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Abstract

: This paper aims to analyze the accident based on changing patterns of traffic culture index. For this purpose, this paper

particularly focuses on classifying the traffic culture patterns and developing the traffic accidents using panel count data model. The main
results are as follows. First, the traffic culture patterns are divided into ‘increasing’, ‘decreasing’ and ‘other’ patterns. The null hypotheses
that the number of accident are the same over patterns are rejected. Second, 4 fixed effect negative binomial models which are all
statistically significant are developed. Third, the regions with ‘increasing’ pattern are analyzed to be mostly the counties, and to demand
the traffic law enforcement. Fourth, the regions with ‘decreasing’ pattern are evaluated to be mainly the districts and to require such the
traffic culture as turn signal usage. Finally, the regions with ‘other’ pattern are analyzed to be mostly the cities and to ask for enhancing

the level of traffic culture.

Key Words : hausman test, quadrant analysis, panel count data model, scheffe post-hoc test, traffic culture index
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Table 1. Definition of variables and summary statistics

T

Table 2. Classification and definition of traffic culture pattern

.. . . Period Std.
Definition of variable (Unit) (Yea) | M3 | pey. Classification and Definition of traffic culture pattem
dsg:;gf:t Y | number of accident (No.) 1002.79| 884.11 k| r ¢
ob
3 o © <
x,|  cosswalk stop line 6991 | 1432 o s o N o
conforming rate (%) - o o o o ° 9
. §‘_ b o Q8 ® ° s s
X, | seat-belt wearing rate (%) 70.53 | 16.79 ¢ o T g&%og{"% ® 9500 . o
. . L 5 B 2 87008807 000
x, | Pedestrian signal abiding 8293 | 14.53 go 5 %o Lal® 9070  °9 | o,
rate (%) 09, 8650080 s o SN o
o rdors Tl 2| &o&ooeo 8 o 000
traffic motorcycle riders helmet L 00 R po
culture | X1 wearing rate (%) 7301 1542 §N o o °°8°%° 0 0 o
fe | <
factor X, | turn signal usage rate (%) 20072 66.37 | 15.60 ¢ :
; - - Ml decreasing! othen
x,| ffic signal conforming | 015 9) | o385 | 674 ; ; * : .
rate (%) 2 b O 2 3
increasing ratio of traffic Bt
X; | culture index compared to 191 | 11.32 - -
that of previous year (%) Type Total City County District
X, aging index 12572 | 8541 Increasing 31 12 37 4
ber of forei Decreasing 53 13 6 34
. | number of foreign persons 428 | 610
o (1,000 persons) ’ ’ Other 133 53 53 27
number of car registration Total 217 78 74 69
Aol (10,000 vehicles) 8321 78
X, daytime index 10643 | 29.38 i
— growth rae)e] o] AHgE|o, s v1zke) Azt
-economic| X1»|  intra-zonal trip rate (%) | o) ('7) 53.02 | 2643 L 7He =3 HIES 9=3 & EFSHz-score)HTh
fotor B A} AZE A9 SRR TR 2l W
| e of boplal bt | 20092 |55 | g BRG] A - T 247} AlE 2007
C
W 215 201587 9) 97 AES #5812
total fl f sal _ - -
Xl v Gad | o122 | 1018901 o]tk ol mEESAGI} o) sfdmEe Aot 8
¥ total floor area of 015 (4) 56429 | 699.48 o] gHEE|7]of, /i AZE FACRE Fotel= A
2 . . - .
7| aparment g Wt F5 F 4719 A - F wsks uasis Zlo|

42 eS| w3 ZUbE owslw WA S
o 3 Xodo] Q17 vju] o]=7]e WAk 4o Tt vl
88, 1221 FATASE AFAT oH] F7R1T
o) Wlgg ofuja.

3.2 2525 53 T2 U JH 1E

o] A9 wE3t HE ‘F7HKincreasing)’ 2} ‘7
4(decreasing)’, 1E]al ‘7|Elother)’ ¥ 37H ﬂﬂo]cq
ol= FHPHe AREH(quadrant)S 7]F Hey
t}. Table 2= WEES} o5& H&3F QLOk 540]1—,]_

R P WA XZHS 2007-2011d9] WEESFA| S
A FHot wsfe(olst ANtr] Wghs), 1Eal YE
20112015 WEESIA|20] o W W3-8 (0|8} &
ub] Wk ARk 7 Ao Aol A,
yezH A==, ol i A9 wEwdt =
wsto] Az 935 wosly] gl

A Pt HskES A Ad%E(compounded annual

rol

F2OMEH5| K|, MI33A M|3E, 20184

vzl 2oz HohE.

Wt il F ST e AllAREH siY
o, AFZeAe7E A - SR AA 28] A
© F 3171 Aol didoltk ukd 7::5\— WS A 1]3
AREEe] S, AEEAA L A2 Al AE
5] ¥l & 5371 Aeo] didolck O]EFJ 7|ep HH

He ARAREL AUARES] A, 15
Gro) A sleto] A7 wgebiel M EE &
1337] Ao tarolch, % AEe]l HAS Qus
G W] ol AL A (posthoc teshol A o
Ak 74 AJol7} YLk K7 ofzle Ao Bebc,

o 714 AR el 7k AL Holg
a}7] gigtoltt. o] ATOIHE ALEAHLEANOVA)
9 Scheffe AFE AZL E3) 21 x}o|7} EQlEth o7
A FRIAE ERe e AT 5ol Aol
Qlrholth Table 3o UbehiEol ANOVA 7% 9
Scheffe AFE 20 BE A7) 801422 1% ]
Woll Ay 712kEjo], sfel 7F Rlol7t gickin 1] ol
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Table 3. Results of ANOVA and Scheffe post—hoc test

ANOVA result Scheffe post-hoc test
Type
Mean | Std. Dev. | Freq. Type |Increasing| Other
Increasing | 590.51 | 49129 | 31 43459
Other 0 OOO -
Decreasing | 1248.82| 835.58 | 53 (0.000)
Other |1025.10| 93876 | 133 65831 | 22372
Decreasing y y
Total |1017.66| 88530 | 217 (0.000) | (0.000)

Note : F-value=11.82, p-value=0.000  Note : difference(p-value)

WEARTLE F2E9)R s, o]#sk Ak AR
7 A7 Feo|o) Yukzo g Ay} sPARlR
o] 79 3ol(Poisson) F= 20]&Hnegative binomial)
sl o] ALEH T Cameron & Trivedi FAA oA 7
TRl R EAA o=00] 717HE A9 SOl B
ol HeEc

T3 712 B s AbaL XFHe] A)7HE #Eke)
9 o] &l X(heterogeneous)S L FFA] F5lo], ILET)
A AaE op|ske Ao g HUHEL olF Hedgt
WY mEES A 4L el oAl s1Ho
w2t Jojay B AHENE Vg ngow
Heoh AYayt B o eaketE gERa(random
variable), 12|31 118 ¥} Mo A= Ha(parameter)
2 7FE31e) o] Hausman Ao A HFE7H4do] 7)z+
2 A aAay &4, AEE A9 doayt E40
33l Ao 7 shelE )

o] AtolA= A BIE T 230
TAFT} Solg wF)o] A3kt Ao {{r Ht
N Aibs SEHS] i AR

FAOR =oFr)

4)1'

2o

4. 2% 7 o =)

4.1 712

3 7 A= Table 49} Zro] F 4749 g am i}
=olg myo] =, HE FAXHCE Fojt A
o7 EANHEch FEHe m|E WA EE(X,)

2 AL el JEFE vAl= AR mhobE

A 2 (model )o|A= HPA| ST AT &
TE(X)T FFAAT ASE(X)0] =25 AL
A, 2P)al ARF RS S X, )7 BErs ARzt
7 = ASR wdEh 71 23 (model 2)oA=
SHew 2REE(X,)H HIA FdEE AT Ees
(X)°0] =255 AL ol JF2 A= AR
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Table 4. Results of model development

Model 1 Model 2 Model 3 Model 4
Variables Total Increasing | Decreasing Other
Coef. Coef. Coef. Coef.
Constant 5.203%* 5.651%** 5.938%* 5.152%%
X, - -0.001%* - -
X, -0.001%* -0.001%* - -0.001%*
X -3.99E-04* - -0.001* -
X, 2.21E-04 0.001* -0.001 4.74E-04
X, - - 0.018** -
Xy 0.010%* - - 0.014+*
X3 -0.078*** -0.077** -0.256%**% | -0.070%**
X5 - - 1.19E-04** -
No. of Obs. 217 31 53 133
Model FENB FENB FENB FENB
LL -5905.395 -760.724 -559.328 -3625.522
AIC 11822.790 1531.447 1130.656 7261.043
BIC 11853.930 1547.576 1149.069 7284.596

Note : p<0.1 “*, p<0.05 “**’, p<0.001 “*** LL : log-likelihood

F7hgEch v 7H 2 E(model 3)oAE WEFAAS
HSE(X)O] &5 AL 4, T2)a &=l o+

(G)7h Ba BE5E AA(Y,)0] §ees Azt
Z7kEe gloz u:r% elek o2l 7]e} S(model 4

oAl B FURE AS E5E()0] B
AL b, A SRR RS A B
ol G WAL Ao BerE

4.2 9|
Table 5= AeiE WSS H|W3H

Avto] et ol ket ek

solu], AN

Table 5. Comparisons of model variables

type Total Increasing Decreasing Other
X, . v

X, v v . v
X, v v

X; A A v A
X, v v v v
Xy A

X A A
X5 A

Note : positive effect ‘A’ negative effect “V”

AR, B4 29 A5e 915t B4 4 (Cameron

& Trivedi, Hausman) A3}, 14 G} 20]8 mgo] &
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