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FOREWORD

The purpose of this study was to examine the specific characteristics
of urban arterial traffic accidents, and to identify general causal ele-
ments and related countermeasures tha. can be used to reduce the rate and
severity of these accidents. The report will be of interest to state and

local highway officials involved in safety and traffic operations on urban
roadways.

The results of the study provide further evidence that geometric,
traffic control, volume, and environmental conditions influence the acci-
dent frequency and rate on urban roadways. Guidelines that can be used to
identify accident related problems and to select appropriate counter-
measures are provided in the report. One important product of this
research was the development of a comprehensive computerized accident and
roadway data base that can be used by highway officials and researchers to
explore in detail specific urban arterial accident problems and possible

solutions. Examples illustrating the use of the data base are given in
the Appendixes.

Appreciation is given te the highway safety admintistrators and police
officials who provided the accident data for this study.

Sufficient copies of the research report are being distributed to
provide two copies to each regional office, one copy to each division

office, and two copies to each State highway agency. Direct distribution
is being made to each division office.

Charles F. Scheffey
Director, Office of Research
Federal Highway Administration

NOTICE

This document is disseminated under the sponsorship of the Department
of Transportation in the interest of information exchange. The United
States Government assumes no liability for its contents or use thereof.

The contents of this report reflect the views of the authors who are
responsible for the facts and the accuracy of the data presented herein.
The contents do not necessarily reflect the official policy of the Depart-
ment of Transportation.

This report does not constitute a standard, specification, or regula-
tion.

The United States Government does not endorse products or manufac-
turers. Trade or manufacturers' names appear herein only because they are
considered essential to the object of this document.



FACTORS

=
g
#
&
&

W "

] - 1 11T {ﬁl TR 1‘ z‘
:
3 ; § T:aza §| fmaa Y Yar 3 Bz, g gf i—;ig
l !li . g =£L
% i Ml Wi i fisslh i‘
i !i:.s s o | R '
{::l:lul:llm!i:;m ;:!nn ll‘;'mlll:!llli ::lJn]mElm "IMJI:JIIJI:!IAIII:IWIL:LIu[:n‘mjl.lﬂ‘ﬂll;}ill ;:!m&::ulnJn’nlmii;nlnu . :m!-m’x
'|'|'|'I-r|'rI'rrn'l'rr|"-rl'rl'rrrl'rrrI’l'|'l'l'|'|'l'|'|'|'r '|'|'l'l'|'|'|'I'l'rl"'l'|'|' 'l'|‘r|‘l']'l'l'l'|'l' e

881 RIS T 2.

M

i

|
:
i
|

Syt Whee Yoo Soem

il

Sl z2qp32 o 2%3u3

HiT

|

2ss

i
It I

%%hmﬁ %i

51 |,

£
i l!glli{§} l‘

B ...330282




TABLE OF CONTENTS

: Page
APPENDIX E - DISTRIBUTIONAL CHARACTERISTICS OF ROADWAY
VARIABLES..... N teiteasensans cirneeieas 1
Introduction..............v. Ceereecesaearenes teeaseceanas L..... 1
Results........ Ceerreecieeneree e veseree teseceraaanans cevans 2
APPENDIX F ~ BRANCHING RESULTS......eoivviviinnnnnrcnannnnns teessesssb9
Introduction.....:. ..... PeserieeNatanstasiatasaannns ceteneenees 99
Background........... Cereresasnnans Cecessasiseane teesraceseseassd9
Codes for Cities....civeennnrececennns Crererereaeanene veeens vee .60
Results for Accident Type by Roadway Classification............. 61
Results fb; Large Cities by Roadway Classification...... RN 3 |
References........c.ouveus ...;V ........... Cereearas Geeeeraannaann 82
APPENDIX 6 - MULTIPLE REGRESSION RESULTS.......... ceereeas P - X |
Intfoducticn......... Cheiierecieaaas R S - X |
Background.....coiiernrieinienciienireatatacanancnnen thesreaans 83
Results Using Accident Frequency for Each Roadway Classifi-
cation......oooven, treTireateeraas ceesrraane therasiseiesaesan ..84

Results Using Accident Rate for Each Roadway Classification.....84

APPENDIX H ~'AHALYSIS OF VARIANCE AND COVARIANCE Rég;LTS.... ...... ..121
INtrodiction. .oovevennnennnss PR -
Background......oiitieiiiiiiaireinnnincnnnnen R 2 |
One-Way Analysis of Variance Results for Land Use,........ ....:122

Analysis of Variance Results for Avera?e Daily Traffic and
Signalized Intersections on Two-Lane, Two-Way Segments.........123

Analysis of Covariance ReSUTES....veveereereeerccnnnnsnos ceee..123



TABLE OF CONTENTS (Continued)

bage

APPENDIX I - REGRESSION RESULTS OF 0.5 MILE (0.8 km) SEGMENT
LENGTHS . ¢ttt ittt e i iierensosoncssccnsssssorstsnnans 158
Introduction..c.vvevceeececennns ceeereane ceeseneue crescerevasaane 158

iv



Table

10.

11'
12.

13,

14,

15.
16.

i7.

Page
I-test and Chi-square test results for lane width..... eesss 3
Z-test and Chi-square test results for the number of
through lanes............ Gt teeeestsetenttoectsnttacraseens 4
Z-test and Chi-square test results for average shoulder
width, .. .ioviiinennnnnnen e et heessiresaernerarrasonareanens 5
Z-test and Chi-square test results for voadway
classification...vieevveceencennns S eeaaetrectrtecsentnsanns 6
Z-test and Chi-square test results for pavement surface.... 7
Z-test and Chi-square test results for median width........ 8
Z-test and Chi-square test results for median curb......... 9
l-test and Chi-square test results for median type......... 10
Z-test and Chi-square test results for curb type -
right side........... Cetireensrectaeannsna ceareas ereeranne 11
I-test and Chi-square test results for curb type -
left side..... teersierens Cererreateeresens teeteeseraeaaaces i2
Z-test and Chi-square test results for percent guardrail.,. 13
Z-test and Chi-square test results for the number of
signalized intersections per segment........ tedanas tecasans 15
lZ-test and Chi-square test results for the number of

nonsignalized intersections per segment...

LIST OF TABLES

I-test and Chi-square test results for number of bus

stops per segment....

cccccccccc Seac e

O T B S ELAEPLBOI DS IO 17

Z-test and Chi-square test results for bus stop type-curb.. 18

l-test and Chi-square test results for bus stop type -
pu‘!out.l..!.lll... llllll LR B RCR R R R R R I R R A IR B R I I N 19

1-test and Chi-square test results for number of near

side bus stops per segment..........

@sserasresIes I TS 20




Table

18.

19.

20.

21.
22,

23.

24,

25.

26.

27.

28.

29.

30.

1.

32.

LIST OF TABLES (Continued)

Z-test and Chi-square test results for
side bus stops per segment............

Z-test and Chi-square test results
bus stops per segment............ .00

Z-test and Chi-square test results for
driveways per segment..... Ceeraaenaens

Z-test and Chi-square test results for

Z-test and Chi-square test results for
right side......oovvevvnenns cesreaseas

Z-test and Chi-square test results for
Teft §71de.cerieninnveeevresssacsancse

Z-test and Chi-sguare test results
right turn bays at intersections......

I-test and Chi-square test results for
left turn bays at intersections...... .

Z-test and Chi-sguare test results for
right turn bays at midblock driveways.

I-test and Chi-square test results for
alinement......ooeevvuees cecesaaananes

1-test and Chi-square test results for
alinement......ovevvinnen

veaes s s e

Z-test and Chi-square test results for
large obstacles per segment...... ceoee

Z-test and Chi-square test results for
small obstacles per segment,.,....

IZ-test and Chi-square test results for
per segment..... ceseevicestoesrnens ves

Z-test and Chi-square test results for
utility poles per segment............ .

vi

Page
number of far
..................... 21
number of midblock
..... trasesessaeerese 22
the number of
..................... 23
curb lane usage..... 24
parking lane -
Ceeesrracecaneresnnn . 25
parking lane -
.............. teesses 26
the number of
...... cessessrrevenes 27
the number of
.............. venas.e 28
the number of
creeceres Ceresirreaee 29
vertical
..... * 2 2% S 4PV Tee IR e e 30
horizontal
e entssereesarnassan 31
the number of
R ¥4
the number of
cresesettserssone veee 34
number of trees
.................. * ® 35
number of
* 5 06 0 8 400 ¢ e PP O8OOI e 36



LIST OF TABLES (Con’ " aued)

Table Page
33. 2-test and Chi-square test results for type of
land use.....vvvvun.e Ceesarsraervecarans teetesaeasesarrras . 37
34, Z-test and Chi-square test results for midblock right
turn lanes........ Certestierraerseae reeraeaae eeereans vess. 38
35. Z-test and Chi-square test results for roadway lighting..., 39
36. Z-test and Chi-square test results for city size.......... . 40
37. Z-test and Chi-square test results for amount of rainfall.. 4l
38, Z-test and Chi-square test results for amount of snowfall.. 42
39, Z-test and Chi-square test results for average daily
trafficeeeeeninencnnecenn., treerenes trececsenenna ceerarenad 43
40. Z-test and Chi-square test results for roadway capacity.... 44
4], Z-test and Chi-square test results for location factor..... 45
42, Z-test and Chi-square test results for peak hour factor.... 46
43, Z-test and Chi-square test results for vehicle mix-
percent commercial............. teessenaeasne tevesvennannaes &7
44, Z-test and Chi-square test results “or vehicle mix-
percent cars....... Ceseecencsrnes be seesenes teeesiertansans 48
45, Z-test and Chi-square test results for parking turnover
rate....cceees ceecaeas creesas sresiraees tesresecnsuans vevacs 49
46, Z-test and Chi-sgquare test results for number of local
buses per hour..... PP 11 ]
47. Z-test and Chi-square test results for average cycle
‘engtha.t.o.l. lllllllllllll D & 0 2ot oty 'Il.l‘l'.".".lt.sz

48. I-test and Chi-square test results for posted speed limit., 53
49, Z-test and Chi-square test results for operating speed..... 54

50. Z-test and Chi-square test results for the number of
traffic sign faces per segment..........

-1

vii



Table

51,

52.

53.

54,

55.

56.

57.

58.

59'

60.

61'

62'

63.

64.

65.

LIST OF TABLES (Continued)

Page
Z-test and Chi-square test results for the number of
regulatory sign faces per segments............ tecrinearoens 56
Z~-test and Chi-square test results for the number of
warning sign faces per segment........oevvnvuncnerrnnccnnes 57
Z-test and Chi-square test results for the number of
guide sign faces per segment........c.vvvevieernrnennnnnncs 58
Regression results for two-lane, two-way segments using
annual accident frequUeNCY. ... veeenenrenreernnnnnnennacens 85
Regression results for one-way segments using annual
accident frequenCy.....v.cvevve.u-. Creeseecrenstennsars eeees 90
Regression results for multilane divided segments using
annual accident frequency.......coeveveeroess - 1
Regression results for multilane undivided segments using
annual accident frequency............ Y X8

Regression results for two-lane, two-way segments using
accident rate...............c0vnes fecireetiaaes teseraaeieas 104

Regression results for one-way segments using accidernt
PAlB. ieiiitieanaceansanansoroosorasonannns Crresieeres teereses 108

Regression results far multilane divided segments using
accident rate......... ... .0 fraerieereans RIS B K |

Regression results for multilane undivided segments using
accident rate........... ceressseraas ceternas B § ¥

One-way analysis of variance table for annual accident
frequency and land use............. S ¥4

One-way analysis of variance table for accident rate and
land uSe.....cevveennnnnn S ¥4

One-way analysis of variance table for annual head-on
accident and land uS@.....cevviniaransnn O Y4

One-way analysis of variance tabie for annual rear-end
accidents and land use.......... I X ) §

viii



Table
66.
67.

68.

69.
70.
71,
72,
73.
74,
75.
76.
77.
78.

79.

LIST OF TABLES (Continued)

Page
One-way analysis of variance table for annual sideswipe
accidents and 1and USE.....vvvneencernnrsossenvnanss RN 133
One-way analysis of variance table for annual angle
acciderts and Jand uSe....iiiiiiirirnnieaeeoans N 139
Two-way analysis of variance table for annual accident
frequency on two-lane, two-way segments using average
devly traffic and signalized interscctions......... veeeene 137

Analysis of covariance table for signalized intersections
and traffic sign faces on two-lane, two-way segments...... 140

Analysis of covariance table for small obstacles and
traffic sign faces on two-lane, two-way segmenis........ ..143

Analysis of covariance table for roadway classification
and land use on all roadway segments...... PR 13

Analysis of covariance table for roadway classification
and city size on all roadway segments........ccvvnn veseess149

Aralysis of covariance table for median curb and median
width on multilane divided segments......c.covuues reeernen 152

Analysis of covariance table for land width and driveways
on multilane undivided segmentS......covevneeuvsrrsraanas 155

Regression results for 0.5 mile (0.8 km) two~lane, two-
way segments using annual accident frequenCy...cccoeeesose .159

Regression results for 0.5 mile (0.8 km) one-way segments
using annual accident frequency......... ciesearcaasanranne 163

Regression results for 0.5 mile (0.8 km) multilane divided
segments using annual accident frequenCy.....eeveesenenns .166

Regression results for 0.5 mile (0.8 km) multilane
undivided segments using annual accident frequency..... a7

Regression results for 0.5 mile (0.8 km) two-lane, two-
way segments using accident rate....... teeenveanriracann ..175

ix



Table

80.

81.

82.

LIST OF TABLES (Continued)

Page
Regression results for 0.5 mile (0.8 km) one-way segments
using accident rate......ccoviiveirrrenrvreas fereraens ...179

Regression results for 0.5 mile (0.8 km) multilane divided
segments using accident rate.................. Cheem e 182

Regression results for 0.5 mile (0.8 km) multilane
undivided segments using accident rate........ cerres veaane 185



10.

11.

12.

13.

14,

15.

LIST OF FIGURES

Page
Distribution of roadway segments and accidents by
lane width.............. bt eereeiearenentrertencaeonnraas 3
Distribution of roadway segments and accidents by
number of through T1anes.........c.vviveeeinennneninnenennons 4
Distributions of roadway segments and accidents by
average shoulder width............. e esaesedcracrsesrenens 5
Distribution of roadway segments and accidents by
roadway classification......... Cierasiecertacateannstaeeane 6
Distribution of roadway segments and accidents by
pavement surface....... S e tetecertenetetatonsereccsncrranens 7
Distribution of roadway segments and accidents by
median width........... Cetrerearatascacietetetanenna cesenna 8
Distribution of roadway segments and accidents by
median curb........... i aatassete ettt ssta oo enng 0n 9
Distribution of roadway segments and accidents by
median type.....occtiiiiieierirenanans iteieateseas veseess 10
Distribution of roadway segments and accidents by
curb type - right side......... ceeeores Cresesseerereriasans 11
Distribution of roadway segments and accidents by
curb type - left side.......cvvuns etesetenrtetecroee oo ceen 12
Distribution of roadway segments and accidents by
percent guardrail............. cesentens teereereerrasaancnes 13

Distribution of roadway segments and accidents by
number of signalized intersections per segment............. 14

Distribution of roadway segments and accidents by
number of nonsignalized intersections per segment......... . 16

Distribution of roadway segments and accidents by
number of bus stops per segment......cceeeeiveenaecreoeanas 17

Distribution of roadway segments and accidents by bus
stop type - curbVCOOOOQOllll.....'.lt.l!'-....ll.lo'.ot'lt. 18

xi




Figure

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

LIST OF FIGURES (Continued)

Page
Distribution of roadway segments and accidents by
bus stop type - pullout....... ceresas heetesesetcesicrennass 19
Distribution of roadway segmente and accidents by
number of near side bus stops per segment..... A 20
Distribution of roadway segments and accidents by
number of far side bus stops per segment..........ccvcvenn. 21
Distribution of roadway segments and accidents by
number of midblock bus stops per segment.........icvvuevens 22
Distribution of roadway segments and accidents by
number of driveways per segment.........ccccevevenns ceeeaans 23
Distribution of roadway segments and accidents by
curb lane usage........ Crseteaterereranroas PN 24
Distribution of roadway segments and accidents by
parking lane - right side........ tesesstescreersrsarana eve 25
Distribution of roadway segments and accidents by
parking lane - left side......eovveveeenrenenns ceeersseracns 26
Distribution of roadway segments and accidents by
number of right turn bays at intersections................. 27
Distribution of roadway segments and accidents by
the number of left turn bays at intersections.............. 28
Distribution of roadway segments and accidents by
the number of right turn bays at midblock driveways..... ... 29
Distribution of roadway segments and accidents by
vertical alinement....... ceeanas Ceebeseresiretrasesansarnn . 30
Distribution of roadway segments and accidents by
horizontal alinement......covveveievneerncesnsocnncocnnnnas 31
Distribution of roadway segments and accidents by
the number of large obstacles per segment............. A 74
Distribution of roadway segments and accidents by the
number of small obstacles per segment.........cocvevevnnneas 33

xii



Figure

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.

LIST OF FIGURES (Continued)

Page
Distribution of roadway segments and accidents by
number of trees per segment............ feeerraenearsisacans 35
Distribution of roadway segments 203 accidents by
number of utility poles per segment........ trecrsestracnans 36
Distribution of roadway segments and accidents by
type of land use....ccvvverennnenn ceenes cressnane cestaearae 37
Distribution of roadway segments and accidents by
midblock right turn lanes.........cevvvevenenn ceesiesseaeces 38
Distribution of roadway segments and accidents by
roadway lighting...... Crsaracecenserans tesaseevonrnsnas eaes 39
Distribution of roadway segments and accidents by
city size........ ceerseas ceeneens Chireesenan veestesceranane 40
Distributior of roadway segments and accidents by
amount of rainfall...... ceseecarneadnns N ceres 81
Distribution of roadway segments and accidents by
amount of snowfall............ fensesasceans Creressacnesannn 42
Distribution of roadway segments and accidents by
average daily traffic..... teeasaserreseeanans Ctetsreetraens 43
Distribution of roadway segments and accidents by
roadway capacity....covveevecernses A 1.
Distribution of roadway segments and accidents by
location factor...vcierievinrncnvoersenans setsesrcessassens 45

Distribution of roadway segments and accidents by
peak hOUr fFaCtOT...vcierierroasnesoressnrvsesrasssansa seees 46
Distribution of roadway segments and accidents by

vehicle mix-percent commercial,.....ceeveeescecocrnseeranes 87

Distribution of roadway segments and accidents by
vehicle mix-percent cars............

L A N I I R N N X NN 48

Distribution of roadway segments and accidents by
parking turnover rate......iveeveveccerasesscsancsanceaness 49

xiii




Figure

46.
47.
48.
49.
50.
51.
52.
53.
54.
55,
56.
57.
58.
59.

60.

LIST OF FIGURES (Continued)

Page
Distribution of roadway segments and accidents by
number of 10cal buses Per NOUr........cceveeeecreosesesos .. 50
Distribution of rodaway segments and accidents by
average cycle 1ength...civieiiniornenrancaaceosoesnans ceese 51
Distribution of roadway segments and accidents by
posted speed 1imit.ceeene e iernnreenoeroerannans resanene . 53
Distribution of roadway segments and accidents by
operating speed.....c.cevvintnriiiineianienne Chreeasacranae 54
Distribution of roadway segments and accidents by
number of traffic sign faces per segment.......ccvevevvenns 55
Distribution of roadway segments and accidents by
number of regulatory sign faces per segment........... ceess 56
Distribution of roadway segments and accidents by
number of warning sign faces per segment........ teeasescaaa 57
Distribution of roadway segments and accidents by
number of guide sign faces per segment............. ctesrens 58
Branching diagram for angle accident frequency using
two-lane, two-way segments......ceceveeaces Crersasecreeraens 62
Branching diagram for rear-end accident frequency using
two-lane, two-way segments.....c.ceoveenns Cetssersersaans .. 63
Branching diagram for sideswipe accident frequency using
two-lane, two-way segments............ ceeaserrsecneres eeee. 68
Branching diagram for head-on accident frequency using
two-lane, two-way segments..... cieses seseressssaierascnas .. 65
Branching diagram for angle accident frequency using
one-way segments........ cesertens ceeettrassereas cacesas . 66
Branching diagram for rear-end accident frequency using
one-way segments........... terectcircevesroresetseracacanns 67
Branching diagram for sideswipe accident frequency using
one-way segments........... eteesesseserretretstrassnanarans 68

xiv



Figure

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,

73.

Page
Branching diagram for head-on accident frequency using
ONE-WAY SegMeNtS......ccuvvrerrrerosrasesoroorsasasonessns 69
Branching diagram for angle accident frequency using
multilane divided segments......c.cvvevvcvanennsss vedeanan 70
Branching diagram for rear-end accident frequency using
mulitilane divided segments............. feerassrsaseraeenas 71
Branching diagram for sideswipe accident frequency using
multilane divided segments...... Ceeeieetesbretrberaenans ves 712
Branching diagram for head-on accident frequency using
multilane divided segments.....c.ovvevnnnenennns Y &<
granching diagram for angle accident frequency using
multilane undivided segments......... Cereciesesatrecsrians 74
Branching diagram for rear-end accident frequency using
multilane undivided segments...ecivuveeiarvrnrnoseasoncons .75
Branching diagram for sideswipe accident frequency using
multilane undivided segments........cc.uvue Cesasieseeneans 76
Branching diagram for head-on accident frequency using
multilane undivided segments........... Cesiraseaseriasaaens 77
Branching diagram for annual accident frequency using
two-lane, two-way segments in large cities............... . 78
Branching diagram for annual accident frequency using
one-way segments in large cities..... srecvettvaoressaecean 79
Branching diagram for annual accident frequency using
multilane divided segments in large cities.......c.cvecee. 80
Branching diagram for annual accident frequency using )
multilane undivided segments in large cities.............. 81

LIST OF FIGURES (Continued)

XV




APPENDIX E - DISTRIBUTIONAL CHARACTERISTICS OF ROADWAY VARIABLES
Introduction

This appendix presents the results of a series of tests conducted to
identify specific roadway characteristics which are over or underrepre-
sented in terms of urban arterial traffic accidents.

An analysis of the data was undertaken to determine if the data base
provided evidence of a relationship between a single roadway feature and
traffic accidents. A frequency table was constructed for each independent
variable listing the range and categories of the independent variables in
order to compare the number of segments within each category, and the
frequency of accidents on those segments.

Operating under the hypothesis that the proportion of accidents is
not influenced by the roadway variable, i.e., the null hypothesis, several
statistical tests were conducted. The Chi-square test was used to deter-
mine 1if there is an association between two variables, e.g., accident
frequency per segment of roadway and a roadway characteristic. In this
nonparametric test, observed accident frequencies are compared with

expected accident frequencies which would exist if the two variables were
independent .

The computed Chi-square value is compared with the critical Chi-
square value obtained from statistical tables at an assumed level of
confidence. If the calculated value is greater than the critical value,
the null hypothesis is rejected and it is concluded that there is a signi-
ficant association between the varijables. If the calculated value is less

than the critical value, it is assumed that there is no association be-
tween the variables.

Because the Chi-square statistic is strongly affected by sample size
and table size, especially when large data samples are taken, the contin-
gency coefficient, c, was computed and used to determine if significance
was attributable to sample size. The contingency coefficient ranges from
0 to 1, (depending upon table size - for example the maximum value for a
2 x 2 table is 0.707), with values close to 0 indicating that little rela-
tionship (association) exists between the variables even if the Chi-square
value indicates the relationship is significant. However, for values of

the coefficient close to 1, a strong relationship can be assumed between
the variables.

When the Chi-square test indicated a significant associated existed
between roadway segments and accidents, the Z-test was used to identify
category(s) that contributed to the relationship. The Z-test is used to




determine if the proportion of accidents to total accidents for a category

is significantly different from the proportion of segments to total seg-
ments in that category.

The results of the Z-test identify the specific categories of a vari-
able which may have a significant over or underrepresentation of acci-
dents. ' Such findings provide useful information that can be utilized to
further\jnvestigate relationships between roadway features and accidents.

Results

The Chi-square test, contingency coefficient, and Z-test were con-
ducted for each of the geometric, environmental, and operational indepen-
dent variables,

These results do not necessarily depict a cause-effect relationship,
nor do they explain any possible interactional affects of various indepen-
dent variables. However, the analyses do present a picture of the distri-
bution of accidents relative to specific geometric, environmental, and

operational variables. A complete set of results is shown in the follow-
ing tables and figures.
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Figure 1. Distribution of roadway segments and accidents by lane width.

Table 1. Z-test and Chi-square test results for lane width,

0.1-Mile (0.16-km) Number of
Segments Accidents
Lane Width Calculated Significance*
(Feet) Number Percent Number Percent Z-Value a = 0,05
7-9 1082 12.88 9895 10.71 6.11 Yes
10 1020 12.14 11783 12.76 1.61 No
11 1718 20.45 16532 17.90 5.83 Yes
12 2386 28.42 28720 31.08 5.09 Yes
13 457 5.44 7062 7.64 7.36 Yes
14 1348 16.05 15367 16.64 1.38 . Mo
15+ 388 4.62 3017 3.7 6.57 Yes
Total 8399 100.00 92376 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 174.796 with 6 degrees of freedom
Contingency coefficient, C = 0.042

Critical Chi-square for a s 0.05 s 12.592 with 6 degrees of freedom

Thus, as the calculated Chi-square {s grester than the critical Chi-square,
f.e., 174,796 >12.592, the frequencies are significantly different.
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Figure 2. Distributfon of roadway segments and accidents
by number of through lanes.

Table 2. Z-test and Chi-square test results for the number of through lanes.

0.1-Mile (0.16-km) Number of
Segments Accidents
Number Of Calculated Significance*
Through Lanes Number Percent l Number Percent 1-Value o = 0.08
1 189 2.18 700 0.74 13.96 Yes
2 3786 43.62 29744 31.2% 23.61 Yes
3 $50 §.34 7239 7.61 4.29 Yes
4 3y 39.61 42768 44.93 9.56 Yes
5 151 1.74 2485 2.61 4.9 - Yes
6+ 565 6.51 12244 12.86 17.23 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at o = 0.05

Calculated Chi-square = 922.541 with 5 degrees of freedom
Contingency coefficient, C = 0.094

Critical Chi-square for a = 0.05 = 11.070 with § degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
i.e., 922.541 >11.070, the frequencies are significantly different.

4
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Figure 3. Distribution of roadway segments and accidents

by average shoulder width.

Table 3. Z-test and Chi-square test results for average shoulder width.

0.1-Mile (0.16-km) Number of
Segments Accidents
Average Shoulder Calcviated Significance*
Width (Feet) Number Percent Number Percent 2-Value as 0.05
1-3 343 24.26 2425 23.89 0.2 ]
4 -6 479 33.87 3296 .47 1.06 Mo
7-9 340 24.05 1952 19.23 4.26 Yes
10+ 252 17.82 2478 24.4) 5.47 Yes
Tota) 1414 100.00 10151 100.00

*Critical z.value = 1,96 at a = 0,05

Calculated Chi-square = 38.175 with 3 degrees of freedom
Contingency coefficent, C = 0.057

Critical Chi-square for a = 0.05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

f.e., 38.175 >7.815, the frequencies are significantly different.

5
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Table 4. Z-test and Chi-square test results for roadway classification.

0.1-Mile (0.16-km) Number of
Segments Accidents
Roadway Calculated Significancer
Classification Number Percent Number Percent Z-Value a=0,
One-way 126 8.37 8089 8.50 0.42 No
Two-lane, two-way 3459 39.86 25989 27.31 4.4 Yes
Myultilane divided 1997 23.01 28337 29.77 13.26 - Yes
Multilane undivided| 2496 28.76 327€5 34.42 10.66 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at 0 = 0.05

Calculated Chi-square = 641,754 with 3 degrees of freedom
Contingency coefficient, C = 0.078

Critical Chi-square for a = 0.05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
f.e., 641,754 >7.815, the frequencies are significantly different.
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Figure 5. Distribution of roadway segments and accidents

by pavement surface.

Table 5. Z-test and Chi-square test results for pavement surface.

0.1-Mile (0.16-km) Number of
Segments Accidents
Pavement Calculated Significance*
Surface Number Percent Number Percent I-Value a = 0.05
e T S T T . e |

Bituminous 6828 78.82 76951 80.88 4.65 Yes
Concrete 1835 21.18 18196 19.12 4.65 Yes
Total 8663 100.00 95147 100.00

*Critical z-value = 1.96 at & = 0.05

Calculated Chi-square = 21.462 with 1 degree of freedom
Contingency coefficient = 0.014

Critical Chi-square for ¢ = 0.05 = 3.84]1 with 1 degree of freedom

Thus, as the calculated Chi-square fs greater than the critical Chi-square,
f.e., 21.462>3.841, the frequencies are significantly different.
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Figure 6. Distribution of roadway segments and accidents

by median width,

Table 6. Z-test and Chi-square test results for median width.

0.1-Mile (0.16-im) Humber of
nts Accidents
Median width Calculated Significance*
(feet) Number Percent Number Percent 1-Valye o= 0.05
1 -4 192 12.3% 3263 15.02 2.87 Yes
§-10 435 27.97 §741 26.44 1.33 No
11 -2 167 10.74 2197 10.11 0.79 N
2] - &0 403 25.92 5148 23.88 1.81 No
41+ 358 23.02 5332 24.55 1.38 No
Total 1555 100.00 21721 100.00

*Critical z-value = 1.96 at a = 0.05

Calculoted Chi-square = 12.731 with 4 degrees of freedow
Contingency coefficient, C = 0.023

Critical Chi-square for @ = 0.05 » 9.488 with 4 degrees of freedom

Thus, s the calculated Chi.square is greater than the critical Chi-square,

f.0., 12.731 >9.488, the frequencies are significently different.
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by median curb.

Table 7. Z-test and Chi-squire test results for median curbd.
L Y

0.1-Mite (0.16-km) Number of
Segments Accidents
Calculated Significance*
Median Curd Number Percent Number Percent 2-Valye e = 0.05
Curd 1418 94.91 20096 94.14 1.23 No
No Curb 76 5.09 1250 5.86 1.23 No
Total 1494 100. 8% 21346 100.00

*Critical z-value = 1.96 at @ = 0.05

Calculated Chi-square = 1.372 with 1 degree of freedom

Contingency coefficient = 0.008

Critical Chi-square for ¢ = 0,05 = 3,841 with 1 degree of freedom

Thus, as the calculated Chi-square is less than the critical Chi-square,
f.e., 1,372¢3.841, the frequencies are not significantly different.
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Figure 8. Distribution of roadway segments and accidents
by median type.
Table 8.

Z-test and Chi-square test results for median type.

0.1-Mile (0.16-km) Number of
Segments Accidents
T Calculated
Median Type Number Percent Number Percent 2-Value
Paved 514 96.62 8136 99.09 5.38
Unpaved 138 3.38 75 0.91 5.38
Total 532 100.00 8211 100.00

Significance*
¢ = 0.05

Yes

Yes

*Critical z=value = 1.96 at & = 0.05

Calculated Chi-square = 26.666 with 1 degree of freedom
Contingency coefficient = 0.055

Critical Chi-square for @ = 0.05 = 3.84]1 with 1 degree of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
i.e., 26.666>3.84]1, the frequenctes are significantly different.
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Figure 9. Distribution of roadway segments and accidents
by curb type - right side.
Table 9. Z-test and Chi-square test results for curb type-right side.
0.1-Mile (0.16-km) Number of
Segments Accidents
Curb Type - Calculated
Right Side Number Percent Number Percent Z-Value
None 1403 16.17 10469 11.00 14 .48
Vertical 6017 §9.33 71332 74.94 11.47
Mountable 1258 14.50 13379 14.06 1.13
Total 8678 100.00 95180 100.00

*Critfcal z-value = 1.96 at a = 0.05

Calculated Chi-square = 220.505 with 2 degrees of freedom

Contingency coefficient = 0.046

Critical Chi-square for @ = 0.05 = 5.991 with 2 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

f.e., 220.505>5.991, the frequencies are significantly different.
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Figure 10. Distribution of roadway segments and accidents

by curb type - left side.

Table 10. Z-test and Chi-square test results for curb type - left side.

0.1-Mile (0.16-km) Number of
Segments Accidents
Curb Type - ' Calculated
Left Side Number Percent Number Percent 2-Value
None 1319 15.20 9590 10.08 14.90
Vertical 6081 70.07 72718 76.40 13.19
Mountable 1278 14.73 12872 13.52 3.13
Total 8678 100.00 95180 100.00

Significance*
a = 0.05

Yes

Yes

Yes

*Critical 2-value = 1.96 at a = 0,05

Calculated Chi-square = 249.175 with 2 degrees of freedom
Contingency coefficient = 0.049

Critical Chi-square for o = 0.05 = 5.99]1 with 2 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
f.e., 249.175>5.991, the frequencies are significantly different.
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Figure 11. Distribution of roadway segments and accidents
by percent guardrail.
Table 11. Z-test and Chi-square test results for percent guardrail.
0.1-Mile (0.16-km) Number of
S Accident
Percent egnents colden Calculated Significancer
Guardrail Number Percent Number Percent 1-Yalue a = 0.05
0 8332 96.02 90415 94.99 4.20 Yes
1-2 180 2.07 2703 2.84 4.16 . Yes
21+ 166 1.91 2062 2.17 1.56 No
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0,05

Calculated Chi-square = 20.048 with 2 degrees of freedom

Contingency coefficient, C = 0.014

Critical Chi-square for a = 0.05 = 5.991 with 2 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
j.e,, 20.048 >5.991, the frequencies are significantly different.
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Figure 12. Distribution of roadway segments and accidents
by number of signalized intersections per segment.
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Table 12. Z-test and Chi-square test results for the number of

sirnalized intersections per segment.

0.1-Mile (0.16-km) Number of
Number Of Segments Accidents
Signalized Calculated Significance*
Intersections Number Percent Number Percent Z-Value a = 0.05
0 6382 73.54 56439 59.30 25.99 Yes
1 1851 21.33 30261 31.79 20.19 Yes
2 428 4.93 8101 8.51 11.63 Yes
3 17 0.20 379 0.40 2.93 Yes
Total 8678 100.00 95180 100.00

*Critical z-value » 1.96 at a = 0.05

Calculated Chi-square = 681.026 with 3 degrees of freedom
Contingency coefficient, C = 0.081

Critical Chi-square for o = 0.05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
i.e., 681.026 >7.815, the frequencies are significantly different.
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Table 13. 2Z-test and Chi-square test results for the number of
nonsignalized intersections per segment.
0.1-Mile (0.16-km) Number of
Number Of Segments Accidents
Nonsignalized Calculated Significancer
Intersections Number Percent Number Percent 1-Value a = 0.08
0 2818 32.47 33085 34.73 4.3 Yes
1 3876 44.67 40678 42.74 3. Yes
2 1613 18.59 17636 18.53 0.13 No
3 230 2.85 2467 2.59 0.33 N
4 141 1.62 1344 1.41 1.60 No
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0,05

Calculated Chi-square = 21.237 witn 4 degrees of freedom

Contingency coefficient, C = 0,014

Critical Chi-square for o = 0.05 » 9.488 with & degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

f.e., 21.237 > 9.488, the frequencies are significantly different.
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Table 14, 1Z-test and Chi-square test results for number of
bus stops per segment.

0.1-Mile (0.16-km) Number of
Segment s Accidents
Number Of Calculated Significancew
Bus Stops Number Percent Nusber Percent Z-Value a = 0.05
0 5410 62.34 51086 §3.68 15.52 Yes
1 1695 19.53 21867 22.97 7.33 Yes
2 1495 17.23 20915 21.97 10.29 Yes
3 65 0.75 1176 1.24 3.99 Yes
4 13 0.15 136 0.14 0.16 No
Total 8678 100.00 95180 100.00

*Critical z-value » 1.96 at a = 0.05

Calculated Chi-square = 250.220 with 4 degrees of freedom
Contingency coefficient = 0.049

Critical Chi-square for a + 0.05 = 9,488 with 4 degrees of freedom

Thus, a3 the calculated Chi-square fs greater than the critical Chi-square,
t.e., 250.220>9.488, the frequencies are significantly different.
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Distribution of roadway segments and accidents
by bus stop type - curb.

Z-test and Chi-square test results for bus stop type-curb.

Bus Stop
Type - Curb

0.1-Mile (0.16-km)
Segment s

Number of
Accidents

Number Percent

Percent

No 5439 62.68
Yes 3239 37.32 43770 45.99
Total 8678 100.00 95180 100.90

Calculated
I-Yalye

15.52

Significance*

a

= 0.05

Yes

*Critical z=value = 1.96 at o = 0.05

Calculated Chi-square = 240.511 with 1 degree of freedom

Contingency coefficient = 0,048

Critical Chi-square for a@ = 0.05 = 3.841 with 1 degree of freedom

Thus, as the calcuiated Chi-square s greater than the critical Chi-square,

f.e., 2640.511>3.84]1, the frequencies are significantly different.
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Table 16. Z-test and Chi-square test results for bus stop type - pullout.

0.1-Mile (0.16-km) Number of
Segments Accidents
Bus Stop Type- Calculated Significancer
fullout Number Percent Number Percent 1-Value a = 0.05
No 8645 99.62 94804 99.60 0.2l No
Yes 3 0.38 376 0.40 0.21 No
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at &= 0.05
Calculated Chi-square = 0.015 with 1 degree of freedom
Contingency coefficient, C = 0.0004

Critical Chi-square for a = 0.05 = 3.84]1 with 1 degree of freedom

Thus, as the calculated Chi-square is less than the critical Chi-square,
{.e., 0.015 <3.841, the frequencies are not significantly different.
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Figure 17. Distribution of roadway seyments and accidents
by number of near side bus stops per segment.
Table 17. Z-test and Chi-square test results for number of
near side bus stops per segment.
0.1-Mile (0.16-km) Number of
Segments Accidents
Bus Stop - Calculated Significancer
Near Side Number Percent Number Percent Z-Value a = 0.05
0 6678 76.95 68051 71.50 10.83 Yes
1304 15.03 16934 17.78 6.48 Yes
2 644 7.42 9305 9.78 7.14 Yes
3+ 52 0.60 890 0.94 3.18 Yes
Total 8678 100.00 95180 109.00

*Critical 2-value = 1,96 at a = 0.05

Calculated Chi-square = 123,468 with 3 degrees of freedom

Contingency coefficient, C = 0.034

Critical Chi-square for o = 0.05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

f.e., 123.468 >7.815, the frequencies are significantly different.
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Figure 18. Distribution of roadway segments and accidents

by number of far side bus stops per segment.

Table 18. Z-test and Chi-square test results for number of
far side bus stops per segment.

0.1-Mile (0.16-km) Number of
Segments Accidents
Bus Stop - Calculated Significance*
Far Side Number Percent Number Percent 1-Value a = 0.05
0 7789 89.75 83454 87.68 5.67 Yes
1 642 7.40 8645 9.08 5.27 Yes
2+ 247 2.85 3081 3.2 1.98 Yes
Total 8678 100.00 95180 100.00

*Critfcal z-value = 1.96 at a = 0,05

Calculated Chi-square = 32.934 with 2 degrees of freedom

Contingency coefficient, C = 0.018

Critical Chi-square for a = 0.05 = 5,991 with 2 degrees of freedom

Thus, as the calculated Chi-square fs greater than the critical Chi-square,

f.e., 32.934 >5.99]1, the frequencies are significantly different.

s
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Figure 19. Distribution of roadway segments and accidents
by number of midblock bus stops per segment.

Table 19. Z-test and Chi-square test results for number of
midblock bus stops per segment.

0.1-Mile (0.16-km) Number of
Segments Accidents
Bus Stop - Calculated Significance*
Midblock Number Percent Number Percent Z-Value a = 0,05
0 7804 89.92 B3055 87.26 7.19 Yes
1 719 8.29 9630 10.12 5.46 Yes
2+ 155 1.79 2495 2.62 4.72 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 55,009 with 2 degrees of freedom
Contingency coefficient, C = 0,023

Critical Chi-square for & = 0.05 = 5.991 with 2 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
f.e., 55.009 >5.991, the frequencies are significantly different.
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Figure 20. Distribution of roadway segments and accidents
by number of driveways per segment.
Table 20. Z-test and Chi-square test results for number of
driveways per segment.
O.I-N‘Isle- (Oils-km) :umt::r :f
Number Of grent® coien® Calculated Significance*
Driveways Kumber Percent Number Percent 1-value a = 0.05
0 996 11.48 8206 B8.62 8.96 Yes
1-13 2289 26.38 23331 24.51 3.86 Yes
4-6 2550 29.37 29484 30.54 2.99 Yes
7 -10 2113 24.35 26277 27.61 6.52 Yes
1-13 542 6.25 6077 6.38 0.51 No
14+ 188 2.17 1845 1.94 1.47 No
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a= 0.05

Calculated Chi-square = 123.864 with 5 degrees of freedom

Contingency coefficient, C = 0.035

Critica) Chi-square for a = 0.05 = 11.070 with § degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

{.e., 123.864 >11.070, the frequencies are significantly different.
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Figure 20. Distribution of roadway segments and accidents
by number of driveways per segment.
Table 20. Z-test and Chi-square test results for number of
driveways per segment.
0.1-Mile (0.16-kn) Number of
Segments Accidents
Number Of Calculated Significance*
Driveways Number Percent Number Percent Z-Yalue ¢ = 0.05
0 996 11.48 8206 8.62 8.96 Yes
1-3 2289 26.38 23331 24.51 3.86 Yes
4-6 2550 29.37 29444 30.94 2.99 Yes
7-10 2113 24,35 26277 27.61 6.52 Yes
11 - 13 542 6.25 5077 6.38 0.51 No
14+ 188 2.17 1845 1.94 1.47 No
Total 8678 100.00 95180 100.00

*Critical z-value = 1,96 at a= 0.05

Calculated Chi-square = 123.864 with 5 degrees of freedom

Contingency coefficient, C = 0,035

Critical Chi-square for a = 0.05 = 11.070 with 5 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
f.e., 123.864 >11.070, the freguencies are significantly different.
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Figure 21. Distribution of roadway segments and accidents
by curb lane usage.

Table 21. Z-test and Chi-square test results for curb lane usage.

0.1-Mile {0.16-km) Number of
Segments Accidents

Calculated Significancer

Curd Lane Usage Percent Number Percent Z-value as 0.05
Through 4499 51.84 47860 50.29 2.78 Yes
Bus 1 0.01 1 0.00 2.13 Yes
Restricted 2198 25.33 31447 33.04 14.69 Yes
Unrestricted 10 0.12 23 0.03 3.90 Yes
Limited 68 0.78 1038 1.09 2.67 Yes
Other 1902 21.92 14805 15.55 15.44 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 376.749 with § degrees of freedom
Contingency coefficient = 0.060

Critical Chi-square for a = 0.05 » 11.07 with 5 degrees of freedom

Thus, 8 the calculated Chi-square s greater than the critical Chi-square,
f.e., 376.749511.07, the frequencies are significantly different.
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Figure 22. Distribution of roadway segments and accidents
by parking lane - right side.

Table 22, Z-test and Chi-square test results
for parking lane-right side.

0.1-Mile {0.16-km) Number of
Segments Accidents
Parking Lane - Calculated Significancer
Right Side Nuwer Percent Number ? Percent Z-value a = 0.05
None 5008 57.71 54749 §7.53 0.34 No
Partial 1027 11.83 13662 14.35 6.45 Yes
Cont inuous 2643 30.46 26769 28.12 4.62 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at @ = 0.05

Calculated Chi-square « 51.007 wigh 2 degrees of freedom
Contingency coefficient = 0.022

Critical Chi-square for ¢ = 0,05 = 5.991 with 2 degrees of freedom

Thus, s the calculation Chi-square is greater than the critica) Chi-square,
1.e., 51.007>5.991, the frequencies are significantly different,
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Figure 23. Distribution of roadway segments and accidents
by parking lane - left side.

Table 23. Z-test and Chi-square test results for parking lane-left side.

0.1-Mile (0.16-km) Number of
Segments Accidents
Parking Lane - Calculated Significancer

Left Side Number Percent Number Percent 1-¥alue a = 0.05
None 5018 57.83 55213 58.01 0.33 N
Partial 1014 11.68 13465 14,15 6.34 Yes
Continuous 2646 30.49 26502 27.84 5.25 Yes
Total 8678 100.00 95180 100.00

- *Critical z-value = 1.96 at o = 0.05
Calculated Chi-square = 54.481 with 2 degrees of freedom
Contingency coefficient = 0,023 '
Critica) Chi-square for o = 0.05 = 5.991 with 2 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
f.e., 54,481>5,99]1, the frequencies are significantly different.
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Figure 24, Distribution of roadway segments and accidents
by the number of right turn bays at intersections.

Table 24. Z-test and Chi-square test results for the number
of right turn bays at intersections.

0.1-Mile (0.16-km) Number of
Segments Accidents
Right Turn Bays Caleulated Significance*
at Intersections Number Percent Number Percent 1-VYalue a = 0.05
| ——— —————————
0 8082 93.13 86414 90.79 1.9 Yes
1 540 6.22 7824 8.22 6.55 Yes
2+ 56 0.65 942 0.99 3.15 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 54.016 with 2 degrees of freedom
Contingency coefficient = 0.023

Critica) Chi-square for a = 0.05 = 5.99] with 2 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
1.e. 54.016>5.991, the frequencies are significantly different.
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Figure 25. Distribution of roadway segments and accidents
by the number of left turn bays at intersections.

Table 25. Z-test and Chi-square test results for the number
of left turn bays at intersections.

0.1-Mile (0.16-km) Number of
Segments Accidents
Left Turn Bays Calculatec Significance*
at Intersections Number Percent Number Percent I-vValue a = 0.08
| ——— m
0 7724 89.00 80451 84.52 11.16 Yes
1 663 7.64 10053 10.56 8.57 Yes
2 248 2.86 4062 4.27 6.30 Yes
3+ 43 0.50 614 0.65 1.68 No
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at ¢ = 0.05

Calculated Chi-square = 125.536 with 3 degrees of freedom

Contingency coefficient = 0.035

Critical Chi-square for o = 0.05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
i.e. 125.536>7.815, the frequencies are significantly different.
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Figure 26. Distribution of roadway Segments and accidents
by the number of right turn bays at midblock driveways.

Table 26. Z-test and Chi-square test results for the number
of right turn bays at midblock driveways.

0.1-Mile (0.16-km) Number of
Right Turn Bays Segments Accidents
at Midblock Catculated Significancer*
Driveways Number Percent Number Percent Z-Value a = 0,08
0 8580 98.88 93976 98.73 1. No
1 82 0.94 912 0.96 0.12 No
2 16 0.18 292 0.31 2.01 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1,96 at o = 0.05

Calculated Chi-square = 4.048 with 2 degrees of fresedom
Contingency coefficient = 0.006

Critica) Chi-square for o = 0.05 = 5.991 with 2 degrees of freedom

Thus, as the calculated Chi-square is less than the critica) Chi-square,
f.e., 4.048 <5.991, the frequencies are not significantly different.
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Tabl: .. Z-test and Chi-square test results for vertical alinement.
0.1-Mile {0.16-km) Number of
Segments Accidents
Vertical Calculated Significance*
Alinement Number Percent Number Percent 1-Yalue o = 0.08
Level 5094 58.86 55576 58.56 0.54 N
Moderate 3167 36.59 35344 37.24 1.20 No
Steep 394 4.55 3984 4.20 1.57 No
Tota) 8655 100.00 94904 100.00

*Critical z-value = 1,96 at @ = 0,05

Calculated Chi-square = 3.376 with 2 degrees of freedom

Contingency coefficient, C = 0.006

Critical Chi-square for © = 0.05 = 5,991 with 2 degrees of freedom

Thus, as the calculated Chi-square is less than the critical Chi-square,
{ c.. 3 376 <5.991, the frequencies are not significantly different,
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Distribution of roadway segments and accidents

by horizontal alinement.

Table 28, Z-test and Chi-square test results for horizontal alinement.
0.1-Mile (0.16-km) Number of
Segments Accidents
Horizontal Calculated Significance~
Alinement Number Percent Number Percent Z-Valye a = 0.05
Straight 7572 87.58 83012 87.52 0.16 No
Curve 1074 12.42 11840 12.48 0.16 No
Total 8646 100.00 94852 100.00

*Critical 2-value = 1,96 at a = 0.05

Calculated Chi-square = 0.021 with 1 degree of freedom

Cont'ngency coefficient, C = 0.0005

Critfcal Chi-square for a = 0.05 = 3,841 with 1 degree of freedom

Thus, as the calculated Chi-square is less than the critical Chi-square,

f.e., 0.02] <3.841, the frequencies are not significantly different.
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Figure 29. Distributfon of roadway segments and accidents
by the number of large obstacles per segment.
Table 29. Z-test and Chi-square test results for the number of
large obstacles per segment.
0.1-Mile (0.16-km) Number of
Segments Accidents
Number Of Calculated Significancer
Large Obstacles Number Percent Number Percent Z-Value a = 0.05
0-4 1704 19.64 12514 13.15 16.83 Yes
5-9 2217 25.55 21667 22.76 5.90 Yes
10 - 14 1962 22.61 22593 23.74 2.37 Yes
15+ 2798 32.20 38406 40.35 14.84 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 408.551 with 3 degrees of freedom

Contingency coefficient, C = 0.063

Critical Chi-square for @ = 0.05 = 7,815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

{.e., 408.551 >7.815, the frequencies are significantly different.
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Figure 30. Distribution of roadway segments and accidents
by the number of small obstacles per segment.
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Table 30.

Z-test and Chi-square test results for the number of

small obstacles per segment.

0.1-Mile (0.16-km) Number of
Segments Accidents
Number Of Calculated Significancer
Small Obstacles Number Percent Number Percent Z-Yalue as 0.05
0 3524 40.60 41808 43.94 5.96 Yes
| 1071 12.34 12880 13.53 3.1 Yes
2 721 8.31 7381 7.75 1.84 No
3 563 6.49 5940 6.24 0.91 No
] 551 6.35 5210 $.47 3.41 Yes
5 471 §.43 3988 4.19 5.44 Yes
6+ 1777 20.48 17973 18.88 3.62 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 82.322 with 6 degrees of freedom

Contingency coefficient, C = 0.028

Critical Chi-square for @ = 0.05 = 12.592 with 6 degrees of freedom

Thus, as the calculated Chi-square {s greater than the critical Chi-square,

‘.e., B2.322 >12.592, the frequencies are significantly different
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Figure 31. Distribution of roadway segments and accidents
by number of trees per segment.
Table 31. Z-test and Chi-square test results for number of
trees per segment.
0.1-Mile (0.16-km) Number of
Segments Accidents -
Nusber Of Calculated Significance*
Trees Number Percent Numoer Percent I-Yalue as= 0,05
0 5588 64.39 64526 67.80 6.48 Yes
1-4 1136 13.09 10474 11.00 5.90 Yes
5-8 812 9.36 8095 8.50 2.n Yes
9 -12 608 7.01 6422 6.75 0.92 %o
13+ 534 6.15 5663 5.95 0.77 "
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 52.661 with 4 degrees of freedom

Contingency coefficient = 0.023

Calculated Chi-square for a = D.05 = 9.48E8 with 4 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
i.e., 52.661 >9.488, the frequencies are significantly different.
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Figure 32. Distribution of roadway segments and accidents
’ by number of utility poles per segment.
Table 32. Z-test and Chi-square test results for number of
utility poles per segment. .
0.1-Mile {0.16-km) Number of
Segments Accidents
Number Of Calculated Significancev
Utility Poles Number Percert Number Percent 1-Value a = 0.05
0-13 2m 32.00 19819 20.82 26.16 Yes
4.7 3564 41.07 38516 40.48 1.10 Mo
8-1 1790 20.63 26444 21.78 4.4 Yes
12-15 382 4.40 6561 6.89 8.90 Yes
16+ 165 1.90 3840 4.03 9.88 Yes
Total 8678 100.00 95180 100.00

*Critical z-value =

1.96 at ¢ = 0.05

Calculated Chi-square = 774.926 with 4 degrees of freedom
Contingency coefficient = 0.086

Critica) Chi-square for © = 0.05 = 9,488 with 4 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

f.0., 774.926 >9.488, the frequencies are significantly different.
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Figure 33. Distribution of roadway segments and accidents
ty type of land use.
Table 33, Z-test and Chi-square test results for type of land use.
0.1-Nile (Oils-lm) :umt::r :f
Type OF bl coems Calculated Significancew
Land Use Number Percent Nuaber Percent 1-Yalue a =005
Commercial 2618 30.83 43144 46.39 27.59 Yes
Res idential a1o4 49.39 34994 37.63 2.3 Yes
Vacant 952 11.68 7274 7.82 12.45 Yes
Other 688 8.10 7588 8.16 0.19 )
Total 8492 100.00 93000 100.00

*Critical z-valve = 1,96 @ = 0.05

Calculated Chi-square = 839.054 with 3 degrees of freedom
Contingency coefficient, ¢ = 0.091

Critical Chi-square for o = 0.05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-squere,
j.e., 839.054 >7.815, the frequencies are significantly different.
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Figure 34. Distribution of roadway segments and accidents
by midblock right turn lanes.
Table 34, Z-test and Chi-square test results

for midblock right turn lanes.

Right Turn
Lanes Midblock

0.1-Mile (0.16-km)
Segments

Number of
Accidents

Number Percent

Number Percent

None 99.97
Yes 3 0.03 12 0.01
Total 8678 100.00 95180 100.00

Calculated
1-Value

1.63

Significancer
o = 0.05

*Critical z-value = 1,96 at a = 0.05

Calculated Chi-square = 1,353 with 1 degree of freedom

Contingency coefficient » 0.004

Critical Chi-square for o = 0.05 = 3.841 with 1 degree of freedom

Thus, as the calculated Chi-square {s less than the critical Chi-square,
1.e., 1.353 < 3.841, the frequencies are not significantly different,
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Figure 35. Distribution of roadway segments and accidents
by roadway lighting.

Table 35.

Z-test and Chi-square test results for roadway lighting.

Roadway Lighting

0.1-Mile (0.16-km} Number of
Segments Accidents
Number Percent Number Percent

None 959 11.0%
Yes 7719 88.95 89248 93.77
Total 8678 100.00 95180 100.00

Calculated
Z-Valye a

17.26

Significance

Yes

*Critical 2-value = 1,96 at @ = 0.05
Calculated Chi-square = 297,300 with 1 degree of freedom
Contingency coefficient = 0,053

Critica) Chi-square for o = 0.05 = 3.841 with 1 degree of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

{.e., 297.300>3.841, the frequencies are significantly different.
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Figure 36. Distribution of roadway segments and accidents
by city size.
Table 36. Z-test and Chi-square test results for city size.
0.1-Mile {0.16-km) :‘uuber of
t ident
e i Calculated Significance*
City Stze Nusber Percent Number Percent Z-Value e = 0.05
Smal} 448 5.16 2875 3.02 10.85 Yes
Med {um 3806 43.86 44469 46.72 5.12 Yes
Large 424 50.98 47836 50.26 1.29 No
Total 8678 100.00 95180 100.00

*Critical zevalue = 1,96 at a = 0.05

Calculated Chi-square = 128.878 with 2 degrees of freedom
Contingency coefficient, C = 0.035

Critical Chi-square for o = 0.05 = 5.991 with 2 degrees of freedom

Thus, a3 the calculated Chi-square is greater than the critical Chi-square,

f.e., 128,878 >5.991, the frequencies are significantly different.
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Figure 37. Distribution of roadway segments and accidents
by amount of rainfall.
Table 37. 2Z-test and Chi-square test results for amount of rainfall,
0.1-Mile (0.16-km) Number of
Segments Accidents
Rainfall Calculated Significance*
{inches per year)| WNumber Percent Number Percent Z-Value a = 0.05
€25.00 774 11.49 11726 16.16 10.04 Yes
25.01 - 30.00 676 10.04 5502 7.58 7.20 Yes
30.01 - 35.00 3589 53.30 37954 52.29 1.58 L)
35.01 - 40.00 0 0.00 ) 0.00 0.00 N
40.01 - 45.00 1125 16.71 10449 14.40 5.13 Yes
>45.00 570 8.46 6947 9.57 2.97 Yes
Total 6734 100.00 72578 100.00

*Critical 2-value = 1,96 at a = 0.05

Calculated Chi-square = 164.460 with 5 degrees of freedom

Contingency coefficient = 0.045

Critical Chi-square for a = 0.05 = 11.07 with 5 degrees of freedom

Thus, as the calculated Chi-square {s greater than the critical Chi-square,
1.e., 164.460 >11.07, the freguencies are significantly different.
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Table 38. 2Z-test and Chi-square test results for amount of snoyfall.

0.1-Mile (0.16-km) Number of
Segments Accidents
Snowfall Calculated Significance*
(inches per year)| MNumber Percent Number Percent Z-Value a= 0,08
e —
<20.00 1125 20.87 10449 19.38 2.63 Yes
20.01 - 30.00 647 12.00 4104 7.61 11.32 Yes
30.01 - 40.00 2067 38.36 21388 39.68 1.% No
40.01 - 50.00 875 16.23 12465 23.12 11.55 Yes
>50.00 676 12.54 5502 10.21 5.35 Yes
Total 5390 100.00 53908 100.00

*Critical 2-value = 1,96 at a = (.05

Calculated Chi-square = 254.673 with 4 degrees of freedom
Contingency coefficient = 0.065

Critical Chi-square fora = 0.05 = 9.488 with 4 degrees of freedom

Thus, as the calculated Chi-square fs greater than the critical Chi-square,

1.e., 254.673 >9.488, the frequencies are significantly different.
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Figure 39. Distribution of roadway segments and accidents
by average daily traffic.

Table 39. Z-test and Chi-square test results for average daily traffic.

0.1-Mfle (0.16-km) Number of
Segment s Accidents
Average Calculated Significance*
Daily Traffic Number Percent Percent I-Valye a = 0.05
<5000 13.51
5000 - 9999 2086 24.04 13947 14.65 23.16 Yes
10,000 - 14,999 2180 25.12 22251 23.38 3.67 Yes
15,000 - 19,999 1660 19.12 25548 26.85 15.64 Yes
20,000 - 24,999 839 9.67 14583 15.32 14.18 Yes
225,000 741 8.54 15194 15.96 18.37 Yes
Tota) 8678 100.00 95180 100.00

*Critical z-value = 1,96 at a = 0.05

Calculated Chi-square = 2698.655 with 5 degrees of freedom
Contingency coefficient = 0.159

Critical Chi-square for a = 0.05 = 11.07 with § degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
f.e., 2698.655>11.07, the frequencies are significantly different.
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by roadway capacity.

Table 40. Z-test and Chi-square test results for roadway capacity.

0.1-Mile (0.16-km) Number of
Segments Accidents
Roadway Calculated Significancer
Capacity Number Percent Number Percent Z-Value a=0.05
1650 3648 42.03 26669 28.02 27.50 Yes
3300 327 3.7 7 3.97 0.90 No
4950 550 6.34 7239 7.61 4.29 Yes
6600 3437 39.61 42769 44.93 9.56 Yes
8250 151 1.74 2485 2.61 4.94 Yes
9900 451 5.20 9622 10.11 14.80 Yes
13200 114 1.31 2622 2.75 8.02 Yes
Total 8678 100.00 95180 100.00

*Critical 2-value = 1,96 at & = (.05

Calculated Chi-square = 888.258 with 6 degrees of freedom

Cont ingency coefficient, C = 0.092

Critical Chi-square for o = 0,05 = 12.592 with 6 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
i.e., 888.258 >12.592, the frequencies are significantly different.
[ ]
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Figure 41. Distribution of roadway segments and accidents
by location factor.
Table 41. Z-test and Chi-square test results for lYocation factor.
O.I-H.ut {0.16~km) m‘ of
Location grene Accldents Calculated Significance*
Factor Number Percent Nusber Percent I-Yalue a = 0.05
12 132 2.39 764 1.35 6.18 Yas
25 369 §.87 4857 8.58 4.88 Yes
100 1431 25.58 14427 25.48 0.64 No
128 3598 65.06 36566 64.59 0.71 No
Total $§30 100.00 56614 100.00

*Critical z-value = 1.96 at a = 0,05
Calculated Chi-square » 59.8567 with 3 degrees of freedom
Contingency coefficient, C = 0.031

Critical Chi-square for a = 0.05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

f.0., 59.867 >7.815, the frequencies are significantly different.
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Figure 42. Distributfon of roadway segments and accidents
by peak hour factor.

Table 42, Z-test and Chi-square test results for peak hour factor.

0.1-M1le (0.16-km) Humber of
Segments Accidents
Peak Hour Y Calculated Significancer
Factor Mumber Percent Number ’ Percent Z-Yalue a =005
<0.90 356 5.19 4657 6.35 3.80 ?!s
0.91 - 0.95 6452 94.08 67295 91.80 6.65 Yes
>0.95 50 0.73 1353 1.85 6.74 Yes
Total 6858 100.00 73305 100.00

*Critical z-value = 1.96 at a = 0.05
Calculated Chi-square » 61.756 with 2 degrees of freedom

Contingency coefficient = 0.028
Critical Chi-square for @ = 0.05 = 5.991 with 2 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
t.e., 61.756 >5.991, the frequencies are significantly different.
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Figure 43. Distribution of roadway segments and accidents
by vehicle mix - percent commercial.

Table 43. Z-test and Chi-square test results for vehicle
mix - percent commercial.

0.1-Mile {0.16-im) Number of
Vehicle Mix - Segment s Accidents
Percent 1 Calculated Significancer
Commercial Number ! Percent Number l Percent Z-Value a = 0,05
1 -4 259 4.40 1955 3.15 5.16 Yes
5§ -9 2187 37.12 22050 35.50 2.48 Yes
10 - 14 K)LX) 53.34 32552 52.40 1.38 No
15+ 303 5.14 5559 8.95 9.95 Yes
Total 5892 100.00 62116 100.00

*Critical z-value = 1.96 at o 0.05

Calculated Chi-square » 121.109 with 3 degrees of freedom
Contingency coefficient = 0,042

Critical Chi-square for a = 0.05 = 7,815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square.
f.e., 121.109 >7.815, the frequencies are significantly different.
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Figure 44, Distribution »f roadway segments and accidents
by vehicle mix - percent cars.
Table 44. Z-test and Chi-square test results for vehicle
@fx - percent cars. -
0.1-Mile (0.16-km) Number of
Segment Accident
Yehicle Mix - = — Calculated Significence*
Percent Cars Number Percent Number Percent Z-Value a = 0.05
<90 303 4.42 5559 7.58 9.63 Yes
90 - 92 3802 55.44 40845 55.72 0.44 No
93 - 95 2494 36.37 24948 34.03 1.9 Yes
96+ 259 3. 1955 2.67 5.36 Yes
Total 6858 100.00 73307 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 123.942 with 3 degrees of freedom
Contingency coefficient = 0,039

Critical Chi-square for a = 0.05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
f.e., 123,942 >7.815, the frequencies are significantly different.
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Figure 45, Distribution of roadway segments and accidents

Table 45. I-test and Chi-square test results for parking turnover rate.

by parking turnover rate.

Parki
Turnover Rate

0.1-Mile (0.16-km)
Segments

Number of
Accidents

Percent

Percent

Calculat
I-Yalue

£1.00 18.45 165 29.62
1.01 - 1.50 67 39.88 32 5.75
1.51 - 3.00 28 16.67 131 23.52
3.01 - 3,50 2 25.00 229 41.11
Total 168 100.00 557 100.00

2.86
11.29
1.88
3.78

ed Significance

a s 0.05

Yes

Yes

Yes

*Critical z-value = 1.96 at & = 0,05
Calculated Chi-square = 127.828 with 3 degrees of freedom

Contingency coefficient = 0.387

Critical Chi-square for & = 0,05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
1.e., 127.828 >7.815, the frequencies are significantly different.
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Figure 46. Distribution of roadway segments and accidents
by number of local buses per hour.

Table 46. Z-test and Chi-square test results for number of
local buses per hour.

0.1-Mile (0.16-km) Number of
Segments Accidents
Local Buses Calculated Significance*
Per Hour Number Percent Number Percent 1-Vatue a = 0.05
1 8s 2.42 858 2.16 1.05 No
2 610 17.40 4084 10.26 13.04 Yes
5 2811 80.18 34868 87.58 12.50 Yes
Total 3506 100.00 39810 100.00

*Critical z-value = 1.96 at & = 0.05

Calculated Chi-square = 172.994 with 2 degres of freedom
Contingency coefficient, C = 0.063 .
Critical Chi-square for ¢ = 0,05 = 5,991 with 2 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
1.e., 172.994 >5.99]1, the frequencies are significantly different.
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Table 47. 1I-test and Chi-square test results for average cycle length.

0.1-Mile (0.16-km) Number of
Average Segments Accidents
Cycle Length : Calculated Significance

(Seconds) Number Percent Number | Percent 2-Value a = 0.05

<50 59 2.12 262 1.01 5.31 Yes
55 128 4.61 877 2.81 6.07 Yes
60 1867 67.18 15890 61.18 5.18 Yes
65 304 10.94 2594 9.99 1.58 NO
70 225 8.10 2882 11.10 4.84 Yes
75 106 3.81 2315 8.91 9.20 Yes
BO+ 90 3.2 1351 5.20 4.51 Yes
Total 2779 100,00 25971 100.00

*Critical z-value = 1.96 at & = 0.05

Calculated Chi-square = 198.374 with 6 degrees of freedom
Contingency coefficient, C = 0.083

Critica) Chi-square for a = 0.05 = 12.592 with 6 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
i.e., 198.374 >12.592, tne freguencies are significantly different.
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Figure 48. Distribution of roadway segments and accidents
by posted speed 1imit.
Table 48. 2Z-test and Chi-square test results for posted speed limit.
0.1-Mile (0.16-km) Number of
Segments Accidents
Posted Speed Calculated Significance*
Limit (MPH) Number l Percent Number Percent Z-Value a = 0.05
<25 1609 18.55 15862 16.67 4.49 Yes
30 3427 39.51 37940 39.36 0.65 No
35 2152 24.81 26545 27.89 6.15 Yes
40 748 8.62 8120 8.53 0.29 No
45 439 5.06 4364 4.59 2.02 Yes
50 2 3.16 1966 2.07 6.71 Yes
55 5 0.29 369 0.39 1.44 No
Total 85674 100.00 95166 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 94,404 with 6 degrees of freedom

Contingency coefficient, C = 0.030

Critical Chi-square for a = 0.05 = 12.592 with 6 degrees of freedom

Thus, as the calculated Chi-square s greater than the critical Chi-square,
f.e., 94.404 >12.592, the frequencies are significantly different.
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Table 49. Z-test and Chi-square test results for operating speed.

0.1-Mi1le {0.16-km) Number of
Segments Accidents
Operating Y Calculated Significancer
Speed (MPH) Number Percent Number Per(:entﬁ‘J£ 1-Yalue e = 0.05
L5 1682 19.38 15986 16.80 6.14 Yes
26 - X0 3245 37.39 35121 36.90 0.91 No
N-3 2087 24.05 23869 25.07 2.12 Yes
36 - 40 859 9.90 10490 11.02 3.21 Yes
>40 805 9.28 9714 10.21 2.75 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1,96 at @ = 0,05

Calculated Chi-square = 51.131 with 4 degrees of freedom

Contingency coefticient = 0.022

Critical Chi-square for @ s 0.05 = 9,488 with 4 degrees of freedom

Thus, as the calculated Chi-square {s greater than the critical Chi-square,
i.e., 51.131 >9.488, the frequencies are significantly Jjifferent.
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Figure 50. Distribution of roadway segments and accidents
by number of traffic sign faces per segment.
Table 50. Z-test and Chi-square test results for the
number of traffic sign faces per segment.
0.1-Mile (0.16-km) Number of
Segments Acridents
Number Of Traffic Calculated Significance*
Sign Faces Number Percent Number Percent 1-Value e = 0.05
0-4 2675 30.83 15969 16.78 32.64 Yes
5§-9 3179 36.83 34654 36.41 0.42 No
10 - 14 1856 21.39 27383 28.77 14.64 Yes
15+ 968 11.15 17174 18.04 16.18 Yes
Total 8678 100.00 95180 100.60

#Critical z-value = 1.96 at a = 0.05

Calculated Chi-square = 1244.348 with 3 degrees of freedom
Contingency coefficient, C = 0.109

Critical Chi-square for a = 0.05 = 7,815 with 3 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,
{.e., 1244.348 >7.815, the frequencies are significantly different.
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Figure 51. Distribution of roadway segments and accidents
by number of regulatory sign faces per segment.

Table 51. Z-test and Chi-square test results for the
number of regulatory sign faces per segment.

0.1-M{le (0.16-km) Number of
Segments Accidents
Number Of Regula- Calculated Significance*
tory Sign Faces Number Percent Number Percent I-Valye a = 0.05
0 1019 11.74 5147 5.41 23.91 Yes
1-13 2744 31.63 22410 23.54 16.81 Yes
4-6 2351 27.09 27596 28.99 3.74 Yes
7-10 1747 20.13 26156 27.49 14.79 Yes
11+ 817 9.41 13871 14 .57 13.20 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at 2= 0.05

Calculated Chi-square = 1071.190 with 4 degrees of freedom
Contingency coefficient, C = 0.101

Critical Chi-square for @ = 0.05 = 9.488 with 4 degrees of freedom

Thus, as the calculated Chi-square {s greater than the critical Chi-square,
i.e., 1071.190 >9.488, the frequencies are significantly different.
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Distribution of roadway segments and accidents

Z-test and Chi-square test results for the number
of warning sign faces per segment.

0.1-Mile (0.16-km) | Number of
Segments Accidents
Number Of Warning Calculated Significancer
Sign Faces Number Percent Number Percent Z-Value a = 0.05
] 6074 £9.99 65413 68.72 2.44 Yes
1 1471 16.96 16482 17.32 0.86 No
2 710 8.18 8210 8.63 1.41 No
3+ 423 4.87 5075 5.33 1.82 No
Total 8678 100.00 95180 100.00

*Critical 2-value = 1,96 at a = 0.05

Calculated Chi-square = 7,444 with 3 degrees of freedom

Contingency coefficient, C = 0.008

Critical Chi-square for o = 0,05 = 7.815 with 3 degrees of freedom

Thus, as the calculated Chi-square {s less than the critical Chi-square,

f.e., 7.444 <7.815, the frequencies are not significantly different.
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Figure 53. Distribution of roadway segments and accidents
by number of guide sign faces per segment.
Table 53, 2-test and Chi-square test results for the number
of guide sign faces per segment.
0.1-Mile (0.16-km) Nuni;er of
Segments Accidents
Number Of i Calculated Significancee
Guide Sign Faces Number Percent Number Percent Z-value a = 0.0
0 1790 20.63 13192 13.86 17.18 Yes
1 1543 17.78 12408 13.04 12.41 Yes
2 2285 26.32 24090 25.31 2.09 Yes
3 1034 11.92 13243 13.91 5.18 Yes
A 1016 11.71 14634 15.38 9.14 Yes
5+ 1010 11.64 17613 18.50 15.96 Yes
Total 8678 100.00 95180 100.00

*Critical z-value = 1.96 at a = 0.05

Calculated Chi-square » 692.158 with S degrees of freedom

Contingency coefficient, C = 0.081

Critical Chi-square for @ = 0,05 = 11.070 with 5 degrees of freedom

Thus, as the calculated Chi-square is greater than the critical Chi-square,

f.e., 692.158 >11.070, the frequencies are significantly different.
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APPENDIX F - BRANCHING RESULTS
Introduction

Branching analysis was used to identify the independent variables
that explain the variation in accident rates and frequencies and to estab-
lish an inter-relational framework among the variables. The branching
program selected the independent variables that account for the highest
amount of explained variation. This process provided guidelines for later
analysis work, including the selection of independent variables for inclu-
sion in regression analysis, the analysis of variance and the partitioning
of the data file to identify key classification variables. The branching
results also were used to identify possible accident causal factors and to
select appropriate countermeasures.

Background

One of the major objectives of this analysis was to identify and
quantify factors which are associated with the number of accidents
reported on a specific roadway segment. Although a series of cross-tabu-
Yations could have been used to isolate and identify these characteris-
tics, this approach is time consuming and can result in a failure to
identify important combinations of factors. To minimize the possibility
of overlooking significant factors, a search or branching analysis was
employed. The analysis was conducted by utilizing the SEARCH program
which is an elaboration of the OSIRIS II AID and THAID programs [1]*. The
mathematical procedure used in the program is based on the Automatic
Interaction Detection (AID) analysis developed by Sonquist, et al. [2].

Branching analysis is a multivariate technique used for determing the
value of dependent variables (such as urban arterial accident frequencies
or rates) with a combination of several independent variables. The SEARCH
program makes dichotomous splits in the independent variables (i.e., geo-
metric, envirommental, and operational variables) which maximize the
reduction in the total sum of squares between the current branch and the
previous cell. If the reduction in the total sum of squares is greater
than a user specified reduction, the branch is maintained. If the speci-
fied reduction is not attained, the data are retained in a single cell
until a new independent variable is input. Terminal cells are created
when none of the independent variables reduces the total sum of squares
beyond the specified limit. The objective of branching is to classify

* The numbers 1in brackets refers to the publication included on the
reference list provided at the end of this appendix.
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the observations into mutually exclusive groups such that the observations
in each group are similar to one another, yet are significantly different
from the observations in all other groups. The analysis requries no
assumption regarding linearity or collinearity of the independent vari-
ables. Nominal and ordinal data can be used as independent variables.
The technique is not intended to identify causal effects of accident
occurrences, but simply to identify those variables which maximize the
explained variance in the dependent variables. The primary advantage of
using the SEARCH program is that a comparative analysis of all possible
combinations of variables is conducted in one step.

The branching technique has been used successfully in a variety of
traffic safety research applications. For example, Vaughan, et al. used
branching analysis to examine the characteristics of fatal utility pole
crashes ?3]. The primary finding of Vaughan's study was that fatal pole
crashes are overrepresented on horizontal curves in urban areas. OQOther
users of branching include Golomb, et al., who examined factors which
affected fatal accidents in Texas during the energy crisis; Cleveland, et
al., who identified variables which affected roadside accidents on rural
highways in Michigan; and Parker et al., who recently identified geometric
Eactori which affect passing accidents on rural, two-lane highways

4,5,6].

Codes For Cities

The branches for many of the accident rates and frequencies was ini-
tiated by a split based on the city from which the data were obtained. A
list of cities and respective codes used on the branching diagrams is
given below.

City Code
San Francisco - 1
Fort Wayne - 2
Topeka - 3
New Orleans - 4
Big Rapids - 5
B8irmingham - 6
Farmington - 7
Farmington Hills - 8
Kalamazoo - 9
Lansing - 10
Novi - 11
Oak Park - 12
Royal Oak - 13
Saginaw - 14
Southfield - - 15




_City _Code

Troy - 16
Minneapolis - 17
Seattle - 13
Milwaukee - 19

A number of confounaing factors may be responsible foi this result. Some
of these factors are differences in accident reporting practices in the
cities, differences in levels of law enforcement, safety programs, etc.

Results For Accident Type By Roadway Classification

For each of the four urban arterial roadway groups included in the
data base, i.e., two-lane, two-way; one-way; multilane divided; and multi-
lane undivided a branching analysis wac conducted using the following
accident types.

® Angle

¢ Rear-end
o Sideswipe
¢ Head-on

These branching diagrams were used to fidentify roadway factors which
may have contributed ta the urban arterial accidents and to select appro-
priate countermeasures as outlined in the research report. The branching
results are presented in Figures 54 through 69 of this appendix.

Results For Large Cities By Roadway Classification

Over 50 percent of the roadway segments included in the data base
were obtained in large cities, i.e., cities with a population exceeding
250,000 persons. A branching analysis was conducted for the roadway seg-
ments in large cities for each of the four roadway classifications and the
results are given in Figures 70 through 73,
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Figure 54, Branching diagram for angle accident frequency using
two-lane, two-way segments.
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Figure 55. Branching diagram for rear-end accident frequency using
two-lane, two-way segments.
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Figure 56. Branching diagram for sideswipe accident frequency using
two-lane, two-way segments.
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Figure 57. Branching diagram for head-on accident frequency using
two-lane, two-way segments.
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Figure 58. Branching diagram for angle accident frequency
using one-way segments.
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Figure 59. Branching diagram for rear-end accident frequency
using one-way segments.
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Figure 60. Branching diagram for sideswipe accident frequency
using one-way segments.
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Figure 61. Branching diagram for head-on accident frequency
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Figure 62. Branching diagram for angle accident frequency using
multilane divided segments.
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Figure 63. Branching diagram for rear-end accident frequency using
multilane divided segments. i
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Figure 64. Branching diagram for sideswipe accident frequency using
multilane divided segments.
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N = Number of 0.1-mile roadway segments

'y = Head-on accident frequency
for a three-year period

Land Use
Residential,
vacant and
Commercial
City
6,12-18 2,9,10
City Signs

6,12,13,16 14,15,17,18

Signalized | Intersections Non-Signalized | Intersections

1-3 0 1-4

Figure 65. Branching di a?ran for head-on accident frequency using
multilane divided segments.

Other
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Explained Variance = 21.8%

City

5-15,17,18 2,16

ADT Signalized| Intersections

0-24,999

N=1360
y=3.11

Signalized

Figure 66.

Intersections

4
225,000 1-3

Signalized | Intersections

All Others Commercial

Legend

N = Number of 0.1-mile roaiway segments

Y = Angle accident frequency
for a three-year period

Branching diagram for angle accident frequency using
multilane undivided segments.



Explained Variance = 23.8%

N=1759
y=4.66

ity

5-9,11-15,17,18 2,10,16

ADT Land Use

Commercial

SL

Signalized | Intersectfons Vertical { Alinement

5.6,9,12,15,17

5.7,9,11,14,18 Level Muderate

6,8,13,15,17 7,14,18

Non-Signalized

Signalized Intersect ions

Intersections
Legend

>10
- N = Number of 0.1-mile roadway segments

y = Rear-end accident frequency
for a three-year period

Figuré 67. Branching diagram for rear-end accidert frequency using
multilane undivided segments.
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Explained variance = 20.0%

N=1759
y=0.79

5,6,8-18 2,7
N=1483
y=0.61
City Land Use
6,8-13,15 5,14,16-18 Resident{a) Commercial
and Vacant and Other
ADT Land Use Aot
210,000 A1l Others Commercial 5,000-19,999 7 >20,000

Legend
K = Number of O.l-mile roadway segments

Y = Stdeswipe accident frequency
for a three-year period

Figure 68.

7 ‘ 5,16,18

Branching dia?rm for sideswipe accident frequency using
multilane undivided segments.



Explained Variance = 15.5%

0-19,999

City

5.6.8,13-18 2,7,9-11 10,17 2,6,9,12,14-16,18

LL

Through

0-14,999 15,000-19,999

Legend
N = Number of 0.1-mi1- roadway segments

Obstacles

¥ = Head-on accident frequency
for a three-year period

Figure 69. Branching diagram for head-on accident frequency using
multilane undivided segments.



Explained Variance = 34.8%
Legend

N = Number of 0.1-mile roadway segments

Y = Annual accident frequency

City

4,17,18 1,19

Land Use

0-24,999 225,000 A1} Others
_N=279
y=3.28

Signalized | Intersections

A1} Others Commercial

15,000-24,999
5,000-14,999

5,000-19,999 0-4

Figure 70. Branching diagram for annual accident frequency using
two-lane, two-way segments in large cities.

Commercial
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Explained Variance = 28.1%

City
17,19 ] 1,18

Signalized| Intersections

1,2
Legend
N = Number of 0.1-mile roadway segments

¥ = Annual accident frequency
Parking | on Right

Partial and
Conttnuous

None

Figure 71. Branching diagram for annual accident frequency using
: one-way segments in large cities.
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Explained Variance = 19.2%

] Other and

Restricted

Intersections

ADY
0-19,999 220,000
Curb Lane] Usage
0-10 21 Through -
City Signalized
1,4,17,18] ' 17,18 '
Curb Lane| Usage Signalized | Intersections Through { Lanes
Through ) 6-35 3.4.5
and Other Restricted "

Non-Signalized{ Intersections

Legend
N = Number of 0.1-mile roadway segments

Y *» Annual accident frequency

Figure 72, Branching diagram for annual accident frequency using
multilane divided segments in large cities,

Median} Width



16

Legend Explained Variance » 23.6%

N = Number of 0.1-mile roadway segments N=1177
y=4.22

-

Y = Annual accident frequency

0-14,999
Land Use S1gnalized| Intersections
Residential ] Commercial
and Vacant and Other
Parking] on Right
Partial and 1,19

m".e 4,17,18

Continuous 15,000-24,999 725,000

Large [ Obstacles

Restdent{al
and Yacant

and Cther

Figure 73. Branching diagram for annual accident frequency using
multilane undivided segments in large cities.
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APPENDIX 6 - MULTIPLE REGRESSION RESULTS

Introduction

Multiple linear regression analys's was utilized to identify rela-
tionships between variables that explained tne greatest amount of accident
variation in the accident frequency and ratz for each functional roadway
class. The selection of independent variables used for analysis input was
based upon the literature review, the identification work performed in the
macroscopic and brarching analyses, and the experience of the research
team members. From ten to twenty independent variables were included in
each stepwise multiple regression test. A final selection of the most
meaningful independent variables was made based upon the explained var-
jance, i.e., R2, the overall F statistic, the magnitude of the standard
error, and the calculated t value for each regression coefficient.

Background

Regression analysis is a technique for determining the best fit equa-
tion to a set of observed data. The equation developed using the method

of least squares can then be used to predict future outcomes given esti-
mates of the independent variables.

In developing regression equations, it is important to remove inde-
pendent variables with a high degree of correlation, as these variables
decrease the validity of predictions. Research in the area of error pro-
pagation has shown that errors committed in the estimation of the indepen-
dent variables are propagated in the prediction and, further, the effect
is significantly more adverse when the independent variables are highly
correlated. In addition to the problem of collinearity, precautions were
taken to avoid typical misuses of regression techniques. For example, a
complete analysis of the residuals was performed for each equation
examined.

Regression analysis was conducted utilizing the Statistical Package
for the Social Sciences (SPSS) subprogram NEW REGRESSION. NEW REGRESSION
allows the options of simple multiple regression, regression with hier-
archical inclusion of independent variables, stepwise inclusion of the
indapendent variable using forward dinclusion, backward elimination of
variables, forced entry, and forced removal of variables. In addition,
residuals and predicted values can be calculated as well as special treat-
ments applied in the cases where there are missing data. Through the use
of data transformation statements, nonlinear models can also be developed
with the subprogram. ‘
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Results Using Accident Frecuency For Each Roadway Classification

For each of the four urban arterial roadway groups included in the
data base, i.e., two-lane, two-way; one-way; multilane divided; and multi-
lane undivided regression equations woge developed using annual accident
frequency as a dependent variable. The regression results, including the
mean values for the dependent and independent variables, the correlation
coefficients, and the statistics for the stepwise development of the
regression equations are shown in Tables 54 through 57.

»~

Results Using Accident Rate For Each Roadway Classification

The details of the regression equations developed with accident rate
as a dependent variable is presented in Tables 58 through 61.



S8

Table 54. Regression results for two-lane, two-way segments
using annual accident frequency.

A S MULTIPLE REGRESSION ¢ 0 e

VARIABLE LISY NUMBER t. LISTWISE DELETION OF MISSING DATA.

MEAN §YO DEV LABEL T

,vapo o .2.303  3.980 AVG ACCIDENT FREO
VACO1 9064 .0%9 83237670 T a0T -
VATO4 6.304 4.825 NO. OF TRAFFIC SIGNS
VAT 18 0.186 Q.457 NOQ. OF INTE® SIG =~

“VAT1? 4,983 3.627 NG, OF ORIVEWAYS
VATaS 4.320 3.09%  UTILITY POLES

CORRELATION . S
VAD 10 VACO! VATO4 VAT {8 VAT 17 VAT3S

ARG 00 AT T G T e T T 0080 6. 254
VACOt 0.327 1.000 0. 165 0.070 0.052 0.121
VATQA .07 0185 t.000 1 0.266 < 0.184 0.447
VATS 0.178 0.0710 0.266 {.000 T 0.024 0.257
VATI? 0.080 0.0%2 0. 184 0.024 1.000 0.239
VATaS | ..0.284  O0.12% Q.447 = 0.257 0.249 1.000
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Table 54, Regression results for two-lane, two-way segments using
annual accident frequency (Continued).

LA A 4 MULTIPLE

EQUATION NUMBER 7"

DEPENOENT VARIABLE.. VAD1O _ ... AVG ACCIDENT FREQ . . e

REGRESSION A S

.BEGINNING BLOCK NUMBER 1. METHOO: STEPWISE it i e

.VARIABLE(S) ENTERED ON STEP NUMBER 1..  VACOY = 4OV

MULTIPLER .. 9002686
R SQUARE 0.10690

ADJUSTED R SQUARE 0. 10665 F CHANGE 413.80547
.STANDARD ERROR

VARIABLE 8 SE B8 95% CONFONCE INTRVL B

Vicoi 0.24444E-030.1203€-04  0.22088€-03 '0.26800€-03

(CONSTANT) 0.28691 0.12631 0.03926 0.53457

VARIABLE BETA IN PARTIAL MIN TOLER T SIGT

VATO4 096908 0.18178 7 6.97289 T 17.26876.0000
VAT 18 0.15569 0.16434  0.99510 9.795 0.0000

VAT17 0.06360 0.06721  0.99734 3.8€0 0.0001

VATIe 0.31781770.23878 0.98832 T 13.816 0.

# SOUARE CHANGE ~ 6.10690 =~

3.76185 SIGNIF F CHANGE  0.0000

_ANALYSIS OF VARIANCE

REGRESSION 1
RESIDUAL 3457

F = 413.80547

LTn TSNS n s VARTABLES IN THE EQUATION -------=----=-=-=-

BETA T SIG Y

DF

SUM OF SOUARES
5855 . 98096
48921.84272

SIGNIF F = 0.0000

"0.32696 20.342 0.0000

2.27% 0.0232

LIonToooTnoooo VARIABLES NOT IN THE EQUATION -----------=c e

MEAN SQUARE
5855 . 980Y6
14. 15153
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WOLFEPLE R

R SQUARE

CADJUSTED R SQUARE
STANDARD ERROR

0.42168
0.17782
0.17734

YARIABLE i

VACO1t
VATO4

“{CONSTANT)

0.21121E-03

..0.22272
~0.81584

© 3.60994

L5E 8 .

0.1159€-04
0.01290

6157017

Table 54.

Regression results for two-lane, two-way segments using

annual accident frequency (Continued).

> & & @

MULTIPLE

R SQUARE CHANGE
.k CHANGE . 2
SIGNIF F CHANGE

0.07091
298 .08 160
0.0000

REGR

" RESIDUAL

¢ o &

ESSION

" 'NO. OF TRAFFIC SIGNS

ANALYSIS OF VARIANCE

+1 3 SUM OF SQUARES
REGRESSION 2 9740.47326
3456 45037.35043
F =

 373.72398 SIGNIF F = 0.0000

-~ VARTABLES IN THE EQUATION ---

0.18828E-03 0.23413€-03
... 19743 ...0.24802
<i.Co 47

AR TARCE

YATAB
VAT 17
VAT38

VARIABLES NOT IN THE EQUATION

BETA TN "PARTTAL

0.09279 0.09861

"0.61666 "0.01806

0.12457 0,12274

MiN TOLER

..9:90766
0.94206
0.788'3

$.824 0.0000
7.270 0.0000

..95% CONFONCE INTRVL 8

-0.54722°

_BETA

0.28251

.. 0.26998

MEAN SQUARE
4870.23660

13.02164



Table 54,

L 3K

"VARIABLE(S) 'ENTERED ON STEP NUMBER '3..

Regression results for two-lane, two-wa
annual accident frequency (Continued).
e MULTIPLE REGRESSION ¢ ¢

" AVG ACCIDENT FRED

VAT38 T utitiry poiés

"ANALYSIS OF VARIANCE ~

segments using

WlTtRiE R 0.438173

R SQUARE 0. 19021 R SQUARE CHANGE 0.01219 OF SUM OF SQUARES

ADJUSTED R SQUARE ©0.18850 ~~~ F CHANGE =~~~ 62.85038 REGRESSION e 3 ..10419.02016

STANDARD ERRDR ‘3.88316 SIGNIF F CHANGE 0.0000 RESIDUAL 3455 44358.803%2
F =  270.50410 _ SIGNIF F = 0,0000

VARIABLE 8 SE B 9S% CONFONCE INTRVL B8 =~ BETA T SIGT
VACO1 0.20665€-03 0.1162E-04 O.18386E-03 0©.22943E-03 0.27641 17.782 0.0000
...9:17766 ~ 0.01423 0.14977 ~  0.,20555  0.21536 = 12.488 0.0000

0.i661a 0.02203 0.11é98 0.20338 0.12457 7.270 0.0000

-1.18240 Q. 14504 ~1.46677 -0.89802 -8.152 0.0000
SIIITIIITTI T VARIABLES NOT TN THE EQUAT LON oo s e e e eeeies o+ e e o e
-VARIABLE BETA IN PARTIAL MIN TOLER T SIG T
Vitid 6.0763d 6. 68070 0.76498 4.7%870.0000 T
VAT17 -0.00491 -0.00327 0.76976 ~0.310 0.7568

MEAN SQUARE
2473.00672
12.83902



‘DEPENDENT VARTABLE. . "VADIO

VAR TABLE(S) ENTERED ON STEP NUNBER 4.

R SQUARE

ADJUSTED R SQUARE
STANDARD ERROR

VAT 18

LACONSTANT) ..

Table 54.

Regression results for two-lane, tuo-wa; segments using

annual accident freguency (Continued

s 0 ¢ 0

MU

FOR BLOCK NUMBER 1

LVARIABLE .

VAT17

ZIEIVARTABLES WO 1N THE EQUATHON™

-0.523E-03 -0.00056 0.74822

VATi8

.BETA IN PARTIAL MIN TOLER . .7 .%

PIN = 0.050 LIMITS REACHED.

LTIPLE

T AVE ACCTOENT FREG

-0.033 0.8737

REGRESSION

TANALYSIS OF VARIANCE'

* s 6 0

NO. OF INTER SIG '

0. 19548 R SQUARE CHANGE 0.00527 OF SUM OF SQUARES
..0.10455 =~ F CHANGE == 22.63970 REGRESSION 4 10707 .8824 1
3.57:99 SIGNIF F CHANGE o~ 600 RESIDUAL 3454 44069 .94 128
_F s+ 209.80869 SIGNIF £ = 0.00G0
SIITIIIIIIITIITITIININ VARTABLES TN TTHE EQUATTON TII---TolIiTiiisiiiioiiioll
B SEB  9S% CONFONCE INTRVL 8  ~ BETA T sIG T
0.20559€E-03 O©.1189€-04 O.18287€E-03 0.22B31£-03 0.27500 17.744 0.0000
...9.16881  0.01440 = 0.13769 0.19413  0.20111 11.526 0.0000
0. 14333 0.022258 0.09970 0 1869% 0.11146 6.442 0.0000
0.66461 0. 13968 0.3907%5 0.93848 0.07634 4.758 00,0000
<1.14989 ~ 0.14473  .71.43369  -0.86609 . .~7.944 0.0000

MEAN SQUARE
2676 .937060
12.75910
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Table 55.

VARIARLE LIST NUMRER

VAT2}

LI I

accident frequency.

[ MULTIPLE

1. LISTWISF DELETIUN OF MISSING DATA,

MEAN 370 DEV
VAD10 3.728 5.109
VACO1 10707.617  6677.550
VATO? 2.133 0.922
vaTia 0.435 0.766
VATOS 10,050 6,668
VAT19 1.163 t.112
VAT3S 4,895 2.890
VeT1? a.318__ . 3.326
Vale, 30.3680 4,300
N OF CASES = 726
CORRELATION
' VAD10 VACO1
vaD10 1.000 0.422
VACO1 0.822 1.000
VATO? 0,351 n.S81
VAT1S . . . 0.170 0.113
VATOS 0,149 0.109
VAT19 0,000 -0.0a8
VAT38 0.254 0.239
VATY? 0,004 0,021

0,35

LABEL

AVG ACC
ADT

IDENT FREQ

N}, OF THNU LANES
N, OF INTENW Sl6

N}, OF YHAFFIC SIGNS

NO, OF INIER NSIG

UTILITY

PULES

NO. OF URLVEWAYS
POSTED SPEED

VATO?

0.351
0.581
1.000
0,245
0,444
0.049
0.2190
0,149
0.191

VAT

0.170
v.113
V. 245
1.000
0.313
=0.33¢
V.129
0.148%
=0.113

VATO4

0.149
0.109
0,488
0.313
1.000
0.223
0.263
0.330
«0.158

Regression results for one-way segments using annual

REGRESSTION

VAT19

=0.060
-0,048
0,049
-0.33¢
0.223%
1.000
0.031
9.210
=0.033

VAT3S

0.254
0,239
0.210
0.129
0,263
0.051
1.000
0.282
=0.202

T vanir

0.004
0,021
0.149

DS | L P

0,330
0,210

..... - 0,282 . _
1.000
0,155

T varay

0.050
0.356
0.191

-0.113

-9.154
-0,035
~0.202 _
~0.15%
1.000

—
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Table 55.

Regression results for one-way segments using annual

accident frequency (Continued).

a & & 2 MULTI1IPLE

ENUATION NUMBER 1.

REGHRESS I OUN

L I

ANALYSIS OF VARIANCE

OF .. SUM OF SQUARES
RFGRESSTON 1 3366.92070
RES 1DUAL 122 15505.49713
F = 156.77369 SIGNIF F & 0.0000
BETA T si6 7
0.42237 12.521 0.0000 .

0,810 0,4181

DEPENDENT VARIABLE,, VaAD1O AVG ACCIDLNT FREN

AEGINNING BLOCK NUMBER 1, METHOD: STEPW]SE

VARTARLE (S) ENTENRED ON STFP NUMHER 1., VACO1} ADT
MULTIPLE R 0,42237

R SQUARE 0,17840 R SQUAKE CHANGE 0,17840
ADJUSTED N SOUARE 0.17726 F CHANGE 156,77 3569
STANDARD ERROR 4,63425 SIGNIF F CHANGE V.0000
encenccaccscsccancccnasnccccsase YVARIABLES IN THE EQUATION =cevcccceccccccecacencsaccccanane
VARTIABLE [} SE B 95X CUNFUNCE INTRVL B
VACO! 0.32317€=-03 0.2981€-04 0,272S0E-05 0,373B3E-03
(CONSTANT) 0,26384 0.32564 =0,37547 0.90316

. esecsssccnsse VARIABLES NOT IN THE EQUATION cccccescacass

VARIABLF BETA IN PARYIAL MIN TOLER T SI6 Y
VATOT . . .0.16003. 0.14375. . 0.66292 3.900 0.000} .
(7341 ) 0,12389 0,135800 0.98718 3.680 0.0003 '
vaToq 0.10394 0,11398 0,98803 3.081 06,0021
VAT19 .®0.03965 =0.04369 ... 0.99768 1,178 0.,24807
VAT3S 0.16265 0.17423 0.9827% €. 751 U.0000
VAT17 «0,00834 ~(.00479 0.99956 -0.129 0.8977
VAT2) *0.11927 ~0.11884 0.87330 =3.214 U.0014

MEAN 3SUUARE
3566,92070
21.470631



0
N

Table 55. Regression results for one-way sggnents using annual
accident frequency (Continued).

* e a MULTIPLE REGRESSIOUN LI I

. DEPENDENT VARIABLE.. VAD10 AVG ACCIDENT FKEU
VARTABLE(S) ENTENED On STEP NUMGER 2.,  VAT3s UTILITY POLES
MULTIPLE R . 0.85093 ANALYSIS OF VARIANCE . _ . . . .
R SQUARE 0.20334 R SNUAWE CHANGE  ©0.02494 DF SUM OF SQUARES MEAN SQUARE
ADJUSTED R SQUARE  0.20113 F CHANGE 22.57164 REGRESSION 2 3837,61317 1918.80658
STANDARD ERROR 4.56654 SIGNIF F CHANGE  v.0000 HESTDUAL 21 . 15035,20526 20.85327

F e 92.01468 SIGNIF F = 0.0000

Srcacsscvoscsnacscacsanannrccaca YARTABLES }N THE EQUATJUN veccccaccoccccecorcnccccccownca
VARTABLE 8 SE B 95X CONFDNCE INTRVL B BETA T s16 1

"VACO1  0.2933ME-03 0,2619E-04 0.264196E-03 0.384B1F-03  0.3838a  11.200 0.0000
VAT3S 0.2875¢% 0.06053 0.16873 0.80639 0,16265 4,75y 0,0000
(CONSTANT) . =-0.82483 0.39430 -1,59895 «0,05071 -2,092 0,0368

ceceeeseeccece VAKIABLES NOT IN THE EQUATIUN =cceme-eec-ese

.WARIABLE ...  BETA IN PARTIAL _MIN TOLER T SIG Y
VATO? 0.10384 0,13069 0.b64844 3,537 0,0008
SVATIS .. 0,10834. 0.11992 0.93223 . 3,241 0.0012.
VAToa 0.06905 0.074%% 0.88574 2.000 0.0853
VAT19 «0,086069 -0,0%220 0.93961 -1.403 0.1612
~VATIY ... =0,084562 ~0.04956 0.08653 =1.,351 0.183%

VAT21 “0.06873 =0.06827 0.77241 =1.836 0.0668

e ame e e e ew—— cwe e e e . Ce e = - ce— e -
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Table 55. Regression results for one-way segments using annual
accident frequency (Continued).

LI I ) MULTIPLE REGHRESSION LI

DEPENDENT VARIABLE.. VAD10 AVG ACCIDENT FREQ

VARTABLE(S) ENTERED Ot STEP NUMBEW 3..  VATO! NU. OF THRU LANES

MULTIPLE R D.u6S78 ANALYSIS OF VARIANCE . i L. DU

R SQUARE 0.21695 R SOUAKE CHANGE  0.01361 oF SUM OF SUUARES MEAN SOUARE

ADJUSTED R SOUARE -0.21368 F CHANGE 12.%1024 REGRESSION 3 4094.39326 1364.79775

STANDARD £RRUR 4.53052 SIGNIF F CHANGE  0.0004 RESIDIAL 120 . 14778.42517 .. 20.52559
F = 66.49250 SIGNIF F = 0.0000

ececremcrecsocacacscroveancem== YARIABLES IN THt EQUATIUN =eccvrececceccccaccaacac. weremcces

VARIABLE ] SE R 95% CONFDNCE INTRVL B BETA T 816 T

vacol 0.23186E-03 0,31336-04 0.16994E=03 0.292986-03  0.3025) 7.387 0.0000

VATIA 0.26450 0.0h029 0,15013 0,38686 0.,15187 4,853 0.0000

vato? 0.796b4 0.22523 V.35445 1.23882 0.19384 3.937 00,0004

(CONSTANT) =-1.76738 0.07333 =2,696606 =-0,83810 -3.734 0,0002

cemccecceece= VARTARLES NOT IN THE EQUATIUN =weccecne-es -

VARIABLE  BETA IN PARTIAL MIN TOLER T sIG 7

VATES 0.08702 0.09890 . .0.62737 2.556 0.0108

VATOS 0.01643 0,.015AS 0.51611 0,425 0.6709

VAT19 =0,05783 ~0,06494 0.64216 -1.74S 0.0818

VATIT . . »0,06527.-0,07069 0.63949 ), 900 0,0578

VAT21 -0.06984 ~0,06998 0,56484 -1,88]1 0,00604



Table 55. Regression results for one-way segments using annual
accident frequency (Continued).

. - . MULTIPLE REGNESSION L I

. DEPENDENT VARIABLE.. VADIO AVG ACCIDENT FKEW
VARIABLE(>) ENTEMED ON STEP NUMRER 4.,  VATiE NO. DF INTER SIG
NMULTIPLE R .. ..  0.47328 ANALYSIS OF VARIANCE o o
R SQUARE 0.22400 R SOUAWKE CHANGE  0.07705 oF SUM OF SGUARES MEAN SOQUARE
ADJUSTED R SOUARE  0.21968 F CHANGE 6.53395 REGRESSTON 4227.48357 105687049
STANDARD EKROR = . 4.51321 SIGNIF F CHANGE 0.0100 RESIDUAL e 19645.33985 _____ 20_36903.
F s S1.88616 SIGNIF F 3 0.0000
O . )
L gecacncvne ccccan VARIABLES IN THE EQUATIUN ==eecccccavmccnccccccccccacccna
VARIABLE ) SE B 9%% CONFONCE INTRVL B BETA T sIG T
vace:r  0.23543E-03 0.31256-08 0.17007€-03 0.29679¢-03  0.30770  7.533 0.0000
vaT3S 0.25491 0.06030 v.13658 0.37329  0.18819 a.228 0.0000
VATO?. . 0.67070 .. .0.22972 v.21971 1.12169  0.12110 2.920 0.0036
eAT1A 0.58089 0.22713 0.13467 1.02652  0.08702 2.556 0.0108

(CONSTENT) -1,72743 0.87178 -2.05367 -0,80119 -3,661 0.0003

. epesscsscecans YARIABLES NOT_IN THE EQUATION ce-cccecocces

VARTABLE BETA IN PARTIAL MIN TOLER T sIG T
Tvates <0.00535 =n.00505  0.51186  -0.135 0.8923
VAT -0.0312a =0.0328%  0.60775  =0.880 0.3791
CVATAT... .. .=0.07405 -0.08022 0.61698  =2.157 0.0318

vatT21 =0.05730 ~0.05706 0,.564883 1,53 -0.1261
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Table 55. Regression results for one-way segments using annual
accident frequency (Continued).

L ) MULTl1IPLE REGRESSIOLN LR

OEPENOENT VARIABLE.. Vsn10 AVG ACCIDENT FieQ
VARIABLE (S) ENTERED CN STEP NUMBER S.. VAT)? NO. UF DRIVEWAYS
MULTIPLE R 0.47853 ANALYSIS OF VARIANCE oo e
R SQUARE 0.22899 R SQUANE CHANGE  0.00499 OF SUM OF SQUARES MEAN 3QUAQE
ADJUSTED R SQUARF  0.22362 F CHANGE 2.65069 REGRESSION 5 4321.73508 864.34701
STANDARD ERROR 4.50179 SIGNIF F CNANGE  0.0314 RES [DUAL 718. .. _....14551.08336 .._. .. 20.26613.
F = 42.64982 SIGNIF F = 0,0000
ceteccomnmea . cmemee= VARIABLES IN THE EQUATIUN reccccccccccceccecscrcacconncnns
VARTABLE B SE B 99% CONFONCE IWTRVL B8 BETA T 8IG Y
vacol  0.22776E-03 0.3138F-04 0.16616E-03 0.28987F-03 0.29768 7.259 0,0000
VAT3S 0.28a99 0.06174 0.16378 0.40620 0.16120 a.616 0.0000
varo? 0.73482 0.23106 0.¢8119 1.18844 0.13268 3.180 0.0015
VAT1S 0.62622 0.2215% 0.17948 1.0%295  0,09384 2.752 0,006}
vaTt? -0.17083 0.0512} ~0.21097 -0,00990 <=0.0740%  =2.157 0.0314
. (CONSTANT) ___ =1.47233 _ 0.a8%23 =2.42497 =0.51949 _ =3.034 0.0025 __

esecscscvecos VARIABLES NNOT IN THE EQUATION —cermacasaans

VARIASLE . . _ BETA IN PARTIAL MIN TOLER ... T S16 7T

VATOS €.01539 0,01419 0.51132 0.300 0,704}
- VATS9 . _ ~0,01308 -0.0V336.. 0.60324 =0.358 0.72086

VAT2) =0.,006556 <0,0b519 0.56188% -1,749 0,0807

FOR BLOCK NUMBER 1 PIN = 0,050 LIMITS KEACHED.



Table 56. Regression results for multilane divided segments using
annual accident frequency,

L MULTIPLE REGRESSION s o0

VARIABLE LIST NUMBER 1. LISTWISE DELETION OF MISSIMNG DATA.

96

.vapio . 4.732  6.213  AVG ACCIOENT FREQ . . .
VACO 7912.078 9227.664 ADT

VAT{8 .382 0.587 NO. OF INTER SIG

VAT 19 .882 00,801 N0, OF INTER NSIG s e
VATO4 .536 5.261 NG, OF TRAFFIC SIGNS

VAT38 .392 4.939 UTILITY POLES

VATI? 335 3.920 < NO. OF DRIVEWAYS s e
VATOS 670 10.369  LARGE DBSTACLES '

2N IEOO

-

O S S e BT ettt o e oo et e e et 4 i

CORRELATION

.Vap10 1.000 0.254  0.188 -0
VACO1 0.2%4 1.0600 0.093
VATI8 0. 198 0.093 1.000
LVAT19 <0.034 ;0.004  -0.259
VATO4 0.235 0.130 0.288
VATIS 0.128 0.176 0.171
VAT17 0.061 0.087 _=0.012

.034 0.23% 0.128  0.061 0.105
7004 TR0 T 176 0.087 G.063

.259 0.288 A7 -0.012 0.224
.000 ...0.091 060 . 0.213  0.127
.091 1.000 0.071 0.284
.060 0.234 .000 0.264 0.770
.213 0.07} 264 1.000 0.263

0000

00 - 0000
o
(2]
&

ViTos 6168 6063 0 2246 12T T 6 298 0 310 6 968 3000 T
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Table 56. Regression results for multilane divided segments using
annual accident frequency (Continued)

A 4 MULTIPLE REGRESSION ¢ 00

DEPENDENT VARIABLE.. VADIO _ AVG ACCIOENT FREQ

.BEGINNING BLOCK NUMBER 1. METHOOD: SVEPWISE
VARIABLE(S) ENTERED ON STEP NUMBER 1.. . VACOY MDY

MULTIPLE R .0:25426 i o ANALYSTS OF VARIANCE . o

R SQUARE 0.06465 R SQUARE CHANGE ~ " '0.0646% OF SUM OF Souares MEAN SQUARE
ADJUSTED R SQUARE 0.06418 F CHANGE 137.68196 REGRESSION 1 4981.22809 4981.22809
STANDARD ERROR €.01035 SIGNIF F CHANGE  0.0000 . ......RESIOUAL _  ...199% ...72072.88007  36.12676

F = 137.88196 SIGNIF F = 0.0000

oTTmmTTTTTTToTs T oonsnnnnneen VARIABLES IN THE EQUATION ----------=----c-c-c--cccee-- T
VARIABLE B SEB 95% CONFONCE INTRVL B BETA T SIG T

VABOTTTTTTTTDL 1T 120E-09 0. 1488E-04 0. 14260E-09 0.195738-03 " 0.25426 T 11.742 0.0000"
(CONSTANT) 1.66510 0.29375 1.08901 2.24119 5.668 0.0000

- VARIABLES NOT IN THE EQUATION -----<<==--=-=

VARIABLE BETA IN PARTIAL MIN TOLER T SIGT

B TS 6 O 6 S T B 14 6 008 e e
VAT19 =0.03338 -0.03451 0.99998 -1.542 0.1232

.VATO4 0.20570 0.21090  0.98320 9.634 0.0000 .. ...
VAT38 0.08567 0.08719 0.96886 3.908 0.0001
0.
0

VAT17 0.03874 0.03991 99244 1.783 0.0747
YATOS 006981 .0.09297 .. 0996803 .4.142 0.0000
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Table 56. Regression results for multilane divided segments using
annual accident frequency (Continued).

L MULTIPLE REGRESSION ¢ 00

‘DEPENDENT VARTABUE .. " VADIO ™~ 7 AVG ACCIDENT FREQ !

“VARTABLE(S) ENTERED ON STEP WUNEER 377 7"VATI®™ 777 NO. OF INTER SiG™

S—— — P S

R SQUARE 0.1213¢ R SQUARE CHANGE 0.015119 OF SUM OF SQUARES

.ADJUSTED R SQUARE  ©0.12004  ~~ ~ ~ F CHANGE = 34.28359 REGRESSION 3~ 9351.52793

STANDARD ERROR 5.82839 SIGNIF F CHANGE 0.0000 RESIOUAL 1993 €7102.58022
F e 91.76211  SIGNIF F = 0.0000

R P b Rt CVARTABLES TN THE BQUATION =-= Ziioiiziiliilioiii.iiiiiizole

.VARIABLE 8 SE B .O5% CONFONCE INTRVL B =~ BETA T SIGT

VACO1 O0.14830E-03 O.1428E-04 0.12029€-03 O.17631€-03 0.22025 10.383 0.0000

VATO4 0.20040 002604 014932  0.25147  0.16968 7.695 0.0000

VAT 18 1.36156 0.932%4 0.980552, 1.81760 0. 12859 5.855 0.0000

(CONSTANT) -0. 15483 0.33735 -0.81642 0.50676 -0.459 0.6463

VARIABLES NOT IN THE EQUATION

VARIABLE BETA IN PARTIAL WMIN TOLER T SIG T .
ViTi9 <0.01748 -0.0i¥72 0.83279 -0.79170. 4248
VAT3S 0.03001 0.03060 0.87684 1.366 0.1720
VATI7 0.03122  0.03310 0.9023% T8 O 30 e e ot oee e es reettss < steseeteeeseteet e sroeneese oot e e oo e
VATOS 0.01408 0.0%%18 0.85295% 0.633 0.5268

FOR BLOCK WOMBER 7 BN+ 0,086 LIMIT§ REACHED,

MEAN SQUARE
J117.17598
33.97019
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Table 56. Regression results for multilane divided segments using
annual accident frequency (Continued).

L MULTIPLE REGRESSION L A

"OEPENDENT VARTABLE. . "VADT0 AVE AGCTOENT TEREQ T T e e

“MULTTPLE & & SisY e e e O UG T AN
R SQUARE 0.12136 R SQUARE CHANGE 0.01511% OFf SUM OF SQUARES MEAN SQUARE
LADJUSTED R SQUARE  ©0.12004 =~~~ F CHANGE = 94.2835)  ~ REGRESSION = 3  ~~~ 9351.52793 3117.17598
STANDARD ERROR 5. 832839 SIGNIF F CHANGE ~ 0.0000 RESIDUAL o 1993 " 67702.58022 33.97019

Fe 9176211 SIGNIF F = 0.0000

ILUIIUIIIT I LI DI I I I VARTABLES TN THE EOUATION C<o-oofioliciidalonduaainiilions

YARIABLE 8 SE B 95X CONFONCE INTRVL B BETA .o r.sterT

VACO1 0.14830E-03 O.1428€E-04 0.12029€E-03 0. 17631€-02 0.22025 10.383 0.0000
JVATOA  .0.20040 0.02604 0.14932 0.25147  0.16968  7.695 0 0000
VAT18 1.36156 0.23254 0.90552 1.81760 0. 12859 3.85% 0.0000
(CONSTANT) -0.15483 0.33735 ~-0.81642 0.50676 -0.459 0.6463

T2os VARIABLES NOT IN THE BOUA T ION == m o o temeeeee e ot et e oot et e o

VARIABLE BETA IN PARTIAL MIN TOLER T SIGT

Vitis G G TE O B ETE L PO AR e i
vAT3S 0.0300t 0.03060  0.87684 1.966 0.1720
LYATAT 0:.03122 0.00310 | 0.90233 1.478 0. 1396 et s s e+ ettt s et
VATOS 0.01408"0.01418 "0, 85393 6.633 0.5768

"HORBLOCK NOMBER TP IN e 6686 TIMETS REACKHED
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.DEPENDENT |

.BEGINNING BLOCK NUMBER 1.

.YARIABLE(S) ENTERED ON STEP NUMBER 1..

“ROSOUARE T

.STANDARC ERROR

Table 57.

Regression results for multilane undivided segments using

annual accident frequency (Continued).

» & & 0

IABLE.. VAD1O ..

MULTIPLE R .0.24199
0.05856
0.05818

5.45507 .. ..

ADJUSTED R SQUARE F CHANGE

VARIABLE B SE B

VACOt

(CONSTANT) 1.012%9

1.51174 0.2845S

LVACOS

"R SQUARE CHANGE

_SIGNIF F CHANGE

MULTIPLE

..AVG ACCIOENT FREQ

155. 12478

. 9:0000 ..

e ITITITIIITIIIITIIIIIIITI T VARIABLES IN THE EQUATION ----=----==---=---
95% CONFONCE INTRVL B

“0.19339€-0370. 1889E-04 0. 16294€-03 0. 22983€-03

2.01089

'0.0%856

> 5 o 0

REGRESSION

O TGN RGBT s s i

CMETHOD: | STEPWISE i s

ADY e

_ANALYSIS OF VARIANCE
of SUM OF SQUARES

1 4616. 16840
74215.89048

REGRESSION

RESIDUAL 2494

F = 155. 12478 SIGNIF F = 0.0000

BETA T SIGTY

BTAER 60000 T e
5.939 0.0000

R TII

ustvivieiotniioututes VARIABLES NOT IN THE EQUAT ION - === oo = oo m e e e e

VARIABLE BETA IN PARTIAL MIN TOLER

VATAFT

0.98730
0.99147
0.99578
0.99387

VAT 18
VAT3S
VAT 19

0.19997 0.20478

0.18600 O. 19088
-0.04122 -0.04239

0.04406 0.04527

-2.118 0.0342

B BB

MEAN SQUARE
4616 . 16840
29.75777
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TMULTIPLE R ™ 0.31377

Table 57. Regression results for multilane undivided segments using
annual accident frequency (Continued).

¢t MULTIPLE REGRESSION s 000

“VARTABLE(S) ENTERED ON STEP NUMBER 2., "VATI8 ™" NO. OF 'INTER SIG

"ANALYSIS OF VARIANCE
R SQUARE 0.09804 R SQUARE CHANGE 0.03948 OF SUM OF SQUARES
ADUUSTED R SQUARE  0.09731 F_CHANGE 109.11824  REGRESSION 2 _ 772836659

"STANODARD "ERROR " 7'8.34054™"" 777 "SIGNIF F CHANGE " 0.0000 RESIDUAL 72493 7T 71103.6€9229

F =  135,48395  SIGNIF F = 0.0000

Ll el elilToli e aadddl Tl VARTABLES IN THE EOUATION ~-ccccaocliaiiciiedddianmaanacd’

LVARIABLE  .....8  ....SEB _ . 95% CONFONCE INTRVL B8 BETA = T SIGT _

VACO1 0.17538E-03 O.1530E-04 O.14338E-03 O0.20538E-03 0.2194S 11.464 0.0000

LVATIB . ):B6735  0.17876 . ..1.51681  ..2:21789  0.19997  10.446 0.0000 . ... ...
(CONSTANT) 1.00333 0.28391 0.50842 1.50133 3.951 0.0001

"VARTABLE BETA IN PARTIAL  MIN TOLER

VATI9 " 6 09889 6 0Ik4DT

VAT38 0.137862 0.1375S _ 0.89473

0.88498
VAT17 0.04319 0.04534  0.98126

MEAN SQUARE
3864 . 18329
28.52124



Table 57. Kegression resdljls for multilane undivided segments using
annual accident frequency (Continued).

s 60 NMULTIPLE REGRESSION b

VARTABLEUS) ENTERED ON STEP NUMBER ~3. RTRE T T HCT T BOLES " e s

MULTIPLE R 0.33927 o ANALYSIS OF VARTIANCE

R SQUARE 0.113510 R SQUARE CHANGE 0.01707 DF SUM OF SQUARES MEAN SQUARE
LADJUSTED R SQUARE 0. 11404 FCHANGE ~~  48.05948 REGRESSION =~ == 3 = 9073.69194 3024.56398
STANDARD ERROR 820083 SIGNIF F CHANGE ~ 0.0000 RES1DUAL 2492 69758.36694 27.99292

LFoml.. 10804745 SIGNIF F » 0.0000

ST ol L LT ILLlCoRITILTIL ALY VARIABLES TN THE EQUATION [Py S S L

= _VARIABLE B . ....SEB __ 95% CONFONCE INTRVL B BETA T SIGTY . i e
o
W vacol 0.169026-03 O.1318E-04 O.13924E-03 O.19879E-03  0.21149  11.131 0.0000

VATIS 1.47243 0. 18604 1.10763 .1.83723  0.15768 7.915 0.0000 .

VATI8 0.24177 0.03487 0.17398 0.31015 7 0.13782 §.932 0.0000

(CONSTANT) -0.16226 0.30257 -0.78857 0.4310% -0.536 0.5918

TITITToToTIoT VARIABLES NOT IN THE EQUATION ---ccoc=mcoome e e

VARIABLE BETA IN PARTIAL MIN TOLER T SIG T

VAT 17 0.0272¢ 0.02861% 0.88443 1,429 0.15232

FOR BLOCK NUMBER 1 PIN = 0.050 LIMITS REACHED.
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Table 58. Regression results for two-lane, two-way segments.
using accident rate.

s e MmuLTlIPLE REGRESSION LA

VARIABLE LIST NUMBER 1. LISTWISE DELETION OF MISSING DATA.

JACAT 8064 10.929 | TOT ACCIOENT RATE
VACO1 9064.050 "'8323.670 " AOT
VATO4 €.304 4.825 NO. OF TRAFFIC SIGNS

YATIE e A3203:095  UTILITY POLES A
Vatos 16,346 7.586 LARGE OBSTACLES

O A o B i et et ot e e
CORRELATION

e G EETETTTTTUREST T VATEA T VATEE T T VATOS

JJACHT e )OO0 -O.078 0 0.2%8 0,214 O0.178
VAEHT <0.078 i.600 0.16% 0.121 6.108
VATO4 0.258 Q. 168 1.000 0.447 0.469
VAT3S 0.214 0.121 0.447 1.000  0.646
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Table 58. Regression results for two-lane, two-way segments.
using accident rate (Continued).

s 00 MULTIPLE

REGRESSION =+

DEPENOENT VARIABLE.. VACI7  VOT ACTIDENT RATE . ...

.BEGINNING BLOCK NUMBER 1. METHOD: STEPWISE o e

.VARIABLE(S) ENTEREQ ON STEP NUMBER 1..  VATO4  NO. OF TRAFFIC SIGNS

MULTIPLE R 0.25794

¢ o

LANALYSIS OF VARIANCE

ADJUSTED R SQUARE 0.06626 F CHANGE 246.39508

.STANDARD ERROR _  _ 10.56032 SIGNIF F CHANGE 0.0 i

VARIABLE B SE B 95% CONFONCE INTRVL 8

ATO&TT TG SEARE TG 08722 0.8 1§96 6. 66726

(CONSTANT) 4.38038 0.29546 J.80108 4.95968

REGRESSION
RESIDUAL

F = 246.39508

BETA ¥ SIG T

DF 7 SUM DF SQUARES
1 27478.07212

34ST. .. 389525.94445

SIGNIF F = 0.0

6745964 15.699 6 0600 T

14.825 0.0000

TTATToooTTIon VARIABLES NOT IN THE EQUATION -<oc--oc=c=mm=e

VARIABLE BETA IN PARTIAL MIN TOLER T SIGT

VATI8 ©.12300 0.11391 0.80059 6.740 0.0000

LVATOS e 007340 006709 0.77978 FoB83 000008 s e et e et ettt e e e e e

Ve 613964613695 o 59386 G G B T e s

MEAN SQUARE
27478.072142
111.52038



901

Table 58. Regression results for two-lane, two-way segments.
using accident rate (Continued).

¢ ¢ e+ MULTIPLE REGRESSION ¢+

"OEPENDENT VARIABLE. . "VAC{T TOT ACCIOENT RATE 7 77T

VARTABUE(SY ENTERED ON STEP NUMBER 2.7 " VACO1  "ADY

WICTTRL 38853 T k) VTS OF VARTANGE T - '
R SQUARE 0.08141 R SQUARE CHANGE 0.01{437 OF SUM OF SQUARES MEAN SQUARE
_ADJUSTED R SQUARE ©0.08087  F CHANGE  __ 86.98641 REGRESSION 2 33620.70234 16810.35117
STANDARD ERROR 10.47737 SIGNIF F CHANGE 0.0 RESIDUAL 3456 379383.31392 109.77526

el %153, 13424  SIGNIF F = 0.0000

VARIABLE . B SE B _95% CONFDNCE INTRVL B BETA = T sleTv o .

VATO4 0.63040 0.03744 0.55699 0.70381  0.27830  16.837 0.0000
Jyacol o .70.23382€-°03 0.3393E-04 ~0.32035€-03 -O.18729€-03  -0.12364  -7.480 0.0000
(CONSTANT ) 6.39028 0.39768 5.61062 7.16993 16.070 0.0000

see=cesc-cec- VARIABLES NOT IN THE EQUATION ----------a--

VAHTABLE BETA TN PABYIAC MiN ToLER TG e S

VAT38 . ...0.13073 0.12187  0.78818 7.217 0.0000
VAtos 0.07847 '0.07228 " 0.76669 4.258 0.0000
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Table 58. Regression results for two-lane, two-way segments.
using accident rate (Continued).

¢ ¢ s NULTIPLE REGRESSION ¢+

"DEPENDENT VARIABLE.. " VACTT ™ 7 70T ACCIDENT RATE

VARIABLE(S) ENTERED ON STEP NUMBER 3.. =~ VAT38 7 UTILITY POLES

R SQUARE 0.09508 R SQUARE CHANGE 0.01364 OF SUM OF SQUARES
ADJUSTED R SQUARE  0.09426 F CHANGE 52.08907 REGRESSION 3 39255.42664

"STANDARD ERROR  ~'10.40078 ~ T SIGNIF £ CHANGE  0.0000 CRESIDUAL 773458 T 373748.519363

LEom. 12096167 SIGNIF F = 0.0000

VARIABLE ...B. . .. SEB _ _ 95% CONFONCE INTRV. 8 BETA T SIGT

VATO4 0.30055 0.04129 0.41958 0.58151  0.22097 12.122 0.0000
VACO9 _-0.26695E-03  0.3373E-04 -0.33309£-03 -0.20082E-03  -0.13004  -7.914_0.0000

ATIB T 0. 46180 0.06398 T 0.33819 7 "6.50698 0 13093 1 819760000 T

(CONSTANT) 5.33399 0.42100 4.50855 6.15943 12.670 0.0000

szainIITooa VARIABLES NOT IN THE EQUATION --o-o-ozznos

VARIABLE BETA IN PARTIAL MIN TOLER T SIGT

O BUBEK NOMBER i Bl o 6586 TIHI 6 REACHED

MEAN SQUARE
13005 . 16555
108. 17613
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Table 59. Regression results for one-way segments using accident rate.
aawa MULTIPLE REGRESSION oaas
" VARIABLE LIST NUMBER 1, LISTWISE DELETION OF MISSING DATA.
MEAN  STD DEV  LABEL
vact? 10.028 11.511  TOT ACCIOENT KATE
VACO! ... . 10S83.189 6672.905 ADT
VaT2S 1.689 1.654 CUKB LANE USAGE
VATOS 9.987 6.260 LANGF ObSIACLES
vAT24 1.892 0.799  LAND USE
vaT|2 0.447 0.7784  NO. OF INIER 516
Varl9 1.194 1.113  NO. OF INIEW NSIG
- VAT38 . o 8.909.— ... 2.918 UTILITY PULES
VATyT a.390 3,407 N0, OF URIVEWAYS
vat21 30.477 4.267 PUSTED SPEED
"N OF CASES = 702
__CORRELATION _ _ _ ___ ______ __ e
" vac1? VACO) VAT2S VATOS VAT24 vAT18 VAT19 VAT3S VaT1? vAT24
“wactr T 1,000 T -0.093 0.109 0.048 -0.116 0.108 0,029 0,130 0.017 -0.071
vacol ~0.093 1.000 0.013 0.058 -0,094 0.125 «0.034 0.252 0.032 0.381
—_vaT2S 0.109 0.013. 1,000 . . .0.149 —__ 20,025 .....0.138 ____=0.108 0.269 0018  =0.320
VATOS 0.048 0.058 0.149 1.000 ~0.080 0.069 0.049 0.601 0.212 0,283
vAT24 -0.116 -0,09¢c -0,025 -0.080 1.000 -0.233 0.077 -0.148 -0.132 0.157
L VATYB.. . 0,108 ... 0,125 ... 0,138 _0.069 . ~0.233 1.000 . .. =0.350.______ 0.129 0.139 =0.127__
VAT19 0.029 -0.034 «0.104 0.049 0.077 -0.351 1.000 0.023 0.189 =0.059
VAT3S 0.130 0.252 0.249 0.601 -0,108 0.129 0.023 1.000 0.237 -0.211
—VAT17 0.017 0,032 0.088. ——— U.202— —n0.132 ——__.0.339——__ 0.189-—__ 0.2 s2__
varai -0.071 0.381 -0.320 -0.283 0.157 -0.127 -0.059 -0.211 -0.182 1.000
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Table 59. Regression results for one-way segments using

accident rate (Continued).

e 8 a0 MULTIPLE REGRESS]IOUN LI I ]

EQUATION NUMBER 1.
DEPENDENT VANTABLE., VACI? TOT ACCIDENY KATE

BEGINNING BLOCK NUMBER 1, METHOD: STEPWIME

VARIABRLE(S) ENTERED ON STEP NUMRER 3., VAT3b

UTILITY POLES

covscasacaces VARJABLES NOT IN THE EQUATIUN cccccccceccase

VARIABLE BETA IN PARTIAL NIN TOLER T 8167
VACO1 . . _ ~D.13414 -0,13091 0.93634 3,491 04,0005
VAT2S 0,08138 0,07950 0,.938290 2,109 0.0353
VATOS =0.00747 -0,03825 0.63820 1,012 0.5119
- VATR8 .. __ __=0.09952.-0.09933 0.97917 =2.639 v.00835
vaT18 0.08905 0.08905 0.9032n8 2.304 0,014
VAT19 0.02566 0.,02587 0.99945 0.684 00,4941
VAT1T . ~0.01469 ~0,.01439 0.94387 =-0.381 0,70306

VAT21 =0.04596 -0,04530 0.95534 “1.,199 0,2310

NULTIPLE R 0.12999 ANALYSIS OF VARIANCE
. R SQUARE . .. 8.01890 R SQUAKE CHANGE 0.01690 OF ... SUM OF SQUARES ._ ____MEAN 3QUARE.
AOJUSTED R SOUARE  0.01549 F CHANGE 12.03125 REGRESSTON 1 1569, 34506 156934506
STANDARD ERROR 11,82099 SIGNLIF F CHANGE 0.0006 RESIVUAL 100 91307.34759 130.43907
F s 12.03125  SIGNIF F 3 0.0006
- ccacemmcmacs VARIABLES IN THE EOUATIUN =ccmmaccacccemcececcmcccecnca-e
VARIABLE 8  SE B 95X CONFONCE INTRVL 8 BETA T SsIGT
_VATSS____ ___ __0.51279____0.14784 .. 0.22253... . 0.80305 . 0.12999 . 3.469 0.0006__
(CONSTANT) 7.51102 0.84407 $5.85380 9.16828 8.899 a.0000
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Table 59. Regression results for one-way segments using
accident rate (Continued).

[ ] MULTIPLE REGRESS]ION « & & &

. DEPENDENT VARIABLE.. VAC1? TOT ACCIOENT KATE
VARIABLE(S) ENTERED ON STEP NUMBER 2..  VACOL ADT
MULTIPLE R - . . 0.18370 ANALYSIS OF VARIANCE o oo o L
R SAUARE 0.0%375 R SQUAKE CHANGE  0.0168S oF SUM OF SQUARES MEAN SOUARE
ADJUSTED R SQUARE  0.03098 F CHANGE 12.18870 REGRESSION 2 3134.21497 1567.10749
STANDARD ERROR 11.33080 SIGNIF § CHANGE  0.000% RESIDUAL 699 89742.47767 . _ . _ 12B.38695
Fs 12.20013 SIGNIF F = 0.2000
cscsas evmecscacascsea YARIABLES IM THE EQUATION =cveccmcmsercesmecceecrcecnascn
VARTABLE s SE B 95% CONFONCE INTRVL B BETA T SIG T
"7 varss " T T o.ea831 0.15187 0.54871  0.9a390  0.16383  4.268 0.0000
vacol <0.23139E-03 0.6628E-08 =0.36152E-03 D.10126E-03 ~0.13414  =3.491 0.0005
(CONSTANTY . _. 9,30846 . ...0.98242 7.379634 11.23330 . q.al1 0.0000 .
T ececccoeeca< VARIABLES NOT IN THE EQUATIUN cemeeemcmeemn
~--NARIABLE.. —_BETA_IN _PARTIAL..MIN TOLER. . _ . ..T 816 T .
VAT2S 0.07483 0.07323  0.87610 1.940 0.0528
VATOS_ . ..=0.06822_20.05503___0,59074. .. .=1.A5%. 0.14S8. ...
vataa -0.10782 -0,10834  0.92167  =2.879 0,0041
varTis 0.10256 0.10298  0.92662 2.735 0.0064
. VAT{9_ .. __ _.0.02036..0.02069. ... 0.93476 .. . 0.547.0.5848
vaTy? «0.01864 =0.01841  0.88393  =0.887 0.6267

VAT21 0.017084 0,.01682 0.73890 0.848 0.6568



Table 59. Regression results for one-way segments using
accident rate (Continued).

e MULTIPLE REGRESSION “r e

- . DEPENDENT VARIABLE.. VAC1? TOTY ACCIOENT KATE
VARIABLE(S) ENTERED ON STEP NUMBER 3,.,  VAT24 LAND USE
MULTIPLE K 0.21234 _ ANALYSIS OF VARIANCE .. . .
R SQUARE 0.0a509 R SQUANE CHANGE 0.01134 OF SUM OF SOUARES MEAN SOUARE
ADJUSTED R SOUARE  0.04098 F CHANGE 5.20017 REGRESSTON 3 a187.57878 1395.85959
_STANDARD ERROR . 11.27217 SICNIF F CHANGE  0,G081 RESIDUAL 096 ____a8689,11387__ _ __ 121.0e471_
Fe 10.98568 SIGNIF £ 3 0.0000
" ceaee cececccecs VARIABLES IN THE EQUATION m-eeemecacane- cemmeececeeceane.
VARIABLE - ) 3E B 958 CONFDNZE INTRVL B BETA T osie v
“Twarss 7 0.s591838 0.15198 0.29313 0.88998  0.14995 3.892 0.0001
vaCo1 -0.28285E6-03 0.6606F-08 =0,37254E-03 -0.11316E=03 =0.14079  =3.676 0.0003
_VAT28. . ___ .=1.55202 . _ 0.53931 -2,b1168 <0,89395  -0,10782  =2,A79 U.00a}
(COMSTANT) 12.63213 1.51387 9.66043 15.60383 A.346 0.0000

ccescacceanse VANTAZLES NOT IN THE EQUATION =ececcccaceaan

VARTIABLE BETA IN PARTIAL MIN TOLER T SI6 7
——VATRS . _ _ _.0.07528. 0.074a5) . 0.36208% . 1,972 0.0889 .
VATOS =0.06806 ~0,05523 0,58478 =1.%60 0.14807
VAT18 0.98328 0.,08217 0.91629 2.177 0,0798
. VAT19 . . __ 0.,02891 0.029a0 0.91998 0.778 0.4307
VAT1? -0,03030 ~0,0299% 0.8754a% -0,791 0.4291%

VatT2) 0.04238 0,03704 0.72507 0.979 0.3281



(4%}

VARIABLE(S) ENTERED ON STEP NUMHER 8., VAT18

MULTIPLE R...  __ ... 0.22701 .. ... e .
R SAUARE 0.051%3% R SQUAKE CHANGE 0.0064S
ADJUSTED R SQUARE 0.04n09 F CHANGE 4, 7379
STANDARD ERROR .. . 11.28211 . . SIGNIF F CHANGE 0.0298

Table 59.

Regression results for one-way segments using

accident rate (Continued).

as 8w MULTIPLE

DEPENDENT VARIABLE... Vac1? TOT ACCIDENT KATE

- hodad ol Aol d doddngd

VARTABLE 8 SEB 95X CONFDNCE INTRVL 8
YAT3S 0.56626 0.15202 0,26778 0.86474
vatol «0,25509E-03 0.66126-08 ~0.38491€-05 -0.125208F-03
SVAT28 . »].29625 _ ... 0.550864.. -2.3773% =0.21514
VAT18 1.23911 0.56927 v,12143 2.35680
(CONSTANT) 11,84618 1.55212 6.79879 14,89356

-weesrecmcece=s VYARIABLES NOT IN THE EGQUATION ~=cccnecceccee

VARIABLE BETA IN PARTIAL MIN TOLER T 8167
VAT2S  0.06626 0.06533  0.86117 1.727 0.0846
VATOS “0.06818 =0.05548  0.58265  =1.466 0,143)
YAYI®. .. 0.06475..0.06208 .. 0.81731 1.681.0.1012
vat1? <0.03866 =0,03817  0.87293  =1,008 0.3139
YAY2)

0.05392 0,040861 0.71122 1.284 0,199

FOR SLOCK NUMBER 1

PIN = 0,050 LIMITS KEACHED,

REGR

NO. OFf INTER ST&

BETA

" o0.14354

=0.14788

. =0,09000

0.08328

ESS]ION “aw a0

ANALYSIS OF_VARIANMCE .

oF SUM OF SQUARES MEAN 30QUARE
REGRESSION L} 4786.308517 1196,59629
RESI0UAL . - 697 . 8B090.30747 . 126.3849%_
SIGNIF F = 0.0000

fF = 9.46787

essccee VARIABLES IN THE EQUATION =esescecccccsccccencsmmccanassa

T 816 7Y

3.725 0,0002
=3.858 0.000}
..=2,354 0.0108
2.177 0,0298
1.632 0.0000
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Table 60.

L L

accident rate.

MULTIPLE

VARIABLE LIST NUMBER 1. LISTWISE DELETION OF MISSING DATA.
v
—_— 167 6EV LABEL

VACH1? ..1.827 10,700 ' TOT ACCIOENT RATE
VAEOT VFEYE 4T84 604 DT
VAT 18 0.401 0.894 NO. OF INTER Sl1G
VAT 19 0.887 ..NO. OF INTER NSIG
VATO4 8.46% NO. OF TRAFFIC SIGNS
VATOS 29.478 MEDIAN WIOTH
.VAT3S 8.044 S$.172 UTILITY POLES
VAT1T §.102 3.99%5 77 ND. OF ORIVEWAYS
VATOS 16.444 10.547  LARGE OBSTACLES
NOF CASES - 1688
LCORRELATION

VAC17 VACO1 VAT 18 VAT19 VATO4 VATOB
VACTY 1,000 -0.'102 T I <0.042 0168 T "-0.046
VACO1 -0.102 1.000 0.119 -0.002 0.156 0.249
JVATIS & ...0.183 0.119 1.000 -0.272 0.310  -0.144
VAT19 -0.043 -0.002 -0.2712 1.000 0.084 0.039
VATO4 0. 165 0.156 0.310 0.084 1.000 0.03%
VATOS =~ ..70.046 = 0.249 -0, 144 0.039 ..9.008 1.000
VAT3s 0.051 0.228 0. 158 0.055 0.249 0.322
VAT17 0.016 0.079 -0.016 0.241 0.059 0. 160
VATOS 0.058 0.103 9.222 0.125 0.328

©oo-c0c000

o.1e6

REGRESSION

® & & @»
VATI8 VAT 17
0.051 0.016
.228 0.079
158 . 0.016
.055 0.241
.249 0.059
332 0.160
000 0.308
.308 1.000
156

0,323

Regression results for multilane divided segments using

VATOS

. 103
222
128
328
186
.156
.923

‘~0000000O

:

.058




piLt

Table 60. Regression results for multilane divided segments using
accident rate (Continued).

$ ¢ MULTIPLE REGRESSION ¢ o ¢

"EQUATION NUMBER {7
DEPENDENT VARIABLE.. VACI17 TOT ACCIOENT RATE =~~~

_BEGINNING BLOCK NUMBER 1. METHOD: STEPWISE . o o
_VARIABLE(S) ENTERED ON STEP NUMBER 1..  VATIS = NO. OF INTER SIG

MULTIPLE R 9.18302 gt . ANALYSTS OF VARIANCE -

R SQUARE 0.03349 it "SOUARE CHANGE ~0.03949 Of SUM OF SGUARES MEAN SQUARE
ADJUSTED R SQUARE  0.03287 F CHANGE 53.81995 REGRESS ION 1 595888788 5958 88788
.STANDARD ERROR 1052231 SIGNIF F CHANGE  0.0000 . ... . RESIDUAL = = 1883 171946.52132 . 110.71894

F = 53.81995 SIGNIF F = 0.0000

VARIABLE 8 SE 8 95X CONFONCE INTRVL B 8ETA T SIGT

ViYii 505987 6.d4s66 ER T4 418077 0,18302  7.336 ¢0.0000 T
(CONSTANT) €.50298 0.32212 5.87114 7.13481 20.188 0.0000

VARIABLE BETA IN PARTIAL T SIGT
VACO1 -0.12%84 -0.12710 0.98589 -§.048 0.0000
VAT19 0.00831 0.00814  0.92590 0.321 0.7486
.VATO4 0.11975 _0.1:581 _ 0.90388 4.993 0.0000
VA0 <0.019€27-0.0i978 0. 97917 ~0.77876.4366
VAT38 0.02287 0.02297  0.97%07 0.90% 0.3636
LYAT1? 001897 0.0i830 . 0.99974 0.760 0.4472
VATO 0.6i199 6. 01788 E 586G 0.70376 8214
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“WULTIPLE R

Table 60.

"DEPENDENT VARIABLE .

VACHT

Regression results for multilane divided segments using
accident rate (Continued).

MULTIPLE

REGRESSION L

Yo7 ACCIOENY RATE ™~ T

"VARTABLE(S) ENTERED ON STEP NMEER 2.

R SQUARE
ADJUSTED R S

"STANDARD ERR

ARE

0.33180
0.04911
0.04788

R SQUARE CHANGE
F CHANGE

1044035

VARIABLE

0.01561
F CHANGE . 25.48287 =
SIENIF F CHANGE ~ ~0.0000

"ANALYS1S OF VARIANCE

(REGRESSION .
RESIDUAL

DF

UL S
1552

L F ... 4007564

VARTABLES "IN THE BOUATION =ooossioioooils

SE B

VAT 18

3.956824

{CONSTANT)

8.81154

0.44933
VACO1 =0.13673E-03 0.2708E-04 -O.18985E-03 -0.83599E-04
0.58793

KR A

95% CONFONCE INTRVL B

2.68647 4.44960

VARIABLES NOT IN THE EQUATION -------==----

"VARTABUE

VAT 19

VATOS
VATI8

BETAIN

0.01244

PARTIAL

0.01227

0.91192

0.4823 0.6290

0.7585%6
0.01568
0.05224

0.13398
0.01532
0.05168

0.889585
0.80752
0.93070

0.603 0.5463
2.038 0.0417

VATYT

VATOS

0.02940
0.02838

& 0366
0.02829

0.97938
0.94164

1.119 0.2651

"9.90892

0. 19797 7.941 0.0000
-0.12584  -5.048 0.0000

.. BETA T SI&T ..

SUM OF SQUARES MEAN SQUARE
e 8736,53547 4368.26758
169168.87403 109.00056

_SIGNIF F_= 0,0000

18799376, R
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DEPENDENT VARIABLE

“VARTABUELS) ENTERED ON STEP WUMGER 5 "~ VATod =

MOLFIBLE R
R SQUARE
.ADJUSTED R SQUARE
STANDARD ERROR

VAR

Table 60.

0.06617
.. 90.06836 ..
16.349%8

.VARIABLE 8

VAT1S
vacor .
VATO4
(CONSTANT)

2.83003
_-0.15487E-03

7.14023

702903

0.46652

.. 0:2706E-04 ~0.20795€-03 -0.10176E-03
0.6%078

0.63598

10T ACCIDENT RATE

SE8 ..

Regression results for multilane divided segments using
accident rate (Continued).

MULTIPLE

TG e s e
R SQUARE CHANGE
F CHANGE = ..
SIGNIF F CHANGE

0.01706
28.33905

..95% CONFONCE INTRVL B

1.914986 J3.74510

0.36991
8.38769

"0.11071
5.89276

6. 0% e e

REGRESSION

“'NO. OF TRAFFIC SIGNS

ANALYSIS OF VARIANCE
DF

REGRESSION .3

RESIDUAL 1851

L

LBETA T

0. 15701 6.066

.36.63408

SUM OF SQUARES
11772 .03576

166133.37344
_SIGNIF F = 0.0000

e VARLABLES NOT IN THE EQUAT L ON - o mm o oo e e ees oot eavste + 1eeree e o

VARIABLE BETA IN

PARTIAL

MIN TOLER

T SIGT

VAT19
VATOS
VATIS

250136876,
0.00838 O©.
0.02716_ 0.

o134
00823
02661

0.02i88
-0.00885

“VAYIT
VATOS

0.033%3
-0.

00856

0.80977
0.86693
0.83634 .
0.8868¢
0.820365

0.32% 0.7453
1.048 0.2948

-0.337 0.7361

FOR BLOCK NUMBER

PIN = 0.050 LIMITS REACHED.

ARG GG s

B P

MEAN SQUARE
3924.01192
107.11372
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Table 61. Regression results for multilane undivided segments using

VARJABLE LIST NUMBER

VAC17

MEAN
8.627

SO DEV

10.812

VACO1
VAT 18
VAT38

"VAtia

VAT19
VAT17

14812, 286
0.419
5.007

7063.8i8

0.603
J.214

accident rate.

MULTIPLE

TagEl

AT

NO. OF INTER SIG

1.896
0.919

0.893
0.805
3.609

LAND USE’

NO. OF INTER NSIG

N OF CASES -
“CORRECATION

LISTWISE DELETION OF MISSING DATA.

REGRESSION

JOT ACCIOENT RATE | oo o e

NO . OF DRIVEWAYS e oo s et e o

VACO1

VAT 18

 YATIS

-0.098
1.000

0. t83
0.111

0. 188
0.091

-0.091
=0.081

O:H‘I
0.001
=0.081

1.000
0.313
-0.208

0.313
1.000
-0.227

-0.227
1.000

o YAT24

-0.016
-0.062

0.028
9.004

-0.062
-0.079

-0.331
-0.011

0.028
0.108

6.004
-0. 198

0.132

JVATAS

B oL

0.
. 108
Q)
1.000

.062
-0.

079

¢ ¢ ¢ 0

UTLLETY POLES | it et s et 1 ettt e et £ oo o o s o

198

132
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VARIABLE(S) ENTERED ON STEP NUMBER 1..

"R SGUARE”

Table 61.

. 6 & 0

MULTLIPLE

“EOUAT TN ROREER T

VAC17 TOT ACCIOENTY RATE

BEGINNING BLOCK NUMBER 1. METHOD: STEPWISE

MULTIPLE R o ©: 18892 e
©.03869
0.03530

10.61968

ADJUSTED R SQUARE F CHANGE

STANDARD ERROR

“VAtaE

95% CONFDNCE

4.00607

VARIABLE 8 SE B

0.06683
0.44818

0.643882

(CONSTANT) 4.8849%

LYATIE

TRTSQUARE CHANGE

SIGNIF T CHANGE

JUTILITY POLES

ANALYSIS OF VARIANCE

o.5a8Es T
90.46 155
0" 23 RV

F =

SSrTTILnTITIITIITAIITTTTTInIIae: VARIABLES IN THE EQUATION -----=--------=-=----

INTRVL B BETA

7076667
5.76382

CBUiREEE

""""""" VARTABLES NOT IN THE EQUATION -=-=-oor=toss e oo

VARIABLE BETA IN PARTIAL WMIN TOLER

0.13687 0.1323
=0.05109 -0.05067

R I r R
0.90172

VACO1
VAT 18
VAT24

<0.021137-0.02151
0.04164 0.04216

0.99920
0.98824

VAT 19

]
6
0.94855 -2,
i
VAT17 2

REGRESSION

REGRESSION 1
RESIOUAL .

‘857
10.89

Regression results for multilane undivided segments using
accident rate {Continued).

MEAN SQUARE
10202 .00366
112 77724

OF 7 7 SUNM OF SQUARES
10202 .00366
L2444 . 279627 56710

90.46155 SIGNIF F = 0.0

-
w
—
(2]
-
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TMULTIPLE R

Table 61.

accident rate (Continued).

"VARTABLE(S) ENTERED ON STEP NUMBER 2.

VAT {8

R SQUARE

LADJUSTED R SQUARE
STANDARD ERROR

O 93931
0.0525%9
0.05181

6 82839

R SQUARE CHANGE ©0.01689
.43.55%981 .
0.0000

L CHANGE
SIGNIF F CHANGE

VARIABLE

VATIS
VAT 18

0.49126

"{EONSTANT)

244706
476798

SE 8

0.06977
0.37089
0.44548

_ 35% CONFDNCE INTRVL B

0.35444
.1.72087

3.83508

MULTIPLE

.., REGRESSION
RESIDUAL

0.62808
3.17515

.3.97515 | 0.13687
§.58089

VARTABLE
_VACO1

VARIABLES NOT IN THE EQUATION ----------~--

Vatia™
VAT 19
VATAT?

1003216

BETATIN TBPARTIAL

0. 12893

. 13142

0.02914 0.0279%
C.04796 _0.04893

03it6

WiN ToLEd
0.89483

0.78621

0.87438
0.8892% .

1.382 0.1672

REGRESSION ¢+~

T os16 Y
7.041 ©.0000
"10.676 0.0000

A e e

-6.5%1 0.0000 .
-1.870 0. 1164

L ]

OF

R S
2443

L= ..87.70818 .

Regression results for multilane undivided segments using

TANALYSTS OF VARTANCE ™~~~

SUM OF SQUARES
. 515030, 44351
37079812728

.. SIGNIF F = 0.0000

§.600 0.0000 ...

2823 0.0886 e i« it e o e e

MEAN SQUARE

 7515.2217%

110.84696



accident rate (Continued).

Table 61. Regression results for multilane undivided segments using

¢ 00 MULTIPLE REGRESSION L

"VARTABLEUS) ENTERED ON STEP NUMGER 37 VACOT T TTTTTADY

WULTIPUE G 36 28E ANALYS IS OF VARIANGE ™
R SQUARE 0.06895 R SQUARE CHANGE 0.01636 OF
_ADUUSTED R SQUARE _ 0.06781 o FCHANGE  42.92038  REGRESSION 3
STANDARD ERROR 10.43920 SIGNIF F CHANGE 0.0000 RESIDUAL
F e 60.28116
| mmmssmmmo S IITIIIIIIIIITIIIITID " VARTABLES TN THE EQUATION --=222o-liiliiosioaieaiiioooo
S VARIABLE 8 LSE B OS% CONFONCE INTRVL B BETA T SIGT
0.51829 0.06930 0.38235 0.65413 0. 15404 7.478 0.0000
2.65908 0.36916 1.93518 J3.38298 Q. 14868 7.203 0.0000

TTTI0.19739€-03 70 3013€-04 -6, 15645€-03 ~0.138306-03° ' -0.12895  -6.551 0.00720 "

(CONSTANT) 7.38401 0.60138 6.20474 B.56328 12.278 0.0000
sesemcecamcoa VARIABLES NOT IN THE EQUATION -===--c-==---
VARIABLE BETA IN PARTIAL MIN TOLER T SIG T
“VAYid ~0.09489 -0.034%83 G.87170 -1.70770.0880
VAT 19 0.02423 0.02542 0.78249 1.187 0.2472
VAT17 0.03711 _ 0.03804 0.88492 1.881 0.0601

.FOR BLOCK NUMBER 1 PIN = 0.0%0 LIMITS

ACH

“sadd

SIGNIF F = 0.0000

SUM OF SQUARES
e 1970777653
T T266121.79426

MEAN SQUARE
. §569.25884
10697698



APPENDIX H - ANALYSIS OF VARIANCE AND COVARIANCE RESULTS
Introduction

These tests were used to identify differences in mean accident rates
and frequencies for various independent variable groupings. In addition,
the analysis was used to account for influencing factors, i.e., traffic
volume, land use, etc. Factors tested as influencing factors were selected
from the branching analysis results, the literature review, and experience
of tne research team. While an attempt was made to account for the influ-
encing factors that can reasonably be expected to affect the accident rate
and frequency, it must be recognized that an almost infinite number of
influencing factor combinations are possible. This analysis includes the
results of only a small number of combinations, but the data base devel-
oped in this study can be used for further research for any other combina-
tions of variables and covariates.

Background

Analysis of variance is a statistical technique used to identify
sources of variation in dependent variables. It is also used to test if a
significant fraction of the total variance can be explained by the rela-
tionship with the identified sources of variation. Typically, the tech-
nique lends itself to use in experiments under controlled conditions.
Hawever, by utilizing an appropriate experimental design and sampling
strategy, it is possible to use this technique in situations where the

experiment cannot be performed under controlled conditions, e.g., traffic
accident analysis.

A factorial design was selected for the accident data analysis using
the analysis of variance technique, The selection of the factors along
with their associated levels was based in part upon the findings of the
literature review, with additional factors based on the judgement and
experience of the research team members. Although it is theoretically
possible to identify an unlimited number of factors and 1levels for
analysis purposes, the results become difficult to comprehend and inter-
pret when the experiment exceeds a particular size. In most experimental
studies, a 3N factorial design is considered as the maximum; i.e., no
factor is generally considered in more than three levels. In the accident
data analyses conducted for this study, the factors could be broadly
classified into traffic and geometric characteristics.

The advantages of the factorial approach in traffic accident analysis
is that a number of factors can be cansidered in the same experiment. This
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makes it possible for the analyst to examine not only the significance of
the individual factors, but also the possible interactions among the
factors being tested. Such a design approach would appear to be quite
appropriate when one considers the multitude of independent variables that
need to be accounted for in accident data analyses.

The F-statistic was used to determine whether statistically signifi-
cant differences exist between the calculated means in each category. The
null hypothesis for these tests was that there are no differences between
the means for each level.

For this phase of the analysis, the ANOVA subprogram contained in the
Statistical Package for the Social Sciences (SPSS) was used. This subpro-
gram allows the use of up to five factors per design for factorial
designs. In addition, a table for multiple classification analysis was
produced. Multiple classification analysis is a method that can be used
to display the results of the analysis of variance when there are no sig-
nificant interaction effects. In particular the multiple classification
analysis is used to illustrate the individual effects of each factor on
the dependent variables.

Analysis of covariance was used to test for differences in means for
each category while the effects of other influencing variables are experi-
mentally controlled. For example in examining the relationship between
urban arterial accidents and roadway classification, it is necessary to
control for the effects of traffic volume as volume can be expected to
have an affect on the number of urban arterial accidents. Regression pro-
cedures are used to remove extraneous variation from the dependent vari-
able due to one or more covariates, then an analysis of variance is
conducted for the adjusted values. The analysis of covariance was con-
ducted using the SPSS Subprogram ANOVA.

One-Way Analysis Of Variance Results For Land Use

One-way analysis of variance is a statistical technique used to iden-
tify sources of variation in a dependent variable resulting from varia-
tions in the value of one independent variable. One-way analysis of vari-
ance was used to test for statistically significant differences between

the me?n acident rates and frequencies for categories of each independent
variable.

The Statistical Package for the Social Sciences (SPSS) ONE-WAY sub-
program permits testing pairs of group means with several different test
procedures. The a posteriori test that was selected to compare all possi-
ble pairs of group means was the least significant difference (LSD) test.
The LSD test is basically a student's t-test which is used to determine
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the significance of the difference between group means. The level of sig-
nificance used was 0.01.

In addition to analyzing the total number of accidents per segment
and the accident rate, the difference in mean accident frequencies for
each accident type i.e., head-on, rear-end, etc. was examined for all
roadway segments. A summary of the analysis is presented in Tables 62
through 67 for land use.

Analysis Of Variance Results For Average Dafly Traffic And
Signalized Intersections On Two-Lane, Two-Way Segmenis

Where there is more than one independent variable (as is most often
the case in accident studies), the analysis of variance test can be used
to determine the relationship between accidents and any two (or more)
independent variables. Two-way analysis of variance tests were conducted
to identify variables or combinations of variables that aid in explaining
the difference in mean accident rates or frequencies.

A two-way analysis of variance table including a summary of the mean
cell accident frequencies and a multiple classification analysis for acci-
dent frequencies on two-lane, two-way roadway segments is given in Table
68. The factors used in the analysis are average daily traffic and the
number of signalized intersections per segment.

Analysis Of Covariance Results

Analysis of covariance was used to test for differences in means for
several factors while the effects of other influencina variables were con-
trolled. The study sampling strategy result in a sample with a wide range
of values for characteristics which have been shown to affect highway
safety. In testing the relationship between the accident rates for road-
ways with different numbers of signalized intersections, or numbers of
traffic sign faces, for instance, it 1is desirable to control for the
effect of average daily traffic. This is critical as segments of roadways
with many signalized intersections or a larger number of sign faces may

have high traffic volumes, and volume has been shown to be highly corre-
lated with accidents.

An important feature of analysis of covariance is the ability to test
for the significance of interactive effects among variables. Analysis of
covariance cunducted using the SPSS subprogram ANOVA analyzes interactions
among factors but does not analyze factar-covariate interactions. Subpro-
gram NEW REGRESSION, however, utilizes the multiple regression method to
conduct an analysis of covariance which provides analysis of factor-
covariate interactions.
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Analysis of covariance tables shown in Tables 69 through 74 present
the results of the analysis for six specific cases that are described in
the research report.
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Table 62. One-way analysis of variance table for annual accident
! frequency and land use.

VARIABLE VADI0O AVYG ACCIDENT FREQ
BY VARIABLE VAT24 LAND_USE

ANALYSIS OF VARIANCE

SOURCE D.F. SUM OF SQUARES MEAN SQUARES F RATIO F PROB.

BETUEEN GHOUPS A G so0 Sase T 116188 6.0000

- WITHIN GROUPS ..8488 216094.9102 ... .. 25.8945 e

TOTAL 8491 231596.6250

STANDARD STANDARD
_GROUP COUNT MEAN ~~ DEVIATION ~~~ ERROR ~~ MINIMUM  MAXIMUM 95 PCT CONF INT FOR MEAN

.7416
.9051
L7214
.0467

GRP 1 2618 9.492% 6.5009 0.1271 0.0 50.6667 5.2433 10
.GRP2 4194 2.7804 B, 5.5 L AU Lo L S .St1.6667 .. 2.e8%7 10
GRP3 993 2.4442 4.4483 0.1411 350000 2.1672 10

32.6667 J3.3059 TO

GRP4 688 J3.6763 4.9482 0. 1886

ANV

“FOFAL PO 5 GabE BREAETTTTT G ORET T

o ocoo
o coo

.7609

o

51,6667 3.8387 10

FIXED EFFECTS MODEL 5.0690 w05 9880 e e e 3 - D440 TOL 3. 7578

RANOOM EFFECTS MODEL 0.9429 0.6492 10 6.650%

RANDOM EFFECTS MODEL - ESTIMATE OF BETWEEN COMPONENT VARIANCE 2.4669

TESTS FOR HOMOGENEITY OF VARIANCES

COCHRANS € o MAX | VARTANCE/SUM(VARTANCES)Y = 0 40889 =6
BARTLETT-BOX F » 244.6%0, P = O
MAXIMUM VARIANCE / MINIMUM VARIANCE = 2.492

.000

R e i
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Table 62. One-way analysis of variance table for annual accident
frequency and land use (Continued).

-------------------------- ONEWAY - - - - = = = & o e e o e e o e et e ot s
VARIABLE VAD10 AVG ACCIDENT FREQ
BY VARIABLE VAT24 LAND USE

LSO PROCEDURE

_MULTIPLE RANGE TEST

.3.65 3.65_ 3.65

THE RANGES ABOVE ARE TABLE RANGES. THE VALUE ACTUALLY COMPARED WITH MEAN(J)-MEAN(1) IS..

() DENOTES PAIRS OF GROUPS SIGNIFICANTLY DIFFERENT AT THE 0.010 LEVEL

DR E )
'R R )
avmo
- U RO

MEAN GROUP

2.4442 GRP3
2.7804 GRP2

3.6763 Gabd
5.4923 GRP1 v e

L2
L 2
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Table 63.

VARIABLE VAC17

TOT ACCIDENT RATE

One-way analysis of variance table for accident rate
and land use.

..BY _VARIABLE VAT24 LAND USE
' ANALYSIS OF VARIANCE
SOURCE D.F SUM OF SQUARES MEAN SQUARES F RATIO F PROB.
—— R TR
BETWEEN GROUPS 3 21159.5766 61.560 0.0000
WITHIN GROUPS 8488 972499.375%0 .. ..
TOTAL 8491 993658.937%
STANDARD STANDARD
GROUP COUNT MEAN DEVIATION ERROR MAXIMUM .83 PCY CONF INT fOR
GRP 1 2618 10.4603 11.7309 0.2293 68.1890 10.0107 710 10.9099
.GRP2 4194 7.6018 10,2654 0.158% 68.0780 7.2910 70 7.9126
P33 993 ¥T§692 9.2434 0.2934 68.7890 5.0934 Yo 6.2484
GRP4 71} 8.5433 11.1790 0.4262 65.4490 7.7085 10 8.3821
TOTAL #4093 & 9957 0. 8178 0.Vi74 Te8.IES0 T E1636 TTE T 8. 5638
FIXED EFFECTS MODEL 10.7039 0.1162 ...8.1060 Ta = 8.3614
RANDOM EFFECTS MODEL 1.17718 4.5854 10 12.0821

RANDOM EFFECTS MODEL - ESTIMATE OF BETWEEN COMPONENT VARIANCE

TESTS FOR HOMOGENEITY OF VARIANCES

COCHRANS "C™ s "MAX . VARTANCE/SUM(VARTANCES) =70.3038, P =
34,165, P =
1.614

BARTLETT-80X F =

MAXIMUM VARIANCE / MINIMM VARIANCE o

(APPROX.)

MEAN



Table 63. One-way analysis of variance table for accident rate
and land use (Continued).

VARIABLE VAC1? TOT ACCIDENT RATE
BY VARIABLE VAT24 LAND USE

MULTIPLE RANGE TEST

LSO PROCEOURE =~ = . ... -
"RANGES FOR THE O OT0 LEVEL - e
3.635 J.65 3.¢8
THE RANGES ABOVE ARE TABLE RANGES. THE VALUE ACTUALLY COMPARED WITH MEAN(J)-MEAN(I) IS..
7.9688 * RANGE * SORT(1/N(1) + 1/N(J)) ettt

(*) DENOTES PAIRS OF GROUPS SIGNIFICANTLY DIFFERENT AT THE 0.010 LEVEL

gGgae
5822
PPPP
MEAN GROUP 3241

$.6692 GRPD
7.6018 GRP2
4. %483 GRP4




Table 64. Ore-way analysis of variance table for annual head-on
accidents and land use.

621

-------------------------- ONEWAY = = - = - c o o o 0 v et ettt e eeeee-
VARIABLE VADOS HEAD ON
BY VARIABLE VAT24 LAND USE
ANALYSIS OF VARIANCE
SOURCE D.F.  SUM OF SQUARES MEAN SQUARES F RATIO  F PROB.
—— - 5 T ——
WITHIN GROUPS 8107 232051.5068 . 0.3%8s
TOTAL 5710 2062.7666
STANDARD STANDARD
grour COUNT MEAN DEVIATION ERROR e JINIMUM  MAXIMUM .95 PCT CONF INT FOR MEAN
GRP 1 1668 0.2446 0.6480 0.0159 0.0 6.0000 0.2135 10 0.2757
.GRP2 2927 0.1681 0.5518 0.0102 0.0 . 9.0000 ..Q.1481 TO .. 0.188%1
op3 €84 0.4%29 6,853 0.0243 0.0 §.0000 0.2084 1o 0.3004
GRP4 432 0.2917 0.6591 0.0317 0.0 4.0000 0.2293 70 0.3540
—_—— - T S — - T —— T
FIXED EFFECTS MODEL 0.3996 0.0079 e ... 0. 1944 TO 0.2288
RANDOM EFFECTS MODEL 0.0332 0.1042 TO 0.3157
RANDOM EFFECTS MODEL - ESTIMATE OF BETWEEN COMPONENT VARIANCE 0.0028

TESTS FOR HOMOGENEITY OF VARIANCES

COCHIEANS ¢ " MAX . "VARTANGE7SUMTVARTARCESY "= 0 3987, 7P "+ "6. 001 (APPROX )
BARTLETT-BOX F = 23.883, P = 0.000
MAXIMUM VARIANCE / MINIMUM VARIANCE = 1.427




Table 64. One-way analysis of variance table for annual head-on
accidents and land use (Continued).

VARIABLE VADOS HEAD ON
8Y_VARIABLE VAT24 LAND USE

MULTIPLE RANGE TEST

LSO PROCEDURE
RANGES FOR THE 0,070 LEVEL -

3.65 3.65 3.6%

THE RANGES ABOVE ARE TABLE RANGES. THE VALUE ACTUALLY COAPARED WITH MEAN(J)-MEAN(I) IS..
0.4240 * RANGE * SORT(1/N(1) + 1/N(V)) e

(%) DENOTES PAIRS OF GROUPS SIGNIFICANTLY OIFFERENT AT THE 0.010 LEVEL oo o

0€1

GGaa
RARR
erpPP
MEAN GROUP 2124
. 1881 orP2
..

.2448 GRP Y
L2529 GRb3 L
L2017 GRP4 .
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Table 65.

One-way analysis of variance table for annual rear-end

accidents and land use.

VARIABLE VADOG REAR ENDS
BY VARIABLE VAT24 AN IS
ANALYSIS OF VARIANCE
SOURCE D.F. SUM OF SQUARES MEAN SQUARES F RATIO F PROB.
e g SR 5 695 d566" EEET ATEE T 85 468 6.6
WITHIN GROUPS ..53707 222737, 1914 39,0288 e e
TOTAL 8710 232509.%623
STANDARD STANDARD
GROUP. COUNT MEAN OEVIATION ERROR o MINIMWUM O MAXTMUM 93 PCT CONF INT FOR
GRP t 1668 5.4%32 8.3729 0.20%0 0.0 69.0000 5.0811 T0 5
.GRP2 2927 2.6279 4.7380 o.oar¢ = ...0:0 ..46.0000 =~ 2.4562 YO 2
GHbs é8d 1.51%3 §735083 6.2630 0.6 §1.6000 i.9i8¥ 10 2
GRP4 432 4.2361 6.9705 0.3354 0.0 €3 .0000 3.%770 TO 4
TOTiL ¥ ¥ 85%& T XH] 0 0844 6.6 TTTE9.0000 T V8786 T0 T 3
FIXED EFFECTS MOOEL 6.2473 0.0827 ...3.371%% 10 . 3
RANDOM EFFECTS MODEL 0.9957 0.3688 TO 6

RANDOM EFFECTS MODEL - ESTIMATE OF BETWEEN COMPONENT VARIANCE 2.6753
TESTS FOR HOMOGENEITY OF VARIANCES

COCHIRANS € o "MAX " VARTANCE/SONMTVARTANCESY "= 0 4140, P2 "0.67 " (apPROX 'Y

BARTLETT-BOX F = 256.34%3, P = 0.000

MAXINUM VARIANCE / MINIMUM VARIANCE = 3.123

MEAN

.8553
-7997
.7158

.895)
3037
.6996

. 7063



Table 65. One-way analysis of variance table for annual rear-end
accidents and land use (Continued).

VARIABLE VADOS REAR ENDS
BY VARIABLE VAT24 LAND USE

MULTIPLE RANGE TEST

LSD_PROCEDURE
"RANGES Fol THE .06 TRVEL -

3.8 3.65 3.6%

THE RANGES ABOVE ARE TABLE RANGES. THE VALUE ACTUALLY COMPARED WITH MEAN(J)-MEAN(I) IS..
4.4175 * RANGE ° SORT(I/N(I) & 1/N(J)) v

() DENOTES PAIRS OF GROUPS SIGNIFICANTLY DIFFERENT AT THE 0.0%0 LEVEL .

2el

@G0 G

- 8384
pPPP

MEAN GROUP 3241

2.3173 GRP3
2.6279 GRP2

4,25 GRPp4 e
$.4332  GRP1 LI
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Table 66. One-way analysis of variance table for annual sideswipe
accidents and land use.

VARIABLE VADO? SIDESWIPE
BY VARIABLE VAV24 LAND USE
ANALYSIS OF VARIANCE
SOURCE 0.F. SUM OF SQUARES MEAN SQUARES F RATIO F PROSB.
e L 5 555 ERE TR SR 6 606
WITHIN GROUPS 3707 8410.2968 R EL. 1 X
TOTAL 5710 8713.9492
STANDARD STANDARD
Srouve COUNT MEAN OEVIATION ERROR MINIMUM MAXIMUM 95 PCT CONF INT FOR MEAN
(] 1688 0.8%549 1.6877 0.0413 0.0 33.0000 0.7739 YO 0.9360
.GRP2 927 0.3682 0:9174 0.0170 0.9 . LJ1.0000 0 0.33%0 TO . 0.4018
Gith 5 éidd 0.9518 0.7186 6.06278 0.0 7. 0000 0. 1975 Yo 0.30%54
GRP4 432 0.5509 1.4017 0.0674 0.0 14.0000 0.4184 TO 0.6835%
“YOVAL o 5664 D 5°6iEs 56" T B 7oy T
FIXED EFFECTS MODEL 1.2140 0.016) . 0.4788 10 0.5417
RANDOM EFFECTS MOOEL 0.17%4 -0.0480 TO t.068%

RANDOM EFFECTS MODEL - ESTIMATE OF BETWEEN COMPONENT VARIANCE

0.0829

TESTS FOR HOMOGENEITY OF VARIANCES

' COCRIANS € HAR . "VARTANCE7SUR{VANTANGES) "5 6 4814, $s

SARTLETT-B0X ¢ =
MAXINUN VARIANCE / MINIMUM VARIANCE =

377.442, P =
$.516

"6.6
0.000

(APPROX .Y
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Table 66. One-way analys?s of variance table for annual sideswipe
accidents and land use (Continued).

VARIABLE

e BY_VARIABLE

MULTIPLE RANGE TEST

LS0 PROCEDURE

VADOT
. YAT24

SIDESWIPE
LAND USE

“RANGES FOR THE 0,010 LEVEL -

3.63 J3.68 3.69

THE RANGES ABOVE ARE TABLE RANGES. THE VALUE ACTUALLY COMPARED WITH MEAN(J)-MEAN(I) IS..
0.8584 ¢ RANGE = SORT(1/N(I)Y & A NCU) ) e e e e e e e

v (2) DENOTES PAIRS OF GROUPS SIGNIFICANTLY DIFFERENT AT THE 0.010 LEVEL

(X1 -]
LR B 1-]
avmo
I ¥ T

GRPJ
GRP2

GRP4
GRP 1
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Table 67.

accidents and land use.

VARIABLE VADOS

. BY _VARIABLE VAT24 ...

ANGLE

ANALYSIS OF VARIANCE

G iERTeARd T

a8 oe00 T

One-way analysis of variance table for annual angle

F RATIO

MAXIMUM

70.0000
64 .0000

44 .0000

5000

SOURCE 0.F. SUM OF SQUARES MEAN SQUARES
GETuEEN 5¢ 5 T —
. WITHIN GROUPS L3707 ... 200839.4922 . 4r1.8503
TOoTAL 8710 245343.6250
STANDARD STANDARD
.GROUP COUNT MEAN DEVIATION ERROR ... . MINIMUN
GRP1 1668 5.0330 8.1787 0.2003 0.0
.arr2 2927 2.7301 5.4519 0.1008 0.0
Grp3 édd 375882 §.9137 0.3261 0.0
GRP4 432 3.4537 6. 1829 0.2975 0.0
TOYAL L3 4K 34140 &, 8849 I A N
FIXED EFFECTS MODEL 6.4692 0.0856
RANDOM EFFECTS MODEL 0.8110

RANDOM EFFECTS MODEL - ESTIMATE OF BETWEEN COMPONENT VARIANCE

TESTS FOR HOMOGENEITY OF VARIANCES
................... COCFRANE & s RAK . VAN ANGE/SURUVARTANGESY "6 3988 B

BARTLETY-BOX F =

MAXIMUN VARIANCE / MINIMUM VARTANCE =

6.6
126.977, P = 0.000
2.251

1.7674

CABRDR Y

EEGET

0 W W N=na

5"

F PROB.

L

.6402
.5328
.9i42
. 8690
.2438
12451

.8318

95 PCT CONF INT FOR

& NN

w

ME AN

.4258
.9277
. 8022
.0384
.5829
5807 _

.9940
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Table 67, One-way analysis of variance table for annual angle
accidents and land use (Continued).

VARIASBLE VADO® ANGLE
BY VARIABLE VAT24 LAND USE

MULTIPLE RANGE TEST

LSO PROCEDURE
"NANGES Fok TR O 010 LeveL -

THE RANGES ABOVE ARE TABLE RANGES. THE VALUE ACTUALLY COMPARED WITH MEAN(U)-MEAN(I) 1S..

4.5744 * RANGE * SQRT(1/N(1) * 1/N(J)) . I S

... %) DENOTES PAIRS OF GROUPS SIGNIFICANTLY OIFFERENT AT THE 0.010 LEVEL =

R ¥ T
IS YT
- RO

REAN GROUP

2.3302 - &
2.7301

o4 S
§.483Y Ghbd
$.0330 oRP ¢
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Table 68.

Two-way analysis of variance table for annual accident
frequency on two-lane, two-way segments using average daily
traffic and signalized intersections.

e & & & 5 & 0 5 6 & 5 0 0 o0

AVG ACCIDENT FREQ

e YADIO
87 vanoe
VAT18

CELL

ADT-DISCRETE

NO. OF INTER SIG

MEANS

& & & 0 ¢ & 6 5 0 s s b 0

TOTAL POPULATION | oeoeeceie semsnes oot s e e o o oo

2.50

L . . U R

1.4%

T T

2.53

4.70

(o]

( 2908)

( 462)

B L3 5 1 T

VANOE

O T ) e e

1.30

2.17

T

-4 S

3.87

t7212)

(

5)

2.41

2.69 |

4.8

356

-

.89

.67

Gy e e
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Table 68. Two-way analysis of variance table for annual accident
frequency on two-lane, two-way segments using average daily
traffic and signalized intersections (Continued).

* 6 8 000000 ANALYSIS 0F

VAD1O = AVG ACCIDENT FREQ

T8y VANOE T ADT-DISCRETE

VAT 18 NO. OF

INTER SIG

VARIANCE * ¢ 9 ¢ 0o+ ¢ s ¢

* & 0 & & & * ¢ + B & & & 0 N O 4 b & 4 & & 8 a8 8 S 0 P S S B S P &9

SOURGE BF VARTATION ™

VANOE&
VATIS

2-WAY INTERACTIONS T T

VANOE VAT I8

CERBURTNGD e

RESIDUAL

TOTAL

3459 CASES WERE PROCESSED.

..Q.CASES (0.0 PCT) WERE

SUM OF

'46%8.301
2138.479

$82.740

... 46971827 3

$4771. 160

MISSING.

SQUARES
7216.895

582.738

R T Ty 3T R

MEAN

" SQUARE

1202.816

1552767

712.P76

72 8427

72.843

Tt

“ii3

S2.

.13.€39

15.839

o

.850
265

L3417

.34

848

192 0.
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Table 68. Two-way analysis of variance table for annual accident
frequency on two-lane, two-way segments using average daily

traffic and signalized intersections (Continued).

LR MULTIPLE

VAD 10

VAT 18

CLASSIFICATION
AVG ACCIDENT FREQ
ADT-DISCRETE
NO. OF INTER SIG

ANALYSIS e

¢ & 5 & * & 2 B S 6 & 0 0 ¥ 66 44 E R B L e s et eSS s e oo

GRAND MEAN = 2.%0

VARIABLE + CATEGORY

1 LESS THAN 7500
2 7501 - 12000

4 17001 OR MORE

VAT18
-

MULTIPLE R SQUARED | oo i e e s

WMULTIPLE R

1569
1109

21

62
84
.8

momd

ADJUSTED FOR

INOEPENDENTS

DEV’'N BETA

-0.98

..J0.02

ADUUSTED FOR
INDEPENDENTS
¢ COVARIATES
DEV'N  BETA

2.08

..0-28

L7033

.94

0200

L0132

0.363
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Table 69.

Analysis of covarfance table for signalized intersections
and traffic sign faces on two-lane, two-way segments.

¢ & & & ¢ & 0 & & & ¢ & 0o 0
eeeniom oo JADIQ  AVG ACCIDENT FREQ

BY VANOS TRAFFIC SIGNS-DiSC
NO. OF INTER SIG

¢ 0 & & & & 2 9 0 & b & 6 2 0 0SSt e SO s GG e o

vVAD 1O
VAT I8

TOTAL POPULATION

CELL

MEANS

2.%0

(L 3489)

VANOS " R
.............. v 5 5 e
1.22 2.20 3% 462

(T8 7) UT1060) 707) U 508)

VAYig -
o 1 2 3
394 468 3.6 437

( 2008) ( 462) 8s) ( s)

- VAT 18 N
..... i 5 4
VANOS

1 1.16 2.9 ..9.17 1.00
T30 §8) 70U TTTTOY U (1}
2 2.07 2.89 3.28 0.0
....... 360y 13 S
3 3.07 5.48 3.97 0.0
{7 844) a8y 23y ( 0)
4 6.48 3.08 3.08

4.07
Y TS R

Y
a
~

e & & & & » &
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Table 69.

Analysis of covariance table for signalized intersections and

traffic sign faces on two-lane, two-way segments (Continued).

* & & 00 s 0 0+ ANALYSIS 0
VADIO  AVG ACCIDENT FREO
VANOS TRAFFIC SIGNS-DISC

VAT18 NO. OF INTER SIG

SE—
WITH

R B e B T T R T T Tt S e o T L P P R P U ST S

VACO1  ADT

SOURCE OF VARIATION

VACO1

AT RFRECE e i i

VANOS

2-WAY INTERACTIONS 190.

o YANOS VATAB s e 190

2679.
937

EXPLAINED

RESTOUAL

JJOTAL

10617.

COVARIATE

R

gl CASES VERE PROCESSED T T

O CASES (

RAW REGRESSION COEFFICIENT

0.0 PCT) WERE MISSING.

R TELEN

.~ LA RS

F

L2891
58s2.

28t

086

o78

652 ..

Sos

875

150 .

VARITIANCE * s ¢ s 0 a2 2 s

SQUARES

DF

- ..

14

wuo

-

5444

aase

" MEAN

SQUARE

§852.
5852.
T 62,
893.
BT

27.
27.

7%8.

RETR

15

281
281

514

026

S50

218
215

419
820

456 .
456,
89,
69.
24,

2.
2.

59.

F

484
484
477
657
379

123
123

157

SIGNIF

© 00 o000 oo
§§O' o0
N

© 00O

[X ™}
o
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Table 69. Analysis of covarfance table for signalized intersections and
‘ traffic sign faces on two-lane, two-way segments (Continued).

s** MULTIPLE CLASSIFICATION ANALYSIS ¢
o ps VADAO | AVG ACCIDENT FREQ
8Y " VANDS TRAFFIC SIGNS-D1ISC
VAT18 NO. OF INTER S1G
WITH VACO{ ADT

_GRAND MEAN = = 2.80 e v e e ADJUSTED FOR
PAND MO a8 e e AOUSTED FOR
UNADJUSTED  INDEPENDENTS  + COVARIATES

_VARIABLE + CATEGORY N DEV'N ETA DEV'N BETA DEV'N BETA

VANOS
e e MAOT T Y28 . -0.95
B B B 1060 -0.30 -Q.26
38 - 114 707 1.09 Q.86
4 '20RMORE .50 .. ..2.%t2 1.58
0.31 0.23

6 igoe

1 462
2 e B 089
3

-0.22
-o_oa
0.95%
0.22 0.13

MULTIPLE R 0.436
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Table 70. Analysis of covariance table for small obstacles and
traffic sign faces on two-lane, two-way segments.

" % 8 e & O 0 9 " S e 99

VAD 10

VANOS

2.68

e VANOS
1
VANO?
0 1.27
t 476)
1 1.27
t 414)

"SMALL 0BS.-DISCRETE
VRAFFIC SIGNS-DISC

€ % & 5 & ¢ ¥ O ¢ & & ¢ 0 & ¢ P P P AE S AF AR AP e S S S s Ee e
JJOTAL POPULATION

L SO ) £} OO

0}

CELL MEANS
AVG ACCIDENT FRED

e
. o'.o -
o)
4
468
481) ( 318)

2 3
2.27 4.65
484) ( 2300) (
2.08 = J.07
372y i 1891) (
0.0 0.0

R

6.5
231)

417
87)

0.0
o)

® ¢ ¢ & & 9 0 ¢ B & ¢ & & 9
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Table 70. Analysis of covarfance table for small obstacles and traffic
sign faces on two-lane, two-way segments (Continued).

‘l....'...‘"“_'sls o' v‘“l‘"c!il..‘..o..
___ VADIO  AVG ACCIDENT FREQ
8V VANOT 7 SMALL ORS.-0iSCRETE
VANOS TRAFFIC SIGNS-DISC
_ WITH VACO! ADT

L R I T R i I R e R I A I A I B A A e I N R I )

SUMOF T T MEAN T SIGNIF

SOURCE OF VARIATION SQUARES OF SQUARE F OF F
"COVARIATES T T ’ 5983.793 i~ '5983.783 410.103 0.000

VACO1 5963.793 1 $983.793 410.103 0.000
CMAIN EFFECTS T T T ' 3769. i09 T 942.277 64.880 0.000

VANO? 337.655 1 337.655 23.141 0.000
e IANOS e : 3013.047 3 1004.349 €8.834 0.000
2-WAY INTERACTIONS 316.230 3 105.410 7.224 0.000
o VANOT - VANOS 316.233 3 ..105.411 7.224 0.000
EXPLAINED 10069. 133 8 1258.642 86.262 0.0
CBEETBUAL T svaio aad  sses T . ia BBI
VAL . 47509477 2574 18.4537

COVARIATE  RAW REGRESSION COEFFICIENT
R L eET
T 3489 CASES wERE PROCESSED.
884 CASES ( 25.6 PCT) WERE MISSING.
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Table 70. Analysis of covariance table for small obstacles and traffic
sign faces on two-lane, two-way segments (Continued).

e s MULTIPLE

VADI0O

VANOS
W1TH VACO1

CLASSIFICATI]ION

AVG ACCIDENT FREQ
SMALL OB8S.-DISCRETE
TRAFFIC SIGNS-DISC

ADT

ANALYSIS L

TRUETRTETETE 68 ¢ 6 T4TE 6 8 6 6 6 5T 440 0 0 06 b e e s s ee e

GRAND MEAN = 2.65 . .

VARIABLE ¢+ CATEGORY

VANO7
O NONE

—
10-23
24 -1

4 12 OR MORE

MULTIPLE R SQUARED
JMULTIPLE R

1461
1114

9350
826

J18

FTIN

UNADUUSTED
_DEV'N ETA
. 0.43
".0.89
0.12
-1.28
........ -o.41
1.40
3.23
0.3¢

"ADJUSTEGC FOR

INDEPENDENTS

 DEV'N

BETA

ADJUSTED FOR
INDEPENDENTS
+ COVARIATES
DEV'N  BETA

. 0.92
-0.42
0.09
-1.04
-0.34
2 3%
2.30
0.27
0.208
. 0.453
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Table 71. Analysis of covariance table for roadway classification
and land use on all roadway segments.

¢ e 4 e 0 0 0 0 ¢ 0 a0 CELL MEANS L I I A A I R I I I
oo, YADIQ | AVG ACCDENT FREQ
BY VATI1 ROADWAY CLASS
VAT24 LAND USE

® & & & 8 * 6 0 ¢ 6 5 08 b 2 s e T 6 0 B S & b 4 st s PSS e e e

3.65
ol 8492)

J.62 2.92 4.73 4.39
T G63) U 88160 T 1834) U 3448)

B 17 T R I T SRR S EC T R
( 26:3) ( 4184) ( 992) ( 688)

VAT3
’ 1 5.29 3.02 1.49 =~ 292 =

RTINS 11 SUPE£1- SRR b{ S

2 4.49 2.07 1.81 2.49
UMY (U 2043y U 411 U 282y

a s.93 3.86 3.04 4,47
T UAs@Y U683y U 247 (0 i78)

4 5.88 2,37 3,22 460
T 1, Sy 11 GRS £t R 111 2
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Table 71. Analysis of covariance table for roadway classification
and land use on all roadway segments (Continued).

¢ 66 60 s+ 06 ANALYSIS O
T BY VATI1 T ROADWAY CLASS
VAT24 LAND USE
. WITH VACOY _ ADT

COVARIATE RAW REGRESSION CDEFFICIENT

VAEST R

868 CASES wERE PROCESSED.
186 CASES ( 2.1 PCT) WERE MISSING.

F

............................ sun BF
SOURCE OF VARIATION SQUARES
COVARIATES ~ 7 7 T T 24998 211
VACO1 24222.211
WAINEEEEETET 3638 69d
VAT21 185. 349

Lo YAT28 €803.984
2-WAY INTERACTICNS 218.691
_ VAT3Y1  VAT24 218.694
EXPLAINED 32066.000
RESfOUAL T T T i99373. 184
JToTAL e . 201439, 108

VARIANCE
VADIO  AVG ACCIDENT FREQ

DF

wwo

(- 7]

16
8415

8491

MEANT
SQUARE F
24222.2111029.643
24222.2111029.643
1270.846 54.021

128.450 5.460
2267.995 96,408

24.299 1.033

24.299 1.033
2004.125 85.192

23.%2%

27.257

s & & 6 & & + 0 2 B

Td e e e @ e ® e 6 8 6 & b e s s e e e e s e s e b e e e e s e e

SIGNIF
Of F
5.6
.0

.00

0
o
0.0
0
©0.000

0.410
0.410

0.0
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Table 71. Analysis of covariance table for roadway classification

and land use on all roadway segments (Continued).

LA A MULTIPLE

.. .vaDiO
8y VAT
VAT24
WITH VACOY

8T8 d & o 8 e 8 b6 & 8 b

GRAND MEAN = 3.63

_VARIABLE ¢ CATEGORY

VAT2Y
ONE WAY
TW0 way.Two LANE
MULTLANE DIV

b WN-

VAT24

"1 COMMERICAL

RESIDENTIAL
VACANT .
OTHER

FNTA YN

TMULTIPLE A SOUARED

MULTIPLE R

CLASSIFICATYTION

AVG ACCIDENT FREQ

ROADWAY CLASS

LAND USE

ADT

_MULTLANE UNDIV

702

3410

1934
2446

2618
4194
992

‘868

UNAODJUSTED

-0.03

et

1.08
0.74

1.84

o=y
0.03
.24

_ DEV'N ETA

LI I R T TR T ST

.

ANALYSTITS ¢ .

a8 6 v e 8 & o o @

" AbJusTeo FOR

INDEPEMDENTS

DEV'N

BETA

ADJUSTED FOR

" INDEPENDENTS

+ COVARIATES
DEV'N  BETA

0.237
-0.18
-0. 14
0.25
0.04
1.24
-0.58
-1.10
0.03
0.18
0. 138
0.37%
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Table 72. Analysis of covariance table for roadway classification
and city size on all roadway segments.

® & % & & ® ¢ & & ¢ & 5 & ¢ CELL “E‘Ns *® & & & & & 6 & ¢ ¢ & 4 & 2
o YAO10 AVG ACCIDENT FREQ
BY VAT ROADWAY CLASS
VAT30 CITy S12€

.JOTAL _POPULATION

3.66
..L...8678)

L L S
ATy 5 5 i

3'72 2'50 "13 "31 - e e baeries e
Y Y-

VA3~
1 2 a

- p— B e i i i
( 448) ( 23806) ( 4424)

e IATIQ s

VAT31

-

1.10 4.28 2.713
o GREE TS St ST YE St SR+ L SRR

S TS NS, 3. SO 20 I L. L DO
) U730 7 (7T1802) T (T 1547)

3 4.01 5.54 a4
L TN 1% PP .

4 3.52 4.69 = 4,13
R | 84 UTTYiI82Y T UTT1220)
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Table 72. Analysis of covariance table for roadway classification
and city size on all roadway segments (Continued).

* ¢ & s s %0000 ANALYSITIS OF VARI ANCTE * % ¢ 0% 8 0 0 ¢ 0 ¢
g YADIO | AVG ACCIDENT FREQ )
BY VAT31 ROADWAY CLASS
VATI0 ClTy SIZE
_WITH VAcOt  _ AOT

TETETETETWE e e A TN T Te W e @ 6T 6 e a e Y 6 e e e e e e e e

w:
o
[~
Z
-
-

SOURCE OF VARIATION SQUARES OF SQUARE F

CEOVARTATEG s e s T 3837 4191648 848
VACO1 25371.473 1 25371.4731048.545

TMATNEFFECTS T T T T (813,948 T TS 362.789 14.993
VAT 667.739 3 222.580 9.199
rer YRTIO s et e e DB2 BT 2 481,336 19.893
2-WAY INTERACTIONS 6€93.215 6 115.826 4.77%
o YATAN O VATIO e 893,218 6L W18.836 4,775

5

EXPLAINED 27878.688 12 2323.224 96.014

OVl e v BT TS44 . 1B B6TT 27376

COVARIATE RAW REGRESSION COEFFICIENT

O CASES ( 0.0 PCT) WERE MISSING.
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Table 72, Analysis of covariance table for roadway classification
and city size on all roadway segments (Continued).

***s MULTIPLE
R, L5 S

8Y VAT

VAT30
ITH VA

(VARIABLE ¢ CATEGORY . . .

VAT
1 ONE waAY

T2 T WAY TWO LANE T

3 MULTLANE D1V
4 MULTLANE UNDIV

CLASSIFICATION
_.AVG ACCIDENT FREQ

ROADWAY CLASS
CITY SIZE
ADT

1EMALL T
2 MEDIUM

B ARG et

GRAND MEAN o 386 e e

UNADJUSTED

. DEV'N ETA

.07 .

oy g

1.08
Lo.72

RS

..00.05

ADJUSTED FOR ™~

INDEPENDENTS

DEV’'N

. BETA

MULTIPLE R SQUARED | oot s o coemsomosns e et oo+ oo e

TMULTTPLE R

ANALYSIS L

ADJUSTED FOR
INDEPENDENT §
¢ COVARIATES

DEV'N  BETA

0.38

~0.35
0.10
0.29

-0.97

0.33

.to.18 .
Q.06

0.114
0.338
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Table 73. Analysis of covariance table for median curb and median width
on multilane divided segments,

¢ 8 ¢ ¢ 0 4 8 0 0 0 0 s s CELL MEANS R EEEEEEI I
o YADIO | AVG ACCIDENT FREQ
8Y VATO9 MEL TYPE CURSB
VaNO2 MEDIAN WIDTH-DISC

¢ & & & & & & ¢ 6 0 0 P s 4 NS4St e s

_JOTAL POPULATION =
4.73
A tasd)
VATOS
i 2
g 4:89  5.48
("aos) 76)

1 2 3 4 5
S TEF T R g6 Cads T aeE

( a7y 3.y ( 167) ( 324) | 358)

VANO2 _
h i 2 3 [} 5
VATO9
LY .50 5.03 3.2 4.6 5,19
' {77316€) (1 2d89) t 186) (" '3i3) [ 2334}
2 -0.00 4.40 9.70 12,61 1,82

N SR ) I £ ) I A K R R K R SN2 ) B
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Table 73. Analysis of covarfance table for median curb and median width
on multilane divided segments (Continued).

¢ % s s ¢ s s 0 ¢ s ANALYSIS 0O F

T BY VATO9 T MEO TYPE CUuRB
VANO2Z  MEDIAN WIDTH-DISC
WITH VACO1  ADT

VARI ANCE® * ¢+ e ¢ 03 12 v s
VADI1O AVG ACCIDENT FREQ

B T T S S T R R I T T T T R R T Y SR T S S R T A R S S R T Y R

SUM OF

SOURCE OF VARIATION SQUARES
"COVARTATES T ' 4876.027
VACOt 4876.027
MATN EFFECYS T 324714
VATO9 27.145
CVANO2 298,947
2-WAY INTERACTIONS 1191.945
...YATO9 = vanNno2 1191.948
EXPLAINED €389.684
WESTBUAL Tt 8494478
JTOTAL 61635.559

COVARIATE RAW REGRESSION COEFFICIENT

Viesi 0.660"

“Ti997 CASES WERE PROCESSED.
513 CASES ( 25.7 PCT) WERE MISSING.

OF

- -

T

P N

10

1473

1483

MEAN
SQUARE
4876.027
4876.027

' 64,342
27.145

74.737

297.986
297 .987

638 .968
37.506

41.561

136.008

130

R
0
1

ey

F

.008
116
124
.993

.945
.945

.037

SI

© ©0 000 o©O

GNIF
OF F

.600
.000
.128

.395
.093
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Table 73. Analysis of covariance table for median curb and median width
on multilane divided segments (Continued).

*¢¢ MULTIPLE CLASSIFICATION ANALYSIS oo
. YADIO  AVG ACCIOENT FREQ =~
BY T VATO9 MED TYPE CURB
VANO2 MEDIAN WIDTH-DISC
WITH VACO! ADT

B I S IR Y S R A B R R A I B B R RN N B T R I IR I S A

GRAND MEAN = &.73 ADJUSTED FOR
ADJUSTELC FOR INDEPENDENTS

UNADUUSTED INDEPENCENTS + COVARIATES

_VARIABLE 4 CATEGORY N DEV'N ETA DEV'N BETA DEV'N _ BETA

VATO9
e d CURB v . J4O8 0.0 i e 2, 9203
2 NO CURB 76 0.75 ~0.60
©.03 0.02

GRRGE e ———
14-6 317 0.34 -0.03
I 0 O L R 3. 024 0253
3716 - 2% 167 -1.07 <0.93
4 26 - 40 324 -0.28 0.33
5. 41 OR MORE s . 0.24 03
.2, 41 OR MORE . . . o 67 .67

CMULTIPLE R SQUARED = = = e e 0.084
MUCTIPLE R 0.290
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Table 74. Analysis of covariance table for lane width and driveways
on multilane undivided segments.

D B T Y N B S S CELL MEANS L S A S SR TP S TP
s VADIO | AVG ACCIDENT FREQ
BY VANOS LANE WIDTH-DISCRETE

VANO 1 ORIVEWAYS-DISCRETE
® 8 S 5 6 6 6 8 6 6 & 6 6 A ¢ 6 4 0 8 s P e st 4 TS B T B K S S G e e oo
JOTAL POPULATION

4.4
L2403

YANOB e g

5.36 4.13 4,28 4.05
TTTASYY U U880Y (T T868) U dod)

( 618) 771) ( 607) | 417)

VANOS
K 4.16 S.60 5.41 6.61

B N < ) R G T 1 B T SR K 1+ ) N ¢ 77y
2 4.37 4.9 4.17 3.36
R 166) ( 183) t 142) ( 99}

k<] 4.40 J.86 4.78 4.13
T2 (T S) U a5y (0 158)

4 3.90 3.77 4.51 4.10
o S ST 133) 0 e8) (7 86)



961

Table 74. Analysis of covariance table for lane width and driveways
on multilane undivided segments (Continued).

®e e v et ANALYSTIS OF
__ VAD1O = AVG ACCIDENT FREQ _
BY VANOS T LANE WIDTi{-DiSCRETE
VANO1 ORIVEWAYS-DISCRETE
. WITH vACOt1 = ADT

¢ ¢ ¢ o0 i s e

SUM OF

SOURCE OF VARIATION SQUARES
CEBNARTATES e e died 246
VACO1? 4464 .340
WETRCEEEEGTE T eaB 193
VANOS 805.723

L MANOY . 180.870
2-WAY INTERACTIONS 350.063

VANOB = VANOY e .. ..350.061

EXPLAINED 5763.250

RESTBUAL T T T T 18 000

JOTAL et e . 16946,230

COVARIATE RAW REGRESSION COEFFICIENT

VARG T 608 T

TTT249€ CASES WERE PROCESSEC. T
83 CASES ( 3.3 PCT) WERE MISSING.

VARI ANCE ®* 0 ¢ s s 90 0 0 09

o 4

OF SQUARE
1 | 4464 340
1 4464.340
6 158,192
3 268.574
3 $0.290
9 38.896¢
9 38.896¢
16 360.203
23%¢ 39,
2412 31.901

¢ 4 6 0 4 ¢ 0 a8 e e e e e s

| MEANTTT

180
150

13
9
1

1
A

12.

3

1
.268

§.333

.040
.693

.309
.309

124

Go8

SIGNIF
OF F

0.000
0.000

0.226
0.226

0.0
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Table 74. Analysis of covariance table for lane width and driveways
on multilane undivided segments (Continued).

b MULTIPLE

o 12

VAD O

" VANOB

VANO 1

MITH VACO1

.GRAND MEAN = ..

CLASSIFICATYION

AVG ACCIDENT FREQ
LANE WIDTH-OISCRETE

DRIVEWAYS-DISCRETE

ADT

440

VARIABLE * CATEGORY .

VANOS

12 FT

YOI

VANOY
10 -1
23-58
36-8

3 e

MULTIPLE R

BRE L L

oR MORE T

L 5. SRR
11 FY

TMULTIOLE W SouARed T

451

590

965

407

Té1a

171

..807
417

UNADJUSTED
DEV'N ETA
.0.96
-0.28
-0.12
..70.36 .
0.08
©-0. 14
-0.12
030
-0.01
0.03

" ADJUSTEN FOR
INDEPENDENTS
DEV'N

ANALYSTS ¢ b

B T T I N I A I T T e R e R S R O T A T T T R TR S S S A

 ADJUSTED FOR
INDEPENDENTS
+ COVARIATES
BETA DEV'N BETA

.. 3.18
“0.29
-0.38
0.00

-0.28°
-0.14
....... 0.36

0.15
0.04

170.070
0.265



APPENDIX I - REGRESSION RESULTS OF 0.5 MILE
(0.8 KM) SEGMENT LENGTHS

Introduction

Multiple linear regression analysis was conducted on the 0.5 mile
(0.8 km) segment lengths for the four roadway classification groups
included in the data base. The details of the regression equations which
include mean valuws for the dependent and independent variables, the
correlation coefficients, and the statistics for the stepwise development
of the regression equations are presented in the following tables. In
Tables 75 through 78, the regression statistics using annual accident
frequency as a dependent variable are presented. The regression statistics
for accident rate are given in Tables 79 through 82. A discussion of the
results is included in the research report.

168
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Table 75,

way segments using annual accident frequency.

¢ st MULTYTIPLE

VARIABLE LIST NUMBER . LISTWISE DELETION OF MISSING DATA.

Ve 2180 7.
U213 ) 4,939 7 393 T
va2s 8995 .
o2 LA
Vi 0.
vas 28,
T8

N OF CASES =

vis 1

e O
va§ 0.
vo2 -0.
AL S - 1
“vis -0.
v37 -0.

180 0.817

748 5087.019
274 19.369

oTE T 260

368 30.360

A J2T48

S44

000 =-0.162
162 1.000

LAND USE

REGRESSION

ADT
SIGNS
NO OF INTER §i6

ACCIDENT FREQUENCY

TOT ACCIDENT RAYE .

-0.052 -
70.016

.325 -0.266
.493  0.028

052 -0.016
323 0.493
266 0.028

177 0.243

O S
0.247
0.112 ..

O
-0.102

.429  1.000

o00i0-000
o
~
N
]

.433 0.310

vas ..ove2 Vs

0-00000

vas

.192
170

.42
. 514
-334

.71

Va7

177
243
.102

.433
.310
G
.00%,

* 9 ° @

Regression results for 0.5 mile (0.8 km) two-lane, two-



Table 75. Regression results for 0.5 mile (0.8 km) two-lane, two-
way segments using annual accident frequency (Continued).

LA MULTIPLE REGRESSION AL

EORTTOR ROMBER e
DEPENDENT VARIABLE.. V28 ACCIDENT FREQUENCY =

[BEGINNING BLOCK NUMBER 1. METHOD: STEPWISE
LVARIABLE(S) ENTERED ON STEP NUMBER 1..  vo2 _  SIGNS

MULTIPLE R O.81428 i .. JANALYSIS OF VARIANCE = =

R SQUARE " ’ 6449 R SQUARE CHANGE  0.26449 o OF SUM OF SQUARES MEAN SOQUARE
ADJUSTED R SQUARE  0.2/313 F CHANGE 194 .89869 REGRESSION 1 132373.51307 132373.51307
_STANDARD ERROR =~ 26.06130  SIGNIF F CHANGE 0.0000 = RESIDUAL 542 368121.72793 679.19138

F = 194 . 89869 SIGNIF F = 0.0000

LITeSsenTmsssTISSSITISISSTTotnss VARIABLES IN THE EQUATION --------------o---o-----oooooes

VARIABLE 8 SEB 95% CONFONCE INTRVL 8 BETA T SIG 7T

W TR0 ETTTTTRI08TIE T 6 69368 T 0.91883 7 0.51428 13.961 0.0000
(CONSTANT) 0.15746 2.1235% ~4.,01394 4.3288% 0.074 0.9409

ooeeses=-=<-= VARIABLES NOT IN THE EQUATION ------------- =
VARIABLE BETA IN PllilAL MIN TOLER T SIGT

CVIETTTTTTTTTLD 0278 -0.03906% T 1089438 T -0.718 6149637

V16 -0.11038 -0.11201  0.75740  -2.622 0.0090

vas L ...0:31369 0.3%445 = 0.93912 8.817 0.0000 . ...
vig D. 13846 0.145857 '0.81606 3.428 0.0007
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C(CONSTANT) ™7 =12 88958

“VARTABLEUS ) ENTERED GN"STEP”

R SOUARE 0.35689
ADJUSTED R SQUARE  0.35452

"STANDARD 'ERROR ~ ~ 24.39174

JVARIABLE .8 .

v02 0.68479

Table 75. Regressfon results for 0.5 mile (0.8 km) two-lane, two-
way segments using annual accident frequency (Continued).

LR MULTYIPLE REGRESSION ¢ 00

T ACCTOENT FREQUENCY T T T

NUMBER 3.0 TVAB TTTTABY T

ANALYSIS OF VARIANCE
R SQUARE CHANGE 0.09241 OF SUM OF SOUARES
... E CHANGE . .T77.73692 REGRESSION .2 | 178623.62072
STGNIF F CHANGE™ ™ 6.6000 RESiDUAL 541 321871.62028

_F s 150.11479  SIGNIF F = 0.0000

SE B 95% CONFONCE INTRVL B BETA T siG T

0.05377 0.5752% 0.79434 0.43688 12.280 0.0000

vae 0.00187  0.2123€-03 0.00146 0.00229  0.31369  B.B17 0.0000

me====-ee-e-e VARIABLES NOT

2.47189 7CN7 75705 T T8.024312 -5.202 0.0000

IN THE EQUATION ~=--c-ceave--
VARTABLE " BETATIN T PARTIAU “WMINTOLER T Y SIG T

vis -0.03787 -0.04463  0.84123  -1.038 0,2996

VTG O80T o6 oasT 0. 69268 S1 9130 1704 T T

vis 0.13€27 0. 15350 0.77600 3.610 0.0003

MEAN SQUARE
89311.81036
594 .95678
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"STYANDARG ERROR

o (B ——

T

"OEPENDENT VARTABLE . ""vaa T

"VARTABLE(S) ENTERED ON STEP

‘NUMBER 3.7

Table 75.

Regression results for 0.5 mile (0.8 km) two-lane, two-

way segments using annual accident frequency (Continued).

¢ ¢ o =

muLT

vis

0.37205
... 0.9685%6
5471549

R SQUARE
ADJUSTED R SQUARE

YARIABLE e B

V02
vas

0.59351
.0:00187
338223

(CONSTANT) -13. 19380

WoTmeeesessoos VARIABLES NOT.

VARIABLE BETA

V16

.9:2100€-03
0.90926

IN PARTIAL MIN TOLER

" -0.01896 -0.02238
-0.02270 -0.02391

R SQUARE CHANGE

F CHANGE

..SE.B ...95% CONFONCE

0.06068 0.47432

.D.00145
i.49610

-18.01100

2.45224

T S

T0.72999
0.54138

FOR BLOCK NUMBER PIN = Q.050 LIMITS REACHED.
!’

"SIGNIFF CHANGE

I PLE REGR

ACCIDENT FREQUENCY

NOTOF INTER S16G

a * &

ESSION

"ANALYSTS OF VARIANCE

C.0151%
13.0%042 .
0.06003

F =

INTRVL 8 o

0.71270
.9:00228

$.06834
-8.37680

0.37865
0.31286

IGT

Lo Ea6 6 €0F T
~-0.555 0.5789

(BETA

& g3

DF
REGRESSION 3
RESIDUAL

106.64543

LY. s1eT

9.781 0.0000
.8.891 0.0000
3.610 0.0003
-5.380 0.0000

AN THE BQUAT I ON - oo m oo oo e i e e e

540

SUM OF SQUARES
186207 . 50966
314287.73133

SIGNIF F = 0.0000

MEAN SQUARE
62069. 16989
582.01432
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Table 76. Regression results for 0.5 mile (0.8 km) one-way segments
using annual accident frequency.

L A MULTIPLE REGRESSION L

VARIABLE LIST NUMBER f. LISTWISE DELETIOM OF MISSING DATA.

VS 11127.418 951,443 AOT !

vO2 52.3713 28 .879 SIGNS

vis 2.282 2.014 NQ OF INTER SIG

V14 ‘ 21.718 13.077 NO OF ODRIVEWAYS . )

VA4 e B TAB 93,077 MO OF ORIVEMAVS .

vas 41.667 42.375 ACCIDENT FREQUENCY

Va1 . 10.768___ 7.773 TOT ACCIDENT RATE

N OF CASES = 110
CBRBELATION T
LDVAB N0 M DY vae A L
.31
.310

6 386
.297

.556 -
.240
397
.028
347

. 106
.253
238
.036
. 167
.644

.072
.469
334

vas 1.000 0. 146 0.213
vo2 .. 0046 0000 0.479 €
vis' 0.213 6. 479 1,000

vid4 0.072 0.469 0.334
vas | 9.3 030 0.2% O
vag " "0.%%6 0.397

v3? -0.106 0.253 0.238

297
.08
036

347
. 167

000 -000
g
00-0000
o-0o0000
-0000G0

644




_DEPENDENT VARIABLE.. V28 ACCIDENT FREQUENCY

“ "STANDARD ERROR  "32.720797 T

vo2
“LCONSTANTY

Table 75. Regression results for 0.5 mile (0.8 km) one-way segments

_BEGINNING BLOCK NUMBER 1. METHOD:

.VARIABLE(S) fNTERED ON STEP NUMBER

R SOQUARE 0.43109
ADJUSTED R SQUARE _0.40374

|VARIABLE B SEB

vas 0.56716 0.28099
VAL 6.00568 1.8190%

vid -0.59204 0.27882
0.13484

WA wNa

using annual accident frequency (Continued).

LA MULTIPLE REGRESSION LA

BT R e e e e e

Y24 UTILITY POLES
vis NO OF INTER SiG
v2s ADT

LV NO OF DRIVEWAYS
vo2 $iGNS

e e e ANALYSIS OF VARTANCE" . N .
R SQUARE CHANGE 0.43109 OF SUM OF SQUARES MEAN SQUARE
F_CHANGE 15.76119 REGRESS 10N 5 84373.61158 16874.72232

"TSIGNTF £ CHANGE T 0.0000 T ' RESIDUAL 04 111347.61012 1070.65010

Fs 15.76119 SIGNIF F s 0.0000

;;"';"."..".".'.'".‘;;'.";-.'-."--.'--‘.l"_:;'.":".’;_'."v‘“’x‘étfs IN THE EQUATION <--cceecacoicmaoiaaaax P

95% CONFONCE INTRVL B =~ BETA = T SIG T

.04¢
.0013
.0000
.0359
-4361
.30€6

0.0099% 1.12437 0. 16694 2.018
. 2,09844 9.61293  0.28543  3.302
0.00176 0.00367 0.44580 5.655
-1.14436 -0.03972 -0.1827% -2.126
0.16197 ~  0.37280  0.07184 = 0.782
"-26.69969 8.47822 -1.027

O:000C 00

FOR BLOCK NUMBER 1 ALL REQUESTED

VARIABLES ENTERED.

P




Table 76. Regression results for 0.5 mile (0.8 km) one-way segments
using annual accident frequency (Continued).

LI A MULTIPLE REGRESSION L S

‘DEPENDENT VARTABLE.""VI8™ " T ACCIOENT FREQUENCY ~ T

BEGINNING BLOCK NUMBER 2. METHOD: BACKWARD & . s oo o
(VARIABLE(S) REMOVED ON STEP NUMBER 6..  VO2 ... . SIGNS @

MULTIPLE R 008840 s s s g o ks e oo ANALYSIS OF VARTANCE G

R SOUARE 6. 4277¢ R 5QUARE CHANGE ~ -6700334 OF SUM OF SQUARES
ADUUSTED R SQUARE  0.40595 F CHANGE 0.61116 REGRESSION 4 83719.27005
.STANDARD ERROR 32.66013  ~ SIGNIF F CHANGE 0.436f = Resrovat 105 . 112001.85164

F = 19.62136 SIGNIF F = 0.0000

=== VARIABLES IN THE EQUATION --------c--------c----co-o-con-

VARIABLE 8 SE 8 95% CONFONCE INTRVL 8 BETA T SIG T
Va4 T T T G8e8 T 03I T 004732 T 114853 U 0.17598 °  2.153 0.0336
A1 6.51701 1.69425 3.15763 9.87639 0.30979 3.847 0.0002
.vas . .. 0.00272 0.4796E-03  0.00177 ~ 0.00367  0.44666 =~ 5.677 0.0000
Vie 7 7 T-0.51799 0.26144 -1.03637 0.38393E-03 -0.15986 -1.98t 0.0502
(CONSTANT) -7.19274 8.50652 -24.05958 9.67409 -0.846 0.3997

momme====---- VARIABLES NOT IN THE EQUATION -------------
VARIABLE BETA IN PARTIAL MIN TOLER T SIG T

MEAN SQUARE
20929 .81751
1066 . 68525



991

Table 77.

VARIABLE LIST NUMBER

NERNTT

vie 4.447

segments using annual accident frequency.

MULTIPLE

REGRESSION

4. LISTWISE DELETION OF MISSING DATA.

SRV

2.723

‘via V. 942

81

vas
vo2

vi7
vas

18343
a1

1
4.
ar.
7.

228

:038
849

M1
457

&ie

i
9652,
18,

663
762

No QF INT
LAND USE
ADT

SIGNS

ER NSIG e+ i o+ o e

€.556
41.904

-0.237

1.8307

€383

POSTED SPEED
ACCIDENT FREQUENCY

T6F AGCIBENT BATE ~ -~ ~ ~ e o

B U TP

.034
.419

.091

172

.377

26.1€3

[0}
[}

1
0.172
[}

()
[o}

Q
:448  ....0.303
Q

414

2y

-0.262
.18
.034
-0.
-0.

-0.030 .
.076

8

262

162

arr

030

c0.937 ...
-0.237

0.419
0.445

0.303

-0.030

6901

Regression results for 0.5 mile (0.8 km) multilane divided

.034
. 163
156
.295
211
.076
707
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.BEGINNING BLOCK NUMBER 1.

Table 77.

DEPENDENT VARIABLE.. V28 o

segments using annual accident frequency (Continued).

L S MULTIPLE REGRESSION e

ACCIDENT FREQUENCY .

WMETHOD:  STEPWISE e+ s

_VARIABLE(S) ENTERED ON STEP NUMBER 1.. Vo2 .. .  SIGNS

MULTIPLE R o

"R SQUARE

ADVUSTED R SQUARE
.STANOARD ERROR

Q. 48318 e
P
0.19542
37.38739

e et s oot 5o e coreeerr s ANALYSTS OF VARTANCE
A 'SOUARE CHANGE " '0. 19819 DF
F CHANGE 71.43507 HEGRESSION 1

SIGNIF F CHANGE 0.0000  ......RESIDUAL = .. 289 _ .

F = 71.43507

LoITEITIIITIIT o sIToIIorn oo oo VARIABLES IN THE EQUATION ~c---cces=-ssesccocccc-mmmmmomms .

VARIABLE

SE 8 93% CONFONCE INTRVL B BETA T SIG T

oE
(CONS~ ANT)

6.94399
8.7183%

o.iTies G 7241816379 0. 44819 8. 48270.6000°
3.08552 -1.29079 18.72790 1.714 0.087%

VARIABLE

&

vie
v2s

BETA IN

PARTIAL

(ARTABLES NOT IN THE EQUATION - === o e oo oo o

MIN TOLER T SIGT

L8648

~0.12272
0.34404

-0. 16933
-0.13170
0.37661

TSI 916 6 GeaE
0.92342  -2.255 0.0249
0.96079 €.899 0.0000 e

g
vi7

0. 14373
0.04293

Q. 14592
0.04731

0.82890° 27496 0.0431
0.97375 0.804 O.4222

Regression results for 0.5 mile (0.8 km) multilane divided

" SUM OF SQUARES
100924.33533
1408302.69817

SIGNIF F = 0.0000

MEAN SQUARE
100924 .33532
1412.81210
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Table 77. Regression results for 0.5 mile (0.8 km) muitilane divided
segments using annual accident frequency (Continued).

¢ s e MULTIPLE REGRESSION A

BEPENDENT VARTARLE " "Vi$ o ACCTOENT EREGUENGY ™ e

R SQUARE 0.31192 R SQUARE CHANGE 0.11372 OF SUM OF SQUARES
ADYUSTED R SQUARE  0.30714 F_CHANGE 47.59944  REGRESSION 2 158835, 57927

"STANDARD ERROR ~ 734.88032 T TSIGNIF FUCHANGE 00000 T RESibuaL” T T 288" T 950391.45423

F = 6527649  SIGNIF F = 0.0000

................................ VARTABLES IN THE EQUATION --e-ccoiatadloanaaacioiacaiy

VARIABLE L LSE B 95% CONFDNCE INTRVL 8 BETA ... T SIGY

vo2 0.79951 0.10574 0.59140 1.00763  0.37706 7.561 0.0000
0.00149 0.2165€-03 0.00107 0.00192  0.34404  6.899 0.0000

TUCONSTANTY 7 -12.75083 8 68287 T-29.87701 T -1 62465 -2.256 0.0248

V16 -0.11527 -0.13364 _ 0.89279  -2.284 0.0231

“Vié O 05631 S0 11112 0. 89640 1 884" O 088 |

vis 0.10690 0.11673 0.81229 1.991 0.0474

AT . D201978 0.02348 | 0.93229 | 0.398 0.8911 o

MEAN SQUARE
78417.78964
1216.63699



691

_VARIABLE

Table 77.

R SQUARE 0.32420
ADJUSTED R SQUARE 0.31714

"STANDARD ERROR Td4.82763 T

s e e NMULTIPLE

REGR

ESSION ¢ o s

o ACCTOENT FREGUENRY "

"VARIABLE!S) ENTERED ON STEP NUMBER 3.,

WOUFIBLE ® " o 86888

R SQUARE CHANGE 0.01229
F CHANGE $.21872

vo2 0.86569 0.10889
v2s 0.00143 _0.2166E-03

6T LY 1908 T 0 T 688

(CONSTANT) -6.45823 6

""SIGNIF F CHANGE 0.0231 =~

VIE T NGTOF T INTER NEEE T

""ANALYSIS OF VARIANCE

REGRESSION

" RESIDUAL

F e 45.89469

CUVARTABLES IN THE BGUATION =io-toiiiion

..SE 8 _.95% CONFONCE INTRVL B

0.65135 1.08002
0.0010t  0.00186

=3.30243 7 -0.24554

.25149 -18.76281 5.84634

VARIABLE BETA IN PARTIAL

AR LG Ti4€ 261908

vis 0.08%08 0.09164

AT i 2900886 20, 00695

MIN TOLER

0.72660

..0.87770 .

IR THAEE
t.556 0.1207

0.40827

0.32998

-0. 11527

_BETA

T s1G T

7.950 0.0000
6.615 0.0000
-2.284 0.0231
-1.033 0.3024

omeermeececc~ VARIABLES NOT IN THE EQUATION -----==cccc=cc

DF
3

287

Regression results for 0.5 mile (0.8 km) multilane divided
segments using annual accident frequency (Continued).

SUM OF SQUARES
165093.20218
344132.83132

SIGNIF F = 0.0000

T A8 0 08 s et s+

MEAN SQUARE
55031.06739
1199 07258



Tatle 77, Regression results for 0.5 mile (0.8 km) multilane divided
segments using annual accident frequency (Continued).

LR MULTIPLE REGRESSION ¢ 00

"OEPENDENT VARTABLE. . "Vid TTTTTACCTOENT FREQUENCY

ARYABLEUS) ENTERES ON STED NUWRER AR NG UsE T

“CTTPLE & & s FEEE i il e e e
R SQUARE 0.33578 R SQUARE CHANGE 0.01157 of SUM OF SQUARES MEAN SQUARE
LADJUSTED R SQUARE  ©0.32649 ~~~~~~~~~ F CHANGE = 4.98363 = REGRESSION = =~~~ 4 17098713261 42746.78315
STANDARD ERROR 34.38978 SIGNIF F CHANGE .0264 RESIOUAL 286 338239.90089 = 1182.65700

LB .. 36.14470 SIGNIF F = 0.0000

B SE.B . 99% CONFONCE INTRVL B~ BETA T si6Tv

0.81129 0.11086 0.59309 1.02949 0.38261 7.318 0.0000
.9.00138 0.2160€-03 0.96230E-03 ~ 0.00181 = 0.31961  6.423 0.0000 — R
-2.060088 0.77788 -3.%23197 <0.46978 " -0.13001 -2.572 90.0106 T oy
-4.6977% 2.10434 -8.83971 -0.55578 -0.11326 -2.232 0.0264

6.72988 -13846  23.99822 ... ..0.785 0.4329

.VARIABLE (BETA IN PARTIAL MIN TOLER . . ..Y.SIGT .

vis 0.0777S 0.08434  0.70462 1.429 0. 1541
v 0:00806 0.00941  0.84338 0.1%8 0.8738 . .

JFOR BLOCK NUMBER 1 _PIN » 0.050 LIMITS REACHED. o i oo oo,




Table 78. Regression results for 0.5 mile (0.8 km) multilane
undivided segments using annual accident frequency.

A MULTIPLE REGRESSION LA

RGOAT TG GRR
.DEPENDENT VARIABLE.. V28 .. .. ACCIDENT FREQUENCY

BEGINNING BLOCK NUMBER 1. METHOD: STEPWISE oo o o o
LVARIABLE(S) ENTERED ON STEP NUMBER 1.. V25 40T =

VBULTIPLE R Q02886 g i i s aa oo ANALYS]S OF VARIANCE
R foUate 0. 108 15 i "SGUARE CHANGE ~ 0. 10615

ADUUSTED R SQUARE 0. 10560 F CHANGE 42.44257 REGRESSION

.STANDARD ERROR 36.66610 . SIGNIF F CHANGE 0.0000 RESIDUAL

F s 42.44257

|74

VARIABLE ] SE 6 95% CONFDNCE INTRVL 8 BETA T SIG T

(CONSTANT) 17. 15061 4.67946 7.94722 26.35399 3.665 0.0003

ARIABLES NOT IN THE EQUATION ---

VARIABLE SETA IN PARTIAL MIN TOLER T SIGT

vod SETIR81Y IOTIIEN6 UG I96996 I UEER 6 G166 T T e
V1§ -0.08527 -0.08946  0.981789  -1.678 0.0942
vo2 0.21317 0,22165 _ 0.96424 4.246_0.0000

vi? -0.10%03 -0. 10786 0.94043 -2.027 0.0434

OF '~ SUM OF SQUARES
1 57059 .90456
350 470540.906 16

SIGNIF F = 0.0000

T R S SRS O3 666146 G 66946 D 92886 T 6.515 6.6000

MEAN SQUARE
57059 . 90456
1344 . 40282
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ADJUSTED R SQUARE

T 10T 1656 11941

M, 0:0074 0.00732

Table 78. Regression results for 0.5 mile (0.8 km) multilane undivided
segments using annual accident rrequency (Continued).

L MULTILILPLE REGRESSION s oo

"OEPENDENT VARTABLE. . "VI8 T ACCIDENT FREQUENCY T

"VARTABLEUS) ENTERED ON STEP NUMBER 2. 7 v24 777 "TUTILITY POLES

B e ANALYSIS OF VARTANGE :
R SQUARE 0.18411 R SQUARE CHANGE  0.07596 OF SUM OF SQUARES
. . R _SQUARE 0.17943 . F CHANGE . 32.49124 = REGRESSION 2 97135.42824
STANDARD ERROR 35.12016 SIGNIF F CHANGE ~ 0.0000 RESIOUAL 39 41046%5,46248

F e 39.37629  SIGNIF F = 0.0000

ALl el i el e IUIIUIVL VARTABLES TN THE BQUATION ~c<--tiaeviadmmmmmmccccccncann :

JVARIABLE . .B. . SE B 95X CONFONCE INTRVL B~ BETA T Ss16T

v2s 0.00162 0.2742£-03 0.00109 0.00216  0.28940 5.925 0.0000
vaa o 0:B4028 0 0.14758  0.5%098 . 1.13151  0.27842 5.700 0.0000
tcoNSTaNT) 2818742 5.950307 - 16.86038 6.54553 -0.867 0.3867

------------- VARIABLES NOT IN THE EQUATION -----=-------

85380 -0.659 0.810% . ..

.95944 <2.70% 6.0283

.87309 2.733 0.0066

19620 0137 Q.8913 i

vo4 -0.03427 -0.03529

vo2 0.14012 O. 14495

‘0 0 oio

MEAN SQUARE
48567 .71412
1233.42539
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Table 78. Regression results for 0.5 mile (0.8 km) multilane undivided
segments using annual accident frequency (Continued).

L MULTIPLE REGRESSTON L A

"DEPENDENT VARTABLE. . "VI8™ T TTACCIDENT FREQUENCY T

VARTABLUE(S) ENTERED ON STEP NUMSER '3..77" Vo2 ' "7 §iGNS

WULTIBUE R 7 7 O aa@Gi " o e e e ANALYSIS OF VARIANCE

R SOUARE 0.2012% R SQUARE CHANGE 0.01714
JADJUSTED R SQUARE O.19436 . ..L CHANGE = .. 7.46841 .. . REGRESSION
STANDARD ERROR da’i991s SIGNIF F CHANGE ™ 0.0066 " RESIDUAL

F s 29.22687

e LTI LTI LL AUl T UIIlTVARTABLES TN THE EQUATION =c-ceccccaaiiaaann Lealliiaollly

JVARLABLE .8 .....SE®B . 95X CONFONCE INTRVL 8 BETA ST 816 Y

v2s 0.00151 0.2749€E-03 0.96912€-03 0.00209% 0.26896 5.492 0.0000

vae o 0.71212 0.15368  0.40986 1.01437  0.23568 _ 4.634 0.0000

Vo3 T TS 36288 009619 T 007369 0. 483077 0. 140127 773,733 0.0066
(CONSTANT) -10.88668 6.25755 -23. 19405 1.42069 -1.740 0.0828

AN _THE EQUATION

VARIABLE BETA IN PARTIAL MIN TOLER T SIGT

“vod ~0.0%285 -0 08483 G Ye08s T IiIeVY 6 acey T T
vie -0.11943 -0.13153  0.86664  -2.472 0.C139

DF SUM OF SQUARES
3 106179.53526
das 421431.35547

SIGNIF F = 0.0000

viz 0.02137 0.02124  0.77643 0:396 0.8926 o e et e e

MEAN SQUARE
35393 . 17842
1210.98091
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Table 78. Regressfon results for 0.5 mile (0.8 km) multilane undivided
segments using annual accident frequency (Continued).

A 4 muUuLTIPLE

OEPENDENT VARTA

R SQUARE ©0.21807 R SQUARE CHANGE C.01382
ADJUSTED R SOUARE  0.20602  F CHANGE 6.10898

'§TANDARD ERROR ~ ~ 34.54649 SIGNIF £ CHANGE ~'0.0139

VARIABLE . SE. B 95K CONFONCE INTRVL 8 .

vas 0.00140 0©0.276JE-03 0.8%5976£-03 0.0019%

v24  0.72974 . 0.13273 0.42934 1.03013

vo2 0.28334 777 0.09585 © " 5.69472 T '0.47176
vie ~1.83073 0.74072 -3.20765 -0.97392

Vo4 ~0.02%83 -0.0262% Q.748:7 -0.488 0.6256

REGR

"VARTABLE(S) ENTERED ON STEP NUMBER "4..7 "'vi§ T NO OF iMTER NSIG

ESSION LA

TANALYSTS OF VARTANCE

OF
REGRESSION 4

RESIDUAL ' 347

F = 23.76921

LNl SL LISVl LINI T VARTABLES IN THE EQUATION --<--<Lols

0.24997
0.24151

0.15097

-0. 11943

((CONSTANT) -2.06627 T7.16419  ~-16.13697  12.02443 . ..

JYARIABLE = BETA IN PARTIAL MIN TOLER T SIG T

AT 0.02201 0.02207  0.77483  O.413 O.6887 e

T SI6 T

$.079 0.0000
4.778 0.0000
2.955 0.0033
-2.472 0.0139
-0.288 0.7732

";;:;::;;::;;:"v‘iiiittgm“aimiﬁ.fﬁgngaﬁifihn“:::t:::;::::;mmmuwmmm”“m.NH“H\HM._“““",

FOR BLOCK NUMBER 1  PIN = 0.080 LIMITS REACHER. o e e

SUM DF SQUARES
113470.36135
414130.52938

SIGNIF F = 0.0000

MEAN SQUARE
28367 .59034
119).45974



Set

BEGINNING BLOCK NUMBER

“RTSQUARE
.STANDARD ERROR .

(CONSTANT)

Table 79.

Regression results for 0.5 mile (0.8 km) two-lane, two-way

segments using accident rate.

* & 5 @

MULTLIPLE

"EQUATTON NUMBER "2
DEPENDENT VARIABLE.. V37 ...

METHOD: STEPWISE o
VARIABLE(S) ENTERED ON STEP NUMBER 1.. Vo2 _ . .

MULTIPLE ®  .0.43282 .
0.18733

0. 18584

690964

TR SQUARE T CHANGE

ADJWUSTED R SQUARE F CHANGE 124.94108

)
95% CONFONCE INTRVL B

VARIASLE B

SE 8

REGRESSION

iR
. SIGNIF F CHANGE = 0.0000

. & ¢+ @

YO ACCIDENT RATE s o

ANALYSIS OF VARIANCE ) L .
’ OF SUM DF -SQUARES
1 6104 .00816

26479,46 140

REGRESSION
RESIOUAL 542

F = 124.94108 SIGNIF F = 0.0000

BETA T SIGT

"'""

0. 20982
3.87600

0. 14268
1.63846

0.17310
2.79723

0.01%49
0.96954

ooomeeoo=e--- VARIABLES NOT IN THE EQUATION

ST e 4

vas
R R

T SIGT

BETA IN PARTIAL MIN TOLER

"""""" 0.69428
0.75740
0.93912
0.81808

VARIABLE
~

<0.99170.3235
0.87S 0.3818
-5.718 0.0000

vie ) 0.0389¢ 0.0376¢1
..20.22206 -0.23872
0.18301770.18333

TiOTTE 6 6666
4.841 0.0000

o 439

MEAN SQUARE
6104 .00816
48 .85509
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Table 79. Regression results for 0.5 mile (0.8 km) two-lane, two-way
segments using accident rate (Continued).

L MULTIPLE REGRESSION bR

e RS TOENT RATE T

RTIRLE 64455 i ARALYEIS BF VARIANGE .
R SQUARE 0.23364 R SQUARE CHANGE 0.04631 DF SUM OF SQUARES MEAN SQUARE
ADJUSTED R SQUARE = 0.23081 . FCHANGE = = 32.69183 = REGRESSION .2 7612.94013 380€.47006
STANDARD ERROR 6.79384 SIGNIF F CHANGE "~ 0.0000 RESIDUAL Bl 24970.52943 ’ 46.15625

Fe  82.46923 SIGNIF F = 0.0000

VARIABLE . ...Bo.....SEB _  _95% CONFONCE INTRVL B = BETA = T SIGT

vo2 0. 19501 0.01553 0. 16450 0.225%3 0.48761 12.55% 0.0000
vas . ."0.33815€-03 O.S914E-04 -0.45433E-0) -0.22198€-03  -0.22206  -5.718 0.0000
(CoNSTant) 811388 0.69017 3.78812 €.46959 7.410 0.6000

cesesrocan- ~= VARIABLES NOT IN THE EQUATION
“VARTABUE NEFA TN BABFIAD  WEN TOLER " ¥ "gjg § 0 o e e
vis =0.03348 -0.03¢1S 0.84123  -0.841 0.4009

i, 00 15€ <0 BOTES 0 G268 T SO OGR G BFFG e e
vis 0.19488 O.15981 0.77600 3.7385 0.0002




LLt

‘DEPENDENT VARTABLE.

"VARTABLE(S) ENTERED ON STER NUMBER 977"

Table 79.

Regression results for 0.5 mile (0.8 km) two-lane, two-way
segments using accident rate (Continued).

MULTIPLE

TWLTERLE R
R SQUARE'

ADUUSTED R SQUARE

"STANDARD Eitroi

0.%0373
0.252314
0.24899

-85 1508

JF CHANGE . . ..14.
SIGNIF F CHANGE " 0.0002

YARIABLE | s

vo2

T S
(CONSTANT)

0. 16859
..20.33959€-03

0. 94999

$.02877

0.01688

7028301
0.68237

..5€ 8

e 6 o

ESSION

" NO OF INTER 8167

“ANALYSIS OF VARTANCE

"'09739... o P
RESiDUAL

F s

OoF

REGRESSION = 3
§40
61.00986

VABTABLES TN THE EOUATION Sooooooioosioooioy

0. 13843 0.20176

0:5844E-04 -0.45438E-03 -0.22479E-03

'1.44760
€.36619

o A%398 T
3.68536

VARIABLE

BETA IN PARTIAL MIN TOLER

ViE
vie

-0.01184 -0.01381
0.03902 0.03770

FOR BLOCK NUMBER

0.541238

T SIe T

0.876 0.3815

PIN = 0.050 LIMITS REACHED.

..95% CONFONCE INTRVL 8

0.4215%
-0.22301

~ o ieise

SUM OF SQUARES
8248.26415
2433s5.20541

SIGNIF F = 0.0000

MEAN SQUARE
2749 .42138
45.06520
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Table 80. Regression results for 0.5 mile (0.8 km) one-way segments using
accident rate.

¢ s MULTIPLE

JBEGINNING BLOCK NUMBER 1. METHOD: ENTER s

VARIABLE(S) ENTERED ON STEP NUMBER ... Y24 LutILay

vas AOT

WA WA -

R G 16NG

NGB R

R SQUARE 0. 14875 R SOUARE CHANGE  0.14575
ADJUSTED R SQUARE 0. 10468 F_CHANGE 1.54884

~STANDARD " EHROR - Bl G TR F CHARGE 5 0083

POLES

ESSION .o

EGORYABI ROMBER 5 L
.DEPENDENT VAREIABLE.. V3I7 ... YOV ACCIDENT RATE o e

VAR e O INTOR i
y14 NO OF ODRIVEWAYS =

“ANALYSIS OF VARIANCE

OF
REGRESSION 5

RESIDUAL T T 104

Fom. ... .9:%4884

SUM OF SQUARES MEAN SQUARE
 959.85938 191.97188
$625.79582 $4.09419

_SIGNIF F_= 0.0083

R SEN A SR S VARIABLES IN THE BOUATION ~---<-cccioaildunnnaaLillolno i s e

VARIABLE B SE 8 ...95% CONFONCE INTRVL 8

vie 0. 10383 0.06316 -0.02142 0.22908
vis 0.40888 1.55434

0.743%4 -0.06731
VAT 24447€-03 0. 1080€ 097 -0 4886BE-03 -0.90361E-04

vie 0.06261 -0.22126 0.02704

1799384 4739038 13719678

FOR BLOCK NUMBER 1 ALL REQUESTED VARIABLES ENTERED.

0.03031 -0.00163 Q,11887

JBEYA

JILsie v

0. 16660 1.644 0.1032

Q. 19268
-0.21863

-0.16338

L0.21724

1.818 0,0719

"7-2.263 0.0387

-1.551 Q.1239
1.929 0.0564
4,135 0.000}
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-
.BEGINNING BLOCK NUMBER 2. METHOD: BACKWARD =~

Table 80. Regression results for 0.5 mile (0.8 km) one-way segments

using accident rate (Continued).

¢ 0. MULTIPLE REGRESSION ¢ e

T TOT ACCIOENT RATE

NT VARTABLE."

VARIABLE(S) REMOVED ON STEP NUMBER 6.. V14 _ NO OF DRIVEWAYS

MULTIPLE R 0.35493 _ANALYSIS OF VARIANCE

ADWSTED R SQUARE  0.09269 F CHANGE 2.40605 REGRESSION 4
.STANOARD ERROR 7.40396  ....SIGNIF F CHANGE ©0.1239 ... . REsioual = ... 105

F s 3.78387

_VARIABLES IN THE EQUATION --------------------c--ccnoono-

VARIABLE 8 SE 8 95% CONFONCE INTRVL B BETA T SIGT

Va4 0.68653 6.08288 -0 03756 T 021062 0. 15884 1.383 6. 1697
AL 0.66221 0.40821 -0. 14720 1.47162 0.17161 1.622 0.1078

V25'023329E <03 0.1085E-0) -0.44842E-03 -0. 18153E-04 -0.20863  -2.150 0.0338

voi T0.04248 0. 0286€9 -0 014417 0.09937 T 0. 15784 1,481 014177
(CONSTANT) 7.46318 1.94323 3.61410 11.31626 3.844 0.0002

WIonossonoooc VARIABLES NOT IN THE EQUATION --

VARIABLE BETA IN PARTIAL MIN TOLER T SIGT

Vid TS5 18057 & EiTH6 SRR R e e

SUM OF $QUARE
829.70625
5755.94897

SIGNIF F = 0.0065

MEAN SQUARE
207.42656
54.81856



"DESENDENT VARTABLE. VT T

‘"vxﬂf“télg’miciBVEﬁuéﬁngféﬁmMWUNE“"mﬁrrmmm.va‘mmm““N

R o

ADJUSTED R SQUARE

"STANDARD &

R T TI B

0.11007
0.08489

FaRE

. VARIABLE

Table 80.

using accident rate (Continued).

L MULTIPLE

e e el el LTIl VARTABLES TN THE EQUATTION

R SQUARE CHANGE -0.01%591

Yot EECTOENT BATE~—— ~ T

""ANALVSTS OF VARIANCE =~

F CHANGE 1.91163

SIGNIF F CHANGE " '0.1697

ESSION e

OF
REGRESSION ) 3

"RESIOVAL T T T 106

Fox . A.37097

gavu

vo2
(CONSTANT )

VARIABLE

0.71088

vas . ...70.19324€-03
6.08108

8.62234

0.40844

0.02814

1.76017

-0.09889 1.5206%

.0.1030€-03 -0.40144€-03 0. 149S0E-04
- -0.00473 0. 10683

9. 13267 12.11206

BETA IN PARTIAL MIN TOLER T SIG T

“vid
va4

<0.14986 -6, 139507
0.13884 0.13372

FOR BLOCK

POUT = 0.100 LIMITS REACMED.

9% CONFONCE INTRVL 8 .

0. 18422
-0.17282

B i8peE

LBETA

r.ster

1.740 0.0847
=1.840 0.0685
1.814 0.0724
4.899 0.0000

ememmeesmec- VARIABLES NOT IN THE EQUATION ----c-=-=--===

Regression results for 0.5 mile (0.8 km) one-way segments

SUM DF SOQUARES
... 724.91330
$860.74192

SIGNIF F = 0.0061

0.73291 1.383 0.1697

MEAN SQUARE
241.63777
55.29002
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Table 81. Regression results for 0.5 mile (0.8 km) multilane divided
segments using accident rate.

¢ NULTIPLE
EOGAT TGN NGMBER e
DEPENDENT VARIABLE.. V37 .. .. .TOT ACCIOENY RatE

BEGINNING BLOCK NUMBER 1. METHOD: STEPWISE oo

REGRESSIDN ¢ 0o

JVARIABLE(S) ENTERED ON STEP MUMBER f.. . ..VO2 SIONS et v e e

MULTIPLE R 0.29495

# SouARE 0.08700 R SQUARE CHANGE ~'G.08700 T

ADJUSTED R SQUARE 0.08384 F CHANGE 27.93741

STANDARG ERROR €.08998 SIGNIF F CHANGE = 0.0000 . .. .

. ANALYSIS OF VARTANCE

REGRESSION 1021.304 11

F = 27.53741 SIGNIF F = 0.0000

WIISIEATTOIIITIIIIIIIITTIIIIIIST VARIABLES IN THE EQUATION -=-=ss=s-no-cssooosooe

VARIABLE 8 SEB 9% CONFONCE INTRVL 8

Vo2 0. 09496 0. 0180 o 08994 0. 13088

(CONSTANT) 3.7126% 0.82397 2.098092 $.33438

TIITIITISTSIT O NARIABLES NOT IN THE EQUATION -

VARIABLE BETA IN PARTIAL MIN TOLER T SIG6 T

BETA

Vié 0. G4Tad S0 o807 0.93919 0. 78 O aE
vie -0.088%0 -0.08900 0.92342 -1.816 0. 1308
V23 =0.223%4 -0.22932 0.96079 -3.998 0.0001

Vg 0.107017 6. 10719§ 0.82890 1.739°0.0436
vi? -0.028§3 -0.0295€ 0.97378 -0.502 0.6161

OF 7" " 'SUM OF SQUARES

1
RESIOUAL . ......289  ...10718.39683

MEAN SQUARE
1021.304 1t
37.08788



Table 81.

Regression results for 0.5 mile (0.8 km) multilane divided

segments using accident rate (Continued).

LR AR MULTIPLE REGRESSION LR

"DEPENDENT VARTARIE VI

0T ACCIOENT RATE ~

"VARTABLE(SY ENTEREO ON STEP NOMgER 2.7

TWHYTRUE R
R SQUARE

ADJUSTED R SQUARE 0. 12900
“STANDARD EAROR 7 T8.93796

bt VARIABLE ...
i L ——

N vor
“(CONSYANT)

0.36743
0. 13%01

R SQUARE CHANGE  0.04801
F_CHANGE .13.98562 4 ... REQRFQEXON.

TUANALYSIS OF VARIANCE T T
DF SUM OF SQUARES
2

STGNIF P CHANGE ™ 0.0001 " " RESIDUAL " TTTUR88 T T 10184 181 10

8 e SE B

F = 22.47547 SIGNIF F = 0.0000

VANTANCES T T BauaioN ~cossioiocmn e o

0.10921 0.01800

..95% CONFONCE INTRVL B BETA .Y SIGT

0.07378 0. |‘4464 0.33922 6.067 0.0000
vas Q. 14735€-03  O.3685E-04 -0.21088E-03 -0.7481 €
$.83072 0.96234

-04  -0.223%4  -3.998 0.000f

U]

s VAfiABLE
vie

vig
\AXA

"0 10678720 10498

BETAINTPARTIAL
-0.07048 -0.07286

e iomaeaaa VARIABLES NOT IN THE EQUATION ------------= |
T L

0.89279

=1.238 0.2169

0.13260 0.12914
-0.013399 -0.01438

NI LE]
0.81229
0.93229

2.206 0.0282

i

!

1584.94983

MEAN SQUARE
792.47492
35.25955
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Table 82. Regression results for 0.5 mile (0.8 km) multilane undivided

segments using accident rate.

¢ s MULTIPLE REGRESSION L

DEPENDENT VARIABLE.. V37  TOT ACCIDENT RATE

.BEGINNING BLOCK NUMBER 1. METHOD: STEPWISE

LVARIABLE(S) ENTERED ON STEP NUMBER 1.. V24 UTILITY POLES

MULTIPLE R _ 0.30015 , _ ANALYSIS OF VARIANCE

ADJUSTED R SQUARE 0.08749 F CHANGE 34 .65337 REGRESSION

 STANDARD ERROR = 6€.94456 ... SIGNIF F CHANGE 0.0000 = RESIDUAL

F = 34.6%337

TmoentIIIsTssoroormiTaonsenmems VARIABLES IN THE EQUATION -----s=----o------c-ecc-e-coaoo-

VARIABLE 8 SE 8 93X CONFONCE INTRVL B BETA T SIGT

(CONSTANT) J3.4%427 0.9%5489% 1.57641 $.33234 3.618 0.0003

_oTmessse=---= VARIABLES NOT IN THE EQUATION -----=---==---

VARIABLE BETA IN PARTIAL MIN TOLER T SIG T

Vo4 <0 067047 -6. 00667 0. 86609 -0 va8 o9k T T T
vie -0.04186 -0.04381 0.99688 -0.819 0.4132
v2s -0.18000 -0.18680  0.97991 -3.552 0.0004

“Voa 5. 60198 6 00643 T T R e T S

V17 0.01831 0.01804 0.B834S 0.337 0.7363

OF = SUM OF SQUARES
1

1671.22666
350 - 16879.42423

SIGNIF £ = 0.0000

MEAN SQUARE
1671.22666
48.22695
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Table 82, Regression results for 0.5 mile (0.8 km) multilane undivided
segments using accident rate (Continued).

¢ s s NMULTIPLE

VARTABUEUS) ENTERED ON- STEP NUMBER 37" Va8~ Abt " "

“WULYEBUE @ "GUII0E

R SQUARE 0.12184 R SOUARE CHANGE 0.0311%
ADJUSTED R SOUARE  0.11681 ‘ F_CHANGE 12,61810

VARIABLE .o B see 93% CONFONCE INTRVL B

vae 0. 18451 0.02874 0.12804 0.24098
vas ~0. 18947E-00 0.53J4E-04 -0.29437E-03 -0.B4563E-04

LCONSTANTY ™~ &.88683 1 16784~ 3.58028 8.13956

B VARIABLES NOT IN THE EQUATION ----=---co---
e ETACIN - BRRTTAL  RONTOUER © V816 T

vO4 -0.01404 -0.01394  0.89380 _ -0.260 0.7950
vo2 0.12008 ©.12870  0.87309 2.421 0.0160

ESSION ¢ o0

"DEPENDENT VARTABLE. VAT O ACCTOENT AT T e

T ANALYSIS OF VARTANCE

©0.32566

_ -0. 18000

BETA

OF SUM OF SOQUARES

REGRESS1ON 2  2260.20806

RESIDUAL T 349 77 T 716290.45283

F = 24.21089  SIGNIF F = 0.0000

P PR R Al VARTABLUES TN THE BOUATION - -tocoileliiomncoadaniiaioais 7

Y sweT

6.427 0.0000
-3.552 0.0004
5.060 0.0000

B > Py D S-S 1 SRR S-39-S L - S
. D:08642 0.08229  0.79620 1.540 0.1244

MEAN SOUARE
1130. 10403
46 .67752



Table 82. Regression results for 0.5 mile (0.8 km) multilane undivided
. segments using accident rate (Continued).

A MULTIPLE REGRESSION L

“VANTABCE(S) ENTERED ON STED NUMBEL 3 R R

WUCFIPLE B 55664 P T
R SQUARE 0. 13639 R SQUARE CHANGE 0.0145S oF SUM OF SQUARES MEAN SQUARE
ADJUSTED R SQUARE = O.12094 FCHANGE = 5.86164 . REGRESSION e 3 ... 2820.08597 843.35199
“STANDARD "ERROR 6. 78%00 STGNTF ¢ CHANGE 7 0.0160 "RESIDUAL R 77 3 7 716020.60493° © 46.03622

_F = 18.2193%  SIGNIF F = 0.0000

(LN A Mg PP VARTABUES TN THE BQUATION ~- oo ooolioodooanacialoruoonyrny momm e

b.x&nms s SEB 95X CONFONCE INTRVL 8 ~ BETA T SI16 T

h va4 0.18221 0.02996 0. 10327 0.22114 0.28629 $.413 0.0000
vas .....70.20929E-03 0.5360£-04 -0.31471E-03 -0.!10I87E-03  -O. 19883 -3.805 0.0001
W™ "0. 04841 0.061876 0.00883 0.0833%6 0.12908

(CONSTANT) 4.86729 1.22007 2.4676% 7.26692 3.9839 0.0001

VARIABLE BETA IN PARTIAL MIN TOLER T SIGT

Vol S6.09088 <6.09069 0. 76088 -6 87170 seas
vie -0.08018 -0.08492  0.86664  -1.588 0.1133
I, 009998 009558 0.77€43  1.789.0.0745 .

FOR BLOCK NUMBER 1 _PIN » 0.080 LIMITS REACHED. = o




FEDERALLY COORDINATED PROGRAM (FCP| OF HIGHWAY
RESEARCH AND DEVELOPMENT

The Offices of Research and Development (R&D) of
the Federsl Highwsy Administration (FHWA) are
regponsible for s broad program of staff and contract
research and development and s Federalaid
program, conducted by or through the State highway
transportation agencies, that includes the Highwsy
Plarning and Research (HP&R) program end the
National Cooperative Highway Reseasch Program
(NCRRP) managed by the Transportation Research
Board. The FCP is a carefully selecied group of proj-
ects that uses research and development resources to
obtain timely solutions to urgent national! highwsy
engineering problems.®
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The diagona! double stripe on the cover of this report
represents & highway and is colorcoded to identify
the FCP category that the report falls under. A red
stripe is used for category 1, dark blue for category 2,
light blue for category 3, brown for category 4, gray
for category S, green for categories 6 and 7, and an
orange stripe identifies category 0.

FCP Category Descriptions

1. Improved Highway Design and Operation
for Safety
Safety R&D addresses problems associsted with
the responsibilities of the FHWA under the
Highway Safety Act and includes investigation of
appropriate design standards, roadside hardware,
signing. and physical and scientific date for the
formulstion of improved safety regulations.

Reduction of Traffic Congestion, and
Improved Operational Efficiency

Traffic R&D is concerned with increasing the
operationa! efficiency of existing highweys by
sdvancing technology, by improving designs for
existing as well as new [acilities, and by balancing
the demand-capacity relstionship through traffic
management techniques such as bus and carpool
preferentisl trestment, motorist information, and
_rerouting of traffic.

3. Eavironamental Considerations in Highway
!z-.l‘l. Locstion, Connruction, and Opere-

2.

7

Eavironmenta! R&D is directed toward identify- 6.

ing and evaluating highway slements that affect

'wmmm“dummmm
..n.:.:rwu--— m V..:l:l Singhe
e A D o ey ad Dovttopesen, Fobers Bighong
Aduniowsion. Weshague, D.C. 50990,

. Improved Technology for Highway

the quality of the human environment. The goals
sre reduction of adverse highway and wraffic
impacis, and protection end enhancement of the
environment.

Improved Materials Utilization and
Durability

Materials R&D is concerned with expanding the
knowledge and 1echnology of maserisls properties,
using available natural materials, improving struc.
tural foundation marerials, recycling highway
materials, converting industrial wastes into useful
highway products, developing extender or
substitute materials for those in short supply, and
developing more rapid and reliable testing
procedures. The goals are lower highway con-
struction costs and extended maintenance-free
operstion,

Improved Design 10 Reduce Costs, Exiend
Life Expectancy, and Insure Structural
Safery

Structural R&D is concerned with furthering the
latest technological sdvances in structursl and
hydraulic designs, fabrication processes, and
construction techniques te provide safe, efficient
highways ot ressonable costs.

Construcsion

This category is concerned with the research,
development, and implementation of highway
construction technology to increase productivity,
reduce energy consumption, conserve dwindling
resources, and reduce cosis while improving the
quality and methods of construetion.

Improved Techmology for Highway
Maintenance

This category addresses problems in preserving
the Neation's highways and includes sctivities in
physical maintenance, traffic services, mansge-
ment, sad equipment. The goal is 10 mazimire
operstional efficiency snd safety to the traveling
public while conserviag resources.

Other New Studies

This category, sot included in the seven-volume
official statement of the FCP, is concerned with
NP&R sad NCHRP studies not specifically related
e FCP projects. These studies imvelve RED
suppert of sther FHWA program office ressarch.
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