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We are implementing pedestrian priority zone policy to certain districts to reduce green-
house gas and to develop eco-friendly city which has more focus on pedestrians’ walking
environment. This policy has contributed to citizens’ satisfaction level with improved public

Abstract

transportation service as well as more spacious streets for walk. Despite highly positive
influence of pedestrian priority zone policy to the walking environment, we need to anticipate

the impact of this to traffic environment as it may have bad effect to the overall traffic flow
around the zone where the policy is implemented. This research has analyzed the change of
characteristics of traffic accidents around the eco-traffic area of Hang-Gung dong, Suwon city,
to understand impact of the pedestrian priority zone policy to the traffic surroundings, with

pre-post analysis methodology. As a result, number of accidents related to pedestrians showed
decrease as pedestrian priority zone is designed operated with focus to pedestrians. But

accidents related illegal U-turn and violation of the traffic signal showed (significant) increase
as there was a restriction of turns and decrease of overall traffic speed. To prevent the accidents
above, we need to notice drivers to pay special attention before the pedestrian priority zone
event, and information from this research should be given to the drivers through safety signs
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and mobile application at the place near to the event.
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| Change of traffic surrounding according to pedestrian priority zone |
| Selection of event area of pedestrian priority zone (1,000m radius intersection in event area) |
| Evaluation of traffic accidents according to pedestrian priority zone |
| Selecting general areas without pedestrian priority zone (Jangan-Gu and Paldal-Gu in Suwon) |
| Comparison of event area and general areas |
| Influence analysis of pedestrian priority zone |
| Conclusion and Implications to policy |
Figure 1. Research procedure and method
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Table 1. Review result of advance research

Division Characteristic
Analysis of installation effect « Variable—type speed limit indicator and Beacon
of safety facilities — Speed reduction effect and reduction of signal violation rate

* Non-slip facility, speed bump, highland intersection, signal flag, protective fence, safety
sign, delineator post, integrating sign, — Reducing Children’s Traffic Accidents
* Lane number, central bus lanes, intersection, commercial section, compact city
— Increasing Pedestrian Traffic Accidents
Analysis of operation effects  « Changes in Commercial Facilities - Increased walking activity
of event * Lack of convenience in rest facilities - Parking problems
Selection of indicators for * Safety, comfort, continuity, accessibility, environment and flow must be considered.
regional selection
Correlation between walking * High impact on types and accessibility of building facilities

environment and physical « High impact on urban characteristics and land use
environment factors + Using detour depending on congestion
Evaluation index of walking  * Energy consumption, ratio of traffic accident, traffic congestion, speed of vehicle,
environment and service parking on the street, structure and shape of buildings, commercial area, subway station
=]= o =
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Table 2. Contents and improvement direction for eco-traffic area

Division Contents Improvement direction

Eco-traffic specialized =~ Hwaseomunno, Sinpungno Street environment  Pedestrian priority protection

street development improvement, Reorganize the alleyway

Urban renaissance Fence breakdown, Improvement of the castle lllegal parking prevention, Night time and road
business pathway, Electric pole project, LED replacement accident, Workpiece alone accident prevention
Park construction Ssamzie park and yard Creation (5 places) Pedestrian priority protection

Improvement of street  Easy maintenance (463 number), Elevation Pedestrian priority protection, Vehicle slowdown
environment maintenance (165 number), Traffic Calming
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Improvement of street environment Creation of pocket parks

Figure 2. Improvement direction for eco-traffic area
source: ICLEI (Local Governments for Sustainability), Suwon city
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Table 3. Gu’s status of Suwon city

Division Land area (buliding site) Number of households Number of population  Car registration count
2

m % Household % People % Cars %
Suwon (total) 32,340,251 100.0 484,113 100.0 1,240,699 100.0 421,137 100.0
Haenggung—dong 808,108*  (2.5) 6,671 (1.4 13,745 (1.1 -
Paldal-gu 6,548,125 20.2 87,425 18.1 206,109 16.6 62,804 14.9
Changan—gu 7,046,734 21.8 116,256 24.0 299,775 24.2 92,868 22.1
Yeongtong—gu 8,190,140 25.3 134,048 27.7 357,383 28.8 122,545 29.1
Gwonseon—gu 10,555,250 32.6 146,384 30.2 377,432 30.4 142,920 33.9

source: Suwon city(2016), The 53rd Suwon Statistics Report(2013)

*There is no buliding site, so I added the areas (Gucheon dong, Namsu dong, Namchang dong, Maehyang dong, Buksu dong, Sinpung
dong, Yeong dong, Jung dong, Jangan dong, Paldallo 1-ga, Paldallo 2-ga, Paldallo 3-ga)

There is no data on the number of cars registered, but it can be estimated at a similar rate to the population
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Figure 3. Analysis area according to pedestrian priority zone
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Table 4. Accidents by attacker and victim driver

A
. Pedestrian Car Vans Motor two—wheel Bicycle Truck Total
Division - .
v ed vehicle
a v a % a v a v a v a v a v
Before 2010 5 20 19 3 1 1 0 0 0 0 1 3 1 27 27
2011 6 17 20 5 2 1 1 5 2 0 0 3 1 32 32
2012 8 25 24 7 0 0 2 5 5 0 0 3 1 40 40
After 2014 5 14 17 5 2 0 0 7 3 6 6 2 1 34 34
2015 3 18 19 7 3 0 0 3 3 5 4 4 1 37 33

*vi victim, a: attacker
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Table 5. Accidents by injury of attacker and victim

Division Dead Heavy wound Slight wound Injury No injury un?;l}f\im Total
a v a v a v a v a v a v a v
Before 2010 0 0 0 4 0 19 1 0 23 4 3 0 27 27
2011 0 0 1 7 2 20 3 0 22 4 4 1 32 32
2012 0 1 0 13 0 23 2 1 36 2 2 0 40 40
After 2014 1 3 2 6 4 14 3 0 24 11 0 0 34 34
2015 0 0 2 7 6 18 1 0 26 8 2 0 37 37

*v: victim, a: attacker

YRS

Hod At EA ] A9 7Rt 9 02k B 20-2941= ER.2H 604 o4 ol A0 & YERT. o
L A4q0] 0] £87 02 Holo] N 1Y L4 ¥ HalA S0 o] e} ke Ao R A4
tH(Korea Transportation Safety Authority. 2015).

Table 6. Accidents by attacker and victim ages

. 10-19 20-29 30-39 40-49 50-59 60 or more Total

Division

a v a v a v a v a v a v a v

Before 2010 3 0 4 7 9 4 4 7 5 9 27 0 52 27

2011 1 1 3 2 13 11 7 3 3 9 32 5 59 32

2012 4 3 6 6 10 7 9 13 8 8 40 3 77 40

After 2014 2 3 2 4 7 3 8 8 8 8 34 7 61 34

2015 4 0 2 2 13 6 10 11 5 6 37 8 71 37

*v: victim, a: attacker

APALR-G O] 7 AL o] e F AL 9 ApiRRe] A F AfLE tha ol ot Adiake] A4 EE, 7
e} 9 AE ZE} oA S7lekgh o] £ AR B W e 8 B Al EQ1 oy At F ek
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Table 7. Accidents by type of accident

Car vs man Car vs Car Vehicle alone

Division Edge of Crossing  Etc Heafi.—on Clasl’} during Clash (iuring Side~ 1.1gle Et Worlfpiece

the road collision  parking stop driving collision collision

Before 2010 0 2 3 1 4 2 6 9 0 0
2011 1 4 1 1 5 3 4 13 0 0
2012 0 3 5 2 5 4 7 14 0 0
After 2014 0 1 4 0 2 2 i 18 0 0
2015 0 1 2 1 3 3 9 14 0 4

*v: victim, a: attacker

HRR|ER0 2 P Abe] 9 BARE TSN, A nlshaE Qg A Wobdl 2108 shetsiut,
258 ), 2HAE, AE o] F74 A0 LRtk o] HaR SAERE BRSO 47
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Table 8. Accidents by violation of law

Pedestrian ~ Uncertain . . Intersection Straight—right

L . Failure in ~ Lane Center line . lllegal  Signal
Division protection safety driving  turn progress

safe driving violation invasion U-turn violation

violation distance Violation  obstruction
Before 2010 0 0 19 0 2 1 0 0 5
2011 1 6 12 1 2 2 0 1 7
2012 2 5 19 1 3 3 0 1 6
After 2014 0 2 11 0 1 2 1 3 12
2015 0 2 17 0 3 2 2 2 8
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Table 9. Accidents by attacker and victim driver

Pedestrian Car (vans) A two-wheeled Truck (construction
Division ° s vehicle (motor/bicycle) machinery)
v a v a v a v
General Before (number) 120.3 599.3 487 57.7 116.7 101.7 24.0
After (number) 152.5 605.5 457.5 119.5 160.0 95.5 29.5
Rate of change (%) 26.7 1.0 -6.1 107.2 37.1 -5.8 22.9
Event Before (number) 6.3 25.7 22.0 5.0 43 3.3 1.0
After (number) 4.0 22.0 20.5 10.5 8.0 3.0 1.0
Rate of change (%) -36.8 -14.3 -6.8 110.0 84.6 -10.0 0.0
AZ N AFLEAS 9] Z-9(Table 10) 7FaliAb= 30A] w|gto] F7kotsd o, mofizb= 304 mIgt 2 504 o]/l
A thas 249 A0.2 Ul o] B elo] el H0R e 300 HIRte] A 9 neel deelel §
oJgt Ao & Holrk

Table 10. Accidents by attacker and victim ages

Teenager (under 30 years old)  Public (30-40 years old)  Seniority (over 50 years old)

Division
a % a v a v
Before (number) 121.3 169.0 369.0 349.3 263.3 230.0
General  After (number) 154.0 185.0 343.0 313.0 317.5 302.0
Rate of change (%) 26.9 9.5 -7.0 -10.4 20.6 313
Before (number) 4.3 6.3 15.0 15.0 12.0 13.0
Event After (number) 8.0 5.0 12.0 14.0 15.5 14.5
Rate of change (%) 84.6 -21.1 -20.0 -6.7 29.2 115
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AL G- AFALEA] O] Z3--(Table 11) 2] AFEo] Rt T ARl B! 24| o] g FE AFAL H|Fo] Fow, 2}
o) 7o) ZRAZEE A7 A Uebstth, IATE RS0 2 SRl wE waA PALT HFLS B
RoH, A2t 7| FOR Qe AFo £ E EU R YUFTE ALLE £ Ao weEh shR|uE PARIEY
of mhE A Tz o8 AR AR Bl o]k = UEAAF T o8 QIS SH A7 FEAL T ol AR W
oIt
Table 11. Accident status by accident type

Car vs man Car vs Car Vehicle alone

Division Edge of . Head-on Clash during Cla.sh St Wgrk—
Crossing  Etc .. . during angle  Etc  piece  Etc

the road collision parking stop drivi i -

riving collision collision
General Before (number) 5.0 51.0 533 20.7 104.7 827 2047 2173 3.7 7.7
After (number) 3.5 60.5 73.0 31.5 52.5 63.5 212 289.0 6.0 13.5
Rate of change (%)  -30 186 369 52.4 -49.8 -23.2 3.6 33.0 636 761
Event  Before (number) 0.3 3.0 3.0 1.3 4.7 3.0 57 120 = =
After (number) - 1.0 3.0 0.5 2.5 2.5 8.0 16.0 - 2.0
Rate of change (%) 0 —66.7 0 -62.5 -46.4 -16.7 412 333 - 100

T AJ1EAJ 0] 7-9(Table 12) YRS RN AL o B 9 A5 99t
UERT. o] A Heih ghed ARA7E wob] ek Aredetel] mh2 HaiA} o et oo

"0z
7.0 % PRl ARl T2 S AS B A5 5] W7 502 BEGH, S9N 5] B At Z7hg
202 Btk ol W SAEE SO YA AP 49 Fihes U o)A wEeFe] Ade] ufet Az 7o) B

FIF
P
lo
l
re
i
i,
i)

2|2 S50] A, WAR 0| FI wFHFL2 Wolbd EHE, At SO ALE FEA)]

Table 12. Accident status by law violation

Pedestrian  Uncertain  Failure Center Intersection Stra1ght— .
L . . Lane . o right turn Illegal  Signal
Division protection  safety  in safe .. . line driving S
S . ..~ violation . o progress  U-turn violation
violation  distance  driving invasion  Violation .
obstruction
General Before (number) 17.0 70.0 349.3  10.7 28.3 75.7 21.0 13.0 1647
After (number) 23.0 50.5 3755 4.0 20.0 88.5 38.0 145 1915
Rate of change (%)  35.3 -27.9 75  -625 -294 17.0 81.0 11.5 16.3
Event  Before (number) 1.0 3.7 16.7 0.7 2.3 2.0 - 0.7 6.0
After (number) = 2.0 14.0 = 2.0 2.0 1.5 2.5 10.0
Rate of change (%) =100 -45.5 -16.0 0 -14.3 0 100 275 66.7
=, 4 % WAEA0) HAL At T B SHER) AT 6E S4L aoks) 1w Table 137} ek
B AL Bz S4.or A | vhg Hafa 3 Zhefjare] Ak 9 Aafgo] woltl As & 4 3
on afate] Aa 120l £ UERT 6] Mo AE SEero] 8 304 vletel A A 7]
Ao, ok F ALt Bzt B S W QP P AF7E EolE 2 0= Bl siA|Rt B FA k2R &
J5)ol vz A mEFe] Al Aok, wARe] 3 Ak, FA2 ola vlelFY W T, PAAK )%
A7) B3 5o QI BT L AT TRl A0 F77} ARl B A ol olo] whe 7}
we o7k agHn

Oistu Sat3|2], Al 363 Al 22, 2018'H 48 121
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Table 13. Accident type of pedestrian priority zone

Type of accident Accident decrease effect
Driver type Attacker Car (vans)accident decrease
Victim Pedestrian accident decrease
Injury severity Victim No injury significant increase
Ages Attacker, Victim 20-29 years old accident decrease
Accident type Decrease accidents during crossing(car vs man) and parking stop
Law violation Decrease accidents Pedestrian protection and safety distance violations
Type of accident Accident increase characteristics
Driver type Attacker, Victim A two-wheeled vehicle accident increase
Injury severity Attacker Heavy and slight wound accident increase
Ages Attacker, Victim 60 or more years old accident increase
Accident type Increased accidents side angle collision of car vs car
Law violation Increased accidents involving illegal U-turns and signal violations

A 43

Bzt LAE 2 Afof o AL E/JH LS| TAH AF5-2 1ol SPSSQ t-testE -85t =412 AP sttt
YAEA (B TE) 1 GUFEA IR 2 a2 AFAAIY T A E 7|0 2 AAEAR S A5 oM, ZH |
E‘jﬂ /\}—TIE” H| 5] M5 SH R 2A517] 9ol AL Bt gk vl 7t obd Hl-& (AL A/ A A A
)& gHitsto] WMsks 245 A3ttt
1 Levene?| 524t AAAE

L5 §95% p0.1 71508 BA5E A} o2} Zh o

AYHEA Bl PAEA O] AL Hshg o] o]zt 9 .
HIE/40] 79 Table 14014 250] 7HIRHE $-8H-), 9B71(-), OlEAHH), AHAA D AP (+), 2%
(+), ARSI ¥l &) WSHE B on], walizbe HAAH+), $-83H-), APA(HARL 2 APj*<+> el

2 () & 30-3941(+), 40-49A(+), 60t oF(-)AFILO A HI&20] WL} Uit AL 54 0] B9 F425
=), FEE FEHALA Wl B,

PAFEAI 9] 74 Table 15914 Hxo] 7Fafiab= ZAPAA AR, S (+) B AR (H)ARL, 30-3941(-)ARL HI&
oA HEHE Bl on, Mozt ARG ()AL A HI&] Hak7E Ureth AL EA 0] e e S(-) 2 5
AAts FE(0), MSIEe] A B AL HSHE B3l

EAZAT ] GO LTS 7]F(Table 16) 22 AFTEA]S g oket A} of-33} 2ot 7}5111}94 AAAA T 27},

AT 37, 30-394) AT 24, MR ARl Bt FAANF FEAT gt NS GAEHNA
S Eo] ebge. ol Ahd EdCe] el A473A SHF| 37k LATALL P, B2 Sw0kT, 45
A 71EPYOR AT S D HEPH 371 50 o] whgH B HNHA DEEA] W a4 gl

WA AN £5 B Ao 957 B OIBAAT F7F, ARANT F7E, AAehE AT 74 2 Aol B

WAL 7, AEAALTL 2, AAARET 27}, AFRAALTL 27, 30-494] AFRL 74, 604] o4} AL 371, B
A8 FEAT 371 So] §218 M= Uept) ol AR ol foSR £E FF) g v QAR o
% I}, SRR SR Ao ARt =2 Aeate o] wey

]
= =
anbHolt AalAte] S4B BUGHOR AT ATt Z74e v 2ol Bast QA
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Table 14. T-test analysis results (general)
Lexl{ene Sf test for T—test for equality of means
Type of accident Accident characteristics equality of variances S
F Sig ¢ df ig. ‘Mean Std. error
(2-tailed)  difference difference
Driver Attacker Construction equipment 0.074 0.803 -0.488 3 0.659 -0.00114  0.00234
type Car(-)& 5.21 0.107 -2917 3 0.062* -0.05831 0.01999
Vans 5.925 0.093 0903 3 0.433 0.00921 0.0102
Motor(+) 0.946 0.402 -10.14 3 0.002%** -0.0064  0.00063
A two-wheeed vehicle(+) 1.165 0.359 6.136 3 0.009%*** 0.04463  0.00727
Bicycle(+) 0.06 0.822 54389 3 0.000%*** 0.03181  0.00058
Truck 0.373 0.585 -1.875 3 0.157 -0.01688  0.009
Victim  Pedestrian(+) 2.59 0.206 5.627 3 0.011** 0.03009  0.00535
Car(-) 5.552 0.1 -4.39 3 0.022** -0.086  0.01956
Vans 1.302 0.337 1.378 3 0.262 0.00759  0.00551
motor 16.194 0.028 -1.232 3 0.306 -0.01043  0.00847
A two-wheel ed vehicle 12.512 0.038 0.943 3 0.415 0.00914  0.00969
Bicycle(+) 0.366 0.588 4.053 3 0.027** 0.04466  0.01102
Truck 7.892 0.067 2056 3 0.132 0.00495 0.00241
Injury Attacker Dead(+) 3.272 0.168 5733 3 0.011** 0.00325 0.00057
severity Heavy wound 1.675 0.286 1.948 3 0.147 0.01436  0.00737
Slight wound(+) 0.775 0.444 17.312 3 0.000*** 0.0533  0.00308
Injury 0.688 0.468 2.066 3 0.131 0.01006  0.00487
No injury(-) 0.646 0.48 -6.925 3 0.006***  -0.09433  0.01362
Other unknown 2.55 0.209 1.008 3 0.388 0.01336  0.01325
Victim  Dead(+) 0.098 0.775 3275 3 0.047** 0.00338  0.00103
Heavy wound 7.696 0.069 -0.437 3 0.691 -0.01168  0.0267
Slight wound 6.713 0.081 -1918 3 0.151 -0.04109  0.02142
Injury 0.06 0.823 -0.116 3 0.915 -0.00088  0.0076
No injury(+) 3.783 0.147 3.868 3 0.031** 0.04636  0.01198
Other unknown(+) 2.786 0.194 2622 3 0.079** 0.0039  0.00149
Ages Attacker Under 20 years old(+) 0.03 0.874 2.584 3 0.082** 0.02243  0.00868
20-29 years old 0.314 0.614 0.476 3 0.666 0.00709  0.0149
30-39 years old(-) 4.502 0.124 -2.466 3 0.090* -0.03789  0.01537
40-49 years old 0.247 0.653 -158 3 0.212 -0.02963  0.01875
50-59 years old 12.373 0.039 -0.589 1.23  0.646 -0.01248  0.02118
Over 60 years old 47.149 0.006 4201 1.08 0.134 0.05251 0.0125
Victim  Under 10 years old 2.071 0.246 1.93 3 0.149 0.0044  0.00228
10-19 years old 5.777 0.096 0.483 3 0.662 0.00306  0.00633
20-29 years old 3.991 0.14 -0.272 3 0.803 -0.00424  0.0156
30-39 years old(-) 22.174 0.018 -4.619 3 0.019** -0.04875  0.01055
40-49 years old(-) 0.2 0.685 -3.897 3 0.030** -0.02773  0.00712
50-59 years old 0.766 0.446 1962 3 0.145 0.02709  0.01381
Over 60 years old(+) 1.121 0.367 3016 3 0.057* 0.03791 0.01257
Accident Car vs Edge of the road 0.133 0.74 -1.131 3 0.340 -0.00243  0.00215
type Man Crossing 4.473 0.125 1.008 3 0.388 0.00664  0.00659
Etc 152.162 0.001 1.228 1.05 0.428 0.02066  0.01683
Car vs  Head-on collision 229.519 0.001 0.409 1.03 0.751 0.01009  0.02465
Car Clash during parking stop(-)  3.001 0.182 -3.507 3 0.039** -0.07339  0.02093
Clash during driving 0.379 0.582 -2.172 3 0.118 -0.03166  0.01458
Side angle collision 0.184 0.697 -0.3 3 0.784 -0.01117  0.03722
Etc 0.71 0.461 1.073 3 0.362 0.07227  0.06736
Vehicle Workpiece collision(+) 1.403 0.322 3.269 3 0.047** 0.00257  0.00079
alone  Etc 22.43 0.018 2966 1.10  0.188 0.00642  0.00217
Law Pedestrian protection violation 3.782 0.147 0.484 3 0.661 0.00591  0.01222
violation Uncertainsafety distance 3.607 0.154 -1.944 3 0.147 -0.03022  0.01555
Failure in safe driving 26.455 0.014 -0.044 113 0971 -0.00036  0.00816
Lane violation 1.153 0.362 -1.999 3 0.140 -0.00947  0.00474
Center line invasion 10.323 0.049 -4425 126  0.102 -0.01277  0.00289
Intersection driving Violation — 0.743 0.452 139 3 0.259 0.00914  0.00657
Straight—right turn progress 0.812 0.434 2239 3 0.111 0.01898  0.00848
obstruction
Illegal U-turn 0.037 0.859 0.171 3 0.875 0.00109  0.0064
Signal violation 6.977 0.078 1.065 3 0.365 0.01769  0.01662
& () means significant variable, (+) means an increase in accident rate compared to the year prior to the event,
(=) means an decrease in accident rate
% *p<0.1, **p<0.05, ***p<0.01
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Table 15. T-test analysis results (event)

Levene’s test for

. . T—test for equality of means
equality of variances

Type of accident Accident characteristics n . ” S Nean  Std_error
& t (2-tailed) difference difference
Driver Attacker Construction equipment 9.6 0.053 -0.775 3 0.495  -0.01042 0.01345
type Car 0.691 0.467 -2.207 3 0.114 -0.1832 0.08303
Vans 0.091 0.783 0.711 3 0.528 0.02067 0.02908
Motor 8.041 0.066 -1.533 3 0.223  -0.02276 0.01485
A two-wheeed vehicle 0 0.997 0.644 3 0.565 0.04973 0.07721
Bicycle(+) 43.269 0.007 5.95 1.06 0.097* 0.12471 0.02096
Truck 2.703 0.199 -0.431 3 0.695 -0.00982 0.02277
Victim  Pedestrian 105.674 0.002 -2.528 1.05 0.229  -0.07191 0.02845
Car 0.027 0.879 -2.133 3 0.123  -0.10502 0.04924
Vans 0.262 0.644 1.585 3 0.211 0.04169 0.0263
Motor 3.938 0.141 -1.439 3 0.246  -0.02708 0.01883
A two—wheel ed vehicle 2.248 0.231 0.581 3 0.602 0.02707 0.0466
Bicycle 87.157 0.003 4.228 1.03 0.142 0.11775 0.02785
Truck 2.055 0.247 -0.275 3 0.801  -0.00124 0.0045
Injury Attacker Dead 1.85E 0 1 1 0.500 0.01471 0.01471
severity Heavy wound(+) 6.586 0.083 3.393 3 0.043** 0.04602 0.01356
Slight wound(+) 0.379 0.582 3.768 3 0.033** 0.11907 0.0316
Injury 0.911 0.41 -0.083 3 0.939 -0.00263 0.0318
No injury 6.413 0.085 -1.31 3 0.281 -0.10882 0.08306
Other unknown 0.085 0.79 -1.903 3 0.153  -0.06834 0.03592
Victim  Dead 84.714 0.003 0.797 1.07 0.564 0.03578 0.0449
Heavy wound 1.84 0.268 -0.537 3 0.629  -0.03634 0.06767
Slight wound 0.758 0.448 -2.246 3 0.110  -0.15596 0.06943
Injury 9.6 0.053 -0.775 3 0.495 -0.00833 0.01076
No injury(+) 0.019 0.9 3.596 3 0.037** 0.17526 0.04874
Other unknown 9.6 0.053 -0.775 3 0.495  -0.01042 0.01345
Ages Attacker Under 20 years old 8.525 0.062 1.765 3 0.176 0.09765 0.05532
20-29 years old 0.537 0.517 0.072 3 0.947 0.00268 0.03711
30-39 years old(-) 7.769 0.069 -3.106 3 0.053* -0.07419 0.02388
40-49 years old 0.368 0.587 -0.644 3 0.566 -0.05124 0.07959
50-59 years old 1.991 0.253 1.614 3 0.205 0.05548 0.03438
Over 60 years old 0.163 0.713 0.45 3 0.683 0.02557 0.05686
Victim  Under 10 years old 1.85E' 0 1 1 0.500 0.01471 0.01471
10-19 years old 1.51 0.307 0.201 3 0.853 0.0087 0.04324
20-29 years old 0.848 0.425 -0.925 3 0.423 -0.0714 0.0772
30-39 years old 2.473 0.214 -1.16 3 0.330 -0.0971 0.0837
40-49 years old 2.318 0.225 0.439 3 0.690 0.04029 0.09177
50-59 years old 0.201 0.684 -1.277 3 0.292 -0.0728 0.05702
Over 60 years old 4.583 0.122 1.69 3 0.190 0.07224 0.04275
Accident  Car vs Edge of the road 9.6 0.053 -0.775 3 0.495  -0.01042 0.01345
type Man Crossing(-) 8.587 0.061 -2.905 3 0.062* -0.06314 0.02174
Etc 0.253 0.65 -0.073 3 0.946 -0.00327 0.04454
Car vs  Head-on collision 4.256 0.131 -2.097 3 0.127  -0.02592 0.01236
Car Clash during parking stop(-)  0.038 0.858 -4.992 3 0.015** -0.07318 0.01466
Clash during driving 0.061 0.82 -1.48 3 0.235  -0.01932 0.01306
Side angle collision 0.468 0.543 1.301 3 0.284 0.05049 0.03882
Etc 17.616 0.025 1.153 1.17 0.432 0.0907 0.07867
Vehicle Workpiece collision - - - - - - -
alone  FEtc . . 1.342 3 0.272 0.05405 0.04029
Law Pedestrian protection violation  3.938 0.141 -1.439 3 0.246  -0.02708 0.01883
violation Uncertainsafety distance 4,165 0.134 -0.634 3 0.571 -0.04514 0.07121
Failure in safe driving 1.19 0.355 -0.818 3 0.473  -0.10992 0.13441
Lane violation 7.2 0.075 -1.521 3 0.226  -0.01875 0.01233
Center line invasion 138.098 0.001 -0.502 1.05 0.701 -0.01323 0.02635
Intersection driving Violation 2.662 0.201 0.058 3 0.957 0.00085 0.01465
Straight—right turn progress 3.12E'6 0 3.571 1 0.174 0.0434 0.01215
obstruction
lllegal U-turn(+) 2.006 0.252 2.969 3 0.059* 0.0559 0.01883
Signal violation 13.394 0.035 1.444 1.14 0.364 0.11397 0.07893

& () means significant variable, (+) means an increase in accident rate compared to the year prior to the event,
(=) means an decrease in accident rate
% *p<0.1, **p<0.05, ***p<0.01
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Table 16. Accident status by accident type

Attacker
o A two .
Division Car  Motorbike wheeled  Bicycle Dead Heavy S No injury i S
vehicle wound wound years old years old
General - + + + + + - + -
Event + + + -
Victim
Do Pedestrian Car Bicycle Dead No injury =20 =2 Ouer €0 Car Vs man
years old  years old years old  (crossing)
General + - + + + - - +
Event + -
Vehicle
Division Car vs Car Vehicle alone lleeal U—turn
(clash during parking stop) (workpiece collision) & "
General - ¥
Event - +
¥ +.0 Increase, —.: Decrease
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Table 17. Accident status by general vs event characteristics

Attacker Victim Vehicle
General Motor A two-wheel No 10-19 Pedest . 30-39 40-49 Over 60 Vehicle a‘lone
area Car bike  ed vehicle Dead injury years . o Car bicycle Dead years years years (work piece
old old old old collision)
General - + + + - + + - + + - - + +
Event
¥ 90% confidence level, In.: Increase, De.: Decrease
Event area Perpetrator Vehicle Vehicle
Heavy wound Car vs Man (crossing) Illegal U-turn
General
Event + - +
Both area Perpetrator Perpetrator Perpetrator Victim Vehicle
Bicycle Slight wound ~ 30-39 years old No injury Car vs Car (clash during parking stop)
General + + - + -
Event + + - + -
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