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Abstract

Case of damage caused by aggressive driving and road rage have been reported frequently
through various media. Diversifying and serious crimes cause a lot of damage, creating anxiety
for other drivers on the road. Compared with violence and social seriousness of the crime,
research activities have not been conducted due to the lack of academic interest. The purpose of
this study is to present a reference point of legal punishment for road rage crimes and policies to
protect victims. we tried to understand the crime characteristics by case analysis using topic
Modeling which infers potential variables within a set of documents. The analysis of case data
was conducted through the process of collecting case data, data preprocessing, determining the
optimal number of topics, topic modeling, and comparative analysis of characteristics. 23
Aggressive driving, 31 Road rage, a total of 54 case datas were collected by setting Classifi-
cation criteria for avoid data duplication and quality improvement. Then data preprocessing was
performed through four steps of index selection, term removal, nounization, with common word
conversion and surplus keyword removal in case data. As a results of the topic Modeling ana-
lysis, four topics and sub keywords were derived to understand the characteristics of aggressive
driving and road rage. Classified topic and keywords for Comparative analysis were analyzed
in four types (behavior pattern, damage type, crime fact and judgment, crime target and place),
then visualization work has been conducted using Radar Chart to compare the characteristics of
aggressive driving and road rage include distinguish the similarities and differences between
the two crimes. The methodology applied in this study confirmed specific crime forms and
characteristics can be derived through case study, and it is expected to be used to develop police
guidelines, crime prevention systems, and infrastructure to crack down on aggressive driving.
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o:: 033-
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Figure 1. lllustrate of hard clustering Figure 2. lllustrate of soft clustering

2. LDA g12&

LDA ¢12]&(Latent Dirichlet Allocation algorithm)-2> EX 2 dl &) B8 2155 nfj 714 HH A 0 2 Al8-ol=
S 52 W=5 H(Observed

gk 7| A md & ] Eo|th(Blei, 2012). LDA €18]E5E B9 W 2dH HAE
variable) & &l IS EA] = 29 A4, X 59 A ¥W4=(Hidden Variable) & —’:F%’ff}oi A A Ao
EY Bz dgE BT Hg BEY Y X9k 7)Y e B A9E AlFSHHKim et al., 2016).

Dirichlet r_Fe:;c;;-} Topic
parameter |t0pIC assrgnmentL hyperparameter
i P('er-docume‘nt === -E =TT Observed! Tosies i
| topic proportions : | word | ' 0
‘ y ¢ v v ;
o I 2d Wd iyt I
| O} T Iy B B L N -
M
1Dy 1 K
[} L a4
Figure 3. Graphical model of LDA algorithm
Figure 3& LDA Q112158 FAa1s Wae} 45 fAU 22 Adsls 19z mgolr], B4 ] &3 8 5
£ A4HA2 Equation 13} é* tt.
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LDA ¢4318]E2 2H 4= §oldut 4 A4 9] dido] Hojuw (Mimno et al., 2008), o]=]3t 54 B &0l
AN A BFO & AFEE Y Jrh(Kim and Jang, 2016). 2003 Bleiof] ]3] LDA &12]& 7 o] X g thok
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Map(via multidimensional scaling) ¥ -%-Z-2] Top—30 Most Relevant Terms for Topice ol B4 2ol 7] E4 &
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Slide to adjust relevance metric:@
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1 W | w)/pth] for topics t; see Chuang et al (2012)
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Figure 4. Interface of LDAvis

Research methodology | | Description

Case data gathering

» Establishing standards to prevent data duplication
» Except for cases dismissed in (final)appeal & Exclude acquittal etc.

¥

Data refinement
Data preprocessing

» Perform the four-step preprocessing process
> Index selection — Elimination of stopwords — Word nominalization and

common word conversion — Elimination of surplus keywords

¥

Optimizing the number of topics | | Determining the number of optimal Topics using coherence

¥

Interpreting Topic Modeling results
> Distribution and Importance analysis of Topics and Keywords using LDAvis
> Keyword composition analysis and Topic naming

¥

Characteristic Analysis Using Radar chart

> Characteristics analysis of Aggressive driving and Roadrage
> Deriving similarities and differences between two crimes

Topic Modeling results analysis

Figure 5. Case analysis process

CllolE EAl
2 A AT Fel el A A el 2 B W 2R E SRt B4
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S0 B 712G nhatste] gl 4215t r o] TAeIA WE-xe] Tt el 237, B e o] vt e
L= 3170] 4359k, Table 1€ 54 W% - B9 o) S]] 8.E, Table 25 el Hlo|HE T4k
F9 §2olch

Table 1. Case data information

Contents
Target Cases involving road rage in criminal facts
Trial First trial (district court)
Period From 2014 to 2020
Cases 23 aggressive cases -+ 31 road rage cases
Table 2. Case components

Contents
Outline Court name & date -+ Case number & type
Reason Criminal fact - Evidence - Legislation
Summary The gist of the defendant’s and defense’s claims
Judgment Judges order & judgment -+ Reason of punishment

S8 014Y HolehE BAsHs vl glol Aate] Fest ey PSP Slol AA AYS SRt
o, ol 4] S Bl WBEI 19AE el U)9] F2 F o] gl B AIE EET 5 9 T
Q5] vl BRAO, AT, FRUE, WA AL, FA 24, W] A ol R gl sl
FHA 0 BRats A4S AAskett 287 S E AR ) 2HA 75T destel vold o)t gl
24}, 021, of ] 50] 2§ ol AT, 3T 1, 28I HAE 7= 0] FE2 sk 14 At

Ueh7] 18l Sholo] WAlslol 4t thol FEThol R MEshs A Wastart. upxuke 2 4%
SN E2E o] 3 A} shle] G 71X ghort, 54 WAL pot 2t shle] £k
2 2 9l ol ASIA. 4TA] 471 wlole Ae] W oA e Al Table 33 2

Table 3. Preprocessing sequence and example

Procedure Description
First Index selection Among the precedent, only the contents corresponding to the application of the
law are extracted.
Second  Elimination of stopwords  Eliminating stopwords such as postpositions, stems, endings, and connecting words.

Third ~ Word nominalize and For consistency of results, nounization of verbs and conversion similar words into
common word conversion common words.

Fourth  Elimination of surplus Remove frequently appearing words that do not affect interpretation of results.
keywords

2. 2H 1 4 Y

ENngy 2y

2+ 217ke) EX5o] GOl IS A SYHL UG 5 Y=s B
43 29 A4S 4

a4 AL Perplexity T+ Coherenced Foll H7F5H] =,
Perplexity7} Zt= 5lo] B Lo A= CoherenceS E3f 2|4 ET 42 AASIA
o EuRde B 2ugo] 94 w1 elele 08 GAke 7] 9IEst WA E) Hek 2 5 4
9 7191 E 7HO] FATE Alts 5ol ol ET R 24 AgE H7FE 4 91, o|mf CoherenceE B7} 2| 3
2 Ahgshl Bk,

thstas

tol
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ofahth 4.2 2otk LDA 7lue] EXnda 4.2 185k 95 MAaled 2 udols) B4g m2 0w o
o121 Python} |~ E QWS 18 etolHale] Soynlp, 4 7191= £4 9 ExRUY A2l 9iet o] neig
Gensim, Z7}E0] A1Zk512 915t 2ol efe] LDAVsE o851tk EHnda 24 Ang sgoz, dEen
3} BB o0 29 EAL EESIG U nE Ao £2E BN} 79E0] 29 B 420 £12
Wola F0 AFE 7145t om, ofF G - 12 o] A WAL FEEA] ofs) Radar ChartE o] 84+ 1]
BEAE AARORH FELAT BE A W] AP FHFS B

1. HE2d HEA 24

HE-2 welof titt ERr s EA45 Xgst7] 9ol CoherenceE X H2 24 EQ HE AHESIS o 470
o] Exo] A Ex /j4=2 EA = Topic 18 740k 719Eole 257 13, X1, vH, W, 94, <t
AT, A5 915t 4R 27] o] AL Q). sid ExA dE-24 rtaljrte] F4 WA F-2 T, kA
njgte, S AW, AT QJEte g mEE Gl o o §X] PE FHESIHA] A 2kl 1S 7o 1%
& 1S DA 7= A ot Aoz BAEQ Topic 28 FHdohs 719E = 5841 &1, Adf, &
gt A7, 58, 919, 8 ol ZFE A sid EFolA s-8xtet g7t 58 mjo o R mEF Gl on, 1
JAEL F=o o3t M ol To] A 447 G2} 52 s H§ Y= Aoz EAE I Topic 3& F45H=
719 Eele B, S5, w5/ 91, FHe] =4, A, 2, §9, AW Fol ZE et s EofA] 7teate]
W3] g2 T2 Faoitt AEe] &S 3ln]st] 9lsf E—ro}— g FE2AS Pt on, BY F
g, T4 ¥ 5o 1Y 9= wEA RS WA= Ao BA I Topic 45 F40H: 7]19El=
T, S5, S A, 5, O, T2uE Y S5 271, A5 95t Fo £°*Q°*E‘r OH“/* Egol A 7lafat
o] W3] P2 724 &S Fuloly] flof Lol I olA FE-2 S Aotie H A8, s34 A9,
20, AT 99t Fo] HY PR WA AR DA Ao R EAEIT E”JEG]%% 5ol FAH 4719
Egatoff] 71910 2o 2 Exg yystglon, B W29 EAS U= 58 %S Table 49 7]
&otgirt.

Table 4. Topic analysis results of aggressive driving cases

Topic naming Major information
Topic 1 Behavior pattern * Repeat activities such as reversing, not securing a safe distance, violating the center line
and signal
¢ Threatening the other vehicle and creating traffic hazards
Topic 2 Damage type * Cars and taxis on the road are affected

* The perpetrator causes damage to the vehicle or inflict an injury
Topic 3 Unlicensed driving + Runaway to evade police crackdown on unlicensed driving
Traffic hazards are caused by reckless driving in runaway course
Topic 4 Drunk driving * Runaway to evade police crackdown on drunk driving
Traffic hazards are caused by reckless driving in runaway course
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Table 5. Topic analysis results of road rage cases

Topic naming Key implications

The cause of the crime is the slow movement of a female driver, the intervention of a
taxi, the change of course of another vehicle, and the use of horns and high beam.

* The perpetrator decides to road rage based on the cause of the crime.

 Roadrage methods are not used, interruption and overtaking, lane violation, sudden
Topic 2 Behavior pattern braking.

* The perpetrator continues and repeats the act to realize road rage.

 The type of damage to the victims is injury such as sprains, tension and car damage.
Topic 3 Damage type * The perpetrator threatens the victims through additional criminal acts, such as abusive

language and assault, while stopping after road rage.

 The crime of the perpetrator by judgment is special intimidation, violation of the road
traffic act, general traffic obstruction.
The level of punishment for the perpetrator by judgment is from social service to
imprisonment.

Determinants of

Topic 1 crime

Crime facts and
Topic 4  contents of
punishment
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Table 69141+ Figure 6°14] Figure 97}2] AFEH G324 - BELH £/ 9] 4 Hl&S YehdTh

Table 6. The composition ratio of aggressive driving and roadrage characteristics

Figure naming Composition of aggressive driving characteristics (%) / Composition of roadrage characteristics (%)

Figure Behavior Speeding Safety Sudden Chase Lane Backward Signal
6 pattern distance not brake violation  and U-turn  violation
comparison secured
37/101 37/76 215/101 220/63 432/278 0/253 0/ 127
Figure Damage type Cervical Fracture ~ Luber spine Vehicle Bruise Sprain Tension
7 comparison spine damage
18.2 / 10.9 45/ 0 6.8/0 295/40 136/ 73 13.6 /291 136/ 12.7
Figure Criminal facts Intimidation Imprisonment Community — Monetary Drunk Unlicensed ~ Run away
8 and rulings and assault service penalty driving driving
comparison 409 /107 258 /25 152/161 121/89 45/125 1.5/ 107 0/ 16.1
Figure Crime subject Taxi Truck Patrol car Highway Female driver  Intersection
9 and place
comparison 30.3 / 26.9 333/ 7.7 0/ 19.2 152 / 15.4 152 / 23.1 6.1 /7.7
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Appendix A

Exploring the Features of Aggressive Driving and Road Rage by Analyzing Judicial Precedents Based on Topic Modeling

Topic modeling result of aggressive driving

Marginal topic distribution
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Figure 10. Topic modeling result of aggressive driving - Topic 1

Aggressive driving - TOPIC 2
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Figure 11. Topic modeling result of aggressive driving - Topic 2

696

Journal of Korean Society of Transportation Vol.40 No.5 October 2022

www.dbpia.co.kr



KIM, Changhun -+ LEE, Suejung + KIM, Junghwa

Artide

Aggressive driving - TOPIC 3

Intertopic Distance Map (via multidimensional scaling)

Marginal topic distribution

Top-30 Most Salient Terms
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Figure 12. Topic modeling result of aggressive driving - Topic 3

Aggressive driving - TOPIC 4

Intertopic Distance Map (via multidimensional scaling)
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Figure 13. Topic modeling result of aggressive driving - Topic 4
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Appendix B

Exploring the Features of Aggressive Driving and Road Rage by Analyzing Judicial Precedents Based on Topic Modeling

Topic modeling result of road rage

Road rage - TOPIC 1

Marginal topic distribution

Intertopic Distance Map (via multidimensional scaling)
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Figure 14. Topic modeling result of road rage - Topic 1

Marginal topic distribution

Intertopic Distance Map (via multidimensional scaling)
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Figure 15. Topic modeling result of road rage - Topic 2
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Road rage - TOPIC 3

Intertopic Distance Map (via multidimensional scaling)
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Figure 16. Topic modeling result of road rage - Topic 3

Marginal topic distribution

Figure 17. Topic modeling
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