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ABSTRACT

This study analyzes traffic accident severity of old age drivers in fourteen cities and counties of Jeonbuk Province. It is assumed that
traffic accident effecting factors have two staged structure by personal and driving environment and urban characteristics. Multilevel
Analysis Model is used under the assumption of hierarchical characteristics to analyze factors effecting severity. As the driver’s age
increases after sixty-five years old, accident damages become severe. The drunk driving is likely to make traffic accident damage more
severer. The number of fatal accident by old age drivers is about three time more than by no old age drivers. Old age drivers have higher
number of night traffic accidents but severer ones in daytime. Old age drivers show the higher number of traffic accidents but severer
ones in fine weather. Wet road surface also influences damage severity and especially old age drivers show higher serious damage and
fatal than no old drivers.
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(Shin, 2001).
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Table 1. Statistics for Age

S YA, 65415 TIEo R B w) 654 W]Nk S-EARAL
B} 20,583, 654 o At mEAkaL WA} 1,62770)
FZ3FET)Table 1). H]arBzle] riifoli= 43.04), aegaje] it
Hel= 69.94le1w, i wrEAkl $-32F vel= 1A= ekt
Tl(Table 1).

A7 E8-2 TR R 758 918l AR 59
A= TIRIFEAITDF =TT 21 Feos
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Table 30l AR E)7} ] alsAlalE 2pAJslal gle
1, 2182} gl Bjaregzie} asAlaL el A2t S a3k e
A(2?=28.16)7} 9ol EAA R ZHHaL ik v LA}
HI3} AP A aEALL Folx AFIARALZE oF 154 7
Ueht aregake] A A, B AA71se] Asks sl
A =55 7T o ok 5=3E el 140 A e

el
M| SRS} SR EAITL WA &S B, |

N Mean Std. Dev. Min. Max.
No Old 20,583 43.0 11.54 20 64
Oold 1,627 69.9 4.11 65 91
Table 2. Variables
Level Variable Description
Gender Driver’s Gender(Male=1, Female=0)
Age Driver’s Age
Drunk Drunk Status of Driver(Drunk=1, Not Drunk=0)
Per(sl(jzjlhe):vel Business Vehicle Status for Business(Nonbusiness=1, Business=0)
Daytime Time Status When Accident is Caused(Daytime=1, Nighttime=0)
Weather Weather Condition(Fair=1, Other=0)
Surface Condition of Road Surface(Dry=1, Other=0)
Density Population Divided by City Area
UEEZI\]&:II‘Z‘;GI Road Ratio  |Ratio of Roadway Area to City Area
Car Ownership |Car Ownership of City(cars/100 persons)
D:;l: reiI;de:t Damage Traffic Accident Damage Severity(No Demage=1, Material Damage=2, Minor Injury=3, Serious Injury=4, Death=5)

Vol.34 No.2 April 2014 563



CHRRARYS olge THeAA WEAT T3 AzH 1A
Table 3. Damage and Age by City
. No Old Age Old Age
City
1 2 3 4 5 Total 1 2 3 4 5 Total
Jeont 1,238 | 4571 | 2,029 808 48 8,694 54 355 142 49 3 603
o (142) | (523) | (233) | 93) | (0.6) | (100.0) | (89) | (589) | (23.6) | (81) | (0.5) | (100.0)
ke 147 | 2,001 | 1309 | 416 39 3,912 6 163 77 17 4 267
an G8) | (L) | (335 | (106) | (1.0) | (100.0) | (23) | 6L1) | 287) | (64) | (1.5 | (100.0)
G 115 1,824 861 386 33 3219 4 147 71 2 3 247
uhsan G5 | 567 | 268 | 1200 | 1.0) | 100.0) | (17 | (595 | @87 | 89 | (12) | (100.0)
Gimi 28 211 206 199 19 663 1 30 19 20 9 79
e @2) | 318 | GLD | 30.0) | 9 | (100.0) | (13) | (37.9) | (41) | (253) | (114) | (100.0)
| 2 311 345 198 15 891 0 2 29 28 2 81
CONEUP 105y | 349 | 387) | @22) | (7)) | 1000) | 0.0) | @7.1) | 358) | (346) | (25) | (100.0)
62 416 169 127 12 786 5 30 18 17 0 70
Namwon
(79 | 529 | @L35) | 162) | (.5 | (100.0) | (7.1) | (429) | 257) | (243) | (0.0) | (100.0)
Wan 31 308 195 119 20 673 5 23 18 16 0 62
an @6) | 458 | 289 | (177 | (3.0) | (100.0) | (8.1) | 37.1) | (29.0) | (258) | (0.0) | (100.0)
e 0 25 31 34 7 97 0 3 8 4 0 15
@ 00) | 258 | 319 | 351) | (72) | (100.0) | (0.0) | (20.0) | (533) | (26.7) | (0.0) | (100.0)
M 14 75 35 £Y) 7 163 2 16 4 8 0 30
! (86) | (46.0) | (215 | (196) | 43) | (100.0) | (6.7 | (533) | (133) | 267 | (0.0) | (100.0)
T 14 51 29 15 4 113 1 7 2 2 1 13
AU 24y | @) | @5 | a33) | 35 | 1000) | (77) | (538) | (154) | (154) | (.7) | (100.0)
il 6 117 29 33 12 197 0 9 2 6 0 17
GO) | (594) | (147 | (168) | (6.1) | (100.0) | (0.0) | (529) | (11.8) | (353) | (0.0) | (100.0)
3 7 55 31 2 163 1 9 5 6 1 2
Sunchang
(1.8) | 442) | 338) | (190) | (1.2) | (100.0) | (46) | (409) | @27 | 273) | @5 | (100.0)
Gochan 10 281 76 92 12 471 2 39 17 7 3 68
Sl en | (97 | aen | (195 | @6 | 1000) | @9 | (74 | @50) | (103) | (44) | (100.0)
B 31 192 163 144 1 541 1 20 14 15 3 53
van 67 | G55 | G0 | @67 | (20) | (1000) | (1.9 | 377 | @64) | 283) | (5.7) | (100.0)
Total* 1,721 | 10455 | 5532 | 2634 | 241 20,583 82 873 426 217 29 1,627
(84) | (50.8) | (26.8) | (128) | (1.2) | (100.0) | (5.0) | (53.6) | (263) | (133) | (1.8) | (100.0)
Note : 1=No Demage, 2=Material Damage, 3=Minor Injury, 4=Serious Injury, 5=Death; Percent within ( )
* : Sig. Test of Accident Severity by No Old Age and Old AGE in a Number of Accidents, 2>=28.16(Pr<0.0001)
of] gt MBARLE TSN F TAolA, ¥ ALt Table 4. Descriptive Statistics for Personal Level
Lo = A =2 H]8-S Holx 9tk ZuBEXLs]e] Hol=
9-olle oA =& H[ES Holal 9tk 2aEARs]el| Hole No Old Age Old Age

W o) o [e) ]

TR ] - Rl Hlgo] o} aEAl 1l Std. Std. | Min | Max
Azt we Ao Az Mean | pey, | Mea | pey,

Table 4= 7i1G=<2S] Wl thet 71 SARKE ITh AJ8u& Gender 078 | 041 | 096 | 0.19 | © 1
of lo}x] B|aLFEAR= Frgke] 0.78, LBEAR= 0.96 224 tiF-2 Drunk 0.13 | 033 | 006 | 023 | 0 1
Wao] o JET wEALE A WA, B3], 1% I Commercial | 0.83 | 037 | 085 | 036 | 0 1
2] aEARL o] D53] Erh S AEARLE LEAE Daytime 055 | 050 | 075 | 043 | © 1
The H|B8A) & 202 Vet Blargzle] 739 oRhErt Weather 063 | 048 | 070 | 045 | 0 1
= F7F EARIEAH]E(0.55)0] o7F A Ugkor), aEr)e) Surface 049 | 050 | 048 | 049 | 0 1

78 Rt aEALAL WYRE(0.75)0] vk =2 o etk
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Prob[< 28] = P (&3]) = P(1) + P(2)

Prob[< 3|8 = P (%47) = P(1) + P(2) + P(3)
Prob[< 4|g] = P (%) = P(1) + P(2) + P(3) + P(4)
Prob|< 58] = P(A) =1.0
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P(1) =Prob[W] 9] 3} =1/3]
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Table 6& XFdx}oln], RISl FAF EPYNull Model)=  Taple 5.1cC(p, ) of Null Model(Model1)
B3l 22 L] BAVMIE o183l ARTE £730] alEAL
Variance
I Ao m = kS BAsit) HAjol REle Hmwis
= o M) ] ] ] sdo= = q T ]‘—F (] 2 o0UT= Levell Level2 ICC(%)
v gt EEelt) Ak Sls) Aol 4] ) | o)
e intercept
ol wep Zol7t Sh=Alel] g He(EA)avhs g9l No Old Age 1 0.2358 19.1
DAEI Z BAFH07 ereep) = THEETE WA} R 317 Old Age 1 0.2903 25
Table 6. Model Results
. No Old Age Old Age
Level Variables
Modell Model2 Model3 Modell Model2 Model3
intercept -2.8700% -3.4021%* -3.4132% -3.4501%* -4.2087* -4.2725%
Gender - -0.0527* -0.0522 %% - -0.1339 -0.1416
Age - -0.0016** -0.0016%** - 0.01752%* 0.0179%%**
Personal Level Drunk - 0.8160* 0.8163* - 1.1957* 1.2039*
(Levell) Business - 0.1939* 0.1949* - -0.0614 -0.0512
Daytime - -0.1436* -0.1427%* - 0.0236 0.0239
Fixed Weather - 0.4489* 0.4487* - 0.7754* 0.7760%*
ixe
Surface - -2.8432%* -2.8429* - -3.5156* -3.5152%
Density - 0.0001 - - 0.0001
Urban Level Road Ratio - 0.3677%* - - 0.4604%*
(Level 2)
Car Ownership - 0.0448** - - 0.1161%*
Threshold (Material Damage) 2.8438* 3.6029* 3.6035* 3.3932% 4.5538* 4.5631*
Threshold (Minor Injury) 4.3380* 5.5218* 5.5226* 4.8738* 6.6277* 6.6418*
Threshold (Serious Injury) 6.9816* 8.2676* 8.2687* 7.2553* 9.1532* 9.1738*
Levell Variance(o? ) 1 1 1 1 1 1
Random
Level2 Variance(? .., .,.) 0.2358* 0.1453* 0.1036* 0.2903* 0.2782* 0.2594*
n 20,631 20,631 20,631 1,562 1,562 1,562
Log Likelihood -59402.76 -82636.74 -82590.46 -4416.25 -6197.59 -6163.97

a Constrained; *p< 0.01, **p<0.05, ***p< 0.1
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Table 7. Frequency of Damage by Gender

No Old* Old**
(No. of Accidents) (No. of Accidents)
Male Female Male Female
1,288 433 76 6
No damage (74.8%) (25.2%) (92.7%) (7.3%)
80%)b | (9.6%) | (4.9%) (8.9%)
Material 8,109 2,346 839 34
Danf a (77.6%) | (224%) | (96.1%) | (3.9%)
AMAEC | (504%) | (522%) | (53.8%) | (50.8%)
4386 1,146 410 16
Minor Injury | (79.3%) | (20.7%) | (962%) | (3.8%)
(73%) | (255%) | (263%) | (23.9%)
Serious 2,088 546 206 1
"y (793%) | (207%) | (949%) | (5.1%)
yury (13.0%) | (12.1%) | (132%) | (16.4%)
214 27 29 0
Death (88.8%) | (112%) | (100.0%) | (0.0%)
(1.3%) 0.6%) | (1.8%) (0.0%)
16,085 4,498 1,560 67
Total (78.1%) | (1.9%) | (95.9%) | (4.1%)
(100.0%)° | (100.0%) | (100.0%) | (100.0%)

*1%=3526(Pr<.0001), **2>=4.11(Pr<0.39)
a : Row Percent, b: Column Percent
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Table 8. Frequency of Damage by Businees

No Old* Old**
(No. of Accidents) (No. of Accidents)
Business Nobusin Business Nobusin
281 1440 19 63
Nodamage | (164%) | (83.6%) | (23.1%) | (76.9%)
(8.1%) (8.4%) (7.8%) (4.6%)
Material 1,457 8998 111 762
D:nfa ae (13.9%) | (86.1%) | (12.6%) | (87.4%)
& (41.9%) (52.6%) (45.5%) (55.1%)
1,209 4323 33 343
Minor Injury | (21.8%) (78.2%) (19.3%) (80.7%)
(34.7%) (25.3%) (34.0%) (24.8%)
510 2124 27 190
Serious Injury | (19.4%) (80.6%) (12.4%) (87.6%)
(14.6%) | (124%) | (11.1%) | (13.7%)
23 218 4 25
cat 5% 5% 6% 4%
Death 9.5% 90.5% 1.6% 86.4%
. 0 . (1) B 0 . (1)
0.7% 1.3% 1.6% 1.8%
3,480 17103 244 1383
Total (16.9%)* | (83.1%) | (15.0%) | (85.0%)
o 0 o 0 . 0 . 0
100.0%)" 100.0% 100.0% 100.0%
*22=183.10(Pr<.0001), **z2=15.73(Pr<0.0034)
a : Row Percent, b: Column Percent
Table 9. Frequency of Damage by Drunk
No Old* Old**
(No. of Accidents) (No. of Accidents)
No Yes No Yes
1,484 237 78 4
No damage| (862%)a | (13.8%) | (95.1%) (4.9%)
(83%)b | (9.0%) (5.1%) (4.4%)
Material 9,061 1,394 814 59
Damase | G679 | (133%) | (93.2%) (6.8%)
g (50.5%) | (52.9%) | (53.0%) (64.1%)
Minor 4,851 681 411 15
I (87.7%) | (12.3%) | (96.5%) (3.5%)
yury (7.0%) | (25.8%) | (26.8%) (16.3%)
Serious 2,357 277 208 9
e (89.5%) | (10.5%) | (95.8%) (4.2%)
VY (3.0%) | (105%) | (13.6%) (9.8%)
195 46 24 5
Death (80.9%) | (19.1%) | (82.7%) (11.3%)
(1.1%) (1.8%) (1.5%) (5.4%)
17,948 2,635 1,535 92
Total (87.2%)" | (12.8%) | (94.3%) (5.7%)
(100.0%)° | (100.0%) | (100.0%) (100.0%)

*22=06.14(Pr<.0001), **2%=13.94(Pr<0.0075)
a : Row Percent, b: Column Percent
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Table 10. Frequency of Damage by Daytime

e

Table 11. Frequency of Damage by Weather

No Old* Old** No Old* Old**
(No. of Accidents) (No. of Accidents) (No. of Accidents) (No. of Accidents)
Day Night Day Night Fair Other Fair Other
839 882 18 64 857 864 34 48
No damage | (48.8%) | (51.2%) | (21.9%) (78.1%) No damage | (49.8%) (50.2%) | (41.5%) | (58.5%)
(9.0%) (7.8%) (4.5%) (5.2%) (11.4%) (6.6%) (7.0%) (4.2%)
Material 4,808 5,647 211 662 Material 5,150 5,305 336 537
Danf”a 459%) | (54.1%) | (24.2%) 75.8%) 5 anf“a (493%) | (50.7%) | (38.5%) | (61.5%)
AMAEE | (51.6%) | (50.1%) | (522%) | (54.1%) amage (683%) | (40.7%) | (69.6%) | (46.9%)
Minor 2,453 3,079 120 306 994 4,538 77 349
Iniu (443%) | (557%) | (282%) (71.8%) Minor Injury | (18.0%) (82.0%) | (18.1%) | (81.9%)
vty (263%) | (273%) | (29.7%) (25.0%) (13.2%) (34.8%) | (159%) | (30.5%)
Serious 1,081 1,553 44 173 Serious 485 2,149 30 187
i (41.1%) | (589%) | (20.3%) (79.7%) e (18.4%) (81.6%) | (13.8%) | (86.2%)
yury (11.6%) | (13.8%) | (109%) | (14.2%) yuty (6.4%) (165%) | (62%) | (16.4%)
134 107 11 18 58 183 6 23
Death (55.6%) | (444%) | (37.9%) (62.1%) Death (24.1%) (799%) | (20.7%) | (79.3%)
(1.4%) (1.0%) (2.7%) (1.5%) (0.7%) (1.4%) (1.2%) (2.0%)
9,315 11,268 404 1223 7,544 13,039 483 1,144
Total (453%)° | (547%) | (24.8%) (75.2%) Total (36.5%)" | (635%) | (29.7%) | (70.3%)
(100.0%)° | (100.0%) | (100.0%) | (100.0%) (100.0%)° | (100.0%) | (100.0%) | (100.0%)
*22=41.9147(Pr<.0001), **22>=8.19(Pr<0.0849) *22=,069.28(Pr<.0001), **22=92.64(Pr<0.0001)
a: Row Percent, b: Column Percent a : Row Percent, b: Column Percent
75412] SRAAF= 254 SAART) 3200 e WS He 7 st} Table 12. Frequency of Damage by Surface
(Lee and Park, 2005). 81> M}E@r As5o] 2wt FsiA No Old* Old**
293} 9010 2 7P53) MBS ofke AL AAER= Ao) (No. of Accidents) (No. of Accidents)
vz, sk zgoﬂ/q TELAZE 93] wlEr} "o Dry other Dry Other
, 1,337 384 66 16
afck T2, Table 6014 Taexiale] AlaL whgol that F7x .
sfe M ] A OT Fel }J‘L i I i Nodamage | (77.7%) | (22.3%) | (80.5%) (19.5%)
Al was A S84s °1i A= Sk (127%b | (3.8%) | (1.8%) (2.1%)
= Akl F)5) *‘ZWOH et FIE A= MOM Material 7,833 2,622 696 177
Table 116)4] B89} T18R)0] AO- Bhew Brh= 7]e} & Damage (749%) | (25.1%) | (79.7%) (20.3%)
Dol A wo] WAAZlo M, E5) ERK10.3%)¢] 7 (74.6%) | (26.0%) | (81.9%) (22.8%)
HEA63.5%) 2 7] GO AN =k & a 857 4,675 61 365
15LBAH63.5%0) 0 7eF 51 el ARt S Minor Injury | (154%) | (84.6%) | (14.3%) (85.7%)
o} Aol g, 2] A7) 41 ¥Rk ofuje} AlsAE (8.2%) (46.4%) | (7.2%) (46.9%)
T Ao E g ¢lA]7)50] Wolx|= 1w AR A Akl hagul Serious 420 2,214 23 194
e . ) 159%) | (84.1%) | (10.6%) (89.4%)
7} =) vk Al Sl A2 skl a7 (
=k | AL el A2 gl vlarg) B arga) Injury 40%) o1 | @ (24.9%
X of]A] HH2 FhS HolaL glo] B Hof] AlaLe] 41744 ” 187 3 Py
o] I, H]ALFARTRE IR} ARl QlofA] A o] w85 Death (224%) | (77.6%) | (10.3%) (89.7%)
A AEkL Ik Table 6) gko. o S xxlE slel 7%;@ oa (0.5%) (1.9%) (0.4%) (33%)
P o e e e g ssee | e e e T
otal U7 U7 270 870
L 3= ool 00 = S
T T HEeE ERew "L]EH }o Hsfe] i /IANESA (100.0%)° | (100.0%) | (100.0%) | (100.0%)

7] 3712 wEAlaL RRA 8] A7H3E S7ATIE 8ol
Table 1204 =28 AJele} aEA1aL Az B290A] vl
Bzt 9 wERt B 8(-)e] B E Ho] AxAEISl A njuls]

*22=7 049.72(Pr<.0001), **22=707.21(Pr<0.0001)
a : Row Percent, b: Column Percent
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Table 13. Odd Ratio

Variables No Old Age Old Age
Model3 Model3

intercept 0.0329 0.0139
Gender 0.9491 0.8679
Age 0.9984 1.0181
Drunk 2.2621 3.3332
Business 1.2152 0.9500
Daytime 0.8669 1.0242
Weather 1.5663 2.1728
Surface 0.0582 0.0297
Density 1.0001 1.0000
Road Ratio 1.4444 1.5847
Car Ownership 1.0458 1.1231
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