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ABSTRACT

Previous count models using fixed parameter can not consider the unobserved heterogeneity, as
the standard error of the count value is underestimated, excessive t-values are derived thereby
reducing the reliability of the model. Also, the study of unsignalized intersections are inadequate
because of the difficulty of collecting data and statistical limits for accurate analytical processes
compared to the signalized intersections. The purpose of this study is to analyze the factors
affecting traffic accidents by constructing the count model using random parameters, and it aimed
to distinguish between existing studies based on the rural unsignalized intersections. As a result of
the analysis, 7 variables were presented as significant variables, and 2 variables(presence of

© 2017. The Korea Insfitute of crosswalk, speed limit) were presented as random parameter.
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LNFHo 2 HSE Fho] FAEFHoH, BEA o] g9 A FA=0, vIFA=19] HuHIFZ FA5ATh

B Ao AHgd 7)8krE AF5E E7¥ 9'd d o] E(unbalanced panel data)2 7R 2 WA A7
Fo] Brhsslo] Azte] 5o BAQlo]l FYF AOE AU RN ALH WFEESY 7|28
+ <Table 1> YERATH

(Table 1) Summary Statistics of Variables

Variable Mean | Std. Dev. | Minimum | Maximum

Total Number of Accidents 2.196 1.634 1 10

Logarithm of Average Daily Traffic 8.697 0.430 7.965 9.919

Ratio of Heavy Traffic Volume 0.522 0.108 0.24 0.76
Presence of Crosswalk (None=0, Yes=1) 0.393 0.493 0 1
Presence of Traffic Islands on Major Road (None=0, Yes=1) 0214 0.414 0 1
Presence of Traffic Islands on Minor Road (None=0, Yes=1) 0.196 0.401 0 1
Presence of Median Strip on Major Road (None=0, Yes=1) 0.071 0.259 0 1
Presence of Median Strip on Minor Road (None=0, Yes=1) 0.054 0.227 0 1
Presence of Taxiway Line on Major Road (None=0, Yes=1) 0.268 0.447 0 1
Presence of Taxiway Line on Minor Road (None=0, Yes=1) 0.161 0.371 0 1
Number of Lanes on Major Road 2214 0.624 1 4
Number of Lanes on Minor Road 1.661 0.581 1 4
Presence of Exclusive Left-Lanes on Major Road (None=0, Yes=1) 0.161 0.371 0 1
Presence of Exclusive Left-Lanes on Minor Road (None=0, Yes=1) 0.089 0.288 0 1
Presence of Exclusive Right-Lanes on Major Road (None=0, Yes=1) 0.196 0.401 0 1
Presence of Exclusive Right-Lanes on Minor Road (None=0, Yes=1) 0.179 0.386 0 1
Presence of Lighting on Major Road (None=0, Yes=1) 0.607 0.493 0 1
Presence of Lighting on Minor Road (None=0, Yes=1) 0.250 0.437 0 1
Presence of Bus Stop on Major Road (None=0, Yes=1) 0.161 0.371 0 1
Presence of Bus Stop on Minor Road (None=0, Yes=1) 0.125 0.334 0 1
Width on Major Road (m) 7.670 2.674 3 17
Width on Minor Road (m) 6.000 1.567 3 12
Presence of Speed Restriction on Major Road (None=0, Yes=1) 0.500 0.505 0 1
Presence of Speed Restriction on Minor Road (None=0, Yes=1) 0.250 0.437 0 1
Land Use (Residential=0, Non-Residential=1) 0.625 0.489 0 1
Speed Limit (kmy/h) 50.000 12.649 30 60
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WEAL ZRFL JJislr] 98 <Table 1>014 A2703 HEES HE O E Fixed ParameterS ©] &3
7H 28 (FPM)T} Random ParameterE ©]-83F 7[IEERPM)S T53I9 7Eng el Hde] Al 24t A
oll(a: dispersion parameter) 2|3l ZA o] =, B AFoAs FEA AT Fol 0.197(-value=0.770) 2 F
Ao ® FofotA] Foka=0) ot EPo| A3 ASE Vet

RPMEH S| Al 34 A HE BXoA o] JH o SERXZRTEE, 79 E =
2 57 18E e, o] T AFE2TF FAHCE VP fE gE Hole ASE |

7

3
o] BEHUA gho] FAHOE FOSHH (B0, r-value=1.96) °1EAE 7= A

A o=, o84 ¥t
(B=0, r-value<1.96) 71&°] 7MIRF 3} o] BE A3 9 3t s g d gte 7HAA doh
7%% Random Parameter F3 9] A% ¥ 2795 F(Log Likelihood Function)gt o2 & 4 JoH,
RPMEE O] 79 -211.9732 FPM 239 -2122358 T} A Yepton, $5H|9] 79 vpi7lx] RPME
Fo] 0.132Z FPMEF ] 013150 A& 02 Fo} mAsiARt e dds 7Hse Uehdth
B Aol 24 A% & i) MRHED 99T LEY FER BFY 47, JUUE §7, FE2 99
A AGAD 7, FES SEAGAM 47, B4 o, AT S5t FAHNCE fo13 Uenhglon,
o] % 27le] WHFEADELE 4%, A% $5)7} Random Parameter/} 218 A2 R, Uvla) W
oldAol gle Ao EAHUN
(Table 2) Modeling Estimation Results of Fixed and Random Parameter Models
Fixed Parameter Random Parameter
Variable Model(FPM) Model(RPM)
Coefficient t-value Coefficient t-value
Constant =177 -4.357 -7.728 -4.107
Logarithm of Average Daily Traffic 0.762 3.806 0.760 3.694
Presence of Traffic Islands on Major Road (None=0, Yes=1) -0.541 -1.909 -0.540 -1.719
Presence of Crosswalk (None=0, Yes=1) 0.357 1.743 0.323 1.560
Standard deviation of parameter distribution - - 0.226 1.683
Presence of Exclusive Right-Lanes on Major Road (None=0, Yes=1) -0.437 -1.692 -0.421 -1.551
Presence of Speed Restriction on Major Road (None=0, Yes=1) -0.287 -1.527 -0.274 -1.393
Land Use (Residential=0, Non-Residential=1) -0.546 -2.104 -0.533 -2.083
Speed Limit (km/h) 0.019 1.866 0.018 1.853
Standard deviation of parameter distribution - - 0.005 2.816
Dispersion Parameter(t-value) 0.197(0.770)
Log-likelihood with constant only -244.186
Log-likelihood at convergence -212.235 -211.973
ra 0.131 0.132
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ol FEPAE, Ghiulet Fo| AP £EE R GVL so] AnE Fo|
q_ Z

et al.2008)9] ATNAE 22 AA}E A AL FH EXo] g Ag wAE FHo FAAYGY o
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o2k

(Table 3) Marginal Effects and Elasticities of Fixed and Random Parameter Models

. Fixed Parameter Model(FPM) | Random Parameter Model(RPM)
marginal effect elasticity marginal effect elasticity
Logarithm of Average Daily Traffic 0418 0.762 0.350 0.760
Presence of Traffic Islands on Major Road -0.297 -0.718 -0.249 -0.716
Presence of Crosswalk 0.196 0.300 0.149 0.276
Presence of Exclusive Right-Lanes on Major Road -0.240 -0.548 -0.194 -0.523
Presence of Speed Restriction on Major Road -0.158 -0.332 -0.126 -0.315
Land Use -0.300 -0.726 -0.246 -0.704
Speed Limit 0.011 0.966 0.008 0.889
v.4a &
B ATNME APR FAE WAZE BPOE WEF, /IFTE 5 WSl wEAL ofd T
& v)AEx B4 ST oS 15 Random Parameter 0] §3 72| 14 HEPM)l e T2
A Gheel old4 S M gahel 22he] AEe] Jhal ThFR B4} Bilo] MeHol B o WY RYS

ol BAH R Fo5x] ool gold mYPrT} TolF
o] i &3 Ao 2 JEon RPM 28] 122 E3) 7]=0] FPM 283} Blm A8 A o U
e Aoz BAHT F 7719 RE 98 25, pgqig S5 AR &%, =%

fQlow yeyton, o] F 279 WX
ParameterZ ©]|2A1S 717 Ao 2 YEhytth

¥ Aol A% Random Parameter & ©] §3 7% A7E)A AESA ghe AR PATIAE U
o ARG S TEIYOM, 54 Aeo] opd AYE 8 A HEE O shol nyo UEAS
ol & Aol oJel® A stk Bd £ ATelH BAE 29150] Axe] nAE G 1sl]
Ay TasmAze] A B D ALY thA vhele] BEFI FAG AL AW AL BAA
2 % 9le Aoz sgact

B Ao @AY R GF AAZE T3t Ak A, AR DA Jenwe) theke] w454
A7t Weg Zow puHth Fuuse] A9 ojdie] Uehhs WER E2HYY wFe LA A
290 T ST A % BeforeAfir Sudy 5 017 L4798 Fal GRAS) 254D 08 9P
2 HAE AL Tk Bast Ank B, Z15HFEe) A% Ae] BB BE WL A8 Ftod
B2 4 dolHE P58 PAYE /AL Uk FKHA Wake} BEo] Aka Wste] W] shsdtet
W AYHY BES TE FAG DAZ APAY A S0l B A0 BUE A, AR L =N
o) RATTAZ B ol ASTAR P HURE TPF 28 ) 2L THATHA AukHel
WEND AU BEH P ol 5T Aoltk riAvtoE, AT TAENAZI} DA
22 43 vel7hs FAlo) Uet JATARY B4 T AP F5 L AL BF0] o Fof

AoF & Ao g woHT
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