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FOREWORD 

The purpose of this study was to examine the specific characteristics 
of urban arterhl 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 urba:1 
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 ace ident 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 to the highway safety admi n, stratl)rs and po H ce 
officials ~o provided the accident data for this study. 

Sufficient copies of the research report are being distributed to 
provic.le 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. 

NOTICE 

Charles F. Sch~ffey 
Director, Office of Research 
Federal Highway Administration 

This document is disseminated under the sponsorship of the OP.partment 
of Transportation in the interest of infonnation exchange. The United 
States Government ass1111es no liability for its contents or use thereof. 

Tl'le contents of this report reflect the views of the authors wio are 
responsible for the facts and the accur;.cy 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 $tandard, 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. 
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APPENDIX E - DISTRIBUTIONAL CH~RACTERISTICS OF ROADWAY VARIABLES 

Introduction 

This appendix presents the results of a series of tests conducted to 
identify specific roadway characteristics .tiich 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 ff 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 ~ich 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 variables. If the calculated value !s less 
than the critical value, it is ass1.111ed that there is no association be­
tween the variables. 

Because the Chi-square statistic is strongly affected by sample size 
and table size, especially -.en large data samples are taken, the contin­
gency coefficient, c, was computed and used to detemfne if significance 
was attributable to snple size. The contingency coefficient ranges from 
0 to 1, (depending upon table size - for example the maxfm1111 value for a 
2 x 2 table is 0.707), with values close to O indicating that little rela­
tionship (association) exists between the variables even ff 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 var1 ab 1 es. 

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

1 



determine if the proportion of accidents to total accidents for a category 
1s 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 lllderrepresentation of acci­
dents.' Such findings provide useful information ihat can be utilized to 
further \Jnvest igate relationships between roadway features and accidents . 

• 
Results 

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

These res:.ilts 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
; ng tab 1 es 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 
(Feet) NUllltler Percent Number Percent 

7 - 9 1082 12.88 9895 10.71 

10 lOZO 12.14 11783 lZ.76 

11 1718 20.45 16532 17.90 

12 2386 28.42 2B720 31.08 

13 457 5.44 7062 7.64 

14 1348 16.05 15367 16.64 

15+ 388 4.62 3017 3.27 

Total 8399 100.00 92376 100.00 

•cr1t1c•1 z-value • 1.96 at a• 0,05 

Calculated Chi-square• 174.796 with 6 degrees of freedClffl 

Contingency coeff1c1ent, C • 0,042 

Critical Chi-square for a• 0.05 • 12.592 with 6 degrees of freedOIII 

Calculated 
Z-Val 11t 

6.11 

1.61 

5.83 

5.09 

7 .36 

1.38 

6.57 

Thus, as the c1icui1ted Ch1-1quare is greater than the critical Chi-square, 
1.t,, 174.796 >lZ.592, the frequencies are s1gnlf1cantly different. 
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Figure 2. Distribution of roadwa,i, segments and accidents 
by numher of throug~ lanes. 

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

O.1-Nile (0.16-km) l NIM!lbtl" of 
Segments Accidents 

NUlllber Of 
I Through Lanes Ninber Percent ~umber Percent 

1 189 2.18 700 0.74 

2 3786 43.62 29744 31.25 

3 550 6.34 ?239 7.61 

4 3437 39.61 42768 44.93 

5 151 1. 74 2485 2.61 

6+ 565 6.51 12244 12.86 

Total 8678 100.00 95180 100.00 

•Crtttc&l z-ulue • 1.96 at cs• o.os 
Calculated Chf-sQU1r1 ■ 922.541 with 5 degrees of fretd0111 

Contingency coeff1c1tnt, t • 0,094 

Crttfcal Chi-square for o • 0.05 • 11.070 with 5 degrees of freedom 

Calculated 
Z-Value 

13.96 

23.61 

4.29 

9.56 

4.94 

17.Z3 

Thus, 11 the c1lcul1ted Cht-squ1re ts greater than the critical Chi-square, 
t.1., 922.541 >11.070, th1 fr1quenctes are st;ntfte1ntly different. 
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Ftgure 3. Distribution of roadway segments and accidents 
by average shoulder width. 

Table 3. Z-test and Chi-square test results for average shou1der width. 

0.1-Mile (0.16-k~) N11111ber of 
Segraents Accidents 

Average Shoulder 
Width (Feet) Number Percent Niantier Percent 

l - 3 343 24.26 2425 23.89 

4 - 6 479 33.87 3296 32.47 

7 - 9 340 24.05 1952 19.23 

10+ 252 17.82 2478 24.41 

Total 1414 100.00 10151 100.00 

•Cr1ttcal z-va1ue • 1.96 1t a • 0.05 

C1lcuhted Chi-square• 38.175 with 3 degrees of fre~011 

Continvency coeff1cent, C • 0.057 

Crtttc1l Chi-squirt for a• 0.05 • 7.815 with 3 degrees of frttdOII 

C1lc11hted 
Z-Val ue 

0.30 

1.06 

4.26 

5.47 

Thus, u thl c1lcu11tecl Chi-square is greater thM the cr1t1ca1 Chi-square, 
f,1,, 38.175 >7.815, tht frequencies are 1t9n1fic1ntly different. 
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Figure 4. Distribution of roadway segments and ace1~ ts 
by roadway class1f1cat1on. 

Table 4. Z-test and Chi-square test results for roadway clus1ftcatton. 

b.1-Mtle (0.16-km) Number of 
Segments Accidents 

Roadway 
Cl1sstftc1tton Nllllber Percent Nuaber Percent 

One-way 726 8.37 8089 a.so 
TIIIO-lane, two-way 3459 39.86 25989 27.31 

Nulttlane divided 1997 23.01 28337 29.77 

Nult11ane und1v1ded 2496 21.11 32765 34.42 

Total 8678 100.00 95180 100.00 

•Cr1tica1 z-value • 1.96 at o • 0.05 

C1lcul1tecl Cftt-1qu1re • 641.754 with 3 degrees of' freedOIII 

Contingency coefficient, C • 0.078 

Crtttcat Chi-square for a• 0.05 • 7.815 wttft 3 degren of freed• 

C1lcul lted 
Z-Y1lue 

0.42 

24.84 

13.26 

10.16 

Thus, • the calculated Ott-square ts greatar than tllt crtttca1 Oit-s111111re. 
1.1.1 141.754 >7.815, the frequenctn are si9ntftcantly 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-kln) N11111ber of 

P1veaent 
Segt11ents Accidents 

Surface Nunlber Percent Number Percent 

81t1111nous 6828 78.82 76951 80.88 

Concrete 1835 21.18 18196 19.12 

Total 8663 100.00 95147 100.00 

*Cr1t1ca1 z-value • 1.96 at~• 0.05 

C1lcul1t1d Chi-square• 21.462 with 1 degree of freedom 

Contingency coeff1cfent • 0.014 

Critical Chi-square for a• 0.05 • 3.841 wtth 1 degree of fr1ecl0111 

C1lcul lted 
Z-Value 

4.65 

4.65 

Titus, u the c1lcul1ted Chi-square ts greater than the crltfcal Chi-square, 
I.e., 21,462>3,141, the frequencies are slgn1ftcantli different. 
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Figure 6. Distribution of roadway segments and accidents 
by lled1an width. 

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

o.1-Mile (0.16-k~) Hiaber' of 
Seglllents Accidents 

Median wtdtb 
(fHt) Nllllber Pe,.cent Nullber Percent 

1 - 4 192 12.35 3263 15.0Z 

5 • 10 435 27.97 5741 Z6.U 

11 - Z0 167 10.74 2197 10.11 

21 • 40 ~3 25,92 51118 23,88 

U+ 358 23.02 5332 24,55 

Total 1555 100.00 21721 100.00 

•Cr1ttca1 Z•f■ lue • 1.96 at a• 0,05 

C1lcul1ted C111-squ1re • 12.731 with 4 degrees of frNclo­

Cont1ngtncy coefftctent, C • 0,023 

Crttfcal Cllt-sqv1re for o • 0.05 • t.488 wtth 4 degrees of freedOIII 

Calculated 
Z-Yalue 

2.87 

1.33 

0.79 

1.81 

1.35 

TIius, 11 the calculated Cht-square ts .-eater than the crtttcal c111-squ1rt, 
1,t,, 12,731 >t.481, the frequenctes art st9ntfic1ntly d1fftrtnt. 
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Distribution of roadway segments and accidents 
by median curb. 

Table 7. I-test and Ch1-square test results for aed1an curb. 

' 
O.l-M11e (0.16-km) Mulllber of 

Seg111ents Accidents 

Median Curb llunlber Percent Number Percent 

Curb 1418 M.91 20096 94.H 

No Curb 76 5.09 1250 5.86 

Total 1494 100. "'1 21346 100.00 

*Critical z•v•lue • 1.96 •t c • 0,05 

Calcu1ated Ch1-squar1 • 1,372 ~1th l degree of freedom 

Contingency coefficient• 0.008 

Critical Chi-square for ca• 0.05 • 3,841 with 1 degrH of freedom 

Calculated 
Z-Value 

1.23 

1.23 

Thus, as the calculated Chi-square 1s less than the critical Chi-square, 
1.e., 1.372<3.841, the frequencies are not signtftcant1y 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 aedian type. 

0.1-Nfle (0.16-km) Number of 
Segments Accidents 

!iledlan Type Number Percent Number Percent 

Paved 514 96.62 8135 99.09 

Unpaved 18 3.38 75 0.91 

Total 532 100.00 8211 100.00 

•Crltfc11 z•v1lue • 1.96 at a• 0.05 

Calculated Chf-square • 26.666 with 1 degree of freed0111 

Conttngency coefffcfent • 0.055 

Cr1tica1 Chf-squ1r1 for a• 0.05 • 3.841 wfth 1 degree of freedom 

Calculated 
Z-Value 

5.38 

5.38 

Thus, as the c1lcul1ted Chi-square is greater than the crftfcal Chl~square, 
f.1., 26.666>3.841, the frequencfes are sfgnfffcantly 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 -
Right Side N\Mllber Percent Number Percent 

None 1403 16.17 10469 11.00 

Vertical 6017 69.33 71332 74.94 

'lountable 1258 14.50 13379 14.06 

Total 8678 100.00 95180 100.00 

•cr1ttc1l z-value • l.96 at :i • 0.05 

Calculated Chi-square• 220.505 with 2 degrees of freed0111 

Contingency coefficient• 0.046 

Critical Chi-square for a• 0.05 • 5.991 with 2 degrees of freed0111 

Calcul 1ted 
Z-V1l ue 

14.48 

11.47 

1.13 

Thus. as the calculated Chl-squ•~e is greater than the critical Chi-square, 
i.e., 220.50S>5.991, the frequencies are significantly different. 
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Figure 10 .. D1stribut1on 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-k•) Number of 

Curb Type -
Segwients Accidents 

Left Side Number Percent Nllllber Percent 

None 1319 15.20 9590 10.08 

Vertical 6081 70.07 72718 76.40 

Mountable 1278 14.73 12872 13.52 

Tot&l 8678 100.00 95180 100.00 

*Cr1t1cal z-value • 1.96 at ex• 0.05 

Calculated Chi-square• 249,175 with 2 degrees of freed0111 

Contingency coefficient• 0,049 

Critical Chi-square for a• 0.05 • 5.991 with 2 degrees of frtecl011 

Calculated 
Z-Yal ue 

14.!IO 

13.19 

3.13 

Thus, as the calculated Chi-square fs greater than the critical Chi-square, 
1.e., 249.175>5.991, the frequencies are stgn1f1cantly different. 
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Figure 11. Distribution of roadway segments and acc1 dents 
by percent guardrail. 

Table 11. Z-test and Chi-square test results for percent guardrail. 

0.1-Mile (0.16-km) N1M1ber of 
Segments Accidenh 

Percent 
6uardra11 Nllllber Percent Number Percent 

0 833Z 96.0Z 90415 94.99 

1 - ZO 180 2.07 2703 2.84 

21+ 156 1.91 2062 2,17 

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 o ■ O.O~ ■ 5.991 with 2 degrees of freed011 

C1lc11l1ted 
I-Value 

,.zo 
4.16 

1.56 

Thus, as the calculated Chi-square 1s greater than the critical Chi-square, 
1.e., 20,048 >5.991, the frequencies art significantly different. 
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Figure 12. Distribution of roadway segments and accidents 
by nllllber of signalized intersections per s~nt. 
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Table 12. Z-test and Chf-square test results for the nUllber of 
s 1 !in& 1 fzed 1 ntersect 1 ons per segment . 

0.1-"ile (0.16-km) Number of 
NiMCer Of 
Signalized 

Segnient5 ~cc I dents 

Intersect tons Number Percent Nllllber Perce"t 

0 6382 73.54 56439 59.30 

1 1851 21.33 30261 31.79 

2 428 4.93 8101 8.51 

3 17 o.zo 379 0.40 

Tot1l 8678 100.00 95180 100.00 

*Crftic1l z-value • 1.96 1t 11 • O.OS 

C1lcul1ted Chf-squ1re • 681.026 with 3 degrees of freedc,,n 

Contingency coefficient, C • 0.081 

Crftic1l Chi-squire for o • 0.05 • 7.815 with 3 degrees of freedom 

Calculated 
Z-Yalue 

25.99 

20.19 

11.53 

2.93 

Thus, as the c1lcul1ted Chi-squire is gre1ter than the crftfc1l Chi-square, 
i.e., 681.026 >7.815, the frequencies are sfgnific1ntly dfffere'lt. 
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Figure 13. Distribution of roadway segments and accidents 
by nUlllber of no"s1gnalized intersections per segment. 

Table 13: Z-test and Chi-square test results for the number of 
nons1gna11zed intersections per segment. 

0.1-Mtle (0.16-km) Number of 
Nllllber Of Sepents Acct dents 

Nonstgnaltzed 
Intersect tons Nulllber Percent Nufflber Percent 

0 2818 32.47 33055 34.73 

1 3876 44.67 40678 42.74 ... 
2 1613 18.59 17636 18.53 

3 230 2.65 2467 2.59 

4 141 1.62 1344 1.41 

Total 8'78 100.00 95180 100.00 

•Crttfcal z-value • 1.96 at a• 0.05 

Calculated Chi-square• 21.237 wttn I degrees of freedom 

COnttngtncy coefffctent. t • 0,014 

Crfttcal Chf-square for a • 0,05 • 9.488 with 4 degrees of frttdOII 

Calculated 
Z-Yalue 

4.23 

3.47 

0.13 

0.33 

1.60 

TIius. u the calculated Ch1-squart ts greater th111 the er1ttca1 Chi-square. 
f,e .• 21.237 > t.488, the frequenc:tes are s19ntftc1ntly differ111t. 
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Figure 14. Distribution of roadway segaents and accidents 
by nUllber of b~s stops per segnient. 

Table 14. Z-test and Chi-square test results for number of 
bus stops per segment. 

0.1-Mile (0.16-lul) Nunlber of 
Seglllents Accidents 

Nunlber Of Cat cut ated Significance• 
Bus Stops N•er Percent NU11Der Percent 

0 5410 62.34 51086 53.68 

1 1695 19.53 21867 22.97 

2 1495 17.23 20915 21.97 

3 65 0.75 1176 1.24 

' 13 0.15 136 0,14 

Total 1678 100.00 95180 100.00 

•Crftfcal Z•¥alu1 • 1.96 at ca• 0.05 

Calculated Chi-square• 250.220 with, degrffs of frttdOII 

Contingency cotfftctent • O.CM9 

Critical CM-1qu1rt for • • 0.05 • 9.488 with 4 degrtts of freedoa 

Z•Y&lue 

15.52 

7.33 

10.29 

3.99 

0.16 

'nlus. n the ca1cu11ted Cht-squ1rt is gr11te, th111 tllt cr1ttca1 Chi-square, 
1.,., 2SO,Z20>t,418, tlle frequencies n sfgniftc1ntly different. 
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Ftgure 15. Distribution of roadway segments and accidents 
by bus stop type - curb. 

Table 15. Z-test and Chi-square test results for bus stop type-curb. 

0.1-Mtle (0.16-k■) N1111ber of 
Se~nts Accidents 

Bus Stop 
Type - Curb Number Percent Nllllber Percent 

No 5439 62.68 51410 54.0l 

Yes 3239 37 .32 43770 45.99 

Total 8678 100.00 95180 100.00 

•Critical z•value • 1.96 at o • 0.05 

C11cu11ted Chi-square• 240,511 •1th 1 degree of freed0111 

Contingency coefficient• 0,0"8 

Crft1c&l Chi-square for a• 0.05 • 3.841 with l degree of fretdOffl 

Cal cul 1ted 
Z-Val ue 

15.52 

15.52 

TIius, as the c11cu11ted Chi-square ts greater than the crtttcal Chi-square, 
t.e., 240.511>3.841, the frequencies are sfgntftcantly different. 
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Figure 16. D1str1but1on of roadway segments and accidents 
by bus stop type - pull out. 

Table 16. Z-test and Chi-square test results for bus stop type - pullout. 

0.1-Mile (0.16-lall) Nulllbei- of 
Segllents Acetdents 

Bus Stop Type-
Pullout Nulltber Percent Nuntler Percent 

lllo 86-45 99.62 94804 99.60 

Yes 33 0.38 376 0.40 

Total 8178 100.00 95180 100.00 

•trtttcal z-olue • 1.96 at ca• 0.OS 

Calculated Cht-squ1r1 • 0.015 wtth 1 degree o' fretdOII 

Contingency coefficient, C • 0.0004 

Critical Chi-square for ca• 0.05 • 3,841 with 1 degrte of fretdOIII 

Calculated 
I-Value 

0 . .:1 

0.21 

Tlllls, as the catcul1ttd Chi-square ts less than the crtttcal Cht-sq111r1, 
1,t., 0,015 <3,IU, the frequenctn ,,.. not s1gntficant1y different. 
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Figure 17. Distribution of roadway se~nts and accidents 
by nUllber of near side bus stops per segment. 

Table 17. Z-test and Chi-square test results for nllllber of 
near side bus stops per segment. 

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

Bus Stop - Calcullted Significance• 
Near Side Nllllber Percent Number Percent 

0 6678 76.95 68051 71.50 

1 1304 15.03 i6934 17. 78 

z 644 7.42 9305 9.78 

3+ 52 0.60 890 0.94 

Tot1l 8678 100.00 95180 lC0.00 

•crttic1l z-Vllue • 1.96 at a• o.os 
C1lcul1ted Chi-square• 123,468 w1th 3 degrees of freedom 

Contingency coefficient, C • 0.034 

Crtt1c11 Chi-squire for a• 0.05 • 7,815 with 3 degrees of frtedOIII 

Z-V1lue 

10.83 

6.48 

7.14 

3.16 

Thus, as the c1lcul1ttd Chi-square ts gre.ttr than the cr1t1ca1 Chi-square, 
1.t,, 123,418 >7.815, the frequencies are slgn1f1c1ntly different. 
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Figure 18. Distribution of roadway segaents 111d accidents 
by nUlllber of far side bus stops per segaent. 

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

0.1-Mfle (0.16-lt■) Number of 
Acct dents Segaitnts 

Bus Stop • Calculated Stgnlf1c1nce* 
Fr Sfde NUlllber- Percent NUlllber- Percent 

0 7789 89.75 83454 87.68 

1 642 7.40 8645 9.08 

2+ 247 2.85 3081 3.24 

Total 8678 100.00 95180 100.00 

*Crftfcal z-value • 1.96 at a• 0.05 • 

Calculated Chi-square• 32.934 wfth 2 degrees of fretd011 

Contingency coefftctent, C • 0.018 

Critical Chi-square for a• 0.05 • 5.991 with 2 degrees of freecl:i■ 

Z-Value 

5.67 

5.27 

1.98 

Thus, u the calculated Chi-square is greater than the critical Chi-square, 
i.e., 32.934 >5.991, the frequencies are significantly different. 
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Figure 19. D1str1but1on of roadway segments and accidents 
by nllllber of ■1db1ock bus stops per seg11ent. 

Table 19. Z-test and Chi-square test results for nUlllber of 
■1dblock bus stops per seg111ent. 

0.1-Nile (0.16-km) NUlllber of 
Accidenh Segllents 

Bus Stop - Cilculited Signific1nce• 
Midblock Nllllber- Per-cent Nlllllber- Per-cent 

0 7804 89.92 83055 87.26 

1 719 8,29 9630 10.12 

2+ 155 1, 79 2495 2.62 

Total 8678 100.00 95180 100.00 

•Cr-1tic11 z-v1lue • 1,96 1t a• 0.05 

C1lcul1tld Chi-squire• 55,009 with 2 degrees of frHdOIII 

Contingency coefficient, C • 0,023 

Crttlcal Ch1-squar-e for a• 0.05 • 5.991 with 2 degrees flf freedom 

Z-Value 

7.19 

5.46 

4.72 

Thus, 11 the calculated Chi-squire ts greatw then the cr1ttca1 Chi-square, 
t.e., 55,009 >5.991, tht frequencies rt significantly dt,rerent. 
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Figure 20. Distribution of roadway segaents and accidents 
by number of driveways per segment. 

Table 20. Z-test and Chi-square test results for number of 
driveways per segaent. 

0.1-Hile (0.16-km) Number of 
Segments Accidents 

Number Of 
Driveways Nlll!ber Percent NU10er Percent 

0 996 11.48 8206 8.62 
•. 

1 - 3 2289 26.38 23331 24.51 

4 - ' 2550 29.37 29444 30.S4 

7 - 10 2113 24.35 26277 27 .61 

U - 13 542 6.25 6077 6.38 

14+ 188 2,17 1845 1.94 

Totll 8678 100.00 95180 100.00 

•Critical 1-value • 1.96 at a• o.os 
Calculated Chi-square• 123.864 with 5 degrees of freed0111 

Contingency coefficient, C ■ 0.035 

Critical Chi-square for a• 0.05 • 11,070 w1th 5 degrees of freedc. 

Calculated 
Z-Value 

8.96 

3.86 

2.99 

6.52 

0.51 

1.47 

Ttlus, u the calculated Chi-square 1s greater th• the critical Chi-square, 
1.e., 123.864 >11.070, the frequencies are sign1f1c1ntly different. 
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Figure 20. Distribution of roadway segments and accidents 
by nunber of driveways per segnent. 

Table 20. Z-test and Chi-square test results for number of 
driveways per segment. 

O.l-M11e (0.16-k•) Number of 

NUlllber Of 
Segments Ac~1dents 

01"1veways NUlllbel" Pel"c:ent Nllllbel" Percel't 

0 996 11.48 8206 8.62 

1 - 3 2289 26.38 23331 24.51 

4 - 6 2550 29.37 29444 30.94 

7 - 10 2113 24.35 26277 27.61 

11 - 13 542 6,Z5 6077 6.38 

14+ 188 2,17 1845 1.94 

Totil 8678 100.00 95180 100.00 

•Crit.ical z-value • 1.96 at Cl• 0.05 

Calculated Chi-square• 123.864 with 5 dtgl"HS of fr1td0111 

Contingency coefficient, C • 0.035 

Critical Chi-square for a ■ 0,05 ■ 11,070 with 5 degrees of freedOII 

Calculated 
Z-Value 

8.96 

3.86 

2.99 

6.52 

0.51 

1.47 

Thus, as the calculated Chi-square ts greater th., the crttfcal Chi-square, 
1.e., 123.864 >11,070, the frequencies re stgntftc1ntly 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-"lle (0.16-k•) NIMlber of 
Segments Accidents 

Curb Lane Usage Nulllber Percent Number Percent 

Through 4499 51.84 47860 50.29 

Bus 1 0.01 1 0.00 

Restricted 2198 25.33 31447 33.04 

Unrestricted 10 0.12 21 0.03 

Lf•ited 68 0.78 1038 1.09 

Other 1902 21.92 14805 15.55 
Totll 8678 100.00 95!80 100.00 

•Crtttc11 z-v11ue • 1.96 1t a• 0.05 

C1lculattd Chi-square • 376.749 with S degrees of frtedCIII 

Contingency coefficient• 0.060 

Cr1tic1l Cht-squ1re for c • 0.05 • 11.07 with 5 degrees of fretdOII 

Calculated 
Z-Yalue 

2.78 

Z.13 

14.69 

3.90 

2.67 

15.44 

Thus, ts the c1lcul1ted Chi-squirt 1s greater thtn the cr1t1c11 Cht-squart, 
1.t., 376.741>11.07, tnt frequencies 1rt stgntftcantly different. 
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Figure 2Z. Distribution of roadway segments and accidents 
by parking lane - right side. 

Table 22. Z-test and Chi-square test resu1ts 
for parking lane-right side. 

0.1-Mile (0.16-km) NIRber of 
Segments Accidents 

Parking Lane -
Right Side Nllllber Percent Number l'ercent 

None 5008 57.71 S4749 57 .53 

Partial 1027 11.83 13662 14.35 

Continuous 2643 30.46 26769 28.12 

Total 8678 100.00 95180 100.00 

*Crftfcal z-value • 1.96 at a• O.OS 

Calculated Chi-square• 51,007 wigh 2 degrees of freedom 

Contingency coefficient• 0.022 

Critical Chi-squire for a• 0.05 • 5.991 with 2 degrees of freedom 

C11c:ulated 
Z-Val ue 

0.34 

6.o15 

4.62 

Thus, 1s the calcu1atlon Chl•squart ts greater than the crttlctl Chi-square, 
1.e., 51,007>5.991, the frequencies are significantly different. 
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Figure 23. D1stribut1on of roadway se~nts and accidents 
by parking lane - left side. 

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

0.l-M11t (0.16-km) Number of 
Segments Accidents 

Parking Lane -
Left S1de Number Percent Nlllt)er Percent 

None 5018 57.83 55213 58.01 

Partt al 1014 11.68 13465 14.15 

Continuous 2646 30.49 26502 27.84 

Total 8678 100.00 95180 100.00 

•Cr1t1ca1 z-value • 1.96 at o • 0.05 

Calculated Chi-square• 54.481 with 2 degrees of freedom 

Contingency coefficient• 0,023 

Critical Chi-square for a• 0,05 • 5.991 with 2 degrees of freedom 

Calculated 
2-Yalue 

0.33 

6.34 

5.25 

Thus, as the calculated Chi-square Is greater than the critical Chi-square, 
i.e., 54,481>5,991, the frequencies are s1gnlflcant1y different. 
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Figure 24. Distribution of roadway segments and .:cidents 
by the ntlllber of right turn bays at intersections. 

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

0.1-Mile (0.16-k■) Nu.tier of 

Right Turn Bays 
Seg111ents Accidents 

at Intersections Number Percent Number Percent 

0 8082 93.13 86414 90.79 

1 540 6.22 7824 8.22 

2+ 56 0.65 942 0.99 

Total 8678 100.00 95180 100.00 

•Crtttcal z-value • 1.96 at a• 0.05 

Calculated Chi-square• 54.016 with 2 degrees 0f freedom 

Contingency coefficient• 0.023 

Critical Chi-square for a• 0.05 • 5.991 with 2 degrees of freecle11 

Calculated 
Z-Value 

7.29 

6.55 

3.15 

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 nllllber of left turn bays at intersections. 

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

0.l-Mi1e (0.16-km) Nuaber of 

Left Turn Bays 
Se9111ents Accidents 

at Intersections Nllllber Percent Nim:,er Percent 

0 7724 89.00 80451 84.52 

1 663 7.64 10053 10.56 

z 248 2.86 4062 4.Z7 

3+ 43 0.50 614 0.65 

Total 8678 100.00 95180 100.00 

ecr1ttc1l z-value • 1.96 1t "• 0.05 

Calculated Cht-squ1re • 125.536 with 3 degrees of fr1ed011 

Contingency coefftci~nt • 0.035 

Cr1ttc11 Chi-squirt ror a• 0.05 • 7.815 wtth 3 degrees of rreed0111 

C11cu11tec: 
Z-Va1ue 

11.16 

8.57 

6.30 

1.68 

Thus, as the c1lcul1t1d Chi-square 1s greater then the critical Chi-square, 
I.e. 125,536>7.815, the rrequenct1s are s1gn1ftcant1y different. 
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Figure 26. Distribution of roadway segments and accidents 
by the nUllber of right turn bays at midblock driveways. 

Table 26. Z-test and Chi-square test results for the nUllber 
of right turn bays at ■1dblock driveways. 

0.1-Mile (0.16-km) Niaber of 
Right Turn 81ys Segnients Accidents 

It Nidblock C1lcul1ted Significance* 
Driveways Nllllber Percent ,U'llber Percent 

0 8580 98.88 93976 98.73 

1 82 0.94 912 0.96 

2 16 0.18 292 0.31 

Total 8'78 100.00 95180 100.00 

•Crtticll z-value • 1.96 It ca• o.os 
C11cul1ted Chi-square• 4.048 with 2 degrees of freedoin 

Contingency coefficient• 0,006 

Crtttc11 Chi-square for a• 0.05 • 5.991 witn 2 degrees of frttd0111 

Z-Value 

1.09 

0.12 

2.01 

Thus, 11 the c11cu11ted Cht-squ1re ts less thin the critical Cht-squ1re, 
i.e., 4,048 <5.991, the frequencies ire not stgnific1ntly different. 
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Figure 27. Distribution of roadway segments and accidents 
by vertical al1nement. 

Tabl: L. • Z-test and Chi-square test results for vertical a11nment. 

0.l-M11e (0.16-km) Number of 

Vertical 
Segments Accidents 

Alinement Ni,at,er Percent Nllllber Percent 

Level 5094 58.86 55576 58.56 

Moderate 3167 36.59 35344 37.24 

Steep 394 4.55 3984 4.20 

Total 8655 100.00 94904 100.00 

ecr1t1c:1l z-,11ue • 1.96 at~• 0.05 

Calculated Chi-square• 3,376 wfth 2 degrees of freedOII 

Contingency coefficient, C • o.ooe 
Critical Chi-square for o • 0,05 • 5.991 •1th 2 degrees of frtedoa 

Calcuhted 
Z-Value 

0.54 

1.20 

1.57 

TIius, 11 the calcu11ted Chi-squirt 1s less th., tht cr1t1c1l Ch1-1qu1re. 
1.e., 3,37e <5.991, tlle frequencies ire not s1gn1f1cant1y different. 
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Figure 28. D1str1bution of roadway segments and accidents 
by horizontal alinement. 

Table 28. Z-test Md Chi-square test results for horizontal alfnenent. 

O.l-M11e (0.16-u) Number of 
Segnients Accidents 

Borizont•l 
Aline11ent Nllllber Percent Nllllber Percent 

Straight 7572 87.58 83012 87.52 

CUl"VI 107'1 12."2 11840 12.48 

Total 8646 100,00 94852 100.00 

•Critical z-value • 1.96 at a• 0.05 

Calculated Chi-square• 0.021 with 1 degree of freed0111 

Cont~ngency coefficient, C ■ 0.0005 

Critical Chi-square for a• 0,05 • 3,841 wtth 1 degree of fretdOII 

Calculated 
Z-V1lue 

0,1& 

0.16 

Thus, • the calculated Chi-square ts less than the crttlcal Chi-square, 
I.e., 0.021 <3,Ml, the frequencies are not 11gn1fic1ntly different. 
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Figure 29. Distribution of roadway segnients and accidents 
by the nllllber of large obstacles per segaent. 

Table 29. Z-test and Chi-square test results for the nUllber of 
large obstacles per segment. 

O.l-M1lt (O.16-k■) Number of 

NUlllber 0, 
Segments Accidents 

Large Obstacles Number Percent Nunt>er Percent 

0 - 4 1704 19.64 12514 13.15 

5 - 9 2217 25.55 21667 22,76 

10 - 14 1962 22.61 22593 23.74 

15+ 2795 32.20 38406 40.35 

Total 8678 100.00 95180 100.00 

*Cr1t1cal z-value • 1.96 at a• 0.05 

Calculated Cht-squart • 408.551 with 3 degrees of freed011 

Contingency coefficttnt, C • 0.063 

Crtttcal Ch1-squ1r1 for a• 0.05 • 7 .B15 •1th 3 degrees of freed• 

Calculated 
I-Value 

16.83 

5.90 

2.37 

14.84 

Thus, a the catculatld Cht-square ts greater than the crtttcal Chi-square, 
t.e., 408.551 >7.815, the frequencies are stgntftcantly different. 
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Figure 30. Distribution of roadway segments and accidents 
by the nUlllber of 511111 obstacles per segment. 
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Table 30. Z-test and Chi-square test results for the nlllllber of 
S11111 obstacles per segment. 

0.1-Mile (0.16-km) Number of 
Segiaents Accidents 

NUlllber Of 
Sfflal 1 Obstacles Number Percent Number Percent 

0 3524 40.60 41808 43.94 

1 1071 12.34 12880 13.53 

2 721 8.31 7381 7.75 

3 563 6.49 5940 6.24 

4 551 6.35 5210 5.47 

5 471 5.43 3988 4.19 

6+ 1777 20.48 17973 18.88 

Total 8678 100.00 95180 100.00 

•Critical z-value • 1,96 at o • 0.05 

Calculated Chi-square• 82.322 wtth 6 degrees of freedom 

Contingency coefficient, C • 0.028 

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

Calculated 
Z-Yalue 

5.96 

3.11 

1.84 

0.91 

3.41 

5.44 

3.62 

Thu~, u the calculated Chi-square ts greater than the critical Chi-square, 
~.e., B2.322 >12.592, the frequencies are stgn1f1cantly 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. 

O.l-M11e (0.16-km) NUll!ber of 
Segfflent5 Acc1dtnts 

llulllber Of Calcuhted Significance• 
Trees NUlllber Percent NW11Der Percent 

0 5588 64.39 64526 67.80 

1 - 4 1136 13.09 10474 11.00 

5 - 8 812 9.36 8095 8.50 

9 - 12 608 7.01 6422 6.75 

13+ 534 6.15 5663 5,95 

Total 8678 100.00 95180 100.00 

•Critical z-value • 1,96 at o • 0.05 

C1lcul1ttd Chi-square• 52.661 with 4 degrees of freedom 

Contingency coefficient• 0,023 

C1lcul1ttd Chi-square for o • D.05 • 9.4BB with 4 degrees of fretd0111 

Z-Val ue 

6.48 

5.90 

2.71 

0,92 

0.77 

TIius, as the c11cu11ted Chi-square 1s greattl" th,n the critical Chi-square, 
I.e., 52.661 >9.488, the frequencies art slgnlflc•ntly different. 
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Figure 32. 01str1but1on of roadway segments and accidents 

• by nllfflber of utility poles per segment. 

Table 32. Z-test and Chi-square test results for nlllllber of 
utility poles per segment. 

0.l-M11e (0.16-lal) NUlllber of 
Segtllents Accidents 

Jlulllber Of - C11cu11ted Significance• 
Utility Poles Nulllber Percert. llllllber Percent 

0 - 3 2777 32.00 19819 20.82 

4 - 7 3564 41.07 38516 40.48 

8 - 11 1790 20.63 26"4 27.78 

12 • 15 382 4.40 6551 6.89 

11+ 155 1.90 3840 4.03 

TDU1 1678 100.00 95180 100.00 

•Cr1t1ca1 z-value • 1.96 at a• 0.05 

Calculated Chi-square• 774.926 with 4 degrees of frtedOIII 

Coftt1nllftCY coefficient • 0.086 

Cr1t1ca1 Chl•sceuare fDr • • 0.05 • t.'88 with 4 degrHs of fretdoa 

Z-Yalue 

2~.16 

1.10 

14.34 

8.90 

t.88 

Titus, • tM calculated Clll•111111re Is gl'Hter th111 the crltlc1l Clll-square, 
I.e., 7711.tH >t.'88, the frequencies are significantly d1ffer111t. 
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Figure 33. 01strtbut1on of roadway segaents and accidents 
ty type of land use. 

Table 33. Z-test and Chi-square test results for type of land use. 

O.1-Mfle (0,16-1111) IUlllber of 
Segllents Acct dents 

Type Of 
Land use Nulber Percent NUlllber Percent 

eo.er-c1,1 2618 30.83 43144 46.39 

Resfdentf11 4194 49.39 34994 37.63 

Vacant 992 11.68 7274 7.82 

Otfter Al a.1O 7588 8.16 

Total 1412 100.00 13000 100.00 

•trtttcal z-va1ue • 1,N ca• D,05 

Calculated Chf•square • 839,054 wtth 3 degrees of frttdoll 

Contfntency coefffc1ent, C • O.091 

Crftftl 1 Cllf •SIIUlrt fr,r II • 0, 05 • 7,815 wftll 3 de9rNS of fl"ftCICIII 

C1lculated 
Z-Yalue 

27.59 

Zl.31 

lZ.45 

0.1, 

TIius, • Ute calcutated C11t-1quar1 11 re1ter lt\111 tlle crftical Chi-square, 
1,1,, .,..05& >7 ,115, the frequettefft IN 1tp1ftc1fttly different, 
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Figure 34. Distribution of roadway segaents and accidents 
by ■1dblock right turn lanes. 

Table 34. Z-test 111d Chi-square test results 
for aidblock right turn lanes. 

0.1-Mflt (0.16-u) Nlllber of 
Segllents Accidents 

Right Turn 
Lanes M1db1ock NUlllbel' Percent Nlllli>tl' Percent 

llonl 8675 99.97 95168 99.99 

Yes 3 0.03 12 0.01 

Tot1l 8678 100.00 95180 100.00 

*C1'ftfc11 l•Vllllt • 1,96 at G • o.os 
Calculated Ctl1•square e 1.353 wfth 1 degree of freedoa 

Contingency coefficient• 0.004 

Cr1tfcal Ch1•SQUll't for G • 0.05 • 3,841 with l d19ree of freedOII 

C11cu11ted 
I-Vilue 

1.63 

1.63 

Thus, u the c1lcul1ted Cht-squal't ts le,, than the cr1ttc1l Cht-squ1r1. 
t.e., 1,353 < 3.841, the frequencies are not s1gn1ftcantly 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. 

0.1-Nlle (0.16-kll) Nllllberof 
Segaents Accidents 

RD1dw1y L1ght1ng NUllber Percent Numer Percent 

None 959 11.05 5932 6.23 

Yes 7719 88.95 892'8 93.77 

Total 8678 100.00 95180 100.00 

•Critic11 z-value • 1,96 at a• 0,05 

Calculated Chi-square ■ 297,300 with l degree of freedOIII 

Contingency coefficient• 0.053 

Crtttcal Chi-square for a• 0,05 ■ 3.841 with 1 degree of freedOIII 

C1lc;uhted 
Z-V1lue 

17.26 

17 .26 

Thus. n the calculated Ch1-squart 11 greater than the critical Chi-square, 
1.1., 297.300>3,841, the freq..enc1ts are s1gntftcant1y different. 
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Figure 36. Distribution of roadway segments and accidents 
by ctty size. 

Table 36. Z-test 111d Chi-square test results for city size. 

o.1.i.111 (0.16-lal) Nulllber of 
Segaents Accidents 

City Size llullbtr Percent Nullber Percent -
S.111 448 5.lfi 2875 3.0Z 

Mld1ia 3106 43.86 44469 46.72 

L1rtt 4424 50.98 47B36 50.26 

Total 8678 100.00 95180 100.00 

•Crlt1ca1 Z•Ytlue • 1,16 at o • 0,05 

C1lcul1ttd Cht-scauare • 128,878 •1th 2 degrees of freed0111 

Collttngency eotff1cttflt, C • 0.035 

Crft1c11 Chf-square fo,r a• a.as • 5.191 with 2 degrees of frttdaa 

Calculated 
Z-Yalue 

10.85 

s.12 

1.29 

Thus, • the calculatld Ch1•SQUare ts greater than the critical Cht-1qu1rt, 
t.t,, 128,178 >5.991, tllt frequenctn art stgniftcantly different. 
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figure 37. Distribution of roadway segments and accidents 
by amount of rainfall. 

Table 37. Z-test and Chi-square test results for 1110unt of rainfall. 

0.1-Mfle (0.16-km) Nlalber of 
Segments ~cidents 

Rainhll 
(inches per year) Number Percent Number Percent 

<25.00 774 11.49 11726 16.16 

lS.01 - 30.00 676 10.04 5502 7.58 

30.01 - 35.00 3589 53.30 37954 52.29 

35.01 • 40.00 0 0.00 0 o.oo 
40.01 • 45.00 1125 16.71 10449 14.40 

>45.00 570 8.46 6947 9.57 

Taul 6734 100.00 72578 100.00 

•Crftfc11 z-va1ue • 1.96 at~• o.os 
C1lcul1ted Chi-squ1r1 • l&•.•60 wtth 5 degrees of frtedCIIII 

Contt111ency cotfftcfent • 0.045 

Crftfc1l Chi-square far a• 0.05 • 11.07 wlth 5 degrees of freed• 

Ca1cullted 
Z-Value 

10.04 

7.20 

1.58 

o.oo 
5.13 

2.97 

Ttlus. as tlle calculated Chf-square 1s greater than the crtt1ca1 Chi-square, 
1.1 •• 164.460 >11,07, the freqyenc1es are significantly dlff1rent. 
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Figure 38. Distribution of roadway segaents and accidents 
by aount of snowfall. 

Table 38. Z-test and Chi-square test results for aount of snowfall. 

0.l-M11e (0.16-k•) llulber'of 
54!gllents Accidents 

Snowfall 
(t11elles per year) Nullber Percent Nllllber Percent 

~Z0.00 1125 20.87 10449 19.38 

20.01 • J0.00 647 12.00 4104 7.61 

30.01 - 40.00 2057 38.36 21388 39.68 

40.01 - 50.00 875 16.Z3 12485 23.12 

>50.00 676 12.54 5502 10.21 

Total 5390 100.00 53908 100.00 

•Critical Z•Vllue • 1,96 at a• 0.05 

Calculated Chi-square• 254.673 with 4 d .. rees of freedoll 

Contingency coefficient ■ 0.065 

Critical Chi-square fGra • 0.05 • t.488 with 4 dttr'HS of freedoll 

Calculated 
Z-Y1lue 

2.63 

11.32 

1.90 

11.55 

5.35 

Thus, 11 tlle ca1cuhted Chi-square ts 9r11ter then tlle crtttcal Chi-square, 
I.e., 254.173 >t.418, the frequencies .,. 1l911lflcantl1 different, 
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Table 39. Z-test and Chi-square test results for average daily traffic. 

0.1-Nile (0,16-knl) NUlllber of 
SecJNnts Accidents 

A11er-1ge 
D1i ly Traffic Nllllber Per-cent NUlllber Percent 

<5000 1172 13.51 3657 J.84 

5000 - 9999 2086 24.04 13947 14.65 

10,000 - 14,999 2180 25.12 22251 23.38 

15,000 - 19,999 1660 19.12 15548 26.95 

20,000 - 24,999 839 9.67 14583 15.32 

~25,000 741 8.54 15194 15.96 

Toti! 8&78 100.00 95180 100.00 

•Crltlc11 Z•Yllue ■ 1.16 at ca ■ 0.05 

Calculated Chi-square• 2598,655 with 5 degrees of fretdOII 

Contingency coefficient ■ 0.159 

Critical Chi-square for a• 0,05 • 11.07 with 5 degrees of freedOII 

C1lcullted 
Z-Y1lue 

40.93 

23.16 

3.67 

15.64 

14.18 

18.37 

Thus, 11 tlle c11culatecl Chi-square Is 9re1ter th111 the crltfc11 Chi-squar-e, 
I.e., 2598.555>11.07, the frequencies are slgnfffc1ntl1 different. 
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Figure 40. Distribution of roadway segments and accidents 
by roadway capacity. 

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

O.1-Mfle (O.16-km) Number of 
Segments Accidents 

Roadway 
CIPICfty Nullber Percent l'lumbe,. Percent 

1650 3648 42.03 26669 29.02 

3300 327 3.77 3774 3.97 

4950 550 6.34 7239 7.61 

6600 3437 39.61 42769 44.93 

8250 151 1.74 2485 2.61 

9900 451 5.20 9622 10.11 

13200 114 1.31 2622 2.75 

Total 8678 100.00 95180 100.00 

•Crfttc11 z-value • 1.96 at a• 0,05 

Calculated Chi-square• 888,258 wtth 6 degrees of freedOII 

Contt119enc1 coefftcttnt, C • 0,092 

Crit1c11 Cllt-square for a• 0.05 • 12.592 w1tll' 6 degrees of freedGII 

Calculated 
Z-Value 

27.50 

0.90 

4.29 

9.56 

4.94 

1'.80 

8.02 

Thus, as tlll c11cu11ted Chi-square ts greater than the critical Chi-square, 
t.e., 888,251 >12,512, tllt frequencies are stgn1ftcantly different . 
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Figure 41. D1str1butfon of roadway segaents and accidents 
by location factor. 

Table 41. Z-test and Chi-square test results for location factor. 

0.1-Mfle (0.16-kll) ,..... of 
Segaents Accidents 

Location 
Factor Nllllber Percent NUlber l'ercent 

1Z 132 2.39 7&4 1.35 

25 369 S.57 4857 8.58 

100 1431 25.88 14427 25.48 

125 3598 15.08 31566 M.51 

Total 5530 100.00 51114 100.00 

•Crtttc11 1-v1lue • 1.91 at ca• 0,05 

Calculated Cht-square • 59.867 •1th 3 d19rHS of fretdoa 

Contingency c:oefflc1ent, C • 0.031 

Crttfcal Chi-square for ca• 0.05 ■ 7.815 •ftll 3 ""'"' of freedoll 

Caltullted 
Z-Y1lue 

6.18 

4.88 

0.64 

0.71 

TIius, 11 the ca1c11l1ttd CM-square Is .-eater than the c:r1Ucal c•t-sq111r11 

1.e., 19.167 >7.815, the fr....,.ctn art st111tftc111t11 dtfftf'tflt. 
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Figure 42. D1str1but1on of roadway segaents and accidents 
by peak hour factor. 

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

o.1-M11e (0.16-m) Nlllllber of 

PHk Hour 
Sepents Accidents 

F11:tor fhlllber Percent llumber Percent 

~0.90 356 5.19 4657 6.35 

0.91 • 0.95 5-152 94.08 67295 91.80 

>0.95 so 0.73 1353 1.85 

Total 6858 100.00 73305 100.00 

•Crtt1c11 1-ntue • 1.96 at a• 0.05 

C1lcul1ttd Chi-square• 61.756 wit~ 2 degrees of fretdoa 

Contingency ,oefffcfent • o.~28 

Crfttc11 Cht-squ1re for a ■ 0.05 ■ 5.991.wtth 2 degrHs of frttdoa 

C1lcul1ted 
Z-Y1lue 

3.80 

6,65 

6.74 

TI1111, as the c11cu11t1d Chi-square i1 greater than Ult crtttcel Cht•squ1r1, 
t.e., 11,756 >S.nl, the fr1quenct11 ire stgnfftc1nt1y different. 
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Figure 43. Distribution of roadway segaents And accidents 
by vehicle mix - percent caaerc1a1. 

Table 43. Z-test And Chi-square test results for vehicle 
■1x - percent coaerc1a1. 

0.1-Milt (0.16-lul) ll\llberof 
Yell1c1e Mix - ~nts Accidents 

Percent Calculated Signtf1canee• 
Co.aercial IMlber Percent NUlllber Percent Z-Y11ue 

1 - 4 259 4.40 1955 3.15 

5 - 9 2187 37 .12 22050 35.so 

10 • 14 3143 53.34 32552 52.40 

15+ 303 5.14 5559 8.95 

Total 5892 100.00 62116 100.00 

•Crtttcal z-value • 1.96 at a 0.05 

Calculated Cht-squ1re • 121,109 with 3 degrees of freedoll 

Contingency coefficient ■ 0.042 

Crtttca1 Chi-square for a• o.n5 • 7.815 with 3 degrees af frttdoll 

5.16 

2.48 

1.38 

9.95 

Ttlut, as tht calculated Cht ■square ts greater t11111 tlle crtttcal Cht-squar,. 
1,t., 121.109 >7.815, th1 freciuenctes 1ra stvntftcantly different. 
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Figure 44. D1str1but for, r~f roadway segaents and accidents 
by vehicle ■ix - percent cars. 

Table 44. Z-test and Chi-square test results for vehicle 
■fx - percent cars. 

0.1-M11t (0.16-kll) N__. of 
Segaents Accidents 

Vehicle Kb - Calculated St9nfftcanc1• 
llullber Percent Percent Cars r4Ulllber Percent 

<90 303 4.42 5559 7.58 

90 - 92 3802 55.44 40845 55.72 

93 - 95 249' 36.37 z49q 34.03 

96+ 259 3.77 1955 2.67 

Total 5858 100.00 73307 100.00 

•Critical 1-v1lue • 1,96 at G • 0,05 

C1lcylated Chi-squirt• 123.942 with 3 degrees of frtedOII 

Contingency c:oefftctent • 0.039 

Crtttca1 Chi-square for a •·o.os • 7,815 wtth J degrHs ~, frttdoll 

Z-Yalue 

9.63 

o.,, 
3.90 

5.36 

Thus, n tllt calculated Cht-sqy1re ts 1re1ter than the crtttca1 Ctal•SCIU&l"t, 
1,e., 123.942 >7.815, the frequencies ere s1tn1flcantly different. 
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Figure 45. 01str1but1on of roadway seganer.ts and accidents 
by parking turnover r•te. 

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

0.1-111111 (0.16-kll) ltullber of 
s.gi.ents Accidents 

Parkf, 
Turnover ate llkllber Perc:ent Nulllber Percent 

il.00 31 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 42 25,00 229 41.11 

Total 168 100.00 557 100.DO 

•Crtttc1l z-nlue • 1.96 at QI• 0,05 

Calculated Cflf-square • 127.121 wfth l dqrteS of freedom 

Contfngenc1 cotff1c1ent ■ 0.!17 

Cr1tlca1 Chi-square for a• 0.05 • 7,815 w1th 3 degrns gf fretdOII 

Calculated 
Z-Yalue 

2.86 

11.29 

1.88 

3.78 

TIius, as the c1lcuhted Cllf-sciuare fs 9rHter then the critical C111-1qi,iar1 1 

i.e., 127.128 >7.815. the fr~uenctes are 1t9nfftc1ntly 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-~tle (0.16-km) Nuaiber of 
Accidents Segments 

Local Buses Calculated Significance* 
Per Hour N1111ber Percent N~er Percent 

1 as Z.42 858 Z.16 

z 610 17 .40 4084 10.26 

5 2811 80.18 34858 87.58 

Total 3506 100.00 39810 100.00 

•Critical z-value • 1.96 at a• 0.05 

C11cu11ted Chi-~quare • 172.994 with 2 degre, of freedom 

Contingency coefficient, C • 0,063 

Critical Chi-square for 11 • 0.05 • 5,991 with 2 degrees of freed011 

2-Value 

1.05 

13.04 

12.50 

Thu,, as the calculated Chi-square ts greater than the crftlca1 Chi-square, 
t.e., 172.994 >5.991, the frequencies are stgnlftc1ntly different. 
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Figure 47. Distribution of roadway segments and accidents 
by average cycle length. 
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Table 47. Z-test and Chi-square test results for average cycle length. 

O.l-Mlle (0.16-km) Number of 
Anr1ge Segments Accidents 

Cycle Length 
(Seconds) Number Percent Nuntier Percent 

~so 59 2. 12 262 1.01 

55 128 4.61 677 Z.61 

60 1867 67.18 15890 61.18 

65 304 ,10.94 2594 9.99 

70 225 8.10 2882 11.10 

75 106 3.81 2315 8.91 

80+ 90 3.24 1351 5.20 

Total 2779 100.00 25971 100.00 

•Critical z-value • 1.96 at a• 0.05 

Calculated Chi-square• 198.374 with 6 degrees of freedom 

Contingency coefficient, C • 0.083 

Critical Chi-square for a• 0.05 • 12.592 with 6 degrees of freed011 

Calculated 
Z-Value 

5.31 

6.07 

6.18 

1.58 

4.84 

9.20 

4.51 

Thus, as th~ calculated Chf-sQ~•~e is gre1ter than the critical Chi-square, 
f.e., 198.374 >12.592, the fre ◄uencies are significantly different. 
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Figure 48. Distribution of roadway segments and accidents 
by posted speed 11mft. 

Table 48. Z-test and Chi-square test results for posted speed 11■1t. 

O.l-M11e (0.16-Km) Number of 
Segments Accidents 

Posted Speed 
Limit (MPH) Number Percent Nunoer Percent 

<25 1609 18.55 15862 16.67 

30 3427 39.51 37940 39.135 

35 2152 24.81 26545 27.89 

40 748 8.62 8120 8.53 

45 439 5.06 4364 4.59 

50 274 3.16 1966 2.07 

55 25 0,29 369 0,39 

Total 867• 100,00 95166 100,00 

"'Cr1t\eal z•v1lue • 1.96 at a• 0.05 

Calculated Chi-square• 94,404 wftn 6 degrees of freedom 

Contingency coefficient, C ■ 0.030 

Critical Chi-square for ca ■ 0,05 • 12.592 with 6 degrees of freedom 

Calculated 
Z-Value 

4.49 

0.65 

6.15 

0.29 

2.02 

6.71 

1.44 

Thus, as the calculated Chi-square fs greater than the crttfcal Cht-square, 
1.e., 94.404 >12.592, the freq11enctes are s1gntficantly different. 
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Figure 49. D1str1but1on of roadway segments and accidents 
by operating speed. 

Table 49. Z-test and Chi-square test results for operating speed. 

O.l-Mi1e (0.16-km) N1111ber of 
Segments Accidents 

Operating 
Speed (MPH) Nllllber Percent Nllllber Percent 

=· 
i25 1682 19.38 15986 16.80 

26 • 30 3245 37 .39 35121 36.90 

31 - 35 2087 24.05 23869 25.07 

36 - 40 859 9.90 10490 11.02 

>40 805 9.28 9714 10.21 

Total 8678 100.00 95180 100.00 

•Cr1t1c11 z-u1ue • 1.96 at 11 • 0.05 

Calculated Chi-square• 51.131 with 4 degrees of freedom 

Contingency coeft'1c1e11t • 0.022 

Cr1ttca1 Chi-square for 11 • 0.05 • 9,488 wft.h 4 degrees of freed011 

Calculated 
Z-Va1ue 

6.14 

0.91 

2.12 

3.21 

2.75 

'Thus, as the c11cu11ted Cht-square ts greater than the crtt1c11 Cht-squ1re, 
t.e., 51.131 >9,488, \he frequencies are s1gn1ftcantly jlff1r1nt. 
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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 traff1c sign faces per segment. 

O.l-~1le (0,16-km) Number of 
Segments Accidents 

Number Of Traffic 
Stgn Faces Number Percent NU!lber Percent 

0 - 4 2675 30.83 15969 16.78 

5 - 9 3179 36.53 34554 36.41 

10 - 14 1856 21.39 27383 28.77 

15+ 968 11.15 17174 18.04 

Total 8678 !00.00 95180 100.00 

•Crtttc1l z-value • 1,96 at a• O.OS 

Calcu11ted 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 

Calculated 
Z-Value 

32.64 

0.42 

]4.64 

16, 18 

Thus, IS the calculated Chi-square 1s greater than the crittcal Chi-square, 
1,e., 1244.3~ >7.815, the frequencies are significantly different. 
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Figure 51. Distribution of roadway segments and accidents 
by n1111ber of regulatory sign faces per segment. 

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

0.1-Mile (0.16-km) Humber of 
Segments Accidents 

Number Of Regu11-
tory Sign Faces Nunlber Percent Nuncer Percent 

0 1019 11.74 5147 5.41 

1 - 3 2744 31.63 22410 23.54 

4 - 6 2351 27.09 27596 28.99 

7 - 10 1747 20.13 26156 27 .49 

11+ 817 9.41 13871 14.57 

Total 8678 100.00 95180 100.00 

•Crttic:al z-value • l.96 1t a• 0.05 

Calculated Chi-square• 1071.190 with 4 degrees of freedom 

Contingency coefficient, C • 0.101 

Crttlc11 Chi-square for a• 0.05 • 9.488 with 4 degrees of freedom 

Calculated 
Z-Yalue 

23.91 

16.81 

3.74 

14.79 

13.20 

Thus, as the c11cu11ted Chi-square is greater than the critical Chi-square, 
1,e., 1071.190 >9.488, the frequencies are signlficantly different. 
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Figure 52. Distribution of roadway segments and accidents 
by number of warning sign faces per segment. 

Table 52. Z-test and Chi-square test results for the nllllber 
of warning sfgn faces per seg111ent. 

0.1-Mfle (0.16-km) • Number of 
Segrr.ent s Accidents 

Number Of Warning Calculated Significance• 
Sign Faces Number Percent Nulllber Percent 

0 6074 li9.99 65413 68.72 

l 1471 16.96 16482 17.32 

2 710 9.18 8210 8.63 

3+ 423 4.87 5075 5.33 

Total 8678 100.00 95180 100.00 

•Critical Z•Yalue • 1.95 at a• 0.05 

Calculated Chi-square ■ 7.444 with 3 degrees of freedom 

Contingency coefficient, C • 0.008 

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

Z-Value 

2.44 

0.86 

l.41 

1.82 

Thus, as the calculated Chi-square ts less than the critical Chi-square, 
t,e., 7.444 <7.815, the frequencies are not sfgnfftcantly different. 
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Figure 53. Distribution of roadway segnients and accidents 
by number of guide sign faces per segment. 

Table 53. Z-test and Chi-square test results for the nllllber 
of guide sign faces per segment. 

0.1-Mfle (0.16-km) Number of 
Segments Accidents 

Number Of C1lc11l1ted Significance• 
Guide Sign Faces NIJTlber Percent Number Percent 

0 1790 20.63 13192 13.86 

1 1543 17.78 12408 13.04 

2 2285 26.32 24090 25.31 

3 1034 11.92 13243 13.91 

4 1016 11.71 14634 15.38 

5+ 1010 11.64 17613 18.50 

Total 8678 100.00 95180 100.00 

•Critical z-va1ue • 1.16 at a• 0.05 

Calculated Chi-square• 692,158 with 5 degrees of freedom 

Contingency coefffcfent, C • 0.081 

Critical Chi-square for a• 0.05 • 11.070 with 5 degrees of freed011 

Z-lfal ue 

17.18 

12.41 

2.09 

5.18 

9.14 

15.96 

Thus, as the c1lcul1ted Chf-square fs greater than the crftlc11 Chf-squ1rt, 
t.e., 692,158 >11.070, the frequencies are stgnlffc111tty different. 
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APPENDIX F - BRANCHING RESULTS 

Introduction 

Branching analysis was used to identify the independent variables 
that explain the variation ;n accident rates and frequencies and to estab­
lish an inter-relational franework ~ong the variables. The branching 
program se 1 ected the independent variables that account for the htghes t 
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 Possib1e accident causal factors and to 
select appropriate countenneasures. 

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-
1 ations 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 progrilll 
which is an elaboration of the OSIRIS II AID and THAIO progrc1t1s [1]*. The 
mathematical procedure used in the program is based on the Automatic 
Interaction Detect;on (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, environmental, and operational variables) which maximize the 
reduct ion in the total sun of squares between the current branch and the 
previous cel 1. If the reduction in the total sun 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 S\111 of squares 
beyond the specified limit. The objective of branching is to classify 

* The numbers in brackets refers to the publication included on the 
reference 1 is t prov 1 ded at the end of this appendix. 
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the observations into mutually exclusive groups such that the observations 
in each group are simfl ar to one another, _yet are sfgnificantl y 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 wiich maximize the 
explained variance in the dependent variables. The primary advantage of 
using the SEARCH program is that a comparative analysis of al 1 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 L3]. The primary finding of Vaughan's study was that fatal pole 
crashes are overrepresented on horizontal curves in urban areas. Other 
users of branching include Golomb, et al., ~o examined factors "1ich 
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., ~o recently identified geometric 
factors 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 diagr~s is 
given below. 

City 

San Francisco 
Fort Wayne 
Topeka 
New Orleans 
Big Rapids 
Birmingham 
Farmington 
Famington Hills -
Kalamazoo 
Lansing 
Novi 
Oak Park 
Royal Oak 
Saginaw 
Southfield 

Code 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

• 15 
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City 

Troy 
Mi nneapo 11 s 
Seattle 
Milwaukee 

Code 

16 
17 
13 
19 

A number of confounaing factors may be responsible fot this result. Some 
of these factors are differences in accident reporting practices 1n the 
cities, differences;, 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, 1.e., two-lane, two-way; one-way; multilane divided; and multi­
lane undivided a branching analysis wa~ conducted using the following 
ace 1 dent types . 

• Angle 
• Rear-encl 
• Sideswipe 
1 Head-on 

These branching diagrams were used to identify roadway factors -,;ch 
may have contributed to 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 Class1f1cat1on 

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 r,adway classifications and the 
results are given 1n Figures 70 through 73. 
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Ftgure 58. Branching dtagr• for angle accident frequency 
ustng one-way segaents. 
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Figure 59. Branching diagr• for rear-end accidPnt frequency 
using one-way segments. 
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Figure 60. Branching d1agrn for sideswipe accident frequency 
using one-wa,y segments. 
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Figure 62. Branching d1agr• for angle acctdent frequency using 
multtlane divided segaents. 
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Figure 63. Branching diagram for rear-end accident frequency using 
mult1lane divided segments. 
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Figure 64. Branching diagram for s1desw1pe accident frequency using 
multilane divided segaents. 
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Figure 65. Branching d1agr• for head-on accident frequency using 
11Ult111ne divided seg11ents. 
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Figure 66. Branching dtagra111 for angle accident frequency using 
aulttlane undivided segments. 
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Figure 67. Branching diagr• for rear-end acc1de"t frequency using 
■ulttlane undivided segments. 
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Fi_gure 68. Branching diagr• for sideswipe accident frequency using 
ault11 ane undivided segments. 
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Figure 69, Branchtng dtagr• for head-on acctdent frequency ustng 
multtlane undivided se9111ents. 
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Figure 70. Branching diagr• for annual accident frequency using 
two-lane. two-way segments fn large cities. 
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Figure 71. Branching diagr• for annual .:cident frequency using 
one-way segaents in large cities. 
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Figure 72. Branching diagram for annual accident frequenty using 
■ulttlane divided 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 greate,;t 5nount of accident 
variation in the accident frequency and rate 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 brar.~hing 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
; ance, i.e., R2, the overal 1 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 ;east 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 incie­
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 residu~ls was performed for each equation 
examined. 

Regression analysis was C'lnducted utilizing the Statistical Package 
for the Social Sciences (SPSS) subprogram NEW REGRESSION. NEW REGkESSION 
allows the options of simple multiple regression, regression with hier­
archical inclusion of independent variables, stepwise inclusion of the 
ind2pendent variable using forward inclusion, 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 ~ere there are missing data. Through the use 
of data transformation statements, nonlinear ;oodels can also be developed 
with the subprogram. 
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Results Ustng Accident Fr.esuency 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 ~e 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 Class1ficat1on 

The details of the regression equations developed with accident rate 
as a dependent variable is presented in Tables 58 through 61. 
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Table 54. Regression results for two-lane, two-way segments 
using annual accident frequency. 

• • • • M U L T I P L E R E G R E S S O N • • • • 

VARIABLE LIST NUMBER I. LIST~ISE OELEJION OF MISSING DATA. 

••••••••• ·································•EAN·· .. ······sto··oEV········lABEL 0
····················••·••· •••••••••••••• 

VAD10 2.503 3.880 AVG ACCIDENT FREQ • vicor····· • 9Cie4 :osi;-·······132:L&70 ADT • •• 
\IAT04 
VATIB 

6.304 4.125 NO. Of TRAFFIC SIGNS 
0.186 0. ◄ 57 NO. Of lNTEH SIG 

.. vi..t"11···················· .• :ae:i ············--· :.L62't ....... NO: Of. ORIVt:WAYS ••••• 
VAT38 &.320 3.09S UTILITY POLES 

·NoF eurs··.········--:;•si······················· ••• 

.. t;.0.~~E.~.-'.!IDN ....................................................... . 

VA010 VACOI YAT04 VAT18 

.. VA01O············· •••••• ·c-000·········· .. 0.321. <L3f7 o. t7i 
VAC01 0. 327 t. 000 o. 165 0. 070 
VAT04 0.317 0,165 1.000 0.266 ··v,t,e· ·········•··· .. ···· o:·111 ··········cf.610··--·· 0.266 • Looo 
VAT17 0.080 0.052 o. 184 0.024 

VU17 

• ·o. otio 
0,052 
0.184 
(),024 
1.000 
0,249 YAT:111 ............ ....... 0.: .2~◄ ...... . ...... Q-.. ~~·•···•····· ..... o-'.~·"' .......... o. 2s1 .... ., .... .- ..... '' . 

\IAT38 

•• 6.254 
O. 12 I 
0.447 

... 0.257 

0.249 
t.000 
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Table 54. Regresston results for two-lane, two-way segments us1ng 
annual accident frequency (Continued). 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

"EQUATION NUMBER·····.-.········"············"········"·································· 

.. l?.~.~.,r,ir>E~! .. 'V_AR~.A~~-~.-.. ~ ... .. VA.1>.tCJ ................ ~VG_. ~C~IDEtlT .... FREq .. . 

BEGl..,ING BLOCK NUMBER I. METHOD: STEPWISE .... .... ..... .. ..... ... ··········· .. ········ .. ......... ... . . .. 

VAC01 ADT 

MULTIPLE A 0.32696 R SQUARE ......•..•.••.... o: 10690 •..• 

ADJUSTED R SQUARE 0. 10665 
.. ~~.&N>IRD .. ERROR 3. 76185 

ii SQUARE. CHANGE • o: 10690 
F CIIANGE 4 13 . 8054 7 
SIGNIF F CHANGE 0.0000 

ANAl.YSIS OF VARIANCE 
OF 

REGRESSION I 
RESIDUAL 3457 

F ■ 413.80547 

SUM OF SQUARES 
5855.98096 

48921. 84272 

SIGNIF F ■ 0.0000 

0\ ·············•··················•······ 

VARIABLE a SE B 95i CONfONCE INTAVL B 

"vicc:;-r······ •••••• ···c,-: 24:0.4.itt::.o:; •• o: 1202Fo4 ••• o. 220iat:.·03 • o ~ 2saooe ::03 
(CONSTANT) 0.21691 0.12631 0.03926 0.53457 

.. ::.::.:::::::.::.::.-.::.::-- ... YA~l.&Bl,U ... NC>.T ... IN .T~E EOU&T ICJ~ ... -.::::-.-:.::.~.~.-:- ---

VARIABLE BETA IN PARTIAL MIN TOLER T SIG T 

vAt04··········· ········o. 25991 • ·o. 21111···· • o.s1219· ·•·· 11. 2,s··o:0000 
VATII 0.15568 0.16434 0.98510 9.795 0.0000 
VAT17 0.06360 0.06721 0.99734 3.960 0.0001 

-VAT31·---············· O. 2178 .-····o.22878···········0.98532 •••••• • 13.816 0.0000 

BEU 

0.32696 

T SIG T 

20.3420.0000 
2.2'1 0.0232 

MUN SQUARE 
5855.980Y6 

14. I5I!>:J 



. NOi.tiPi.E. i .............. . 
A SQUARE 
ADJUSTED R SOUARE 
·stAN>ARO. ERROR ·• 

0.42161. 
0. 17782 
0. 17734 
3.60994 

Table 54. Regression results for two-lane. two-way segments using 
annual accident frequency (Continued). 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

R SQUARE CHANGE 
F CttANGE 
SIGNIF F CHANGE 

NO .• Of TRAFFiC SIGNS 

0.07091 
298.08160 

0.0000 

ANALYSIS OF VARIANCE 
OF 

REGRESSION 2 
RESIDUAL 3456 

F • 373.72398 

SUM OF SQUARES 
9740.47326 

45037.35043 

SIGNIF F • 0.0000 

CID ~~~J~B_!,E ..................... ·····. a ......... ········ ~E ... a ......... !t~l. .. 4::IJNFONCE .. INTRVL. 8. BETA 

0.28251 
0. 26998 

T SIG T 

18.066 0.0000 
17.265 0.0000 
-5.955 0:0000 

..J 
YACOI 
VAT04 

··(cONStiNtJ. 

O.2tt2tE-03 O.11~9E·04 O. 18828E-03 0.23413£-03 
0.22272 0.01290 o. 1q743 0.24802 -o.a,s••·· ·······o:·1~10, ·······::, .t~ ,,.1 • ·~o.54122 

------------- VARIABLES NOT IN THE EO'JATIDN -------------
.. VAR lABLf"""""····aeT A ... IN ..... PARTIAL····· Ml N •• TOLE ta" ............... ····t ..... s I G. T ••••••••••••• 

VAT18 0.09279 0.09861 0.10766 5.824 0.0000 
• VA't"11·················· O.Oi666 ..... o:01iioif" ...... 0 .. 9d06 ••••••••••• i :ri61 o:2aa5 
VAT31 0.12457 0,12274 0.788 1 , 7.270 0.0000 

MEAN SQUARE 
4810.236tiJ 

13.03164 



CD 

Table 54. Regression results for two-lane. two-wa1 segments using 
annual accident frequency {Continued). 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

.. itJLflPLE It ..................... 0 .. 0613 ....... ········ ................ . 

R SQUARE 0. 19021 
ADJUSTED A SQUARE 0.11950 

• STANDARD. ERiro11 • ···:,: sa:11&·········· •• 

R SQUARE CHANGE 
F CHANGE 
SIGNIF F CHANGE 

• i.iTii.l rv POLES 

0.01:Z.)9 
52.15038 
0.0000 

ANALYSIS OF VARIANCE 
DF 

REGRESSION 3 
• •• RESIDUAL ••• 3455 

F • 270.50410 

SUM OF SQUARES 
10419.02016 

.44358.80352 

SIGNIF F • 0.0000 

CD .. ~~!!J~ll~.E .. .. ····· ·········· .............. B ...................... SE B .95~ ... CONFDNCf. .. INTRV~ .B. BETA 

0.27641 
0.21536 
0. 12457 •• 

T SIG T 

VAC01 0.20665E-03 0.1162E-o,t 0.11316E·03 0.2:Z943E-03 
VAT04 0.17766 0.01423 0.14977 0.20555 

.. VAT3a···· ....................... o:·i66iii ........... 0.02203 o. 11691 o. 20338 
(,,;N~TANT) -t.18240 0.14504 -t. ◄6677 -0.89802 

•VARIABLE BETA IN PARTIAL NIN TOLER T SIG T 

··vAft I ................. 0. 07634··· .. 0, oaoto··--· ..... 0. 7&08.... • ..... 4 . i!iif·o; 0000 ... .. 

VATl7 -0.00491 -0.~27 0.76976 -0.310 0.7568 

17. 782 0.0000 
12. ◄88 0.0000 
7 .270 0,0000 

·8. 152 0 ,000() 

MEAN SQUARE 
J4 73. 00612 

l;l.83902 



Table 54. Regress1o~ results for two-lane, two-wa1 segments using 
annual accident fre~uency (Continued}. 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

•• iiiuCHPU if ................ <L4df:i 
R SQUARE 0. 19541 
ADJUSTED R SQUARE 0.19455 
STANDARD ERllOR .... 3: 57199 

VAtti NO. OF iNTER SiG 

R SQUARE CHANGE 0.00527 
F CHANGE 2~.63970 
SIGNIF. F CHANGE ~ c,-.)0() 

.................... . 8. ... ....... SE B __ 95%CONFDNCE, _JHTRI/~. 8 BETA 

VAC01 0.20559E·03 
VAT0' 0, 16591 .. VAT38 ...... ............... o: 143:i:i" 

VAT18 0.66461 

O. I 159E-04 
0.0,440 
0:·02:.!~S 
o. 13968 

_ _(C()f,IS~_ANT) ........... '.'..•.: 14989 ............. <>, .. 1'.'475 

o. 18287[-03 
0.13769 

....... 0.09970 

0,39075 
-1.43369 

•·········"········· 

VAIII.~8~.E. ............ BETA IN .. PARTIAL MIN TOLER 

0.2283,E-03 0.27500 
0. 19413 o. 20111 
5 18695 ••• i:>., 1,46 
0.93848 0.07634 

-0.116609 

VATf7 -0.523E·03 -0.000!!6 0.74822 -0.033 0.9737 

fOR BLOCK NUMBER 1 PIN• 0.050 LIMITS REACHED. 

ANALYSIS OF 1/AAi&NCE 
OF 

REGRESSION 4 
RESIDUAL 3-154 

F • 209.80869 

T SIG T 

'7. 744 0.0000 
11.526 0.0000 
6.442 0:0000. 
4.758 0.0000 

-7.944 0.0000 

SUM OF SQUARES 
,0707.88241 
44069.94128 

SIGNIF F • 0.0000 

MEAN SQUARE 
2676.97060 

12.75910 



'° 0 

Table 55. Regression results for one-way segm~nts using annual 
accident frequency. 

* * * • MULTlPLl N E G A E S S I O N • • • • 

VARURLE LIST NUMIIEA I. LlSTWJSf DELETJOI◄ OF 141SSl,.,G o.au. 

VADI0 
VAC0I 
V&T07 
VATJII 
VAT04 
VATJIJ 
VATJ8 

. V'll 1 
VAfca 

N Of CJSU 

CORRELATION 

VADIO 
YACOI 
VAT07 
VATII 
VATOII 
vu,, 
vane 
V&T17 
VATll 

MEJN STD DEY LABEL 

1. n, 
10107.1117 

z.1:u 
0.113"i 

10.050 
I. 16J 
4.895 

5.10'1 
flfi77.550 

o.,u 
0. 71>11 
b .bbll 
1.11?. 

4.lu __ _ 
z.11,0 
l.4i?b 
,.100 30.380 

= 1l• 

VAOIO VACOI 

1.000 0.4ll 
0 0 4i!l 1.000 
o.3'51 o.5111 

- 0.110 o. Ill 
0.11111 o.,u, 

-o.or,o -0.01111 
O.i!54 O.ll'f 
0.0011 0.021 
0.050 fl.)5(1 

AVG ACCIOtNT fNEQ 
AOT 
NO. Of T~NU LANES 
NO. OF INIEN ~IG 
N0 0 Of INAFFJC SIGNS 
"'"• Of lNIEN hSIG 
UTlLI TY POU S 
NO. Of ~AIV~WAYS 
POSTED 8Pl:EO 

VAT01 YOU 

0.351 "· 170 o.o;e1 u.11J 
1.000 U.i!IIS 
O.i?45 1.oou 
0.111111 o . .su 
0.0119 -o. :uu 
O.i!IO V • li!'I 
0.149 0.111s 
o. I 91 •V.113 

~- -· ~ -
VAT04 VATl'I VATJII VATl7 

0.11111 -0.01,0 O.l54 0.004 
O. IU'I -0.048 O.i'H O.Oi!l 
o. 11411 0.0119 O.i!IO 0 .1411 
o.:Sll -0.HO 0.12, __ o.us __ 
I. 000 0 .li! J o.z&J o.33o 
o.u.s 1.000 o.o.st 0 0 llO 
O.i!bl 0.031 1.000 ·---·- 0.i?4i?. 
O. HD OollO 0.l4i? 1.000 

-o .151 •0.03'5 -o.zoz •0.155 

VATll 

0.050 
(1.)51> 
0.1111 

-0.1 ll _ 
-o. I 54 
-o.01s 
-O.i?Oi?_ 
-O. I '5'5 

1.000 
-·· -- ------ --·-• ---·------ -----· ·------~ 
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Table 55. Regression results for one-way segments using annual 
accident frequency (Continued). 

* • • • MULTIPLE W E G R E S ~ J U N • * • • 

EQUATION NUMBER 1. 

DEPENDENT VAAIAKLE •• VADIO 

ll£GJNNING 8L0CI< NUMIIEff I. METHOD: STf PWlllE 

YANJIALE(S) ENTEHEO ON STFP NUMKER t •• vac o 1 AOT 

MULTIPLE N 0.'12?J7 Al4AL Yll 15 OF VARIANCE 
R SOIJIRE 0.1111110 R SUl!AHE CHANGl 0.1111110 OF ... SUH OF SQUARES 
Al)JIISTEO N SIJUAME o. t 77?11 f CHA~bf. l':ib. 77 H1'1 HFGRf:SSJ'.lN 
STANDARD ERKOH '1.f>3112':i SIGNlf' f CHANGE 11.0000 Hf51011AL 

f : 1 s1,. 113n 

VARIABLES IN THl lOUITION ---•--•--•••-----••---•••·•••-• 

VAIIUBLE SE 8 4':ii CONFONCt JNTRVL 8 

VACOl 0.323l7E•OJ 0.2581E•O'I 0.272':iOE•OJ 0.3738'1£-03 
(CONSTANT) 0 0 263~'1 0.32':il>'I •0.17547 O.'fOllb 

•• ------------- VAHUBLES NOT IN THE EAUUJON -------------
VARUBLF BEU IN PARTIAL MIN TOLEN T SIG T 

VAT07 o.1u01_ 0.14375 0.&U9i! 1.c,uo 0.0001 
VATll o.UJ841 o. 135110 0 ... 8718 J.Uo U.0003 
VAT04 0.1034111 o. 11598 o. 9111105 J.081 0.0021 
vn1• .•0.Ol9fl5 -o.oon .... 0.997U •I .. 1 :'a O.l'107 
vane 0.lfl21t'5 o.1u21 0.94l11 •. 751 u.0000 
VU17 -0.0043'1 -1.,.011111, 0.999':ifl -o. U9 0.8977 
VAUl .•0.11!»27 •O. l 1884 0.11]30 -1.i.!14 u.00111 

T SIG T 

12.'52l D.0000 
0.1110 0.111111 

1 Hflfl.9<!070 
1n l ':i':iO':i.11'1113 

Sl&NIF Fa 0.0000 

HEIN SUUHE 
Hflfl.'fi!07U 

21.41flU 



. DEPENDENT VARIABLE.. VADIO 

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

• • • • M U L T I P l F. R E G N E S S I U N • • • • 

AVG ACCIOtNT ~HEU 

YARIA8LE(SJ ENTEHED Olf Hfl' NIIMUfN z •• UTJlJTY POLE!'I 

MULTIPLE A 
R SQUARE 
ADJIISJED R SQUARE 
STANDARD t.RROR 

o.11so•n 
o.;,03311 
n.?.Ot t J 
4.5bb54 

A SIIUAHE C .. ANGE 
F CHAN&.[ 
SIGNlf F CHANGF. 

0.0l494 
li!.571114 

11.0000 

ANALYSIS OF VARIANCE 
OF 

NEGRESS JON 2 
HESlPUAL 1ll 

SUM OF SQUARES 
38J7.UH1 

15.0J'l.?.Q';l~ 

F • SIGNIF F • 0.0000 

------------------------------- VAAJABLE!'I JN TH~ EUUATIUN 

VARIABLE 

VACOI 

B 

o.z•nJAE-nJ 
0.2875ft 

. -0.1249:t 

SER 

ll.2ft11JE-04 
0.0fl053 
o.111too 

IJ'!II CONfDNCE INTAVL B 

VATJI 
(CONSTANT) 

.. . . ···- ..... --••··• ··--- ·•· .. --• 

O.i!U9•E-03 
o.1uJJ 

-t • '!1911"t5 

O.]llllltf.-0] 
0.110•1"' 

-0.05071 

-•--•-•------ VAHJABLES NOT IN THE EQUATION------••-•••• 

. VARUILf_ .. lftl .IN PARTIAL . MIN TOLEN T SIG T 

VATOJ 0.1084 o.uon o .... , .... 3.537 0.0004 
. VATta -··---D.IOlle. 0.11'92 o.,uu l.i!41 0.0012 .. 

VlT04 o.onn 0.0104 o.11nu Z.flOtt o.011!iJ van, -0.011••" -0.0,110 O.lfnU •I .1103 0.16ll 
.. VATH .. -·. •O.D45H -0.0495ft t.Hft53 •I .:u1 o.aeJ5 

VATll -o.oun -o.ouz1 0.11l41 -1.•J• o.oua 

•-·-- --- -· . - ··• - - - -- -- .. -· -. 

IIETA T SIG T 

11.;ioo n.11000 
11.151 0.0000 

-z.09z o.o:,•o .. 

MfAN SQUARE 
1•11.ane.sa 

l0.85Jl1 



OEPENOENT VARIABLE •• V&0t0 

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

•••• MULYIJ'LE R E G N ~ S S I O N • • • • 
AVG ACCIOENI t~EO 

YARIABLE(SJ ENTEREO 0~ 5TEP NUM8fM 3 •• VATOI NU. OF THNU LANES 

MULTIPLE If 
R SQUARE 
AQJUSTFD A SQUARE 
STANDARD t:RHUH 

D.116'578 
O.i!tf,q'5 

·o.;,111,a 
q.53052 

R SQllAHt: CHANl;t o.nllbl 
F CHAN~E li!.~102q 
SJGNlF F CHANGt 0.0004 

ANALYSIS OF VARIANCE 
OF 

HEGAESSIUN 3 
NES IOIIAL no 

-· 
SUM OF SUUARES 

40911.]932& 
111118.4i!!il1 

F : bb.1192'50 SIGNIF F: O.D000 

----••-••••-------•-~•---•-•••• VANIA8LES IN Tttt EQUATION••••------------------••---•---

VARIABLE R SE R 95'.I CONFONCE INTRVL R BEU T SIG T 

VACDI 0.HIOE-03 n.:'11 HF.•04 O.lbCl911f•03 0.29298£-03 0.102'51 7. 387 0.0000 
VAT~II n.i!U'50 O.Of>Oi!9 0 0 l'50IJ 0 • 311&11& o.1'51ar 11.11'!>:S o.nooo 
VAT07 0 0 7ClbU 0.225.?3 11 • .5544') 1.23882 o.1q3aq 3.537 o.oooq 
(CONSTANT) -l.7tt738 O.IIHH •2 • bClbftfJ -D.83810 -3. 7311 0.000.i 

----------•-• V&MJARLES NOT IN TH[ EQUATll•N -------------
VARIABLE BF.TA IN PARTIAL MIN TOLER ' SIG T 

VATII 0.08701 o.o9no o.un1 l. ')'51» o.01oe 
VAUII O.Olb4l 0.01511'5 O.'Hflll 0.1125 0.1»70'1 
YATl9 -0.0'578] •O.Ohll94 0 0 ltll2lb -l.7115 O.OIHII 

. VATl7. ..•O.Ob527.-0.070b9 o.u9119 -1.-.110 o.osu 
vnu •O.Ob911• -0.01,••· o.suu -1.11111 o.Ob04 

HEAN SQUARE 
13bfl.7't77'5 

... _ 20.52559 



IO 

DEPENDENT VlRllBLE •• v1n10 

MUI. TIPLE R ---- __ 
R SOUIRE 
AUUITED If SDUARE 
ITANOARD ElcROlt 

o.11:s21 
0.2i!IIDO 
O.ll'161 
4.51321 

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

• • M U L T I P L F. N E G N E S S 1 0 N • • • • 

AVG lCCJOlNJ tHEU 

A SOIIAME CHANGE 
F CHANloE 
UGNJF f CHAtlGE 

iiO. llF INTER SIG 

o.onos 
&.'i53'15 
o.01oe 

ANALYSIS Of VARIANCE ______________________________ _ 
OF SUM Of SQUINES MfAN SQUARE 

lfF.GRESSION 4 4li!7.44J57 10'56.87011• 
RESID114'L _ 7l't ___________ tll'-45.lllflS i!O~'lal_ 

'51.1111&11, IIG~IF F • 0.0000 

,.. .,.·••••••••••••••-•••••••••••••• VARI AHLES IN THt EQUAl JUN •••--------------------•-••-•--

VA■UILE I IE B •~1 CONFD,.CE INTRVL 8 
:-• 

VICOI 0.2J54:SE•OJ o.:s125E•O• 0.17407£•03 0.21167'£•03 
VATJI 0.2'511411 o.Ot.030 
VATOT _ . _ , •• 1010 .o.22•n2 

.··u111 0 0 5111159 0.227U 
(tONSrfl4TJ -1.uu:s 0.47171 

----- ---· -----·-··- -· -·· 

VllUILf IETA IN PlRTIAL MIN TOLER 

v1,o• -o.oosJ~ -n.oosos o.511•11 
0 •• 011~ 
O.f,1698 
o.sun 

v,,,. -0.0112• -0.012,1 
VITI J____ __ .. •0.07405 •D.OllOi!l 
v1121 -o.as1so -o.os10, 

11.1:st.54 o.:n:s211 
11.21•11 1.121&• 
11.114&7 1.021,52 

•l.•'536>1 -0.1011'9 
. -·-· -·-· --

T SIG T 

•0.135 0.11,i!l 
-o.Ho o. sn1 
-2.1'51 o.o:si• 
•l.SJl ·O.lHI 

BETA T SIG T 

0.30770 7.5H 0.0000 
o.1u1• •.2211 0.0000 
0.12110 2.•20 o.oo,,. 
0.08702 2.55ti n.0101 

-:s.u, o.OOOJ 
--- -----
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O[PENOENT YAAJA~LE •• VJOIO 

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

• • • • M U l T I P L E R E G A E S S I O N • • • • 

VARIABLECS) ENTERED CN STl:.P NUHDER 5 •. IIA117 NO. VF DRIYERAYS 

MULTIPLf R 
A SQUARE 
AOJIISTEO R SPUANF 
SUNDARI> lRIIOR 

0.178'B 
0.Ull99 
O.i!?.lt,i! 
11.5017'1 

R SOIJANt CHANGE 
F CHANl/t 
SIGNlf F CltANGI:. 

U .0011'1'1 
11.bSOb'I 
O.OHII 

ANALYSIS Of VARIANCE 
Of 

HEGAESSION 5 
NESIOUAL 718. 

SUM OF SQUARES 
Oi!l.H501, 

... 11551.0IIHb 

F : S16NIF F • 0.0000 

------------------------------- VARUIIL,U It.I THl EQU~TIUN -------------------------------
YARUIILE 8 SE 8 9~l CONFONCE N4TRVL 8 8FTA T SIG T 

YACOI O.i!i!Hf>E•ll3 0.311BF•OII 0.16t.lt.E•O:S O.i!ll9\Hf•03 O.i!97611 7.i!59 0.0000 
YATJI O.i!lll99 O.Obl711 0, 163111 0 0 AObi!O O. lf>l lO II• b I b 0.0000 
YAT07 o. noi! O.i!.HOI> 11.c:111 u 1. 1118114 0. 13.?f>II l.teo 0.0015 
VATII 0 0 fli!fli!i! O.i!l75' 0 0 11918 1.0V95 0,09311b i!.15i! O.OObl 
YATl7 -0.1100 0,05lll •ll,i!ICl91 -o.on,o -0.07.0"i •i!.157 0.0311 

. (CONST ANTJ "1.Ul33 - 0.48~] •i!.42491 -,0.519"9 -3.034 0.002s ~ 

... - .. - ~ 

------------- YARU8LES NOT ltl THE EQUATION -------------
VARJHLE . --· BETA IN PARTIAL HIN TOLER ·- T SIG T . 

VATOI Cl.0153'1 o.oun 0.51 I 3l o.Jeo 0.10111 
YATI• .. ----•11.0llOII -o.ot'Ju. O.II03lll -o.J!ia O.llOll. 
VATll -0.01,55,- -0.116519 o.5f>l8J -1.119 u.oao1 

,01 ILOCK NUMBER PIN• 0.050 LIMIJS kEACHED. 

MEAN SQUA:lf 
81>1. HJO I 

-- . 20.i!llfllll. 



Table 56. Regression results for ■ultilane divided segments using 
annual accident frequency. 

• • • • M U l T I P l E R E G R E S S I O N • • • • 

VARIABLE LIST MJMBER 1. LJSTVJSE DELETION OF MISSJHG DATA . 

............................................ • MEAN···········sTD···oEv······ .LABEL 

VAD10 4.732 6.213 AVG ACCIDENT FREQ 
··v•cor······ ...... 11t12:011 .... e221.-664 Aot 
VAT18 0.382 0.587 NO. OF INTER SIG 
VAT19 0.1152 0.1101 NO. OF INTER NSIG ·vAt64 .......................... ii: 536 ........... 5: :i& f" ... ·Nci;- .. t,;;· tRAFFIC. SIGNS .......... . 

VAT38 7.392 4.939 UTILITY POLES 
VAT17 5.335 3,920 NO. Of DRIVEWAYS 

··v•r65··· ...................... 1 .. :&10· .. •••• .. •• .. 10:3&9 ...... LARGE ·oaSTACi.ES • 

...... J>F. ... ~.~~E.:S .. ~ ........... 199?. ................ . 

\0 CORRELA TJ ON 
0\ 

........................ •••••• .. • ..... vliHo••OO••·· .. •••••• vAco 1 • · · .... v• t 1 a 

VAD10 1.000 0.254 0.198 -0.034 0.235 .. VACO f ....................... <L 254 ............... l. 000 .......... ·o. 093 .... ;;o: 004 ••. o. fao 
VAT18 0.191 0.093 1.000 -0.259 0.288 
VAT19 -0.034 -0,004 -0.259 1.000 0.091 

.. vat°'···· .................. 0:2:;5 ................ o: 130 ·•··o:2ia 0.091 fiooo 
VAT38 0, 128 0, 176 0. 171 0.060 0.234 
VU17 0.061 0.087 -0.012 0.213 0.071 ··vnos .. ·•••••• .............. o.·10, ................. 0.0&:i ........... o: 22◄ ................ 0: .. 121 ·•·····•·· ... ·o. :zs-4 

0.128 
·o.11s 
0.171 
0.060 
i:f.234 •• 
1.000 
0.264 
·o. 110 

.... _., .... • ................................................................. , ................. , ............................................................................................................. ······ 

0.001 
0.087 

-0.012 
0.213 
0:011 
0.264 
1.000 
().263 

VATOS 

0.105 
••• i;,.063 

0.224 
0. 127 
0.294 
o. 770 
0.263 
1.000 
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Table 56. Regression results for ■ultilane divided segments using 
annual accident frequency (Continued). 

• • • • M U L T 1 P L E A E G R E S S 1 0 N • • • • 

• EOUA fJ ON".MiMiWi ..•. f. ······················••·•• .... .. ... . .. 

.. !?~.P,J~~~! ... VA~.(~f!II:,~_ .. _, ·--~~IJ_IQ .............. AVG ACCIDENT _FREO 

MULTIPLE A 0.25•26 ANALYSIS DF VARIANCE 
• R • SQUARE. ••••• • • • • i:L 06465 ••••••••• It • souilit"cHANGE • o. 664&!! • • • i:>F 
A0\JUSTE0 R SQUARE 0.06418 F CHANGE 137.88196 REGRESSION 1 

.. STANDARD ... ERADR ............... 6. 01055 ................... ~~~.I ~ . ...f .. _C:HAIIIC3E .. _(),()000 RESIDUAL 1995 

F • 137.88196 

SUM OF SOWIRFS 
4981. 22809 

?2072,88007. 

SlGNlf f • 0.0000 

..J ·········································································••··•··········•····•·············································•·········•············•···•··•·····•···•····•· 

VARIABLE 8 SE B 95% CONFONCE INTRVL B BEU T SIG T 

.. va·col· .. ·············c;-.T1 i20Fo:f"·o;··,45j'E•:;.o◄ 6. 14260E~03 • CL 19S7Sf~O:f ••• 6. 25426 •· 1 i. 742 0.000(>° 
(CONSTANT) 1.66510 0.29375 1.08901 2.24119 5.668 0.0000 

.. .''.'.:'..'.'..:'..':::'..'"..'.:.".'."..'.:.-".' .. VARIABLES NOT ... IN THE EQUATION 

V~RUBLE BETA IN PARTIAL MIN TOLER T SIG T 

vif'1, .................... o:·,ts1:r • c;;·laoi'f ........ o·.--1st2f"····· • ,··.·2 i-1· 0.0000 • • 
VAT11 •0,03331 •0,03451 0.99998 -1.542 0.1232 
YAT(),11 0.20570 0.21090 0.98320 9.634 0,0000 ··v1131····················· o~-oa••.,.·····o·~-01111 ........... o_.9&aa& ········•····3:soii· cL·ooo1 •• •••• .............. ·•····· .. • ... . 
YATl7 0.03174 0.03911 0.99244 1.713 0.07•7 

_ YATOI ..................... 0 ,0115 t· .... 0, 09237 ........... o. 99603 ............. 4 •. 142 .. 0 .•. 0000 ............................................... . 

MEAN SQUARE 
498 I .22809 

36. 12676 



Table 56. Regression results for ■ult1lane d1v1ded segments using 
annual accident frequency (Continued). 

• • • • M U L T P L ~ R E r, q e S S I O N • • • • 

.MiiL tliti:f if ........ ············o·: :iia:i•f········ .............................................. ············ · · ANALYSis i>F VARIANCE 
R SQUARE 0.12136 R SOI.IARE CHANGE 0.01511 OF 
ADJUSTED R SQUARE 0.12004 F CIIANGE 34.28351 REGRESSION 3 

··sTANDARO diioR····•······s:a2a39·················· SJGNiF F·ctiANGE···· 0:0000 RESIDUAL 1993 •• 

F • 9 I. 76211 

SUM OF SQUARES 
9351.52793 

67702.58022 

SIGNIF f • 0.0000 

IO Jf.~11.IABL~ .................................. B ..................... SE .. B. 
IO 

95" .. <;:ONFDNCE .. INTRV~ B BEU T SIG T 

10. 383 0.0000 
7.695 0.0000 
5.ess·o.oooo 

-0.459 0.6463 

VAC0t 0. U830E.·03 0. 1428E•04 O. 12029E·03 0. l7631E·03 0. 22025 
VATCM 0.20040 0.02604 0. U932 0.25U7 0. 16968 ··v,'f'11·· .......................... C 36 iss·--··--····--·cr2:t2s• .......... t>': 90552; ............ i. e i'i6o· ...... 6. 12859 
(CONSTANT) •0.15.483 0.33735 -0.81642 0.50676 

VARIABLE BETA IN PARTIAL MIN TOLER T SIQ T 

v,,., .................. -0.01't4B .. ·-o.01't-f2 ......... o. 83279 ........... _o. 79·.--·o:4299·"--· ........................................................... •·••• ...... .. 

VAT38 0.03001 0.03060 0.117684 1.366 O. 1720 
VAT17 0.03122 0.03310 0.90235 1.478 0.1396 "vAT05 ..................... o.01"'011 ..... 0.0~.-,a·--··---- o. 11s21, ............ 0.633 .. o·:s2&a........ ....................... ................... ......... ..... · · · ........... · ......... . 

• fOif aLocicNUMau .. 1 ......... PIN ··•o.osoLuuts ·1ucHl!o·:-----·····--·--······--·· ..... .. ................... . 

·--------·----····· ............................................................................................................................................... . 

MEAN SQUARE 
3117. 175911 

33.97019 



Table 56. Regression results for aulttlane dtvtded segments using 
annual accident frequency (Continued). 

• • • • M U L T I P L E A E G R E S S I O N • • • • 

·oE:PlNOENf VARIABLE·.·.·····vaDIO··········· •• AVG icc·ioEN't···;;aEcf··· 

··vARIAILE(SJ" ENTERED ·ON··sTEP MJMBElf .. ··3:.········· VAT ............. NO. OF. iNTEA ·sra. 

··MuLtiPu··11 ··• .. ····• .. •··••·•· .. ···o.3 .. 37 ................................................ · ......... . ANi.L.vsrs .. oF ·vARIANCE 
R SQUARE 0.12136 R SQUARE CHANGE 0.01511 OF SUM OF SQUARES 
ADJUSTED A SQUARE 0.12004 F CHANGE 34.28351 REGRESSION 3 9351.52793 

··stamiiiiJ ·uaoii ••• ·········s:a2a3jf·····---- ........ SIGNiF. F CHANGE.. 0:0000 RESIDUAL • ·1993 ............. 67702.58022 

F • 91. 76211 SlGNlr F • 0.0000 

\0 --~~RJABL.E. . .................................. 8-..................... SE. B 
IQ 

951 CONFDNCE JNTRVL B ... .. . . . .. ,.. . . ..... . BEU T .. SIG T 

10.383 0.0000 
7.695 0.0000 
3.855 0.0000 

-0.459 0.6463 

VACOI 
VATOI 

··vAt1a· 
(CONSTANT) 

0.14130E·03 0.1421E·04 0.12029E-03 0.17631E·03 0.22025 
0.20040 0.02604 0.14932 0.25147 0.1696~ 
L:i6t5& • ...... cf:23:zs• ••• ••••• ··c>'.io5s2········· .... , .1i160· ······o.12as9 

-0.15~83 0.33735 -0.11642 0.50676 

BETA IN PARTIAL MIN TOLER T SIG T 

vant •••••• ••••••• -o.01'r••···-o .o ,,12--········ o. 83211·········· ..:o. 19r·o. 421s········--·· ........................... • •• 
VAT31 0.03001 0.030&0 0.17684 1.366 0. 1720 
VAT17 0.03122 0.03310 0.90235 1.478 0.1396 · va·101······ .. ····· ......... o .:o i·-toir····o:-c:r1 •·11·• .... ·····o~· i&2ss··· .. ········ t>'. 933 · o·Js2&i ····-.. · ·· ···- •··--·-•·•·•···················· · ............. · ··· · .............. · ................... · · ··••··--····· ·· · 

ro1 .LOCKNUWltli c·•--·,114· ... ·o.096 .L"hdTS .. REACHED ...................................................................................................... . 

--------···········• .. · .. ····--··· .... ·· .. · .............................................................................................. , ........................................ ·········· ········· .. ········•··•• .. ····-- ............... . 

MEAN SQUARE 
3117 17598 

33.97019 
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Table 57. Regression results for ■ultilane undivided segments using 
annual accident frequency (Continued). 

• • • • M U l T I P L E A E G A E S S I O N • • • • 
• tauifrDN··iuiiiEir··· r:·········· •••••••••••••••••••• •••••••••••••••••••••••••••••• ••• ••••••••• • •• ••·••• •·• 

AV~. ACt;JD~NT .. FREQ 

J~~GJNN~NC,l B~DC.1<.NUMBER I. METHOD: STEPWISE 

_,LTIPLE A • R SOUARf. ...... . ..•. 0.24199 
• cf.05is&······· 

ANALYSIS OF VARIANCE 
OF 

ADJUSTED A SQUARE 
STANDARD ERROR 

0.0!5818 
5.45507 

A SQUARE CHANGE 0.05856 
F CHANGE 155 .• 2478 

. SIGNlf. F CHANGE .. 9.:0000. 
REGRESSION I 
RESIDUAL 2494 

········• .. .. . .... . . 

F • 155. 12478 

VARIABLE B SE B 95% CONFDNCE INTRVL 8 BEU T SIG T 

.. v,co, ··············--·o.·19339E-o3····· o.·l!s53E-04····· o.·16294£-03···--o.22393e:.03· ••••••• o.24199 •• i~f."455 0:0000 • 
(CONSTANT) 1.51174 0.2545!5 t.01259 2.01089 5.939 0.0000 

VARIABLE BETA IN PARTIAL MIN TOLER T SIG T 

• vAf 1t ·-················ o.·•999f .... o.20411··--.. •• .. o.9a730···········•o.446 .. o.oooo······· ••••••••••••• • •••••••••••••• •••• ••• ••••• 
VAT38 0. 18600 0. 19088 0.99147 9. 709 0.0000 
VAT19 -0.04122 -0.04239 0.99578 -2.111 0.0342 

.. vit11·····--·--········· i:UM401····0:od21 ·········o:9s:i11 • ·········:-r:·2,3 0:0231 

SUM OF SQUARES 
4616. 16840 

74215.89048 

SIGNIF F • 0.0000 

-----·····························••··························••·••·••·•········••·••········•····••··••·••·············································•·•·······•··········•··•·················· 

----·····-·······································································································································••·••···· ········••·•···•··•·····••·•·••······ ··•··················· ............... ·••·•············ 

' 
MEAN SQUARE 

4616. 16840 
29. 75777 
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Table 57. RP.gress1on results for ■ult1lane undivided segments using 
annual accident frequency (Continued). 

• • • • N U L T I P L E R E G R E S S O N • • • • 

NO: OF INTER SiG 

··.,-ttiPIE ... R . ................. ·····cf~ 313lr··· ..... •·••······· ............ ·•·· .ANALYSIS OF VARiANCE 
A SOUAAE 0.09804 R SOUARE CHANGE 0.03948 OF 
ADJUSTED A SQUARE 0.09731 F CHANGE 109. 11824 REGRESSION 2 "st ANDARl'f' ERROR •• ··········s. 3405········ ••• ........... s (GNI F. F • CHANGE •• o: 0000 RESIOU~L • ···2493 •••• 

SUM OF SQUARES 
7728. 36659 

71103: 69229 

..................................................................... ....... . . .... ....... ................................. ............. ... .. ......... .... .. . .... ... .... . .. F • 

.. "A.!.I.~IJ.1,IE ............ ...... ... . . .... B ................. S.~ .. ~ ........ J~s; .. ~ONFll~t.}~f.AVL El ............. B~T.A. 

VAC01 0,175381E-03 0.15301E-04 0.145381E-03 0.20538E-03 0.2194!5 
VAT18 1.86735 0.17876 1.!51681 2.21789 0.19997 ... , CONS'fiOnT···"•···· ·; ·;00333··········· cr:·2539 f ....... ····c::,-, 5054:l°····· ...... f:5012:f ............. . 

~------------ VARIABLES NOT lh THE EQUATION-------------
··vdUIJLE .............. BETA ··1N •••• PAATIAL ....... rN·· TOLER ........................ T .... sfc.·f····· ....... . 

VAT31 0.13782 0.13755 0.89473 6,932 0,0000 
··vat11···----··· ........... o .025!i3 •••• cL·o2!i:.eo•"·····--·o~ iia•sif" ............. L2&ii • ,,-: 20d ................... • 
VAT17 0.04319 0,04534 0.91126 2.266 0.0236 

135.48395 

T SIG T 

11.464 0.0000 
10. 446 0.0000 
3.ssi o:oooc 

SIGNIF F • 0.0000 

MEAN SQUARE 
3864 18329 

28.52134 
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Table 57. Regression resuljs for ■ultilane undivided segments using 
annual accide11t frequency (Continued). 

• • • • N U l T I P L E R E G R E S S I O N • • • • 

.. tiulflPLE--·R··························o.33927 ............. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • .................... ·••· "iN1LYSIS···t,f V•ijiiNCt··· 
R SQUAl'f O. 11510 R SQUARE CHANGE 0.0171)7 DF 
ADJUSTED R SQUARE O. t 1<104 F CHANGE <18 .059·18 REGRESSION 3 

··stAHi>AliO ERROR ••• ·····s:2eoa3 ................... SIGNiF F CHANGE° ... , 0.0000 RESIDUAL 2492 

.. YARIAlllE .................................. a ... ................. SE 8 

VACOI 0.16902E-03 O.t5t8E-04 0.13924E-03 0.19879E-03 0.21149 
VAT18 t .47243 0. 18604 I. 10763 1 .83723 0.15768 

··v.at:;,···--········-- ••• •• ······c;-:·2,n11 ·············cr:o:1••1············ .. o: 1133a ••••••••••• .. ·o. :11015 •• ••• ·cf. ·13192 
(CONSTANT) -0.16226 0.30257 -0.75557 0.43105 

VARIABLE BETA IN PARTIAL NIN TOLER T SIG T 

··vn11·············· ···o:~u· ·--o:cm·,c;-.. ··••·• cf.11!5:i:i ············o:2sis .. o:1910 •••••••••••• •• .......... ·······--··· 
YATl7 0.02721 0.02861 0.88443 1.429 0.1532 

FOR BLOCK NUleER PIN• 0.050 LIMITS REACHED. 

F • 108,047"5 

T SIG T 

11.131 0.0000 
7.915 0.0000 
6·.932 0.0000 

-0.536 0.5918 

SUN OF SQUARES 
9073.69194 

69758.36694 

... SIGNIF F. • 0.0000. 

---·-.................................... _____ ............................................................................................................................................................................ ···········--·········••····•··••······· 

NUN SQUARE 
3024.56398 

21:99292 



Table 58. Regression results for two-lane. two-way segments. 
using accident rate. 

• • • • M U l T l P l [ R E G A E S S J O N • • • • 

VARIABLE LIST NUMBER 1. LIST~ISE DELETION OF MISSING DATA . 
..... .... ,._.,., .. _, __ ,,.,, .. - ..... MUN ..... sto DEV ··-natl---......... ··------- ............ -.... - . 

VAC17 8 064 10.929 TOT ACCIDENT RATE -v accff .......... --- 9064 ; ois, ... •• s:,23 . , 10 ····- AOt-·--·-·---- ....... -............. -... -
VAT04 6.304 4.125 
VAT31 4,320 3_095 .. v•i'o!S·----· ··---•• ... ·1oi:14,---------------·7;5a& 

.. N. .. 9.~ .. c:-~~~~ ---~--------.... _:J4!19 __ ., ..... .............. . 

CORRELATION 

~AC17 1.000 

NO. OF TRAFFIC SIGNS 
UTILITY POLES 

... LARGE oiiSTACLts···-

·vi164 •• ·v,t:ie·· 

0.251 0.171 
• vac0·1-· .. -··--·---·--· ··~tL01ii· ••• -0-078 ·cooo .. -· .. • "0:1&5 

0- 214 
0. 121 
0.447 
1.000 

--····o.ios 
VAT04 0.259 
VAT31 0.214 -vuM ------· ......... o.·n• 

o. 16!1 
o. 121 
0.109 

1 .ooo 
0.447 
0.469 ... o:i<i& • ....... . 

0.469 
0.646 
·cooo 
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Table 58. Regression results for two-lane, two-way segaents. 
using accident rate (Continued). 

• • • • M U L T I P L E A E G A E S S I O N • • • • 

··toultfiifMJM&eA···· r:···········•············· ................ • .... ••• ··•••• • ••· 

0EPENOfNT VARIABLE .. VACl7 

BEGINNING BLOCK NtJMBER ..... t , ..... METHOD.: .... . STEPWISE 

.. VA.RIA~~H~J .ENT.ERED.J>N ... ~TEI' MJMBER ... I.. VAT04 NO. OF TRAFFIC SIGNS 

MULTIPLE R 0.25794 ANALYSIS OF VARIA~E 
.. if soUaiif··· ............ ••••••••••••• cL 0665:f ..... R ··souARt·· CHANGE • ··o: 06653 . bF. ····· 
A0\JUSTED R SQUARE 0.06626 F CHANGE 246.39508 REGRESSION 1 

.. ~T ~N!?.A.~~ ... ~.~.RCl~ .... ........ ~.9..:.5~9.~.;t ............................ ~~.c.NI F ... r. .. <:H.~N_CiE. ....... 9: 0 ............................ . RESIDUAL 3457 

SUM OF SQUARES 
27478.07212 

385525.94415 

F • 246.39508 SIGNIF F • 0.0 

-----:::: • • ·:: • • - - - - - - - - • :- ·-:::-·:::::.·.:::: .. VARI ABLES IN THE E~ATION 

VARIABLE B 95% CONFDNCE INTRVL B BETA 

··vA'io:r··· .... ••· .... · ·· ·o:sada 
SE B 

o:oa122 • 
0.29546 

• o.51 t:io •• •• ·o.&s12, • •• • ·c,-:·2s1s• 
(CONSTANT) 4.38038 3.80108 A.95968 

VARIABLE BETA IN PARTIAL MIN TOLER T SIG T 

.. vAco,······ .. ····•· ..... _o_·,2314···-o:,2u3···· .. •• o.'&1219 .......... 1.•ao ·0.0000 ...................................... . 
VAT38 0.12300 0,11391 0.80059 6.740 0.0000 

.. vuos ..................... 0 .07340 ..... 0.06709 .......... o. 77978 .............. 3 .9!13 .. 0 •. 000.1 ...................................... .. 

T SIG T 

15.697 0.0000 
14.825 0.0000 

MEAN SQUARE 
27478.07212 

111.52038 



... 
0 
0\ 

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

• • • • M U L T I P L E A E G R £ S S I O N • • • • 

··01:ii"ENOENf ·vaA iAiiLE ~ i····· vac 1,·········· • •• TOT ACC itiENT. RATE 

··_,L TiPLE ... A ..... ..................... 0 .. 28532 ..................... .................................................... .. • .... ANALYSIS oi= \iaiHANCE 
A SQUARE 0.081 .. 1 I SQUARE CHANGE 0. 0 ( 4.17 OF 
ADJUSTED A SQUARE 0.08087 . st ANDAliln: iilioii • • •••• io: 4 -;-; 37 ...... . F CHANGE .55,lJ56.11 ............... REGRESSION 

s1GN1F' F ·cHANGt o.o Rts1ouAL 
2 

• 3456. 

SUM OF SQUARES 
33620.7.>234 

•• 37938:i: 3 i 392 

r • 153. 13424 SIGNIF F • 0.0000 

......................... B ................ SE .. 11. .95.% CDNF.~E. INTAVL 13 BEU 

VAT04 0.630<10 0.03744 0.55699 0. 70381 0.27830 
VACOI -0.25382£-03 0.3393£·0.t -0.32035E-03 -0.18729£-03 -0.12364 ... (CONStiNn .... ••••••• 6.39028 ........ ·cU9765........ •• ~S:6i062 •••••• •••• ,: 16993 

------------- VARIABLES NOT IN TH£ £OUATJON -------------

T SIG T 

16.837 0.0000 
-7.480 0.0000 
16.070 0.0000 

··vARhBLE ............. BETA IN ..... PHTUL ..... MJNtoLER ....................... T .. ···s10· T ............... •• ............. • ..... • ••• •• • • 

VAT31 
·vATO!i 

0.13073 0.12187 
0.078.t7 0:01225 

0.78111 7.217 0.0000 
0. 76669 •• ...258 0.0000 

. -------- _____ ..................................................................................................................................... ...................... ..... ........ .......................... . .......................... . 

MUN SQUARE 
168 10. 35117 

109. 71526 



... 
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·.:;cni>ct • •• •••••• •• •••••••••• ··c;-:·:ioaio··· • • 
R SQUARE 0.09505 
ADJUSTED R SQUARE 0.09426 • st ANDARD. ERROR • • ..... ~o: 40078 

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

• • • • N U l T I P L E R E G R E S S I O N • • • • 

R SOUAl:E CHANGE 
F CHANGE 
SIGNIF F CHANGE. 

•• litiLI tv POLES 

0.01364 
52.08907 
0.0000 

ANALYSIS OF VARiANCE. 
OF 

REGRESSION 3 
RESIDUAL • • .. 3455 ... 

SUN OF SOUAAF:i 
39255.4!1664 

373748. S n63 

F • 120.96167 SIGNIF F • 0.0000 .......... 

VARIABLE B SE B 95% .. CONFDNCE_. INTAVL B BEU T SIG T 
···········••·•······ ··············••···- '' " 

VAT04 0.:5005!1 0.04129 0.41958 0.58151 0.22097 12. 122 0.0000 
VACOt -0.26695E-03 0.3373E-04 -0.33309£-03 -0.20082£-03 -o. 13004 -7.914 0.0000 

.. v,r31············· •• •• o. 46159 • ·o:b639& ••• -·-- 't>.:i:i&Hf"••··. ··o.sii&98 ...... o.·1301:i ••· ••• ·1.211 0.0000 
(CONSTANT) 5.33399 0.42100 4.50855 6. 15943 12.670 0.0000 

VARIABLE BETA IN PARTIAL MIN TOLER T SIG T 

MEAN SQUARE 
13005. 11»555 

108. 17613 
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Table 59. Regression results for one-way segments using accident rate. 

• • • • M U L T I P L E N E G R E S S I O N • • • • 

VARIABLE LIST NUMBER I. LISTWISE DELETION OF MISSING DATA. 

HEAN STD DEY LABEL 

YACl7 IO.Ol8 
YlCOI 10583.189 
YATl5 1.689 
VAl05 9.981 
VAT24 .. l.89l 
VAT!', 0.441 
v.r1t 1.tt4 

1l.'511 
H72.H5 

t .6'i4 
r..21,0 
o.n, 
0.714 

·- VlTJI ·- ·-·-·-••909.- ..... 
I• I IJ 
2.911 
J.407 VATt1 4.J90 

VAllt ]0.471 

N OF CASES a 702 

·--COIIEl.ATUlll- -· .... ---·­

VACl7 

4.261 

VACOI 

TOT ACCIDlNT NATE 
AOT 
CUNU LANE USAGE 
LANGF ObSIAClES 
LAND USf. 
NO. OF INlfN ~IG 
NO. OF JNIEN NSIG 
UTILITY PULES 
NO. OF ORIYENATS 
P05TE0 liPEED 

YAll5 VAT05 

••• ··-·····-·---------------

YATl4 YATU YATl9 

VACt7 1.000 -0.093 0.109 11.048 •0.116 0.104 0.029 O.IJO 0.011 •0.071 
VACOI •0.09] 1.000 o.OIJ o.osa -0.094 O.ll5 •0.034 0.2'5l o.OJl 0.111 

-HUS----ll.lOt---0.011 .. ---1.0UO .... __ J1.u9 __ _.o.Ol5 .... 0.138 ___ :o.10a ___ Q.lf9 o,11.1 __ _. ... o .... J.l-O-
VAT05 0.041 0.051 0.149 1.000 -o.oao o,o6t o.049 o.r.01 0.212 -0.211 
VATl4 -0.11• -o.otn -O.Ol5 -o.oao 1.000 -O.lJJ 0.011 -0.144 -O.IJl 1.151 

. VlTll .. -·----· D.104 ........ o.u5 ····· o.u, .... 11.0f>'f -D.l.H .. 1.000 . ~o.l5L ....... D.129 __ ~a ... .u,.._ ___ .-0.1ZJ_ 
VATl9 o.ozt -o.OJ4 -0.104 ij.049 0.077 -0.351 1.000 0.023 0.119 •0.059 
una o.uo o.252 o.zo o.u1 -o.1u o.u, o.ozJ 1.000 o.n, -0.211 

--¥ATU----... .OU o.OU----1.1118----11-~ll-- _ .. o.U2.---·0..1J9--4.16!1- O,ZJJ 1,000 ■O IU--
VATll -0.011 0.111 -o.1zo -o.21J 0.151 -o.1z1 -u.os, -0.211 -o.aaz 1.000 

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

• • • • M U L T I P L E N E G M E S S I U N • • • • 

EQUATION NUMBER I. 

DEPENDENT VANIAILE •• YACl7 TOT ACClDtNI NATE 

ltGINNIN& ILOCIC NllMIIER I. METHOD: STEPi.I:iE 

VARIAIILE(S) ENTERED ON STFP NUMRER I .• 

NULTIPLF. R 
I SQUARE. 
ADJUSTED M SDUANE 
STANDARD ERROR 

.0.lllf99 
a.au,o 
0.Olt;•9 

l l .•2099 

R SQUAkE CHANGE 
F CHANliE 
SIGNlF F CHANGE 

IJTII.ITY POLES 

o.ou.,o 
ll.nJll'i 

U.11006 

ANALYSIS OF VARIANCE 
Df 

REGNtSSION I 
RESIOUAL 700 

F : u. 031i!5 

••••••••••••••••••••••••••••••• VARIABLES I~ THl EDUATION •••-•-----•-••-•·••------------

VUUILE II SE I 

.-lflTJI. __ ___ __.o .5l2Jt ___ Q. l47H 
(CONSTANT) 1.5110.? 0.14407 

.. ·-· ··••· .. 

9SX CONfDNCE JNTRVL I 

O.Zll5l.... 0.10305 
5.e5J8U 9.168.?4 

•••••-••-•-•- VAIJAILEI NOT IN THE EQUATION -------------•..• ·------- --· - -
VHIHU HU IN PARTIAL MIN TOLll T IIG ' 
VACDl .. --~O.ll4l4.-0.lJ091 0.936)4 -3.491 c,.ooos 
VATH o.oaua o.on-.o o.'9Jel0 l.109 O.OJ5J 
VATH -o.o•747 -o.OJll5 o.uazo •l.Oli! 0.1119 

_.VATI• -· ----~0.0995i.~0.09933 0.97917 -z.•n u.ooa5 
VATl8 o.011•os 0.08905 o.•n211 l.3b4 u.Olll4 
vns• 0.0l5H O.Oi'581 0.9994'i 0.11114 o •• 941 
VATU -0.01469 .-0.014)9 o.94187 -0.3111 u.7036 
VATll •0.04S9b •0 0 04530 o.,ssn •1.199 O.i!3l0 

BETA 

0.12999 

T SIG T 

J.u, 0.000._ 
...... 0.0000 

:IUM .. Df IQUARU ___ .ltfAN IGUA1~-
1569.J4506 1569.)450• 

91307.34759 IJ0.4J907 
- ·- ·-- --·· 

SIGNIF, • 0.0006 
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Table 59. Regression results for one-way segments using 
accident rate (Continued). 

DEPENDENT VARIABLE •• VACt7 

• • • • M U L T I P L E A E G R E S S I O N • • • • 

TOT ACCID~NT kAlE 

VARIABLE(SJ [NTERED·OH STEP NUMBER l •• YACOl 

MULTIPLE R . 
R SQUARE 
ADJUSTED N SDUARE 
UANDARD ENNOR 

O.IAJ70 
0.0,115 
o.on, 

11.33080 

A SOllANE CHANCE 
F CHANliE 
SIGNlF f CMAkCE 

ADT 

o.01uo; 
ll.181170 
o.ooos 

ANALYSIS Of VARIANCE -­
OF 

REGRESSION 2 
RESIDUAL 699 

F • 

•••••••••••••••••~••••••••••~•• VARIABLES I~ THt EQUATION·•••-••--------•--•---------•·• 

VARIABLE B SE R 9~1 CONFDNCE INTRVL 8 BETA 

VATJI o.•••11 0.15151 o.J4871 o.••1•0 o.t6JIJ 
VACOI -0.2JIJ9E•OJ ··••z•E-04 •O.J615lE-OJ -0.10ll6E-oJ -o.13414 
.ICONSUNJl ____ 9._JUU . ... 0.91l4Z 7.:H!IU ll.i!J3l0 

--- -••-•• •--• -- - - •-•-••H••••-••--•••••-• ••-•• o• 

••••••••••••• VARIABLES NOT IN THE EDUATl~N 

--- VAIIUILE-- -BET LIN .-PHTUL .. NIN TOLER . 

YATl5 0.0741] o.o7J2J o.17610 
.YUH---· ---•0.061ll-•0.0550J----0•5H7a. 
VATll •0.10711 •0.101]4 0.9lt67 
VATl8 0.10256 0.10l91 0 0 9l66l 
vu 1•-· .. ____ .. a.uau ... o.uon _____ 0.9111• .. 
YATl7 •0.0116• •0.01141 0.1139J 
VATII 0.01?04 0.11612 0.7Jl90 

-- .. T HG T 

1.940 0.05.?I 
.•I .115fa. U.1451. -·­
•l .179 0.00111 

i!.135 o.oo•• 
o.5u u.sua 

-o.•n o.•2•1 
o.441 o.u•• 

T SIG T 

4.zu 0.0000 
•l.•91 0.0005 
,.u1 0.0000 .. 

SUM OF !IQIIAAES MEAN SQUAlf 
3134.21497 1567.10749 , 

19Ul.177U . _ . _ lZl.llH~ 

SIGNIF F • 0.~000 
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Table 59. Regression results for one-way segments using 
accident rate (Continued). 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

TOT ACCIDENT kATE 

VARIAILE(S) ENTERED ON STEP NUMBE~ J •• 

MULTIPLE N 0.21234 ANALYSIS OF VARIANCE ______ .. ______ ··--·--- ... 
R IOUARE 0.045n9 
ADJUSTED R SQUARE o.o•o•s 

. STANDARO ERROii .. ll.i!U17 

M SQUANE CHANGE 
F CHANt.E 
Sl!:Nlf f CHA11Gf 

0.01134 
11.z,,011 
0.00111 

OF SUM OF SQUARES MEAN IOUARE 
REGNESSJUN 1 017.51111 un.as,~• 
RE:;JOUAL ••e _____ Hfll~.11:SOL. ________ Ul.OHH __ 

F s SIGNIF f • 0.0000 

•,•••---•-•-••--•-•••••-'"!-••••• VARIABLES JN THE lqUATION -------------------------------

VARUILE I SE B 951 CONfONCE INIRVL B 

VATJI 0.5.153 o.1s1•1 o.2,11J o.ae••• 
VACOI -0.24285£-0J O.b•o•E-04 -o.J7l54E•03 -o.11J1•E•OJ 

--YAT24. . ··--- .'"!l.55i!H. _ 0.5Z•Jt -z.•11•• -0.11,:S'l'i 
(CONSTANT) tl.•1213 1.51157 9.11.04) 15.bOJBJ 

••••••-•••••• VAHIA~LES NOT IN THE EQUATION-•••••--••••• 

VARUIU: BETA IN ~ARTIAL MJN TOLER 

BETA 

o. 1•••o; 
-o .140 7't 
-0.10112 

T SIG T 

J.8"l 0.0001 
-1 .• ,. 0.0003 
•l.fl.79 u.110111 

11.1•• 0.0000 

. -VATH -----0.075ll .. O.OU51 o.auu 
o.o.;11111 
0.91U• 
0.91'191 
0.175111 
0.12507 

T SIG T 

1.,12 0.0419 
•J.ttb0 0.111111 
l.177 0.0191 
11.111 0.0,1 

-o.n1 o.•z'1 
0."7• 0.JHI 

v,ro, -o.o••o• -o.o55ZJ 
VATtl o.~8321 n.01211 
VATlt . -- I.Dll'U 0.02,1111 
VATt7 •0.01010 -o.oz••5 
VAT21 0.011211 0.03704 



DIPINDINT VAIIAIL£ ••. VACIJ 

Table 59. Regression results for one-way segments us1ng 
accident rate (Continued). 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

TOT ACCIDENT KATE 

VAIIAILE(I) ENTERED ON STEP NUMBER ••• NO. (ft JNTER J!G 

.JIUI.TIPU •--. ·-- ... o.n101 .. 
R SQUARE 0.051,1 
anJUSTID N SQUARE 0.04h0. 
STANDARD ERROii . ll .z•zu . 

It SQlJAkE CHANGE 
f CHANl>E 
SJI.Nlf F CHANGE 

o.oo~•s 
11.n1•• 
o.oz•4 

ANALYSIS Of-V&ll&NC£ .. _ 
OF 

REI.RESS JON 4 
ltESIOUAL . . .. , 

SUM OF SQUARES MEAN IOUAIE 
•1••.11si1 aa••.s••z• 

_______ HOUJOUJ _____ lU..JIHL 

F • IIGNIF f • 0.0000 

--,-., ------••P••--~~--·-~•P.-•~------ VARIABLfS 1ft ltlt fUUATION --~-~--------------------~~-~~-

VAIIAILf • SE B •51 CONfDNCE INTRVL 8 
··- -------·-··-··-·--·---· ...... --··· 

VATJI o.s••u O.JlilOl O.lU711 0.11611U 
VICOI -o.zssu•E•OJ o.••tlf•t• -o.11••ae-os •O.ll5.!llf•OJ 

. uu• --- . .1.z••z5 _ ... o.ssou .. 
YAHi 1.zn11 0.56.l1 
(CONITANT) ........ lo55lli 

VAIUILE IEll IN PARTIAL MIN TOLEN 

VAT15 o.o••z• o.o•s11 
Vll05 -o.o••·· -0.0'5'541 _u, 11 _________ Q.UU75 ... 0.0HOI 
VAIil •0.03166 •0.03117 
,.,,. 0.05592 0.041•1 

0.116117 
O.Sll65 
o.e I n1 
o.uz,J 
o.nuz 

•l.Hl.5~ -0.21514 
U 0 1lU3 Z.J5t,IIO .. ,.,u 14.l'IJS6 

f IIG f 

1 .ll1 o.oeu 
•I .•"6 0.1431 
1.UI .. O.toli 

-1 .uoa o.nn 
I .ii!l4 O.l'9'96 

Pnt ILDCK NUMIEI I PIN• 0.050 LIMITS kEACHEDo 

IIETA T SIG T 
·- -· --- . -

O.IU54 J.7l5 0.00oz 
-0.1471111 •J.851 O.OOOl 

.. •O.O'fOOO . ... •l.354 0.0111._ 
O.H3ll l. 111 t.H•e 

1.Ul 0.0000 
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Table 60. Regression results for ■ultilane divided seg■ents using 
accident rate. 

• • • • M U l T I P l E R E G R E S S I O N • • • • 

VARIAIILI LIST NUIIBER t. LISTWISE DELETION OF MISSING DATA. ,,· 
MuN·········510 Otv·--··· LAl·L··········································· ••••••••••••••••••• 

VAC17 7.127 10,700' TDT ACCIDENT RATE 
.. vAcot ,,,.,,r.-.,1 ···-·1••• .cicM •••••• ADt·· • ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ···········•··••····· .. •••• ·• ••••••••••••• •••••••••• ···········• ·••·• ••• • • •• •• • •••• • •• ······• •••• • 
VITtl 0.401 0.914 ND. OF INTER SIG 
VAT11 0 .•• 7 0,111 ND. OF INTER NSJG 

.. VAt04······················· .. ··•·:•H················iL••2····· ND:··o,-··,•AFFtc s1GNs······································ ••• ••• •• ••••• •• • •• ••• • •• •• •• • •••• •••••• • • • • 
VAT08 21.47• 21.7.4 MEDIAN WIDTH 
VAT31 1,044 9.172 UTILITY POLES ··vd ff ......................... s·: ioif················:; :-itilr····· NO: .. OF . Di i VEVAY$ ••..• ·•···• .... . 
VAT05 11.444 10.547 LARGE OBSTACLES 

.. N •• o, cAsEs ·.-·····-···· ... 55, .................................................... ···· ·············· ··· ·•··· ····· ·· ·•·· ·····• ···· 

.. CORRELATION ............................................................................................................ . 

YAC17 VACOI VATIB VATl9 YAT04 VAT08 VAT38 VAT17 VAT05 

·vac•1 ·•··••····· ··········f:ooo·· ........... _o.·•o2······ •••• 0.113 .... ······-0.0<12 ••• •• ·«Li&s ••••• -0.046 0.051 0.016 0.058 
VACOI -0. 102 1.000 O. I If ·0.002 O. 156 0.249 0.228 0.019 0. 103 
VATII 0.113 0. 119 1.000 -0.272 0.310 -0 .• 44 0. 158 -0.016 0.222 

·v•t••················· .. ··::.oiod········· .. ·-.;o:oo2· -o·:212 1.000 • o.oe4 • ••••• 6.039 0.055 0:2,1 o. 125 
VAT04 0.1615 0.156 0.310 0.014 1.000 0.035 0.249 0.059 0.32• 
VATOI -0.046 0.249 -0.144 0.039 0.035 1.000 0.332 0.160 0.186 

·vat:11· .. •••••••••• .... o:65,········ .. ·o:22,···· .. ···0:,51 ·o:655·······0.2•1 0.332 1.000 0:301 0. 756 
VAT17 0.011 0,079 -0.016 0.2◄• 0.059 0.160 0.308 1.000 0.323 

.. VA T05 ........................ 0. 051 ................ 0 •. 103 .............. 0 .•. 222 ............... 0. 1.25 ........... 0 •. 328 .. 9·.•a& •·· ~: 756 .o:.~~3 .. 1.000 

········-··-···-.. ···•· .. ••······· .. ···················· .... ----·••···--··· .......... ········· .. ··•·"··...................................... ............. ............... ...... . .... ···········•··. ·•··· ........... ···•···· •••• ········· .. . 

I 

··-•·-·······------· ............................................................................................................................................ ········· ....... ······ ··••· ................................................................................................... ·•·•· ··• ·••····· ••· . 

. -------··········........................................................................................................... ................................................. ........... . .............................................. ···•····· .. ···••··· ................................ . 

----·--..................... ____ .................... -..................................................................................................... . 



Table 60. Regression results for aultilane divided segments using 
accident rate {Continued). 

• • • • M U L T I P L E A E G R E S S I O N • • • • 
··tauATlON NUiiilEiii .··································•··········································· ······ ···•·· ····•·•· ............................................... . 

.. Dt,lf«>ENT .. VARI AILE •.•..... VACl7 ................... TOT .. ACCIOENT .. RATE ........................................................................................... . 

BEGINNING .. ILOCIC .. NUeeER ...... , · ...... METHOD: .... sr,~wI.~t. ... ......... .. .. ..... .... .. . ................... . 

1110.,. OF INTER SIG 

MUL Tl PU A 0. 11302 . if .scii.iiiif ............................ o:0334jf······ ................ ii .. SQUARE .. CHANGE ...... o:o:i:id .... . 
ADJUSTED R SQUARE 0.03217 F CHANGE 53.81995 

ANALYSIS OF VIAl&NCE 

REGRESSION 
RESIDUAL 

i>F 
I 

1553 .. STANDARD .. ERROR .............. 10. 52231 ....................... SIGN~F .. F .... C:HANGE ... ~,()()()() . . .. . . . ' . . 

VARIABLE • SE B 151 CONFDNCE INTRVL B BETA 

• YATti' ............................ 3. 29117° ............. o ................... 2 ·•·1&11·· .............. 11077 • •• o.·1i:io2 
(CONSTANT) e.50288 0.32212 5.87114 7.13481 

VARIABLE BETA IN PARTIAL MIN TOLER T SIG T 

• Vit61····· .............. _o."t2sa4 .. _0. 12'110· ......... O. 91519·········· -t.a.1··0.0000· • 
VAT11 O.COl31 0.00114 0.92590 0.321 0.7416 
VATa. 0. 1117!1 0. t :511 0.90381 •.!113 0.0000 

F ■ 53.81995 

T SIG T 

·1.331·0.0000· 
20. 1815 0 :0000 

.. vAfoe ··· .. ······ ...... _o.01H2···-o:01111··· ....... o.1ts1f·"• ...... _o. 111··0:4366 ............................................... · ........................... • ·· ............... . 

VATH 0.02217 0.02297 0.97907 0.905 0.3151 
VATt7 0.01111 0.01~,o 0.11114 o.1eo o.4472 

SUM OF SWIRES •• 
5958.88788 

t7 1946. 52132 . . ...... . 

SIGNIF F • 0.0000 

· v1toa··-·-··-.... o.<utn ··o.0111s ......... c. !>50113 ............. o. 103··0.·•12,·· ......................................................................................................... .. 

---·-····-·············· .................................................................................................................................................................................................................................................. . 

NUN SQUARE 
5958 88788 

110. 71894 
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Table 60. Regression results for ■ultilane divided seg■ents using 
accident rate (Continued). 

• • • • N U L T I P L E R E G R E S S I O N • • • • 

.iiiii:tlP(t .. ii ............. ········ o. 22·1&0 ................................................................ . .ANALYSIS OF VARiANCE 
R SQUARE 0.04911 R SQUARE CHANGE 0.01!5(i1 OF 
ADJUSTED R SQUARE 0.04788 F CHANGE 2!5.48287 REGRESSION 2 

··s1'iii>dcf'UROR ............. Rf:'44033 ....... :··· ............. ·s1 GNJ F. i= .. CHANGE .•.• o: 0000 ....... .. RESIDUAL. • ........ i552 

......... B ................... SE .. B ......... ,s~. C(JNFON<:E .. 1 NTRVt B .. 

YAT11 3.56824 0.44933 2.68687 4.44960 
YAC01 -0.13673£-03 0.2708£-04 -0.18985£-03 -0.83!599£-04 

··,cciii'ft"iN'iT • ...... a:iffiii◄....... 0.ss1e3 .......... ·,. 111i, • ...... • s.90592 

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

.. VAl018l! ........... BETA ... IN ... PARTIAL·--··NIN .. TOLER ...................... T ..... SIG •• T ..... . 

VAT19 0.01244 0.01227 0.91192 0.483 0.6290 

BETA 

0.19797 
-0. 12584 

F • 

··vu04········--··--· .... o. ~38!50 .... o.·13395 .......... o.88955 ............. 5. 323· o.oooo··· ................................. •• • 
VAT08 0.01568 0.01532 0.90752 0.603 0,5463 
YAT31 0.05224 0.05168 0.93070 2.031 0.0417 .. va·,.,,r·· .................. tU>ai◄<f ... cu:;3005 ......... o.e1a21 ............ ,; , ...... o: 2311 ............................ ····· · 
YATOI 0.02838 0.02828 0.94164 1.11!5 0,2651 

40.07!564 

T SIG T 

7.941 0.0000 
-!5.048 0.0000 
is. 79::i <Loooo 

SUM OF SQUARES 
87J6.5J517 

i69i68.87403 

SIGNIF F • 0.0000 

____ ............ _.,.,_ ................. _ ........................................................................................................................................................................................................................................ . 

____ ............................................................................................................................................................................................................................. . 

MUN SQUARE 
4:168.26758 • ios:ooos, 



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

MuLfiPU. ;t··•·· ················<;-:2s124····· •••••••••• 
R SQUARE 0.06617 
ADJUSTED R SOUlRE 0.06.36 

• stANOARD. ERROR •• ·····,o::usisii ••••• 

• • • • M U L T J P L E A E O A E S S I O N • • • • 

R SOUlRE CHANGE 0.01706 
F CHANGE 28.33905 

··siGi-iiF ;:· CHANGt··· 0.0000 

•• AN1u·s1s OF VARIANCE. 
OF 

REGRESSION 3 
RE 51 DUAL •• i551 

SUM OF 'iOUARES 
11772.03576 

166 I 33. 37344 • 

F • . 36.63408 .... SIGNIF F. • 0.0000 

•• ---- ------- - - - - -- _. _____ • ________ •• VARIABLES Hf THt· EQUATION :.: ;; .;. - :.: ;;·_:.; _.;;-_;__ - - - - -- - - -- :. - - .;. - ..; - - • 

.. ~~.RJAll.!,~ ................ ····················•B. ..................... J!~ .... B. ............. 11.~~ ... ~~.F.!?~t.J.N.T.R.Y!e. ~ ····• .. ···• ... B~T A 

VlTtl 2.13003 0.46652 I .91496 3. 7•510 O. 15701 
VAC01 ·0.15487E·03 0.2706E-04 -0.20795E-03 ·0.10178E·03 ·0.14254 

-v•tor············· •• •••• o:21on············o:oso1ii········· •• ·o: 11011· •••••••• ··o::i&s91 ••••• •• o.1:1aso · 
(CONSTANT) 7.14023 0.63598 5.89276 8.38769 

_ -------------. VARll8LES .. NOT ... 1.N .. THE .EOUATI_DN .. ---_----------............. . 

VlRUILE BETA IN PARTIAL NIN TOLER T SIG T 

T SIG T 

6.066 0.0000 
-5.722 0.0000 
5.323 0.0000 

11 . .:27 0.0000 

-vA'rta ................. o.012,a ··-o:0124·1········· o.80111"·········-o.•11· o·.62sf··· •••••••••• •• •••••••••••••••••• •• •• ••• • •••• • 
VATOI 0.00838 0.00825 0.86693 0.325 0.7453 
VAT31 0.02716 0.02661 0.85&5• 1.048 0.2948 

.. v,,w .. ••• ···············«u;n,1r····tLo22s:i········· o:ea,s,r·· ·· · ·· o: 111 ·o: :i1s 1 •••••••••••••••••••••• ••••••••• •• •••••••••• • • •• • 
VATOS -0.00885 ·0.00856 0.82365 ·0.337 0.7361 

FOR BLOCK NUMBER 1 PIN• 0.050 LIMITS REACHED. 

MEAN SQUARE 
3924.01192 

107.11372 
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Table 61. Regresston results for ■ultilane undivided seg■ents using 
accident rate. 

• • • • M U L T I P L E A E G A E S S I O N • • • • 

VARIABLE LIST NINER 1. LISTWISE DELETION OF MISSING DATA . 

.......... - ................................. MEAN .......... STD DEY·••·•• .LABEt··········· .. ·•·••····· ............................... . 

VACI? 1.127 10.112 TOT ACCIDENT RATE ··v,ecw .. ·············1◄ i·, 2·: 2,e .. ·······,01:Liil is·· ...... or··· ···· ·· ······-- ····· · · ···············--······ · ············· ...... · 
VATII 0.•19 0.605 NO. OF INTER SIG 
VATH 5.117 3.214 UTILITY POLES .. YAT24······· .. -··· ................................... o. ••3·••·· .. LAND"usE ............................................................................................................................................................... .. 
V&Tt9 0 .• 11 0.105 NO. OF INTER NSIG 

.. vnn ........................... 9 .•. 216 ·········· .. ····3.609 ....... NO .•. .. OF .. DRIVEWAYS . ........................................ .. 

NOP CASES• 2••• 
··c~itL&ftON ··•······· ............................................................................................. ······ ......................................... . 

....................................... YAC17 ................. YAC01 ................. YAT.1• ................ YAT31 ................ YAT24 ..... .. VU19 YAT17 

vAcn 1 .ooo -o.oea o. 113 o. 11s -0.091 -0.01& 0.0&2 
VACOI -0.091 t.000 0.111 0.091 -0.0!11 •0.062 -0.079 

'°v141•,1H•Ooo•nooHH•o•oouo, o. 1•■3, .......... ••••< 0. •1•, fo,.oo,nou•O•H•1 .<XXJ••• .. •• .. •• .. •••o•. 313• .... •••••••••-o,2oa••••••••••• .. •-o~ 331• ......... ••••.:.:o•,01•; ,,, .. ,.,,.,,,.,.,,,,,,,,,,o , .. ,, .. , •••• •• .. ,, .. ,, ..... , ...... , ...... . 

YATU 0.118 0.091 0.313 1.000 -0.227 0.021 0. 108 
VAT2• -0.011 -0.051 -0.208 -0.227 1 .000 0.004 ·0. 198 .. vaf·i, ..................... -0.01& ············-o.0&2···· .. •• ...... o.331···· .. •••• .. ··o.021· .... •••• ....... o.oo• .............. 1.000 .... ····0:1:i:i 
VAT1'7 0.082 -0.079 -0.011 0. 108 -0. 198 0. 132 I .000 

____ ............................................................................................................................................................................... . 

........................................... .......... ___ ............................................................................................................................ . 



Table 61. Regresston results for ■ult11ane ood1v1ded segments us1ng 
accident rate (Continued). 

• • • • M U L T I P l E A E G • E S S I O N • • • • 
··1ouAftON· NUNBE·••····f.············································································ ............................... . 

.. DEPENDENT .. VARIABLE_ •.•..... VAC n ................... TOT .. ACCIDENT .. RATE .............. ......... .. 

.. BEGl .. '1NG .. BLOCK .. NlJ(IIBER ...... 1 •...... METHOD: ...... STEPVISE ................................... .. 

MUL TIPLI • 0. 18892 .. ANALYSIS OF. VARIANCE ··•·souARE············· ................ 0:0:iitiii·"· .......... R·souAiit CHANG( 0.03569 ••••• •• ••• .... • • • • OF 
ADJUSTED• SQUARE 0.03530 f CHANGE 90. ◄6155 REGRESSION I 

.. STANDARD ... ERROR .............. 10.61966 ........................... SIGNI.F .. f ... c:HANGE 0.0 ........................ RESIOUA.L... 2444 

f • 90.46155 

.. ::::.::::.:::.:::::.::.:.:::.:.:::::::·.::: ::::-.:.::.::.:-.::.::.::::::.:: ... ~~11.I~~l,~S. ,~ .. IttE .. J9u.AT I~ ... ::.:--.:.::-.. -: - -..-:: :.-.-.::.::- -:::- - - -_. :.- -:: - - -

VARIABLE B SE 8 esi CDNfDNCE INTRVL B BETA T SIG T 

• vAf31 ••••••• .. ····················o.13u2············0.01&13. •• ······0·;·504s1 ............ <L1,,,1 • o.·1aii!i2 • 9.si t ·0:0000 • 

(CONSTANT) ,.11,15 o.,411& 4.00607 5.76382 10.899 0.0000 

BETA IN PARTIAL MIN TOLER T SIG T 

··"1·co·r .... ·•··········--:::o:·11·1s1· .. ~o~· i- 11·2..- •• ••• • o·. •·11;··· ··•··· ·=s :ai.t···o .0000 ••• • ··•····- ·•·• •• •••• 
VAT11 0.13687 0.13236 0.90172 6.600 0.0000 
VAT2◄ -0.05101 -0.050e7 0.94855 -2.508 0.0122 · vat·, .......... - ....... -0.02113 -o.021st"····· .. •• o.•••20 ··········-·1.0&3 .. 0.'2171 ...................................... ••• .. • ••••• 
VATtT 0.04164 0.04218 0.9182• 2.085 0.0371 

SutdlF SQUARES 
10202.00366 

275627.56713 .......... 

SIGNIF F • 0.0 

MUN SOUARE 
10202 . 00366 

t 12 77724 

-----····· .................... _ ...... -....................................................................................................................................................................................................................... ··••·••··· ...................................... . 

___________ ....................................................................................................................................................................................................................................................................... . 
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Table 61. Regression results for ault11ane undivided segments using 
accident rate (Continued). 

• • • • M U L T I P L E R E G R £ S S I O N • • • • 

"blPlNDlNf ·vARIA9LE.·. ·····vAct1·········· .. ·····yoT·· ACCIDENT. RATE ................................ . 

· Muu1,u .. ,r .................... ·--cr:·rna:rc· .. · ............... · ................................................................ ·· .. · ••• ANALYSIS oF· ilAAiANCE • 
R SQUARE 0.05259 R SOUARE CHANGE 0.01689 
ADJUSTED R SOUARE 0.05181 F CHANGE •3.55951 ··stiNDiio °ERROR ......... ic,: s213·1·· ..................... s I GNl F . ;: .CHANGE .... ·o. 0006 ............. . 

.VARUl~E ..... . B SE B . 351' .CONFDNCE INTAVL B BEU 

VAT31 0.41126 0.06977 0.35444 0.62808 o. 1•102 
VAT11 2 .• 4711 0.37089 1.72057 3.17515 0.13687 ·--tc·Mt·AN'tr····· ......... :..-::;011, ............ i>': ii ◄5 is ......... •• ·a. a3soe .. , .............. . 

5.58089 

------------- VARIABLES NOT IN THE EQUATION-------------­
·y4"1iUii:t···· .. ••• .... Hn···• .. ·····.,.atul·· .. ·•i;.r toi:e,;-·········· .... • .. ······t .... s10··, ...... •••• ••••• ··•· 

VACOt -0.12115 -0.13142 o.at••s -6.551 0.0000 ·v•tU .................. ::.:o:·0:1210· ·:·o:o;;i1, ....... 0:114:ia ........ .;. t ;,10 o:·, 1, ....... • ............ •• 

VAT11 0.02114 0.02795 0.78621 1.382 0.1672 

OF 
REGRESSION 2 
RESIDUAL. • 2◄◄3 

F • 67.79818 .. ····• .. . 

T SIG T 

7.041 0.0000 
6.600 0.0000 ·10.516 0.t>ooo ............... . 

SUM OF SQUARES 
15030 .• 051 

•• 270799: 1272i 

.. ~~., 17 ......... 9 .. •.9:4.!!45 ...... 9.:.~.!.~~ ........... <>. .... !~lt~.~ . . .. .. ~. 42.1. c:>.,.C>.15.~.......... .. .... . .. .... ... .. ... .. . ... . ...... . . ............................................... . 

_ .................................... ----··········-·················· .... · ... · .. ·······--······ .. ······························ .................................................................................................................................................................. . 
---•••••••••••••••• .. •••• .. •••••••• .. ••••• .... •• .. ••••••uoo•••••••••• .. •••••••••••··•··•·•••••••••·••••••·•··•···••·•·••••••••••••••·•••••oo•••••·••••••••••••·•""'''' 

____ ........................................................................................................................................................................ . 

MEAN SQUARE 
7515.22175 

I 10.84696 
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Table 61. Regression results for ■ult11ane undivided segments using 
accident rate (Continued). 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

••• ••••• ••• ANALYSIS·or VARiANCt··· 
R SQUARE 0.06895 R SQUARE CHANGE 0.01636 
AO.JUSTED R SQUARE 0.06711 F CHANGE 42.92038 REGRESSION 

OF 
3 

---- 241412 ··stANDARO •• ERROR··· ...... i'c;-:·43920"········'"···•·•• ·stGNiF F 'cHANGE •••• 0:0000 ••••••••••••••••••••••• AESiDUAL. 

F • 60.28116 

SUM OF SQUARES 
19707.77653 

•• ·: 266121:79426. 

SIGNIF F • 0.0000 

N 
0 .. V~.IIJ~ll.~L. .. .......................... JL ................... !.E. B 95".~0NFDN<:_E ,INf.RY~.13 ........ BETA T SIG T 

7,478 0,0000 
7.203 0,0000 

-6.55t o.txYJ6 
12.2,8 0.0000 

YAT38 0.51825 0.06930 0.38235 0.65415 0.15404 
VAT18 2.65908 0,36916 1.93518 3.38298 O. 14868 .. vico1 •••••• ... ·······:.:cc,a1:i11Fo:i ... c,...30l:it:.0<i • :.::o.2s6de-o:i :.cLi:ia3ot-o3 • • -o. 12895 
(CONSTANT) 7.38401 0,60131 6.20474 1.56328 

.. ----------.--- .. VARIABLES ... NDT ... IN .. THE ... EOUAT ION .. --.----.----.- -- ......................... . 

VARIABLE IETA IN PARTIAL MIN TOLER T SIG T 

Vlt24 •••••• .. • .... -... -o. 03459 ··-o. 03453 • ······o. n 110 .......... - ·1 .101 •• o :oaao •• • •••• • • ••• •••• •• • • • ••• 
VATt9 0.02423 0.02342 0.78249 1,157 0.~472 

__ VAT 17 ...................... 0, 037 t_t ..... 0.03804, ......... 0. 88492 . ........... t .• 181 .. 0. 060 I ........................................ . 

.. FOR .. BLOCK .. ~ER ...... 1 ........ PIN ... ■ ... O.O!IO. LIMlTS. REACHED· ................................................................. . 

MUN SQUARE 
6569.25884 
- 108. 97698 

, . 



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 
vol1111e, land use. etc. Factors tested as influencing factors were selected 
from the branching analysh results, the literature review, and experience 
of tne research team. WhU e an attempt was made to account for the infl u­
enci ng factors that can reasonably be expected to affect the accident rate 
and frequency, it must be recognized that an almost infinite rnnber 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 fo experiments under control led conditions. 
However. by uti 1 i zing an appropriate experimental design and s•pling 
strategy, it is possible to use this technique in situations -'tere the 
experiment cannot be performed under controlled conditions, e.g., traffic 
accident analysis. 

A factorial design was select~d 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 
posstble to identify an unlimited number of factors and levels for 
analysis purposes, the results become difficult to comprehend and inter­
pret -«1en the experiment exceeds a particular she. In nost experimental 
studies, a Jn factorial design 1s considered as the maxim1111; 1.e. 1 no 
factor is generally considered in nore than three levels. In the accident 
data analyses conducted for tht s study, the factors could be broadly 
classified into traffic and geometric characteristics. 

The advantages of the factorial approach 1n traffic accident analysis 
ts that a number of factors can be considered 1n 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 ~ong 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 al lows the use of up to five factors per design for factorial 
designs. In addition, a table for multiple classification analysis was 
produced. Multiple classificatil'\n, analysis is a method that can be used 
to display the results of the analysis of variance -.tten there are no sig­
nificant interaction effects. In particular the multiple classification 
analysis is used to 11 lustrate the individual effects of each factor on 
the dependent variables. 

Analysis of covariance was used to test for differences in means for 
each category \'llile 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 var1-
ab le due to one or mre 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 mean accf dent rates and frequenc1 es for categories of each independent 
variable. 

The Statistical Package for the Social Sciences (SPSS) ONE-WAY sub­
program pennits 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 detennine 
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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 sllllllary of the analysis is presented in Tables 62 
through 67 for 1 and use. 

Analysis Of Variance Results For Average Daily Traffic And 
signalized Intersections On Two-Lane, f11«>-Way Segments 

Where there is rrore than one independent variable (as is rrost often 
the case in accident studies) 1 the analysis of variance test can be used 
to determine the relationship between accidents and any two (or rrore) 
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 
eel l accident frequencies and a multiple classification analysis for acci­
dent frequencies on two-1 ane, 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 v.tiile the effects of other influencino variables were con­
trolled. The study sampling strategy result in a sample with a wide range 
of values for characteristics \llhich have been shown to affect highway 
safety. In testing the relationship between the accident rates for road-
11tays with different numbers of signalized intersections, or nullt>ers of 
traffic sign faces, for instance, it is 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 carre­
l ated wf th ace i dents. 

An impartant feature of analysis of covariance is the ability to test 
for the significance of interactive effects anong variables. Analysis of 
covariance ~o~ducted using the SPSS subprogram ANOVA analyzes interactions 
among factors but does not analyze factor-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. 

- - - • • • • • • • • • • • • • • • • • - • • • • • 0 N E W A Y - -

VARIABLE VA010 AVG ACCIDENT FREO 
.......... BY .. VAR I.ABLE ..... VAT24 ................ LAND ... USE ...................... . 

ANALYSIS OF VARIANCE 

SOURCE D.F. SUM OF SOUARES 

•••••••• •••••••• ·····,nwEEN.GROUPS··························· ·········:; •••••••••••• ·····1350f:·7622 

....................... WI.THIN .. GROUPS .................................... 8418 .................. 218094. 9102 

TOTAL 8491 231596.6250 

STANDARD STANDARD 

MEAN SQUARES 

.... 4500.-5859 

25.6945 

F RATIO 

·• 175. 158 

f PROB . 

0.0000 

.. Ci.R!JIJP. .................. ~!?~!.. ........................ ~~~ .......... ~~.VJ.A..TION ERROR .. INIMUN 95 PCT CONF INT FOR MEAN 

GRP1 2618 5.4125 6.5009 0.1271 
GRP2 4194 2.7104 4.1177 0.0636 

•• GAP:r············ ••••••• 992 ····················2·: .... d .................. :·4452·················· .. ·o.1411 

GRP4 688 3.6763 4.9482 0.1886 

0.0 
o.o 
cu; 
o.o 

50.6667 
51 .6667 
::Js:0000 
32.6667 

•• TOTAL···· .. ······•······8492 .................... 3 .6418 ............... ·····5·.2226····· ............ 0.0567 ••••••••••••••• OiO . 51 :6&6t··· 

5.2433 TD 
2.6557 TO 
2 .1672 

.. 
TiJ 

3.3059 TO 

3.5387 TO 

............................... FIXED ... EFFECTS ... MODEL ..................... 5 .0699 .................... 9..~.~~ .... ················· ................................. ··········· ... ······ ..... :1, ~429 ... To 

RANDOM EFFECTS MODEL 0.9429 0.6492 TO 

RANDON EFFECTS IIIOOEL - ESTIMATE OF BETWEEN COMPONENT VARIANCE 2.4669 

5. 7416 
2.9051 
2.7211 
4.0467 

3.7609 

3.7576 

6.6505 

......................................... ·-----··········································••················-··········· .... · ...................................... ·············••·• ....................................... ····••·••··········································· .. . 

TESTS FOR HOmOENEITY OF VARIANCES 

--····· .. ····eOCHR•NS··c .... ilx.···QAiaUHCl/sUM(vARIANCuJ···. o.4oas; .. ,-··.··o:o· .. fAPPRox.·, ••• •••• ••••••••••••• •••••••••••••••••• •••••••••••• •• •••••••••••••••• •••• •••••••••• 

IARTLETT•BOX F • 244.650, P • 0.000 . 
................. MAXIMUM .. VARIANCE .. /. .. MINIMUII .. VARJANCE ... • ...................... 2 .•. 492 ................................................................................................... . 



Table 62. One-way analysts of variance table for annual accident 
frequency and land use (Continued). 

- - - - - - - - - - - - - - - - • • - - - - - - - - 0 N E W A Y -

·····································---···································•··••··--································••·••················•··•• 
VARIABLE VADtO AVG ACCIDENT FREO 

.......... ~!. ... ~.~~_I.A~~~ ...... ~~J.~~ ................. l.~~ ... 11~~••·••····· .. ·····················•····••········· .................... . 

• MULTIPLE ... RANGE .• n:sT ...................................................... ··············································· .... . 

LSD PROCEDURE "iiiNGES. FOR THE" .. o·:·01cr1:EVEI"··•:·••··"···"·'······. ···•·•··········· .... ··•• ···•··••···•·•·••·• .......... •··· 

·························· •·· 3. 65 ..... 3. 65 .... 3 .• 65 ... •·• .... ·••··· ....... .. . ........... ······················· ....... .............. . 

THE RANGES ABOVE ARE TABLE RANGES. THE VALUE ACTUALLY COMPARED WITH NEAN(J)-NEAN(II IS .. 
... ··················-3 .•. !1143 .. • ... RANGE ... • ... SORT(. 1/N( I) ... • ... t/N(J) >...... .......................... ....... . ........................ . 

.,.. ...... J~J.J>f.~T.f.S. .. ~.A.,R~ .. Qf. .. ~D_IJ~~ ... ~I.c,;t,ltf'I~.A.1111:~.Y .. 1>..l.f..F~llf.lllT A,T THE. ().010 .. LEVEL, 
N 
0\ 

G G G G ...... •······•····•··•···•··•········••······ .. ··-···················R .. R ... R .. R ........................................................... ......................... ·••·• ·••···········································•· ··•··••·•·•·· ·•····· ............. ···•····· 

p p p p 

................ NEAN ................ GROUP .............. 3 .. 2 .. '4 ... 1 ....................................................................................................................................................................................................................... . 

2 ...... 2 GRP3 
2.710'4 GRP2 ................ 3.1763··········GRP•"··· .......................................................................................................................... ...... ······ ........ ······· ··••·••·········· ............... ·•··•··•···· •·•·•·. 

!1 ... 82!1 GRPt • • • 

·····-···· ........ _______ .............................. , ___ ................................................................ ···••·••····················································••··•······ ... · .. ························································· 

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

- - - - - - - - - - - - - - - • - - - • - - - - • 0 N E W A Y • • • • • - - - - - - • -

VARIABLE VAC17 TOT ACCIDENT RATE 

.......... BY .. VAR I.ABLE .... VA T24 ................ LAND .. USE .............................................................................. . 

ANALYSIS OF V~RIANCE 

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

••••••••••• ···········aETWEEN •• GRDUPS·········································3············· ·2·1159.5766 ••••••••••• 7053.1914 ················6r.s&o····· ···0:0000 

........................ WITHIN .. GROUPS ...................................... 1481 ................. 972499. 37!0 ..................... ·'· 14 •. 57:34 .......................... . 

TOTAL 8491 993658.9375 

STANDARD STANDARD 

, 

.. GROUP ................... COUNT ........................ MEAN ............. DEVIATION ..................... ERROR ...................... MlNI.MUM ................. MAXIMUM ................... 95 .. PCT .. CONF .. INT .~c;>R .MEAN. 

GRPI 2S18 10.4603 11.7309 0.22113 0.0 68.1890 10.0107 TO 10.9099 
GRP2 4194 7.6018 10.2654 0.15115 0.0 61.0780 7.2910 TO 7.9126 

~GRP:i· .. ---···aa2----s .&&92 ..................... st. 242•········ .. •••••• .. ···o .·2934 •••••••••••••••• .. ••• o :0 ........................... 68 .• 1990 ······················s. 0934 ··--·To··············· ·····& :·:f45 i 
GRP• 688 8.9"53 11.1790 0.4262 0.0 65.••eo 7.7085 TO 9.3821 

··,c;uL .................. &412 ..................... , .3331 ................. ,o:811•· .. ••• .. ··........ o.·,174 •••••••• ••• •• --···o :o··· • •• ••• • •• ····tiif:·,■96· ••• ·····•········a:· ;03& ····to·············· 11. s&:Je 

................................ F I ICED ... IF FECTS ... MODEL ................... 10. 7039 ...................... 0 •. 1.162 ..................... . 

RANDOIIII EFFECTS lmDEL 1. 1778 
············•·•··· ......... ___ .................................................................................................................................... . 
RANDOii EFFECTS MODEL - ESTIUTE OF BETWEEN COla"ONENT VARIANCE 3.8251 

. . . 8 ,. 1 C>6C>. . TO. 

4.!5854 TO 

------·-· .. ··············""-··· ............ -.. ---·············· ................................................................................................................................................... ··················•··············· .. ·········•···••····· 
TESTS FOR HDlmGENEITY OF VARIANCES 

···-.. ············COCHRaMs··cr·-...... :. VARt ANCf/Si.Jii( ViRUNCES r·-··o: 3035; • ,····· •• o. ooo ( APPROX . I 
BARTLETT-BOX F • 34.1&5, P • 0.000 

.................. UXI-.. VAAIANCE../ .. •INI- .. VAAIANCE .. • ..................... 1 .•. &t.1 ........................ . 

8.!5614 

12.0821 



Tlble 63. One-way 111a1ys1s of yar1111ce tlble for accident rate 
111d 1111d use (Continued). 

- • • • • • • • • • • • • • • • - - • - - • • - • - D N E W A Y - • • - - - • - - - - - - - - - - - - - - - - - - -

VARIABLE YACt1 TOT ACCIDENT RATE 
.......... BY .. YARIABLE ..... YAT2• ................ LANO .. USE ............................................................................................................................................................................................................. . 

.. lall.TIPLE ... RANGE. TEST ................................................................................................................................................................................................................................................... . 

LSO PtlOCEOURE ..... s,oit THI 6.o,o·trvtC _ ........................................................................................................................................................................................................................... . 

.............................. 3 .•. 11 ..... 3 • •• ..... 3 .•.• , .............................................................................................................................................................. .. 

THE RANIIS AIOYI ARE TABLE RANGES. THE VALUE ACTUALLY COMPARED WITH MEAN(J)·M[AN(I) JS .. 
........................ 1 .•. HII .. • ... RANGE .. • ... SORT(. 1/N(.1.) ... • ... t/N(J.) )....................................................................... ........... . ................................................... . 

..... J •_)_.DENOTES .. PAIRS .. OF .GROUPS .. SIGNIFJCANTLY ... DIFFERENT .. AT ... THE. 0.010 .. LEVEL ....... . 

GI Q Q Q -----------· .. • ,r ...................................................................................................................................................................................... ······················· ............... . 
p p p p 

............. •• ............... GIROUP ............ 3 .. 2 ... 4 ... 1 ......................................................................................................................................................................................................... .. 

I.Hl2 GRP3 
7.IOtl GRP2 • ................... 3 .......... -~_. .................. ··································· ............................................................................ . 

10. •103 GRP t • • • 

..................................................... -····---·-······································································-··· .. -·······"·'···············•···•· ··•••····•· ·•········· .... 

------....................... ·---······ .. ······· .. ················· ........................................................................................ . 

_____ .................................................... _ ...................................................................................................................................................................................... . 

_______ ................................................................................................................................................................................................................................ . 
-------········· .. ··· .. ·----.. ··· .......................................................................................................................................................................................... . 

........................... ·-··········· ... ---·• ................................................................................................................................................................................................... ·••·•· ................................. . 
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Tule 64. Or.e-w-,. analysis of variance table for annual head-on 
accidents and land use. 

• • • • - - • - - • - - • - - - - • • • • • • - • • 0 N E W A Y 

VARIABLE VAOOS HEAD ON 
.......... er .. VARI ABLE ...... YAT2 ................. LAND ... USE ....................... .. 

ANALYSIS OF VARIANCE 

SOURCE D.F. SUM OF SOtJARES MUN SQUARES F RATIO F PROB . 
........................ BETWEEN .. GAOUPS ............................................ ,. .............................. ,.,·.·2799 ......... .. 

........................ WI.THIN .. GROUPS ...................................... !5707 ..................... , .. 205 t. !5068 0.3595 

TOTAL !5710 2062,7866 

STANDARD STANDARD 
.. GROUP ................... COUNT ........................ MEAN ............. DEVI AT ION ..................... ERR~ir ................. MINIMUM MAXIMUM ................. 95 PCT .CONF .. INT.JOA. MUN 

GRPt 1111 0.2 .... 6 0.6 .. 10 0.0159 0.0 6.0000 
GAP2 2127 0.1611 0.!5!511 0.0102 0.0 9.0000 . Ctip3 ................................................... o.H29·· .. ·· ............... o.'e325 .. ···· ................ o.02O ................... o.o ................. !Loooo 
GRP.. 432 0.2117 0.6591 0.0317 0.0 4 .0000 

. TOfAL .................. i711 ..................... 0.209l ..................... O.i010 .................... 0.0060................ 0,0 

................................ F 1.XED ... El'FECTS .. MODEL ..................... O. !5999 ...................... o.- 0079 ....................................... . 

RANDOM EFFECTS MODEL 0.0332 -----............................................................................................................................................................................ . 

RANDON EFFECTS -,UEL - ESTIMATE OF BETWEEN COMPONENT VARIANCE 0.0021 

TESTS FDR HOMOGENEITY OF VARIANCES 

0.213!5 TO 
O. 1411 TO o. 2os4 • • to ..... 
0.2293 TO 

O. 19 .. 4 TO 

0.1042 TO 

0.2757 
0.1811 
o.j004 
0.3540 

... o .. 22s~ ... 

0.3157 

.................. ~ANl c!""• .. Mx ... ·valUANCE/SUM(VAfllANCd) ...... 0.2111 ... , ... o.oo,··(APPAOX.') ...................................................................................... . 
BARTLETT-BOX I'• 23.113, P • 0.000 

.................. MAXIIIIIJN .. YARIANCE .. / .. MINIMUM .. VARIANCE ... • ....................... t_. ... 21 ........................................................................................................... ............................................... . 



-w 
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Table 64. One-way 111alys1s of wariance table for 111nual head-on 
accidents and land use {Continued). 

• • • • • • • • • • • • • • • • • • • • • • - - - • 0 N E W A Y - - - • • - - - - - - - -

VARIABLE VADOS HEAD ON 
......... IV .. VARUIILE ..... VAT2• ................ LAND .. USE ..................................................... . 

.... LTIPLE ... RANGE .. TEST ··································••·•··················•······················································ 

LSO PIIOCEDURE •• lANGES··,oR··rHt O.OtO .. LEVEL··-··············································-············································································································ ......................•......................................... 

·····················•··········3·.1!5 ..... 3 .15 ..... 3 .• 1!5 ................................................................................. . 

THE RANGES ABOVE ARE TABLE RANGES. THE VALUE ACTUAll Y C0,olPARED WI TH MUN( J) ·MEAN( l) l S .. 
---·· 0.•2•0 .. • ... RANGE .. • ... SORT(.t/N(.IJ .. + ... t/N(J.)) ..................... . ......................................... . 

........ <.•) .. DENOTES .. PAIRS .. o, .. GROUPS .. SIGNI, ICANTLY ... D1.ffERENT .. AT ... THE ... o. 0.10 .. LEVEL ........................................................................................ . 

G G Q G -----------. ····1--• ································································ ·················--··········· ... ···············•··•·······••·••···••··••·••···•··•·•···•····••······ .................... . 
p p p p 

················'"·············-·QROUP·· ............ 2 ... 1 ... 3 .. 4 ................................................................................................... .. . 

• t••t GltP2 
.24•• QRPt • ········-····· .. ··. 2528 ........... ,3 ................. • ............................................................................................................... ·······················•·················••··• ········--··· ·••···•·•·•··•--•·•·•·· •··· . 

. 2917 GRP• • 

---................................................................................................................................................................................................................................................................ . 

...................................... _,_ ... , ....... ,. ___ , .. ,,_ ................................................................................................................... , ................................ , ............................ ,,,,, .. ,.,,, .......... , ,., ........... , ........ . 
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Tlble 65. One-way analysts of variance table for annual rear-end 
accidents and land use. 

• • • • • • • • • • - - - - - - - - - - - - - - - - 0 N E W A Y - - - - -

VARIABLE VADO& REAR ENDS 
····-····BY .. VAIUABLE ..... VAT24 ................ LAND .. USE ............................................................................................................ ·••. ·········•·••····························· ··••······ ......................... ······ ·•·· ··•··· 

ANALYSIS OF VARIANCE 

SOURCE O.F. SUM OF SOUAAES .. UN SOUAAES F RATIO F PROB. 

• ·····••·••············1nwtur·uou,s·· .. ••••••••• .. ···························:1·············•····•·••···,1,-2·:-;e:;oo·········••·········· ··32s1 .·,,ss 83.463. 0.0000 

........................ WITH•N .. GROUPS ...................................... !1707 .................. 222737 .•.. u,t4 .............. . 39.02118 . . . .. . . . . . . . . .. . . 

TOTAL 5710 232!SOl.5629 

··········-·--···-.. --- ___ ............................ -.......................................................................................................................................................... . 

-----··········-···-··································· ... · .. · ... ··"························································ ........................................ ·••··•········••·••· ·················•············ ·······•·•·•······· ••••.••.•.•••. , •.• 

STANDARD STANDARD 
..GROUP ................... cOUNT .......................... uN ............. DEVUTION ..................... EAAOR ........................ NUIUM ................ IIIAXJIIIUM 95 PCT CONF INT FOR MEAN 

GRP1 1111 5,4532 1.3729 0.2090 0.0 69.0000 5.051 t TO 
QRP2 2927 2.&279 4. 7380 0.087& 0.0 46.0000 2.4562 TO ··u-1t,·······-············· .... ••····· .. •••• .. ·········2·: :nn .. ··················--1Lti2 ••••••••••••••••••• ·o·: 2030········· ••••••••• o·:·o ························· s 1: 0000 •• •• • ••••• ••••• r: !i ia1····· to 
QRP4 432 4.23•t •. 9705 0.3354 0.0 65.0000 3.!1770 TO 

.. Tani: ............. nn-.. ··-···-···-· 3. 531' ··················1. 38 t ::f ..................... o. 6e44 •••••••••••••••••••• 0 :o.. ... .. .. ... ... .. 69. 0000 

.................. ·-·-··· ... FIXED .. E,,ECTS .. IIIOOEL ..................... • •. 2473 ...................... 0.-0827 .................................................................................... :J .~t55 TO 

RANDON EFFECTS IIIOOEL 0.9957 0.3688 TO 

RANDON EFFECTS IIIOOEL - EST.UTE OF BETWEEN COIIIPONENT VARIANCE 2.6753 

···································----·······"··"·········" .................................................................................................................................................................................................... . 
TESTS FOR HDNOGENEITY OF VARIANCES 

5.8553 
2.7997 
2.7151 
4.119!13 

3.·10:ff • 

3.6996 

6.7063 

·-··············cocMIANf··t··• "ilx. • vauMCt/SUM(vdUNCUJ'"•"o.4UO, ,- • ·o:o· ..... (APPAox·. r·········· .. ····••· .................. ·· ···············-···-······ ·•· ··· ········· ·· ·••• •·• 
BARTLETT-BOX F • 2H.545, P • 0.000 

.................. UXI-.. VARIANCE . ./.. ••N•- .. VARIANCE ... ■ ..................... 3 .•. 123........... ............ .... .......... .............. ............... ..... ....... .. . . . . .. .. . ... . 
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Table 65. One-way ••lysh of nrhnce table for Mnual rear-end 
1ectdents Ind land use (Continued). 

- • • • - - • - • • - • • - - - - - - - - - - - - - 0 N E V A Y - - - - - - - - - • • - - -
····-········-····················-····-----···-·······························································'"······················································ ·················••··························· 

va•JAILE VADOS •EAR ENDS 
.......... ■v .. vA•1A■LE ..... vaT2• ................ LAND .. usr ......................................................................................... . 

.. a.JL T IPLE ... •ANGE .. TEST ....................................................................................................................................................................................................................................... . 

LSO PIIOCEIIUltE . RANGtS ,at tMI. o. 010 LIVIC -····················· .............................................................................. . 

·····························-'··•• ..... :1.1• ..... ,.•.•·············••·••······································••·••······································· •·•·•·•··•··· 

THI •ANGE$ ABOVE a•E TAILE RANGES. THE VALUE ACTUALLY C<N>ARED VITH NEAN(JJ-MEAN(I) IS .. 
..................... •. 4175 • RANGE .. • ... SORT(_t/N(.I.> ... + ... t/N(J_)) ......................................................................................................... . 

..... (• > .. DENOTES. PAJ•s .. 01' .. GIIOUPS .. SIGNll'ICANTLY ... D1.l'FERENT .. AT .. THE .. o.orn LEVEL 

QQQ(i ··············· ...... •··••················· ... ·.•· ............................................................................................. ········· ............................... . 

p p p " 
............... NIAN ............... GROUP .............. :a .. 2 ... 4 ... t ...................................................................... . 

2.:117:1 •P:1 
2 .• 279 GRP2 ............... ,.2n, ········· u,, ···············•··.-·····································••·•••····························································••· · ···········--· ··········· · ···· ···········--········ .......... · 
!l.4!132 GRPI • • • 

········ .. ························ ........ _______ ................................................................................................................................. ······•·•··••·•················ 
····················-·······-------····································· .. ·······································································•···•····••····•··········•···••···•···•··•····························· •• ··············· ......... •··••·· ···•·············· •·••······ 

···-····················---··············--············-··········-.. ··········-············-··············································· .. •••••••••••••••••••••••••••••••••••••••••••••••• .. ••••••••••••• ••••••••••••••••••• ··•· ••••• ••••••••••• ••••••••••• ················••·•······ ••• 

------·············--··········· ---··························-······················ .. ··············································································•···························•······•·············•···•·•····•·· 



Tlble 66. One-way 111alysts of wartance table for annual sideswipe 
accidents and land use. 

• • • • 0 N I W A Y • 
-------------·-----····· .. ·····-······························· ......................................................................................................................................... . 

VAltlae&.I YAD07 SIDESWIPE 
.......... !IT VAll~§.:L .. Y_AT_Z_4 ___ L_AND .. USE .................................................................................................................................................................................................. .. 

ANALYSIS OF Y~RIANCE 

SOURCE o.,. MUN SQUARES F RATIO F PROB . 
....................... ,nvdlf CROUPS ........................................... :I ....................... 303 ."555 .......................... 101. 2114 .................. 61. 614 ...... 0. 0000 

........................ WITHIN .. GROUPS ...................................... 1707 ......................... ■4 •o .. 2H1 ....................... .......... •. 47:J.7. ................................................................. . 

TOTAL 1710 8713.8482 
-----------······· .. ····· ............................................................................................................................................................................................................................................. . 

STANDARD STANDARO 
.. GIIOUP ................... COUNT .... - .................. NIAN ............ DEVIATIDN ..................... ERROR ..................... MINIMUM ............ MAXJ.MUM............... H. P.CT C!)l'fF INT FOR MUN 

ClltPt .... 0.8M8 1 ... 77 O.0413 0.0 33.0000 0.7139 TO 
UPZ 2827 0,H83 0.8174 0.0170 0.0 11.0000 0.3350 TO ·•3 .............. -............... --...,o.2s1s· ................... o . ., ............ -.......... o·.0211·· ................. o:o ....................... 1·.0000 .......... •• o. 1915 · To 
Gltl'4 432 0,115()8 t.4017 0.0674 0.0 14.0000 0.4114 TO 

0.9360 
0.4011 
6. 3054. 
0.6131 

"TiSfAL H"fi 0.1102 ................... t .2313 ..................... o.o,u .................... 0.0 ....................... 33.0000 ................... o."4712 .. To· -~ ........... ·0·.s,23 

..... - ............... ·-··· ... FIXED ... EFFECTS .. IKIOEL ...................... t .• 2 ••o ..................... O.Otl 1 ........................... . 

IANDCIN IFFECTS IKIOEL o. 1714 

RANDON IFFICTS IKIOEL - ESTIMATI OF IITWIIN COMPONENT VARIANCE 0.0828 

. 0 ... :4'.711 TO 

-0.0410 TO 

,·---?RAtac-"llii:·--var»lifl7DlliilUJi:HT .. •··6:ii"ili";""'·, .. ·.···o:·cr••· .... ('i.,Pi'ri>ic'il.. ................................ ..... •• • ......................... . 
IAltTLITT-aGX F • 377.442, ~ • 0.000 

··-····--MUI_,. YAIIANCI . ./..MINI- .. VHIANCE ... • ..................... 1 .•. 118 ....................................................... ............... .. 

--···-------.. ····· .. ····-··· ....................................... ---···············"·· ....................................................................................... . 

0.1417 



Table 66. One-way analysfs of variance table for annual sideswipe 
accidents and land use (Conttnued). 

• • • - • - - - - - - - • • • • • • - - • - - - - - 0 N E W A Y 

VARIABLE YAD07 SIOESVIPE 
.......... 11! ... YA~!A.111,.~ ..... :V.A..!.~~ ... .............. ~A.~ ... !J~.~ ......................... . 

. ~1,.!JPl,E ... RA~ ... !~~.! ............................................................. . 

LSD PROCEDURE 
.. RANGu··,oR .. THE O.O1O .. Ll!vu···_ .............................................. . 

................................ 3.-.•s ..... 3. es ..... 3 .•. •s ........................................................... .. 

THE RANGES ABOVE ARE TABLE AANGfS. THE VALUE ACTUALLY COMPARED WITH MEAN(J)·MEAN(J) JS .. 
........................ o .. sse, ... • ... RANGE .. • ... SOAT(.1/N(I.> ... • . ..1/N(J)) ........................ .. 

..,. ....... J•J.C>ENCJT.~~ ... P..A.1.~.~ ... ~~ .. ~~ ... ~J~tr ~~A.Pl!',~ .f>.I Ff.EIUNT A! THE Q •. 010 LEVEL . 
w 
• 

G G G G .................................................................... A R .. lf R ......... 
p p p p 

NEAN ................ GAOUP .............. 3 ... 2 ... 4 ... 1 ....................................................................................... . 

. 2915 GRP3 

.3113 GRP2 .................... 550i ........ GRP4 ...... ......................................... . 

. 1541 GRPt • • • 



Table 67. One-way 111alysls of variance table for 111nual angle 
accidents and land use. 

0 N E W A Y • • • • • • • • - • • - • • - • - - - - - • - - - -

va•IABLE VAD08 ANGLE 
........ BY. VH I -■LE ..... VA T24 ................ LAND .. USE........ .. . .. 

INILYSJS OF Vt,AUNCE 

SOURCE O.F. SUM OF SQUARES 

........................ BETW(EN .• GROUPS ......................................... 3 ........................ 6504·. 1·365 .... . 

MEAN SQUARES 

2168 ... 0454 

4 I .1503 

TOTAL 5710 245343.6250 

F RATIO 

- ········· .. ···· ....................................................................................................................................................... . 
w 
u, STANDARD STANDARD 

.. GROUP ................... CDUNT ........................ MEAN ............. DEVJATION .................... ERRDR ...... . 

QRPt 1111 5.0330 1.1717 O.2003 
GRP2 2927 2.7301 5.4519 0.1008 ··-p, ........................ 614········ .............. 2. 3512 ...................... 5·:s·131·· .. •··· ............. o·:·:f26 i .. . 
GRP4 432 3.4537 6.1129 0.2975 

fOTAL ............... s,ff .................... 3.412* ................ ;·ss◄i 

................................ F IXED ... EFFECTS ... MDDEL ..................... 6 .46.!.~ .................. 9.,.<>8!5~ .. 

•ANDOM EFFECTS MOOEL 0.1110 

••NDDN EFFECTS MODEL - ESTIMATE OF BETWEEN COMPONENT VA.IANCE 

TESTS FOR HOIIOQENEITY OF VARIANCES 

MINIMUM 

0.0 
0.0 ••···•· 0.0 
o.o 
·o.o 

MAXIMUM 

70.0000 
64.0000 . ...... 48 _.0()()0 

44.0000 

·10.0000. 

I. 7674 

.................. eticHiiH .. 1r· ... ·u1c··v1UANCll!/'!WiiifviilANCUJ' ..... oiii:ti ; .. ·i; ·;;· ·o: o· ••• (APPROX. ) ••••••••••••••••••• 
BARTLETT-BOX F • 121.977, P • 0.000 

................. M4XI-.. VARIANCE ./. .. MINI-. VARIANCE .. • .................... 2 .•. 251 .......................................................... . 

F PROB . 

95 PCT CONF INT FOR MEAN 

4.6402 TO 5.4258 
2.5325 TO 2.9277 

•••• i .9i42 10·· 2.8022 
2.8690 TO 4.0384 

··3;2429 TO 3.5829 

3.2451 TO 3.5807 

0.8318 TO 5.9940 



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

• • • • • • • • • • • • • • • • • • - • • • • - • • D N £ W A Y - • • • • • • • • - - - - • • • • • - • • - - - • -

VARIAILE VADOI ANGLE 
.......... IY .. VARI.AIU ..... van• ............... LAND .. USE .................................... ······ .......................... ······ .. 

.. IIJI. TIPU .. RANGE .. TEST ................................................................................................... . 

LSO PIIOCEDURE . IANGU Fol ·tHl···o:-cmruvu. .... :············ ............................. ········· ............... ····· ...................................... ············ ............. . 

.... ........................ 3 •. H ..... 3.H ..... 3 .• 11 .................................... ..................................................... . 

THI RANGES AIOVE ARI TAILI RANGES. THI VALUE ACTUALLY COMPARED WITH M(AN(J)-MEAN(I) IS .. 
... ........ ... ..... •.• !17U ... • .. RANGE .. • ... SGRT(.1/N(_IJ .. • ... 1/N( J.) ).................... .. ....... .... ............... ........ . ....... L .. 

G G Q Q ··•···· .. ·••······················ ·································1 ····1 .................................................................. . 
, p p p 

............... •AN ................ GROUP .............. 3 .. 2 ... • ... 1 ............................. . 

2.3982 .,, 
2.7301 Q9tP2 

................ $ .• ~,,············~··················. ••••••••••••••••••••••••••••••••••• 

!I. 0330 QRP1 • • • 

··••··••······· ......................... ____ ................................................................................................................................................................... . 
''" ..................................................................................................................................................................................................................................... . 
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Table 68. Two-way 1111lysts of variance table for 111nual accident 
frequency on two-lane. two-way segaents ustng average datly 

traffic and signalized intersections. 

• • • • • • • • • • • • • • C E L L N E A N S • • • • • • • • • • • • • • 
VADIO AVG ACCIDENT FREO 

BY VANO& ••••••••• ADt~i>lSCRETE •••• 
VATII NO. OF INTER SIG 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

.. TOTAL ... POPUUTJDN ............................. . 

2.50 

.... L ... ~ ... ~.9.J. ......... ····· ·······················•··· 

VAN06 
·· •••••· ······r············· ·····2 ..... •••••••••• ·3 

··va'fla······ ················ · •··• ·· ······ 
0 2 

2.14 4.65 ···:1.10 
21108) 462) 14) 

4 

3 

··•.27" 
5) 

o··· • ·············1 •••••••••• ··········2°··········· :i 
VAN06 

I . 30 2 . 45 2 , 4 1 I. 19 
, • ·, :;s,r···T······· ia:ff·· r· · ·••·1 •• • ( •• •••• 3) ••••• • 

2 2. 17 4.36 2.69 6.67 
··········· ................ ···r .. ··· 111r····T ........ i111 ····, · ··· ·· • ,n · · c· ···· ··, r··· ······· 

3 3.13 7.73 4.13 o.o 
• ····························,·······•11r···T·········1:o·····,·········· ,,, ···( •••••••••• o)· 

4 3.17 1.42 3.56 9.00 
••• ·······················r······2,2r·--T·······--•al ···l • • ••••• ,r· ·T··· • • •·o 
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Table 68. Two-way analysts of variance table for annual accident 
frequency on two-lane. two-way segaents using average daily 

traffic and signalized intersections (Continued). 

• • • • • • • • • • A N A L Y S I S O F Y A A I A N C E • • • • • • • • • • 
YA010 AYG ACCIDENT .FAE~ 

8'1' YANO& • AOt-oisCAETE 
YAT18 NO. OF INTER SIG 

•••••••••••••••••••••••••••••••••••••••• 

··souRCE ·o;: ·vARIAtiON······· 

MAIN EFFECTS ••• VAN06. ••••••••••••••••••••••••••••••••••• 
YATII 

2~iiiY INHiiactioNS 
YAN06 YATl8 

TOTAL 

3459 CASES WERE PROCESSED . 

SUN OF 
SQUARES ••• • OF ••• 

7216.195 
46Sii.:toi 
2131.479 

• sa:Lha·· 
582.740 

•••••• ····11••·:533·· 

54771. 160 

6 
3· 
3 

a· 
• 

3451 

. o ... C.~.!i.E.LL .. 9.:.9. ... r~1:.>. ~.E.~E. ... MI SSJ~. ' ........... . 

MUN SIGNIF 
SOUAAE 

....... F .. 
OF F 

1202.816 Bl. 192 o.o 
1552.767 ·113:a5o 0:000 
712,f':>6 52.265 0.000 

·-,2.a42· s.341 0.000 
72.143 5.341 0.000 

•• ss1:·11&· ··.fo:a4ii o.o 

13,639. 

15.839 



-c.., 

'° 

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

traffic and signalized intersections (Continued). 

• • • M U L T I P L E C L A S S I F I C A T I O N A N A L Y S I S • • • 
VAOtO AVG ACCIDENT FREQ 

av VANO& ...... .. Ao'f:oisi:AETE ....... . 
VATt8 NO. OF INTER SIG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

GRAND MEAN• 2.50 

VARIABLE+ CATEGORY N 

v,~- ·························· .. ···· ......................... . 
1 LESS THAN 7500 
2 7501 • 12000 
:; i2001 ·;; i1000·· ........ • 
4 1700 t OR MORE 

VATtl 
0 

1569 
1109 ........ 510 
271 

., ·•··•···· i"' .. •···· ......................... ········-····· .... . 2908 
•••• 462 

2 
.......... ~ ................................................. . 

84 
5 

MULTIPLE R ~91!~~~.0. ....................................... . • iiiui.i' i PLE • it 

ADJUSTED FOR 
UNAi>JUSTED •• iNOEPENOENTS 
OEV'N ETA OEV'N 8ETA 

-1.05 
0.03 

······2:00 
2.20 

............... C?.-.30 .. 

-0.36 
2.·i5· 
o.~s 
1.76 

0.22 

-0.98 
-0.02 
•• i. 97 

2.08 

-0.33 
i.97 
0.47 
1. 94 

0.29 

o.:io 

0. 132 . .• ci: 363 ....... 

ADJUSTED FOR 
INOEPEN0ENTS 
• COVARIATES 
OEV'N BETA 



Table 69. An11ys1s of cov1rt1nce table for signalized intersections 
and tr1ff1c sign faces on two-lane, two-way segaents. 

• • • • • • • • • • • • • • C r l l • r A N s • • • • • • • • • • • • • • 
VADIO AVG ACCIDENT FREQ 

.......................... 1s;; .. ·v,Moi···········t•n,Rs1GNs:.oisc · 
VATII NO. OF INTER SIG 

•••••••••••••••••••••••••••••••••••••••• 

.. TOTAL .. POPULATIDN ........................................................... .................. . 

2.90 

..... < ...... 3459.) ··············································"····"···· .. •·· 

VANOS ......................... ················•········2········ .............. 3 ............................. . 

··vat••·....................................................... .. ........................................................... · ...................... · 

0 • 2 3 

················2 .. , .................. :,!r ........... 3. ·,o ................ 4 :21 .. ·•··· ······ .......... .. 
( 21101) ( 412) ( 14) ( 5) 

---·············· ... ······ .................................................................................................... . 

VAT11 
.................................................. ,,. ............................................. 2 ................... 3 ........ .. 

VANe!I 
1 t. ti 2.53 0.77 1.00 ............................... r···T1n1----·c· ...... ssr --T ......... tor ... T. · ...... 1) · ·· ····· · · ....... · ........... ·· ·· · 

2 2.07 2.81 3.28 0.0 
....... •··•·········· .. ···· ... ·r· ·•"901 , ..... r··--·· t:i•l .... , ....... • li r· · c .. · · o ). 

3 3.07 1.41 3.17 o.o .............................. c .. ··113,r···, ........ ,45r·-r········ 23r··· r······· ... or ..... .. 

4 4.07 ..... 3.01 5.01 ································r·-,,.,. ... <" ...... ,2•> .... T ...... 32J · c--·· .. , ............................................ ···•·· 



Table 69. Analysis of covariance table for signalized intersections and 
traffic sign faces on two-lane, two-way segaents (Continued). 

• • • • • • • • • • A N A l Y S I S O , V A A I A N C E • • • • • • • • • • 
VA010 AVG ACCIDENT 'REO 

it'r" VANOS •••••• fRAFFIC SiGNs.:.otsc· 
VATtl NO. OF INTER SIG 

WITH VACOt AOT 
••• ••••••• •••••••••••••••••••• •••••• ....... ••• • • .. • • • • ······•············ ••• ···••· •• ii •••• •••••••• •• • • • • • •• • • • • •• • • • • 

SOURCE OF VARIATION 
coviRhtts·· ............... . 

VAC01 
·un;··u,tc1$························ ............................... . 

VANO!I 
.......... VAT 11 ........ .............................. . 

2•WAY INTERACTIONS 
........... ~~"°-'·········· vA,:ta 

EXPLAINED 

itHUiiiAL ••• 

TOTAL ••••••••••••••••••••••••••••••• ·······················•····"······--············· 

• ·sUM·o, 
SOUARES 

!ii!s:L2if 
5152.281 

OF 
.... 1 . 

1 

. d1s~oa&· ......... 6 . 
2679.071 3 

937 .652 3 
..... ·•· •··•·····•·•"···· 

190.501 
190. 5c;>I .. 

10617.175 

7 
7 

14771,t~O 3451 
············•··· 

COVARIATE RAW REGRESSION COEFFICIENT 

······j41ij· cdtsvtitl PROCESSEDi •• 
0 CASES ( o.o Per, WERE MISSING. 

.. .. . 
MUN SIGNiF 

SQUARE F OF F 

5852. 281 456.484 0.0 
5852.281 456.484 o.o 

762.514 59.477 0.0 
893.026 69.657 0.000 
312.551 24.379 0.000 

•···•·• 

27.215 2. 123 0.031 
27.215 2. 123 0.031 

751.419 59. 157 0.0 

12.820 

15.839 

.. 
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Table 69. Analysis of cov1r11nce table for signalized intersections and 
traffic sign faces on two-lane, two-way segments (Continued). 

• • • M U L T I P L E C L A S S I F I C A T I O N A N A L Y S I S • • • 
VAD1O AVG ACCIDENT FAE0 ··•················ .... ih····v,;;,o!r······,.,•,tic·s"iciNs::oisc • 
VATtl NO. OF INTER SIG 

WITH VACOt ADT 
••••••••••••• ·········•··· •• • •• • • •••••• .. ··•··•·•··· •••••••••••• ••• .... •• .......... ii ••• •••• • • • ••• •• •• •·· • •• • •• •• • -. • • • • 

.G~ANl;I.MUN • ....... 2.-.5<> ......................... . 

VAIII.ABl,E .~ ... «;A.IECKJRY .......... ·············· .. ···" 

VANO!I 
1 0 - 3 2···· ·•::. 1·· ., ... ··········•···•············•"·• 1117 

·ia&o 
707 3 • - t1 

............. :4 ... ~2 ... CJ• ... ~11, ................ . ................. 5()~ 

VAT11 
·•·•·······o···•·······•··•····························· .. ··••···•··••···2ioi·• 

1 •&2 
2 ~ ·········-··3· .................................................................... ···s··········· 

··au(ttPLE ... itSOUARto· ...................................... . 
MULTIPLE R 

UNADJUSTED 
l>EV'N .... ETA 

-I .28 
;.0.30 

1.09 
2.12 

·;.;cL3& 
2. 15 
0.59 
L'iti 

0. 3 I • 

0.22 

ADJlisteu FOR •• 
JNDEPENIENTS 

.DEV'N. BEU 

ADJUSTED FOA 
iNDEPENOENTS 
+ COVAAUTES 
DEV'N BETA 

-0.95 
-0.26 
0.86 
1.5B 

-0.22 
t, 36 

-0.08 
0.95 

0.13 

0. 190 
0.436 
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Table 70. Analysis of covariance table for S11all obstacles and 
traffic sign faces on two-lane, two-way segments. 

..... • • • • • • • • • C E L L M E A N S . . . . . . . . . . . . . . 
YAD10 IVG ACCIDENT FREO 

•••• BY ·vaN67 ......... SMALL des. -DISCRETE 
YANOS TRAFFIC SIGNS-DISC 

•••••••••••••••• t • • • • • • • • • • • • ••••••••••• 

. !C>~~~ POPULATION 

2.&!S 
..... L .. 2,1s_> 

viNOS ...... 
1 2 

........... i.21 • "'2•:·19 
( 850) I 126J 

VAN07 
0 1.27 

2 

476) ( 

1.27 
47-4»· ·r 
0.0 
• <i) ( 

3 

...... o, .. 
4111 f 

2 

2.27 
454) 

2.08 
372) i 

0.0 
o) 

.. 
!I ,iii". 
311) 

3 

4.65 
300) 

3.07 
• 18 i) 

0.0 
6) 

4 

6.53 
231) 

4. 17 
17) 

0.0 
o> 



Table 70. Analysis of covariance table for small obstacles and traffic 
st gn faces on two- lane, two-way segments (Continued) • 

• • • • • • • • • • • 
VADtO 

·····-··• ............... ·•· ... BY ·vAfrf()7 ·• 

VAN05 
VITH VACOI 

N A L Y S I S O F 
AVG ACCIDENT FREO 
SMALL DRS.-DiSCRETE 
TRAFFIC s1r .... s-01sc 
AOT 

. ··•··•······ ............... ··• •. . . . . . 
••••·••·••••·· SUM OF 

SOURCE OF VARIATION SOUARES 

covaAiites 5913.793 
VACOI 59fl3.793 

··••lN EFFECTS 3769. ici9 
VAN07 337.655 

·······~A.N.95 .. ·••· 
3013,047 

2•VAY INTERACTIONS 316.230 
•.......... V~III07 __ VANOS 316,233 

EXPLAINED 10069. 133 

·1utou•L •• • ···········"''''"' :i14:.i<L3:.i4 

.. IOTAL ····•·················•··· 
47!509. 4_77 

COVARIATE RAV REGRESSION COEFFICIENT 

·vaccH···· .. • •••• ••••• • ···c5·.ooo···· · • 

••••••• 34H" CAIES WERE PRiM:Usto. 
884 CASES ( 25.6 PCT) WERE NISSING. 

V A R I A N C E • • • • • • • • . . 

• • . . • • 

MEAN SIGNiF 
OF SQUARE F OF F 

i ·ssaJ.193 410. iOJ 0.000 
I 5983.793 410.103 0.000 

4 942.277 64.580 0.000 
1 337.655 23. 141 0.000 
3 1004.349 68.834 0.000 

3 105.410 7.224 0.000 
3 105.411 7,224 0.000 .. 

8 1258.642 86.262 o.o 
2!166. 14. 591 

2574 18.457 
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Table 70. An1lysts of cov1rtance table for S11all obstacles and traffic 
stgn faces on tw-lane, two-way segaents (Continued). 

• • • M U L T I P l E 
YAD10 

............. ii'i . . VAN07 .... 
YAN05 

WITH VAC01 
•·············•········ ........... . 
VA.'!l~l,.E_ .+. CATECKJRY 

YAN07 
0 NONE .......... ·, t ..• 

.. ;,, ............................................ . 
1 0 - 3 
2 4 - 1 .. ........... ,., ....... ft' ....................... .. 

4 12 OR MORE 

MULTIPLE R SQUIRED 
MUL.f..lP..1,.E R 

C l A 5 5 I F I C A T I 0 N A N A L Y S I S • • • 
AVG ACCIDENT FREQ 
SMALL oas.-DiSCRETE 
TRAFFIC SlGNS-OISC 
ADT 
• • • • • • • • ti •• • • • • • • • • • • • • ii ••••••• 

N 

1461 
ii,. 

990 
826 ..,, 
311 

UNADJUSTED 
OEV'N ETA 

0.4!1 
·0.59 

·I. 38 
·0.47 
L•o 
3.23 

0.12 

0.36 

&D.iliSTEC FOR 
INDEPENDENTS 
DEV'N BETA 

ADJUSTED FOR 
• iNDEPENOfNTS 

+ COVAR IA TES 
DEV'N BETA 

0.32 
·0.42 

• 1. 04 
-0.34 

i. 12 
2.30 

0.09 

0.21. 

0.20!1 
0.4!13 . 
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Table 71. Analysis of covariance table for roadway classtftcatton 
and land use on alt roadway segaents. 

• • • • • • • • • • • • • • C E l L M E A N S • • • • • • • • • • • • • • 
YAD10 AVG ACC1D£NT FREO 

••• BY iiA'th •• ••• iioaowav ClASS 
YAT24 LAND US[ 

•••••••••••••••• ,,. ••••••• * ••••••••••••••• 

. !91'.~L. ... ~l,.ATION. 

3.85 
..... L .... ~~9~L .... 

VAT3t ··· ···· .. ········r·· .............. 2 •• ···· · · ·3 ·· ··,·· 

·v1n,r· ······· 

' ··········,:•• 
( • 2&:1) 

VAT3t 

2 

·1.1lf 
4194) 

3 

2:44 •• 
992) 

t 1.21 3.02 ...................... T HTJ ... c··· :ii:i) 

2 4.49 2.07 .................... T ..... i:iiii ... l. 2043). 

3 1.93 3.16 
••••••••••••• •• •• t • • asil • ·r· · · H3; 

3.61 
6811 

1.41 
43)·· 

1.11 
.,,1 

3.04 
24'ff 

.. 
2.92 ·r· 49) •••• 

2.49 r· ·252) 

4.47 
( o,1 

4 I.II 3.37 3.32 4.IO 
············-·········· • .., •••••• io.tJ ··--r-· i tO!i) • C ·22io-···c ••• :i t:ff 
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Table 71. Analysis of covariance table for roadway classification 
and land use on all roadway segments (Continued). 

• • • • • • • • • • A N A L Y S I S O F V A R I A N C E • • • • . . . . . . 
VA010 AVG AC;IOENT FREO av· YAt:ii ••••• ROADWAY cuss 
V&T24 LANO USE 

-~ -~ 'i·-~-i- :1!H~v!c~1~ -~ ,o! i ~ i • ~ •• ~ 

SOURCE OF VARIATION 

covaRiAH:s 
VAC01 

·Mahi'HHcrs·· 
\IAT31 
IIAT24 

2•WAY JNTEAACTICNS 
VAT31 VU24 

EXPLAINED 

SUM OF 
SOUAAES 

24222. 2i i 
24222.211 

7625.6'1• 
185.349 

6803.984 

218.691 
218.694 

32066.000 

OF 

6 
3 
3 

9 
9 

16 

RESiDUAL 

TOTAL 

i99373.i88 8475 

231439. 188 8491 

COVARIATE AAW REGRESSION COEFFICIENT 

v•·ccH o. coo 

e&?ii·casts WERE PROCESSED. 
186 CASES ( 2.1 PCT) WEAE MISSING. 

• • • • • • 

SiGNiF 
F OF F 

24222.2jij1029.~·3 6.6 
24222.2111029.643 0.0 

i270.846 54.021 o.6 
128.450 5.460 0.001 

2267.995 96.408 0.000 

24.299 1.033 0.410 
24.299 1.033 0.410 

2004. 125 85. 192 0.0 

23.525 

27.257 



-.,,. 
00 

Table 71. Analysis of covariance table for roadway class1f1cat1on 
and land use on all roadway segments (Continued). 

••• Ill U L T I P L E 
VAOIO 

iiv VAT:if. 
VAT24 

VITH VAC01 

GRANO . MEAN •. . 3 . 65 

. VARl~IILE -~ CATEGORY 

VAT31 
1 ONE 'IIAY 
2 TW WAY.TWO.LANE 
3 MULTLANE DIV 
4 MUlTlANE UNOIV . . . 

VAT24 
t CoiiiMERiCAL 
2 RESIOENTIAl 
3 VACANT 

·4 OTHER 

• Mlii.fiPi.E R SOUAAto 
MULTIPLE R 

C L A S S I F l C 
AVG ACCIDENT fREO 
ROADWAY Ci.ASS 

A l I O N A N A L Y S I S . . . 
LAND USE 
AOT 

N 

702 
3410 
1934 
2446 

2618 
4194 

992 
688 

ADJUSTED FOR 
••• i.ojus'l'I I) FOR •• ll\lOEPENOENTS 

UNADJUSTED INOEPEtmENTS • COVARIATES 
OEV'N ETA OEV'N BETA DEV'N BETA 

-0.03 
- i. 14 

1 .08 
0. 74 

i .li4 
-0.87 
- 1.21 
0.03. 

0.19 

0.24 

0.37 
-6. is 
-o. 14 
0.25 

1. 34 
-0.58 
-1. 10 
0.03 

0.04 

o. 18 

0. 138 
0.371 
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Table 72. Analysis of covariance table for roadway classificatton 
and city size on all roadway segments. 

. . . . . . • • • • • • • • C E L L M E A N S •••••• • • . . . . 
VAOtO AVG ACCIDENT FREO 

av···v•'t:H ............. ROAOVA°v. CLASS ••••• 
VAT30 CITY SIZE 

•••••••••••••••••••••••••••••••••••••••• 

.. TOTAL .. POPULATION .................................................................. . 

3.66 

..... < ...... 1678) .................................................................................. . 

VAT3t ...... i····· 

··v&T3o·······················--·--··--.. .............. •••••• 

2 3 

2.15 3.89 3.60 
448) 3806) ••2•> 

VAT30 

VAT3t 
1.10 •.28 2.73 

•• r·······1,l···c··•e1>···· ····2:zs) 

..................... 2. t .61 2.64 2.'!13 
r··3101····( ···1,02,····c 1s•1> 

3 4.01 5.54 4.45 
......................... r .. ··· :11J •· ( ·• • ·1131 , .. , ·• ,,2a> 
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Table 72. Analysis of covariance table for roadway classification 
and city size on all roadway segments (Continued). 

• • • • • • • • • • A N A L V S I S O F V A R I A N C E • • • • • • • • • • 
VAD10 AVG ACCIDENT FREO • • av· VAT3 t°··· •••• ROADWAY Ci.ASS •• 
VAT30 CITV SIZE 

WITH VAC01 ADT 
···················•········· • i ••••••••• ····•···· ••• • .... ••••• •• • •• • • •• •• •• •• ...... • • • • • •• ••• • • • • • ••• • • • • • • .. • • 

SOURCE OF VARIATION 

coiiARiAti:s 
VAC01 

iiii11i·u,tcts •• 
VAT31 

........... v.~:r?e> ........... . 

2-WAV INTERACTIONS 
.......... V.~!.?.t ..... ... VA '.f.:10 

EXPLAINED 

·AeUbi.iAL ....... . 

.. TOTAL .................. . 

·s"uN oi= 
SQUARES 

• ··2537f:4jj 
25371.473 

1813:945 
667.739 
962.671 

OF 

i 
1 

5 
3 
2 

693.215 6 
693.215 6 .......... ........... . ................ . 

27878.688 12 

11677 

COVARIATE RAW REGRESSION COEFFICIENT 

VACOi ········ ................ o·:ooo·""······ .................. ····· •· 

•••• ii&'ti CASES vtitt ... PAt>ctssti:i·:- ••••• •••••••• .... 
0 CASES ( 0.0 PCT) WERE MISSING. 

MEAN 
SQUARE 

SiGNiF. 
F OFF 

2s:ih:•1:fio•a.s•s 0.000 
25371.4731048.545 0.000 

362.789 14.993 0.000 
222.580 9.199 0.000 
481.336 19.893 0.000 . . .. ······ .. .. 

115.536 4.775 0.000 
115.536 4.775 0.000 . . .... . 

2323.224 96.014 0.0 

27.376 
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Table 72. Analysis of covariance table for roadway classification 
and city s1ze on all roadway segments (Continued). 

• • • N U L T I P L E C L A S S I F I C A T I O N A N A L Y S I S • • • 
VA010 AVG ACCIDENT fREO 

- .................... i" .... .. VAt3 , ............ ROADWAY clAsS 
VAT30 CITY SIZE 

WITH VACOf ADT .................................................................................................................. --.............. ·•····•·• ·•··•·• ..•.. 

. VHIABU ~ CATEGOIIV: 
UNADJUSTED 

N ..... DEV'N ETA 

VAT31 
1 ONE WAY 726 
2 two WAY ,two LANE ••••••••••• 3459 
3 NI.IL TLANE DIV 1997 

0.01 
·~ 1; 15. 

1.08 
0. 72 . • .. MllL!L•,.~ ... YNl>.~v .................... J~96 ••• ··0.19. 

VAT30 ·•····· ·····1--slliau: ·•·· ··•····•·· ····•· ···•· ···•·········•···•· ·.- .. a ····· ··· ···· ;; i : so 
2 MEDIUM 3806 0.24 

............. ~ ... ~.ARGE .............................................. ~.~2.4 -0.05 o.ot • 

MULTIPLE R SOI.JARED .. iiiuCfll>i.f .ii ....................... ·············· ....... . 

ADJUSTED FOR 
Ai>justeo FDA .... iNDEPENDENTS 
INDEPENDENTS • COVARIATES 
DEV'N BETA. DEV'N BET.I 

0.38 
~0.35 
o. 10 
0.29 

-0.97 
0.33 

-o. 18 

0. 114 
0.33i 
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Table 73. AnalJsis of covariance table for •edian curb and ■edian width 
on 111.1ltilane divided segments. 

• • • • • • • • • • • • • • C E L L M E A N S • • • . . . . . . . . . . . 
VA010 AVG ACCIDENT FAEO • ·av· liitoa·· ... MEU TYPE CURB 
VAN02 MEDIAN WIDTH-DISC 

• • • • • • • • • • • • • • • • • • •••••••••••••••••••••• 

!I>! AL.. f'OPUL A Tl ON .. ....... .. .. .. . . . . 

4.73 
14114) 

VAT09 ·;. 2 

4.69 S.411 
•• ·, ····,iioi> • r • -;o 

2 

·········s:o1 ••• • ··•:!i'f 
317) 318) 

V&N02 

V&T09 
S.09 

{ 316) ( 

3 

• 3.66 
167 I 

2 

S.03 
289) 

• 

3 

5 

•• 4.96 
3581 

• 5 

3. 23 4 . 16 5. 19 
156) T :ii31 1 • 334) 

9.70 ,.,. 12.61 I .8'-
• i 1 > . I •• 24) 
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Table 73. Analysis of covariance table for median curb and median width 
on ■ultilane divided segments (Continued). 

• • • • • • • • • • I N I l Y S I S 0 F V A R I A N C E • • • • • • • • • • 
VADIO AVG ACCIDENT FREO 

•• BY. vitog ••••• MEii TYPE CURB 
VAN02 MEDIAN WIDTH-DISC 

WITH VICOI IDT 
• ••• •••• •• • •• • • • • • •• • • • • ii • • • • • • • • • • • • • • • • • • • • • • • • • 

•··•··•••·····. SUM OF MEAN SIGNIF 
SOURCE OF VIRIITION SQUARES OF SQUARE F OF F 

··covntnts 4876.027 4876 .027 i3o:ooB 0.()()() 
VICOI 4876.027 4876.027 130.008 0.000 

MAIN EHtcrs 32 i. 1 ii s 64.342 i. 716 o. 12i 
VAT09 27. 145 I 27. 145 0. 724 0. 395 
VIN02 298.947 4 74.737 1.993 0.093 .. 

2·VIY INTERACTIONS 1191.945 4 297.986 7.945 0 000 
..... VAT09. VAN02 1191.948 4 297 .987 .. 7.945 0.000 

EXPLAINED 6389.684 10 638.968 17 .037 0.0 

REStouaC 55245.875 1473 37.506 

TOTAL 61635.559 1483 41.561 

COVARIATE RAW REGRESSION COEFFICIENT 

vA·ccH • 0.000· 

••• ······1997· CASES VERE PROCESSED: 
513 CASES ( 25.7 PCT) WERE MISSING. 
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Table 73. Analysis of covariance table for 11ed1an curb and median width 
on aultilane divided segments (Continued). 

• • • M U L T I P L E C L A S S I F I C A T I O N A N A L Y S I S • • • 
VAOtO AVG ACCIDENT FREQ 

...... av iiH09 ••••••• MED. TYPE CURB •••• • 
VAN02 MEDIAN WIDTH-DISC 

WITH VACOI ADT 
·····- ••••••••••••••••••• ·•··········· .•.•. ,.. . . . ..• • •. . . .• ..• . . . . . . . . . . ••• . . . . • . . . 

4.73 
·•·············· .. 

.. VAR l_~B!,L~ ... CA TE GORY 

VAT09 
I CURB ·2 oo· CURB ........... . 

·vAN02 
1 • 6 
2 7 • 1!5 
':J'1i; :: ·25 
4 26 • 40 

.......... ~ .. 4 I O_A MORE.. 

NULTIPLE R SQUARED 
.MUH"ii>lE A •• 

N 

1408 
•• 76 

317 
318 
i67 
324 
358 

ADJUSTED FOR 
• AOJUSTEt FOR •• INDEPENDENTS 

UNADJUSTED INOEPENCENTS ~ COVARIATES 
.. ~EV'.N ETA DEV'N BETA D£~•N ... BETA 

-0.04 0.03 
'·6.1~ •••• ~0.60 

0.34 
0.24 

-I .01 
-0.28 
0.24 

0.03 

-0.03 
0.53 

-~0.93 
0.33 

-0.31 

0.02 

0.07 

0.084 
0.290 
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Table 74. Analysis of covariance table for lane width and driveways 
on ■ultilane undivided segments. 

• • • • • • • • • • • • • • C E L L N E A N S • • • • • • • • • • • • • • 
VAOtO AVG ACCIDENf FAEO 

•• BY. VANOS...... • LANE WiDTH·Oi SCAETE 
VANOt DAIVEW&YS·OISCAETE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 

. !.CJ!A.1,-... POPULATION .............. . 

4 .41 
... J. 2~13) 

VAN08 .... ·•··•···· 

2 3 

·········4·;·27···· ····4.29······· 4:1i. 
611) 771) 607) 

YAN01 ······· ............... ····· .... . 

YANOI 

2 

3 

4 

4. 16 
1 i3) 

4.37 
166) 

·c 

( 

5.60 
is,)· 

4.31 
li3) 

3.90 3. 77 
r····,01J····r i22,· 

4 

4.40. 
417) 

·3 

5.41 
ti<)) 

4 .17 
142) 

4.78 
2511 

4.51 
91) 

4 

6.61 
( 77) 

3.36 
99) 

4. 13 
155) 

4. 10 r i&) 
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Table 74. Analysts of covariance table for lane width and driveways 
on ault11ane und1v1ded segments (Continued). 

• • • • • • • • • • A N A l V S I 5 0 F V A A I A N C E • • • • • • • • • • 
VADtO AVG ACCIDENT FAEO 

BY VANOI LiNE WIDT4-0iSCRETE 
VANOt ORIVEWAYS•DISCAETE 

WITH VAC01 IDT 
·•········•··••····· .. ••••••••••••••••• .. ···· ..... , ............... . 
SOURCE OF VARIATION 

··covdhH:s 
vaco, 

• Mi1iii· EFFECTS 
VAN08 

.... yaNC>t_ 

2-WAY INTERACTIONS 
VAN08 _ VANOt_ .. 

EXPLAINED 

RESUiiiAL • •• 

SUM OF 
SQUARES 

4464.340 
4464 .340 

948.793 
1105. 723 
150.870 

350.063 
. 350,061 

5763.250 

1 Hii3 .ooo 
76946.250 

COVARIATE 

vaccn·· • 
RAW REGRESSION COEFFICIENT 

••••••• ··2•N CASES • VERE°. PAOCE ssEi:i: ••••• 
83 CASES ( 3.3 PCT) WERE MISSING. 

OF 

6 
3 
3 

9 
9 

16 

2396 

2412 

MEllli SIGNi j: 
SOUAAE F OF F 

4464.340 150.268 6.000 
4464.340 150.268 0.000 

i58. 132 5.323 0.000 
2,s.574 9.040 0.000 

50. 290 1.693 0.167 

38.896 1.309 0.226 
38.896 1.309 0.226 

360.203 12. 124 0.0 

29. 709. 

31.901 
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Table 74. Analysis of covariance table for lane width and driveways 
on aultilane undivided segments (Continued). 

. . . "' U L T I P L E 
YADtO 

•• ih •• VANOS 
VAN01 

VITH YACOt 

GRAND "'EAN • 4.41 ......................... 

VA!fl~BLE. • CATEGORY 

VlNOB 
t 7 - 10 FT 

C L A S S I F I C A T I O N 
AVG ACCIDENT FREO 

A N A l y s I s • • • 
LANE WIDTH-DiSCREte· 
DRIVEWAYS-DISCRETE 
AOT 

N 
UNADJUSTED 
DEY'N El& 

Ai>Jlisl'tu r-'oii 
INOEPENOENTS 
DEV'N BEU 

ADJUSTED FOR 
• INCEPCNOENTS 
♦ COVARIATES 
DEV'N BEU 

t. 18 2 ff Ft ........................ . 4!11 
590 
965 
407 

0.96 
-0.28 • -0:29 

3 12 FT 
4 13 fT♦ 

VlNOt ·; ·o - 2 
2 3 - 5 
3 6 - 8 

•• 4 if OR MORE 

iiiitlPLE 'ii ·souiiiEif • 
MULTIPLE R 

"iii& 
771 
607 

... 417 

-o. tJ 
-0.36 

-o. i ◄ 
-o. 12 
0.30 

-6.01 

0.08 

0.03 

-0.38 
0.00 

-6.:za • 
-o. 14 
0.36 

• 0.15 

o. io 

0.04 

0.070 
0.265 



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

Introduction 

Multiple linear regression analysh 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 ~ich 
inc 1 ude mean n 1 tif'S 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. 

158 
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Table 75. Regression results for 0.5 ■11e {0.8 km) two-lane, two­
way seg■ents using annual accident frequency. 

• • • • M U l T I P l E R E G R E S S O N • • • • 

VARIABLE LIST NUMBER t. LISTVISE DELETION OF MISSING DATA. 

• ••••••••••••• • ·······•of.i ••• • ·sro .. oEv · ···ueEC ••••••••••• ••• 

Vtl 2. 110 0.117 UNO USE • vi& ................... ····4 :i:Hi .•.•...• 2.u,·· ... NO OF. ii-iWi. NSiG .... . 
V25 1195.748 5087.019 AOT 
V02 31.274 19.369 SIGNS ·vH• ....... • • ........... ·c;;-:-e1,·············· c·2•0 •••• NO o,·1;;;nif·s10········· 
V21 25.361 30.360 ACCIDENT FREQUENCY 

.. '!3! ............ ......... .... 1, tn ............... !..• .. 7.:4.4i ...... TOT .. AC~IOEt,1!. RATE . 

N OF CASES• 544 

V25 VIS V2B 

10 vt8 1.000 -o. 1&2 -0.0s2 -0.325 -0.266 -o. 192 
0.170 
0.421 
0.514 
0.334 

V37 

-o. 177 
0.243 VIG -0. 162 1.000 -0.016 0.493 0.028 ··v2, ......... •• ·;;.o. os2 •••• ········.;;c:u; is •··••·••·••• ... r: ooo .... · ·······,;-:24f···"·· •• o: ii:.i 

V02 -0.325 0.493 0.247 I .000 0.429 
VIS -0. 266 0.021 O. 112 o. 429 1.000 

··v21·· .. ••••• .. ••• .. ·········-o.·1ei· ············o.·110·· .. •••••••••• 0·.-u·1·· .. •••••• ... o:s14· .......... ··cL334 
V37 -0.177 0,243 -0.102 0.433 0.310 

······· cooo·· 

0.713 

-0.102 • 
0.433 
0.310 
o. 7 • 1 
1.00:, 



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

• • • • M U l T I P l E R E G R E S S I O N • • • • 

··r·oun1DN··iuietii ·••·r:································· 

J>~P£.ND~NT .. v•~~ ABL.E.~ .. : ....... v.~~ ············ ......... ACCIO.EN~ . FREQUENCY 

■~G~NNING.JILOCK. ~E.R ....... ~ , ...... METHOD: . STEPWISE .. . 

V02 

.. LTJPU R 0.!51421 ANALYSIS OF VARIANCE 
it souait •• • •• • o:21◄4s" ···•• ... ·•··· A··sou&AE .CHANGE. o:2&449 
ADJUSTED II SOUAIIIE 0.?11313 F CHANGE 194.89869 REGRESSION 

.. ~!.~'.«)ARO .~RRIJA .. ....... 26 •. 06130 SIGNIF. F CHANGE 0.0000 RESIOUAL ·····•····· .. -·-·••·•···· 

F • 194.89869 

... "'.'••••···•····•·····.··:~-'.'"'.'"•."'."'.'" VARIABLES IN THE EQUATION 

VARIABLE 8 SE 8 95% CONFDNCE INTRVL 8 BETA T SIG T 

vo:2···· • •• • •• o;a06ff···· ·c;-:0,114 • ·o:,ii2&a 
•4 .01394 

o.sitis3······ tUit428. 13.96i CU:X)OO 
(CONSTANT) 0.15746 2.1235!5 4.32885 0.074 0.9409 

VAAU■LIE BETA IN PARTIAL MIN TOLER T SIG T 

·v11······· ··············.:.rf:0211ii···:.:cLo3013··· o.aed1 • • ;;o.1uo:•1u······ 
V16 ·0.11031•0.11201 0.75740 •2.6220.0090 
V25 0.31361 0.3544!5 0.93912 1.117 0.0000 
vis·· •• .... ·,r.t:11,., ····o:·;,.,e5·· • 0.,1606 3:421 0.0001 

OF 
I 

542 

SUM Of SQUARES 
132373.51307 
368121.72793 

SIGNIF F • 0.0000 

MUN SOUARE 
132373.51307 

679. 19138 



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

iiiult i i»[E • R •.•.••.•.•• ···········o: 5974f······ ••.. 

A SOUAAE 0.3~611 
ADJUSTED A SQUARE 0.35452 
S 'r ANO ARD ·uAoli •••• •••• 24·. :ii t 7• •••• 

• • • • M U l T I P L E A E G A E S S I O N • • • • 

.acc::fodit "FPEOUENCY 

A SQUARE CHANGE 0.09241 
F CHANGE 77.73692 
SIGNIF ;: CHANGE° • cUX>Cio 

-···-- ANALYSIS OF VARIANCE 
OF 

REGRESSION 2 
AESiOUAL 54i 

F • 150. 11479 

.......... ··• __ ....... - .•..•. - ·•···-:.:~~:.:.::.:::.·.:.:·~·~::·.:._·:,:·_; viifl ABLES Hf THE EOUA'r iotif ----- - -- - - --- - ---- - - - -- - - -- - -- -
'11 
, ... VAAUBt.£ B SE B 95% CONFONCE INTAVL B BETA 

V02 0.68479 0.05577 0.57525 0.79434 0.43688 
0.00229 0.31369 

-ii.6:i:itf 
V2f 0.00187 0.2123E-03 0.00146 

• ((ON$TANtl' ;;;2,88958. - •• 2:.-11as······ ··;;i?.75705 

------·------ VARIABLES NOT IN TH£ EQUATION------------­

viiii"AiilE •••••••• aru· r;;; •• ·p.aiftTAC ··,·w•··toi.Elf ••••• •••••••• t. SiG 'r 

v,a -0.03787 -o.o••&3 
• v 11 • ·- • •• •• •• ······.;.c>". 65so;;-··.;.oi0511·r· 
vt• o. 134;27 o. t5350 

0.14123 
0.69261 
0.77600 

-1 .038 o. 2996 
···.;., .31:i o·:-110• 

3.610 0.0003 

T SIG T 

12.280 0.0000 
8.817 0.0000 

,;.5.202 0:0000 

SUM OF SQUARES 
178623.62072 
321871.62028 

_SIGNJF F ■ 0.0000 

MEAN SOUAAE 
893 1 1 . 8 1036 

594.95678 



Table 75. Regression results for 0.5 •11e (0.8 km) two-lane, two­
way segments using annual accident frequency (Continued). 

• • • • N U L T I P L E R E G A E S S I O N • • • • 

.. NtJLTI.PLE ... A ..... ................... ·o~ 60996......... . ................. . ..ANALYSIS OF VARIANCE 
R SQUARE 0.37205 A SOUAqE CHANGE C.01515 
AD.NSTED A SQUARE 0.36856 F CHANGE 13.030<'2 

··stANOAli(fERRoif • ·····2•.--1249't······· •••••••• ···srGNiF ,·tHiNGE···· 0:000:i. 

..,. .. ~~II ,.~11.~E: ........................ 8 ................... . !iE . . 11 .. ........ 9-!5~. ~()NF!).NC:E. l~TI_IV~ .. 11 .. BETA 
0\ 
N vo2 o.!19351 o.06068 o.,no2 0.11210 o.378&5 

V25 0.00187 0.2100E·03 0.00145 0.00228 0.31286 
.. v,,····· • ··················:f;·2i22:f········· o.i'K>926 •• • ······r. -19& 10 •• ••••••• , :66ii:i4 •••••• o: ;3&21 
{CONSTANT> ·13.19390 2.45224 ·18.01100 ·8.37680 

VARIABLE 

··v11 •• 

VI& 

BETA IN PARTIAL MIN TOLER T SIG T 

.:o~c;;,,, .-o.022:1e······ • o·.12999 .-o.s2cn:i:60:1.-· 
-0.02270 -0.02391 0.!14138 -0.555 0.5789 

FOR BLOCK NUMBER 1 PIN ■ 0.050 LIMITS REACHED. 
I 

···•··· .. ·····••·•······ 

OF 
REGRESSION 3 
RESIDUAL 546 

F • 106.64543 

r SIG T 

9.781 0.0000 
8.891 0.0000 
J.6i6 0.0003 

-5.380 0.0000 

SUN OF SQUARES 
186207.50966 
314287.73133 

SIGNIF F • 0.0000 

MEAN SQUARE 
62069. 16989 

582.01-l32 
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Table 76. Regression results for 0.5 •ile (0.8 km) one--ay segments 
using annual accident frequency. 

• • • • M U L T I P L f R E G R E S S I O N • • • • 

VARIABLE LIST NUMBER I. LISTWISE OELETIO~ OF MISSING DATA. 

MEAN ••• ·sto. DEV i."Aaet •••• 

V25 
V02 
V15 
vu 
v2,········· • 
V28 
V37 

11127.418 
••• 52.373 

2.282 
2 I. 718 

• ······24:99j ••• 
-41 .667 
10.768 

N OF CASES• 110 

CORAEi.:AtiON • 

6951.443 •••••• 2iLa19 
2.014 

13.077 
12:<ih 
42.375 

7.773 

ADJ 
SIGNS 
NO OF INTER SIG 
NO OF DRIVEWAYS 
UTii.rtv POLES 
ACCIDENT FREQUENCY 

....... TOT ACCIOEN!. RA.TE 

w ..... . V25 V02 V15 V14 V24 V28 V37 

V25 
V02 .. v,1··· ···•·· ···· ......... . 
Vl4 
V24 

··v21 •••••• ••••• •••••••••• 
V37 

1.000 0. 1-46 0.213 0.072 
o. 146 1 .000 0,479 0.469 

• ·,,.-21 :r··········· ···«r:· .. tif •••• ••• ·i·.ooo······· •• o::i:i4 
0.072 0.469 0. 334 I .000 
0.311 0.310 0.256 0.297 

• o. ;,& ·········er. 2•0 ····· ••• o: 391 •• • • ••• o:02a 
-o. 106 0.253 0.238 0.036 

0.311 0.556 -0.106 
0.310 0.240 0.253 ······•• .. 0:256 ().397 0.238 
0.297 0,02B 0.036 
1.000 0.347 0. 167 

• ().347 i .000 0.644 
o. 167 0.644 1.000 



Table 7S. Regression results for 0.5 ■11e (0.8 km) one-way segments 
using annual accident frequency (Continued). 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

' ·touAfloN NUMBEif •• r:· 
J>.~.PENDENT .IIARI ABLE . ..... V2~ . AC~IOEN! FREOUENC~ ... 

BEGINNING BLOCIC NUMBER t. METHOD: ENJ~R .. 

. ~AIIUBLE ( S) rNTERED ON. ~T~I'. I\IIJMBER t. . 
.•.. 2:·.· 

V24 UTILITY POLES • • ·vis········ •• NO OF INTER ·sia 
3 .. V25 ADT 
4 .. V14 NO OF DRIVEWAYS ...... 5 ... •• vo2 SiGNS.. . . - -·- ... 

• •• 0.65651···· ' .. MULftPLE .R •••• 

R SOUHE 0.0109 
0.40374 

··32. 72079 

R SOUARE CHANGE 0.43109 
ADJUSTED R SQUARE 
STANDARD ERROR • 

F CHANGE 15. 76119 
SIGNIF F ·t:HANGE • 0.0000 

VARIABLE B SE B 95% CONFDNCE lNTRVL B . . -··· ' . 

V24 0.56716 0.28099 0.00995 
V15 6,00568 1.81905 2.39844 

1. 12437 
9.61293 

··v2,···• ................. ••••••••• cL00212 .. ·cL.a66e.:.:03 ••• o.ooi1& ••• ····--0.00361· 
vu -0.59204 0.27852 -1. 14436 
V02 0.10541 0.13484 -0, 16197 

···tcDNstiiii'f j •••••••••• ... .::,·; f122:; • •••••• --·1r: ii&ass·· ••• ·.:.:2&. &ils6s ••• • 

-0.03972 
0.37280 

·····•L4152:f • 

. i FOR BLOCIC NUMBER 1 ALL REOIJESTEO VARIABLES ENTERED . 

BETA 

o. 16694 
o. 28549 
6.44580 

-o.18271 
0.07184 

ANALYSIS OF VARiANCE 
OF 

REGRESSION 5 
RESIDUAL 104 

F • 15.76119 

T SIG T 

2.018 0.04C1 
3.302 0.0013 

• 5.655 0.0000 
-2.126 0.0359 
0. 782 0.4361 

.:.:1.021 C>.30(;6. 

SUM OF SQUARES 
84373.61158 

111347 .61012 

SJGNIF F • 0.0000 

MEAN SQUARE 
16874. 72232 

1070.65010 



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

• • • • M U L T I P L E R E G R E S S I O N • • • • 

BEGIIIWING BLOCK NUMBER 2. METHOD: BlCKWAAD . ·••· •···•··············· 

MULTIPLE A 0.65402 
··r, soUaRE • •• Cf.4277! ................. R .. ·souiiiE CHANGE .. ~cf:00334 
ADJUSTED R SOUAAE 
STANDARD ERROR 

0. •0595 F CHANGE 0. 6 I 116 
32,4i601!i........... .srGNIF F _CHANGE.. 0.4361 

VARIABLE 

V24 
V15 
V25 
¥14 
(CONSTANT) 

VARIABLE 

B SE a 95% CONFONCE INTAVL a 
o:s9111 ...... "cd11'ff ····o:04'722 Lid53 
6.51101 1.69425 3. 15763 9.87639 
0.00272 0 .• 796E-03 0.00177 0.00367 

-0.51799 .. 0.26i44 ••••• ·,;. i .03637 0.38393E~03 
-7. 19274 8.50652 ·2•.059H 9.67409 

BETA IN PARTIAL MIN TOLER T SIG T 

·····o.1i2· o:43&i • cr:ot ia,· .. 0:-01,'d· .... ••• o·.&41iio 

ANALYSIS OF VARIANCE 
bF 

REGRESSION 4 
RESIDUAL 105 

F • 19.b2136 

BETA T SIG ' 
6. 17598 2. 153 o.ojJ& 
0.30979 3.847 0.0002 
0.44666 5.677 0.0000 

-o. 15986 - i .981 0.0502 
-0.846 0.3997 

·suM OF SOUARES 
83719.27005 

112001.95164 

SIGNIF F ■ 0.0000 

MEAN SOUARE 
20929. 81751 

1066.68525 
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Table 77. Regression results for 0.5 mile (0.8 km) multilane divided 
segments using Annual acc~dent frequency. 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

VARIABLE LIST NUMBER 1. LISTWISE DELETION OF MISSING DATA . 

V18 • v11·· .... 
V25 
V02 vis ..... ·· 
Vt7 
V28 
\i37 

. . MEAN ........ S'tif·oev l.ABEC ...................... .. 

•.•• 7 2.723 
1.9U • ...1.'0·10 ..... 

183.3.921 9&52.663 
•1 .031 19. 762 

....... L•••···· 1:130 
U.911 6.556 
., .,51 ,1.9a. 
• 1.i~6' ... - .... ~::iii 

NO OF INTER NSIG LAND 'iiSE... .. .. .......................... . 
ADT 
SIGNS 
N6. oi-' iN'l'tif siG .... 
POSTED SPUD 
ACCIDENT FREQUENCY 
TOT Accititiiit RATE •• 

N o· CASES • .......... :Z9..t ............... .. 

CORRELATION 

·,Hi ........ · ...... v1a· ....... ······ ·;;,s ................. vo2 .............. \its· ... . 

Vt& t.000 •0.180 -0.061 0.247 -0.091 v, ............. ··· · ..... ·:.:·o· ... 1 ao ............... , ... ooo ........ ~cL ,,.,- .......... ::0:211· ........ :.:o. 1so. 

V25 •0.068 ·0.127 t .000 0. 198 0. 172 
V02 0.2•7 -0.277 0.198 1.000 0.414 ·vii ................ ··· :.:o.09f ........ :.::,,-;·,so .. o.i12·· cUi4 ·1.000 
Vt7 -0. 262 0. 181 0.034 -0.162 -0.377 
V28 -0.037 -0.237 0.,19 o.,45 o.303 

"v37 ............................. o.'03• .......... -o.·163 .. ......... .::o: is, ............ o:2es ........... o. 2 ii 

-0.262 
..... 6. tii. 

0.034 
-o. 162 
-6.377 

t.000 
-0.030 
;.6.076 •• 

-0.037 
-6.:i:Ji 
0.419 
0.U5 
0.303 

-0.030 
t.000 
6.707 • 

0.03• • ~o. i63 
-o. 156 
0.295 
0.211 

-0.076 
0. 707 
1.000. 
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Table 77. Regression results for 0.5 mile (0.8 km) multilane divided 
segments using annual accident frequency (Continued). 

• • • • N U L T J P L E A E G A E S S I O N • • • • 

. touittON. NUMiitii ·····i ·:······· ·•·········· .................. . 

MULTIPLE A 0.44519 ANALYSIS OF VARIANCE 
·•· • SQUARE - ···---····· •••••••• \)·;··19a·1·9··•············•···•· •·•••··•···sot.iARt'""tHANGf""" ···cL"iiti 19. or· 
ADJUSTED A SQUARE 0.19542 F CHANGE 71.43507 kEGRESSION I 
ST AND ARO E ARCIA ............... ~!..'. !1.11!.?.!1 ............... ............ ~.!.~~.f. ... f. .... ~':fA.N,~~ ....... <>.'. ()()()(). RESIDUAL 289 

F • 71,43507 

VARIABLE • SE B 95% CONFONCE INTRVL B BETA T SIG T 

··vo:f ••••• • •••• •••• •• • ·······o ;·,·◄ :1e1"·············c;-:Tnsa···· •••••••• • cr:·12• 1s • • •••••••• •• L is:i1t • •• • o ... ..-s,e • ••••• ···a: ,s2 · o: 0000 
(CON~"ANTJ 8.71855 5.08552 -1.29079 18.72790 1.714 0.0875 

VARIABLE 

··v1,········· ........... . 

V18 
V25 

··v111··········· 
Vl7 

BETA JN PARTIAL NIN TOLER 

-o:1!164!1--·-o. ·15933°··· ••••• o. 93919 • • 
-0.12272 -0.13170 0.92342 
0.34404 0.37661 0.96079 

••• tL 1 df:f"··o:-·1◄ 11:f······ .. 6. i2aso 
0.04293 0,04731 0.97375 

T SIG T 

···.;.2.e·1if·o:-oon 
-2.255 0.0249 
6.899 0.0000 
:L496 6.613t· 
0.804 0.4222 

SUMOF SQUARES 
100924.33533 

. 408.302 .. 698 I 7 

SIGNJF F • 0.0000 

MEAN SQUARE 
100924.33533 

1412.81210 
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Table 77. Regression results for 0.5 mile (0.8 k~) mult11ane divided 
seg111ents using annual accident frequency {Continued). 

• • • • M U L T I P L E R E G R E S S I O N • • • • 

··.:;lHPlt···A· ··························o·: ss,.-.············ ........................................................ . 
RSOUARE 0.31192 
ADJUSTED R SQUARE 0.30714 

··uaNi>ARO. ERROR ••• ·····34 :110:i2 ••• 

R SQUARE CHANGE 0.11372 
F CHANGE 47.59944 
SIGNIF F CHANGE° ... 0:0000 

••••• aNALYSIS i>F VARIANCE 
OF 

REGRESSION 2 
AEStbUAL • 281. 

F • 65.27649 

su• OF SQUARES 
158835.57927 
350391: 45423 •• 

SIGNIF F • 0.0000 ..... . . 

········-· ....... . 
•• -----------··-- -- - -·-------------· ·vur ABus·"1N·"tHE···EQUl T ION -------------------------------
YARIABLt.__ ................................ 11 ........ ........... S..E .. 11 ............ 95~ ... ~~.f[J.~E . .J~m~~~JL ............. Bpl 

Y02 0. 79991 O. 10974 0.99140 
Y25 0.00149 0.2165E-03 0.00107 

··,cbNsniiiitf • ~,2:190i:i ....... ,.,s2,:;-········:23.a1101 

1.00763 
0.00192 

• ~, j;24&5 

------------- VARIABLES NOT IN THE EQUATION ••••••••••••• 

"vaifaiiLE ••••• .... aua·· n,······paitn(···11iii1 tolElif···· •••• • ••••• ·, ··s1cf t •• • 

V11 -0.11927 -0.13364 0.89279 -2.284 0,0231 

0.37706 
.o. 34404 

··•lt1··•··· .. ·· ... ·.···········.::o·.·0112·f··:·o·~•·•··•·r12··•·· ·····o.1•••1···········•.::·1 ·:•••·· o:t,ss2 • ••••••••• ·•····•··• .. • .. • • ·•··· .. -·-··· • 
Y15 0.10690 0.11673 0.11229 1.991 0.0474 
."..17-......................... <>.,.<>1.9t~ .... <>.:<>:Z~ .. ~ ...... <>._..1132:z11 ............ <>.. 398. 0.:.~.111.1 ............................. . 

T SIG T 

7.561 0.0000 
6.899 0.0000 

-2.256 0.0248 

NUN SQUIRE 
79417.78964 

1216.63699 
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Table 77. Regression results for 0.5 mile (0.8 km) multilane divided 
segments using 111nual accident frequency (Continued). 

• • • • M U L T I P L E A E G R E S S I O N • • • • 

. Mli[flp"[f. A ................... o; 5&93Sf 
A SOUAAE 0.32420 
ADJUSTED A SQUARE 0.31714 

• ShNOAAO ERROR • 34. 6276:f 

.. '1~~.1.~BLE .............. is .... 

V02 0.16569 

SE B 

0.10889 

A SQUARE CHANGE 
F CHANGE 
SIGNIF F CHANGE. 

9!5" CONFDNCE 

0.6!5135 
V25 0.00143 0.2166E-03 0.00101 

·vis··· .;.i :11391····••·. (L 776!5 •••• ·--···~3 ::1024:f ...... .. 

(CONSTANT) -6.45823 6.25149 -18.76281 

0.01229 
5.21872 
0.0231 

INTRVL B 

1 .0B002 
0.00186 

-0~24554 
.. 

5.84634 

VARIABLE BETA IN PARTIAL NIN TOLER T SIG T 
··,rr, , ................. ~tLH326. :oil3087 ....... "6.84966····· ... ·~2·:232•"cL02,i··· ••• 
Vl!I 0.0890!1 0.09164 O. 72660 1.556 0.1207 

.!.!I ......... .............. ".'9.-.005.8-fi ... ".'.C? .. •.~•'5.. O-.~E!9 .......... -Y.-. ~. t.B .. 9:.~~··•··•· ...... . 

.ANALYSIS bi= VARIANCE 
OF 

REGRESSION 3 
•• RESIDUAL 287 

F • 45.89469 

BETA T SIG T 

0.40827 7.950 0.0000 
0.32998 6.615 0.0000 

-0.11527 -:i.284 0.0231 
-1.033 0.3024 

SUM OF SQUARES 
165093.20218 
344133.83132 

SIGNIF F • 0.0000 

MEAN SQUARE 
55031 06739 

1199.07258 



Title 77. Regression results for o.s mile (0.8 km) multtlane divtded 
segaents using annual accident frequency (Continued). 

• • • • M U L T I P l E R E G R E S S I O N • • • • 

• OIP!NOENT •• VARt ABLE .•.••••• v21· ••••••••••••••••••• ACC lDENT. FREoiJtNCv········· •••••• 

··.,-c·t·a•p-LE .. ii·-···- ••••••••••··•• ·••·o•. st1•·1····· ············•· .. -- .................................................. ···••·•· .. ··•· ···•·- ....... ...... .. .. 
R SQUARE 0.33571 R SQUARE CHANGE 0.01157 
ADJUSTED R SQUARE 0.32&•9 F CHANGE ,.91363 

··stiN0i·10·u•o• ·--:;,.;31111···· •• ····s1GNIF t CHANG·t····--0:6264. 

~ VARIABLE 
0 

........... Js .......... . 95~ .. C::!Ho!Fl?.NCE ... INTRVL B 

¥02 0.11129 0.11016 0.59309 1.029•9 
V25 0,00139 0.2160E·03 0.96230E·03 0.00111 
·v,s······· •••• ···················;;2 :oooeii ••••••••• •• o .·111iiif······ •• ··~;;·;,31e1····· ·······~·o i•sa1a .. 

~,. -•.&9775 2.10•3• -1.13971 -0.55571 
.. (.CCJlll:.TANT) ............ 6-.:.7..2-1'.~.11 ............. ~ :.~.???.• ......... ~.19: .. !~8~6- ... 23. 59822 

.. ~~.!IJ~ll~.E. ............ . 11~.T.~ .. J~ ... f'.~11'.fJ.A~ MIN f.OLEII .................... !' ..... ~ IG . . ! ....... . 
VIS 0.07775 0.01,34 0,70462 1.,29 0.1541 

.. V17 ........................ g .. ~~ .... ~:.~.4..1 ....... o.-. 84:1.118....... 0. 1 H .. ~.:.8.738 

BEU 

0.38261 
0.31961 

.;:0 ; 1 300 1 
-o. I 1326 

iNiLYSIS oi= \iiriiit-icE 
OF 

REGRESSION • 
RESIDUAL 286 

F • 36. 14470 

T SIG T 

7.318 0.0000 
6.423 0.0000 

-2.572 0.6106····· 
-2.232 0.0264 
0.785 0.,:129 ....... ' ... 

SUM OF SQUARES 
170987. 13261 
338239:90089 

SIGNIF F • 0.0000 . . . . .. 

MEAN SQUARE 
42746.78315 

1182.65700 



Table 78. Regression results for 0.5 ■11e (0.8 km) ■ultilane 
undivided segments using annual accident frequency. 

• • • • N U L T I P L E A E G A E S S I D N • • • • 

··EouafiON···iiuiiiieif····· i·:···•··················•··· 

DE.PENDE~! ... YA~ 1.~1!11,.~ • .. • ....... "2.! ............. . ACCIDENT FAEOllENCY ... 

VARIABLE (S_) ... Ef'.ITEAED ON ~!.EP. NIJMBER t. . V25 ADT 

MlJLTIPLE A .. ,_. !OUARt .... ···•·•··•··••· 
ADJUSTED A SOUAAE 
STAN>IAO EAAOA .. 

0.32116 
• (L 1oiHi······ 
0.10560 

3&.&&&Jo .... 

ANALYSIS OF VARIANCE 
A ·swaiit ct-iANGt ••• o. ioe is OF 
F CHANG[ 42.44257 REGRESSION I 
.SIGNIF .F CHANGE 0.0000 RESIDUAL 350 

SUM OF SQUARES 
57059.90456 

470540.98616 

... F • 42.44257 SIGNJF F • 0.0000 

..., .......... ······· .... 

VAlllllf I Sf 8 95% CONFONCE INTAVL B BEU 

·vH ................ ••••••·• •••• o:oc:Has··--,,-:u:i·•Fo:i •• o .ool29 ••••••••• ·cL062-t<f ••• o. :i21iii6 
(CONSTANT) 17. 15061 ,.679•6 1.1,122 2&.35399 

BETA IN PARTIAL NIN TOLER T SIG T 

··"°'·······················--.:o. ·,21 to ··-o. ·13s20· •·••·····o. 11210 ........... _2. 5&1 .. o·:0106·• 

V1S •0.08527 •0.0894& 0.91179 -1.&78 0.0942 
V02 0.21317 0.22165 0.96424 4.246 0.0000 

.. v2•············· .. ······• ... 0'.··2,a42· oi2s,, ........... o.aiset"········· 5'.100 0.0000 
Vt7 -0.10503 -0.1071& 0.94045 -2.027 0.0434 

T SIG T 

6.515 6.0000 
3.665 0.0003 

MEAN SQUARE 
57059 90456 

1344.40282 



Table 78. Regression results for O.S ■ile (0.8 km) mult11ane undivided 
segments using annual accident rrequency (Continued). 

• • • • M U L T I P L E ~ E G R E S S I O N • • • • 

·iiiul ttitlr· i ••••••• • • .. ••• •• cL·•2eoir· .. 
I SQUARE 0. 11• 11 
ADJUSTED I SQUARE 0.17943 
STANDARD EAAOA .. 35.'ifaii;' ... 

R SQUARE CHANGE 
F CHANGE 
SiGNIF F CiiaNrit 

utiittv POLES 

0.07596 
32 .• 9124 
0.0000 

ANALYSIS OF VARIANCE 
OF 

REGRESSION 2 
RESIDUAL 349 

f • 39.37629 

____________________ ,;;;,:,;;;.;;.;: _____ VAiiiUiii.ES IN THE EQUATION -------------------------------

,.. VARUILE .............................. B SE B _95% CONFONCE JNTRVL B 

N V25 0.00162 0.270E-03 0.00109 0.00216 
v2• 0.1•12c 0.1051 o.55098 1.13151 ·tcONSTAN'il ............ :,:·;574:f'".... 5.95030·· ••• ;; 16 :e&038 •••••••••••• 6: 54553 

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

.. Vi.iiUiilE ....... iitff· i'N ... PARTIAL···· lliik .. i'oi:E1f ............. 'f. sio 't .. . 

VG1 -0.03.27 -0.03529 0.85380 -0.659 0.5105 
"vii ............ ......... _o: 1011,· .. ::cr- l' 02 r ....... o. ssg.ii.- ......... .;;2 ~202· cL02a3 •• •• 

V02 0. 14012 o. 14495 0. 87309 2. 733 0 .0066 
.. "..•.1 ............... .......... <>.-~!.4.1 ....... o.:.Q<?!.3~ ......... . <>:. 79~.2-0. .............. <> •. ~3.! ... 0..:.11.91.5. ........ . 

BETA 

0.28940 
0.27842 

T SIG T 

5.925 0.0000 
5. 700 0.0000 

-0.867 0.3867 

SUM Of SQUARES 
97135.42824 

430465.46248 

SJGNIF F • 0.0000 

MEIN SQUARE 
48567. 7 1412 

1233.42539 



Table 78. Regression results for 0.5 ■11e (0.8 km) mult11ane undivided 
segments using annual accident frequency (Continued). 

• • • • N U L T I P L E R E G R E S S I O N • • • • 

illut.tii>Lt it· 0;4·41if •••• 
R SOUARE 0.20125 R SQUARE CHANGE 0.01714 
ADJUSTED R SOUARE 0.19436 I' CHANGE 7 . 4684 I 

··stANDdD ERROR •••• ·3:f;79915···. s iGNi F F • ci:m«iE. o: 0066 

::; .. ~ARI ABLE.... ... .. ... . ...... 8. ...... ....... . SE .. B ...... ~!i% .. C.ONFD~.E rNTRVL B 

w v2s 0.00151 o.2749E-03 o.t6912E-03 0.00205 
Y24 0.71212 0.15368 0.40986 1.01437 

··vo2 • ••••••••••••••••• -···········o:·2,21ii •••••••• ··c:Los6 ,,········ • o:·01:i&!i ···············o·: .-s201 • 
(CONSTANT) •10.88661 6.25755 -23.19405 1.42069 

BETA IN PARTIAL NIN TOLER T SIG T 

·vo4·············· ·······-o.os213 ·-o.05453 ······o.160H··········-1.o11··0:3os1 
Y11 -0.11943 -0.13153 0.16164 -2.472 O.Cl39 

.. v11 ······················-· o.02131 .... o.0212• ........... o. 77643 ............. o.396 .. o •. 6926 

ANALYSiS OF VARiANCE 
OF 

REGRESSION 3 
•• RESIDUAL 348 

BETA 

0.26896 
0.23568 
o. 14012 

F • 29.22687 

.r SIG r. 

5.492 0.0000 
4.634 0.0000 

T13j 0:00&6 
-1.740 0.0828 

SUM OF SQUARES 
106179.53526 
421421.35547 

SIGNIF F • 0.0000 

IIIIEAN SQUARE 
JSJ93. 17842 

1210.98091 



Table 78. Regresston results for 0.5 ■11e (0.8 km) ■ultflane undfvided 
segaents using unua1 accident frequency (Continued}. 

0 MULTJPU •• R 
R SOUARE 

• ••••••••••••·• ....... 0. •&375 ........... . 

ADJUSTED R SOllARE 
0.21507 
0.20602 

:i•.s•t:.i ••••••••• • ST ANDAito "tiiloi •• • ••• 

::: .. YAR.IAl~E. 

• Y2S 
v2• vo2········· • • 
Ytf 

. ( ~ONS'.T'.~NT ) . 

.................. JI ............... SE B 

0.00140 0.27&3E-03 
0.7297• 0.15273 
():28324 •••••••• 0;09595 

•1.83079 0.7.072 
~2 .• 066.~7. ............ !.-.~&•ts 

• • • • N U L T t P l f A E G A E S S I O N • • • • 

Ntf tiF iNl'Eiir" i-fsiG 

·,Nai.vsrs OF VARIANCE 
R SQUARE CHANGE C.01382 OF 
F CHANGE 6. 10898 REGRESSION 4 
SJGN!F F CHANGE ••• 0:0139 AES I DUAL 34; 

f': • 23.76921 

·•·• ... . . ·•· . 
-----------·-------------------

.95~ .. coNFD~.L•NrRvt, a ..... 

0.85976£-03 
0.093• •••• 6.09472. 

-3.28765 
....... - •.~, 15697 

0.00195 
1.03013 
0~47176 

-0.37392 
12.02.43 .. 

0.2,997 
0.24151 

···o. 1soe'i 
-o. 1 t9•3 

T SIG T 

5.079 0.0000 
•. 778 0.0000 
2.955 0.0033 

-2.472 0.0139 
-0.298 0. 7732 

WM 
Vt7 

-0.02585 -0.02625 0.74817 -0.498 o.&2s& 
0.41.1 .<?:Ii~~! .... ............. !>. ... 9~201 ...... 9.:.9.~.~C>! ........ <l.-.?.7483 

SUM OF SOU&llES 
113470. 36135 
•••do.s:2938 

SIGNIF F • 0.0000 

MEAN SOU&AE 
28367.59034 

1193. 45974 



-

Table 79. Regression results for 0.5 ■11e (0.8 knl} two-lane. two-way 
segments using accident rate. 

• • • • M U L T I P L E R E G A £ S S I D N • • • • 
. tdu}TJON NUNIER •··•·2 .............................................................................................................. . 

1111.Tl,LE R 0.43212 •••• SOUARt •.•• • •• o: ia't3:f···----·· ............. A "sotiARE ... CHANGE ...... <Li 8733 •• 
ADJUSTl[O R SOUARE O. 18584 F CHANCE 124. 94108 

.~TANOARO UROR ..............••. 91~.~ ............. ........ SJ~I~f c:ti~~E. 0.0000 

ANALYSIS OF VARIANCE 

REGRESSION 
RESIDUAL • 
F • 124.94108 

i>F 
1 

542 

SUM oF:sot.lAAES 
6104.00816 

26479.46140 

SJGNIF F • 0.0000 
........................ 
UI 

VARIAaU • SE II 
) 

15% CONFDNCE INTRVL B BEU T SIG T l 
--Vof·····""·· ....................... 0.·t1310············0.o1S4t···· .. ·······o.14211·········· •• ··o.203s2··········0.43282. •• .... , i .118' ·0:0000· ' (CONSTANT) 2. 75723 0. !51954 t . 63846 3 .11•00 4 .14 1 O. 0000 

.. :.:.'.'.::::7.~'.'..".'.:7.:.'.'..".'.:'.' ... lf.'.R.I.'.~~,S. .. ~1'. .. IN .THE .. ,OtJ.'.1'.Jc,_.I .... ".'.":.'.'..'.'..".'.:'.'."..'.'..''.'.:'.'.'.".'.'..".' ...................... .. ..!I. 

VARIAaLE BETA IN PARTIAL NIN TOLER T SIG T 
-. 

··v.-1·····r ···········:-o~~Mt···;;c;·:-cs4ut--········o·: .. :ds·········-.;.o:eiH·c:;-:·:,2:z:,······· 
v1e 0.031N 0.03791 0.71740 0.875 0.3118 
V2S -0.22201 -0.23872 0.13112 -!5.718 0.0000 

··,;-ur·······················o·;·1530f·· .. o:··,u3,··········o:a1·101············3;&09 0:000:, 

MUN SQUARE 
6104.00816 

48.85509 



Table 79. Regression results for 0.5 ■ile (Q.8 k■) two-lane. two-way 
segaents using 1ecident rate (Continued}. 

• • • • M U l T I P l E R E G R E S S I O N • • • • 

iiiiU1J(t ·1•··•···· .......... ··cL4i337 ................................................................ . 
R SQUARE 0.23364 R SOUARE CHANGE 0.04631 
ADJUSTED R SOUAAE 0.23011 F CHANGE 32.69183 

··staNbi.iio Urioii ....... ir:·11314·••"•• ................. SIGNiF F .. CHANGE° ••• 0:0000 

- '!A.RIAILE .............. ....... 11 ...... ....... SE . . B 9!1" C(Hof.f.~NCE JNTAVL B 

" °' V02 0.11501 0.1)15!13 0.16450 0.22!1!13 
¥21 -0.3381!1E-03 0.5914E-04 -0.4!1433E•03 ·0.22191£·03 

"CCGNs't'iNtl .. -........ \f; t t3i!i .......... cL·s96i'i -·· -- • :i. 1iitif.. • .. • iL◄Gii5!i 

--•·------·-- VARIABLES NOT IN THE EQUATION-------------

.. Yii'fiii:E ........... iiii'Ti ·1iiii ...... PU'fliC ... iiUlii' TOLER ..... • .. .. • .f ... s 'iG t ... . 

VII -0.03341 •0.03.tl 0.14123 ·0.141 0.4009 ··v,·• ...................... ~,Loc>"12• .. ·~o·:0012:f ...... ·0:••2••· • .. ~0~021tLe112 -
v11· 0.11411 0.11111 0.nsoo 3.7155 0.0002 

BETA 

0.41761 
-0.22206 

ANALYSiS OF VAAiANCE 
OF 

REGRESSION 2 
RESiDiJAL • 54 i 

F • 82.46923 

..... ·••·· 

T SIG T 

12. 55!1 0.0000 
-5.718 0.0000 
7.410 0.0000 

SUM OF SQUARES 
7612 .94013 

24970.52943 

SIGNIF F • 0.0000 

MEAN SOUAAE 
3806.47006 

46. 15625 



Table 79. Regression results for 0.5 ■tle (0.8 kll) t.o-lane. t.o-way 
seg111ents ustng accident rate (Continued). 

• ti tt►u··•························· .. ,;-;·,on:r ........... . 
R SQUARE 4 0.25314 
AO\IUSTE0 R SQUARE 0,24199 ··s,••·io·ua · ............ :·11301 ......... . 

• • • • M U L T I P L E R E G R E S S I 0 N • • • • 

R SQUARE CHANGE 0.01950 
F CHANGE 14. 09789 
·srGNiF F ·cHANGt·· 0.0002 

• ••••• ANALYSIS OF VAAiANtE 
OF 

REGRESSION 3 
••• RESiDUAL • 540 

F • 61.00986 

..,. YARIAIU: ..., .... . ........... ~ ................... ~LB ......... . 951 .. CONf:DNCE.INTIIV,L.B. BETA T SIG T 

..., V02 0. 11851 0.01611 0.13943 0.20176 0.42155 9.985 0.0000 
Y21 ·0.33851E-03 0.5144E-04 -0.49431E-03 -0.22479E-03 -0.22301 -5.811 0.0000 ··v·,,···---···• .................... c.-: ................... cf. 2s,01 • ·• ·•· .. o·:· .. 12e, ••••••••••• ··L447oo ..... ·o. ,s4se ···· ···· 3. 1ss 0:0002· 
(CCIIIST&NT) 9.02977 0.61237 3.61536 6.36619 7.365 0.0000 

VAll&aU BET& IN PARTIAL MIN TOLER T SIG T 

· Vtl ....................... 0.01114·---o:0121·,······· 0.1281 .......... -0.211 ·o.1H3 ................ • · ............... ···· •····· 
VII 0.03902 0.03770 0.54131 0.876 0.3815 

,. ILOCIC MJIIBER 1 PIN• O.O!!IO LIMITS REACHED, 

SUM OF SOIJARES 
8248.26415 

24335.20541 

SIGNIF F • 0.0000 

MUN SQUARE 
2749.42131 

45.06520 



Table 80. Regression results for 0.5 ■tle (0.8 km) one-way segments using 
accident rate. 

• • • • M U L T P L E A E G A E S S I O N • • • • 
. tOUi'rt ON l>Ulluf···· 2 ............................. •·• · 

UTJLl1Y POLES 
• NO OF INTER siG 

AOT 
NO OF OA1Y£WAVS . SIGNS .. . . . .. 

.. liliilff►ll •······················cf:·:;1·;-,1····-- ..•• •·•·•••••••••·••••••······••·• •... . ............• •• ANALYSiS i>F VARiANCE 
It SQUAii 0. 1,979 A SQUARE CHANG£ 0. 14575 OF 

- AOJUSTIEO A SQUARE O. 10461 F CHANGE 1. 54&8<1 REGRESSION 5 
~ .. s'tiNl>Aio. tiiROit -- .. • •. ··1·;·3scn·· •···•···• •.•••• -•• sh»iiF ,· CHANGE •••• o: 0053 • RESiDUAL t04 

F • 

VMlAel.~ ............................. _ .. 11 ................ . $LB ..... ... H'I. C~FDNCL~!"TRV.L.. 8 .. BEU 

¥2• 0,10313 0,01316 -0.021,2 0.22101 0,16660 
VIII O.'74311 0.,0111 •O.087'1 t.5!1'34 0.19261 

··ya.-· .. ·•· .. ··· .......... ::l;·;2-i-i4'11 ~o, ..... 0~·1010t ~o:r ::o :•~HiiFo:i .. ~o:·3621 i r :.:o• ... •·--~o·.21ae:i ••• • 
Vt, •0,09711 0.01211 -0.,2121 0.02704 -0. 16331 
voa 0.011•1 0.03031 -0.00113 0.11111 0.2112• 

. 3.!14884. 

t .644 0, 1032 
I.Ill 0,0719 

---2. 2i3 cL02s1 •• 
•t .991 0.1239 

.. h:aw,nwn .. ··········· ··,·; adso .............. L'Hat•·· .. ······• ....... : 2so2, .............. u: 1kn ...... ·· · · · ··· ···· ······ t .929 0,056 .. 
4.135 0.0001 ••• 

ALL REQUESTED VARIABLES ENTERED. 

SUM OF SQUARES 
959.85938 

5625.79583 

. S_Jl»!IF F ... • 0.00!13 

MEAN SQUARE 
191.97188 
54.09419 



Table 80. Regression results for 0.5 ■ile (0.8 km) one-way segments 
ustng accident rate (Continued). 

• • • • M U L T I P L E R f G R E S S I O N • • • • 

l(GlNNlNQ BLOCK ,.._EA 2. METHOD: BACKWARD .... -· .... 

NO OF DRIVEWAYS 

MULTIPLE R 0,35495 ANALYSIS OF VARIANCE ..... ·soua•t ...... •··•· ......... ··· .. o :· 125se ........ · · ........ · ii ·soualit ·· cHaNiif .... ~o: o is1& •••• br 
ADJUSTED R SQUARE 0.09219 F CHANGE 2.40605 REGRESSION 4 

.. ~!_AIC>ARD ... E.A~DII ................ !..:.~~~--• ........................ ... s.1.~1.F .. f .... c:ttANGE O. 1239 RESIDU~L 10S 

F • 3.78387 

~ . :'.'.:'.'.":.'.'.."'..:'.'-'.'.".':'.'.::.-::-::.::.:::::-:::::'.' . .".'":":.".'."'.''."'":.".'.:'.'.'.~AR I ~BLES lN THE EOUlT ION. :--::-:- - --::-:-::- -.- - - - - - - - - - - - -- - - - - - - -

'° VARIABLE B SE 9 95S CONFONCE INTRVL B BETA T SIG T 

.. v2•··· .............................. o.oees:i .......... o.012sa ......... .::o:o,,sa ....... --··tL2toe2 ..... ·o:·1:,aii4 •• 
V11 0.11221 0.40821 -0.14720 1,47162 0.11161 
V21 -0,23329E-03 0.1085E-OJ -0.44842(-03 ·0.18155E·04 -0.2086~ --voz•--·--• .. ·--··--........ • • •• o:6"24i ... •• .. ·o·:02n1 ........... ::.cr:0H◄ 1 ............ o.69s:,, ...... o. 151jj4 • 
(CONSTANT) 7.41111 1.94223 3,61410 11.31&26 

VARlAILE IETA IN PARTIAL MIN TOLER T SIG T 

.. v.., ....................... _o.·1e3:1a···-o. ·1tson .......... o.e•1•0 .......... _ ,- . 111 ·o·.·1239 ..... . 

.......... ./ ........................................................................ . 

·1 .383 0.1697 
1. 622 o. 1078 

-2. 150 0.0338 
•• 1 .48l o:u,1· 

3.844 0.0002 

SUM OF SOUAAES 
829.7062S 

S7S5.94897 

SIGNIF F • 0.0065 

MUN SQUARE 
207.42656 

54.81856 



Table 80. Regression results for 0.5 ■ile (0.8 km) one-way segments 
using accident rate (Continued). 

• • • • N U L T I P L E R E G R E S S I O N • • • • 

utfi:frv POLES 

·-.t;u1..-n···ir ••••• ············c;-:-,1n11 •••••••• • •• •• ••• ANALYSIS of VARiANCE 
• SQUHE 0. 11007 OF 
ADJUSTED• SQUARE 0.01,11 REGRESSION 3 

··stANi>iiD Uioit • t.43973 •••••••••••• 

R SQUARE CHANGE -0.01591 
F CHANGE 1.91163 

·sJGNIF ;: CHANG( ···o. i&97 • ••••• RESIDUAL • 106 

•• ---------------·- --- - •• ••• •••• • ••• •.···vAltlABLES. IN •• THE ... EQUATION 

VAIIA8U B SE B 99" ~ONF~E .... 1.NTRVL ... ~.. ... . . . BEU 
a~1~·· ............... ··--~·:·;~~·~· o.,oe'4 -0.09119 1.52065 o. 18422 

n1 -o. 1132,E-03 o. 1050E·03 -o.,01uE-03 o.149soE-o4 -o. 11212 
··¥02 ............... •• ••• • o.09,os ••• o:02ei4 • • • ;;.o;oc:Mn·· •••• o. i06a:i • • o. ,ass• 

(CONSTANT) 1.1223• 1.71017 5.13263 12.11206 

YAIIA8LI BETA IN P&•TIAL NIN TOLER T SIG T 

-v•• ·---··· ·············- .:o. 1,210 "-o. ·12,01 ••• ·····o. Ho11· .. •••••••• - f. 21f··o:20&s······· • ••• •••••• • ••••• 

Y24 O. 1311• O. 13372 O.732!51 I, 313 O. 1697 

FOIi ILOCI< Nlll8ER 2 POUT• 0.100 LIMITS REACHED. 

F • 4.37037 . . . 

__ T .. SIG T. 

I. 7'0 0.0847 
• I. 840 o. 0615 

• ••• i .• , ... 0:012 .. 
4.199 0.0000 

SUM Of SQUARES 
724.91330 

•• 5860. 74192 

SIGNIF F • 0.0061 

MEAf,I SQUARE 
241.63777 

55.29002 



-

Table 81. Regression results for 0.5 ■11e (0.8 k■) ault11ane divided 
segaents using accident rate. 

• • • • !II '-' l T l P L E A £ G A E S S l D N • • • • 

louUtON MUNIER ·-··2 .•••.•..•..•••..•........ ········· 

.. VAIIIAII.IC.s> ... ENTERlD .. ON .. ST£P .. NUMBER ..... 1 •.• ......... vo2 ................ . SIGNS 

IIIULTIPLE I 0.2••·5 ANALYSIS OF VARIANCE . t louARE····--·· ....................... 0.01700·-·· ................... • SOUARE·cHANGE. ····o:oe10cf ··········· i>F •••• • • • SUM OF SQUARES •• 
AO.,USTED I SQUARE 0.01138• F CHANGE 27.537•1 REGRESSION 1 1021.30411 

.. ~!.~~~~ .. J~•oa ................ ~.,~~~.! .......................... Slt;NIF ... r .. ct:t~t«,1.E. ....... 9:0000 ... ··········••·••······· RESIDUAL 289 10718.39683 . ' .... 
F • 27.53741 SIGNIF F • 0.0000 

a, ···-·································· •• -
VARlAILE • SE I 11% CONFDNCE INTAVL B BETA 

·V02·································0·.01•k ········o.0111O··· ·········o.05134············0:·,3051········ o.2s,9s • 
(CONSTANT) 3.7t2SS 0.12397 2.09092 5.33431 

VARIABLE IETA IN PARTIAL NIN TOLER T SIG T 

··v,•·······················-o.041,t·-o.ooo1 ······0.Httt ·····-o.1,,·o: .. 15.e···························· •••• 
VII -0.~90 •0,011900 0,12342 -1.518 0.1305 
V21 •0.22354 •0,22932 0.91071 •3.HI 0,0001 • vHi·-····················o.·,otot"··· o. 1O111·········•·O.a2a.0 ····•····· f.111··O.oa30·································· ••••••••••• • 
YtT -0.02H3 •0.021H 0.17375 -0.502 0.8161 

T SIG T 

s:2:..,·0.0000· • 
4.506 0.0000 

NEAN SOUAAE • 
1021. 30411 

37.08788 



Table 81. Regression results for 0.5 •11e (0.8 km} ■ultilane divided 
segaents ustng accident rate (Continued). 

• • • • N U l T I P l E R E G R E S S I O N • • • • 

··u,1,u • ............. · ······ .. o. 3etd .. · .............................. · ..... ····· ................... ·· • &Nai.vsls of variiaNCt 
R SQUARE 0.13501 R SQUARE CHANGE 0.0~101 
AlhlUSTfD R SQUARE 0.12100 F CHANGE 15.98562 • 

\, OF 
REGAES'SJON 2 ··stANl>Htf Eli'lwii·· •••••• ... 9;93711 ...................... SiGNii' , .. oiANG't ..... 0.000,··· . •····• ilESIDUAL .. 288 • 

F • 22.47547 . ·• ... 

.,_. YARU8lf BETA T SIG T 

6.067 0.0000 
-3.998 0.0001 
G.r,sg 0.0000 

CD 
N 

. , ............................................................. . 
••~~---••---- VAAIAllfS NOT IN THE EQUATION-------------

··vif .. fti.1··· ........... UA ... IN ...... PART'i'AL·····•lft".fotU .......... •••••• ..... t. ·s'iii .. t • 
j 

Ytl -0.07041 •0.07281 0.1127• -1.238 0.216• ·vtt ....................... 0.10113 -o.10Hir····o ... ••• ......... _,.a1,··o.0811 .. . 
Ytl O.t32SO 0.12114 0.11221 2.208 0.0~82 

_ v,1 ........................ -0.01311 ... -0.01•:1• ........... o.•322• .......... -o. 24' .. o •. ao1• .................................... . . ........................................................................................................................... ............................................................................... . 
.................................................................................................. , ............................................................. .. 

' .................................................................. , .................................................................................................. . 
f 

................................................................................... ...l .......... j ............................................................................................. . 
I 

• I .. 

SUM OF SOUAAES 
15B4.94983 

•• 10154.75110 

SIGNIF F • 0.0000 

f 

MEAN SOUAAE 
792.47492 
35.25955 



Table 82. Regression results for 0.5 ■11e (0.8 km) ault11ane undivided 
segments using accident rate. 

fOUATION •• NU-.ER······2 .·····•·········· .. ••••••••••••••••••••• 

DEPENDENT VARIABLE .. . \f3L_ 

MULTIPLE A 
·• SOUAliE 
ADJUSTED R SQUARE 

. ~T.ANDAR~ ERROR 

0.3001!1 
0.09009·······. 
0.08749 
6.94456 

.. ·····••· 

• • • • M U L T I P L E A E G R E S S I D N • • • • 

TOT ACCIDENT RATE 

V24 .. .. ... . .. . . UTILITY POLES 

•• jf"souirit • CHANGE 
F CHANGE 

..... ~IGNIF .F CHANGE 

0.09009 
34.6!1337 
0.0000. 

ANALYSIS OF VARIANCE 

REGRESSION 
RESIDUAL 

F • 34.65337 

OF 

' 350 

SUM OF ·soUARES 
1671. 22666 

16879.43423 

SIGNIF F • 0.0000 
......... ·••····· 

00 • 
VARIABLE B SE I 99X CDNFONCE INTRVL 8 BEU 

"v:t4 •••••• • ••••••••• ••••••••• "o.'n001·············0·.o21&1·· ••••• o:, 1:i2•· • •• ••• 0~22,,1 .. ····--cs. :ioof!i 
(CONSTANT) 3.4!1437 0.99489 t.57641 !1.33234 

VARIABLE BETA IN PARTIAL MIN TOLER T SIG T 

--vc,.a···· .. •· .. ··•·· ... ······-o.00704&·---o:001•1--··--•·--·0.1,101 .... --····-o. ,21 ·o:1s110 .................................... • 

v•• -0.04186 -0.04311 o.99688 -0.819 0.4132 
Y25 -0.1IOOO -0.11610 0.97911 ·3.!1!12 0.0004 ··vot··· .. -··· .............. --o:01121 ·"·0:·01•d··· .... • o. ae:i1c ............ ·r :, ,en>. 0112·· • • ••• .. • • •• • •• •• •• 
V17 0.01831 0.01804 0.88345 0.337 0.7363 

T SIG T 

s.ia10.oooo 
3.618 0.0003 

MEAN SQUARE 
1671. 22666 

48.22695 



Table 82. Regression results for O.S ■ile (0.8 k•) ■ultilane undivided 
s~ts using accident rate (Continued). 

• • • • N U L T I P L E R E G • E S S O N • • • • 

·bt►tNDINt"'vdUILE .• ...... V31 ....................... tot. ACCtOtNT •• RATE ........... . 

'WiLttJLt i ....................... o. 34908............... ...... ..... .. ································ .. . 
R SQUARE 0.1218' R SOUUE CHANGE 0.0311'5 
AOJU$TlD A SQUARE 0.11581 f CHANGE 12.61910 ·staNbainfUROR • .••.. & :·a·:mii ........................ SIGNI F ;: •• cHANGt .... o: ooo, 

~ .. V.A~.1~1.L.~.... ....... . ......... B ..................... SE_ .1 .......... 95" -~ONF~~ ... INTRVl 8. 
UI V2• 0.11'51 0.02111 0.12104 0.24099 

V21 ·0.11941E•03 0.1334£-0<1 -0.29431£·03 •0.84'563£-04 
"tCM'tiflit)' ••• s.is1s2 ........ Li5754. :i.sao2s •••••••• a. 13356 

•------------ VARIABLES NOT IN THE EQUATION ••••••••••••• 

··vililui. ............ iifij .. Jiiij .... , •• ,m.1.. MiN "folU .. • • :;··· SiG "t 

V<M -0.0140<1 ·0.013t• O.H310 -0.260 0.1950 ·v,·• ..................... :;;0.01110 ~o:0121• .. ·· .. •·o.15t·••·······-, .3,3 o: it39· •• 
V02 0, 12901 o. 12810 0.11301 2.421 0.0160 

.. ~.'.! ....................... e> .• 991•2. ...... Q:.9.l.2..2~ .......... o. ?t.&20 t, s•<>. O. '.._1244 

• ••• ANAL YSi s of ·vaiitANCt 
OF 

BETA 

0.32566 
-o. 18000 

REGRESSION 2 
RESIDUAL 3•9 • 

F • 2•.21089 

T SIG T . . . 

6.427 0.0000 
·3.552 0.0004 
5.060 0.0000 

SUM OF SOUARES 
2260,20800 

16290:45283 • 

SIGNfr F • 0,0000 

MUN SQUARE 
1130.10403 

•6.67752 



Table 82. Regression results for 0.5 ■tle (0.8 k■) ■ultilane undivided 
segaents using accident rate (Continued). 

• • • • N U L T I P L E R E G R E S S I O N • • • • 

SiGNS • 

··anJtt··••· ·················· ···0;·31Uf···················· .................................... . 
R SQUARE 0.13831 R SQUARE CHANGE O.Ot4SS 

• &NiCYSIS OF VARiANCE • 
OF 

ADJUSTED R SQUARE 0.12814 F CHANGE 5.86164 REGRESSION 3 -,tANDARD •• Eiiioif •• •••••••• .. ·;--;noo··· ..................... s·rGNfF , ... CHANCE ••••• CLO l&<f ••••• AEsiouu 348 

,-~~•J"'~'·········· ......................... !l... .................. s~ B .... Jt!S~ .. C.~.FON<;.E ... tNTll1'l,_I! .. BETA 

Y24 0.11221 0.02811 0.10327 0.22tl4 0.28629 
V29 -0.20121E-03 0.5360£-04 -0.31471E·03 -0.10387E-03 -0.19883 .. i02 .. ······-···-- .............. ·o:b4s•r ... ••• 0.0111,· •• •• ... ••• o.ooas2 ...... •• .. • o.oa230······ o. 1290i 
(CGNSTANT) 4.81721 1.22007 2.4676!5 7.26693 

.. ----------~-- .. VARIABLES .. NOT .. IN .. THE .. EQUAT JON.---.-----··.··· ..... 

VAIUILE IETA IN PARTIAL MIN TOLER T SIG T 

YCM ........................ 6.0301!f·-o.o3083 ......... o. 11oas· .... ·····-o. s11· .. o:ssas·--
VII •0.08018 -0.08492 0.86664 

.. nL ....................... C?.01998 .... o.:.9.l~s• ........ o. 77643 
-1.saa 0.1133 

I. 789 0.0745 .. ' ........... . 

F • 18.J193t 

T SIG T .. 

S.413 0.0000 
-3.905 0.0001 
2.42i 0.0160 
3.989 0.0001 

SUN OF SQUARES 
2530.05597 

16020.60493 

SIGNIF F • 0.0000 

NUN SQUARE 
84J.J5199 

46.03622 



FEDERALLY COORDINATED PROGRAM (FCPI Of HIGH"'Al" 
RESEARCH AND DEVELOPMD'T 

TIie Officea of Re1earch and l>t-YeJop~nt (RlrD) of 
the Federal Hithway Adminiatration (FH'WA) are 
revonaiblt fol' a broad procram ol 1t1ff and contract 
rneareh and development and a Federal-aid 
propam, conducted by or &hro111h the State hi1hway 
tran1port1tio11 a,enciH, that includes the Hi1hway 
Plannia1 and Reaearch (ff P&R) pro1ram ud the 
National CooperatiYe Hi1hwa3· Rewarch Pro,ram 
(NCHRP) m1na1ed hy the Tran1portation Rnearch 
Board. Tht- FCP i1 a careluUy 1elec1td aroup of proj• 
ec11 that u1e1 reaearch and development re■ourcea 10 
obtain timely aolution1 to ur1ent national hishw1y 
ea1ineerin1 problem,.• 

The dia1onal double 1tripe oa the COYer of thi1 repon 
repretenll a hi1hw1y and ia color-coded to identi() 
the FCP caterory that the report (alls under. A red 
etripe i1 u1ed for cateror,· I, darli blue ror catt1ory 2, 
li1h1 blue for ca1t1ory S, brown for cate1ory 4. sray 
for eaterory 5, sreen for catecorin 6 and 1, and an 
oraqe stripe identiCiea catecory 0. 

FCP C..1-,0,,- D.criptio,u 
1. lmpro"ecl Hipwa,· Detlp aad Opendoa 

for Safet)" 

Safety 11.&D 1ddrH1e1 problems anociated .-ith 
ille re1pon1ibilitiea of the FH,. A under the 
Hilhway Safety Act and includu inn11i1ation of 
appropriate dnip •tandard1, road1ide hardware, 
1ipin1, and ph,aical and ,cientific data (or the 
formulation of improYed 11Cety "111lation1. 

2. Recluc:doa of Traffic Coapsdoa, ud 
lmpro\'ed Operational Effic:leaey 

Traffic ft&D ia eonceraed with iacruaiaa Ille 
operational efficiency ol eaistin1 hipways by 
allnnciq 11chnolo11, by iaapJOYiac delip& for 
eailtiq II weU u aew facilities, ud by Nlaaciq 
die clemull-eapacit:, relatiouhip .. ,..,. tralrac: 
•aaa,e•eat teehniqvn 111ch M ltu, aad carpool 
pn(enatial treatatat, aotoriat illforaatiaa. 8INI 

_ ,....., ol traffic. 

I.Ea ...... lal~t.lllp•J 
, Dalp, Lu•"-• C..••••• _. O,..• ... 
&mr-... w Ill> ii .,_.., tewanl W.tifJ-
-, ud nahtalillt W,hw17 ......... affeel 

.,.....,..._ ... .-..i_., .. JCP ........... . 

.. .......,,......,......,_..,_,.,.......,v .. atet . ._.. 

............. , .. ,, .......................... ...... 

....,. .................... , I; At.f ..... ..... 
ft , .............. .c.-. 

the quality of the human tnYironment. The 1oalt 
are reduction of adurst hi1hway and trlffic 
impact~. and protection and enhancement or t~t 
enYironment. 

,. lmpro•ed Maleriala UUU&alion and 
DunbW&)· 

M11eriala R&D ii concerntd wi,h npandin1 tht 
bowled1e and 1echnolo1y of m1ttri1lt propntiH, 
11ain1 anilable natural m11uial1, impro,·inc 1truc• 
tural foundation 11111,riala, recydin1 hi1hway 
■aleriala, convenin& industrial wa1tu into u11Ful 
hichway produru, dnelopinc estendn or 
aub11itute 111a1eri1Ja for thOH in short suppl~·. and 
dntlopin1 more r,pid and reliable tHtinJ 
proceduru The 1oal1 art lower hi1h-·•~ con· 
atructfon coau and extended maintenanet•lrtt 
operation. 

S. lmproYed Deelp 10 Reduce Cons, Extend 
Ufe Expeetaaey, ull laaure Structural 
Safely 
Strue111ral R&D ii concerned with furtherin1 the 
Jaie1t 1echnolo1ic:al ■dnnres in llructur,J and 
hydraulic de1i1n1, fabrication proceuea, and 
eonttruction teehniqu11 le pre,·!de ufe. efficie!'!! 
hipw1ys et reuoaable COIU. 

6. l111prned Techaolos>· for Hirh -·•>· 
Coatlnaecioa 
Tlail •tcpry ii concerned with the research, 
llevelopment, ud implementation of hi1hway 
eoiiatructioD technolor, to increase produetMt)·• 
nll■ee CDfflY con111mplio11, co1111ne dwindliDJ 
retOtPtt-. aacl mlucc COl1I wh.ile iaproviq the 
.-litJ ntl aethodl of conttructio11. 

7. laprol'e.t Teela■olo1y for Bl1h-·a,· ........... 
Tllil ... .,, 1414,_. ,,. .... in prutrwinc * NatiOII '• llipwaya u4 iaclucla eetiYiua ill 
,.,... aaiateauce. lnfric aenicfl., ..... 
-1, ud ..... L TIiie pal II .. auiaaiM 
.,..-■1.aw-c, .. ..re1, ......... . 
,-ltlicwlllll•••fflia&r....., 

l,OdlerNew-
TW■ ...-,, ■ot ..... iatlM••••,.oluae 
a8ida1 ... .._.., ti t1M re,, 11 -wd with 
IPal ... NCHllPMll4iasMI .,.._., relate4 
•re, ...... ,,_....._._,. IID 
..,,.. ti ..... Pn'A,...,.. aMee ftlllrch. 




