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Regional Traffic Accident Model Based on Urban Decline Index

I

Park, Na Young - Park, Byung Ho

Abstract

Since 1960s, such the urban problems as industry decay, doughnut phenomenon, traffic
accident and others come from fast urbanization and industrialization. The purpose of this
study is to analyze the relations between urban decline and traffic accident. In order to
develop the models, 2015 traffic accident data from TAAS and urban decline data from urban
regeneration information system are collected. The main results are as follows. First, the null
hypothesis that there are no differences in the number of accident per 1,000 persons among
regions is rejected. Second, 4 accident models which are all statistically significant are
developed. Finally, the common variables are analyzed to be the aged people ratio, annual
average population increasing ratio, old housing ratio, employment per 1,000 persons and firm
changing ratio, and the specific variables are evaluated to be new housing ratio,
manufacturing industry employment ratio and number of wholesale and retail shops
employments. This study could be expected to give many implications to making regional
accident reduction policy.
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Table 1. Analysis of variance (ANOVA)

Classifications No. Mean Std. dev.
Si 100 10.73 728
. Gun 77 514 122
Analysis ¢ 74 2011 207
unt ol %1 | 1767 1950
F-value(p) 164.18 (0.000)

upEbx] Al R ARG Afarzigeel] 2tel 7k
itk & = gl7] wiitel o] Aol M=
HR Lpro] A E A A7 wEALE Y
< /NeEgich

El

T2 ZHsle] 4EwEA 9}
A7) e
A}, FEwsre

Fo| A Aardrt 485 e

¢

Table 2. Dependent variables

Variable Indication
v x] EAFEAS AL8-3hc) Y, Total number of accident / 1,000
person
7HAAA A3} F28E 0.0000.2 Fo¢= Number of Y, Number of accident in Si / 1,000
- accident ! person
Z}o D710 7172 5= 7] o
0.05(95%) 1.t} Zo} A7HdE 7)7shs Jlem per 1,000 | - Number of accident in Gun /
viehdth 53] 3 1014 ko] et e 5 person | LO00person
Y. Number of accident in Gu /
TAt A7) 3k xfo](eF 8Hl) S Hol: AL 13 1,000person
% % 9l
Table 3. Independent variables
Variable Indication Unit | Mean | Std. dev. | Kurtosis | Skewness
X Ratio of elderly people % 20.37 9.79 0.36 -1.04
Population - Society | X, Population growth rate % 0.52 271 244 4419
X; [Elderly person living alone/1,000 person| person | 6.16 3.28 0.72 0.74
Physical environment X, | Ratio of old house (before 1980) % 53.78 15.79 -0.54 -0.16
y X, | Ratio of new house (after 2000) % 46.21 15.78 0.53 -0.15
X | Number of employees/1,000 person | person | 617.78 | 4299.65 15.82 251.12
X Changi te of % -3.56 5.80 -0.42 0.60
Industrial - Economy d - anging ree of company -
Xg | Ratio of manufactural employment | % 6.30 8.79 2.05 411
Xy | Wholesale/retail employments/1,000 person | person | 11.86 13.54 4.20 28.70
92 | T=EAZ, M523 4% (2017)
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Table 4. City(Si) descriptive statistics

Table 6. Precinct(Gu) descriptive statistics

TEEHIE(2000d 0] )2 EE]E

Variable | Mean | Std. dev. | Kurtosis | Skewness | MIF Variable | Mean |Std. dev. |Kurtosis | Skewness | MIF
X 1276 49% | 100 | 06 | 191 X, | 2% | 103 | o1 | 09 | 136
X, |62 | 471 -031 02 | 120 . s | s e | 1o
X, 580 279 032 025 119 2 ' - i : :

X, |4795| 1538 | 054 | -082 | 129 X3 854 | 363 029 036 | 136
X, | 5205 | 1538 054 08 | 142 X, | 6435 | 1265 | -173 023 | 213
X [1235] 629 062 037 | 14 X, | 365 | 12646 | 0727 | 032 | 173
X, | 16| an -031 02 | 163

X, | 2122 | 1945 | 338 692 | 235
X, | 1173 | 1090 109 056 | 179
X, |1m72| 109w | 108 | o056 | 182 X | A9 8 | 02 | 1B ) 18

Table 5. District(Gun) descriptive statistics Xy 450 5.57 253 636 180

Variable | Mean | Std. dev. | Kurtosis | Skewness | VIF Xy 2122 1945 338 1499 214
X, |27ea| 657 035 | 067 | 234 S A ) gagdAd ] wAE A7 EER
T |8 | 669 | 052 | 0% |15 ofgfofof gt 3] VIF gtol 10& W | o
X, |44 | 18 047 029 | 109

ZEII 2] A] S ol AlE =9 Al o= olsle
X, |stor | 1wl | oe | o | 1a° o= efehEEl Al B 100]8te]
X, 4899 | 1414 | o068 053 | 148 BA S 2t RoE BAFTH
X, | 212 | 105 125 249 | 150
X, | 543 | 669 052 | 03 | 194
4, Arp3bA B
X, 110 144 314 635 172 JEEA =4
X, | 22| 105 125 249 | 191
SHRTE 7o R RAME AR R S wigs ko] Audls BT S, T ous

Eargol ] wiEg mAJAE AGARE 7S xjo)o] AuAGRS o] 8dte] AuAS BT}

= TFEATE Table 3% #Zo] WS QITALS], AAAGE 1<p<19] ZAL w0} s}

B BARIEA] PEom ol AT p=09) A9l wge) ARV} 2SS e

AEAle] 5SS A HERL 5 SLeS S e, e meh A(+)¢] BAIIA ()9 1A

gtttk AAE Yepdith. AE5EE 95%(a=0.05) 2
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1 g TR, e 111980 o) myge BAEth Table 78 AAALIO] T

} 21 EAL g B4 A9e debin

=)

al
NG FARE, ARJAIG S8, A2 A
HE 2 HAY =] SAR = A A 5
woE FHHEATH
A A G Alewte 7 T BEAS Lol
a2k AA ] S48 getshr] flal 7w A 1
A7} VIF(Variance inflation Factor) S A|&o] &
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54 ARt o2 Aydaet w9 sk A

Journal of Korea Planning Association Vol.52 No.4 (2017) | 93



UL - wEs
Table 7. Results of correlation analysis
assification 7 X X, X, X, X X5 X, X X,
Y, - - - - - - - - - -
X, 184+ - - - - - - - - -
X, 139* -.162* - - - - - - - -
X .306** -157* -.144* - - - - - - -
X, 267** BA1Re | -253% | 294 - - - - - -
Xy -267* | -341% | 253* | -294* | -1.000** - - - - -
X 191* 197* .018* -114* .154* -.154* - - - -
X, 167* -395%* | 396** -136% | -426** | 426** -121* - - -
X -074* | -539** | 275% .067* -229% | 229** | -275% | 335%* - -
Xy 561 | -.238* .124* A31** 182 | - 182** | ABT7** .190* 141* -
*. Correlation < 0.05 (both side) **. Correlation < 0.01 (both side)
Unstanda%;dized
N Variables COEM. t p
Iv. 23 74E 9 =9 B |Std. Err.
(Constant) -15.38| 3.602 |-4.270|0.000
o o Ratio of elderly people |0.725| 0107 | 6.772 |{0.000
1 58 2y Y e PP
Population growth rate | 1.138 | 0.364 | 3.123 |0.002
Ratio of old house
0172 | 0068 | 2.254 |0.012
o] QoA FEWSE el ASdsE 5 (before 1980)
o] ZaF mal(2517)¢] AT oI} kel x|ed Changing rate of company| 0.516 | 0.190 | 2.716 |0.007
B Wholesale/retail
W 23o] sy 9t} employments/1,000 person 0.868 | 0.072 |12.056|0.000
F3 mRel BynsEel folsEe A4 — .
. ode
+ 95% 71l reletvl, R*gk 0.6649F Fet Y = -1538+0725X, +1.138 %, Ceon
12.066°] A== At +0.172.X,+0.516 X, +0.868 X, '
s Rs =g E(x), A% ¢
“—TLAJ%}%(XZ)y o5 H]%(XJ, AMAT F 2. AR gy gy
HE(x) 9 HJAY A AR ()7
T oFY AHAE A, "EEY fhel S A A] B9 Bo] Ao EYWiso Alg
2 Zolt) Al ALE Z7)sl= Ao B
vlolg] o) -
shepstet 15.1686] AH&5 3k,
Table 8. Total accident model T B gEuTR mEllTHE(x)
R2 Adjusted Std. E Dubin- r ‘ﬂ} o‘jﬁg-}_} ?_]?'/Kéxo]'%()(g)o] _HEHIE]%E]' \j_tr‘i
. Err.
is s AAF TR AxY TAR WS
0.690 0.664 14.252 1.950 12.066
(x)e 5ol Wsz w53tk
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o . Unstandardized
Table 9. City(Si) accident model Variables coeff. t b
2 Adjusted Dubin- B |Std. Err.
R R | S ET ] atson F (Constant) 1546 | 1563 |2989]0.002
0.623 0.616 6.618 2.285 15.168 Ratio of elderly people | 0448 | 0.135 |2544|0.012
Ratio of old house
Uretandardined before 1930) 0295 | 1166 |2780|0008
Variables coeff. t|p Changing rate of company| 2351 | 2318 [2317[0018
B | Std. Err.

(Constant) 7.766 | 4.667 | 1664 [0.049 Model R?
Ratio of elderly people | 0.306 | 0177 |2.396 |0.019 Y = 1.546+0.448 X, +0.295.X, +2.351 X, 0.622
Population growth rate | 0.084 | 0.045 | 2490 |0.015

Number of

1331 .1 2. .01 o
employees/1,000 person 0331 | 0130 >40 10013 3) 2y U
Ratio of manufactural | 13 | 068 | 2589|0011 niAeto 2 gl BEe HY, AlgsE
employment

95% 71l F-28kaL R*3k 0.598%} Fk 14.384.2.

2 BAECE HEAEEA 9 FAA)E on]st
= T 99 R E v REe] FEH
24 At A7 EE(x)] AYEATE ®

2

Model R?
Y = 7.766+0.306.X, +0.084 X, +0.331 X;-0.143 X | 0.616

J

[e2] =13
e Al FRAb 23 ARA AR 2o e A
o e Byl ol L3l A= _
o ;: };4 T*Ei f HT] el e T A AR 2
7 oshH, R*gk 0.6863 F4x 13.304¢ _
o G AR (X)7F algARALeE folgk
5:’] 2}]\1:]— = }r- s = }\q
i & Zr=te Aol B4
#AE AgHeR vyl HE(y,), =55
8 1S (x,) 2 ARIAIS S8 (x,)o] AEx  Table 11. Precinct(Gu) accident model
Atk SolFEA AIAlG SHEC] AEE R2 Adjtﬁgted Std. grr. | DUbin- r
© " | Watson
Arl= AL Al o] wWe Aok -
Ak A oAl B Aol A ET 0728 | 0598 | 15557 | 1921 | 14.384
Aol ArAAG7E wEAbe v e A%
O] 9}]\‘;"_1‘:_‘__ ;iv_qi E.Oq ﬁ]:]_ . Unstandardized
Variables coeff. t o
o . B | Std. Err.
Table 10. District(Gun) accident model
- (Constant) 4943| 5184 |3.2730.002
i Dubin-
R | Adusted | g i Watson F Population grovth rate | 1191|0180 | 6627 | 0000
0686 | 0622 | 1207 | 2781 | 13304 Ratio of new house | o0 0116 | 2335 | 0,022
(after 2000) ’ ) ) '
Number of 1426| 0341 | 4186|0000
employees/1,000 person | ) ) )

Model R?

Y = 4943+1191X,+0270.X, +1426X, | 0598
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