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Understanding the relation between characteristics of an accident and its duration is crucial for
the efficient response of accidents and the reduction of total delay caused by accidents. Thus the
objective of this study is to model accident duration using an AFT metric model. Although the log-
logistic and lognormal AFT models were selected based on the previous studies and statistical
theory, the log-logistic model was better fitted. Since the AFT model is commonly used for the
purpose of prediction, the estimated model can be also used for the prediction of duration on
freeways as soon as the base accident information is reported. Therefore, the predicted information
will be directly useful to make some decisions regarding the resources needed to clear accident and

dispatch crews as well as will lead to less traffic congestion and much saving the injured.
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Ad: 7 -0.078 0.027 8.526 0.003 -0.131 -0.026
Azl 0.044 0.016 7.728 0.005 0.013 0.076
ApeFa)s) ot 1/3% -0.078 0.030 6.760 0.009 -0.136 -0.019
Eiﬁ%’ﬂ";ﬁi el -0.055 0.022 6.101 0.013 -0.099 -0.011
A 0.040 0.017 5.664 0.017 0.007 0.074
}‘j/okTor"]é FYEY 0.083 0.035 5.570 0.018 0.014 0.152
Al ok 0.048 0.021 5.198 0.023 0.007 0.089
& 3.841 0.043 8031.744 0.000 3.757 3.925
1/In(o) -0.598 0.013 2105.892 0.000 -0.624 -0.573
o 0.550 0.007 0.536 0.564
-2 log likelihood = 4,824.196
£
0 2 éoX-Snell residugl 1b
=7 . p " P ; R = Cox-Snellresioual
Martingale residuals Nelson-Aalen cumulative hazard
(a) $% T BAF (b) 21 A7+ BX
(a8l 4) 20 M3 AFT 28 oo chst Jei=
FHE 289 AL H71E o, Cox Snell #AE H| 2 Tgjzo] npxdt BEoA T T8 Hap} A
o] &t lﬂi b2 ARET v 349 2] A AR, O wEgko] fElste WEkolBRE | Al R EAIZE
et 7%, Cox Snell 2ol digt 4 4E +4 98 o gk 2go] A% F At & & qick wpA
S Q2 A A 10 S U o ZdeE 10 21 AT AFTEIS Bk
A" tHHosmer and Lemeshow, 1999). (& 4)¢] U, 1 53 FoeA @37 vl ZEdE =
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4) 271 ZX|AE AFT 28

(£ 3)e 21 AT AFT B39 $4943 598
H9E o FHY Am AN T 21 2A2
Y AFTEZS vehddt, o] 2Ye =1 7 ny%
H$- AREA, Al Aelel T W F]ek Sl

-2 23 % (log likelihood) #2 21 ATfollA]
4,824.196 Ht} 4,733.8752 = ALt
23 7t AFTREEo|A S} riz7 A=,

3 SE oF BAYS Agde FYRS

gk A7t o 3R Sde) & sbdtel] ®A1E vk 2o 5 BA%Ee 0.1280 gon] 21 5 ZPHT} e
(F 3) At X|ZAIZH] CHEt 23 2XAE AFT 28
g,
hily A (B) | EE DA e p-value ‘8}245/0 cl (2_%

ARRY: £2F -0.301 0.022 189.338 0.000 -0.343 -0.258
AERE: Edde 0.488 0.036 180.365 0.000 0.417 0.559
AR 5EAE 0.532 0.045 138.298 0.000 0.443 0.620
g HIEY 0.303 0.031 95.063 0.000 0.242 0.364
AR 5899 0.541 0.077 49.844 0.000 0.391 0.691
Agas) 7 gt 0.271 0.048 31.360 0.000 0.176 0.365
Abgat 1+ 0.191 0.036 28.730 0.000 0.121 0.261
At A -0.129 0.026 25.301 0.000 -0.180 -0.079
AA73E yes 0.198 0.041 23.136 0.000 0.118 0.279
AERE: ~%EY 0.311 0.073 18.318 0.000 0.169 0.454
Agos) 78 vkt 0.118 0.029 16.810 0.000 0.062 0.174
A g e e -0.155 0.049 9.797 0.002 -0.252 -0.058
AL ARAIA -0.066 0.021 9.797 0.002 -0.107 -0.025
AR 7k -0.078 0.025 9.425 0.002 -0.128 -0.028
At 0.046 0.015 9.120 0.003 0.016 0.076
2 AN FFE A/ AR A 0.164 0.059 7.673 0.006 0.048 0.280
A 0.044 0.016 7.618 0.006 0.013 0.075
Agals T 1/3% -0.072 0.029 6.150 0.013 -0.129 -0.015
AFHE: FIET 0.082 0.033 6.052 0.014 0.017 0.147
AR oFzh 0.048 0.020 5.664 0.017 0.008 0.087
Abadel: 7]EL $19k -0.107 0.045 5.570 0.018 -0.196 -0.018
ERAREE: 2 -0.049 0.021 5.198 0.023 -0.090 -0.007
e 3.840 0.041 8952.944 0.000 3.760 3.919
1/In(o) -1.196 0.015 5996.954 0.000 -1.226 -1.166
o 0.302 0.005 0.293 0.312
-2 log likelihood = 4,733.875
£g | < d

o e SRR ﬁ 2 Cax—Sneﬁ residual ¢ 8

=2
Martingale residuals

(a) +% ol5 BAF

rrrrrr Cox-Snell residual

Nelson-Aalen cumulative hazard

(b) 21 BX2Y 2%
(38 b) 23 ZX|AE AFT 28 Z7lof| chgh azf=




s A5k ok T3 Cox  Snell #A4e] +74 9
Fre 20 ZA2Y 2y S HolFEt bt
Ao g TYUE S 13 21 A AE AFTEES
Brpstaed, 1 Eﬂrﬂ frefebA] exsky] wiEel =&

3
o] 211 ¢EgA Hrt Pek BYPor HolxRh &
”Eﬂ«] gepH e AR 288 F 2ol H
STkl o w ‘ﬂi‘ﬂr OE WS .
Akaike(1974) & E&9 5334 (complexity) 7 24
o 21 $EE 5’\101] 23t 23 4% WS AXEA
t}. o] W& AIC (Akaike's Information Criterion)
2 B2l 90, B2 AIC#ES JA8ke BEo] 93t B3
o2 ARAr.
REo| AICE tha# ol Aol Hrh.

AIC=—2LL+2(k+c+1) (13)

A7lelAN LL2 B39 20 $E3 vepY, k=
W] 5 Jehdth 18 o & A3 X9 v
HE YehlH, o2 Bo}, 21 el 21 2A24
XY S o] g 1o Etf, AEH o2 AlCE BF
AMe] ghetule ¢ 2 % ghe] Bk tigh T uf
& YERATE. GE 4)ell vt A, B E 20 FqF
23o] Ry EJAeME ot 94 F oy, =

a -"r‘: %k SLAIC gkl ofel 21 2A 28 2YS 3

FHoE APt

(F 4y 21 ¥ 9 21 2X|AE AFTEH0| st AIC

7y —2LL k c AIC
23 A+ 4824196 | 21 | 1 4,870.196
23 2A2E | 4733875 | 22 | 1 4,781.875
2HO| siiA

7t Repoll thed M2 S Aol thsto] Alegt
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FE ATo =N ARt HER o]FojXtt dF &
(£ 3oA n&=2 Uy &35 A 75*&
o Ag, 44 74]?‘%}% 0.301°]t}. wjZell, o] Fhell
A FEFE FHPA exp(—0.301) =0.7400] =™, vlzlz}
A&, o] Wge] 95% Nﬂ T7HE exp(—0.343) =0.710
T} exp(—0.258) = 0.7730] BT}, wabr], 22| A LH
WFEANLE THE 3 Qe HoE nFAkael HlE) 1
A EA T 26%3481, 95% A1F] Tt Sl 29% 9}
22.7%Atel oA Abar 2| &A17ke] ZHav) g the
WFER 593 oz s|8E & 3lon, (& 5
FHE 27 2A2E AFTEHS A1 2ol 9@ &4
= Uehd Aoftt. o] el Al Fhol o] FholAY
o] gkl theh A7k ¥l & (time ratio)°] 1HTh & M=
AL A EAIZE B B dake n|RIt), o et vkel 2
o], B8] Y B Al o3t Alas &Y A <3
AtaLETE 11 A AlRte] o) Aee R YEge
v, 53], EYYelet 55 Ao ot Alae e #3
o] ape ogk AlaL Bt} 1 X[EAIZE 60% o) S8
Agle Aow eyttt K3k HE SEAfgolAT 9
Ao} 2e 4998 S8Rt o wBAlIE 1 AHA|
7ol thE Atare Hlal oF 72% S A &EE AR
Efgteh. abge] ge 1 s F ol wpe) Alae] A&
AlZto] o8l Al AoR Yehon 59, Age] 1)
£o] Hhg} njukel A §- AbaLe] A|EAIZEE Folue Zlo
2 UEhTE Aln$ 2pgre] el e

2ol tigk g9 =3 BgoA R’ Aog Yehe

il

= Ut

' ARaze] cﬂfﬂ 1@]7}& A}UW} BT B
oF %A 92 AFR ol wAEglew, 1 A o
R AFGAZE B Abae] A 1 X]MPM
24 e Abael] Wial 21% A= Qe A&E = e
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& o vhth 2 AEARES °F 5% B S/ Al
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ALE T AZTe] A AR 2 ASAZE 5y HE AY, FE ), ERe 24 gE, FgRete

o [e]
Z718he A2 eyt FEI 2o 229 7|t @ ALEY L Al
Abarel Q1] A%, 71l 7Rt ukel] 9% Al o] A &A|Ttel JE FA| e AR vEith &4
5, $AvE, AT Tl oo AlnETh 1 A A Ape] B4 wek Al AR o 5A4S BAsilod,
ol 10% H& w2 Aoz Vet Alaol §32 ALl A &Al bl ol Jeke nXA] g Aow
gzt m2o] AIAE Zhol TAS Alar) 71eF AT A=A
Abal &2 Abknt Aldate] Al ETh 1 A &AJTke] 6%
YA @it g, Aba F apko] S ARt v, A=
3 Qe Alue B4 52 3 EUE AR AR
o} ok 5% 1 A EAIRRe] W Fo & JEton vy B wno nawada] wale mEAL 2] ZA| 7k
Abar F7ke] Zbd A Al o] TtEdls S YA W 3 GEIAE v SR HhS o] gdle] BAMala
Ao] AR == F7re] A5 WA fle BAl o2 EE ASAS ¢ £ Qe BEE 1y
A ZtEdY, £ 7kE Aol & S30E HE ATt Ad] AeE AEEY By F7 o
B} 71 A &ATo] oF 18% =7 B E Ao et 7} A2 HoloA] AlRte] AEE BL 7)Ao uA
yoh viRgo g 2] Pt e Alne Itk & tig B4 5403 AFE ALgE] gt} B E o
ol AR AlnET 1 AEATEe] 22% H = 2 E Hold|E AZEEA go)7} tha AisA T E3)
A&E = Ao ekt ol F7] Ze B AToA e} o] Aba AEAIz
Ty, Abae] A&ARRe add g2 F4EA| gk 24 2oz Pdd Ay} Alzg bl 9o}
erokom, AE Abao] 92| mh, Apale] A &AlT]| B A e 20 A5 L 20 2|28 23 7w
€ ol S AR ¥ Aoz Yeth E3 o] AFT B8-S Agalo] Aln AEAHE BA81% e
7178 el el A IA] Alae] A EAlE U, AICY] 93 21 A28 23o] HEAoz MA
F& T4 ¥ JoR JEREen, =29 ¥4 A, Hct. FHE B o5 Eydel, E4Y, EY,
(E 5) 21 2RIAE AFTRHS ARZF A0 23t 344
. N o 95% CI (&)
e A (B) AZEHE () P e
AR £2F -0.301 0.740 0.710 0.773
A%FE: 5599 0.541 1.718 1.478 1.996
AFHY: EFAY 0.532 1.702 1.558 1.860
A%53: Edde 0.488 1.629 1.517 1.749
1343 23EY 0.311 1.365 1.184 1.575
%43 dPEY 0.303 1.354 1.274 1.439
AFRd: $9EY 0.082 1.085 1.017 1.159
Agel T8 g3 0.271 1.311 1.192 1.441
Age] T8 Wt 0.118 1.125 1.064 1.190
Agsle) 75 1/3% -0.072 0.931 0.879 0.985
AnE e e -0.155 0.857 0.777 0.944
AaF e A -0.129 0.879 0.835 0.924
A 1+ 0.191 1.211 1.129 1.298
HAAE 0.044 1.045 1.013 1.078
N 0.046 1.047 1.016 1.079
AL 7H -0.078 0.925 0.880 0.972
Az oRzt 0.048 1.049 1.009 1.091
At 71ek -0.107 0.898 0.822 0.982
ALY A4 -0.066 0.936 0.898 0.976
Ax ¥ ERdade: -0.049 0.953 0.914 0.993
A4 AN FrEdz/ g A A 0.164 1.178 1.049 1.323
Q73 yes 0.198 1.219 1.125 1.322
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