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Identification of Age Threshold for Driving Performance
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Abstract : This study aims to identify the age group where driving performance significantly decreases based on the
data collected from the Korea Transportation Safety Authority's driver aptitude tests in 2006. The test includes
following six driving simulator-based tests: estimation of moving objects' speed, estimation of stopping distance, three
tests for drivers' multi-task ability, and kinetic depth perception. These six test results were utilized for the
identification of the age threshold applying the CART technique, suggesting driving ability significantly be decreased
over 50s. This finding was confirmed by two analyses using the accident history data containing the information of
accident and non-accident drivers and the degree of accident severity. The results of this study imply that accident
prevention efforts should be enhanced over a wider range of age group than the current practice where the age of
65 is generally applied for the threshold dividing senior and non-senior driver groups.

Key Wonds : driving performance, age threshold, driver aptitude test

=

h

1. M

1.1, ¢io) HHZ W =

Jsi7) o] WA Aol Yat B FO= 3
# S0l Sojutmal LeluehE Teish Aksle]
HolBx r’. whA) W 13t A
DA SHME A U BEAT B SAL
F2Y gt $AE HoFT Itk 2006W =2
BETYFURTSA) Aol oot 174
o BEATASE BHFY ABH BFo| 22
= 278 AF 2YA BEALAS F 30%
2 sk A0 etk B8 D84 DA
I APAIS-E OECD 393 FolA 7h8 e 4
X2 P, §% 235} M Agss
A SHHS 2447} F7PD RO oA
o] mYsto] W2 AHE1H fulzt ot &
Apgo] Il ulshy] AL ARSI} &

" To whom correspondence should be addressed.
traffix@hanmail.net

ol

A58 @ AT ofwdt G v Ao
et 77} A ofof gk et Fuje) 223
SAA AT A=A L Beget 917 A
7h 9% AP Y AolofH AAAI A
SAA BT AT ATV} vIBITE wpq B
ATNE SR £ASHS ZHY & Ak
AR 27 AL Simulation) 42, BEAL A2 E
BAst] DR HE £A5H) et U LE
Apzote) FYHES Wl 5 Qe ATEA
A AnE 2231 Flo] 2ol

h
s

1.2. 79| LS 2 0HH
B A7E e e A7 Faggos
EsHgT
c ) - oo] DR} A B AFLEE
sl £ A7 Hebde =2k
L qd7o) o Fekdel ARy £ns

=1
=

AFEA S A8} 23 AS(&AAA AA}

M= ¢ Simulation 23, WFAIAR)E £~H

71



A2, 1FE,

SHSATt.

s AFHSk| ME AEHe ¥ A &
Mg A8l FAFEHEEHM Y dFUH(EE
H)E 0]83lod CART(Categorical Analysis
Regression Tree)& S-SR AFHE=R &
A58 YA H(Critical Point)2 3L, 9

H $H5H zelE A58 st ttestE
T3P} R -
* A5 H dAAT nFALARE HA S

2. DY} Y W MBHT D

O —

2.1. DB2HXL 7HE

Aubzl oz TP AHH o2 HAHog
w57, AL8E o) ez o2 4TS
7, A2 BHE MR A TR,
e BEAIT) BEE TR Ade Ao
g uhe glck WY 2 BAEA] 1A 2R
71&E 3 thS Table 13+ 2o

2.2, THSHK} B2 M3 A7 &
2.2.1. 2L DTSMK} MYHT 21

THLAAL AL D AHEA o

TSk,

B H(1995)9] AL ABTE BEAD
o] YQl(Fobzt LEALAS D AAFR)S B3}
7] Sl5te] BIEEN S ALGSGOm, i A
A)gH A =Rolrk.

AEF(1998)0] ATE LAt u]LHAZEY
ZARIES] AolE BHT dAolch. £A2T 1
FApe| ZAMEE vlnERle] v A2, 13] B
F FANNL AdHo 2 Zo| of Be WA

o] a3t Ao Z JEMITE

Ko
=

Table 1, Existing age threshold for old age group
T - AH B HEd MR7E

» A 554 o)A
- 18GE 50014 55409k

604 o]
o ;E—_;J i;l%i%bg . 654 o)A}
EAA A5 - 654 o]

oA WFAL FA - 65A] o]’

AR AAE, “TH LAY PFEAL 1T REAIIAE 7
Mol B A7, ALAY HAAEE 2005

12

[0

M, 5 o

FEH1999)9] ATE LABVT G mA
L a0l 423 BEst mEATS ofE Bl
QAo ek BAL 9o AR} MERAS
Sasteich. £4A% 71 BAZe BEARY s
of YL F+ RO et

N 4002)9) AT Tt TR Het
HEE 9Bt REA R NMERHS SRS
ok BAAM, A2 B, BEAEY, 5715, <
AREGAIRY, FEAE FRAA Folzt ekt o]
o hHT 4 U LE R U] U AR
o BE A= AMLS S5 FAH BB
olct.

TELATTH002), 371 AL AT A003)2] &

L T AbT @3 US4 B4 9lstel 4R
2}, NERHS Sestdch THATEATAS
(AR, AIGARA AR, A, Wl AThdS
Sl ot vkt 39 B4 Bo mEerA
e EEF A LLoluk

%3 2004y 2] AT TN LABFO)
Ao G nlHchs 7hY St Fus
SR E, AN ARF] BESE 27
s SRNSE FuA Y, $AY, RS,
A GROT stof AT B AT
B4, AR NAE Y 38%S HEF 4 9l
ou, BAHS] 7Hg B G nA= Aoz
Uebdeh

E2 B BBTH005)9) A 1A}
o BlmEA P BE Ystel AR B S
24} 9 NERAS AN 2AAT, 13
WA QAAMFSARE 27} 59 e FYSES
e CER EL R ER S DR

A= d7ig die miE $E5 283t st
O

al
=
=

Mo et

rlr ol M

A%E Kol Ao vepth
AA2005)9) ATE BEH LT A Y
2 ol g3t AT AT DAL V)%
248 ol g3tel AXT Aolch
BZa 2 BAYREE R AntiolA
LEAT A47F FA Holh U A &
& Qglom, Bayele) A9 45~694], 198
o] 9 ss~TNId FAT REATASY
3l7} Lrekie.

S} 720069 AT DA HBHA W
o SABA] et v Jste] HEEA, W
B4e st AU SHEAE Hol7}

M= Ao Urpgrt

=
B
(&)

2

Journal of the KOSOS, Val. 23, No. 3, 2008



222 22| NHSMX} MAHFA o F
TYLAR AL W AHEHo] BAY FYL
#& RS,

Koltnow(1985)2] @-= 12X AES &4
e BA%E dtoln, AIZitHEe] Q= ARl
NPASL Fr itk JEAES 71 Aoleh=
REAQl Az gy AtiAes wEA 9
3t 1o gt 2780 2 o= YETh

Cooper(1990)2] A WEALTL} WS A9
nAel e AR AUAYS vl
son], 19 LA SIA AILAo] Fom,
6541 ol4te] AL WM F3o] F7het
L Aoz yepieh

Staplin & Lylesy(1991)2} A= AR}
TA2 FHA AELGPAS BT $I5te] 4
B2 Y MEEAS Sslgon, nEsutt B
SAE WAL Assls Ao gt

Ball(1993)2] d-toM= IS EAAE
g3to] A &) 7HE AJAf thdt HsE
ZAstEen, Agol F7Igol Wk 7REAAE
FaEE AR YERFH

Hakamies Blomqvist(1995)2] HAollx= A7t
A 2yed Aol EAE ot E2AL Y= S
F3Yshglon|, g AR} valg 2ol uis) AhA
o8 FEo] Aot Ad3| kS SHA| X5t
O LRI

Hakamies Blomqvist(1999)2] Aol A=
Aol ol MAshe WEATS] 4L
L A7, DHLAAE] BEALE IAE,
NEIH A} e B Aol A Hol WAl
= Ao Uyt

Lyman(2002)2] A-toflA= 133X} AL AAm
(A= AAG AR ATAAEDE EHE 3
S 5 Ol DA ARASE o5 ATols,
1999 7|20 3 FEAT HHAYALT) 178% 2716}
T A AR 40% 27K Aolaln JEslalnh

Jim Langford(2005)¢] d-tollA= XA A,
ERxgA e BEATST BARLS 95}
of AEZAL H=dAE 35k

A A, Aol Agle] dxtFAE7T B2
A7 AFARLE Fol HAS AL, ATFEA
27} B2 73S 288 gR L] Afaleo] &
Ak Z o2 LERHTH

Hakamies Blomqvist(2005)2] ¥ o= A€
AL Zb= ot HE| FAE o8¢ dTold, P&

tlo o > Jm

EE:
TRt

QL e St rfo

SHE QMBS K|, HI233 M3=, 2008H

A2 AtE7EE v R F ] BARsE A
Hobe ol FA Aol digt FAo] FAsE 2ol
LAY ALE WA Sh= 224 A Ao
2kl AA BT

AG7HA] AHE AYPATE B E Ut
2 S =&

AR, nPA} ST A APAYA FddE

St Q77 niEste] ol tidt 4t 2
E]ojof 3tTt.

=4, AEAkel #¥lE & Bkl Sl #
2lE 93t uate] PEgt AFSATAL] I+
7} wlEsto ofof digh At7F HEgkx|ofof it

AR, ngRtet vlagate] sl oidt o
FE dAEE &2 A BHEHO| ]St
oloff gt A7} B ofof gt

%O } &4

2.3, GI729| 2IOHH

M7 TR o B Ao $A¥E 7|2
2 3lo] oo} 2L HerHe Easigrt

AR, TARe] Welo) it AHHQ A7y} I
ase, o3t A7/t AR AYHYo Y B
W2 1~27))o] 2P w0l Tl AT
7} tjsolch mahA] 2 AToHE £d5EL
TEtE o el RS o3l dHYE &
Ao Wze Agaon FHsqrt

SR, A TYAE] FELE 55K ~654) Abolo]
A 7122 Bok QAT BEH S| gt 7]
zo As|A 9l ep= AAolr) maky B Ao
HE BEATS} $A5Y ZRo AZENS E
sl mEAte] FE7|2S HYsidc

AR, THeAR B ABATESS] AH B
Aol it EAHS 5 5 9k

HYATL TFAE EPESEo] Auba el @
o] HHRlo] Thes] AlmASo] HIZEAM o)F
k3 glo] ®r} Wakst TYLAR| et A7t
mgslch wetd 2 AgelA: naedzke 9l
M 9 QTEAsE JAEE EPHos 7 @
22 9l SIAAA UM (CART), HTH Z(t-test) &
=E T

8 Ql(environmental factor) 12|31 913 2 Ql(human

73



A=, IF3,

factor)] <)} GateIch. 53] A% Ao o3t
WFARLE] RS A AL S) RS APA| 5,
Fuolv, A4, A Aed 54 5 W8 8
e BEAT Yo T Fo) ek LAFYAA}
= ATl HAEE A4, 48, € BF 52
Tardo 2 24sts Aalziale dEeRA, o3
W05 HELE|= ¢1X|(cognition)-THjudgement)-
2 Z(operation) W 4ZH ol T2 LHHAA
o ZEHALY AES YA BA2 2 31T o,
g8 SHoM= AAET B7HE ATAEe o
sl IA EL WS UATOZH LARY A
ael Agtes g ZEALS vdo] WAl
S 34 248 F1 ARET o

3.2. ZAHHA W 7

SAAUAALY e AFAE LT 9
L oAt SRSt S ofH] AR mE
ek Fake] FFE 1 BHo| ujet AlFAt
o SugAR Eested YD 9o A
y

G2 ZARE 8 ARU-§-L Table 29} Ptk

3.2. ZAHAIIS] S4EN

WFHEA-F A A= 200600 = A =4
2525 2|2 A2 %|(Missing data)S #]| 2|3} 32,803
o) A2g Selsich

Table 2. Components of KOTSA's driver aptitude test

8 9| AR 240§
sodzan A8 B 5 A F ol5EAY
AAAY |- Ao MES Rstel AP 9o
g LAFAA | BAND = gl Aol 54
% 24 g 2 X BFele] Fo)8
29l Y | FFIH G0 AGEA T8 28

T e 4

g |- B 2 FY 5 e Al o
Q

Mo
2

olr
£
== o o Y

g |- Ad3 Fo4dd 59
A A2 AH - Z1o] A Z}(depth perception) & &
A5 wFHAFY SAFE JAR YRAS AT

Table 3. Age and gender distributions for the sample
(unit: persons)

A & H10A4 &2

TE | 304 | 31~ | 41~ | 51~ | 614] (%Q.')
ola} | 404 | 5041 | 60A] | ol
A [1,344 | 7,894 | 12,566 | 8,250 | 2,094 | 32,148(98%)
ozt 27 161 256 168 | 43 655(2%)
A || 1,371 | 8,055 | 12,822 | 8,418 | 2,137 |32,803(100%)
74

M,

Qb

o
sa

FEE B2 AxE - JEEEZE AVEA @
A7t 98%, 4Z7} 2%0|w, ARdi= 41~504<9
A=7F 7P wew, 304 olske] Apmrt - A
< JCe® Yebgth

4.1. ANY SFKLO| AHEMEN

nHAe] AHEHE BN A AT7EA
312 wigo) AUYE SRS St GAATIE
Z&EWSR 1o AFAHUTH(CART) B test
g 4Astgck

4.1.1. &£z 0l5sH

Smol Szl B9 A, B} 5 od Fo)
st gAol BAY 4502 o] of
A= 7PseA ol that Atolw, A gho
stof Hajo] Hg3hch. HmolS uhgol thah
473 SIA] olire) A9 SEelEselo] AX3
ashe Ao Vel

SEoEseol] it AMEN A Holz
22 AAsLow, SIA) olAelA ol7t ol A

O 2 e

3}

|
ginl
|=]
L
5]

4z F

Mode G

Mean
Std. Dev.
n

%
Predicted

32803

421.818
222.374

100.0
421918

=

Lolcl

Improveme

n=0675.747

30M40lol; 31904 ; 41-504

S1.60M; 6140 &

Fig. 1. CART results of the speed estimation ability.

(unit: Msec)

Node 1 Node 2
Mzan 4032.979 Mean 459.587
Std. Day, 210.781 Std. Dev. 240.6325
n 22221 n 10582
% 67.7 % 323
Predicted 403.979 Predictad 459 587
[+ L]

Table 4. t—test result for the speed estimation ability
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Table 5, t-test result for the stopping distance estimation ability
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Table 10, t—test results for accident and non—accident drivers
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