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Identifying the Factors Affecting the First Traffic Violation Duration by Novice Drivers
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ABSTRACT

PURPOSES : This study deals with first traffic violations occurred by novice drivers, which may be associated with traffic accidents. The
objective of this study is to identify what kinds of drivers’ characteristics influence on duration till the first traffic violation.

METHODS : For the study, Survival Analysis and Cox proportional hazard model, that are usually used in the medical field, were employed.
Survival Analysis was conducted to investigate whether there exist differences in survival duration by each covariate, whereas Cox proportional
hazard model was used to identify significant factors that affect survival duration till novice drivers violate traffic regulations for the first time
after getting a driver license.

RESULTS : The results of Survival Analysis indicate that female, age (less than 21), low-frequency examinee of written exam, and non-crash
involved drivers have longer duration till the first violation compared to male, greater than 21 years old, high-frequency examinee of written
exam, and crash involved drivers, respectively. For the Cox proportional hazard model, license class 1 acquisitor was found to increase the
survival duration till the first traffic violation was made, while male, age of 21-24, age of 25-34, age of 45-54, and crash involved drivers were
more likely to reduce the survival duration.

CONCLUSIONS : Absolutely, traffic violation is closely related to traffic accidents and all of the drivers should keep the traffic regulations
to enhance highway safety. The results of this study might provide some insights to construct safe road environments by controlling the factors
that reduce the traffic violation duration of novice drivers.

Keywords

novice driver, traffic law violation, survival model, life table method, cox’s proportional hazard model

Corresponding Author : Kim, Do-Gyeong, Associate Professor International Journal of Highway Engineering
Department of Transportation Engineering, University of Seoul,

http://www. ijhe.or.kr/
163, Seoulsiripdae-ro, Dongdaemun-gu, Seoul 130-743, Korea

Tel : +82.2.6490.2826  Fax : +82.2.6490.2819 ISSN 1738-7159 (Print)

E-mail : dokkang@uos.ac kr ISSN 2287-3678 (Online)

1. ME 9 A 5eo] Woix)7] white] 2HLHAY] WEATL
1.1, g2 g A =5 EIPN N,

Fole deer #&sta ltk(Deery,
o] 22 o|fFE o|MRE ZEIHA:= wHH
=9] XA v e o] wFQHES Y HSk= Q1o R Q14

2} o 4 S}, SRA|NE A o2 Aol A W oj A gAY, 1993; Deery, 1999; Lappoti et
A SR

E] al., 2001; Mayhew et al., 2003; Preusser, 2006;

ro

=255 =28 - Al153 M55 203



Nyberg et al., 2007; Prato et al., 2010),

ol Euete] 2H-AR} WEAL BAESS 4
HiEolxE & 4 Qledl 20114 Al WIFHE 24 n|
W LA HA] &AL 7.4%)0 Q5] WAYSE WFAL
il 18,1237 0.2 AA| ALY 8.2%5 AAISHAUAL, 5
| ok SAAHAA] SR 16.9%)0 SJ7h WG AL
+ 38,7537 & A ARz 17.5%°] Eol= A=
Uttt 23, 2012). Atk ol AA| 2-o5E
BFEsHA] e AR wrY AA A QY-S st
A =W 2EAR e ogt wFARL v AAE 5

2| Ho} A2 e Ao & e
Marek®} Sten(1997)-& o274 wEALT thhAth
2 #{ol= 2HLEHAT) Shdstal HE AR

717 A= F A 7T~8W 9] 47|17k} 100,000km ©]

-

o

=

&
o] #3749l Hasithal ATt E3E, o] W &
AARAA 7d s AL A 2AsyEYge =2 4
oM ofuet E FAle 7HAAL 2o RESh=A]o
et e e2tal grglet, ohA] el 2 B4 24
A G Soll A=) A2 s A 2R ARl
et B E=TE o gA BAEHLY ke Ao ok
gt 2AYAE Gl Aside 2R A7
ot 2G| FAH Lo et 2AHEH &
7] 2ol

ol thAl wEALE AAH T Bt up Qlo, &5
TH2010) HA] 1712 "y}, o]FH 7|E

%, ASA QrEla F2Y 52 WEAT L]
SR EERECER REERCERES PR EL

o] 57| oo 21t
o] AYE 4 2 2H
1

il
El

Foraol At 24

A gAML g

Z

v

o)
Mo
[0

o
JQOH'I ot

3
-

>,

SO el
o

o3l

Ol

ol

32

il

o r%
<
oo

of -
iE r
4 H
o
L —=
on Mo 2
Ko
ROK

o o,
i
B 4o Ay

[
ot
o

Hjeho

|
N
d
ot
oy
o)
4
- O
e |

Ho
2:)
D)
=
17
=
=
=
)
o

ut

¢

Ty B Lo srasyo
g 20447} eulE @

BN
HT
Mo
)
D

2o

a4 e e
2o
\ mlo
=

lo 1o

buo 1>
il

al

N
Hu ol

1o ki oo R

1> o
rE
=

L ol
:?L_',
oR.
Ao
ot
(n
=1
off
0,
)
E
Ho
flo
=1

)
Ho Mo

Ae] AHH St 58S Wk

3 ghgols B, F

Sape) BURY YA &
J 317

SAE7] WZolv(FFA,

o
°
9,
o ox

2,
o
ol

i

Jo o
ot

ol
=
& 0
A

Bolo e e K
GRS

)

)
S o o ol
= olN
(R

—Hz

th(&Fd, 2001).

IRelE BT ofH7bA] By 2ReHA B

AT WEAT B BT LU $4 B4o] 37
B3 glow] o]50] SulE gWE 24 om0l
A 4= gl EYT el et A7 A

202 n)gsht
whebA] 2 AT AL 2BLHAY LEHTF U]
2rol] GRS vlAL 20l ATFORK BEUT I
NIZHE QA7 ol Fol A WAL 99
Fol Wom 33HoE B

El

off

E
o=
f
rlot ?‘_%
Oﬁ‘ rE
to
S
&
£
by
ot
K

Tl A= AEEH (Survival Analysis)S )4
o
o

i 2= gt 71t

to &
B

HT

Ho

[

B

1o

oX

[e]

204 International Journal of Highway Engineering - Vol.15 No.5



@
2)

b e A

[

71 ),
A7) S

flu)du

At
t
0
1

.

t)

Pr(t < T < t+At)

=

Pr(7T

F(t)

o 2BEAAT} ¢ o}

b},

p8

°

b, ol Zapz) 2
A

= 0

ES

9|

ok, 283l 3ol A= AEEA Y

]_

Tl

215

Aol A et

|

9|

Ly

fu

2 0y F5A00 o

o o
Hat RE7]3ke] w3

27l A

H
Gl

o

= Eaq.

P 2h5Q1 AEe<=(Survival function) §(¢)

3]
=

Ny

5

=
T~

3

(hazard
A7HA] A

flu)du=1—F(t)

oo

Pr(7>t)=
0
FAFEEHN A

S(t)

function) ()= EZAIA 744 A

| XZEA7Hsurvival time)S

P17 9] A%kl

AEEA(Survival analysis)olgt A&7} A gt
[¢}

2.1. MZEEM(Survival Analysis)

o] =4y
(9, 1998).

<1

—_
o

o
N
)

4)

lim Pr(t < 7 < THAt| T>1t)

A t—0

h(t)

(4)°} go] A efdnt.

H|

(s(¢))

=
=

A~
T

3}
=1
A]

[

L

.

=
L
o}
h

3

u}

Al

AEAR disl

bol mAEke] AEAZE RS
7t sl wetd Zol7t 9)

T

[

-
g 34

o
)

I
e
Ny

=0

ot we

0

o] 75

3

OoRE

}

o
fi

P
N

oy}, A&k

I At & (complete data)qto] of

12t

&
!

ol ¢

1

o} 2} F (censored data)E T+
UTH=

A
T

a
dt

ol
ot
oF

of

®)
(7)
®)

205

=

- 152 XI5

[=FN|
Ty

—EIO(]S(t)

S(t)
S(t)

S°(t)
S(t)

h(w)du=1og S(t)

h(t)

, 2009).

=

[e)

o] AF Wt HR7HA]

=
=

TSI Ao A

(event) 2.2 A3l o]
H
i=]

2 A

kls

22 BEUT SRR F17ko 2 st

2= 917] wlEolth(ed 2] 2001; 7|



15 %‘—@%’%@*(cumulative hazard function)
St 7t FadeE dE
7}0}“1, A2 g o] At

N
do
i
>
=
g
olN

2.2. Cox H|g|#I823(Cox’s proportional
hazard model)

ARt oz ERPA L] Wgo] e vAl= 832
ddaclo] opd o) 92191 797t Wk, whabA ot
9] aRlo g REH S W2 AP f4str] Y
HHEo]l dagty, YEEAAE Ao gt
Tdagle JFS ArEe ddEAE Ay
(Life Tables Method)™ 7F&3-wo]olH (Kaplan—
Meier Method)#5F ofuel, of2] Ay adlso] Axpd

ol mA= FE A oA Cox HEH 9
#1128 (Cox's proportional hazard model)©] &4},

R4 PHEQ Cox HHYIRFS AYEA
el £ HxE gEr= 7S #}7‘] gom A
A 1] S EC] ARt s SHAoR dA
st HlE7HY ool SHHeS o A=
log—linear¥A|7} EAgtch= 7HgRto] ;ﬂXﬂ%T/HCOX,
1972). olo] F=A A=l Wt IAEA LY 15
Al HHA O 82 ARGE AL Qi)

Cox™3& 1HE n(r) ololl FFE wAl= &4
Ty @y o 1 O] WAE Eq. (9)e} Zo] AT

h(t)= h(,(t)exp(ﬂlaﬁ1 + - -‘rﬂk_.rk_) (9)

A7|M n,(t) = HEAZI e ZELFo] AHEX]
714 Ak
A7l P

(covariate)o|™, g,= =,

(baseline hazard function)©]al
)z xS YEill= 2+ Jo—tE
#HAH AAFE UE

= ol ox §2
N rlo

=

Cox g G| =)Al 55 F45}7] HlA
= TEAEARES AEsof Atk o] Coxe Fi-%
% (partial likelihood)& AlRtet v, o] F-ZL--rek

w5 Hdskshe 59 g2 AETe =N SAAS 5

PL?JH:l(l Y exp(Fa,) (10)
mERL()

E3F Cox % M2 oE FHES 7= JiAE T

’\JEHX4 Aol 7hsstth dejo] = FA A

2% g 15} sfike] Bulat g9 27]

BEHoz 34
h(t )*h[]( )CXP(ﬂNl

(hazard ratio, exp(ﬁ) 0}04 Z R3] Aol A

O

TEHT YuA| 7] FEFe nA = A E FdETE 5
et olnf AdHow FEH4] YFES =tk
Ve 852 g% 2H A0 wEHq YRzt
A= S8l Alofsfiof & a.¢lo] Hrh

)
m
&
Q
@]
=
=
ey
:L
ui
oBL it
rlo r
=
o
N
X
o2
o
=
I
%
[¢]
o

o}ﬂrl, H|H l 71 HHHEJ%
oj-gsflof tHEH Y 5, 2008).

2.3.1. dl&ld 7t 44"

v g o] FAE A77E AR dops
Hog= WA Logl-log(s(t))], &, —log(survival
function)oll EHA] logE & 44t log(¢)eke] BAE
shelst= WHo] Stk vk HH 91 2] 7H4o] Egst
A ezt BayskA vrehe, ARl 71eAS ¢l

2 A= FHEk tislA LML(Log minus
log) Survival PlotZ 184 vl 7S HASHA

206 International Journal of Highway Engineering - Vol.15 No.5



oh LML e zelx = 34 Abolo] AR 445
A Hol7t glowl o EAT oS4 T 53]

LS BB P 2 4 9t

2.3.2. Log-Linear 7td Z#X

Coxt EZF 91, syHpel FHE Abo]9
A2 log-linear¥ A7} Qltal 7}%5}&’15}. wheA
Cox HEAEEY =4 &, 211 APy AB48 4
%ol s},

ojo] & AFolAe= mEAY FA(Martingale

residuals)®} X beta a1+ AFEE(scatter plot)S 1
2 271 g AFAS AAstel ntEAY %
A B EfshE 00] HaL, MR 101 0 F9folAl
A A o) 2] QA Lrephdtt,

2.3.3 =& Mgz 43

Cox MANBRY 274 7, 8T WHES /PR
R3¢ 2SR dohus] A4 2y A

r H

(Goodness—of-Fit) H7g0] BRsIt} =y A= A4
2& —2Log-Likelihood(—2LL), Overall(score), &4
2 29l A3} & Chi-square®] W3l So] c} 7
*ﬂ 7HA] Aleel) Y ARt i BE
of FAZE QAEE v o2 AnE H
o —2Log Likelihood(— 2LL)§ 0|83t LR Test
WHE o5k Ao] YutHolthF7d Y 5, 2008).

opl
P

10 ofl

B

me

L_

5
o
-
o
-

o rr rlr

Y o oX *{N'

3. 212 43 U 24

31 XI._E AII

o

= = s

AL S e 75%7} 1 el Wﬂ?n oAe @
AR

Ur, 7]ﬂxlsur EET AN A, SMATE
A

£ 2AHWs HSAE A3
1

X 2L e mle lO
H1
U
=
ot
of
L
2
ol
N
o
3’11
K
30,
N

O
BE AR FHBAS AU E2RE R 3
g %3 ojRojgon] H4E 2REANEY w
THEINE 2 Abate] gk BEZI0HS 200 2
20124 12¥ 31¥47HA] 4d7te 2 &
Agle] BAFR UL FASH 2ysHert

rN
g ©
rl' [nm
CO
1 =
>
N

3.2. 7l 4 24

Table 137} Zt},
F 11,1579 At 5 H2 709%(61.3%), ©

Ao 448”3( 38.7%) 2.2, d/do] oF 2v] 71 o W2
Ao g2 Uetgtt, A9 32 18AIRH 6TAI7IAI R
UEbgton, Bt 72 28,5431t

Wl FEE AuEE 15 BEHAHEATT 4499
(38.8%), 2% HEWS|FEAT} 7089 (61.2%) 02 2%
HEHSHSA7E oF Leu 71 Wkt o7|H o ¥

SER/L EREA GO ol AT FEAR 47
YRS BEAE A 15 BFESEAIA 309
% o3 SYAFAE YA 13 EHus (YUY
AR 52 e A9, Bl SRAFS ol §
5] Hekl 4dAlo] S5E A LAsE 497}
gon] 44 AFAES SEsieE WS 270

e, = a‘s Aol 4% 181-8219 wﬂl&
wolow] W 1958 AT AoR epin,

o

=255 =28 - Al153 M55 207



0|5 = AV 7FEL o] A wEHF ure A3
o= A2 78.0%7} olof T

o] T wi7hA FJuAE 254
O 2 BT, o714 mgiat fleteld
o] Q)&= 903 9] Aol Hz HFYuF IS Alw R
A2 AL 9HH24. T%) 0] A A <]

66.0% H|2S AA|5}= 702 Ll

AR AT F AL ol2fo] Gl AR A
Xﬂ«] 3. 5%01] OHE]'O]‘—— EEQJ 7}-]\_9_; L}‘E}‘;,\]'E}
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Table 3. Violation Duration and Wilcoxon(Gehan)
Test Results

Violation Wilcoxon
Covariates Duration . Sig.
Statistics
(Day)
Total 38250 - -
Male 33950
Gender 16.58 |0.000**
Female 469,00
Less than 21 892 50
21-24 354 .38
25-34 34825
Age 13.31 |0.021*
35-44 483,00
45-54 322.00
55 and above 686.00
Li Level 1 37713
cense 028 | 059
Type Level 2 383.60
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On-road 2401 | 0,121
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e
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e (Relative to Level 2)
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Driving Exam Taken (Relative to otherwise)
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