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Abstract

The purpose of this study is to develop traffic accident models based on spatial effects and traffic accident
data characteristics. Statistical models are constructed with the number of traffic injuries observed from 277
segments of interstate highway I-5 in Washington for 9 years from 1999 to 2007 as a response variable.
A significance test for Moran’s Index is conducted to determine whether or not spatial autocorrelation exists
among the segments. Spatial zero Inflated model and spatial hurdle model are used to reflect excessive
zeros in the response variable as well as spatial effects. Those models are found to be appropriate to
handle the data according to DIC. Therefore, we propose these models as an optimal traffic accident model,
which allows us to determine the effect of major factors of traffic accidents by investigating the influence
of each explanatory variable in the models.

Key words: traffic accident, spatial correlation, zero inflated model, hurdle model

. ME 2 Aol ZE WFARL WA= B 2
Ato] B 2 gk 71 0ol T Afmolnt, mhefA]
WFERA Fopol| o] F8 FA L AL WA olel A SAS Nt 1Y ide] Basi

V= MAE 88 Al Sl wEkA Ame] 54 Famoye, et, al,(2002)> A=of 00] ot TehitsEr}

[

o5 mofslo] Tof s A BRE A WAIER: 49l § % dustE Zoly BYS AE
uj$- SRsteh HRAOR WEA WS JME Slo] A3S900] Rui Fang(2013)2 Fath £Alo]
AREA IEARL R} B ek ks ThE AEofet Rofe] ARe) 4% wieslel o 29
13S skasto] AAEH Wuly, et, al (2002)9} Zo] Lo|8t 2L A s}

Eohy 22T 7PIoRL 23S A, R BEART BAASE B S0 U B2

Fobd B U9] FHIA I3 B Ao B 9 FFS W F Gl ARoIBR T GFYL

T} Zato] Fdsfo fths 7ol TARIT. skt sl o Mol v w2 WIS T 4 vk

* The 1st author: Bo Mi Jeong, Tel, +82-10-4161-9103, e—mail. qhal0324@hanmail net
" Corresponding author: Tae Young Heo, Tel, +82-43—261-3741, e—mail, theo@chungbuk,ac kr



132 Crisisonomy Vol.14 No.7

200
J

150
L

A

10

50

% Source: Washington State Department of Transportation,

Figure 1. The number of evidence injury of traffic accidents of Interstate highway I-5
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Table 1. Moran’s I for 9 years from 1999 to 2007
Year Moran’s I P—value
1999 0.3057 <.0001
2000 0.3277 <.0001
2001 0.3354 <.0001
2002 0.3295 <.0001
2003 0,4430 <.0001
2004 0.3910 <.0001
2005 0,4647 <.0001
2006 0.4361 <.0001
2007 0.4071 <.0001
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Table 2. DIC of Zero Inflated Model and Spatial Zero Inflated Model for 9 years from 1999 to 2007

Voar Wtiout Spatial Effects With Spatial Effects

ZIP 7ZINB H-P H-NB 71P ZINB H-P H-NB
1999 | DIC 5540790 5540770 5540780 5540770 5540750 5540760 5540740 5540760
2000 | DIC 5540780 5540760 5540790 5540770 5540740 5540750 5540740 5540760
2001 | DIC 5540780 5540770 5540770 5540770 5540760 5540770 5540750 5540760
2002 | DIC 5540740 5540740 5540700 5540750 5540730 5540730 5540740 5540750
2003 | DIC 5540700 5540700 5540700 5540700 5540700 5540700 5540690 5540700
2004 | DIC 5540690 5540690 5540700 5540700 5540700 5540700 5540700 5540710
2005 | DIC 5540710 5540690 5540700 5540690 5540680 5540680 5540670 5540690
2006 | DIC 5540720 5540700 5540720 5540710 5540680 5540680 5540680 5540690
2007 | DIC 5540650 5540650 5540660 5540660 5540630 5540640 5540640 5540650
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Table 3. Estimate and Confidence Interval of Poisson Zero Inflated Model for 9 years from 1999 to 2007

Year Variable Esimate std 2.50% 97.50%
intercept —0.1343 0.1451 —0.4217 0.1450

LENGTH 1,0170 0.1669 0.6888 1,3470

ADT 0.4188 0.2239 —-0,0223 0.8565

LSHW -0,0737 0.0832 -0,2376 0.0890

1999 RSHW 0,0231 0.0764 —-0,1237 0.1758
NLN 0.0826 0.1639 —-0,2463 0.3980

RURAL —-0,5972 0,1833 -0.9553 —-0,2377

URBAN —0,4009 0,1478 —0.6892 —0,1100

INTORNOT 0.0707 0.2626 —-0,4335 0.5974

intercept —0.1537 0.1619 —0.4744 0.1600

LENGTH 1,2950 0.1678 0.9669 1,6260

ADT 0,3404 0.2343 -0,1226 0,7971

LSHW —-0,1008 0.0795 -0.2555 0.0571

2000 RSHW —0.0708 0.0703 —-0.,2080 0,0681
NLN -0.0265 0,1549 -0,3315 0.2760

RURAL —-0,9088 0.1768 -1.2530 —0,5587

URBAN —-0,6399 0,1376 —0.9087 —0,3683

INTORNOT 0.5528 0.2479 0,0661 1,0380

intercept -0.0862 0.1574 —0.3929 0.2239

LENGTH 0.9825 0.1636 0.6635 1,3040

ADT 0.4150 0.2056 0.0094 0.8225

LSHW -0,0371 0.0777 —-0,1901 0.1146

2001 RSHW —-0,1125 0.0627 -0.2359 0.0097
NLN 0.2693 0,1468 -0,0211 0.5547

RURAL —-0,5743 0,1748 —-0,9147 -0,2314

URBAN -0.3791 0.1358 —0.6421 -0.1124

INTORNOT 0,2314 0.2397 —-0,2411 0.6966

intercept -0.1015 0.1670 -0,4320 0.2210

LENGTH 0.9459 0.1666 0.6217 1,2750

ADT 0.3338 0.2229 -0.1085 0,7637

LSHW —-0,0601 0.0741 -0,2057 0.0853

2002 RSHW -0,1123 0.0700 —0,2500 0.0241
NLN 0.2232 0,1455 -0,0618 0,5113

RURAL —-0.5423 0,1737 —-0,8841 —-0,2033

URBAN —0,2911 0.1352 —0,5567 —-0,0282

INTORNOT 0.1659 0,2362 —-0,2928 0.6314

intercept —0.2280 0.1837 —0.5863 0.1349

LENGTH 1,0320 0,1801 0.6733 1,3810

ADT 0.4716 0,2115 0,0600 0.8874

LSHW —0,0348 0.0826 —-0.1946 0,1283

2003 RSHW 0.0143 0.0785 -0.1380 0.1692
NLN 0,1632 0.1473 -0,1233 0.4530

RURAL —-0.6446 0,1891 -1.0130 -0.2693

URBAN —-0,3992 0.1461 —0,6843 —-0.1084

INTORNOT 0,3668 0.2830 -0,1912 0,9238

intercept —0.2280 0.1837 —0.5863 0.1349

LENGTH 1,0320 0,1801 0.6733 1,3810

ADT 0.4716 0,2115 0,0600 0.8874

LSHW —0,0348 0.0826 —-0.1946 0,1283

2004 RSHW 0,0143 0.0785 -0.1380 0.1692
NLN 0,1632 0.1473 -0.1233 0.4530

RURAL —-0.6446 0,1891 -1.0130 -0.2693

URBAN —0,3992 0,1461 —0,6843 —-0.1084

INTORNOT 0,3668 0.2830 -0,1912 0,9238
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intercept —0.3437 0.1819 —0.6983 0.0147

LENGTH 0.9038 0.1950 0.5153 1,2830

ADT 0.4410 0.2194 0.0214 0.8757

LSHW —0.0431 0.0884 —0.2178 0.1299

2005 RSHW —0,0489 0.0764 —-0.1977 0.1024
NLN 0.0566 0.1659 —0,2648 0.3895

RURAL —0.3933 0.2026 —0.7863 0.0122

URBAN —0.2573 0.1575 —0.5629 0.0569

INTORNOT 0.1790 0.2685 —0.3499 0,7075

intercept —0.3930 0.1838 —0.7582 —0.0390

LENGTH 0.7547 0.1943 0.3679 1,1300

ADT 0.8260 0.2596 0.3227 1.3450

LSHW —0.0479 0.0831 —0.2092 0.1167

2006 RSHW —0,1249 0.0732 —-0.2711 0.0169
NLN 0.3232 0.1565 0.0135 0.6311

RURAL —0.3357 0.2049 —0.7282 0.0735

URBAN —0.3089 0.1606 —0.6162 0.0106

INTORNOT 0.3050 0.2835 —0,2588 0.8541

intercept —0.2362 0.1853 —0.6026 0.1203

LENGTH 0.6199 0.2172 0,1887 1,0380

ADT 0.2599 0.2327 —0,1904 0.7199

LSHW 0.0968 0.0916 —0.0853 0.2761

2007 RSHW 0.0279 0.0861 —-0.1371 0.2017
NLN —0.2231 0.1806 —0.5803 0.1304

RURAL —0.2968 0.2292 —0.7398 0.1571

URBAN —0.0912 0.1738 —0.4283 0.2536

INTORNOT —0.0516 0.2865 —0.6149 0.5080
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