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ABSTRACT

PURPOSES : The purpose of this study is to verify traffic accident injury severity factors for elderly drivers and the relative relationship of
these factors.

METHODS : To verify the complicated relationship among traffic accident injury severity factors, this study employed a structural equation
model (SEM). To develop the SEM structure, only the severity of human injuries was considered; moreover, the observed variables were
selected through confirmatory factor analysis (CFA). The number of fatalities, serious injuries, moderate injuries, and minor injuries were
selected for observed variables of severity. For latent variables, the accident situation, environment, and vehicle and driver factors were
respectively defined. Seven observed variables were selected among the latent variables.

RESULTS : This study showed that the vehicle and driver factor was the most influential factor for accident severity among the latent factors.
For the observed variable, the type of vehicle, type of accident, and status of day or night for each latent variable were the most relative
observed variables for the accident severity factor. To verify the validity of the SEM, several model fitting methods, including  x2/47, GHI,
AGFI, CFJ, and others, were applied, and the model produced meaningful results.

CONCLUSIONS : Based on an analysis of results of traffic accident injury severity for elderly drivers, the vehicle and driver factor was the
most influential one for injury severity. Therefore, education tailored to elderly drivers is needed to improve driving behavior of elderly driver.
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Fig. 1 Structural Equation Model
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where, = =observed exogenous variables

)\ = coefficients of observed exogenous

variables

¢ =coefficients of latent exogenous

variables
§ =measurement error of z
Y = observed endogenous variables

1 =coefficients of latent endogenous

variables

€ =measurement error of Y
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where, 7 =coefficients of latent endogenous

variables

7 =coefficients of latent exogenous
variables to latent endogenous

variables

§ =coefficients of latent exogenous

variables

B =coefficients between latent

endogenous variables

¢ =error term
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Table 1, Car Accident Expense
(Unit : KRW)
Factor Cost (per capita)
Fatalities 430,350,000
Serious injuries 49,433,000
Moderate injuries 2,321,000
Minor injuries 1,188,000
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Table 2. Descriptive Statistics of Accident Records

Casualties Accident | Accident cost
Esgiar Frequency of cost | / Frequency
an Accidents
Deaths [Serious injuries|Moderate injuries|Minor injuries KRW(million)
Intersection 303 4 136 299 24 9,166 30
Road Segmentation 272 10 120 246 16 10,824 39
types
Situation of etc 10 0 5 5 1 259 25
an accident Vehicle to Vehicle 469 7 200 49 36 14,084 30
Type of I\ ice to Pedestrian| 99 4 50 44 5 4,301 43
accidents
Vehicle Alone 17 3 11 14 0 1,867 109
Day and Day 405 10 175 404 24 13920 34
night Night 180 4 86 146 17 6,331 35
Sunny 504 14 220 462 39 18,017 35
Weather
Environment Non-sunny 81 0 41 88 2 2233 27
Dry 504 14 219 459 39 17,962 35
Road
» lcy 13 0 6 28 0 361 27
condition
Wet 68 36 63 2 1,928 28
Weekday Weekday 438 10 192 416 23 14,787 33
and
Weekend Weekend 147 4 69 134 18 5,464 37
Time Spring 135 2 43 138 9 3317 24
Summer 148 5 74 131 12 6,128 41
Season
Fall 128 5 63 14 9 5,541 43
Winter 174 2 81 167 1 5,265 30
Male 531 12 242 492 38 18,314 34
Gender
Female 54 2 19 58 3 1,938 35
A 65-74 488 8 215 474 35 15,212 31
ge
Over 74 97 6 46 76 6 5,039 51
Ver:j'fi'fef”d Passenger Car 402 6 172 391 24 12,020 29
Van 61 0 26 70 4 1,452 23
Type of Truck 52 1 28 62 3 1,961 3
vehicle
Motorcycle 28 4 17 7 4 2582 92
etc 42 3 18 20 6 2234 53
12 7id AZ=7E 0590 YA, FARSEEA7 Fak AR 2919 i AZE7} 0.65% F7FeklAL,
0.572 FEAOR WEsh= A0 2 Ueylal o] &9 .70 77k 22t AZ =7t qlokar skskgict, A
QRIS AEA, A BF WEshe Zor 4y Al 8Yet A= Table 33 Zct,
ek 72 BEHa) fo4 dsolAle A, Adds
7} 71E& MEA] Xk Ao FRlEgn JEe H Table 3. Results of Construct Reliability (CR) and
© THEAR} B A E YAl Al HIESTF oJ A BTt Variance Extracted Estimate (VEE)
YEHO R =2 HEE Hol7| fjEel Aoz Ay Factor CR VEE
S Situation of an accident 0.83 0.78
whelA] A|7F 901 AA|QF A2F W A7} @9l Ad Environment 0.88 0.81
%Te Xﬂ.‘l]ﬁ}jl Qo “]_il._/}_-}_% ZH/\ 5§3]_93\E]_. ol 7;]J—_q_ 7\]‘ Vehicle and driver 0.65 0.60
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Table 4. Definition of Model Variables
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Table 5. Regression Weight

Standardize
Factor Weight CR p Adopt
Situation of an

accident -0.225 |-3.938| *** |Accepted

— Severity
Environment -0.137 |-2195| 0.03 |Accepted

— Severity
Vehicle and driver| - _, 578 | 5165 | 0.03 | Accepted

— Severity

Factor Variable

The number of deaths, Serious injuries,

verit o ; e
Severity Moderate injuries, and Minor injuries

Situation of an

accident Road type, Type of accident

Environment |Day and Night, Weather, Road condition

Vehicle and driver Age, Type of vehicle
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0274 =3 Road types

Situation of
an accident

Type of

0.005 = accidents

0.005 —>{ Day and night

0.118 —> Weather

0.231 =] Road condition

0131 - Age

0.510 = Type of vehicle

Fig. 4 Results of Analysis SEM

5.2. B Hlr AHS
2go A Hrte 7EFHoR X2/df,
Goodness of Fit Index(GFI), Adjusted Goodness of
Fit Index(AGFI), Comparative fit index(CFI) 5&
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0.026
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serious injuries
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moderate injuries
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l<— 0.080

Table 6. A Summary of Model Fit

Index Results Recommended level
X2/df 1.856 below 3
GFI 0.975 over 0.9
AGFI 0.961 over 0.9
CFI 0.923 over 0.9
RMR 0.009 below 0.05
RMSEA 0.038 below 0.05
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