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ABSTRACT

The characteristics of elderly traffic accidents were identified by reflecting the situation of the
elderly population in Korea, which is entering an ultra-aging society, and the relationship between
independent and dependent variables was analyzed by classifying traffic accidents of serious or higher
and traffic accidents of minor or lower in elderly pedestrian traffic accidents using binomial variables.
Data collection, processing, and variable selection were performed by acquiring data from the elderly
pedestrian traffic accident analysis system (TAAS) for the past 10 years (from 13 to 22 years), and
basic statistics and analysis by accident factors were performed. A total of 15 influencing variables
were derived by applying the logistic regression model, and the influencing variables that have the
greatest influence on the probability of a traffic accident involving severe or higher elderly
pedestrians were derived. After that, statistical tests were performed to analyze the suitability of the
logistic model, and a method for predicting the probability of a traffic accident according to the
construction of a prediction model was presented.
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<Table 1> Data table after preprocessing

At-Fault | At-Fault Road

Year of | _ . . At-Fault Road Weather |Day of the| Time of | Accident Traffic

Category Accident Driver | Driver Vehicle T T Surface | Season Condition| Week | Accident | T Violation
Gender | Age ype P Condition ype

Passenger Crossing Failure

1 2013 | male |20-30s Car Intersection | Dry | Winter| Clear | Weekend | Nighttime to Obey

the Road Traffic Rules

Pedestrian Failure to
2 2013 | male |20-30s |Motorcycle | Intersection | Dry |Winter| Clear | Weekday | Daytime . Yield to
Crossing .
Pedestrians
Passenger Pedestrian Failure
3 2013 | Female | 40-50s | Intersection Dry |Winter| Cloudy | Weekday | Daytime . to Obey
Car Crossing
Traffic Rules
Passenger Riding Failure

4 2013 | male | 40-50s Car Intersection | Dry |Winter| Clear | Weekday | Daytime | Along to Obey
Roadside |Traffic Rules

Passenger Pedestrian Failure
69229 | 2022 | male | 40-50s Car Intersection | Dry | Winter| Clear | Weekday | Daytime Crossin to Obey
Machinery € | Traffic Rules
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At-F: At-F: R
Year of t.ault t.ault At-Fault Road oad Weather |Day of the| Time of | Accident Traffic
Category Accident Driver | Driver Vehicle T T Surface | Season Condition| Week | Accident | T Violation
Gender | Age ype P Condition ype
. Failure
69230 | 2022 |Female 60s and| Passenger Intersection | Dry | Winter| Clear | Weekday | Daytime Crossing to Obey
Older Car the Road
Traffic Rules
60s and| Passenger Pedestrian Failure to
69231 | 2022 | male | Intersection Dry |Winter| Clear | Weekday | Daytime . Yield to
Older Car Crossing Pedestrians

Construction Riding Failure
69232 | 2022 | male | 40-50s Machine Intersection | Dry | Winter| Clear | Weekday | Daytime | Along to Obey
Ty Roadside |Traffic Rules
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<Table 2> Selection Variables for the Prediction Model of Elderly Pedestrian Traffic Accidents

Division Variable
Dependent Variable Severity of Injury (Severe or More, Minor)
At-Fault Driver Gender Male, Female

Personal Factors
At-Fault Age Group Under 20, 20-30s, 40-50s, 60 and Over

Personal Mobility, Construction Machinery, Passenger Car, Van,
Motorcycle, Two-Wheeler, Bicycle, Special, Freight

Independent Vehicle Factors At-Fault Vehicle Type

Variables

Road Type Intersection, Single Road
Road and -
R Dry, Icy, W
Environmental Factors oad Surface Condition ry, Icy, Wet, Snowy
Season Spring, Summer, Fall, Winter
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Division Variable
Weather Condition Snow, Clear, Rain, Fog, Cloudy
Day of Occurrence Weekday, Weekend
Time of Occurrence Daytime, Nighttime

Walking on Roadside, Walking on Sidewalk,

Accident Type Walking on Roadway, Crossing

Speeding, Intersection Violation, Pedestrian Right-of-Way
Violation, Illegal U-Turn, Signal Violation, Inadequate Following
Distance, Failure to Drive in Proper Lane, Crossing Center Line,

Obstructing Forward or Right Turn

Accident Factors
Traffic Violation

(Hong, 2005)= SHHF7}
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H o
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29} o] AHE WFER EFHE dolHE nEALL EANL(TAAS)NA A Fste A5} AfPAF
IS 53 FEH5HS SYASE AT SPSS 21,08 B85l AAE 47719 5 HFES 24
2E 3 AEY Mo NFEFE 95% FF2 (a=005) 723 ¥ 15708 =34 §d dgs
T} <Table 3>°|T}.

<Table 3> Derivation of Influence Variables for Elderly Pedestrian Traffic Accidents

. . Significance
Independent Variables Coefficient Standard Error kT Exp(B)
At-Fault Driver’s Male
Personal Gender (Reference: Female) 08 022 016 1035
Factors - iver’
At-Fault Driver's 60 and Over 101 031 031 1.036
Age Group
Passenger Car 233 026 .004 1.087
Vehicle At-Fault Vehicle Van 644 040 011 1.286
Factors Type Bicycle -1.575 072 .101 0.663
Freight .864 .085 .008 1.425
Road Type Intersection .301 019 .000 1.116
Road and Road Surface
Environme Condition Dry .143 .198 034 1.052
ntal Factors Season Winter 110 022 021 1.039
Weather Condition Clear 288 .089 .000 1.110
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. . Significance
Independent Variables Coefficient Standard Error Probability Exp(B)
Weekday
Day of Occurrence (Reference: 211 031 012 1.079
Weekend)
Time of Occurrence Nighttime 424 020 008 L1172
(Reference: Daytime)
Accident Type Crossing 255 011 .008 1.097
Accident Failure to Yield to 421 057 021 1.170
Pedestrian
Factors Traffic Violation Eal Dri
atlure to Drive 278 071 002 1.106
Safely

0|
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2 AToAME 2]l By wEAbael 9%1lo] He Sy 274 oldoln, A2 HEY 2
< HEF AMFH 2ol e 5 Sl

Prob(4] AL A)) =

o 1-Pro(FAA TN Prob(AACIAN TR ;

T Drob(Z Tl EAATA) . Prob(Z ol AT A) @)

1 PrOD (G O A A ) e g

" Prob(7 Aol AL AY) ®
wol RaZ WEAL E 24 ol BEALY} BAY BEY A4 ofd wEATI} BAY FEL A

=
@) Zo] THWA, 25 22(odds)ThaL LR oM 25 HT g2 499 2ol =& 5 Utk

_ . Prob(7del 3 )
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JHER, A9t = B4 AFAL A5 BYPHo s F
Ued eznls 15T 2 gro] dnh A 2E 3)7]E4 LzAF 18T Ads £2
SHHTE T 99 ST 2]l Byt F4F o] wEAta B FEo] SUMRTE ovlolt.
2 37 A57h onet #ow g SR exulE 18 ol A Hu, SYAFE 3 &9 FIH
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o2 BY AT BA4S Adsr] 98 F 7HA BHA olE FHsATE AA, AA 2R 2~E I
Arde FoA i

gk A, N 2X 22 3| AA S gt AR S e 29 Maximum-likelihood method)o|2tE 23
o] B4E FAsE S AATE FH HHe 2A Y IAAFANA &
Zakol Yebd §ES ¢ E(Likelihood)2tal A eftal sid 4t Hdisteto] sAA+E 243 49 =
do] Asts= 3744 AA 4 F A HA HQ, 271 3ol - 2812 3 A E(2LL, -2log-likelihood) S &
sto] 484 A4 34 AXTh <Table 4> $=1] 2L 58 A2 3ARY 2o =2 W
F7F e AAC e 2F] AFgx wstE UERH, 2LL#S] Aol AR oA ), SHHTE
o] X3 QR 2 2A2~Y ALY /PAAS vt F 399 HA B AXA ==, Step, Block,
Model A=, ol& B3| tdt tlo]g FHl, tlo]g &4, dlolg &4 Aze] AANA AF AAE AA
= Zolth. AA FHHFES 4T A, FholAlT #hol 189154101, 1o SE(p)S 0.0002.2 4] o]

A EE 95%14 s ZEL 73 Aoz EA4EAT

<

ofl

<Table 4> Likelihood ratio test

Division Chi-Square Degrees of Freedom Significance Probability
Step 1891.541 35 .000

Block 1891.541 35 .000

Model 1891.541 35 .000

<Table 5>2] Hosmer & Lemeshow A2 ZA|2Y AR 239 HATE Hrlst= ¥H F sholth
g AL TEHUT A g 2 ALE Yelle= 7lolAls #eg2 sk
3 AFTHE Y 717 o Reh Ry folaES FAste R HAYEE BHT HaTt vk o71A A
gk ASNES} SN EE AP E AT,
gty # ATddMe =2d 2A2Y AR 2¥e
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<Table 5> Hosmer & Lemeshow test

Chi-Square Degrees of Freedom Significance Probability
7212 8 531
7212 8 531
7212 8 531

F7HH 02 Cox & Sneel R*3}, Nagelkerke R* A4 W& 2195 ¢S &83le] =39 ASE A¥3)

ARAY R AT o g HAo] FHASE ST & dE HYAS oJuIth AYAF e
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217} 0277, 022102 BAHNL, ol 2A2E HA8A vaolq] AWAS g Ao 178
B4y el Ao g v ke AU7IKo and Pary WEe] Fushe FEoz BgHTh

<Table 6> Cox and Sneel R? & Nagelkerke R? test

-2Log Likehood Cox & Sneel R’ Nagelkerke R”
1188.824 277 221

e S F dFa]], AFad, =2 9 4aQl, AAnadle T F 47719 51 WA
157)¢] SJHF7t A=FE 95% FEodM FAZLR fFofmstA 24T oFA £4815709] =1
HEEe 288t =9l Bl T4 o] wEAl ALY ZYEE NSl siE 42 <Equation 6>
7 2tk e SYES F dFes], AFed], =2 9 #7489l Auacls 2 F 479 59 ¥
oA 15712 FHHEF7E AZFE 95% T2 FAZCE FonsA B4EHAH. Fofvd SHHS
T ARAE A3 147H91 Ao A S AAST 2 FHe] F5E BT, ol SHHFY &9 gl F
7w, 9l BaL 4 o)) wEAaL B gEe] Sk ARE ofriditt

Z=1 i:zggggi]g:i{;’:% =1nOdds = b0+b1:v] T B e (10)

Z=0.1821+10.098* Male (x, )] +[0.101*age 60 and older(z,)] +[0.233* Passengercar(x;)]
+[0.644* Van(z,)]+ [ 1.575* Bicycle (x5)] 4 [0.864* Cargo(z)] +[0.301* intersection ()]
+10.143* Dry(z4)] +[0.110* Winter(zy)] +[0.288* Clear(x,,)] + [0.211* Weekday (x,, )]
+10.424* nighttime (x,,)] +[0.255* Crossing (x,4)] + [0.421* Faliure to yield to pedestrian(z,)]
278%* Faliure to drive safely(xls)}

=9l B wEAal 7heA] R AG4E ASe] S8 exnl 42 AI%M%E <Table 6>°14]
AAE ExpB)(L2H]) g L-&3ATE <Table 7> w2 & FTFE VA SHUSF 38 2 oF
of e k9l BPA wFgAa BARES] WSS udth F, S Ad e ke 2Rl B T4 o
el wEAL SHAs AA § Z@ B AFES fAE AR Se Al e M-S sl

A YRS 244 & Z20h)E =5
<Table 7>2] AF}E <Table 6>9] Q=H] ZA¥e} v|WlH, & AP o oo wg} Z3ke] 2.691004
18272 ZtAa e sk o] Zad Aole B8 232 IAAGF 08643 FU3 . 3 Q=H]|
7=

Wsto] 9lol, ‘B2 A ojio] et =9l B} AL AZtEE 13652 _y yosw) 5pol7} wraysimy

5.7540
o] HA] <Table 6> ExpB)(XZH]) 14253} UX|3l= AxtsS Kl

ol

26 SIRITSYR| =27 233, M22(2024H 48)

[



A
&

ks

2RIAE B3A2Y J|4 ol BHX DEAD 29

HT

<Table 7> Verification of the accuracy of the elderly pedestrian traffic accident prediction model

Z(a) Prediction Model for Elderly Pedestrian Z(b) Prediction Model for Elderly Pedestrian
Traffic Accidents(1) Traffic Accidents(2)
7=-0.1821+0.098+0.101-1.575+0.233 7=-0.1821+0.098+0.101-1.575+0.233
+0.644+0.864+0.301+0.43+0.11+0.288+ +0.644+(0.864*0)+0.301+0.43+0.11+
0.211+0.424+0.255+0.421+0.278=2.614 0.288+0.211+0.424+0.255+0.421+0.278 =1.750
1 1
Prob= WZQ?).lg% Prob= W:%JQ%
0.9318 0.8519
Z=1 =1n13.652 =2.614 Z=1 =1In5.7540 =1.
n0.0682 n13.65 6 n0.1481 n5.7540 750

<Table 8> =% HaA} WFAL JSRF | H4 olat mFAaLe}t 4 o] de] aFAbae] ek &
e ASY Adolth. Y= AFEE Fate] A4 ot wBAnL T4 o3 uF =
I o Z3k Aols A8, Adelst AL 16,5097, 3ol AR 40,5967 BRI eH olo] Uis A
FEE= 91.65%% 4900

<Table 8> Verification of Accuracy of Traffic Accidents by Elderly Pedestrians

Predicted Values
Division M Accuracy (%)
Minor Accidents Se\fere and . ore Total Sum Y
Serious Accidents
Minor Accidents 16,509 2,600 19,109 86.40%
Observations
Severe and More 2,600 40,596 43,196 94.00%
Serious Accidents
Total 19,109 43,196 62,305 91.65%
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ALFAL A g EFE EA4L2 20233 7E EENFIT IEA BAAAE A52022'd wFA BA
9 GIS AR)E AP A9 Holg 7o g wEALY BASES 28 F = B457] Yot
oje} e AHuolEE &83 Aotk dFE E4 T IARE ASEEA AF5TE A3t 2022
=9l Bzt wEA A5 E 73 3 HolHE 7tEetdth AF olfre A3k 4747 T o] T3t
v XolH, A& FRFY A5, AdS dAste 1E FHAAY T5E FHEAAS dA 13-
1

s oA 71 5
ITA A4 AE o] S7h2 & Aol B7aL e e SHsES T8 Aoz AdH7] i
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olth. =g thekdt FHWMTTE EAIshE FAlOl =9l JAF7F oF 3“M T2 FAE B BYsy] £ AHo
2 Aastidth g A w9 B3 wEALL B AFE F 3110y, o] T AFEALL 17, Ak
971, 77 AkaL 2071, F3AIAL 11 08 YEsTh o)F T4 oo EALE 1010 02 UEFE O 1, <Table7>
9 Q=R FS T2 a 20229 HSEHA A5 w9 By wEAT F F4 ol iEAL BSE
S B3t Q1A a9l ARl =2 D 7144801 Alaralel thgk Mo AA 7h@Z)E =31 <Table
9>9} o] ZF Wpo] AA gho] BA QT E4E AR el Hee H4 12369, Ao 2.589= SIE o,
oA7|A Dk AR e FHHTY AF A o8 TS E ExpB)(2H]) #h2 on| gt} <Table 9>0ll=
% ol WBAMAL 104 F 3749 A WERhE tiEH R FT|t9 on AA 1010 BT 24 SRS
ate W] AR gs gt B4 A, F4 o] =9l ifﬁM WEALTE AT GES HAa
77.50%, ) 9248% 2 =ZF| U <Table 9>0A 8] B3 & eaks ZF Mg 2oy, Z42te] MsE

2 FAoz Axtsled A& AA Fro] 1 o)dolhd, k9l iﬁﬂx}«l T4 o] WEAIL B EE
FolA & 24 #Holde A& mgith

<Table 9> Analysis of the elderly pedestrian traffic accidents

Traffic Violation

Center Line (0.000)

Center Line (0.000)

Division 1 2 3
Female
Gender Male(0.098) 0.000) Male(0.098)
Age Grou 40-50s 40-50s 40-50s
& P (0.000) (0.000) (0.000)
. Van Motorcycle Cargo
- V
At-Fault Vehicle Type 0.644) 0.000) 0.864)
L .
Road Configuration Intersection (0.301) Single Road (0.000) nt(zrs;ocfl)on
.. Dry Dry Dry
o Road Surface Condition 0.143) 0.143) 0.143)
rgllceleflaa;fdi?izlbl;nzii? Season Fall S er Winter
y e (0.000) 0.000) 0.110)
Accidents
L. Clear Clear Clear
Weather Condition 0.288) 0.288) 0.288)
Weekend Weekday Weekday
Day of Occurrence (0.000) ©0211) ©0211)
. Nighttime Nighttime Daytime
Time of Occurrence (0.424) (0.424) (0.000)
T of Accident Crosswalk Crosswalk Crosswalk
pe (0.255) (0.255) (0.255)
Crossing the Crossing the Failure to Yield to

a Pedestrian(0.421)

Accident De

tails

Severe Accident

Severe Accident

Fatal Accident

Constant -.1821 -.1821 -.1821
Converted Sum of Z 2.0689 1.2369 2.5089
Occurrence Probability (%) 88.78 77.50 92.48
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