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Development of Computation Model for Traffic Accidents Risk Index

- Focusing on Intersection in Chuncheon City -

Shim, Kywan Bho Hwang, Kyung soo

Abstract

Traffic accident risk index Computation model's development apply traffic level of significance about area of road user group, road and street
network area, population group etc.. through numerical formula or model by countermeasure to reduce the occurrence rate of traffic accidents. Is
real condition that is taking advantage of risk by tangent section through estimation model and by method to choose improvement way to
intersection from outside the country, and is utilizing being applied in part business in domestic. However, question is brought in the accuracy
being utilizing changing some to take external model in domestic real condition than individual development of model. Therefore, selection
intersection estimation element through traffic accidents occurrence present condition, geometry structure, control way, traffic volume,
turning traffic volume etc. in 96 intersections in this research, and select final variable through correlation analysis of abstracted estimation
elements. Developed intersection design model taking advantage of signal type, numeric of lane, intersection type, analysis of variance
techniques through ANOVA analysis of three variables of intersection form with selected variable lastly, in signal crossing through three
class intersection, distinction variable choice risk in model, no-signal crossing risk distinction analysis model and so on develop .

Keywords : traffic accident risk, risk index model, signal intersection, no-signal intersection, distinction analysis model
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« 1% 1: zero accident intersection

» 1% 2 one- and two-accident intersections

« 1% 3 three-or more-accident intersections
Group1:G1=0.0943C +0.0023P - 0.0047V +1.6625L - 9.4869

Group?2:G2=0.0533C +0.0058P - 0.0065V +2.0950L — 14.0488
Group3: G3=0.0675C +0.0155P - 0.0058V +2.4968L - 27.3187

@ ANE 225 =8
* 1% 1: zero accident intersection

» 1% 2 one-and more-accident intersections

Group1:G1=0.0934C-0.0013P - 0.0052V +1.5888 L - 8.5028
Group2:G2=0.0535C +0.0024P - 0.0070V +2.0441L -13.4090
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EEENA=

Vi =U+o, +ﬁj +7 +(ﬁy)jk+€ijk 4 6)
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=, Crash =3.067+(Split), +(Lannum);+ (Crossty), +
(Lannum X Crossty),

4.1.1 W7k oA A4

19, BA/MES/UXZYE] H F

d A H]413(0) Split(3) Split(4)
Mean 2.5 4.3 4.1
obs 40 12 7
ax
A2 2%X2(2) 2%x4(3) 4x4(4)
Mean 2.0 3.2 4.6
obs 11 43 5
ﬂ!
WA G A1) TH(3)
Mean 2.8 3.5
obs 35 2.4
’J/k

Zy g7k AolE BAs| e A o
ZH 2 (LSD)E ©] &3 T-testS Fa3IATH T-
testTd 23t o3} 2o

c 7} A EAA N mEA TS W
g Al y(0) y(3) y(4)
mean 2.5 4.3 4.1

38A], 48] BF H2l5 9= AolE HYou

3819} 48Ul F9I5E 0,059 x}°]7} .
£ Aom YERL, £94% 0.194E AolE
o) Aoz Vet

7} A zolx g wEA R W
P y(2) y(3) y(4)
mean 2.0 3.2 4.6

Az} WEAINE FFE 0.059] FFlA 24

2 ke 342 4R IR Aol & uglon,

70

3229} 4212 Tl =

$relg Aol wolA elst

o aEt §952 0,104 E B 2o Holi
AC et}
c wAE Pt wFAILY] Bl
RA= G y(1) y(3)
mean 2.0 3.2
TR FHE dhje] 1§02 RART. Z §9

T 0.05004 2Ho] & Hol#| &gt}

=

ureh] HARIEG S o] &3 wsAtads] of
FRA Y

(Cmsh)y,.jk =3.067 + (Split), + (Lannum) ; +

(Crossty), +(Lannum X Crossty)

ol Zt W5 9w 4= F 20~ F 237 2t}

20, BN AEE A4

g Al HAlS Split(3) Split(4)
o; 0.56 1.24 1.04
21 A2Y 9 X5
A2 2x2(2) 2X4(3) 4x4(4)
B, -1.06 0.14 1.54
I 22 WALZ HElH YT K|
AAZ G A4 (1) T#(3)
Y -0.26 0.44
E 23. X249, X2 HefH QYT K|+
4
(ﬂV)jk ‘
2X2 2x4 4x4
8 AAE (1) 0.2756 -0.065 -0.400
! T (3) -0.4664 0.060 0.6776
(ﬁ Ja = )’71 }771"";
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& A3 dSA7}

FEEYS 5 2YL L) A3kl WFY
Hlolel} ohd a3t dlolElwg ol 3ol B
+% Fzead. A7 AL 614F e

d5< W57 st dojele Adg vjEEAl
£ nelstd ® 249 Zo] Lowas 1270 A
Medium 2% 357) A4, Highdg 147] AHo=
R AT}

o] Rdlo| FIes /M7= AL s
7HAett= Aldolth aey ofH W4 el

i 2§l ¥s7] dgel 3 17 A o
U geba W5E 31 A, A Al

A7) melo] 5ol 4 YAl A
o).

919 ArZAIA F38 2170

WS A
W 3 A 1070 WS 23] tiet o]y
% (Error count estlmates) Fstatt. odH

[e)

=
Aol 3=E 10719 Hse nEH HANEY H
&, LognE & (Logvol), HlS & E2% FL & &

2
2% EEIyd

 H

=
(Roadave), A1A(Sight), &Al
(Split), AA=(Severity), At (MEV) ot}
S Ao Abgd s He A7HA
b FEEN, 1 A
Method”, “Quadratic Discriminant Method",
“Nonparametric Method™ %] 3h<l “Nearest

Llnear Dlscrlmmant

25 AR b a ARG
AF (g @) T [ Aas [P @)
0 1 | 215 | Low® | 11 | 215
1 13 | 2718
Medium
2 131 | N0 19| 415
3 16.4
4 49 High
10 | 250
5 3 6.6 (4~ )
A | 40 | 1000 7 40 | 1000
FAA A2} Al YRR AR Ao
A47F 0~64 *}0101] Ae v, g wAE 207,
Lo warZ oM 1470] WA ST mebr] &b
w22} %«lﬂx}it olFAloln | #AZ H3lIA
= M2 FHT o] meFojof & Aot

neighborhood method” (k=5)°]™, 23 &
o} 2t}
25, BHEM YWY oHFHE
WHEA g
itk . . | Non-parameter
Linear |Quadratic| (k=5)
AL &
PEr e 0.5056 | 0.4198 0.4278
Logu 5%, =23 7% |0.3770| 0.3008 0.3016
ARG v g,
CEHFEL A7 0.5008 | 0.3500 0.3127
EF E2Z AA 0.3437 | 0.3690 0.2690
Logn 5%, =2 AlA [0.3635| 0.2651 0.1984
Logu %%, E2%
¥ %05_‘5 Tez 0.3397 | 0.3397 0.3484
% TaE
Lo_éfg_ g f% 0.3302| 0.397 | 0.3246
Logn 5%, =2% 474w | 0.4008 | 0.3254 0.2810
Logn %%, =2% @A4(0.3778 | 0.3413 0.2548
Logu 5%, =2,
N, A 0.3778 | 0.2706 0.2310
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dlel+d 23, Logne®d, ==FHd, A7
"Linear Method 9l A = 0.3635,
"Quadratic Method o1& 0.2651, "Non-
parametric Method o4& 0.1984% <217} 2
o] 7} #of o] Agre] Xgto m o] FHHFTL 7}
A AT Aoz vepyi,

Crash = f(Logvol, Roadave, Sight) o Fyg =
Z94 W4 Logvol, Roadave, Sight® 41743}
w 2o Foert 7Pt & A0 YERT

el

2 B
o o}J AN

4.2.3 BHEA 28 AL(A1F)

‘Quadratic Discriminant Function” ¥4 23}
x2=28.91, p-value=0.0041, Total Error
Rate=0.26512 YeSTH webd x2e 0.015%F

oA frefstitt. T3k Non-Parametric(k=5) 4
A3= Total Error Rate=0.1984= ol 43
—6}-/\}\

A 25 (low,medium, high) ] th3t WAtz %

B2y o5y Zon, o] 2ol HIEE 81.6%

2 yeht dagrte] A eg EelEna sl

2% 10AA , ‘Medium 1% 1970, High 2%

1078 A o2 E7= AL

* Low : 1idel] QI gleiatart 041 A3 Atz

* Medium : 1'de] Q¥ 3ajAtnrp 1~37 LAYt
A=

* High : 3¢l QI%o|ajrart 4~521 2 =

F 26. H|AZ WALZ S| RICHARALL
(Crash Frequency Table)

2= AR o AAES
A% g% [29m0n | T [AnF v @)
0 | 11 2715 | Low0) | 11 275
1 13 278 Medium
2 131 19 475
3 6 16.4 (1~3)
4 1 4.9 High

10 25.0
5 3 6.6 (4~5)
A | 40 | 1000 A 40 | 100.0

High=-291.5+120.9Logvol +1.13Roadave — 0.0026Sight

Medium = -260.6+115.0Logvol+0.9159 Roadave—0.00762Sight
Low =-272.1+118.2 Logvol+0.6984 Roadave—0.01137Sight

UrEMJ
e 1%

° )
low IHE 84%9 w2 Rylo] A=
U, midium 21EFE 2AE] AL
T o S8 = A o2 Ve

4.38[M=Z WitZ ¢

oot

T 2yl

4.3.1 1w 257
HA S WA R 407N AE AR D AS 7=
Aagoz A 43= & 269 20 Low

AAEE, WRAT)E e
419] w5l0] wEol Al AFsIglen Aok
279 2,

E 27 HAZWALZ of2{FH Ho|Z
FHEA P
s i
Linear |Quadratic| Nonparametric
AANEF S E2Z (05434 05209 | 0.4089
Logn 5% 2%  |0.4810] 0.3537 | 0.4094
DY 2T 0.5271| 0.4535 | 0.4397
SAnFF H&
c2E A 0.5464| 0.3760 | 0.5014
Volume, E2% A7 0.3968| 0.3870 | 0.4665
Logn 5% =2Z AlA [0.3362] 0.2295 |  0.4059
EZ —aiX
Loi‘ig_?"é? 0.4265| 0.3786 |  0.4094
B pRE
Lo?ﬁfg_gééi 0.4265| 0.3768 |  0.3616
LogE%, E2Z AZt% (0.3743] 0.3344 |  0.2405
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HAZwAR 40740 tiet oHrtE 3
A3} Logns#(Logvol), =% #Hit(Roadave),
Al A (Sight) ] W42 olA "Quadratic Method”
oA o2 H7} o] 0.2295% 7H o] o] & AW
T 230 WiTt 7P At 2102 Ve

Wb Crash (A Z) = f(Logvol, Roadave, Sight)
o] Y= Adete Aol Rl FLEE Fole 7}
A ARE 7 o Ao Ve

4.3.3 HlA% 22 23 At

‘Quadratic Discriminant Function” ©4 x2=
25.237, p-value 0.013, Total Error Rate
0.2295% x2+= 0.055F0A Fltsitt. vlAls
WA WA 2Ye o3 2

High=-261.0+109.9Logvol +0.7733Roadave + 0.075Sight
Medium = -236.9 +103.4 Logvol +1.29 Roadave + 0.068Sight

Low=-253.6+108.2 Logvol + 0.859Roadave — 0.070Sight

Z ZAA B AR 3aERY dX] 2aOnE

bt
b
A
o,
vo
>,
Aty
lo,
rE
e
fitl
-3
-3
X
lo,
i
1,
o
to
bt

gatz gtk 22y £3) ‘high 282 90%
F 2L 2o HYLE Ho] WAz Alaz)
A AT Ao Yk

@EANTY AFE FA) 91 BA 122

2l Whe 43l JFsol w vk ghebd
2 a7e phzd] B A9 B 75
Ak 2 AN AU BYe 22agadd o
2 Y% A% w20 Fud), 7157E 3 LES
Yol et 2 el NEzA 4ude PHL
2E FoR wAzN WS B s
Holl BT A T2 AYES Wrhepl At A
g A EmAbRe] EREAY LA 77}

H11#H3=(2009. 9)

ATHA, ARF, nAZGE ] d
I oI AR E o 43 BHEA S ZEST
WY 2dd 7S ol 8ete] FAA
A2 3aFRdy sz wAE 3agRde] A
Holtt EAE nEE, =2
19| AP=E s AR 29 81.6%, Hl4ls
B T 53 5 Qe A= e
B AT E FANE ddeR sigde ¢
-

(e

%0z wAz A85FE AndERDS A
Asgdeked g} AzdTs AEYS Zeta

wAEs} M T uAR NagE setste] AAsE
& Felela Angtad s F4etd B/C £44 At
2 Aol Thedl Ale FEA BE F 2lE

Ao g gAsith
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