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Abstract : Korea has entered to ‘aged society’, which the elderly people over 65 years old is over 14% of total population. This paper
aims to analyze the traffic accident by aging level. In pursuing the above, this paper focuses on modeling the traffic accident severity
based on three aging levels. The main results are as follows. First, the ratio of fatal and serious injured persons (FSI) is judged to increase
according to increasing aging level. Second, the null hypothesis that there is no difference in FSI among three aging levels (aging, aged,
and super-aged) is rejected. Four accident severity generalized linear models which are all statistically significant have been developed.
Third, the common variables are analyzed to be median age, the number of hospital beds per persons, and turn signal usage ratio. Fourth,
the differentiated traffic safety policies fitted to aging levels are required. The enforcement of traffic law violation and safety
enhancement of motorcycle in the region of ‘aging society’, improvement of traffic facilities in the region of ‘aged society’, and
expansion of transportation facilities in the region of ‘super-aged society’ are evaluated to be indispensable.
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Table 1. Scatter graphs
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Note : the values of x axis present the ratio of elderly population over
65 years (%), and ‘FSI’ means fatal and serious injured person.
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Table 2. Definitions of variables and summary statistics

Type Description (Unit) Mean | S.D.

Dependent| Y |fatal and serious injured persons rate (%)| 31.57 | 9.03

X, median age (No.) 42.64 | 4.55

. X, urbanization rate (%) 114.95| 60.68
Socio

economic | X, agricultural land-use rate (%) 110.98 | 46.20

factor 7 firm density (%) 102 | 021

X; |number of hospital beds per persons (%)| 39.98 | 3.94

important trip rate that origin and

X destination (%) 31.28 | 1946
selective trip rate that origin and
Traffic | X+ destination (%) 67.78 | 25.82
factor —
X, number of car registration per household 348 | 7.40

(No./household)
X, | vehicle kilometer travelled (km/No.) | 7.66 | 5.44

X, |crosswalk stop line conforming rate (%)| 83.12 | 13.96

Traffic
culture | X,,| motorcycle helmet wearing rate (%) | 84.20 | 12.29
factor {7/ tum signal usage rate (%) 69.51 | 15.75
X3 injured vehicle : vans (%) 6.01 | 223
Injured | x| injured vehicle : motorcycle (%) 895 | 3.59
vehicle
factor | X1 injured vehicle : bike (%) 239 | 1.88
X ;| injured vehicle : farm machinery (%) | 0.63 | 1.01
X violation of speed limit (%) 035 | 044
Traffic | X5 invasion of center line (%) 7.03 | 4.08
law . .
violation Xy traffic signal violation (%) 9.30 | 437

factor | X,,| improper intersection travelling (%) | 026 | 0.67
X,, |disturbance of straight and right-turn (%)| 6.90 | 4.85
Note. ‘S.D.” standard deviation
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Table 3. one—way ANOVA and Scheffe post—hoc test

one-way ANOVA
of region
Type Mean bl Freq. [— type g —
Dev. city A | city B | county | district
aging 2652 | 520 | 87 25 17 4 41
aged 2877 | 7.80 | 54 18 4 9 23
super-aged | 3835 | 8.58 87 14 69 4
Total 31.57 | 9.03 | 228 57 21 82 68
Scheffe post-hoc test (p-value) Note. F-value 62.96
Type aging aged p-value 0.000
‘city A’ city-county
aged 226 (0.202) B consolidation
‘city B’ city which is
super-aged | 14.67 (0.000) | 12.41 (0.000) ot consolidated
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Table 4, Shapiro—Wilk W normality test

Type fatal and serious injured persons rate (%)
aging aged super-aged total
w 0.951 0.867 0.968 0.853
\% 3.720 6.366 2.370 24.487
z 2.897 3.952 1.898 7.405
Prob>z 0.002 0.000 0.029 0.000
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Table 5. Modeling results

model 1 model 2 model 3 model 4
variables
Coef. Coef. Coef. Coef.
(constant) | 2.745%** 2.576%** 2.765%** 2.272%%%
X, 0.025%* 0.028** 0.019%* 0.027%**
X -0.014%% -0.013** -0.010%** -0.01 1+
X - - -0.001** -
X, - - 0.001 %+ -
X, 0.404%% - - 0.169%%*
X, -0.010 - - -
Xy - -0.005* - -
Xy -0.007** - - -0.003
X -0.004 % -0.006*** -0.003** -0.002%#*
X 0.024##* - 0.021 %% 0.021 %
Xig 0.024* 0.058%* - 0.018%#*
Xig 0.015%* 0.024%* - 0.007
Xy 0.078*** - - -
Xy - - 0.006* -
Model GLM GLM GLM GLM
Function | Gaussian-log | Gaussian-log | Gaussian-log | Gaussian-log
Obs. 87 54 87 228
LL(full) -238.477 -166.958 -279.735 -717.483
AIC 492.953 347916 575470 1452.965
BIC 512.681 361.708 595.011 1483.710

Note. “% p<0.01, “** p<0.05, “** p<0.1, ‘LL’ log-likelihood
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Table 6, Comparison of model variables
variables aging aged super-aged total
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