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ABSTRACT

PURPOSES: This study identifies the policy changes in road infrastructure over the last 30 years, and rates user satisfaction using opinion
mining techniques.

METHODS: First, we collected atext data set of the keyword 'road transport services from media articles published between January
1, 1990 and June 10, 2019 that were managed by the Korea Press Foundation. Next word frequencies were analyzed to extract keywords
relating to important policy issues. Moreover, to ensure changes in user satisfaction level with the road infrastructure, sentimental analysis
was used.

RESULTS: The results indicate that policy issues changed significantly every 5 years. Public opinion on newly introduced advanced
technology in road trangportation was generaly positive, and user satisfaction gradually increased with time.

CONCLUSIONS: Prior to the implementation of new technologies in road transport services, public opinion must be surveyed to ensure
that the mohility policies are convenient and satisfactory.
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Table 1. Number of Articles Searched by 5-Year

‘Rgaeg V%I'Cr);?wsigort Total Rate

Service' (A) (B) (A/B*100)
Total 1,822 54.3 million 0.003
1990-1994 14 1.1 million 0.001
1995-1999 56 3.0 million 0.002
2000-2004 103 6.7 million 0.002
2005-2009 301 9.9 million 0.003
2010-2014 592 18.3 million 0.003
2015-2018 (2019)| 649 (101)  |15.3 (=) million| 0.004

Fig. 1 Yearly Number of Articles

Fig. 2 Trend in Rate of Searched Articles
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Fig. 3 Visualization of the Frequencies of Keyword in the “Road Transport Service”

Table 2. Most Frequent Keyword in the “Road Transport Table 3. Most Frequent Keyword in the “‘Road Transport
Service” and Their Frequency (1990~2004) Service” and Their Frequency (2005~2019)

1990~1994 1995~1999 2000~2004 2005~2009 2010~2014 2015~2019

Keyword Fr. Keyword Fr. Keyword Fr. Keyword Fr. Keyword Fr. Keyword Fr.

Bus only lane | 3 Auto 13| Inteligent | 23 Real ime |130| Real time | 112 | Aulomalic |43,

driving
L Metropolitan Metropolitan TV 69 | Junction | 81 Junction | 107
Busan-si 3 area 10 area 20 CCTV 59 Busan-si 73 | Incheon-si | 70
Busan-—si 44 | Residents | 52 Intelligent 60

Signpost for 3

tourist Passenger car| 7 Auto 14 Cellphone | 41 | Intelligent | 50 | Daegu-si | 59

Incheon-si | 35 Citizens 41 Real time 58

Penalty 2 Intelligent 6 Real time 14

Metropolitan 34

Drivers 4 Citizens 51
Parking 5 | Information | o gy area
problems communication I Intelligent 27 |Gyeonggi—do| 39 Auto 51
Auto 2 Citizens 5 | Seongnam-si | 10 Jgnlftllon 2/ City bus | 26 | Busan-si | 50
ellular o .
Citizens 2 |Police agency| 5 Drivers 9 phone 21 | Cheongju-si | 25 | Residents | 46
. o Metropolitan
G%sri%lgwe 2 Residents 5 Citizens 7 KT 16 Sejong-si 18 area 35
Yeongdeok= | 45 | smart phone | 17 | Sejong-si | 31
L taxi | o | Congestion | 4| 5 o o |5 gun
uxury taxi toll usan=sl KTF 14 uTIS 15 | Daejeon-si | 25
- . Gasoline . New Airport
Lack of driver| 1 Jeonju-si | 3 BIS 6 station 13 | Incheon-si | 13 Highway 24
. . Drivers, Cellphone, Ubiquitous | 45 | iase(eTC) | 13 | L UIsansi, | o
Traffic police | 1| poal'time, TRS | 2 | Telematics | © computing Gyeonggi=do

Ministry of Land,
Gyeonggi—do| 13 | Transport and | 12 C-ITS 21
Maritime Affairs

Citizens 1 Ulsan-si 7 | Smartphone | 16
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Table 4. Result Summary of Sentimental Analysis

Senti. Num. of words Rate of words(%)
Year | score
(mean) |Positive|Negative| Neutral | Positive [Negative
‘90~'94| -3.36 5 8 1 3571 | 57.14
‘95~"99| 0.91 30 20 6 5357 | 35.71
2000 | 0.00 3 3 0 50.00 | 50.00
2001 | -0.24 10 8 3 4762 | 38.10
2002 1.17 14 7 2 60.87 | 30.43
2003 | 0.97 15 10 5 50.00 | 33.33
2004 1.79 17 9 3 58.62 | 31.03
2005 3.31 16 7 3 61.54 | 26.92
2006 1.05 21 13 4 55.26 | 34.21
2007 | 2.34 22 7 3 68.75 | 21.88
2008 | 2.25 42 20 11 5753 | 27.40
2009 | 2.20 88 17 27 66.67 | 12.88
2010 3.38 92 17 13 75.41 | 13.93
201 2.69 94 32 14 6714 | 22.86
2012 1.22 41 24 17 50.00 | 29.27
2013 2.69 81 26 15 66.39 | 21.31
2014 3.46 95 26 5 75.40 | 20.63
2015 2.79 91 39 13 63.64 | 27.27
2016 3.15 122 28 18 72.62 | 16.67
2017 3.17 129 30 17 73.30 | 17.05
2018 3.77 135 21 6 83.33 | 12.96
2019 4.56 67 22 12 66.34 | 21.78
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Fig. 4 Trend in Sentimental Analysis Results

AR-4E 3 BREAFAH A HEE #42 I8
WEFE7E AR 9 SRS E to R oy AlY
SHIL 9l o] 8AL WS 2AF AIE YN Boshs W
HECR Agd £ oS AoRE doE, AEXAE
Sl EEE= o] A WHEE Aol wE™ 20004 50
HollA] 20189 7408 FAAEL, 2 A

-
1o
B
oX
(ac)iA

o -
-3

4 A7hE 20004 04el4 20194 3.77HO F715
D SUG AT 2HE 7L A0 SEslr
22 offl ERIEAN|AT} FHI 2O o] 2L
A serst] galA EEE AAES B 1R
o= AB/NAE FAY $RY 1FOE TR 7
OF Wl T} BlE BA.2 Sste] 1 ATE 1A

A 4T ERILEAHA ol fpulst B4 5

=
3tgih 199049 ~1994d2] 7

O
A

A 54 Bz 2 D
(53] WHEA03) | aFO8) | 1en

Al63]) 71 A Wl o] Aol 2 e HHEA] &
AR Q18] oS Au)A & o] grAtol| tlst LA A o
2 vkEErh epd Aoa welth 19959~199914
HEG23), FE6G13), A(563),
3y, WEYEA23) 7} = HlEsE Yepgon 3
H3bE AWFAAY 7]&] 5 9 ARIA G gt
o4 2ol Yehd Ao & ekt 20009~2004
Ho] 49 19958~1999W 3} v|S=5HAl Al F(873])
TE693]), ALG53]) T 2 Aolrt Al Bl
5 7= Ao & Yeiylth ok TH4A633]) 2 719
E9] A o]dET} 303 F= L WETt UM Ao
el o oloo] W miEA423]) | HELE(39
3]y, ‘WEHREIIZ) 7F AHEA T2 WEE 7= 7
Aeg =2Egich HE1093]) , AMAIZHI063]) A

=(79%)), ‘WEFHE(703]), FoE(693]) e
‘CCTV(483)) = 34 #& 7HI& 20059~20094 &

rlo FHU 0%: _1% l"

=243

Qo] F& AN B2 BESE THAE VIYER &
ZE ok A= 7|9 wE AR W AR wEAS
< FUAsE Foll Alwsts Afulael Higt 3
ol & 9 ANk w7 JAd AR Helrh 20104
~201492] 7% 19958 ~1999E 7} 200019 ~2004 4 2}
sYstAl AL1353), FH1253]), ‘FH(1233]),
‘7H41<117ﬁ)’, 83 AF063]) 9 FIHNETE A
Lo o5 YEhgTh o A7HA] FEEA] EUE
*‘Alﬂ WEHE S Qg ANE AJA”e] FEE 1
o] & thA| 7FEEle] ERo| 8RO AnfEEo|| A7} I
SARARE AFots SHE 15 AFdo] AREgloH o
of thgt FA2 o]-gt vhgo] UH Ao ek
Aol ti3t 7195 Tl & ACR dtetd
20159~201999] A, ALA253]), FX(1A173]),
AFAA153]) WA (1043) 7F w2 HEE VA= RS
2 Uegth fEA 545 7|Yegs uE&r (123
3]y, oFH(993]y, ‘AAME), FAX(483) 7t
o LRUFAH|AY o]gof glojA] o] F /KTt A
/33t oA, E|ar gk gk FEellA] A
S=7h QE Ao Azt

Table 5. Positive Road Transport Service Issues

Period High ranked positive service issues

1990~1994 | Operation, Model taxi, Fare, Taxi

Information, Building, Planning, Communication,

19951999 Traffic information

Providing, Building, Planning, Improvement,

2000~2004 Telematics, Public transport, Traffic information
Information, Real time, Maps, Traffic information,

20052009 Mobile phone, CCTV

2010~2014 Plar.mlng, Building, Promotion, Improvement,
Project

2015~2019 Planning, Promotion, Project, Improvement,

Freeway, Safety, Connection, Rest (service) area
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Table 6. Negative Road Transport Service Issues

Period High ranked negative service issues

Crackdown, Traffic police (cop), Violation,

1990~1994 .
lllegality

Public transport, New city, Subway, Metropolitan

1995~1999 )
area, congestion problem

Railroad, Metropolitan area, Privatization,

2000~2004 Freeway, Traffic information

Disabled person, Real time, Railroad, Traffic

2005~2009| . ) ) )
information, Inconvenience, Traffic volume

Bus, Inconvenience, Traffic volume, Intersection,

2010~2014 Congestion

Taxi, Route, Extension, Public transport,

2015~2019 Intersection, Autonomous driving
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