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ABSTRACT

It is largely agreed that elderly drivers (over 64 years) are more likely to cause fatal crashes than
other age groups. According to national road crash statistics 2021, the number of road fatalities per
10,000 drivers over 64 years old was 1.77, while that of drivers in their 30s was 0.55. This indicates
a 2.67 times higher probability of causing crashes among the former than the latter. The current study
estimates how rear-end crashes may be reduced by installing Automatic Emergency Braking Systems
(AEBS), particularly for elderly drivers. We analyzed data from Samsung Fire & Marine Insurance.
The results show that the Odds Ratio of rear-end crash occurrence between vehicles with AEBS and
without AEBS is 0.75, implying there were lesser rear-end crashes in the vehicles installed with
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AEBS. The Odds Ratio of male drivers was determined to be 0.78, which was lesser than the 0.81
Odds Ratio obtained for female drivers. Elderly drivers who had installed AEBS in their vehicles
showed an Odds Ratio of 0.76, implying crash reduction. In particular, the Odds Ratio of male
elderly drivers was found to be the lowest at 0.49. We believe incentivizing by giving discounted
insurance premiums to the elderly who drive vehicles installed with AEBS will help reduce rear-end
crashes.

Key words : Automatic Emergency Braking System, Elderly drivers, Odds ratio, Rear-end crashes

I. A

rf

WEALEA A ~E(Traffic Accident Analysis System, TAAS)OIA A &dte wEALLEA O WEd 118
¢l F7IE AA WAL AR Foll A AE AT AR Sk HlF2 20101 31.8% A4 2021

A EolHh 18 Q7Y WFEALE A FFE BE AR FoA /M Eoh 1@z QT
T B AR 5 1897802 A AR dlA 7P Eo o] 30t ET} el w2 FFEolth =g
IHAT} Fdehe ZEAE AU e FAOITh 2017 26,7137 1A 2021'd 31,8417 2.2 194% &
5 25 w27 Sold Aot Holv] B Ay} wEA 1

oty M
(e}
-
s
e
o

7¥etath S-S E 2A% 18 ¢
H22 WY 7] WEolth ol ¥ XA kAU o] o wjHh Fa%HS ofn|glit;

olel] 2019\ AF= AEA, PAHMAY, A EIFTH T FH7| B QA=A 5 V|77t FAst
£ <A ok gAY 3>5 e 18 WA} op7|she B AFRAGE Folal AL
WEAL I T Fol7] &l <uEA wHHH FTHHA>S LHESIGT AY)dle 20T A A =7} 9
AR o g AT AR W E AU JZAA A W7t HaH nHEAE YQFALES 93] A
a7t Badt A9 54 A s 48 §83h= AEoIThHan et al, 2020). 21F W9 EA =1
e &4

72k U Al 2~ Bl (Advanced Drivers Assistance Systems,
A

ol myrd & Ak

Lo =
ALE drpg dEd ¢ leA EAske Al FHOR . FeAtae 18 A7 W] ek
AL F ol AEFASTEAE ARt e s FEALE ditte H =50 He AoE dEA 9l
o 242 fdl Sl AEAt Bl S5E A B 2 FE} 1d U FEAL HolHE 2&
gtk 53] ofghHiobol|A @o] FREE LE(F54H) L2H(FAH)E o] &t ARUEE AFUFA T
AE AR SAATE AL A Ee] O WA S #]lstad gtk

ARl Bls) 53] AtEAL - ThHsA ol

162 PIRTSYL|=2r Mi227, M12(20233 28)



MSZUEHSER e DYREA FEAL Ao

M 3y

Ho
ol

o]&= 204 )&} 14780} tha =& £Fo} 30t 0.5590 HIE)] 26791 H& Fo|th o] HlE) £A
2AA 15 B A= 204 o8] 12076 2T Al W 79272 YERSTE tut o] TS O E 4
Hoe 58 FFo|t) olg) <Table 1>& TAAS?| 2021'd HoJE| & AR&-3t] A2} 19 W AP Al
o} AAFEE YER AL QiTh

Hs
K
_]

)

<Table 1> The number of crashes and fatalities per 10,000 drivers

2021
Age
: NETaZ?%Of ngzirtlabl?triegf Drive:I 1IljinczﬁnrseOIIiIolder thels)r:?errslo,ooo Fatalities Per 10,000 Drivers

Under 21 6,960 85 576,351 120.76 1.47
21-30 29,076 360 5,244,121 55.44 0.69
31-40 30,304 350 6,408,891 4728 0.55
41-50 36,480 494 7,630,885 47.81 0.65
51-60 46,938 639 7,372,887 63.66 0.87
61-64 18,578 278 2,480,132 7491 1.12
Older Than 64 31,841 709 4,016,538 79.27 1.77
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<Table 2> The numbers of drivers caused rear-end crashes by age and sex (2019)

With Rear-end Crashes Without Rear-end Crashes
Wi .
Age Sex ith/Without AEBS ons) (persons)
With AEBS 454 3,584
Male
Without AEBS 2872 13,495
20-29
With AEBS 161 16,592
Female
Without AEBS 906 62,149
With AEBS 1389 9,523
Male
1039 Without AEBS 9287 50,704
With AEBS 338 64,407
Female
Without AEBS 2233 308,626
With AEBS 486 9,222
Male
Without AEBS 5190 69,002
40-49
With AEBS 217 33,500
Female
Without AEBS 1918 242,164
With AEBS 271 6,064
Male
Without AEBS 4350 60,161
50-59
With AEBS 137 18,416
Female
Without AEBS 1649 184,879
With AEBS 111 1,425
Male
6069 Without With AEBS 2359 17,555
With AEBS 44 6,646
Female
Without AEBS 488 87,947
With AEBS 61 500
Male
Without AEBS 1700 6,884
over 64
With AEBS 21 3,626
Female
Without AEBS 230 66,607

1m

B AFME LZ(odds, 54N 22| (odds ration, SAM)E o] &5t 2EFAF A
SALE et EvF drbg HeA 24T o] e o8 FofolAl B4 k= AW AE %
I E9E AuEr] §8 go] AgETh F2 GBS FYe APrY FA5A] g Uz UHE
18 2 o asE 5o}3t} Jang et al.(2019)9} Park and Lee(2006) 5 =FUl<] = B

JH@' odds@r 93 odds7t Y& o] F=E Aot L&l Hoh 43T &5 ptal st 2254
= AW Zo] FEEtt (Szumilas, 2010).
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<Table 3> Odds and Odds ratio

Rear-end Crash No rear-end Crash
With AEBS a b
Without AEBS c d
SE(IH(OR)): l+%+%+l ................................................................................................... (3)
a/b
CI=EXP {ln(%)ilBﬁSE(h’l(OR))} ....................................................................................... (4)

g ezHE AU ISR AT AS AEE A S A AT F ol F9T 8t gl
Th(Davies et al., 1998). 53] 2 2(54hH7} 02 0|3t W& AFE & Ao|7F YA AT L 2(F4h7E 1§
dolMH dE9} 2 Afol7t bk Hell fosted ok gttt £ AF9 <Table 4~7>A4 AMtE L 2(54h
7} o7l 02 olstE Yelhd AIEE BAh FAHT 7eAS =4 ¢t
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<Table 4> Odds and Odds ratio of rear-end crashes (2019)
. . With Rear-end Crashes  Without Rear-end Crashes Odds . Confidence
With/Without AEBS (persons) (persons) (Crash rates) Odds Ratio Interval
With AEBS 3,652 170,862 0.02(2.1%)
0.75 0.72, 0.77
Without AEBS 32,316 1,130,841 0.03(2.8%)
<Table 5> 2019 AA| A% HolHE YHE FE3te] 22(54ihet 22|, AgH7hs BofFa gl

o} YA e o =u|= 0.78, o] Aol @ =u|= 0812 VER} YA 9 =u|7F oAl o =B|HT vt} o= A}
SAFAFEA Aol FAeA § & &3 v 4 4 Utk Lajunen and Parker(2001)9}
Storie(1977)¢] Aol 2@ WA LHATF G4 LA el Hs) TAH SAWNE Ho|7] o] A5z
A Y ek A9k siek ATUIATIA B34 48 eS| Aazaol o 2 w3
A A% o] Moz FAHAY. = G o4 BF 95% A= T AL 108 Fovng F
o
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3 &9t e Aoz wgd & o
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<Table 5> Odds and Odds ratio of rear-end crashes by sex (2019)

Sex With/Without With Rear-end Without Rear-end Odds Odds Ratio Confidence
AEBS Crashes (persons) Crashes (persons) (Crash rates) Interval

With AEBS 2750 29,933 0.09(8.4%)

Male 0.78 0.75, 0.81
Without AEBS 25038 212,410 0.12(10.5%)
With AEBS 902 140,935 0.01(0.6%)

Female 0.81 0.75, 0.87
Without AEBS 7278 918,476 0.01(0.8%)

<Table 6> A AF A 204 v|vhe A9jsta ARHERZ FE3 otk 654 o] % 1B ANA A5
AFATEA 4% B37} QleA] Ao E7] A8 654 oo 4% 252 F7letid €4 23 dgoiet
FEglel L27b 1EG Ytk 1S A1 = Aot ol AFFATEA A FEAt Faast
EE AgdolA TaEtE ofrjojtt. AR exHe] He 070017 2004 TP S 0.619] 2=H]
7b BEEATE 654 o]Fe] 22HIE 07602 EA UERth ol 1HLAAE EeR § AFEA
SR Ao R WEATE AN E Ay} B ¥R B0 B = gloks ou]olth
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<Table 6> Odds and Odds ratio of rear-end crashes by age (2019)

With Rear-end Without Rear-end

fo With/Without Crashes Crashes Odds 0Odds Ratio Confidence
AEBS (Crash rates) Interval
(persons) (persons)
With AEBS 615 20,176 0.03(3.0%)
20-29 0.61 0.56, 0.67
Without AEBS 3,778 75,644 0.05(4.8%)
With AEBS 1,727 73,930 0.02(2.3%)
30-39 0.73 0.69, 0.77
Without AEBS 11,520 359,330 0.03(3.1%)
With AEBS 703 42722 0.02(1.6%)
40-49 0.72 0.67, 0.78
Without AEBS 7,108 311,166 0.02(2.2%)
With AEBS 408 24,481 0.02(1.6%)
50-59 0.68 0.62, 0.75
Without AEBS 5,999 245,039 0.02(2.4%)
With AEBS 55 8,071 0.02(1.9%)
60-69 ) 0.71 0.6, 0.84
Without AEBS 2,847 105,502 0.03(2.6%)
With AEBS 82 4,127 0.02(1.9%)
over 64 0.76 0.61, 0.95
Without AEBS 1,930 73,490 0.03(2.6%)
<Table 7> 7} A vle] ABS TR 2=2($4h, 220 2 213 77HE Yl ) 654 o) &4
o] e2H7t 0498 THE ARl Hlg) 7 WA Uehgon Wil E 654 o oo e=n7t 1.68% M
7 et 3001 A9eE BAe ozul dAe) exulRT e AL EAE 0] AEFAEAA

2=
Azho] AT il glo] o4 SAART WA e B 2 UL Fohe Ae FAT + ok
3 S48 duRd 2 64 o4 e o2 14 Ae A9 06 ek, ok $E4 2
AEH7} s199] BHTHE ovlolth. wekAl 6] ol 1 WA LA AENFATAA HH) Lt
bg ATk @ 4 ok W esAl ol o8 3 A B9 LxuI7 L8R Urhgth o] A3 65
A o1 o SRANAE AFAFATEN 4H B3k QE Ao AMED 654 o4 oY edA F
AFANFATAAE AH AT eAshs TR 571 202 27] B WE57} sojud the A&

o 2 IFsHE Yo

<Table 7> Odds and Odds ratio of rear-end crashes by age and sex (2019)

Age . . Rear-end No rear-end Odds . Confidence
Group Sex With /Without AEBS Crash Crash (Crash rates) Odds Ratio Interval
With AEBS 454 3,584 0.13(11.2%)
Male 0.60 0.54, 0.66
2099 Without AEBS 2872 13,495 0.21(17.5%)
With AEBS 161 16,592 0.01(1%)
Female 0.67 0.56, 0.79
Without AEBS 906 62,149 0.01(1.4%)
With AEBS 1389 9,523 0.15(12.7%)
Male 0.80 0.75, 0.85
3039 Without AEBS 9287 50,704 0.18(15.5%)
With AEBS 338 64,407 0.01(0.5%)
Female ) 0.73 0.65, 0.81
Without AEBS 2233 308,626 0.01(0.7%)
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Age . . Rear-end No rear-end Odds . Confidence
Wi AEB!
Group Sex Sy Ao S Crash Crash (Crash rates) (L Interval
With AEBS 486 9,222 0.05(5%)
Male 0.70 0.64, 0.77
1049 Without AEBS 5190 69,002 0.08(7%)
With AEBS 217 33,500 0.01(0.6%)
Female . 0.82 0.71, 0.94
Without AEBS 1918 242,164 0.01(0.8%)
With AEBS 271 6,064 0.04(4.3%)
Male 0.62 0.55, 0.7
5059 Without AEBS 4350 60,161 0.07(6.7%)
With AEBS 137 18,416 0.01(0.7%)
Female 0.83 0.7, 0.99
Without AEBS 1649 184,879 0.01(0.9%)
With AEBS 111 1,425 0.08(7.2%)
Male 0.58 048, 0.71
6069 Without AEBS 2359 17,555 0.13(11.8%)
With AEBS 44 6,646 0.01(0.7%)
Female 1.19 0.88, 1.63
Without AEBS 488 87,947 0.01(0.6%)
With AEBS 61 500 0.12(10.9%)
Male 0.49 0.38, 0.65
Without AEBS 1700 6,384 0.25(19.8%)
over 64 )
With AEBS 21 3,626 0.01(0.6%)
Female . 1.68 1.07, 2.63
Without AEBS 230 66,607 0(0.3%)
obef <Fig. 1> A, AR, “‘ﬁﬂr %‘ S zHE oA AEstal ok 53] AEI AFHE H
ol e A% 300 o) F ol 5 I7h ol Aol e AT S Utk WA ol
o A% 28 A9 ASATASA LI GAT S5 AP ASE B 5 9 Aol
E2Hed ol 857 Fo M=ot Dojitks Mol Fofsfok g
1.80
1.60
1.40
1.20
! [1] Male
(1).22 073 072 o071 076 080 982 0'23 Female

0.60
040
0.20
0.00

061

|

<Fig. 1> Odds ratio of rear-end crashes by sex, age, sex and age
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Aamnzh 9or 65l ol B nEAe ASE 51%0 FAEI gl A0 Uekgth

o AUolN THAE WO AFNFAFAAN F24e FeIT Bavt Ak 53 1Y 94 A%
AN E37h A8 HHR 29 5 e Foldrh WEADE Folt o Ego] HH o nA

o AGBPFE RFE EAZ olojd Zoltk ARt FLAA AT % AANA AFAFATAA
el HYS B ASHHAL o)F AF FuY 2= vk

B AFE ABNFATAN 4 LhE QY 9 A2 RS 53 28 el HAE 9P
2 BAG ZHAA o7t ok F) A5 BRI 44 L AL HolEE o] §3 BAoleh: 20
A 71 A AU, AL 0199 F S| AP Al E72 AslAE DA 3
.

F AESE 5 71 240] oFold Bast vk 53 WAL Y 1 2AAY AFAFAE

AR AR G A0 Edth A AT BT 2702 7] W] Aol Az Dojrl

o $F AEST Soluthi AT B Balo] 5T Aotk £ F ATl AE AENFAFLA
A Eo] FolA WA FEAI} Zashs Aol MAHEAR v Bask ek 20109 TEoRE &
FAFAEAN 33 Aol vlgol of 13% AmolAW A7k B5F AFNFASAN BAAFe] 57} F
B Qo AT A= TP BAUTA O AW EAFPL AT A0 ek S 4, @
W olUeh $8300 HEAFOR ol A% FHW ABNFAEAN GAENE F4T Bast 9
o obeel 2AxE HARN BYS ASITH oy Wre] Augs ENE FFHOD M BAsE
d £g0] B Aoz sdad.
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