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Abstract

Each year, a number of tourists visit Jeju Island, a popular tourist destination in the Republic of Korea. A
large portion of the tourists (about 61%) use a rental car as a means of transportation. With this reason, the
number of rental cars registered in Jeju was 15,517 in 2011, while the total number of the rental car has
rapidly increased to 26,338 in 2015. For the same period, the number of rental car involved traffic accidents
has been doubled. Thus, this study aims to analyze the rental car accidents’ characteristics, clarifying primary
factors related to rental car accidents in Jeju Island. To do this, 918 rental car accidents and 4,201
non-commercial passenger car accidents that occurred in Jeju island over the two years (2014-2015) were
compared, using statistical methods such as chi-square test and z-test. The results show that the
characteristics of rental car involved accidents are different from those caused by the passenger cars. Most of
the rental car accidents in Jeju were caused by young drivers and drivers who had just obtained their driver’s
licenses. This study finds that driver immaturity, unfamiliar geography, and driving an unfamiliar vehicle are
the main causes of the rental car accidents. Statistical analysis confirms that the characteristics of these
accidents appeared significantly different from the passenger cars in terms of human and environmental
factors. On the other hand, there is no clear evidence that vehicle-related characteristics are different between
rental car and non-commercial passenger car accidents. The implications on transportation safety analysis and

effective solutions to prevent rental car traffic accidents are discussed.
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Table 1. Number of rental-car accidents by regions (2014)

Rank Accidents Map

Jeju—si 1 247

Gangnam—gu 2 207

Seogwipo—si 3 146

Suwon-si 4 129 om

Seongnam-si 5 119 :::

Seocho-gu 6 108 91-120

Cheongju-si 7 99 -

Seo—gu 8 98

lansan—si 9 88

Buk-gu 10 85
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A Comparative Analysis of the Rental-car and non-Commercial Passenger Car Accident Characteristics in Jeju Island

Table 3. Summary of Chi-square results for environmental factors

Vehicle type

ClERCHE R Rental car Passenger car i
Day / Night Day Frequency(%) 615(67.0%) 2,350(55.9%) 37.773 / .000***
(06:00-18:00)  Expectation 531.7 2,433.3
Night Frequency(%) 303(33.0%) 1,851(44.1%)
(18:00-06:00)  Expectation 386.3 1,767.7
Road Straight Frequency(%) 793(86.4%) 3,843(91.5%) 23.159 / .000***
Alignments Expectation 8314 3,804.6
Left Curve Frequency(%) 45(4.9%) 121(2.9%)
Expectation 29.8 136.2
Right Curve  Frequency(%) 44(4.8%) 132(3.1%)
Expectation 31.6 144.4
Others Frequency (%) 36(3.9%) 105(2.5%)
Expectation 25.3 115.7
Traffic Signal  Light—out Frequency(%) 0(0.0%) 12(0.3%) 3.203 / .361
Operation Expectation 2.2 9.8
Light-on Frequency(%) 193(21.0%) 872(20.8%)
Expectation 191.0 874.0
Flashing signal Frequency(%) 33(3.6%) 131(3.1%)
Expectation 294 134.6
No traffic Frequency(%) 692(75.4%) 3,186(75.8%)
signal Expectation 695.4 3,182.6
Accident Vehicle to Frequency (%) 627(68.3%) 2,940(70.0%) 59.669 / .000***
Type Vehicle Expectation 639.7 2,927.3
Vehicle to Frequency(%) 177(19.3%) 1,025(24.4%)
Person Expectation 215.6 986.4
Vehicle only Frequency(%) 114(12.4%) 236(5.6%)
Expectation 62.8 287.2
Intersection Intersection Frequency (%) 390(42.5%) 2,008(47.8%) 15.560 / .001***
Type over three sides Expectation 430.0 1,968.0
Roundabout Frequency (%) 23(2.5%) 53(1.3%)
Expectation 13.6 62.4
No Intersection Frequency(%) 504(54.9%) 2,130(50.7%)
Expectation 472.4 2,161.6
Others Frequency (%) 1(0.1%) 10(0.2%)
Expectation 2.0 9.0
Week of Day ~ Mon. Frequency (%) 141(15.4%) 614(14.6%) 5.266 / .510
Expectation 135.4 619.6
Tue. Frequency(%) 131(14.3%) 577(13.7%)
Expectation 127.0 581.0
Wed. Frequency(%) 139(15.1%) 625(14.9%)
Expectation 137.0 627.0
Thu. Frequency(%) 125(13.6%) 609(14.5%)
Expectation 131.6 602.4
Fri. Frequency(%) 125(13.6%) 665(15.8%)
Expectation 141.7 648.3
Sat. Frequency(%) 126(13.7%) 588(14.0%)
Expectation 128.0 586.0
Sun. Frequency(%) 131(14.3%) 523(12.4%)
Expectation 117.3 536.7
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Table 4. Summary of Chi-square results for human factors

A Comparative Analysis of the Rental-car and non-Commercial Passenger Car Accident Characteristics in Jeju Island

Vehicle type

Classification @*/p
Rental car Passenger car
Accidents Psychological ~ Frequency(%) 66(7.2%) 195(4.6%) 39.160 / .000***
caused by Expectation 46.8 214.2
human factors — py ol Frequency(%) 39(4.2%) 383(9.1%)
condition Expectation 75.7 346.3
Neglect Frequency(%) 653(71.1%) 2,868(68.3%)
Expectation 631.4 2.889.6
Poor vehicle  Frequency(%) 30(3.3%) 81(1.9%)
control Expectation 19.9 91.1
Environmental  Frequency(%) 13(1.4%) 38(0.9%)
Expectation 9.1 41.9
Other human  Frequency(%) 69(7.5%) 421(10.0%)
factors Expectation 87.9 402.1
No human Frequency(%) 48(5.2%) 215(5.1%)
factors Expectation 472 215.8
Sex Male Frequency (%) 640(69.8%) 2,589(61.8%) 20.575 / .000%***
Expectation 580.0 2,649.0
Female Frequency(%) 277(30.2%) 1,599(38.2%)
Expectation 337.0 1,539.0
Driver’s license 1-type Frequency(%) 632(68.8%) 2,903(69.1%) 132/ .936
type Expectation 633.9 2,901.1
2-type Frequency(%) 258(28.1%) 1,179(28.1%)
Expectation 257.7 1,179.3
Others Frequency(%) 28(3.1%) 119(2.8%)
Expectation 26.4 120.6
Injury severity  Fatal Frequency(%) 14(1.5%) 77(1.8%) 12.951 / .005***
Expectation 16.3 74.7
Severe injury  Frequency(%) 333(36.3%) 1,303(31.0%)
Expectation 293.4 1,342.6
Minor injury  Frequency(%) 498(54.2%) 2,534(60.3%)
Expectation 543.7 2,488.3
Injury report  Frequency(%) 73(8.0%) 287(6.8%)
Expectation 64.6 295.4

z—testE

7} AR 2] B AT

7} AA)5H= &

WIH AL AR AR
9] Zpol=
T 1F EE/ ik

AFarH]

SARNE 2

33.90M| 2

3
T

Ea=5=1
Eﬂ ST=

2~
Aut5-8-

Ao Agzo| A FAsI 9

i

B3] sl 7o dutax) Al L421e] g 9 ALy AHLEE 9] 2Jo]E 7 =9
A} 44. 13X H et 104 o) R A AR 3Lo™
= AR Fo5< stoll A Aot e A= YEHT (p—value = .000). 53], HE
2 71.8%= HE7} AF1LS] T FEo]
&, 2% 9 7|8 = FEote] AR A A =
SAHL=R fon|shA] °¢°*E‘r (2 =0.132, p—value = .936). AFFEIof] A Flo] AFL
2|3k 2242} H|-&0] 68-89% 2 2% HE(2F 28%) W3] &
UATH AR A AL O] 749

7k 72702

At

A8 F9ick. 7 A A
BZA | Hol
2} F-20-30H
WAL
2

A2} oF 248171

i

AE 7} AL A £ 571 32.49%km/h & Dubs-83F A AL 59

112

Journal of Korean Society of Transportation Vol.35 No.2 April 2017



KWON, Yeongmin - JANG, Kitae - SON, Sanghoon Article

31.23km/hEth v 7 Udepgod, A2 ez Aot flao] S AT p —value = .150).

Table 5. Summary of z-test results for human factors

Average St.Dev
Classification Rental car Passenger car Rental car Passenger car z-value p-value
(N=918) (N=4,201) (N=918) (N=4,201)
Driver’s age 33.90 44.13 11.82 13.83 22.999 .000%**
Speed before 32.49 31.23 19.59 18.66 -1.438 150

accident

3. 2} 2Q1E HEF Al 24

WEl7h ALTSL PR A 29102 AT AFA, A5, BIAFS 5 371 89S Mgstod, Qb
587 AT A HIE ST AT Aol AAkE SRR, AS AT, 2L
So] mgEr. A3 R AT BAAT A5 81004 A7 AT S4o] ANR5§A AT ST SAHL
2 Hpol7} ghgo] SHlEIglch, 1% 8218 Nel7} ARe] ek 7hol Al 24 2 2~ A A= Table 6, Table 77}

71—\:].
E .

A7 B QES-8AF AL AFE S AR (29, 49, 39, P2 Wrel 245 11 A A8l wt
At (22 =11.034, p—value = .012). WEF} AFTLO] ¢ AT
H

F2Fe] (9 37.8%)°] LRMS-EAHEF 34.1%) 2 Bl ot Al A 02 =9kt BE, 237 Akl 244

Table 6. Summary of z-test results for vehicle factors

Average St.Dev
Classification Rental car Passenger car Rental car Passenger car z-value p-value
(N=918) (N=4,201) (N=918) (N=4,201)
Numberof vehicles 1.79 1.81 0.65 0.68 1.042 0.297

involved in the crash

Table 7. Summary of Chi-square results for vehicle factors

Vehicle type

Classification zX/p
Rental car Passenger car
Accidents caused Vehicle factors Frequency(%) 21 (2.3%) 131(3.1%) 1.804 / .106
by vehicle Expectation 21.3 124.7
factors No vehicle  Frequency(%) 897(97.7%) 4,070(96.9%)
factors Expectation 890.7 40763
Vehicle type Light vehicle  Frequency(%) 111(12.1%) 488(11.6%) 11.034 / .012**
Expectation 107.4 491.6
Small vehicle  Frequency(%) 236(25.7%) 946(22.5%)
Expectation 212.0 970.0
Middle vehicle Frequency(%) 547(59.6%) 2,572(61.2%)
Expectation 559.3 2,559.7
Large vehicle  Frequency(%) 24(2.6%) 195(4.6%)
Expectation 39.3 179.7
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