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ABSTRACT

Currently, in our society with a substantial and increasing fraction of the elderly population,
transport safety for elderly drivers is becoming the center of attention. However, deficient data on
vehicle crashes in South Korea limits the growth of traffic accident research pertaining to the country.
So, we complemented South Korean vehicle crash data by examining USA vehicle crash data,
especially the data of Ohio State, and analyzing the influential factors of elderly driver-involved
crashes of the State. Subsequently, we suggested a way of improving the South Korean dataset.
Notably, our study showed that the influential factors were vehicle speed, posted speed, and following
(© 2022. The Korea Institute of other vehicles too close and provided them in the South Korean dataset.
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<Table 1> Variable availability of the Ohio crash dataset in the korea dataset

Availability Variables

Older driver’s severity, Driver age, Number of units Weather, Light condition, Crash action, Manner of collision,
Speed related, Semitruck related, Small truck related, Gender, Alcohol related, Drug related, Youth related, Teen
related, DUI21 related, Commercial related, Location road type, Intersection or approach related, Within interchange
area, Road condition, Road surface, Unit type, Number of occupants,

Available variable
in the Korea
dataset

Unavailable
variable in the
Korea dataset

Unit Speed, Posted Speed, School zone related, Work zone related, Precrash action, Animal related, Motorcycle
related, Contributing circumstance, Roadway divided, Road contour
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<Table 2> Splitting Dataset

Original Police
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regression Forest |
| | €
[ Ordered Logistic ] Ordered Random Forest Set 87,838
regression PD 1 2 151
g 0 61,687 6,15 1%
104,486
Cj Total 73,374 31,112 i
Model performance N > ’ (100%)

<Fig. 1> Analytical Framework
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20% I
0% e —
Accuracy Fatal Injury PDO Fatal Injury PDO Fatal Injury PDO
Accuracy F1 Predision TPR
® Multinomial Logit 85.9% 2.5% 47.6% 74.0% 41.2% 54.9% 88.7% 1.3% 32.6% 96.6%
B Ordered Logit 85.9% 2.8% 47.6% 74.0% 40.0% 54.7% 88.8% 1.4% 32.6% 96.6%
® Random Forest 85.9% 2.1% 49.2% 74.2% ©00.0% 54.9% 88.9% 1.1% 34.2% 96.4%
Ordered Random Forest 86.0% 1.8% 50.4% 74.5% 62.5% 55.4% 89.1% 0.9% 35.3% 96.4%

<Fig. 2> Predictive performance
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<Table 3> Influential factors of elderly driver-involved crashes
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<Table 4> Influential factors of elderly driver-involved crashes NOT available in the TAAS data

Influential factors unavailable in the TAAS data Influential factors available in the TAAS data

Airbag usage, Unit Speed, Posted Speed, Contributing
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Circumstance, Safety equipment usage(seat belt) eather, Manner of crash, Gender, Number of units, Road type
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<Appendix>

<Table A> A variable list of the Ohio crash dataset

Variables Type of Factor

Label

Fatal

Older driver’s severity Nominal (Ordinal)

Injury

PDO

Driver age Numeric

Driver age

Number of occupants Numeric

Number of occupants

Number of units Numeric

Number of vehicles involved in a crash

Blowing Sand; Soil; Dirt; Snow

Clear

Cloudy

Fog; Smog; Smoke

Weather

Freezing Rain or Freezing Drizzle

Nominal

Other/Unknown

Rain

Severe Crosswinds

Sleet; Hail

Snow

Dark —Lighted Roadway

Dark —Roadway Not Lighted

Dark —Unknown Roadway Lighting

Light condition Nominal

Dawn/Dusk

Daylight

Other/Unknown

School zone related Nominal

Active school zone related (1) or not (0)

Work zone related Nominal

Work zone related (1) or not (0)

Both striking and struck

Non-collision

Non-contact

Crash action Nominal

Other/Unknown

Striking

Struck

Backing

Changing Lanes

Driverless

Entering Traffic Lane

Precrash action Nominal

Leaving Traffic Lane

Making Left Turn

Making Right Turn

Making U-Turn
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Variables

Type of Factor

Label

Negotiating a Curve

Other/Unknown

Overtaking/Passing

Slowing or Stopped In Traffic

Straight Ahead

Contributing circumstance

Nominal

Drove off Road

Failure to Yield

Following too Close /| ACDA

Improper Backing

Improper Crossing

Improper Lane Change

Improper Passing

Improper Start From a Parked Position

Improper Turn

Left of Center

Load shifting/Falling/Spilling

Lying in Roadway

None

Not Discernible

Opening Door into Roadway

Operating Defective Equipment

Other Improper Action

Ran Red Light

Ran Stop Sign

Stopped or Parked Illegally

Swerving to Avoid

Unsafe Speed

Vision Obstruction

Wrong Way

Manner of collision

Nominal

Angle

Backing

Head-on

Not Collision Between Two Vehicles in Transport

Other/Unknown

Rear-end

Rear-to-rear

Sideswipe; opposite direction

Sideswipe; same direction

Animal related

Nominal

Animal related (1) or not (0)

Motorcycle related

Nominal

Motorcycle related (1) or not (0)

Speed related

Nominal

Speed related (1) or not (0)
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Variables Type of Factor Label
Semitruck related Nominal Semitruck related (1) or not (0)
Small truck related Nominal Small truck related (1) or not (0)
Gender Nominal Male (1) or female (0)
Alcohol related Nominal Alcohol related (1) or not (0)
Drug related Nominal Drug related (1) or not (0)
Youth related Nominal Youth related (1) or not (0)
Teen related Nominal Teen related (1) or not (0)
(If any anv 21,251 arge;atifs:dun der 21) Nominal DUI21 related (1) or not (0)
Commercial related Nominal Commercial related (1) or not (0)
Highway
Location road type Nominal Not highway
No information
Intersection or approach related Nominal Intersection or Approach Related (1) or not (0)
Within interchange area Nominal Within Interchange Area (1) or not (0)
Roadway divided Nominal Roadway is Divided (1) or not (0)
Curve Grade
Curve Level
Road contour Nominal Other/Unknown
Straight Grade
Straight Level
Dry
Ice
Other/Unknown
Road condition Nominal Sand; Mud; Dirt, Ofl; Gravel
Slush
Snow
Water (Standing; Moving)
Wet
Blacktop; Bituminous; Asphalt
Brick/Block
Concrete
Road surface Nominal Dt
Other/Unknown
Slag; Gravel; Stone
Unit Speed
Posted Speed
Passenger Car
Passenger Van (minivan)
Unit type Nominal

Pick up

Sport Utility Vehicle

217, M52(2022H 109)




