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Analysis of Old Driver’s Accident Influencing Factors
Considering Human Factors
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Abstract : This paper reports the aging driver traffic accident severity modeling results. For the modeling, Poisson
regression approach is applied using the data set obtained from the Korea Transportation Safety Authority's simulator-
based driver aptitude test results. The test items include the estimations of moving objects' speed and stopping distance,
drivers' multi-task capability, and kinetic depth perception and so on. The resulting model with the response variable
of equivalent property damage only(EPDO) indicated that EPDO is significantly influenced by moving objects’ speed
estimation and drivers' multi-task capabilities. More interestingly, a comparison with the younger driver model revealed
that the degradation of such capabilities may result in severer crashes for older drivers as suggested by the higher esti-

mated parameters for the older driver model.

Key Words : aging driver, human factors, accident severity, poisson regression analysis
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Table 1. Existing age threshold for old age group

Items

Description Description of the criteria

The law of employment
promotion for the age

- More than 55 year old for
the elderly

- More than 60 year old

National pension Jaw

Legislature The elder citizen's

welfare law / the
national insurance law
for citizen's basic life

Data from Korea
(National Statistical Office

Vehicle Accident data
Persson. [¥(1993)°
Jee Hae, Kang(2005)"
Hoon chul, Yang(2007)"”
Hyo Young, Cho(2008)"
Tae Ho, Kim(2008)'"

+ More than 65 year old

g - More than 65 year old
Statistics

- More than 65 year old

~ More than 55 year old

+ More than 55 year old

Thesis - More than 50 year old

- More than 55 year old

» Less than 51 year old
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Nade 1
Maan 0302
Sd. Dev. Q453
n 53538
% 100.0
Predicted naoz

=
Ll

improvement=0.001

<= 50.50 > 50,50

Node 2
Maan 0343
Std. Dav. DA
n 14991
% % 28.8
Predicted Predicted 0.343

Fig. 1. CART results for accident Severity drivers,

Nide 1
Mean
Bid. Dav.
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Table 2, t-test result for Accident Severity

Age G Sig. .
Category | VA9 | robatility os0g)| P | Application
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Table 3. Synthesis Comparative table of Domestic Literature Review

Researcher . Clarification of cause Variables
Analyzing method : :
(year) yeme and effect in accident | Dependent value Independent value
R - On the basis of age
Pyung Nam Lim Analysis of accident cause by age : Day and night time
1 T x X : i
(1995) (Frequency analysis) . The number of accident
: The death rate of accidents
Yong Kyun Shin L.
2) Frequency estimating test X x - Total Frequency
(1998)
Hyung Sang Yoo isti i i i
yung sang Characteristics and attitude analysis of accidents A « - Characteristics and attitude

(1999)3) (Survey questionnaire/Frequency analysis)

- Visual and auditory function

Shin Yeon sik [Pifference analysis between non old age and old| - Judgement, physical movement

e group x x .

(2002)Y ; nra . - Response time

(Survey questionnaire /Frequency analysis)  Tnformation processing
- Accident of the age

Korean The number of accident / the death rate

transportation ; : Based on time series
P : Accident of the age : Based on type of accidents
security background x x : A <
P . : Based on direct accident

administration (survey questionnaire /frequency analysis)

: Based on the age
(2002)5) : Based on the number of time passing of licence
: Based on road usage

Kyonggi Research WAnalysis of the driving characteristics difference] The age driver / The number of accident

between non old d : Based on day and night time, and gender
Institute old age ogrosge an X x : Drinking driving, the type of vehicle
6 : o
(2003)) (survey questionnaire /frequency analysis) : Law violation

: The condition of roads

Likert scale

Young Chul B behavior analysis of driver's law violation — - attitude, control power
g200 4117) 3 (survey questionnaire /frequency analysis) x . l:g:risbgl‘;/vior - subjective rule
(2004) (Regression Analysis) 10 - past behavior

- emotional attitude

; : - The number of accident by age
fee tae I?,mg Analy;ns‘otfl acctlrderét causle by age A x : Extra capacity, Rewarding psychology
(2005) (Variation trends analysis) : Accident Cause rate
. Analysis of the driving characteristics difference| - The number of year of driving experience
Seon Jin Park between non old age and o « - The distance of driving
(2006)9) old age group - Violation experience
(survey questionnaire /frequency analysis) - Accident experience

Note : O (Clarified), A (Partly clarified), x (Not clarified)

Table 4. Synthesis Comparative table of Overseas Literature Review

Researcher ; Clarification of cause and Variables
Analyzing method . .
(year) g effect in accident Dependent value Independent value
Koltnow Driving test iti ili
(198 5)15) (Simulation) X x - Cognitive ability to response
Cooper __Analysis of the driving Characteristics - Driving behavior when accidents
(1990) difference between non old and old age group X x occurrgd when rotating
(Survey questionnaire /frequency analysis
Stap@in & Lyles, Analysis of preference characteristics for - Frequency of preference for
Staplin & Harkey rotating direction X x rotating direction
(1991)‘6) (survey questionnaire /frequency analysis) - Law violation
Ball L - . R - Vi i
(19933)17) Estimating variation of driver's visuality x x Z;Z‘gzl“dﬁgﬂcse parameters as
Persson. D. analysis of cognitive ability difference s i,
(1993 (Survey questionnaire /Frequency analysis) = * - Cognitive response ability
Hakamies Blomqvist analysis of accidents characteristics " . -‘T'l;e :u;nber of accidents
(1999)"” (Survey questionnaire /Frequency analysis) : b; t)%pe of road
Lyman - Accidents of the age driver
(2002)20) Time series analysis x x : Ey yea‘rd l iy
: by accidental severil
Jim Langford Relationship analysis of driver's characteristics - Accidents rate
o) and accidents A X : by annual driving distance
(2005) (Survey questionnaire /Frequency analysis) : by age
Hakamies Blomgqvist F vsi < M - Accident data in Sweden
(2005)2 requency analysis - Licence statistics

Note : O (Clarified), A (Partly clarified), x (Not clarified)
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Table 5, Components of KOTSA's driver aptitude test

Factor Testing items Descriptions
- Predicating ability of moving object(vehicle and pedestrian) velocity
Velocity prediction test(unit : 1/1,000sec) - Initial response(1 ~5. 1=> less than 139, 5= more than 890)
+ Delayed response(l ~5, 1=> less than 123, 5= more than 1,369)
Stoppage distance predicating test - Controlment to stop car in proper position concerning Degree of acceleration
(unit : pixel) - Stoppage distance(! ~5, 1=> less than 23, 5= more than 94)
. diversion - Ability to control attention without diverting to specific object(location)
Cognitive (1/1,000sec) - Diverting attention(I ~5, 1=> less than 683, 5= more than 1,690)
movement factor — .
Attentiveness test distribution - Ability of distributing attention to front part, right and left side, and rear part
(1/1,000sec - Distributing attention(1~5, 1=> less than 708, 5= more than 1,622
2
selection - Ability of allotting selective attention
the number of error) - Selection of attention52] X1 &(1~5, 1= less than 6 times, 5= more than 28 times)

Distance perception test
(unit : mm)

- Depth perception abilitv
- Distance error(1 ~5, 1=> less than 4.0, 5=> more than 17.5)

Cognitive ability test I

Tntellectual ability (the number of answer)

- Judging ability in a complicated situation
- The number of correct answers(1~5, 1=> 19~22 times, 5= less than 2 times)

factor Perceptive tendency test

(the number of answer)

- Dependency/independency(discriminative power of visuality)
- The number of correct answers(l~5, 1=> 28~30 times, 5= less than § times)

sensibility
(the number of
correct answers) times)

- Defensive attitude of testee
- The number of correct answers(1 ~5, 1= less than 13 times 5= more than 22

reality
(the number of

correct answers) times)

- Schizophrenia tendency, &%
- The number of correct answers(1~5, 1=> less than 8 times, 5= more than 16

tendency, abnormal experience tendency

Personality factor | personality test I
sociality
(the number of

correct answers)

- Law violation tendency, irresponsible tendency, violence tendency
- The number of correct answers(l ~35, 1= less than 11, 5= more than 20)

emotionality
(the number of

correct answers) times)

+ Depression and uncomfort tendency. resenment tendency, impulsion tendency
- The number of correct answers(1~35, 1= less than 10 times, 5= more than 22

Note : EHdED 244D AAR WRAS, 20068 AT4E.

Table 6. Age and gender distributions for the sample
(unit:_persons)

by age(10year unit) |
tota
gender|| Jess than [31~40 [41~50 |51 ~60 more than (proportion)
BO year oldyear old|year old|year oldj61 year old
male | 913 | 4976 | 7,847 | 5884 | 1225 %8;};‘?
0
female) 27 | 161 | 256 | 168 | 43 (22/5)
(]
total | 940 | 5137 | 8,103 | 6,052 | 1268 (2110330)
0
= A -
3. BMxiE £ U 2=
31 BN XELE U 7E
&2 Ao BAE 9EiA FHua(inalzie)?
o SYANELARYANS S5kt

AT AZFES] T EARE FNTU YR
o] u, EEHA7L o] BHUO RRE 22H 37
nQ! F41 EE(Random sample)ol| 4] A& FE
1—501 FAEEE O ZE &0 ZPHn 2
7H ALRE Bita EEOAT) AEEe] Hae

72

= SeEAtE HPna, B dToHe wn
57} 307} olArO) ARE| Be BESE sAue
AFREES HAY 4 Yo JeiN AEEE
TErhe 7};@2 1 AFEEO EMNL 085

g, BE, £89] 37 202 Yojsigon,
AR Wee oheTt 2ok

criteria for Normal .
application Distribution(%) | EPPO Percentile Value
high aCC{dental 16.8 accidental severity >9
severity
normal accidental 320 1 < accidental
severity : severity < 9
low accidental . -
severity 512 accidental severity < 1

7 1 : EPDO(Equivalent Property Damage Only)= AFILAIZE A4
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Table 7, Reliability of Regional Sampling
(unit: persons, %)

region population
22,621,232
12,649,209
5,007,697
4,771,840
1,991,456

47,041,434

samples
10,965
5375
2,150
1,935
1,075
21,500

population ratio
48%
27%
11%
10%
4%
100%

sample ratio
51%
25%
10%
9%
%
100%

Metropolitan area

Kyeong sang do

Cheon ra do

Choong cheong do

Other regions

Total

BHIOREIBYS| K], K24 F|1 3, 2009

2 E A== Maximum-likelihood #HH&
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Lp) = 11 £.(x) Q)

wkoF wdlo] xhEel AX|HThH 949 Al 715
3} 2the] 7 7HRIA FHok o] A8 4 (3)A
g w7} y2 HAEEA YeRA o
M = ¥ on + )X =0 3)
42 2o AFSAHE

230 Oigt AgtE AZ(Goodness-of-fit) Y H L.

L Aeksly] HhH o 7 ks Pearson AAWAS,
WEAL M3kert glom, o]of gk A th
3} gt

4.2.1. Pearson A2AH| %=
Pearson AFTAG r2 F

Table 8, Results of Correlation Analysis

Independent value

Individual
factor

Cognitive

Human

factor Ability of distance

cognition

Intellectual
ability
factor

Cognitive ability

Note 1. O : High correlations A : Normal correlations
x : Low correlations

Note 2. Dark shade represents values that are applied to models, and
level of reliability(c) sets up as 0.05.
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Table 9, Result of Accident Severity Models(Old Driver Group)
P>z

Independent value Std.err z

Ability of allotting

X5 | 6.0034

FWEHRAS BASH= 7 Fh}o] W4} selective attention(+)

G wof ol A WA 3 ﬂwgg dm e | i

Ag wasb] g Bagpgold], AuwAel o Sensiblity(+ 0034 | 0.

WA 7 23} P} Reality () X9 | 0.0007 | 0.0044 | 0.170 | 0.8670

Sociality (+) XI0 | 0.0053 | 0.0038 | 1.390 | 0.1630

Coefficient Description Emotionality (+) X11 |-6.0026 | 0.0032 | -0.810 ; 0.4200
0.0~02 4aBAL Ae gk Bducation (low=0.high=1){ X12 {-0.0166 | 6.0555 | -0.300 | 0.7650
0.2~0.4 AREA O Qi :
0.4~07 FRABAY T E
0.7~0.9 Ar#Ay} 2o _cons 0.1244 | -7.030
0.95~1.0 AAFA 7} ol =T} pearson correlation analysis : 0.536 LR X2 = 75.23

ESPSS SAEH OB 2T 200 Prob>X2 = 0.0000 Cox & Snell-R* = 032
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Table 10, Result of Accident Severity Models(Young Driver
Group}

Independent value

Ability to divert
attention(+)

X3 | -8.0001 0.1850

0.0001 | -1.320

0.0025

Ability of allotting

selective attention{+) 1.860 | 0.2030

Cogpitive tendency(-) | X7 | 0.0000 | 0.0025 | -0.010 | 0.9900

-2.3167 01632 -14.200| 0.0000

_cons

pearson correlation analysis : 0.558 LR X2 = 77.73
Prob>X2 = 0.6000 Cox & Snell-R* = 035
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