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ojojAl= wAIHES 7HAAL Sl AFoIT(HHEAFH, 2013). o= <l &
AR A2 A7t w2 AFor AARLL Lo, 55| o|FAt WEAL HlE
o] &, AFgAS] Hlek w2 ZoE Uetd Uth(Allen et al, 2017;
Lin and Kraus, 2009; Manan and Varhelyi, 2012).

olFxt wFANE +AAFe] A®(Lin et al.,, 2003; Mullin et al., 2000),
helmet wearing (Houston and Richardson, 2008)alcohol and other drug
use (Williams, 2006), inexperience and driver training (Mullin et al.,
2000; Lin et al., 2003; Woratanarat, 2013), riding speed (Li et al., 2009)

o o5 FFE W= Ao AT Yk,
1.1.2 449 984

2 Helert ITAYS] dHe s Agdxrt o= e JH= Wgt
St JEd| HiEAIdAE O20(On-line to Off-line, 28Qloz A=
MU|AS FohH exeQlog AlFE)AH| A SiEal i, 55 =
|& HetF2elA 2etd HAPP) T SHO=E J4sHA E2A]al Ut

=

(BF2, 2016). B WFANL AAEL GRS SNOR AP

Aol

N

FHIE AWt glom g 1), <a7]1e), HEgs) & HiEd F2 3
Aol FAE HiSEiAllA Aot A2 Lol HUHQ016, AFXD). 20153
A Fdse ez o dExAtelA HE, sigsitae] 25871=

EHS Al B2 = HaTh /lolAT(42.9%, BiES 36.5%), ‘'t €= st

I Ajont FakA] BT 23.3% (1S Y 25%) s SEAPE ot A&4 Ut
o} shte] 18P 2] Har Joh(HEA, 2016)
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Qo] ofsjgA] wet AF A EEARIX ARG Ba)o] opd wig A 4
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1,713 (A AP 409), 2016\ 1,570 Akl Abg=at 259) 2 34z o
Tt 317g0] APgSkal 1,6457 9] Byt WAstelon, iR wsAbarel ofgh
Az JePdoherAREAZE 2017). E3E 2016 FFE-FAE| A4 9
SPH WEARIS] Yle R Ao %UH F9)(35.1%), A1+ W i
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Aoz zAE QLY.
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1.2.1 o]&#2] A9

olgals Hzk Qo ¢ EHlo] olExEal REAO)Z S thoFslth(HA]
A, z-83F 2013). QEHolER= HAL 9 E(Auto)9}t HEo]AZ(Bicycle) o] T4
o7 AEoA FrEolA U AE Al gl gololuf, AAHeR dE
b et ARESE QITHAdA, 283, 2013).

AX
L 9yor & WY b A 719 BAglel 191 B 2219 At
2 e5sblol AT ARR olEe] AA W 1ok FAR TEE Hol]

A ousid(F7PHEARAE, 2017), ERUSY A%
125cc ©olste] o]gAtsats YEr|FAAAAR Ax Helste] Aolsta 9t
(E7H R4 EANE, 2017).
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THZER), 50ccel (@), 100ccz2 HFE), 260cczI ()= EFIATHETHH
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opdTt H5E sl8dth &4 50km/h, EAIQIEER  100km/h, ARHE
100km/h, 2% 130km/hE2 =29 &£5E Asksty 9lom, Hi7|2F 50cc

,12,



ojuto]7 HIEL 45km/h B|Hel Kleinkraftrade 1&£E=2 o] 84S 24
okal Qtt. E3E o]JxF A= HEEA] oREANZIeF N AH|E H]X|5H
of SHHQIHAEAFTE, 2017)

1244 592 A

5o MEEHLE 20149 SURH olEA LARS W AZAF A Al

FAH SFe ZAekA] eerhQAEATH, 2017,

1.2.4.5 mA0] AH|

[El

Zo| = o]FAFE cyclomoteur(Bl 713 50ccm|9t, 145 45km/ho|s}),

motocyclette legere(Mi71%F 125ccu|¥t, &8 11kwo]s}), motocyclette(Hi7]%F

olftel &4 50km/h, EAYZ 90km/h, YRFEE 110km/h(He ==29] 3¢
= 100km/h), 1% 130km/h £E5 ARt 2lom, cyclomoteur(H7] %
50ccH]Rh, &L 45km/holsh o] e+ N&TE o]go] S|ER] o=tk
ZHARQI WEHE 2dAW miie =AQ® 80km/h, D¥HE 100km/h,
V&35 110km/h 5 £ (7)1E2%5E-10km/h)E AlgH gtk H 20162

£ o|EA 4R HHx7], A S oFSkelal, olE fHtAol= dEi=m
FA 9072)5 Faksty QotQPHEAFHE, 2017).
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1.2.4.6 9=2] A=

S2 714 AgetE ol2A eATEE o4 Fo] LA 4 YES & 9

1.2.5 Violation A2 9@ A3

oI7Fe. A4SH= EAolty, "o RE WHSkE= Aol QitoltKTo error s
human)" 2= AF &go] St
A7 = FHH(Human erron)s 875 += AYE, ¢4, &

SO
A AZEeIdiel 2178 FHE SHAl Eote A B FAET ARIE sk AL

e oAV The st MR gk nlE 27t ole BHE 94
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2k e (Mistake)= 4% oide EXEsHAY HRFE EX oldistal 2)sto]
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o] dAFCR doju= T FoA YFRE Aol QALY T 7199
Aol oJste] WAS= FE EoHH, $WH(Violation) Ao A
A Agol= o2 w2 gAY FAskE AE KIHHHHE,
2012).
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L 748 3 T4

2.1 A7 &3

)

of WA 39 ol TR AY AeAE AAUFeR Sy, 24 B =)
o AtdAE] dlolEE 20159 AFGASIEIAE E-gotsick

TERE2FE 2w wEH AR st Ao s 2 A A
AATE 263,85970 4011 FARE 979,47390 |tk ASiAHE 9,089 0] B

RSt 1% AL A 868790l W Asiais 402o] BAyst
%3

ge] AR 715 8 BR AR Asirte] 4] B ARE @
TEENYERO FFEZAGER] ofote] BRstn Qlong, 4FERy
TYEER(HER) JIHe] A, JEERGER) e A%A, dEER
(287 &4 9 %19l o AsRte BRsks 3ol Aaslolof s,

2 AFolME FRAEATTEANA Alset (E2-1)9 20158% =4 B =4

[0

o] Asl A 9,089 FolH ATFF F oA WEATE AT Aot
£ oo Jdo] 4TSS AESt] GIRFI /BT 131759 el

it

,17,



GE2-1) S41 9 %ure] ASARHAHRATR. 20159 715

T& 44, ) H| 1
A 263,8597 4
| 979,473
R RS 9,089 (ZHsl& 0.93)
APk} 5773 (Tel-& 0.58)
A A A 8,687 (AFarA el 0.89)
A A s 2 40273
Ap 1 BAF R} 8,636
B A LAPE A 49t (YA RIS 0.50)
Argolgkzf 394
AP AY R 873
T1QJAFAI AP AR 2

A 9 AFFAE AL, BAE B4 2 e Z9 AZh HEE S
]l ik, 591~15¢1, 169 oo r ERsplen, Z&Hde+= UHE weh 1~2

N miek, 2~3704d omjRk, 3~670 mieh 67id oo R ERSHlth Ee, i§

o] Fe= 8-} JA)/DgAog Baesigh ALQelodE AsidE, &
2, AeiER, e, e, AAARte s EReton, s

= A, Ao, BAE BRSO, TRedds

rr
o
=
e
=
2
:‘_14
o
=

,18,



Y ooz BEsllt AAZI] Fe 07 6AoIA F AR el
ARE g o 647K Helekalrt, AskER, Ao
=

6
IHE R EAMEKOICD)Y] &FAE 7|eo2RE AEFst

LY =
ot
(F 2-2) A3 W ARSI} H
=73 H = HEo 4T {3
Sk 10d, 20d), 30thold
A3 skal | S, ok 4
A A TR 51u9lk 5¢1~15¢1, 16¢lo]4
21l EFREPS EaeE 1~2701En)st, 2~371EmRt,
3~6711EuY, 6711 o)
T2 82 ] /a8
Al = APRE, Sl A, B RE
TREAYS 671 n|qt, 671Hol
A P —%éi/%ﬂl/%}?,_%ﬁr, 23/ 48/ 2,
0ol HEd, 34, 7]E
= Al 7] =4, IR, I, W, 25 45, 7
A8l - vl B, R, o VisstE, & B
AP LA ZE FKF, ofzk

2.2.2 Violation®] = A

(E2-3)2 Violationo] W2 AFe] ZAPE U QTELE Lehd F
£A5RE Violong Uehe, Eguiszs 244 2@, 4
Hed, F2, Y, AR, DEI, AER, AW, Fhie), BHL

,19,



(E2-3) Violation®] & ZAI=1} S

& W BIk3
WS | 4EF) A, F2] 9k B2
A8 | (3%F) FAA, ZalA, A A
TR (3%-%F) 5¢m vl 5¢1~15¢1, 16%1o]4F
AHd (3FF) 10dW, 20dh, 30tho] ¢
= N (5%‘?{‘) 17H%U]E‘ﬂ', ]."’27]‘]'%]_13]?1', 2~37H‘?§J_U]E'l',
eqn |7 3~670¢ v, 671l
g | QEF) AEF, drA)/deF
N (6357) =d/dA/ 27, D3, /2R,
o ZhoTm HZd, 34, 7|
A1 H | (7R =4, dFE/Y, 98 ¥, FHF £, 7]E
ame | (TR TRl PR BB, o, T/
e %, 59
o oRE  [ofxteld 1, T1ElA g¥ow 0
s W/ [ wned 1, a3 ged 0
dz | W=oldW 1, 18A %kow 0
An [Angold 1, 154 ¢ed 0
gmee | A [AAzelE 1, 384 god 0
Az AR 1, 18x ko™ 0
ZhEgd | Zt=edold 1, 19x] o 0
¥UEE | ddsEold 1, 1%9x ¢kom O
=2 E2old 1, 79X ¢oH 0
20 A=zt | AExlolw 1, g8A 9kow (
OIS T olmar | olmatolw 1, 1A ¢kow 0
R 8=} Haiztold 1, 79x] o 0
Z =9 A il Aol 1, 7¥8A ko™ O
(A3t Pkl sideld 1, 784 oW 0
453 =@ | Zdold 1, 184 ¢ow 0




20, 308} o}l Hfol7k EAjSHAE FAstect
B ATAE SYASEY WMokl wet F5W57} oA WalsheAE
HILEAS] 915 ZolAE AF A olgstel AR T ¥ o] AERE
YA AAsIEon, o2 gIs) EAUAA SPSS 18.0(1H2-DE ol &5t

=
=
AL, folFEE 0,058 A8aigr

A7 712 SPSS 18.0
~ e

<1E2-1> SAHZ1A] SPSS 18.0 o]-& E &4



o 4 7519(57.0%), 5]

(4.9%) AeH= Aoz LJeht

Uepget. 4 1049 A9
Hog ule A vepih

o

= 7 WERa, 30t

ool A
oFAlo]| A} HFAEEE AfsliAl H]-8(89.1%)0] Ath

At ExE e, HAH
, THA] 156(11.8%), BA] 6478

2 Asjate] APy HEe SAHoR Ao}

= 466.086, p <0.001). 10tH(89.1%)2} 20tH(79.9%) =
L ZAN(49.4%)0] Atjdoz

(E 3-1) 2A8E 590l & A Aoz 2
A Y g
ol A A
eren 10t 20tH 30tho] A S

22 261 326 164 751
&2

% (89.1%) (79.9%) (26.6%) (57.0%)

e 5 37 304 346
z 2

% (1.7%) 9.1%) (49.4%) (26.3%)
i = 20 30 106 156
;;;l.x]

% (6.8%) (7.4%) (17.2%) (11.8%)

e 7 15 42 64
=2

% (2.4%) (3.7%) (6.8%) (4.9%)
&7 2% 293 408 616 1317

% (100%) (100%) (100%) (100%)

,22,




3.1.2 429 Az Ex

(B 3D+= dA9dE AYE HRol wE Asizr 2xE5 vEhdm, A
o= 59 mgb 1,002%(76.1%), 591~1591 193%8(14.7%), 1691 ol
1227 (9.3%) AAsh= Aoz Uepdth
TR W AsiRte] dAgy] ExE SAHoR Fo|r} = Ao Uehd
tHx*= 63.715, p<0.001). 1071(87.0%)t 30EN(78.6%)91A%: 591 vt A4
oA AT Azt FiAeR A vERaL, 20t= 591 ol ellAl A
oz =7 yehdth 59 1001978-¢ 591 wwt ApdadollA HARE At H]
&(87.0%)°] Aoz ule =A et

F 3-2) R mhE AFUE A 2

Sk

o 10t 204 30t o] A
R 5 255 263 484 1,002
R % (87.0%) (64.5%) (78.6%) (76.1%)

) ) 55 27 75 91 193
PHIes % (9.2%) (18.4%) (14.8%) (14.7%)

1691 o|A 8 11 70 41 122
% (3.8%) (17.2%) (6.7%) (9.3%)

N 3 293 408 616 1317

A % (100%) (100%) (100%) (100%)
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(B 332 A I&5dsd] U2 Aot BxE vepe], dAxez
178 mRt 6788 (51.5%), 1~27§¥ w9t 1929(14.6%), 6704 olF 167
(12.7%), 2~3719 122%(9.3%) A}Alok= Ao2 LErsith

TEdgol| T2 Aafjzte] A R FAHOR ozt gl Aoz
UeRdtHy® = 41,512, p < 0.001). 10tholAl 1702 ulgh(61.4%) 58k A
SiAE AiE oz B vERa, 300 ool 671 oA (17.7%) R
A7t diiHoes A vepgeh 59] 10tHollAe 378 mlvh ZRe s
A7} 85.4%5 AAIShE Ao UERTH

==

(E 3-3) 2&HUEP] T2 APE A 2=
A

s 10t 200} 30t °) A
} = 180 212 286 678
1702 wwk % (61.4%) (52.0%) (46.4%) (51.5%)
) - 33 67 87 192
1~2704 »w o (13.0%) (16.4%) (14.1%) (14.6%)
] o 49 33 57 122
2~374 4 Wit % | (10.9%) | (8.1%) (9.3%) (9.3%)
) - 30 51 77 158
3~6704 vt o (10.2%) (12.5%) (12.5%) (12.0%)
Q) AR ® o v > —
6714 °]7 o (4.4%) (11.0%) (17.7%) (12.7%)
§ . 993 408 616 1317
g o (100%) (100%) (100%) (100%)

,24,




3.1.4 1-§FHE Azt X

L= o o= Aozt BEE2E YERH,
887 (67.4%) AAlok= Aoz eyt

W71zet AgA IRl 18 o gl Abg

kS| RS

o7 FR9H, JAFS ArIzte]l iE~1E mitter ZR3kAL, Afrito]

Uepehy

= 139.708, p < 0.001). 10tHelA
Sz o= E=A UEREa, 30t

P/ L&
ol gollA=

21(93.5%)°1 4 A
AF22(45.8%) 014 A AL

7V =A Uebdth A8zt sobdel met 82 749 Asiat vlgo] =4
R, Az Yool met LA/ 82 e Aot Hlgo] =4 Y
b
(E 3-4) 18Feo] e AGhE Asiat B
A=
A} ] %
e 9 10TH 20t} 30t °]7d A A
ksl 19 129 282 430
8=
% (6.5%) (31.6%) (45.8%) (32.6%)
ksl 274 279 334 887
/L&
% (93.5%) (68.4%) (54.2%) (67.4%)
s} 293 408 616 1317
SHA
% (100%) (100%) (100%) (100%)

,25,




3.2 AFHE At

Am
o,

3.2.1 BAH=E Aot A7 X

(E 35+ A9 A zel o Aozt =25 UshH, dAde=
2adat 1,132 (86.0%), AalAt 1548 (11.7%), A8t 319(2.4%) Ax|she A
o= Uepgrt,

AAEe] G2 Asiate] du BEE SAHoR Ao} g gom
ERdth(y® = 18.426, p = 0.001). 10thollA BARH91.1%)7F Ajdoz
Al Vebg A, 20tioll A= APGRH3.45%)7F AR o2 =A] et on, 30
oldells AalAH15.1%)7t dHH 2 =A Yttt §39] 10tolA= F4=t
91.1%)7} tF-&2 2A|oh= A= Yehdth

i

Hir

(E 3-5) Aok s AgidE szt B
il
10t 20tH 304 o] 2 A
A=
“é 267 352 513 1,132
-2 Af
% 91.1%) (86.3%) (83.3%) (86.0%)
kes! 19 42 93 154
3l 2f
% (6.5%) (10.3%) (15.1%) (11.7%)
e 7 14 10 31
A2}
% (2.4%) (3.4%) (1.6%) (2.4%)
22 293 408 616 1,317
SHA|
% (100%) (100%) (100%) (100%)

,26,



(E 362 AdE F=&dda] IE Aozt F2E5 yehdH, AAZ
o2 670Y Hlet 961H(73.0%), 6712 o4 356W(27.0%) AAH= Ao 1}
et

2REAUS] B2 AohAte] AR BEE FAHOR Aol7k U Ao
2 UehgtHy? = 13.900, p = 0.001). 105el4%= 671 n]eH(80.2%)°] Akt
Hog = yERTa, 30t olidolls 670E o (31.3%)0] AHiFHoR =4
Uetstth Aol S7kgdel wet 671 ol/dellAl Hlgo] =A WEstal, Aol
wropgle] wat 670 mIgtell A Hlgo] =A| YERTH

(E 3-6) 22&ALeol g AZHE Asiar 22

A
10 20t] 30t o] 2 A

SEE DR

k| 235 303 423 961
671w Rk

% (80.2%) (74.3%) (68.7%) (73.0%)

ol

58 105 193 356
671 € o)’

% (19.8%) (25.7%) (31.3%) (27.0%)

ol

293 408 616 1317

A
% (100%) (100%) (100%) (100%)

,2’77



3.2.3 AolEFE AoiA Ex

(B 3D A9 Aol o2 Asiat EEE e,
ZA/AA/ETE 7119 (54.0%), G 207H(15.7%), A/ SAH/Z0AE 189
(14.4%), H=d 104H(7.9%), o+<4 89%(6.8%), 71&F 17H(1.3%) .2 el
1=

AellERo] w2 Aszte] Ay BExl EAROZ zjolr) Q=
Uehdth(y® = 50.252, p < 0.001). 108 H&E(13.3%)0] Aoz
LA Yebdy, 20tiolA e 2/ A/ A A (17.6%)0] AtiA o2 =] vERt
o, 30 oofAE ZA/AA/ET(60.2%)7F HHAE SR E=A LpERGT

AAH o=

P
o
Hl

Am

5], 10doA 9] HEE(13.3%)2 20tH(7.1%), 30t ©]d(5.8%)°l H|ste] 2H|
7prto] A Lrebet,
E 3-7) AfERA BE A0 A Bx
212y 304 »
TR S A I
juz]
PR 3 130 210 371 711
% | (44.4%) | (51.5%) | (60.2%) | (54.0%)
01 E 42 58 107 207
% | (14.3%) | (14.2%) | (17.4%) | (15.7%)
3 60 72 57 189
EARANICE PANEAR °
Rl % | (20.5%) | (17.6%) | (9.3%) | (14.4%)
R 8 39 29 36 104
= % | (13.3%) | (7.1%) | (G.8%) | (7.9%)
5ol 2] 19 32 38 89
% | (6.5%) (7.8%) (6.2%) | (6.8%)
v 3 7 7 17
71 €k
% | (1.0%) (1.7%) (1.1%) | (1.3%)
. 7 293 408 616 1317
= % | (100%) | (100%) | (100%) | (100%)

,28,




3.2.4 A7|3E Aot BEx

o w2 AJSxt B E vl HAF o
= =7 685H(52.0%), ®A/Qlt] 196 (14.9%), mF 1899 (14.4%), =] 104
H(7.9%), B3 99H(7.5%), 28 22%W(1.7%), 7Iet 22W(1.7%) &0 }e}

AeEloll mE Azt A BExs FAFCR Aoyt Qe Fo=R
AEeg =7 e, 20tiolAdE E/QU(16.7%)7F AHHoR =7
ol E ZA(58.4%) F AF(9.4%)7F ATjHdo=z =4
Uebstt dgo] Wopde] wet mi 9 Ko tigt vlgo] A yEL, o
o] ot met Z29] Hl&o| A UERT

(E 3-8) Asf7|ge] wrE AZdE Asi#t 22

A
10TH 20th 30t ol 2 A
&l 7] &
124 201 360 685
(42.3%) (49.3%) (58.4%) 52.0%
41 68 87 196
(14.0%) (16.7%) (14.1%) (14.9%)
60 72 57 189
(20.5%) (17.6%) (9.3%) (14.4%)
39 29 36 104
(13.3%) (7.1%) (5.8%) (7.9%)
19 22 58 99
(6.5%) (5.4%) (9.4%) (7.5%)
4 8 10 22
(1.4%) (2.0%) (1.6%) (1.7%)
6 8 8 22
(2.0%) (2.0%) (1.3%) (1.7%)
293 408 616 1317
(100%) (100%) (100%) (100%)

,29,




3.2.5 AolEE AsiA Ex

(E 39= AP Aairglol whe Asia RxE vehie, Ao
= ohal/d 5659 (42.9%), SPH/SE 2098(15.9%), B/EE 1819(13.7%), ©
7 154%(11.7%), &% 138%(10.5%), & 46W(3.5%), 5 24%(1.8%)=0=
LFERsLT

ool we AsiArel Agy Rie FAHCRE Aot ¢
LERITH® = 95.942, p < 0.00D). 10Tjell M SHATR(27.3%)7F Adid e
2 &7 vebda, 20diel A o)/ E48.5%)0] AiHeR EA veRdon,
30t olIAE oA(15.4%) 2 B5(15.4%)0] Aoz &7 Yepdeh 4
ol wopgel what ohil/FR Hlgo] &7 Uehdal, Aol worgel wet of
Ae] Hlgo] A UEET

Aoz

rr

(E 3-9) AsiFflol we dZdE Asixt £

A3
10t] 20T 30t) o]t 2 A
43l - ¢
he] g 112 198 255 565
% (38.2%) (48.5%) (41.4%) (42.9%)
]
opul /= g 80 61 68 209
% (27.3%) (15.0%) (11.0%) (15.9%)
95w & 40 65 76 181
% (13.7%) (15.9%) (12.3%) (13.7%)
o7l Ué 19 40 95 154
% (6.5%) (9.8%) (15.4%) (11.7%)
W 7 18 25 95 138
% (6.1%) (6.1%) (15.4%) (10.5%)
w 3 14 9 23 46
! % (4.8%) (2.2%) (3.7%) (3.5%)
g e 10 10 4 24
% (3.4%) (2.5%) (0.6%) (1.8%)
a7 7 293 408 616 1317
v % (100%) (100%) (100%) (100%)
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3.2.6 AFLAIZHE ARt EE

B 31002 AFE AtnAzre] wE Aot REE UER, HdAA
o & ozt 773 (58.7%), F1F 544 (41.3%) AA|sH= Ao = vrebdtt
T QLAOAIRE~QFI8A7IR] 5, oftk2 2% 18AIRE~TZE 246
AZHAE ofn]giet.

AtaAIZEe] e AfSiAre] A”d BE= sARCRE Ao|rt Qe Ao=m
Urebgth(y® = 92.786, p <0.001). 10tH(79.5%)2t 20T1(62.3%)%= oFzto] At
How %7 uehta, 30Ti(53.5%)E  F7kol Atidon WA epdh
E35] Aatirt Be4E ofze] ASAt B UEdon], At wesE
27k ASA A hebd,

3E 3-10) AARZE] o2 AP AsiAt 22

o9
° 104 20T} 30t} oA A A
AFILAIZE
k5| 60 154 330 544
F3r
% (20.5%) (37.7%) (53.6%) (41.3%)
e 233 254 286 773
S >4s
% (79.5%) (62.3%) (46.4%) (58.7%)
™ 293 408 616 1317
SHA|
% (100%) (100%) (100%) (100%)

,31,



IV. SAHE FAEARS] AL 9 Violation #-4]

o)

4.1 9129 EA3} Violation &

4.1.1 €A91E §99] W= Violation? Hi

(H4-1D2 %"]HH%} @1} Violation +#3EE YEHH, "1"2 fHkRto]1
0" 2% = Aot} Az QRtoA= oFAl viE Asial FollA AT E
H5 H18(11.9%)0] 7FE =11 §H21(11.5%), BA(4.7%), ZFX(4.0%)%=0= 1}
el SA14 Aol Qe Aoz yeRdthy® = 19.420, p < 0.001). S¥A
AHME HAAHoR FA(4.0%), F52(3.8%), T (3.2%), EAB. 1%+ =
e, A4 Zol7l gl Aoz uehdth(y® = 0311, p = 0.9598).
Violationo| A= AAHoz  FAN(15.6%), THA(14.1%), EA(1.8%), ZFA
(1.5%)w=22 Uerds, SAA 2o|7h e Aoa Yepdthy® = 15.396, p
= 0.002)

—_

(B4-1) LA §99 Violation BF

violation A5 9JEt ZolM X violation
AA
©403) 0 1 0 1 0 1
138 18 151 5 134 22 156

i

11.6% 14.5% 11.9% 10.0% 11.7% 12.9% 11.8%
332 14 333 13 320 26 346

3

Al % | 88.5% 11.5% 96.8% 3.2% 85.9% 14.1% | 100.0%
%
3

55.5% 71.8% 56.9% 60.0% 55.3% 68.8% 57.0%
61 3 62 2 59 5 64
% | 95.3% 4.7% 96.9% 3.1% 92.2% 1.8% 100.0%
% 5.1% 2.4% 4.9% 4.0% 5.1% 2.9% 4.9%
] 1193 124 1267 50 1147 170 1317
dA | % | 90.6% 9.4% 96.2% 3.8% 87.1% 12.9% | 100.0%
% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

7OV | amio400, P=0000 | <0311, P=0.958 | <1539, P=0.002
4

FA | % | 96.0% 4.0% 96.2% 3.8% 92.5% 1.5% 100.0%
% | 27.8% 11.3% 26.3% 26.0% 27.9% 15.3% 26.3%
3 662 89 721 30 634 117 751
F | % | 88.1% 11.9% 96.0% 4.0% 84.4% 15.6% | 100.0%
%
3

1>

M

,32,



4.1.2 As|-gFol @2 Violationo] EX

(E4-2= As4F7} Violation EEE UeERfH, “17 9J¥tzto]n 072
%A = Aelh AlTQEtellde AR Folld ATE SIWkeE H[go
32.3%°11 al2H10.4%), FFAHB.TR)=22 e, SAH 2]zt 9l
Ao g YePdthy? = 19.900, p < 0.001). Az LHke AFIzK(32.3%)7F A
Hog uje A yehyth FAAIHNNE AAHoZ ApERH6.5%), F%
H4.0%), aAH1.9)=02 Yehdn], A 2]zt gl Aoz VEhdth(y?
= 2138, p = 0.343). Violationol|He HAHo 2 APFRH38.7%), FA442t
(12.4%), ZAAH11.7%)=02 Uderdm, A2 zto|7t gl 2oz vyttt
(x* = 18.856, p < 0.001). Violationo| A AFg=H(38.7%)9] Hl&-L A, %
Sto] Hlgte] A o2 wie- E=A UepdT

—_

rr

(H4-2) Aol Violation =
violation A5 9Jut ZorA X violation
A
A3 0 1 0 1 0 1
7 2| 1034 98 1087 45 992 140 1132
A % | 91.3% 8.7% 96.0% 4.0% 87.6% 12.4% | 100.0%

A | % | 8.7% | 79.0% | 858% | 90.0% | 86.5% | 82.4% | 86.0%
A | 9| 138 16 151 3 136 18 154
& | %| 89.6% | 104% | 98.1% | 1.9% | 883% | 11.7% | 100.0%
A | % | 1L6n | 129% | 11.9% | 60% | 11.9% | 10.6% | 11.7%
A 21 10 29 2 19 12 31
a0 | % | 67.7% | 323% | 93.5% | 65% | 61.3% | 38.7% | 100.0%
4 | %| 1.8% 8.1% 2.3% 4.0% 1.7% 7.1% 2.4%
w1193 124 1267 50 1147 170 1317
A | % | 90.6% | 94% | 962% | 3.8% | 87.1% | 12.9% | 100.0%
% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

ZOWRE | 2219000, P=0.000 | »=2.138 P=0.343 2=18.856, P=0.000
24

,33,



4.1.3 Fxo] w2 Violation?] &

(B4-3)2 AdA 9} Violation EXE Uehfn, “17& 9wkt

0" %A o= Aolrh. Az 9telAe 591 mRt RO Aozt
ZolA ATE HkgE H]go] 10.2%°]1 590~15¢1(7.3%), 1621 o]Ah
(6.6%)&=02 Yepue, BAA 2ozt gl AS® YePthy® = 2912, p
= 0.233). AN E AAHor 590~1591(4.1%), 59 1]TH(3.8%),
1691 o1 (3.3%)=22 Uehdn, BAZ o)zt gl Aoz UegtH(y’ =
0.154, p = 0.926). Violationo|A+&= AAH oz 591 ngh(13.8%), 5%1~1521
(10.9%), 1691 o]AHO9.0%)&2o2 Jertd, EAA jo|7t ¢ Aoz et
doh(? = 3.015, p = 0.221).

(E4-3) #5H Violation £

violation A5 9t Zor 2 violation
A
2] 0 1 0 1 0 1
k 900 102 964 38 864 138 1002
54
ol % | 89.8% 10.2% | 96.2% 3.8% 86.2% 13.8% | 100.0%

% 75.4% 82.3% 76.1% 76.0% 75.3% 81.2% 76.1%
3 179 14 185 8 172 21 193

512—]0: % 92.7% 1.3% 95.9% 4.1% 89.1% 10.9% | 100.0%
% 15.0% 11.3% 14.6% 16.0% 15.0% 12.4% 14.7%
3 114 8 118 4 111 11 122

i?::l % 93.4% 6.6% 96.7% 3.3% 91.0% 9.0% 100.0%

% 9.6% 6.5% 9.3% 8.0% 9.7% 6.5% 9.3%

3 1193 124 1267 50 1147 170 1317

A % 90.6% 9.4% 96.2% 3.8% 87.1% 12.9% 100.0%

% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

ZIOWRE | 220012 P=0233 | 2=0.154 P=0926 | \*=3.015, P=0.221

e

,34,



4.1.4 Ag9] W= Violation &3

(H4-4)+= AP Violation EEE YERH, “1"2 f¥kztol “0"2 1
27 g Aolrt. ATt 100 Aeiat FellA A5 It Hl-go]
13.3%°]3 20tH(11.3%), 30t ©1(6.3%)s=22 Yeptn, 542 2]zt 9l
E AR YeTH® = 13736, p = 0.001). FH7F Be&5= AD e
T2 Aog Uyt AR E AR o2 10t0(4.4%), 20HH(3.9%),
30t old(B.4%)=oR Yetde, FAA zol7t gl 2o Yeidthy® =
0.600, p = 0.741). ViolationolA= A ez 10tH(17.4%), 20(15.2%), 30tH
olF9.3%)w 0 2 UehH, SAIA ztol7t Qs Ao R UEhgTh(y® = 14.493,

= 0.001). ¥¥o] EF24= Violation®] =4 Uepth

(E4-4) A-GE Violation £

violation A5 9k SR violation
A
Aey 0 1 0 1 0 1
| 254 39 280 13 242 51 293

109 | %| 86.7% | 133% | 95.6% | 44% | 82.6% | 17.4% | 100.0%
B 203% | 315% | 221% | 260% | 21.1% | 30.0% | 22.2%
b 362 46 392 16 346 62 408
200 | %| 887% | 11.3% | 96.1% | 39% | 848% | 152% | 100.0%
%| 303% | 37.1% | 30.9% | 32.0% | 302% | 365% | 31.0%
Wl 577 39 595 21 559 57 616
% 9B9% | 63% | 96.6% | 34% | 90.7% | 9.3% | 100.0%
B| 48.4% | 31.5% | 47.0% | 42.0% | 48.7% | 33.5% | 46.8%
M| 1193 124 1267 50 1147 170 1317
A | %| 90.6% | 94% | 962% | 38% | 87.1% | 12.9% | 100.0%
%| 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

ZIWRE | 2213736, P=0.001 | 42=0.600, P=0.741 2=14.493, P=0,001

W

30

ol
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4.1.5 25349 2 Violation &3

(B4-5= 253452} Violation X5 YUehH, “17& ¢uixlo]r “07-&

Mgt e Z5E47 1~2709 vlekel Asiat Fo
A ATE Qe H]go] 10.4%°]11 1719 v]2H(10.0%), 3~6719(9.5%), 2~3
NE00.0%), 671E o173 6.0%)w=2 % Ueu™, SAXCE Zo|7t gle Ao=
UERITHY® = 2.850, p = 0.583). TFA-RAE AAHo=z 671E o4
(5.4%), 1~2M4(5.2%), 1718 ©wTH3.5%), 2~37NL(3.3%), 3~67NL(1.9%)%=
oz vy, FAACRE o7t gl AoR Yehdth(y® = 3.978, p =
0.409). Violationo|lAE=  HFHoz 1~270Y¥ mvk14.6%), 170Y m=|qt
(13.4%), 2~37014(12.3%), 6704 ©1"F(11.4%), 3~67HE(10.8%)= 0= e
o, BAA zto|7t gl Ao E YERTHY® = 1.676, p = 0.795).

violation A5 9t ZorAzH violation
A
EPEEN 0 1 0 1 0 1
e |8 610 63 654 24 587 91 678
o || 900% [ 100% [ 96.5% | 35% | 866% | 13.4% |100.0%
T [ 51.1% | 548% | 51.6% | 48.0% | 51.2% | 53.5% | 51.5%
o | B 172 20 182 10 164 28 192
o || 896% | 104% | 948% | 52% | 854% | 146% | 100.0%
b T T 144% | 161% | 144% | 200% | 143% | 165% | 14.6%
s |8 | 111 11 118 4 107 15 122
o % | 9L0% [ 9.0% [961% | 33% | 81.7% | 123% |1000%
T % T 93% | 8.9% | 93% | 80% | 93% | 88% | 93%
3o |9 | 143 15 155 3 141 17 158
o || 905% | 9.5% | 981% | 19% | 892% | 108% | 100.0%
Y T T 12.0% | 1210% | 122% | 6.0% | 123% | 10.0% | 12.0%
ona | B 157 10 158 9 148 19 167
by % 940% | 60% | 946% | 5A% | 88.6% | 1L4% | 100.0%
S T [ 132% | 81% | 125% | 18.0% | 12.9% | 11.2% | 12.1%
g | 1193 124 1267 50 1147 170 | 1317
sA | % | 90.6% | 94% | 962% | 3.8% | 87.1% | 12.9% | 100.0%
% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
7}"}11% =285, P=0583 | (*=3.978, P=0409 | y*=1.676, P=0.795
23
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4.1.6 1§ H=H ] wE Violation &

(F4-6)2 18} Violation®] BEE Uehfie], “17 g¥kztolw “07
227 oHe Aolth ATSOlAE AA/AEH A FolA TS
Hlgo] 104%01 AHEH(T4%)%0 2 tehtel, SAH Hol7h gl

Flo

]
rE
ret

P
lo
fu

Uebdthy® = 2915, p = 0.088). FHAHME AHHog YAl/L-gZ]
(4.1%), A2 B3%aoz Yetgs, SAZ 2ol7l Q= Aoz Yebhdoh(y?
= 0.511, p = 0.475). Violationo|Al&= AA|H S 72 AA|/LL2](14.0%), 482

(10.7%)=02 Jeps, A2 Zo|7t gl ZAo2 Yetgdthy* = 2.775, p
= 0.096).
(B4-6) T1-EHHE Violation £
violation 215 9Jut Zo violation
A
waa 0 1 0 1 0 1
| 398 32 416 14 384 46 430

A8 | % 92.6% 71.4% 96.7% 3.3% 89.3% 10.7% 100.0%

% 33.4% 25.8% 32.8% 28.0% 335% | 27.1% 32.6%

3 795 92 851 36 763 124 887

% 89.6% 10.4% 95.9% 4.1% 86.0% 14.0% 100.0%

% 66.6% 74.2% 67.2% 72.0% 66.5% 72.9% 67.4%

2 1193 124 1267 50 1147 170 1317

A % 90.6% 9.4% 96.2% 3.8% 87.1% 12.9% 100.0%

% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

7IWRE | 220015 P=0083 | =051, P=0475 | =2775, P=0.09%

w4
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4.1.7 AFEFol WE Violation B

2 AEFe} Violatione] EXE Uehfw, “17& Qukxtoln ¢’
7] ¢ Aelnt. Aeetlde ZIet Azt FollA AeE ftet o
17.6%011 &R (14.4%), Z2/AF/S7(10.3%), T2(10.1%), Z4/D
$/2TF(6.3%), AFG.8%)Eo 2 UehtH, BAF AJol7} Qe AoR e
oy = 10.325, p = 0.067). EFAAHNAE 718H5.9%), Z2/4H/E+
(4.5%), 24/ A2/ATAF(3.7%), BFH2.9%), HEE02.9%), TFA(1.1%)=02
e, SAA Zol7t fle A2z UEHL Violationol e HdAE =z 7]
EH23.5%), HEA(17.3%), Z2/AAW/2114.2%), TA(11.2%), FHAH/DAH/ZF
(10.1%), 92HB.71%)=22 YetH, FAF 2ot fle Zoz Yephhn
(x* = 9.420, p = 0.093).

—_—

(E4-T7) AllERFE  Violation 3

violation Al vt ok A violation a7
A%
A = 0 1 0 1 0 1
™ 89 15 101 3 86 18 104
3= | % 85.6% 14.4% 97.1% 2.9% 82.7% 17.3% 100.0%
% 7.5% 12.1% 8.0% 6.0% 7.5% 10.6% | 7.9%
=4/ ks 638 73 679 32 610 101 711
oHl % | 89.7% 10.3% 95.5% 4.5% 85.8% 14.2% | 100.0%
/et % | 53.5% 58.9% 53.6% 64.0% 53.2% 59.4% | 54.0%
195 12 201 6 189 18 207
Az} 94.2% 5.8% 97.1% 2.9% 91.3% 8.7% 100.0%

80 9 88 1 79 10 89
g % | 89.9% 10.1% 98.9% 1.1% 88.8% 11.2% | 100.0%

g
%
% | 163% | 97% | 159% | 12.0% | 16.5% | 10.6% | 15.7%
g

% | 6.7% 7.3% 6.9% 2.0% 6.9% 5.9% | 6.8%
24/ | 9 177 12 182 7 170 19 189
a9 | % | 93.7% 6.3% 96.3% 3.7% 89.9% | 10.1% | 100.0%
JZFTIAY 14.8% 9.7% 14.4% | 14.0% | 14.8% 11.2% | 14.4%

14 3 16 1 13 4 17

1.2% 2.4% 1.3% 2.0% 1.1% 2.4% 1.3%
1193 124 1267 50 1147 170 1317

%
g

ek | % | 824% | 17.6% | 941% | 59% | 76.5% | 23.5% | 100.0%
%
g

A % | 90.6% 9.4% 96.2% 3.8% 87.1% 12.9% | 100.0%

% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

ZIOWRE | 2210325, P=0.067 | *=3.607, P=0.607 | y*=9.420, P=0.093

23
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4.1.8 Adl|7]1o] ©E Violation B

(H4-8>-& Arsi7]1#at Violation BIE Uetyw, 1”& 9uixto|n
072 O¥A = Aelth AEgutelAs H(Z]1Ehe] Asiar FolA AE
S fEret Hlgo] 14.4%°l ZH.6%), TE/JHO.2%), #HF09.1%),
220.1%), 71810.1%), TFE(6.3%)w=oz yeitd, A Aol7p gle
Ao Yepgdth(y® = 5210, p = 0.517). SFAAHANE Aoz 7]g
9.1%), ZA4.5%), A54.0%), 12(3.7%), ¥(2.9%), T2/AH(1.5%), &5
(0P)zo 2 Yepd, 5AZ ztol7t gl Aoz Uehdthy® = 6.566, p =
0.363). Violation®lX+= ZAAH o2 7]EK18.2%), *(17.3%), &2A(13.7%), &
2(12.1%), W&/A(10.7%), WH(10.1%), Z20.1%)&2 2 ey, =4

A ztol7h glis Ao UeRth(y® = 5.289, p = 0.507).

(E4-8) “Falj7]1#E Violation i

iolation A5 QJuk A violation 47
A&l 7| 0 1 0 1 0 1 =
3 619 66 654 31 591 94 685
=274 | % | 90.4% 9.6% 95.5% 4.5% 86.3% 13.7% | 100.0%

% | 51.9% 53.2% 51.6% 62.0% 51.5% 55.3% 52.0%
3 178 18 193 3 175 21 196

A
J‘ie/ % | 90.8% 9.2% 98.5% 1.5% 89.3% 10.7% | 100.0%
- % 14.9% 14.5% 15.2% 6.0% 15.3% 12.4% 14.9%
3 90 9 95 4 87 12 99
HE | % | 90.9% 9.1% 96.0% 4.0% 87.9% 12.1% | 100.0%
% 1.5% 1.3% 1.5% 8.0% 1.6% 1.1% 1.5%
3 20 2 22 0 20 2 22
45 | % | 90.9% 9.1% 100.0% 0% 90.9% 9.1% 100.0%
% 1.7% 1.6% 1.7% .0% 1.7% 1.2% 1.7%
] 177 12 182 7 170 19 189

o2 | % | 93.7% 6.3% 96.3% 3.7% 89.9% 10.1% | 100.0%
% 14.8% 9.7% 14.4% 14.0% 14.8% 11.2% 14.4%

3 89 15 101 3 86 18 104
LY % | 85.6% 14.4% 97.1% 2.9% 82.7% 17.3% 100.0%
% 1.5% 12.1% 8.0% 6.0% 1.5% 10.6% 7.9%
3 20 2 20 2 18 4 22
71k | % | 90.9% 9.1% 90.9% 9.1% 81.8% 18.2% 100.0%
% 1.7% 1.6% 1.6% 4.0% 1.6% 2.4% 1.7%
3 1193 124 1267 50 1147 170 1317

AA | % | 90.6% 9.4% 96.2% 3.8% 87.1% 12.9% | 100.0%
% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

ZleWhE | 225210, P=0517 ?=6.566, P=0,363 2=5.289, P=0.507

W
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4.1.9 Adf|E9lo] uZ Violation H3E

(B4-9)+= o919t Violation +ZE Yet™, “1"2 f¥tate]ar “0”
2 0¥ o= Aolty, AS oA H/FE st SolA ASE $
Hhet Hl-go] 14.4%°]1 715/35]2(10.1%), Z/£2(8.8%), ta]/2H(8.7%),
o7|(8.4%), E&(8.3%), B(0%)&L & U, A zjol7t gl Aoz
Uebdthy® = 11.484, p = 0.075). SSAAHANAE Aoz T/E2
(6.1%), 7V&/3131(4.3%), E3(4.2%), ©el/2(3.9%), tH/FH(3.3%), =
(2.2%), AA1.3%)=o2 Hetds, A2 2ol7t gle Aoz Uebdth(y’
= 5793, p = 0.447). Violationo| A& HA|Z oz QH/FE(17.7%), H/&
2(14.4%), 7}&/5]2](13.8%), E3H(12.5), oha)/2H(12.4%), ©179.1%), =
(2 2%)=0 2 Uetgm, A ztolrt gl Aom uepgth(y? = 11.557,

= 0.073).

iolation A1 S Yt Zor violation
A
Apof 0 1 0 1 0 1
oty | B | 179 30 202 7 172 37 209
"% | 856% | 144% | 96.7% | 33% | 823% | 17.1% | 100.0%
T % | 15.0% | 242% | 15.9% | 14.0% | 15.0% | 218% | 15.9%
g 46 0 45 1 45 1 46
2 % | 1000% | 0% | 978% | 22% | 97.8% | 22% | 100.0%
% | 3.9% 0% 3.6% | 2.0% | 3.9% 6% 3.5%
g | 141 13 152 2 140 14 154
AN [ % | 91.6% | 84% | 98.7% | 13% | 909% | 9.1% | 100.0%
% | 118% | 105% | 12.0% | 40% | 122% | 82% | 11.7%
rey LB 124 14 132 6 119 19 138
i % | 89.9% | 101% | 951% | 43% | 86.2% | 13.8% | 100.0%
A o T 104% | 113% | 104% | 12.0% | 104% | 11.2% | 10.5%
o | 9] 165 16 170 11 155 26 181
o % [ 912% | 88% | 93.9% | 6.1% | 856% | 14.4% | 100.0%
EF T [ 138% | 12.9% | 134% | 22.0% | 135% | 153% | 13.1%
ey |8 | 516 49 543 2 495 70 565
% | o13% | 8% | 96.1% | 3.9% | 81.6% | 12.4% | 100.0%
T T | 833% | 395% | 42.9% | 44.0% | 432% | 41.2% | 42.9%
R 2 23 1 21 3 24
B3 % | 917% | 83% | 95.8% | 42% | 815% | 12.5% | 100.0%
% | 18% 1.6% 18% | 2.0% 1.8% 18% | 18%
3| 1193 124 1267 50 1147 170 1317
s34 | % | 906% | 94% | 962% | 3.8% | 87.1% | 12.9% | 100.0%
% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
7oV | e=11484 P=0.075 | 2=5.793, P=0.447 2=11.557, P=0.073
w4
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4.2. &3P Z7A3} Violation B

4.2.1 of7t o B wE Violation 3

(F4-10)2 ofztolRo] w2 Violation XS Yehfw, “17& 9ukxto] 1
0L 237 e Aolth. ABSANE ool BT Ashd Fold A
kg Blgo] 12.0%0]3 F7H5.7%)%02 vehtsl, BAF Aolrt gl
Ao g Jehdth? = 15.013, p < 0.001). ofzto] F7tET}H A5 jHto] 2Hjjo]
& = detdt SO AR R FIHA.0%), oFH3.6%)%2.
Uetue], SAF x|zt gle 2oz yEhtHy® = 0.156, p = 0.693).
Violationo| Al HAH SR oRH15.4%), FHO.4%)&02 Yert™, FTAH
Zpol7b Q= Ao g YeRGtHy? = 10.292, p = 0.001). oFzto] F7tol| H|5}to]
A2 2 2 Violationo] &7 Yebgttt,

=
=

ot

(E4-10) offto]HH Violation X

jolation 415 1t YA violation
AA
o7t 0 1 0 1 0 1
2] 513 31 522 22 493 51 544
=
; % | 94.3% 5.7% 96.0% 4.0% 90.6% 9.4% | 100.0%

% 43.0% 25.0% 41.2% 44.0% 43.0% 30.0% 41.3%

3 680 93 745 28 654 119 773

:;t % 88.0% 12.0% 96.4% 3.6% 84.6% 15.4% 100.0%
% 57.0% 75.0% 58.8% 56.0% 57.0% 70.0% 58.7%
k] 1193 124 1267 50 1147 170 1317
zj; % 90.6% 9.4% 96.2% 3.8% 87.1% 12.9% 100.0%

% 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

ZOWRE | 2215013, P=0.000 | 12=0.156, P=0.693 2=10292, P=0.001
=4
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4.2.2. w=/1] oFo] oZ Violation £XE

(F4-11>& &/8] B¢} Violation BZE Yehfs, “1"S 9ukzto]n
072 2% %= Aolth ARt AE g2 AR szt FellA] Als

£ 9kt Hlgo] 10.7%°]1 =/H(1.6%)+=2 2 Yeftd, 544 Zpo|7t =
Aoz Uehdth(y® = 15.723, p < 0.001). B-22(10.7%)°] %=/H](1.6%) 2=
gHth Aseute] =4 yehgth FFAHHAAE AAFCR 9-3(4.3%),

/81(0.5%)=0 2 Ve, BA1A Zolrh Gl Ao R UERRTHy® = 6.399,

= 0.01D. E22@.3%)°] =/110.5%) =0l Hlsty] FFAdHo] =4
Uebgth ViolationolAe AAH o2 9-2(14.7%), =/H12.1%)%=22 et
o, FAA o7t gl Aod Yehdthy® = 22672, p < 0.001). #2d
(14.7%)°] =/8](2.1%) 2= FHT} Violationo] wWi$ =7 vrepyich

(H4-11) =/H1] oFH Violation &3

iolation A& St FHAAH violation
A
FH o5 0 1 0 1 0 1
™ 1008 121 1080 49 963 166 1129

e | % 89.3% 10.7% 95.7% 4.3% 85.3% 14.7% | 100.0%
% 84.5% 97.6% 85.2% 98.0% 84.0% 97.6% 85.7%

d 185 3 187 1 184 4 188
=/H | % 98.4% 1.6% 99.5% 5% 97.9% 2.1% 100.0%

% 15.5% 2.4% 14.8% 2.0% 16.0% 2.4% 14.3%

3 1193 124 1267 50 1147 170 1317

A | % 90.6% 9.4% 96.2% 3.8% 87.1% 12.9% | 100.0%
% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

ZIOWRE | 2215723, P=0.000 | *=6.399, P=0,011 ©=22.672, P=0.000

e




423 A2 wE Violation £3E

(E4-12>E= A==2e} Violation HEE uehfd, “17 9ukzteln
072 a¥A e Aolrh AlSSRtAE matzoA AT At o
A ATE SEIRE Hlgo]l 252%°]3 BAR(2.5%), HE0%), AE0%),
7= d(0%), BHEZ(0%)ECR Yergh A5t s wx=z27t 7t
A =A(25.2%) JeIE, EAA zjolzt 9= Aoz vhehdth? = 186.019,
p < 0.00D). FAHIHNAE HAH R wA2(3.5%), HE0.6%), AE
0%), A *H0%), 7t=AL0%), BAEZ(0%)«w=22 Yepgth FAIHS
watzol A 7H EA(3.5%) UerdH, BAA o7t gl Aoz YeERThy®
= 0.148, p = 0.701). Violationo|X= AAH o2 w2tz 119%(27.8%), 734
2(2.5%), 4z 0.6%), A2Z2(0%), 7t1=dD(0%), EHEZ(0%)a o2 e
Wk Violationol M= wAp=2olA 7 £A(27.8%) Uehd™, FAA Zpol7t
de Ao YERITHy® = 125.142, p < 0.001).
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(FE4-12> A1 E==29 Violation £

T A5 9jEt S4AAE violation
lation
ZA4)
At 0 1 0 1 0 1
% 863 124 939 48 819 168 987
0| % 87.4% 12.6% 95.1% 4.9% 83.0% 17.0% 100.0%
o %|  72.3% 100.0% 74.1% 96.0% 71.4% 98.8% 74.9%
a3 % 330 0 328 2 328 2 330
1 % 100.0% 0% 99.4% 6% 99.4% 6% 100.0%
% 27.7% 0% 25.9% 4.0% 28.6% 1.2% 25.1%
5’}‘;111}% v?=45.768, P=0.000 v?=12.272, P=0.000 +?=59.279, P=0.000
24
% 1158 124 1232 50 1112 170 1282
o] %| 90.3% 9.7% 96.1% 3.9% 86.7% 13.3% 100.0%
7 % 97.1% 100.0% 97.2% 100.0% 96.9% 100.0% 97.3%
B % 35 0 35 0 35 0 35
1| % 100.0% 0% 100.0% 0% 100.0% 0% 100.0%
% 2.9% 0% 2.8% 0% 3.1% 0% 2.7%
Zlolkx x2=3.737, P=0.053 x?=1.419, P=0.234 x?=5.329, P=0.021
Eeg
& 1154 123 1227 50 1108 169 1277
o] % 90.4% 9.6% 96.1% 3.9% 86.8% 13.2% 100.0%
= %|  96.7% 99.2% 96.8% 100.0% 96.6% 99.4% 97.0%
At 3 39 1 40 0 39 1 40
1 % 97.5% 2.5% 100.0% 0% 97.5% 2.5% 100.0%
% 3.3% 8% 3.2% 0% 3.4% 6% 3.0%
7}211? v?=2.313, P=0.128 ¥?=1.628, P=0.202 v?=3.975, P=0.046
4
3 873 16 854 35 838 51 889
o % 98.2% 1.8% 96.1% 3.9% 94.3% 5.7% 100.0%
% %|  73.2% 12.9% 67.4% 70.0% 73.1% 30.0% 67.5%
= 5 320 108 413 15 309 119 428
1| % 748% 25.2% 96.5% 3.5% 72.2% 27.8% 100.0%
%|  26.8% 87.1% 32.6% 30.0% 26.9% 70.0% 32.5%
7%}%1% x*=186.019, P=0.000 x?=0.148, P=0.701 +?=125.142,P=0.000
24
5 1180 124 1254 50 1134 170 1304
] 0% 90.5% 9.5% 96.2% 3.8% 87.0% 13.0% 100.0%
= %|  98.9% 100.0% 99.0% 100.0% 98.9% 100.0% 99.0%
il E 13 0 13 0 13 0 13
=11 % 100.0% 0% 100.0% 0% 100.0% 0% 100.0%
% 1.1% 0% 1.0% 0% 1.1% 0% 1.0%
7}041111% v?=1.365, P=0.243 ¥?=0.518, P=0.472 v?=1.946, P=0.163
ke
E 1103 124 1177 50 1057 170 1227
= 0] @ 89.9% 10.1% 95.9% 4.1% 86.1% 13.9% 100.0%
= %|  92.5% 100.0% 92.9% 100.0% 92.2% 100.0% 93.2%
= 3 90 0 90 0 90 0 90
=1 1 % 100.0% 0% 100.0% 0% 100.0% 0% 100.0%
% 7.5% 0% 7.1% 0% 7.8% 0% 6.8%
ZlolA v?=10.041, P=0.002 y?=3.812, P=0.051 v2=14.318, P=0.000
a8
% 1193 124 1267 50 1147 170 1317
3 %|  90.6% 9.4% 96.2% 3.8% 87.1% 12.9% 100.0%
%|  100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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414 F=79° = Violation &

(B4-13)2 FEQPT Violation BEXS Uehys], “1"2 9dkzgtolx “07
2 %A o= Aotk AT oA Asatete] FE AR FolA A5E
Suket Hl-go] 18.7%0]1 ol FxH15.2%), BHAHS.5%), E2(2.2%)&=02
Bttt AeabEEolA Asgste]l 7B =A41(18.7%) YEhd, A A
o7t Y= AR UERHTHY® = 88.402, p < 0.00D). FYAHHAAE= AE
2H8.0%), ©1FH6.1%), T2(6%), HIPAH2.1%)%=0 2 YerT) A5t S5
A Tl 7P #=A18.0%) UeERUH, SAA 2ot 9l AR e
Uoh? = 42,581, p < 0.001). Violationo| A& A2 oz 252126.2%), ©]
F2H19.7%), HEAPAH10.6%), S2(Q2.8%)&2o=2 et AHEat FEolA
Violation®] 71§ =A41(26.2%) Webtn, BAA Aoz}t ol Zoz yepdth
(x* = 136.230, p < 0.001)
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(H4-13) S=792E Violation &3
jolation Al ok 2 violation
0 1 0 1 0 1 A
SERY
w482 108 544 46 440 150 590
o % 81.7% | 183% | 92.2% 7.8% 74.6% | 25.4% | 100.0%
z % 40.4% | 87.1% | 42.9% | 92.0% | 38.4% | 88.2% | 44.8%
=2 B 711 16 723 4 707 20 727
1 % 97.8% 2.2% 99.4% 6% 97.2% 28% | 100.0%
% 59.6% | 12.9% | 57.1% 8.0% 61.6% | 11.8% | 55.2%
222 X*=99.036, P=0.000 | X'=46.824, P=0.000 | X'=148.925, P=0.000
o 768 26 786 8 761 33 794
a1 O % 967% 3.3% 99.0% 1.0% 95.8% 42% | 100.0%
o % 64.4% | 21.0% | 62.0% | 160% | 66.3% | 19.4% | 60.3%
;} w425 98 481 ) 386 137 523
1 % 813% | 18.7% | 92.0% 8.0% 73.8% | 262% | 100.0%
% 356% | 79.0% | 38.0% | 84.0% | 33.7% | 80.6% | 39.7%
ZFolA | 2=88.402, P=0.000 | y=42.581, P=0.000 | y*=136.230, P=0.000
=44
o 1137 114 1205 46 1094 157 1251
o 0| % 90.9% 9.1% 96.3% 3.7% 87.5% | 12.5% | 100.0%
i % 953% | 91.9% | 951% | 92.0% | 95.4% | 92.4% | 95.0%
; H 56 10 62 4 53 13 66
1| % 848% | 152% | 93.9% 6.1% 80.3% | 19.7% | 100.0%
% 47% 8.1% 4.9% 8.0% 4.6% 7.6% 5.0%
ﬁ;]qu =2.681, P=0.102 | ,*=0.975, P=0.323 | *=2.849, P=0.091
= e
g 1150 120 1221 49 1105 165 1270
ol O % 90.6% 9.4% 96.1% 3.9% 87.0% | 13.0% | 100.0%
- % 96.4% | 96.8% | 96.4% | 98.0% | 96.3% | 97.1% | 96.4%
;i FIIE 4 46 1 ) 5 47
1 % 91.5% 8.5% 97.9% 2.1% 89.4% | 10.6% | 100.0%
% 3.6% 3.2% 3.6% 2.0% 3.7% 2.9% 3.6%
ZrOlA | 2=0.047, P=0.829 | ,2=0.372, P=0.542 | ,2=0.223, P=0.636
=44
o 1193 124 1267 50 1147 170 1317
4 | % 90.6% 9.4% 96.2% 3.8% 87.1% | 12.9% | 100.0%
% 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
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4.2.5 ZAAFAete] F&E fX|o] wE Violation £3E

(F4-14)= AAEA ] =929} Violation XS YeH, “1"2 9]
ghztola 072 ¥R ¢h= Aoltk. Aaftode At SHEFE At
ZollAd ATE QEkeh H]8o] 21.5%0]1 FH(21.4%), A (6.0%)+=22 LIEt
ek At SHFEA AsLiRte] 7MY =A(21.5%) UerdH, B4 &

t Aoz yehdtHy® = 36.210, p < 0.001). FHAAHANE 2
Zre] AW(11.3%), ZH(8.3%), SH0.9%) <02 Uerdth AHsAt JHSE0]
SR AA 7P =A(11.3%) Uehd, BAA ztol7t Qe Zoa eyt
tHx? = 45.314, p < 0.001). Violationo|AE AH52te] AH(31.9%), =H
(29.3%), AW (6.9%)=o= UEth 2Hsat AWE=olA Violationo] 714
EAAL3%)UER, TAH Aolzt Qs A& Uehdth(y® = 93.526, p <
0.001).
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€:1

4-14) S=HA¥ Violation £

violation Al et ZoF A 2] H violation
0 1 0 1 0 1 A
32917
9 | 1006 73 1056 23 985 94 1079
ol % | 932% | 68% | 97.9% | 21% | 91.3% | 87% | 100.0%
. % | 843% | 589% | 833% | 46.0% | 859% | 553% | 81.9%
ki 9 | 187 51 211 27 162 76 238
1[ % | 786% | 214% | 88.7% | 113% | 68.1% | 31.9% | 100.0%
% | 157% | #11% | 167% | 540% | 141% | 447% | 18.1%
ZPIAl 1 a249.155, P=0.000 | (*=45.314, P=0000 | *=93.526, P=0.000
=44
9 | 1084 117 1152 49 1039 162 1201
ol % | 903% | 97% | 959% | 41% | 865% | 13.5% | 100.0%
2 % | 90.9% | 944% | 90.9% | 98.0% | 90.6% | 953% | 91.2%
hil E 109 7 115 1 108 8 116
1| % | 940% | 60% | 99.1% | 9% | 931% | 69% | 100.0%
% | 91% | 56% | 91% | 20% | 94% | 47% | 88%
7RI a2 705, P=0.192 | *=2.999, P=0.083 | *=4.089, P=0.043
414
2 | 1051 85 1101 35 1019 117 1136
ol % | 925% | 75% | 96.9% | 3.1% | 89.7% | 103% | 100.0%
= % | 881% | 685% | 869% | 70.0% | 888% | 68.8% | 86.3%
pl ] 142 39 166 15 128 53 181
1| % | 785% | 215% | 91.7% | 83% | 70.7% | 293% | 100.0%
% | 119% | 315% | 131% | 300% | 112% | 312% | 13.7%
7RIl | 12236210, P=0.000 | y*=11.587, P=0.001 | y*=50.042, P=0.000
=44
9 [ 1193 124 1267 50 1147 170 1317
A4 | % | 906% | 94% | 962% | 38% | 871% | 12.9% | 100.0%
% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
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ABSTRACT

A Study on Motorcycle Accident Characteristics of Food

Delivery Workers by Age and Violation

Byun, Jong—Han

Major in Safety & Ergonomics
Dept. of Industrial & Management
Engineering

The Graduate School

Hansung University

The motorcycle, which was first introduced in 1915, is becoming an
essential means of transportation in our society with the changes of
society, economy, culture and transportation in our country, and it has

been constantly increasing in line with growth of the food service culture.

Large numbers of motorcycle accidents occur among teenage drivers
because they are physically and psychologically immature, and
motorcycles tend be relatively easy for young people to access. In the
food delivery industry, most of the restaurants are small-sized so that
they use motorcycles as means to deliver their food. The small business
owners prefer teenagers because they can easily hire and fire young staff

as teenagers prefer being hired motorcyclists who may earn money in a
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short time if they have an 125cc or less motorcycle driver's license which
can be obtained for the teens aged 16 and above. The interests met
between young people and small-sized employers drive this form of

employment increase along with the growth of the food delivery industry.

The food delivery industry has higher accidents rate in comparison to
other industries because it is mostly occupied by small-scale businesses
and they become blind spots of supervision and administrative regulation
due to its size. Especially, traffic accident and death ratio in the industry

seem to be very high because of motorcycle use for delivery.

Therefore, this study analyzed the data which were able to be
classified by type, on—duty industrial motorcycle crashes of 1,317 food
delivery workers that were collected from the data of 9,089 work-related
fatalities, injuries and illnesses of food and hospital industry in 2015. We
examined the motorcycle accident characteristics of food delivery workers

by age and violation.

In this study, a chi—square test was used to examine how independent
variable of age changes with the change of independent variables of a
driver factor and an accident factor, and we analyzed the data using the

statistical program SPSS 18 with the significance level of 0.05.

The results showed that there are statistical differences among workers
with age groups of tens, twenties and thirties. The proportion of the
injured food delivery drivers in their teens was relatively higher than
other age groups, showing lower rates of using personal protective
equipment such as motorcycle helmet. Also teenage drivers showed higher
violation ratio in signal violation and center line violation, signaling the
need of effective accident prevention interventions for teenage group

workers.
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Therefore, this study makes some suggestions as follows to prevent

teenage food delivery motorcyclists from accidents.
1) Improvement of motorcycle licensing system and management system

2) Strengthening of safety education and establishment of professional

educational institution
3) Enhanced motorcycle registration and enforcement

4) Introduction of motorcycle safety inspection system and

implementation of regular examinations

5) Mandatory registration of liability insurance and occupational

accident insurance
6) Promotion of public safety campaigns.

In conclusion, this research showed the motorcycle accident
characteristics of food delivery workers by age and violation, and we
hope that this study can be used as empirical and reliable baseline data
to help in understanding the characteristics of teenage food delivery
workers' accidents and preventing motorcycle crashes in the food delivery

industry.

[key word] Motorcycle, teenagers, teenage food delivery drivers, food
delivery persons, food delivery business age, violation, traffic accidents,
occupational fatalities, workplace accidents and diseases, accident

characteristics, accident prevention.
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