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Abstract

The purpose of this study is to analyze traffic accident reduction effect of the introduction of
motorcycle safety inspection. To analyze the effect of motorcycle inspection, we first estimate the
number of defective motorcycles, and calculate the probability of accident occurrences caused by the
defect using four year traffic accident data. Finally, we estimate the number of reduced accidents due to
the introduction of the inspection and the total reduced accident cost. In this study, we analyzed three
scenarios. It is analyzed that when the safety inspection system is applied to all motorcycles, 642 cases
of traffic accidents and 325 million won per year of traffic accident costs are reduced. It is
approximately 0.1% of 2014 total traffic accident cost of 26.5725 trillion won per year. It suggests that
the cost of traffic accidents and traffic accidents due to vehicle factors are reduced when the safety
inspection system is introduced.

Keywords: defective rate, motorcycle, reduced accident cost, reduced traffic accident, safety
inspection
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Ol g AFE A= AFEAFE AL Hlo T YH-E E F[H]-Eo] HHotal, 22 7] wjol] FAF5He] gHIL 8ol
skar, @A o]F ol §lo] Helido] o} o] EAE Akl thet o] 852 A&4 02 F7Fokal Gt Korea Statistical
Information Service(KOSIS)Zt= ol w2 20159 & 7] o] &2352t Al tia=—= <F 2165t 27 tf(50cc 7]
ot Zah) 2 A HA A5 5E 42 oF 9.3% 5 AFA|5FAL Itk 50cc 1R Al Q] et o] Z A E A Al 4= 2001
| 1709 tiollA] 20159 1989t th& oF 1.1%2] d¥+ F7HeS Holil qltt.

Traffic Accident Analysis System(TAAS) 9] 2015 WA ALRE A H HH
ol EAFE A Tl WSALI = oF 1.8%(¢F 29t 1) & AFA[stal Qlt}, o & AFE Al WEAAL APYE-2 oF 2.7%(558)
2 5820 AFEE 0.5%°] Hl8) 2 F 02 EfT

ol gt gl = Bt A 9] ol A EA T A= A AR Hof 1] Falf ¥el7t u)Egt A4 olrt. 2014
457 E Al wiE7EA B71AAE A i ol EAREAH260ce Zh RS i o2 AAIsH jlow, 53 3
49 o] EAFEAIR L] A Sl = A BAIH 2 Qlete] A AR QL= Aot o] & SE35] Sl o]
EAEAFS] ZRHE Q1 AL E NS IAt S E W F IS |8 A Tol gt H7|E 2 AHAPH] 7]
= WL GAIE : ol&E2e 2t A AT )& S35kl k. s FAAAPSH Q] A A

Az 5 7Fst AAARE 7502 oflt. avtRAlS 9t o] FAE A} 41
&, o] EAFEARe] AFE tlg= 2009-2015¢ wf AAAbE (G0l At g 2], 2016. 7. 21) R HEFAL
(20169 99 22¢~104 14%) ZAt=E AFESELL, ol &AHs2r 29t WiZtE = 2005-20081d 9] 447t o]&

2} AgHE Ata1A4(Road Traffic Authority, 2009)2F 20144 = o] 2t¥ A¢-E(German Federal Bureau of
Motor Vehicles and Drivers, 2014)-& AR85t9tt, G155 Figure 137+ Z}.

Motorcycle inspection system research

!

Previous work

!

The analysis method of motorcycle safety
inspection

y

The effect analysis of reduced motorcycle
accident

!

Conclusion

Figure 1. Flow chart
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Ol RAEA O] A AAA RS £ AL, Ao 2 Qleh WEAFTLO] Zast AR ool ujet 7

H !
WFALEgo] oA E A0 & Al E =], o] & 4HESH] 916l Figure 29 22 GAE AA BA& 35}
ATk
Motorcycle inspection system + Domestic metercyde inspection system
research « Intemnational motorcycls inspaction system

l

+ Motorcycle traffic zcddent

 Motar vehide traffic acddent

+ Motorcycle safety inspection system

+ Motor vehicle safety inspection system

l

The analysis method of « Estimating the number of defective motorcycles
motorcycle safely inspection + Estimmating the probability of otcurring acddent kecause of dofect
+ Calrulating the defect eliminating rate of metarrycle satety inepection

|

The effect analysis of reduced « Calculating the total number of decreased accidents by metorcyde

motorcycle accident safety inspection
+ Calculating the total reduced acddent costs by motorcyde safety

inspecton

Previous work

Figure 2. Procedure of the analysis

. OlgAtsat Aoty =3

chRt AP Aol A ApgFe] AFg o] Srtda& Aote] AT SEL F7iste Ao B shATh, =
ol A= 2FE o] FAFsA7t Al = 2] ghot, F5olsHA wrfizta B AR 24| 2FgHl&2 A-§-5to] 2t
Hl-&& AFESHT &, 2F3(0)°] 6 of5td 739+ AR WA A5 (Re MN)E, T4 o139 2482 A4 o]
EAEA A (T 9 ZAHE B A (Re MN,) 2] ZFol & A ZAME 5o & AP H|&(Ri)= AHE-5H]
Equation 13} Z-2 AltS &0l 238 o] FAHE A= (MN,) & AHERteh. AA| olgA-s2t A dl(DM,)= 2+
goll g AEA v (MR) X AFE olgAsA(MN) ol oJsf A= AFE ol gAEA AR
(DM) 2] &2 53] Equation 2 ¥ Equation 337} Zo] A6}t

MN, = Re MN; (i <6) (1)
6
=(TM— Y ReMN,) X R, (i = 7)

i=1

DM; = MR, MN, (2)
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DM, =Y ,DM, ?3)

Az ol o]t AR H] &2 Road Traffic Authority(2009) ol 4] A8 20053 F-E] 20087121 9] 41d7F 228
3l o|2A1Ea} Al 42 ghestqnh A Yold Ak AS 1 AA 2pEkA st o)sk A AL Table 137}
Aok 4d7t AR T Abg ARl o/t 8912 1,448 0 &2 2440 2.44% 2 LERTE 7Y B A9k 71EF At
FA 20(1.87%)°1™, 1 tha 2 &2 AleHA] £F0.29%), 2782 E%0.08%), Etolo] E5(0.08%) 2= Het
ok o B Ao A= F7]Eo] es] A oj= 2] AR, siejAHE 5 European union(2016) 2] 7-¢-oll=
ZF EE HVIES AlASEL qlrh AE S0 HEA] AHES] B9 EUS P45 HRegulation No

44-2014 A nnex 16)°14 BAA 9 SR ()L 6%, A (G2 8% M L Holof & 7o m

A4 °‘°ﬂ OfQt AbalH]&o] W2 o] = ARALY Q] A} A 2h] Agto] EAE f, 1710 7]Ee EAlsH 2
e, *h_oﬂ Ofsf) ARt AglA|of thet me] of 2}, tiRE ] AUl A Mt e = A2t
+ %] V] ez wtdn

Table 1. The number of motorcycle accidents each type of defect

Defective types The number of accident Rate (%)
All types of defects 1,448 2.44
Break 172 0.29
Steering 46 0.08
Engine 7 0.01
Tire 45 0.08
Lamp 21 0.04
Tllegal tampering 7 0.01
Road safety device 39 0.07
Others 1,111 1.87
Undefined 1,473 2.48
No defects 56,510 95.09
Sum 59,431 100.00

AFELY] AR E(AR)S 1E7T AF2S AEALAF(AN)S} A o544 2dti(DM)E

o]-g3lo] Equation 49} Zro] AhEgict,

AR= 4)

DALAE U AELAGE FE7] ol DA a3 B0 Sief. 5, IAAE st
A ARS W 9 AASH: 18-S Ao} ek QRAZALR Qg AT A AL gl B Wiz e] 24} A=
= =0 92 dsted 1R 70] 28RS A slch, AR Chrisensen et al., 20074l SJ5} 3
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AAF A A= Bt 4.22004, F WA HAF Al Aot Hat 0.172 g4asto] of 96%°] 2eA 7182 &0kl
ol wat 2 A= FAALR QI AAIAES 96%= H-g5to] AHEsHh
A olgAEA Agtdl(DM,)e} A AR et BAIAS(EPR) R AFEg ez QI Adsl g

(AR)& ol-&3dll Equation 59} o] AR QIet ol AL 4A4-(D)E AFE3T
DI, = DM, X ERX AR (5)

4, AUAAR Qe of e At ZHAH[E

o

rok

11 9 A H]-8-2 Road Traffic Authority(2008) ol Al AJAIgH H]-8-S =7 AL E ol A Al-F-ok= AH|AHE7}
= H|-§-0 &2 HAJs}to] Table 29} Zo] AFEsto] AFESIGIT o] o, <= BH|-&(P1At =, A
2 7|eh), W4 EHE, HAPYH]E 5= o= QI PGS 2382 ARE-SHAT

Table 2. Vehicle accidents cost per each accidents

Cost (Ten thousand won)

T
s Excluded PGS Included PGS
2007 2.595 4159
2015 3.156 5,057
SEAHALR QIFE o]FAbE At WAL A AASF(DL )R} Al ?F A9 PGS 2 H|8(CP)& A85te
Equation 63} Zro] QPAAALR QISE o|Af Abal THAH|E(CD, )= AH&E3tt

AR =9 ol gAEA A4 A= G Aol AR S AA| A g2 A AR o] ALk o] AlFE] ]
= A7 ot wEby B o A= Korea Motorcycle Industry Association(KoMIA)o|A  Al&-8l=
2009-20159 2] wufAA-S ARSI, 20089 o] 2] A2 A=) oA s At A e R HdEXANE
AA|oto] EEE A Hl&S ARSIt AR 29255 Aot o, 32 SHH o eA Ao oloff /A
AH R ZE}RD)eF 22FRIFAE B aisto] AT 7HEHA O] 749 20161 94 29U FE] 30U7kA] o] 27 A&
Al SR dYolA] a5t om, 2kl zAte] 49 2016 99 2245 109 14Y7HA] 2347F o] &AE2t
23] ZEAO|EQ] X & Hrof AAI5HYITt. o & Fofl 22hQl A 1845 9 @ Il A7 1084, & 29272
AR ZAL A m O] o5 o] FAFE A} AP HlE& ARSI

2ol mE o] TxEat AU HlE2 7P Al AFEQl 59 9] Federal Bureau of Motor Vehicle and
Drivers(KBA)olA 20149 ZAFSt 2@ (Table 3)& AH8-5FIT}. Equation 1, Equation 2 ¥ Equation 32 AR
Stof Table 33} o] 2t B AA| o] gAsAt A H4E F4 5k
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Table 3. The estimated number of defective motorcycle (2015)

Vehicle age The number of motorcycle Defect rate(%) The number of defective motorcycle
above 10 (2005) 787,500 15.7 123,616
9 (20006) 204,167 134 27,426
8 (2007) 175,000 13.4 23,508
7 (2008) 277,083 12.5 34,515
6 (2009) 109,160 12.5 13,598
5 (2010) 120,681 10.8 12,994
4 (2011) 105,684 10.8 11,379
3 (2012 91,626 8.3 7,618
2 (2013) 90,170 8.3 7,497
1 (2014) 91,832 8.3 7,635
0 (2015) 108,871 8.3 9,052
Sum 2,161,774 - 278,838

2. A 0l ATLES

Road Traffic Authority(2009)9] Z}2of W=, 2005-2008d 2] 2peFA g o3t o] Eagat Al ATE= &
1,44871. 0 2 VFERSITE, o] 417ke] Abal ElolH &, A7F AL A E Bt 3627 0.2 24T 4= ek 2005 AR E
2008¥742] 9] 7t A o] FAFEA} Al T4t 1,726,825-1,814,399TH(KOSIS, 2016. 7. 21.)2 FAFE|Qlct. o]
L ulj7)5F S0ce 1|9t o] EAFEALE A ejet Al T4 o] B & 2012-2015 Hi 72 50cch] gt o] ZAEA1e] H]-&-S
Zetste] A 24% o] FAEA AN42 1,910,049-2,006,916 2 HA5HAch 2005-20089 9] o]g25A} 2}
FAgE o Awo] at P 7] thRel, HadT(Bang et al.2013)014 415 201399 0|8
Z}Ei} A 182 Fotol AESHE o] uf, AFATAE BATHE 2005-2008 ] AR o] FAFEA

s, ol o o] AlFE ol B AL 23 F3l A& EEHA] ek 277} 9lo] 2 Aofale
RS Aol thet o] §AHEAt A2 Hekste] 4HEskglrt. 2013 o] A AF Aettia= 159,373
=, AA o] AR} A1 H4(2,092,867H) 9 7.6%F AAISHIL e B =, 2005-2008 ol &#AEAt AgTE
AH&51H Table 49} o] 3t 148,966T1(145,451-152,828tH) o] o] &g A7 AteFragto] A& 2102 ot
uteta], Equation 49f| oJ5f Aol ofgh AL EHAEHE-2- 0.24%(362 + 148,966T X 100) 2 E&Hct.

Table 4. The estimated number of defective motorcycle by each year (2005-2008)

Type The number of motorcycle 2013 Defect ratio (%) The number of defective motorcycle
2005 1,910,049 145,451
2006 1,933,388 147,229
7.6%
2007 1,974,454 150,356
2008 2,006,916 152,828
Average 1,956,202 - 148,966

3. AUFAMAE =2l AlLt2|2 2%

OlEAPEAHE 7]l ol8) FEH R, WjE7ks AAE i olEAEAE tAto 2 S4 AlaE T

= A= FA
Z ol A8FS 318 51o] Table 59F o] 3719] Scenarios FA5FA L. Scenario 12 thd (713 260cc 2IHEH A

].

SS22], A 35¢ A 1=, 2017H 2@ 33
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Table 5. The target motorcycle by scenario (2015)
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100cc 231}), Scenario 3-& A A& tjare & s AQolt},

Type The target motorcycle The number of motorcycle rate (%)
Scenario 1 Engine displacement exceeding 260cc 65,964 3.05
Scenario 2 Engine displacement exceeding 100cc 1,109,778 51.34
Scenario 3 All motorcycles 2,161,774 100.00
4, QHUAAMZ Qs o AtnZaZis
Table 30114 20153 #14] o] &AH52 A= 278,838t 2 4= et 1 Z, QPAZAA|E Aleje] <]gt 2}
BET A EL APATOIA ES 06%2 F8T 29, 52676859 AFAo] AT ATl A
A= 7%, Equation 4& ©]-85}19 Scenario® &2 74 AL 7ASE A4SHH Table 63 o] Scenario 12 A
7+ 207, Scenario 2+ 3307, Scenario 32 64279 WEAII} AR = 2o g2 BATQIT)

Table 6. The number of decreased accident of each

defective motorcycle parts(2015)

Type Scenario 1 Scenario 2 Scenario 3
The number of decreased accident 20 330 642
5. SRMZAAIZ Qlgh O Al ZAH|E
SHAZIALE Q18] 743t ol BAFE A} WEARTLASE Scenario 8 20-64271/91 0.2 Lhefsteh, AFZ 3 715 PGS
9t AFarH[E-2 oF 5,0579H o] 2= Equation 5°ﬂ 95} Table 7°] &5t} o]of what HAH F AFaTH]-§-2
Scenario H=2 2F 10-3259 /902 &5t
Table 7. Reduced accident cost by motorcycle safety inspection
Reduced accident cost (million won)
Type ; - ;
Scenario 1 Scenario 2 Scenario 3
Vehicle accident cost 991 16,680 32,491
a4z
A7e| 20 U A
B AT 20159 o BAEA A4S vl 2 Al ojdt LEALASE 45, FAFAA ] =
Yol oh2 2FFEAF A AES S WEALL TFAHE-E AESto] o] B2 QPAAAAI RG] Q) A, T whE
WFARL A IS 8| 7HR|8foto] A Ao, WA AR RIS B 5] flote] 20159 o] EAE AL 41
8 AR ATSE FEIT, 498 BYEL Sote] B 2] B ol ATH ATASE A5
oh 3%, SRAAe] E9lel B A S Bal e ARas 0 A 8-S AEsls
QFATALE Seeela] Tk, A sl Al ol S AHEAE % 278,838501 1L, o] wet WAlslE AL T

oF 6697102 A5, o]

DEAT 13 AHS1 A vl g0

ShH oF 3389 %BE A=t sk A
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g tiefl ol &AL SFAHAA =S A3 3¢, F 267,685H 9] o] &2t ate] 2FFAgo] AIAFHLRE <15
ATt 6427 0] WEAFALZL FAskal, oF 3259 O] WFARL AFS] A HI-go] AP EE= Ao r A
Road Traffic Author1ty(2015)°ﬂ OJ51H 20149 AA| A5} WgAFLe] o7k ARl A H]-8-2 oF 265 5,725

2oz 2AE o, 2 AT o) 45T o BATA AFARLLE AT WA Aan|§ o 3259 U0
AR A5 ﬂimmaq oF 0.1%2 AFHU. o|EATH BEALL BA A5 BFAD of
o}

=

18%(TAAS, 2016. 7. 21, 1% 7158 A3k A1S AIeetnl, 17 he ulgel 2& o 4 glek. T4, oAt
SR AT A E5H 0% F7heke 412 Bol 1 9)7] }h2e] o 8AFEAR] WEALT HA] F7H K5 Aol &
2 A0R B % 9k ofo] ufet o EAEA] FARES] £YOE AFEAY WEAT 4L ALAD BAA
o] ZUIHIT Gl Aok, olefa A8 oJs) ol BAFER SHHAAAE =] AaA O WP £3t Bast
A Hlof 19 F skt TEALT A7anE st Hxstetel E4sHa) £ A7 0|07 gl A0 THE
o EG HIAAY E9lo] ohE AR BEA, HAAT] 05E Bekste] Bt AUH ANE £t
AL, olel ket T ol EAEA SPHAA B AT B AT 49 4] QRS WASHE wbt S AoR
et

377 A 2B, L8 AR B9 AEA SE] oF 9.3% FH]

L o] o 29l 702 vehde, o] 2 915} 2 Aol A EEctut

She 71 ET 24 A B8 7R T B9 U AR S8 2, theret 942 n-EaE 5T AET}
o

ARAOE R, B A7 14 o] £L ARANE Agstel AA| 0| BAFAY %
W} ks Aol7 £ H?:-} e 513, B SR A=) AR 19 Kl 3] 7 sl o
2AGO] 9L 4 9Lom, shele] A AREL Agstol AFgS) T APk ha: Aol S 5 Uk £
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