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Abstract

Until now, several research on the relationship of traffic crash occurrences and geometric had been conducted
and revealed that projects of road alignment, geometric improvement and hazardous segment selection reduced the
number of accidents and accident severities. However, such variables did not consider the non-homogeneous
characteristics of roadway segments due to the difficulty of data collection, which results in under-estimation
of the standard error affecting the overall modeling goodness-of-fit. This study highlights the importance of
non-homogeneity by looking at the effect of the non-homogeneous geometric variables through the modeling
process. The model delivers meaningful results when using some geometric variables without relevant geometrics'

variables.
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Table 1. Number of segments and miles by route and direction

Increasing Direction Decreasing Direction

Interchange  Main Line Interchange  Main Line

Route = pile Mile Mile Mile
(Segments)  (Segments)  (Segments)  (Segments)
5 104.84(138) 171.78(139)  104.48(138) 172.13(140)
82 27.5133)  105.06(34) 26.5(33)  106.07(34)
90 65.73(83)  231.79(83) 65.28(85)  232.24(85)
182 7.08(8) 8.11(9) 7.55(8) 7.64(9)
205 4.14(5) 6.43(6) 4.06(5) 6.51(6)
405 13. 53( 9) 16.77(20) 13.84(20) 16.46(21)
705 0.5(1) 1(2) 0.55(2) 0.95(2)
Total 223 33(287) 540.94(293) 222.26(291)  542.00(297)
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Table 2. Statistics and descriptions of variables for Washington State interstate main line segments

Variable Mean St.Dev Min Max
Acc(Number of crashes in a year) 10.391 13.599 0 128
ADT(Average daily traffic) 13082.10 8449.16 916 44223
LENGTH(Segment length in miles) 1.786 2.325 0.01 20.38
NLN2(Portion of segment with two lanes) 0.523 0.494 0 1
NLN3(Portion of segment with three lanes) 0.329 0.464 0 1
NLN4(Portion of segment with four lanes) 0.143 0.345 0 1
NLN5(Portion of segment with five or more lanes) 0.004 0.058 0 1
BELSHW(Portion of under 10ft left shoulder width) 0.502 0.482 0 1
STLSHW(Portion of 10ft shoulder width) 0.476 0.481 0 1
OVLSHW(Portion of over 10ft left shoulder width) 0.022 0.141 0 1
BERSHW(Portion of under 10ft right shoulder width) 0.508 0.482 0 1
STRSHW(Portion of 10ft right shoulder width) 0.463 0.480 0 1
OVRSHW(Portion of over 10ft right shoulder width) 0.029 0.160 0 1
NHORZ(Number of horizontal curves) 2.202 3.172 0 37
NVERT(Number of vertical curves) 3.892 4.041 0 30
FLANES4(1 when proportion of number of lanes(4) changed, otherwise 0) 0.154 0.361 0 1
FLSHW10(1 when proportion of left shoulder width(10ft) changed, otherwise 0) 0.513 0.499 0 1
FRSHW10(1 when proportion of right shoulder width(10ft) changed, otherwise 0) 0.504 0.500 0 1

174

Journal of Korean Society of Transportation Vol.32 No.2, April 2014



PARK, Min Ho - NOH, Kwan Sub * KIM, Jongmin

E5E 15%9] 73 A Aol &L tiidT3te] Ante]
TRl ARl go] Relehs Ae & & STk

o] AFME Table 29014 AAE SHHAFE
3t 'Er@u% AASATE. YA AP ZE, FolFET
o] of 71&d| F2 2ol F, W5
< 133 22 23 (|3} homogeneous case)™
AFoA AN Bz M| v 5EYE e 2 (o]

~
=

o
o,

g
oX, of ofp

-~
o,

Bl
non-homogeneous case-1 and 2)2.2 U5 +3
SIATE FEolFRF I Fo|FRPY HYgoARe oA}
are] ¥-4bgk(a © dispersion parameter)9 414 &
oligel 98] A3 ¥t} non-homogeneous case-2°1
1= non-homogeneous case-19] 23l .28 lA]
2709 3719 Hultﬂ-’u\—?ﬂ_ F7tele] B3 &3
SR 2], TEUFE ABA AFE VA B

Table 3. Model estimation summaries

Article

Poll T3 ALalslon, B39 5L FAXEO
o] LIMDEPS o] &&13it}.

=4 29 94 3= Table 3] |4 EAo] w2
SAET 3 Aol tigt A= Table 4¢] ?ﬂ]/\]ﬂoi
Utk =24 74]—r-4 &7 &¥H(marginal effect) 2
B4 (elasticity) 42 3 713422 @9 (unit
-2 %) )RS AlardAel ) ]L JAQ s &
T Ut EolFRFF FolPr EEH o,

o 2
o X
?g&rlr
0
ot
B
lo {o
ol of
N
ﬁﬂ"*‘“
rEUlO
o 2
w 2
< i
= ofl
9‘&‘00 210031_,[‘
N
>
o ol
2 o
f
o

Non-homogeneous Case-1 Non-homogeneous Case-2 Homogeneous Case
Variable Coefficient t-value Coefficient t-value Coefficient t-value
Constant -7.651 -50.094 -7.620 -50.196 -8.755 -60.75
LNADT 1.092 65.542 1.087 65.289 1.087 71.342
LNLENGTH 0.758 48.430 0.755 48.747 0.731 47.966
NLANES2 N.S N.S N.S N.S
NLANES3 0.144 17.323 0.140 16.577
NLANES4 0226 29,667 0.148 5232 Leaid B
NLANES5 0.164 3.730 0.153 3.203
BELSHW -0.090 -10.339 -0.087 -10.292
STLSHW -0.057 -15.516 -0.094 -12.06 -0.041 -13.84
OVLSHW -0.037 -5.775 -0.039 -6.21
BERSHW -0.018 -9.088 -0.053 -7.972
STRSHW -0.046 -12.969 -0.064 -8.394 -0.043 -13.887
OVRSHW -0.024 -4.494 -0.023 -4.371
NHORZ 0.056 13.820 0.052 12.637 0.058227 14.695
NVERT00 -0.044 -4.138 -0.050 -4.592
NVERT13 -0.047 -4.124 -0.051 -4.441 -0.00957 -2.209
NVERT4 -0.014 -3.099 -0.013 -2.952
FLANES 4 N.A 0.299 2721 N.A
FLSHW10 N.A 0.386 5.167 N.A
FRSHW10 N.A 0.187 2.747 N.A
Dispersion Parameter(e) 0.344 38.121 0.339 38.006 0.353 39.384
Number of Observation 5310
Log-likelihood with constant only -41750.45
Log-likelihood at convergence -15300.57 -15278.06 -15355.81
o 0.634 0.634 0632

et ssta x| 323 235, 20144 42

175



Article Relationship Between Accidents and Non-Homogeneous Geometrics: Main Line Sections on Interstates

(non~homogeneous-1&2), 1.087(homogeneous)2] #oE
FH o wEHe] 57/1ESFE YAk Ak gt St

ﬂg F g c} B4 BN E REFE A

N

HA(18g 2 )%‘—% ioﬂ—fﬂi}. %, 1% w5 5
s 7% 2y <>1V1 .092% 3 1.087%9] A7tz
ololdE & & 3tk

T3+ Zdeolo] 7% e wEHH v E Aoyt
S7VEEE AT G vXE AR Vet
WEFH do] T 1=E T (exposure) I HHE AR
RN =& 7P Alad® =3E ThsAdel
FoRlthes 71| davte dudEditt

Wl AR Aeole 4 2 7Rl ATt 3
BEol, AARFe Alae] Sk dEEo e Al

=
Yepdth. sR1RE homogeneous casedllAE 7]1E Ul
o] AFANAYE BE AZFE VR B3t 23
ol o]¢} ¥ & non-homogeneous casedl+ 22}

2 22t SAH0E fo5 geg ¢ 4 ek a7
T Table 49] &&AelA & 4 1%o], th(£) 229
F7hY "] go] Z7EEE Al TR s dgke b
o}AL & 4= 9t} o] A BRI 2 wmZ ko] ot
o wet AlndsE SRt dakeh Adnte dtell
Auk 4 5abge] Ax|H|go] 2.3} KT} Yol
A de Ao, 35 ol dig] Hrh AAg &

o] B Aoz AlgdAL}

Aol Azt g0 WAg SHE Aoz
Bt Zofrle] Fo] YoldsE Alnk Zol=: RS
% &= glet. Fophe] Zo] Wowl gl F 244
5 5o A BAl 502 18 A2olD 5 o3

ﬂll

>F1ru

o
ML o

(
Y

o,
o
g
b
2

e ot
03'.4 O{NI N
0]

>
>

i
o=
N I
N
P
i)
lo
o, I
o
M
o
£
adk
o

o

[¢]
—

o
ofj
oo at
I
_0|L
N
g;‘;
roﬁgm\m
ST
Sl
=
>
OFXE,E
S
RIS
B oxe

o
i)
X
N
FIN
-
()
=
N
=
=)

X0,

=

30,

g E

2,

rr

i

o

N

2

=

It

gl
[o
2

ok
T
'_aru
Ty

S

o ) Ax
=
fr
N

2
Lo,
>,
=l
n\l
[
ifo

o
oy
=
2
o
ot
Hi
rlo

—
_0|L
y )
T
P
_Y:I‘
ol
T e

2
@

>
rﬁL‘
>
)
M
N
olf
_ﬁ
e
il
2,
N
A
2,
i)
fe e oft
Il
1o

N
ko
N
i
=3
£
5T
24
N e
N
o
s
%o
o
oM,
o
g

A 719 st Aol Ee] AAHE
Azt ael AUdoz =2
o 3, o]ddE mesAl
9=
AT

] tﬂ-/zg 6]—

ook
%
=y 4N o
Hi
X
_O|L

we du e
>~
>
oo
ol
ol
2

1} ke A 12
o) AMAEEI} 71 EFY B 9urt Arke A
ek, S, ZIEF el Ao A
A1 SRR gl ks 3
e g% nelalE BAlol

7 el RIS BRG] F BE R
€ o2 veiskest, 338 At 92

o ]:pp

[ )
-

2 oo o o
oM,

N
& Hof guimAel a7t IS Ak SR
& givt FudAdel] ik ARl 25l 2FEo R
=749 el tigh -t SRR, A7t A
o FY Al e 22 ns, A 52 IR =
sto] FA| R 2 4 ole Wi ApRefAfe] ok M2
A, AlokE Helshks 84 5] 99ol € ¢ ‘”T’%

i)

1°)

g

S

lo
TS

&
i o
>

£

Table 4. Average marginal effects(Elasticities) for non-homogeneous and homogeneous cases

Non-homogeneous Case-1

Non-homogeneous Case-2 Homogeneous Case

LNADT 11.461(1.092)
LNLENGTH 7.954(0.758)
NLANES3 1.515(0.143)
NLANES4 2.367(0.129)
NLANES5 1.719(0.003)
BELSHW -0.944(-0.176)
STLSHW -0.601(-0.273)
OVLSHW -0.391(-0.011)
BERSHW -0.186(-0.096)
STRSHW -0.486(-0.214)
OVRSHW -0.250(-0.010)
NHORZ 0.586(0.123)
NVERT00 -0.456(-0.017)
NVERT13 -0.497(-0.046)
NVERT4 -0.148(-0.036)

11.436(1.087) 11.402(1.088)
7.984(0.756) 7.673(0.732)
1.469(0.139)
1.528(0.084) 4.680(1.170)
1.580(0.003)
-0.924(-0.171)
-0.978(-0.447) -0.432(-0.289)
-0.418(-0.012)
-0.186(-0.103)
-0.662(-0.300) -0.456(-0.302)
-0.235(-0.010)
0.550(0.116) 0.610(0.128)
-0.529(-0.020)
-0.555(-0.050) -0.100(-0.037)
(

-0.142(-0.034)
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