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Abstract

The objective of this study is to identify the effectiveness of ESC(Electronic Stability Control) based on a
meta analysis technique. Accident Rate, Fatal Crash Rate, Loss of Control Crash Rate were set as indexes of
traffic safety evaluation. Also, reviews on the effectiveness of ESC were collected using keyword, 'ESC'. As
a result, the Effect size of accident rate odd ratio was 0.90. When ESC system was applied on vehicles,
accident rate decreased by 10%. Also, the Effect size of fatal crash rate odd ratio was 0.64. When ESC
system was applied on vehicles, fatal crash rate decreased by 36%. Lastly, the Effect size of loss of control
crash rate odd ratio was 0.73. When ESC system was applied on vehicles, loss of control crash rate decreased
by 27%. The outcome of this study would be effectively used for developing polices and regulations for ESC
installation obligation of commercial vehicles.

Keywords: accident rate, effect size, ESC(electronic stability control), meta-analysis, traffic
safety

2 A= HEHEA (Meta—Analysis) 712 4-8-51o] ESC(Electronic Stability Control) A]
2H0] WEPH S avE BUlokth weehdd o] WA BE ALlE, AFTANLLE, F
A AF-8-S A5t oM ESCE F9 7|19 & AAste] 712 B3-S 461t 445
ALANE FAH] 9] G713 7] (Effect—size) 2 A5, 71 A5 719 Ve”ﬁ% s

= 28l T SAH| a7 E =S5 244, AFE0] S4tH
T 0,900 2 2ol ESC 24 A] Ab-go] 10% FAshs A0 2 vepdt)

[0

o

o
ol

F

A L

rob ol
>
c,1:1
=}
>

the terms of the Creative Commons Attribution 1’%9/] %\‘/ﬂ' H] _§__TL]— = PE 0.64= ;(}-Ekoﬂ ESC A]/\Eﬂ & -LQ‘ /\] /R]—DP/R]-_TV_ ] 36% Z:}' iﬁ}% Z_'l
Non-Commerdial License o= B EAAFA X =7 o H Q.
(http://creativecommons.org/licenses/by-nc/3.0) 6 2 BALQL}. SAAA AFE0] $4H] 8013 7]= 0.732.2 &5 o] ESC A|AH A8 A
EQEESSQ:E#gi;gigg:??xeiﬂiﬁ' AV AFaE0] 27% FAaste Ao 2 FAR I & Ao At /‘}Q‘X} ESC 7=} o F
provided the original work is properly cited. I S 9ot Al Au] 2 A 7<= g MEF 58] A] 885 €82 4~ Q)8 7o 2 motEh
ChstREsts|2], A 352 A 43, 2017 8Y 307



Article Evaluating Traffic Safety Benefits of Electronic Stability Control System Using a Meta Analysis: Focused on Accident Rates

F204: Atalg, a7, ARAAAA 1A, HlEREA, wFH S

ME

FZ wEPAF ] FAte] w2 2011-20154 F<F =2 WL oA SR ARl E F 20,0007 2 st
107, 35,0008 BAA} WASlE 5 ol 2 oAl BEALSIHo] 8 A0 2 vt £4-4%2
EAL) 28 AAL L] Ak Ao 52 A, A ATANA A3 Alo] B AL AJo] £ 42
08 %4770 A wf n|11217 Qo] ofe) WAt o) 2 18] WA 7 el FALeIA 0] LA
A= LA A O] WEALT] H|E|] ZXAREC] 53% H w2 o7 IIEtHKorea Transportation Safety

Authority, 2015). o]ofl whet AfaLo] @Rlo] &= 2 Alo] £ @4d= FAaA7IAL 2Fde] P 7iAlsk7] 9
) ZARAA AZF ] (ESC: Electronic Stability Control) 7} 7 E] 3 th. ESCE 7420 2H Alo] 53-8 FAHA]
7120 WEALE Aot A2 2 Gl At oFd Hx FFA|olnh. Tek A= Bl f-ejubtof| A= ESC A&
gzko] o) 72| Qa1 ESCot Pl thefet g7t o] Foi 2= 5 WA =7 S7skal Qleh
Hoye(2011)+= HEHEA (Meta—analysis) 7]®H-& &-85to] ESC 2t 0|73} o] o] o4 Av=& sdst1L
k=3 2

ESC 2] 02 A& F9shich. Ea ESC A2 998} ol Foll= ESCE) A3 o] LA oA 3%
o BAH AFEC] ALHOR 5 57 Glek. 7| E GPAN ST veHE A 3 A2 2R 24o] Ho] 9]
who] 2 AL ESCH A4 H2 925} - 7o A7 ATE FHHL, ESC o] BEWAHY Ze] ]3]

+ 875 vEREAE Foto] AA o FAst A gttt

ESC Zzte] whg w3 o] B3 WAt &2 8 AT WEA &2 T ARLE, AP AL
&, AV AFLE 2 ARkttt HEHEAS 915t 7|E B9 -2 ESC A&l #H /E A+ A9ES
02 519 om, ESCE 34 7|9 E & ¢l8ste] =Ba} H U A S £46tgrh ZU] =22 s w85t 5 9
AT EA B A(RISS), $=rota g B (KISS), F2n|Hof(DBPIA) 5= AAste] AFAd 5A =]l 7
=g AR, =49 =2 SCI, SCIEF 2] sh=2|(IEEE, TRR, TRC &) 2 7|TETA(NAHSC, PATH
£ o]&ot3rt.
2 A0 -8 Figure 19 A|AlsFgATt. 27 el A= ESC A|A§IT} ESC Al AR 215 2] 2 wehEAl o]
gk o2 uiA& 7]&ota, 3ol A= wiEREA o] I B2 A AISHATE 4ol A= wEREAlE S1't 7]E 21
27 0] 71Z3} A= A A 5HALE 5A L gt ol 9S nx= 94 9 gilH Lo nE E5 gul 972
TE5Iom, 6olA= 2E 9 s A AASHIT.

r°“

1o :ﬂ.:

ge
te
A
) A=

Bl

r

il

A 74 A 1 FRE 4L Holn, Fa AL AL AAT A7 Beke 014 Asale A
o] Z5tT}, AHo] AT ST ABL S E2oA Bl1EiA|7] 277k o] efolofe] mpEES FhalA
“gAsfloFstA|Rt, AR 213 Belo] 2.5 2dsto] 2|2 9] AlE=S TtE= 22 47| Yt o] F flote] 559
b7 =] o] A =21 ABS (Anti—lock Brake System)7} 21T AT

ABSE 120] 81014 304717 Bello] 28 Uatch 715 WasleA jnela)s) 2] AEes Age
2. ABSE AfRte] 92 285)7] BE H20] AEele whEo] F6l, ol AT o) BAel wiF 17 A4

A
S

r>4 rlr

1) 0|=(2008), EU(2011), §=3(2012)
2) MDAL/SE2fCYS
3) 2P ST YA HIALE 3| Y Ae

o o = (=]

308

Journal of Korean Society of Transportation Vol.35 No.4 August 2017



OH, Minsoo - YOUN, Seokmin - JEONG, Eunbi - OH, Cheol Article

Study objective

.

Literature Review

-

Meta-analysis
Estimate effect size

.

Statistical model and homogeneity test
Meta-regression

Investigate publication bias

!

Result and discussion

'

Conclusion

./

Figure 1. Study process
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Figure 2. Under steering and over steering
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Odds Ratio®= E7|5}% T},

Table 1. Classification of effect size

Class r Odds Ratio
Large 024 <r £ 0.37 250 < OR < 430
Medium 010 <r < 0.24 1.50 < OR < 2.50
Small r < 0.10 OR £ 1.50
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o T AFTH, W, A, AP S 18] 2ol7} Leb 5 gL, chopet AFRA o) el
L AR GAPE Q7] W], B ATl AL EAHEmekE TRs}e] HetAlS S gshart.

Table 2. Summary of collected relevant studies

Measures of Effectiveness Number of Cases Total Number of Cases Number of Analysis Cases
Accident Rate 98
Fatal Crash Rate 39 157
Loss of Control Crash Rate 20 191
Lane Departure Crashes 18
Maximum Steering Angle 16
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Figure 4. Characteristics of collected studies

2. 28 2%

1) Al2g

TheFeh Aol A wgehd S oA Q] ESC A2t o Flof| upef AA| AfaLg Zfol g A% A+ AE Ao
th. Masami Aga et al.(2003)2 A7 ZAPA] ALLL 5 o] F-& glo] A5-S 58412 $Hgste] ESCO] a3tE &4
shdct. T3t vl 9 fo A 54 A 9o ey sto] ESC A2t} w'E Abalg 7HAao] TAIE EEsh7] 918k vhefst
A7} 533 =] th(Farmer, 2004; Bahouth, 2005; Baum et al., 2007). Lie et al.(2004)-& YN Z AL 371 2 F+
Balo] ESC Az} of Hof| Wh2 A& 74 a2 BA51Ich a3 23} ESC A2tof thg At1g Zd4aiyt o

314

Journal of Korean Society of Transportation Vol.35 No.4 August 2017



OH, Minsoo - YOUN, Seokmin - JEONG, Eunbi - OH, Cheol Article
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Table 3. Result of average effect size of traffic accident rate

95% Confidence Interval

Class Effect Size

lower upper
Average ES, -0.03 -0.03 -0.02
Average ES,, 0.90 0.84 0.95

Heterogeneity chi—squared=1022.87 (d.f.=97) p=0.00, I-squared(variation in ES attributable to heterogeneity)=90.6%, Test of ES=0 : z=
10.21 p = 0.00
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Table 4. Result of average effect size of traffic fatality

95% Confidence Interval

Class Effect Size

lower upper
Average ES, -0.11 -0.14 -0.09
Average ES,, 0.64 0.51 0.76

Heterogeneity chi-squared=38.30 (d.f.=38) p=0.456, I-squared(variation in ES attributable to heterogeneity)=0.8%, Test of ES=0 : z=
9.93 p = 0.00
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Table 5. Result of average effect size of loss of control accident rate

95% Confidence Interval

Class Effect Size

lower upper
Average ES, -0.08 -0.14 -0.01
Average ES,, 0.73 0.11 1.35

Heterogeneity chi—squared=4.20 (d.f.=38) p=1.000, I-squared(variation in ES attributable to heterogeneity)=0.0%, Test of ES=0 @ z= 2.33
p = 0.02
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