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Abstract

Although many efforts to stop speeding or inappropriate speed, it failed to reduce the number of
speeding-related crashes. Therefore, it is important to analyze the characteristics of speeding
offenders and the cause of speeding at hot spots. In this study, we investigate the level of severity in
speeding by the characteristics of speeding offenders using the Ordered Logistics Regression
Models(OLRM). For the analysis, we use the speeding data collected by 39 traffic enforcement
cameras in city of Cheongju and other related data including the speeding ticket history of drivers
during the most recent 3 years, their demographic characteristics, their own vehicles, and road
environment factors. The major results of this study are as follows. Firstly, commercial fleet drivers
are more likely to repeat the conviction of high-range speeding with more than 30km/h over speed
limits than other drivers. Secondly, mid-range speeding are observed as 21,462 frequency which is
76.7% of total speeding frequency and occurred mostly at suburban and rural area. It concludes that
contributory factors affecting the severity of speeding at signalized intersection are drivers’
speeding offence history, posted speed limits, time of day, gender of driver, and location of the
intersection as show by the OLRM developed in this study(McFadden R-square : 0.296).

Keywords: business-usage vehicle, ordered logistic regression(OLR), signalized Intersection,
speeding offence history, traffic Safety.
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Table 1. Distribution of speeding accident

2010 2011 2012 2013 2014 Growth Rate (%)
Numbers of 403 403 377 427 515 5.0
Accident
Fatal 138 121 107 144 180 55
Injury 631 649 682 771 852 6.2
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Table 2. Distribution of dual operation red light and speed cameras (2013)
Posted Speed Limit Road Location
and Road Type Urban Suburban Rural Total
Posted 60km/h 11 8 1 20
Speed Limit 70km/h 0 5 1 6
80km/h 0 4 9 13
Total 11 17 11 39
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Speeding offences in the 3 years c0.00%
53.30% 51.00%
_ -— s
O 1 2 3+ 50.00% —® 49.60%
Others 10.4% 36.3% 53.3% 40.00% R —— F---=-== - a0
36.30% 38.30% i
30.00%
Male 10.7% 38.3% 51.0% 20.00%
10.00% — e — e — e — - —m 11.90%
Female 11.9% 38.5% 49.6% 10.40% 1070%
0.00%
Others Male Female
{Buiness, Corporation)
Average 10.9% 38.0% 51.1% "
- 0 - 1~2 ——3+

Figure 1. Proportion of speeding offences committed by driver's gender

Table 3-2 £E Q9] ZIPH Qo] w2 IEHZTE 5 3TA R AlE3leto] T&d54d7he] Avhdg vl A
oJt}. Low-range speed 152 AIRMEES 54’3} O, @&7]FE HRto & 809t R Hho m A
20.3%5 Z}A| gttt Mid-range speed 152 @5 7|FoA AIgHEE ofv] 29km/h 72| 9] H&--42F o2
A 9] 76.7% 5 A ket 218 21 High—range speed 152 AlRFE T thH] 30km/h o]+l AZFet vH&4-9-721 1

& oJujstH A 9] 3%EA WAL E AAE 7hsAdo] wie wrhal & 4 Qlvk S (A 3 oy 7
L0 Adehul o] QlojA s 21 -2 A2 10.9%019, 1-2719] AHIQ1 74 -9+= AA9] 38.0%°]H, 3
7 o 0] Ad5A MR = AA Y 51.1%4 H= A2 EA R QI wheba] THE/d5d T THGAZTE v e
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Table 3. Number of speeding offences by index offence severity

Number of re—offences

0 =2 3+ Total

Low-range speed Male 1,703 1,846 4 3,553
(and less 11 or Female 672 642 0 1,314
1km/h) Others 419 379 0 798
Sum 1,016(18.0%) 4,645(82.0%) 4(0%) 5,665(20.3%)

Mid-range speed Male 148 4,783 8,324 13,255
(12 or 15-29%km/h)  Pemale 66 1,752 2,911 4,729
Others 44 1,235 2,199 3,478

Sum 297(1.4%) 9,954(46.4%) 11,211(52.2%) 21,462(76.7%)

High-range speed Male - - 499 499
(30km/h +) Female - - 173 173
Others - - 169 169

Sum - - 841(100%) 841(3.0%)

Male 1,851(10.7%) 6,629(38.3%) 8,827(51.0%) 17,307(61.9%)

Female 738(11.9%) 2,394(38.5%) 3,084(49.6%) 6,216(22.2%)

Others 463(10.4%) 1,614(36.3%) 2,368(53.3%) 4,445(15.9%)

Total 3,052(10.9%) 10,637(38.0%) 14,279(51.1%) 27,968(100%)
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Table 4= 45 9]9Ee] Z 3180 9] of
7|&ueh = —‘f]'—‘”i 6}— ] A = v‘i‘—ﬁﬂﬁi\:} M1d—range speed(‘%}——‘.—ﬂ
) EARY] o yeRgT 81 AlPEE iy
30km/h ol4te] /\‘:]710} J—lr—‘——fr} A4S 5H= High-range speed 152 TA| QT AR z|HpELo] 40 2 L}e}
ot

Q.

Table 4. Distribution of speeding by index offence severity

PSL Severity of index offences

(km/h) Low-range speed Mid-range speed High-range speed Total
Hrfi?te) 60 573 (22.3%) 1,913(74.7%) 76(3.0%) 2,562(9.1%)
Suburban 60 1,463 6,128 407 7,998
(17 site) 70 212 1,037 17 1,266
80 322 1,139 18 1,479
sum 1,997(18.6%) 8,304(77.3%) 442(4.1%) 10,743(38.5%)
Rural 60 1,427 5,569 272 7,268
(11 site) 70 1,262 4,269 26 5,557
80 406 1,407 25 1,838
sum 3,095(21.1%) 11,245(76.7%) 323(2.2%) 14,663(52.4%)
Total (39 site) 5,665(20.3%) 21,462(76.7%) 841(3.0%) 27,968

lut

Table 5t 27He] 48, AZhot HEHZZ ] BAYS Lehh 2108 T&5ehds PYeko] 48 TYu)E v
H FA3-2 AA19] 61.9%(17,3077), o782 22.2%(6,21673), 716} 15.9%(4,44571) 0.2 IH&5-270-2 HAJ4
HUS G2 ASE eI, /ol 2114 SE 304 olsk 31404, 41-504, 51604, 604

o]
Ago] SHAR TRt v I ATk, 58] ZADFATY) FHITL S 40-500) AFF0] B2 82 ol 5}

o 2 &

o ®

=~

™, High—range speed “1459] #5232 30t o|5t] 42 AR S0l Hol she A2 Yebidt 1% AR2l 22}
2 57474 304 olste] A F2 At AHUSE A F5te] 29 279 AFE HActe 2 RRAANER

AT .
71et2 A2)H Hel T AFA-E A=F -274212] 82.0%7F Mid-range speed ¥ High-range speed 15 alids}
] Vo] AZke Ao 2 FAEI Helo 2 TEE Ao A% F ozt Ajdle] oid 2lAt=E Eof §l7] b
of g&7eto] A s vete Al Eo] & Qte| o] M AlFGS U] ot HH ek elos Rus= S
ol-gste] AHH O R &S of A o= et HRlAR G &R 2 7‘41} A 7FehE Qi Al 7iAdo] &

T EGH 277 ¢ thd $709] Qb Aok S A g Abepe] 79 U% A Ae), AAE BAE &
2 4 Lo ms o 2ol A5 A4 ol o] A AT L AT A BEDD 52 BT Ha

7} it 2
Figure 2+ &0 =2 At 2p58s Aihdro] ot 47 2520019 o] (Old 1), 2002-20061E(0ld 2),
2007-201049 (Medium), 2011 o]F(New)) 2 2 LES}o] dp&o] A5 e AlZb e o v| WSt Aot}

2) Lee, H.5(2007), Study on the danger factor that influences on intention and behavior of business-usage vehicle driver's-speed, Dept of Safety
Engineering, Graduate School of Dongguk University, p76.
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Table 5. Interaction of age group and gender on index offence severity

Severity of index offences

] X Total
Low-range speed Mid-range speed High-range speed
Male
<30 172 20.2% 629 73.9% 50 5.9% 851 4.9%
31-40 569 19.4% 2,266 71.1% 104 3.5% 2,939 17.0%
41-50 1,176 21.2% 4,251 76.6% 122 2.2% 5,549 32.1%
51-60 1,032 20.0% 3,987 71.2% 149 2.8% 5,168 29.8%
61+ 604 21.6% 2,122 75.8% 74 2.6% 2,800 16.2%
Sum 3,553 20.5% 13,255 76.6% 499 2.9% 17,307 100%
Female
<30 61 18.7% 251 71.0% 14 4.3% 326 5.2%
31-40 250 21.3% 895 76.3% 28 2.4% 1,173 18.9%
41-50 450 22.0% 1,540 75.2% 58 2.8% 2,048 32.9%
51-60 351 21.7% 1,227 75.8% 41 2.5% 1,619 26.0%
61+ 202 19.2% 816 71.7% 32 3.0% 1,050 16.9%
Sum 1,314 21.1% 4,729 76.1% 173 2.8% 6,216 100%
Others 798 18.0% 3,478 78.2% 169 3.8% 4,445 100%
Total 5,665 20.3% 21,462 76.7% 841 3.0% 27,968
7,000 Mid spd,
6,176 ,76.8% Mid spd,
6,000 Mid spd, 6,984 , 77.0%
5,406 , 76.6%
5,000
4,000
Mid spd,
2 o000 2,896 , 76.3% e : ;cl,gv 5;;,’1
\ Low spd,
2,000 [ow spd, 1,796 , 19.8
798 , 21.
1,000 Highspd
e
. 290, 3.2%

Old1i{Made in or

before 2001)
(13.6%)

Old2{Made from
2002 to 2006)
(25.2%)

Medium({Made from
2007 to 2010)
(28.8%)

Mew(Made in or
after 2011)
(32.4%)

B low-range speed ™ Mid-range speed ™ High-range speed

Figure 2. Distribution of index offence severity by vehicle production year

Old 1 152 AaFse
2 28.8%0|% Aapdalo] 2-3d =

Mid-range speed 1550l &oh= 202 BEA Ll om aafdslo] oejd JFHT= A4 I5d4S

o] AztslAE Zo2 et

A7 9] 13.6%0]9 , Old 2

252 25.3%, 281 AFd Aol 5-6d | kA0 1%
A2 1F0] IHEHE A 0] 32.4%C]h. A 1+91 °¢ 76.7% 457}
T &R
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=exp(a,, +z'3) 2)
=exp(a,, +6,X ++8,X,+ -+ X)) (m=12,-,9—1)

m

A7NA, 0, (x)  FHHS £F 2oM FE5HF &7 m o5 2 54t (Odds)
a -*o*i\r, o, - @A

filo

Equation 2278 514 A3} ol® 9] m o5} 2 #2422 #=51H Equation 33} &2 F42E

TI'E- SH /\ O]

exp(a,, +2'8)
PY'< mle) = 1+exp(am+x ,8) &)
e S50 it Al 7] 92 S E o TE5HT EA S HE &E2 Equation 3& ©]-85t
o] Equation 42} 200] 8 4 SIrk. of7]4] oA Zelef ot L ThA] AR ol AH 0 T 4
Atk
Ay t) = SRl @
= 1+exp(a,+2'8)
P(Y=2lz)

3 exp(a,+2'3) exp(a, +2'3)
 14expla,+2'8) 1+expla,+2'3)

P(Y=3lz) =1—-P(Y=1lz) - P(Y=2z)
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2go] AEYwe Agee Uehs =] ()9 484 A3 o+ (Chi-Square) e o8-8t o174
5 H] (52 McFadden®] 2AAI4(R?) 2harke 229 03} 1410] 9] gh& ZH=t] 1o 7745 Ryl Hgwr}
E0HT B7HE 0.2-0.49] ol FE] B2 HAPLE 7HITk 2 4= 9ltk(Seong, 2001).

Table 6. Descriptive statistics of dependent and explanatory variables

Variable Code Data Format Data %
Severity of index offence Low-range 0 5,665 20.3
Mid-range 1 21,462 76.7
High-range 2 841 3.0
Human Gender of driver (X1) Others 0 4,445 15.9
Factor Female 1 6,216 22.2
Male 2 17,307 61.9
Age of driver (X2) Under 30 0 1,177 4.2
31-40 1 4,112 14.7
41-50 2 7,597 27.2
51-60 3 6,787 24.3
61+ 4 3,850 13.8
Others 5 4,445 15.9
Number of speeding ticket 0 0 3,052 10.9
within recent 3-years 1-2 1 10,637 38.0
X3) 3+ 2 14,279 51.1
Vehicle Vehicle type (X4) Others 0 6,455 23.1
Factor Passenger Car 1 21,513 46.9
Vehicle production year Old 1(<2001) 0 3,798 13.6
(X5) Old 2(02-06) 1 7,058 25.2
Med(07-10) 2 8,042 28.8
New (2011<) 3 9,070 32.4
Road Season (X6) Winter(12-2) 0 5,733 20.0
Environment Spring (3-5) 1 6,452 22.5
Factor Summer(6-8) 2 8,050 28.1
Fall(9-11) 3 7,733 27.0
Day of week X7 weekend 0 10,673 37.3
i weekday 1 17,295 60.4
Time of day X8 (7:00-09:00 0 5,061 18.1
10:00-16:00 1 11,375 40.7
17:00-19:00 2 2,982 10.7
20:00-06:00 3 8,550 30.6
Type of intersection (X9) 3-legged 0 14,493 50.6
4-legged 1 13,475 47.0
Lanes of violation (X10) Ist Lanes 0 11,507 40.2
2nd Lanes 1 11,386 39.8
3th Lanes 2 5,075 17.7
Distance of crossing Under 29m 0 7,466 26.1
(Main. S) (X11) 30-39m 1 8,196 28.6
40-49m 2 8,157 28.5
50m + 3 4,149 14.5
Posted speed limits (X12) 80km/h 0 3,317 11.9
70km/h 1 6,823 24.4
60km/h 2 17,828 63.7
Location for the intersection Urban 0 12,056 43.1
(Area) (X13) Rural 1 8,481 30.3
Suburban 2 16,925 60.5
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Table 7. Result of ordered logistic regression

95%
Parameter Estimation Estirr]?ation S.E Wald (Pf\illa\ue) Confidence inte'rval
Lower Higher
Limit Severity O -7.854 509 238.469 .000 -8.851 -6.858
Severity 1 3120 .104 904.905 .000 2917 3.323
Gender of driver (X1) Others Vs Male 614 060 105.388 .000 497 731
Female Vs Male 326 .039 70.485 .000 .250 402
Age of driver (X2) Under 30 Vs Others 5100 .090 32.125 .000 334 .687
31-40 Vs Others 352 .060 34,371 .000 234 470
51-60 Vs Others 129 054 5.774 .016 .024 233
Number of speeding 0 Vs 3+ 10073 .505  398.159 000 -11.062 ~9.083
ticket within recent
3-years (X3) 1-2 Vs 3+ -7.640  .500 233.636 .000 -8.620 -6.660
Season (X6) Winter Vs Fall 270 .053 25.685 .000 .166 .375
Time of day (X8 0 Vs 3 -.400 .048 68.500 .000 -.495 -.305
1Vs3 -.457  .039 134.288 .000 -.534 -.380
2 Vs 3 -.174  .058 9.135 .003 -.287 -.061
Type of intersection 9) i:iggg;jdvs -187 049 14362 000 -.284 -.090
Posted speed limits (X12) 80km/h Vs 60km/h 609  .055 121.695 .000 501 7
70km/h Vs 60km/h 925  .064 208.977 .000 .800 1.050
Location for the Urban Vs Suburban 301 074 16.767 .000 157 445
Intersection (Area) (X13) Ryra] Vs Suburban 429 042 106922 000 348 511
-2 log liklihood 30262.620 Model Chi-square 46921.805(Sig.000)
Cox and Snell R-square 312 Nagelkerke R-square 435 McFadden R-square .296
22 4 g2 Ao
1. 32
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