = U + AF+ 0 t A N  + 0 
- 
Y17 = U  + A F +  0 + A N  
- 
'18 = U t A F t  0 + A N  + PA2 
- 
'19 - U  + A F + b R  + 0 + 0 

y20 = U + 4F+ A R  + 0 + AA1 
- 
Y2 1 = U  + b ~ t n R  + o + A A ~  

?22 = U  + h F + A R  + AN + 0 
- 
'23 = U  + b F + A R  + b N  

P = U t AFC b~ + A N  + A A ~  
24 

Components 

Cl C2 C3 C4 C5 

91/12 -1/12 -1/12 -1/8 -1/8 

-1/12 -1/12 -1/12 +1/8 0 

-1/12 -1/12 -1/12 0 +1/8 

-1/12 -1/12 +1/12 -1/8 -1/8 

-1/12 -1/12 +1/12 + i / 8  o 

-1/12 -1/12 +1/12 0 +1/8 

-1/12 -1/12 -1/12 -1/8 -1/8 

-1/12 -1/12 -1/12 +1/8 0 

AA2,-1/12 -1/12 -1/12 0 +1/8 

-1/12 -1/12 +1/12 -1/8 -1/8 

+ d A 1 - 1 / 1 2 - 1 / 1 2 + 1 / 1 2  +1/8 0 

-1/12 -1/12 +1/12 0 +1/8 

+1/12 +1/12 -1/12 -118, -118 

+ b A 1 + 1 / 1 2 + 1 / 1 2 - 1 / 1 2  +1/8 0 

+1/12 +1/12 -1/12 0 +1/8 

+1/12 +1/12 +1/12 -1/8 -1/8 

+ ~ A 1 + 1 / 1 2 + 1 / 1 2 + 1 / 1 2  +1/8 0 

+1/12 +1/12 +1/12 0 +1/8 

+1/12 +1/12 01/12 -1/8 -1/8 

+1/12 +1/12 -1/12 +1/8 0 

+1/12 +1/12 -1/12 o +1/8 

+1/12 +1/12 +1/12 -1/8 -1/8 

+ b A 1 + 1 / 1 2 + 1 / 1 2 + 1 / 1 2  +1/8 0 

+1/12 +1/12 +1/12 0 +1/8 



APPENDIX L 

ABBREVIATED I N J U R Y  SCALE (AIS) 
American Medical Associa t ion  

The fo l lowing s c a l e  was used f o r  eva lua t i ng  t h e  s e v e r i t y  

of i n j u r i e s  of crash  v i c t ims  from informat ion conta ined i n  hos- * 
p i t a 1  medical  r ecords .  

* 
From Persona l  communication with Harold A .  Fenner,  M.D. ,  
700 North Shipp S t r e e t ,  Hobbs, New Mexico 88240, Sept .  1969. 



Injury 
Category 

No Injury None 
M INOR General 

Description 
Severity 
Code 

Aches a l l  over 

Minor lacera t ions ,  contusions, and 
abrasions.  

A l l  lo or small 2' or 3' burns. 

Head and Neck 
Cerebral injury w i t h  headache; dizzi-  
ness;  no loss  of consciousness. 
"Whiplash" complaint w i t h  no anatom- 
i c a l  or rad io logica l  evidence. 

Abrasions and contusions of ocular 
apparatus ( l i d s ,  conjunctiva, cornea, 
uveal in ju r i e s )  ; vi t reous  or r e t i n a l  
hemorrhage . 
Fracture of the nose. 

Chest 
Muscle ache or chest  wall s t i f f n e s s .  
Abdominal 

Zero 

Muscle ache; s e a t  b e l t  abrasion; e t c .  
Extremities 
Minor spra ins  and f rac tu res  and/or dis-  
locat ion of d i g i t s .  

MODERATE General 2 
Extensive contusions ; abrasions ; la rge  
lacera t ions ;  avulsions ( l e s s  than 3" 
wide) . 
10-208 body surface 2' or 3' burns. 

Head and Neck 
Cerebral injury w i t h  or without s k u l l  
f r ac tu re ,  l e s s  than 15 minutes uncon- 
sciousness, no post-traumatic amnesia. 



In jury  
Category Description 

Undisplaced s k u l l  or f a c i a l  bone 
f rac tu res .  

Compound f r a c t u r e  of the  nose. 

Lacerations or the  eye and appendages; 
r e t i n a l  detachment. 

Disf iguring lacera t ions .  

"Whiplashw-severe complaints w i t h  an&- 
tomical or rad io logica l  ~.~ .--- evidence 

. - -  

Chest - 
Simple r i b  or s t e r n a l  f r a c t u r e s .  

Major contusions of chest  wall  without 
hemo- or pneumothorax, or r e sp i ra to ry  
embarrassment. 

Abdominal 

Major contusion of abdominal wall .  

Extremities 

Severi ty  
Code 

Compound f r a c t u r e s  of d ig i t$ .  

Undisplaced long bone or pelvic  f r ac tu res .  
Major spra ins  of major jo in t s .  

SEVERE Genera 1 3 
life- Extensive contusions; abrasions; l a rge  

thresteeingP l ace ra t ions  exceeding involvement of 
two ext remi t ies ,  or la rge  avulsions 
(greater  than 3'' wide). 

20-308 body sur face  2' or 3' burns. 

Head and Neck - -- 

Cerebral  injury w i t h  or without s k u l l  
f r a c t u r e ,  w i t h  unconsciousness more ': 
than 15 minutes; without severe neurol- 
ogica l  s igns ;  br ief  post-traumat i c  
amnesia ( l e s s  than 3 hours). 

Displaced closed s k u l l  f r a c t u r e s  without 
unconsciousness or other  s igns  of intsa-  
c r a n i a l  in jury .  



I n j u r y  
Category Descr i p t  ion  

Severity 
Code 

Loss of eye ,  o r  a v u l s i o n  of o p t i c  ne rve ,  

Disp laced  f a c i a l  bone f r a c t u r e s ,  o r  
t h o s e  w i t h  a n t r a l  o r  o r b i t a l  involve-  
ment. 

C e r v i c a l  s p i n e  f r a c t u r e s  wi thout  cord  
damage. 

Chest  

M u l t i p l e  r i b  f r a c t u r e s  wi thout  r e s p i r a t o r y  
embarrassment. 

Hemo o r  pneumothorax. 
Rupture of diaphragm. 

Lung con tus ion .  

Thorac ic  s p i n e  f r a c t u r e  wi thout  neuro- 
involvement,  

Abdominal 

Contusion of abdominal organs.  
E x t r a p e r i t o n e a l  . . bladder  r u p t u r e .  - -. - .. .. . - 

R e t r o p e r i t o n e a l  hemorrhage. 
Avuls ion of u r e t e r .  

Lace ra t ion  of u r e t h r a .  

Lumbar s p i n e  f r a c t u r e s  w i thou t  neuro- 
l o g i c a l  involvement,  

E x t r e m i t i e s  

Disp laced  s imple  long-bone f r a c t u r e s ,  
and/or m u l t i p l e  hand and f o o t  f r a c t u r e s .  

S i n g l e  open long-bone f r a c t u r e s .  

P e l v i c  f r a c t u r e  w i t h  displacement .  
D i s l o c a t i o n  of major j o i n t s ,  

M u l t i p l e  amputat ions  of d i g i t s .  

L a c e r a t i o n s  of t h e  major ne rves  o r  
v e s s e l s  of e x t r e m i t i e s .  



Injury 
Category 

Genera 1 

Description 
Sever i t y  
Code 

SEVERE Severe lacera t ions  and/or avulsions 
( l i f e -  w i t h  dangerous hemorrhage. 

threatening,  
surv iva l  30-502 body surface 2' or 3' burns. 
probable) 

Head and Neck 

Cerebral injury w i t h  or without s k u l l  
f r ac tu re ,  w i t h  unconsciousness of more 
than 15 minutes, w i t h  d e f i n i t e  adnormal 
neurological s igns ;  pmt-'traumat'ic am- 
nesia  3-12 hours. --- - 

Compound s k u l l  f r ac tu re .  

Chest 
Open chest  wounds; f l a i l  ches t ,  pneumo- 
mediastinum; myocardial contusion w i t h -  
out c i r cu la to ry  embarrassment; per i- 
c a r d i a l  i n j u r i e s .  
Thoracic spine f r a c t u r e  w i t h  paraplegia 
Abdominal 
Minor lacera t ion  of intra-abdominal 
uontents ( t o  include ruptured spleen, 
kidney, and i n j u r i e s  t o  t a i l  of pancreas). 
In t raper i toneal  bladder rupture.  
Avulsion of the  gen i t a l s .  

Lumbar spine f r a c t u r e s  w i t h  paraplegia. 

Extremities 
Multiple closed long-bone f rac tu res .  
Amputation of limbs. 



Injury 
Category 

CRITICAL 
(survival 
uncertain) 

FATAL 
(within 
24 hours) 

Description 

Genera 1 

Over 50% body surface 2' or 3' burns .  

Severity 
Code 

Head and Neck 

Cerebral injury w i t h  or without s k u l l  
f r ac tu re  w i t h  unconsciousness of more 
than 24 hours; post-traumatic amnesia 
more than 12 hours; in t r ac ran ia l  pres*,t? e 
sure (decreasing s t a t e  of consciousness, 
bradycardia under56O,ppaqgses%tf~errS~e 
in  blood pressure or progressive pupil  
inequal i ty) .  

Cervical spine injury w i t h  quadriplegia. 

illfider aidway obstruction. 

Chest - 
Chest in ju r i e s  w i t h  major respi ra tory  
embarrassment ( lacera t ion  of trachea,  
hemomediastinum e t c , ) .  

Aor t i c  lacerat ion.  

Myocardial rupture or contusion w i t h  c i r -  
culatory embarrassment. 

Abdominal 

Rupture, avulsion, or severe lacera t ion  of 
intra-abdominal vessels  or organs, except 
kidney, spleen or ure ter .  

Extremities 

Multiple open limb f rac tures .  

Fa ta l  les ions of s ingle  region of body, 6 
plus in ju r i e s  of other body regions of 
sever i ty  Code 3 or l e s s .  



Injury 
Category Description 

Sever i ty  
Code 

FATAL Fata l  l e s i o n s  of  s i n g l e  region of 7 
(within body regions  of s e v e r i t y  Code 4 or 5.  
24 hours) 

FATAL _- B fatal -- lesion3 in 2 regions  of  body. 8 

FATAL 3 or more f a t a l  in jur i e s .  9 



APPENDIX M 

CLASSIFICATION OF INJURY 

The recent ly  recommended sca le  for  c l a s s i f i c a t i o n  of 

motor vehicle  accident i n j u r i e s  which w i l l  u l t imately replace 
the sca le  present ly used by many law enforcement agencies is 

given below i n  its e n t i r e t y .  See Reference 12 of Volume 11. 

Injury Class i f i ca t ion  

Fa ta l  Injury is any injury t h a t  r e s u l t s  in  death within 
twelve months of the motor vehicle  t r a f f i c  

accident.  

Incapaci ta t ing Injury is an injury,  other than f a t a l ,  
which prevents the injured person 
from walking, dr iving,  or normally 

continuing the a c t i v i t i e s  which he 
was capable of performing pr ior  t o  
the motor vehicle  t r a f f i c  accident. 

Nonincapacitating Evident Injury is any injury,  other than 
f a t a l  and incapaci ta t ing;  

which is evident t o  any 
person other  than 

the injured a t  the scene 
of the accident.  

Possible Injury is any injury reported or claimed which is 

not a  f a t a l ,  incapaci ta t ing or nonincapacit- 

a t i n g  evident injury,  
No Injury is a  s i t u a t i o n  i n  which there is no reason t o  be- 

l i eve  t h a t  the  person received any bodily harm 

from the motor vehicle  t r a f f i c  accident in  which 
he was involved. 








