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Study on the Analysis for the Effects of the Automated Speed
Enforcement System Application
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Abstract

Since the introduction of 32 Automated Speed Enforcement System in Korea 1997, their application was expanded to the
entire nation and, as of January 2008, there are 3,212 Automated Speed Enforcement System that are in operation. The existing
method of evaluating the effects of the Automated Speed Enforcement System application is simple comparison of a year before
and a year after the application. If the number of traffic accidents dramatically increased(or decreased) the year before the
application compared to the numbers from years before that, then if the number decreased(or increased) after the Automated
Speed Enforcement System application, it cannot be concluded that the change was caused by the Automated Speed Enforcement
System application alone. Based on the 4-Step Before-After study, the method of evaluating the effect of an Automated Speed
Enforcement System application was analyzed anew. At 205 locations where Automated Speed Enforcement System was applied
in 2006, the existing evaluation stated a reduction of 19% in the number of traffic accidents, but when reanalyzed for the method
suggested in this paper, the effect of the Automated Speed Enforcement System was found to be 27.4%3, along with an error
range of +12.89% due to miscellaneous improvement.

Key words: Automated speed enforcement system, before-after study, traffic accident, other factors, four step for a composite entity
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Ago] 20% ol v =2 el F3ete]l A W ARLE 131% S7HTRL sten [7], AFAIRE
shar slok aeja X &3 BA glojM dAA o] 3% ol AFE tIFew AtE £E9) AL
& 3~5d, A F= 120 ARE WEOE AL &S B4 2% SE7F 1% SR Atee
g Ax s} gaglel AdHoE Fadhe A 78% STV & FH Aol AL FH AP
= st Brhsta Au (3] = ARl A o Afago] B4 O wuT, $x9 Afaske] dd
& WEoR AAT A&HAEALE AR a3 A4S F=E3IAT 8]

4 Az, A A vEte A FEEEE 2.8k Solomon(1964)2 &%} Alalge] FAE FHY
/h, &5 EFAE 05khE Z4Y ACE A 3 ARSI A £S5 Alugo BAS <ay
AeH, AdEe AFFE Hae AHeR >3 o] USHE Yehds HleH, A $27b
16%+7%%2 EAH/AY. & FRAASDEA LG A G FHEES} 7Pk o Afso] 7P Aal
AFE vlud dah A2Y &9 § FuSErh Al dFEE Bn 374 SopAE Alange] S7hge b
FEE olstZ shopyon wERe EFC] Fdd  EEe B FHEE I met BIEA] mEAka
A aEFe AeH FEol ddHoR Fasgls o BAEC] IR FeS 4 Bt 59
< FARASAT [@4]. FLNA AEGEEA LT =0 BAKEEG o 10kwh =4 FHs= A Aba
e g714 Az ads dehlle A AF - &0l 7P e, HESERY 50kyh =AY WA
d= obpExte] AAE Al&Flelth. o] AJxRle]  FHsh= ApEe] Alalgo] 7 e AME US
2% Elzer Berg A"9] 72km 7-7HE 5% Welet  she] SEFAbe] wEAbaLe] Fadh fQlojkal &t
ojA AXZE B3 Fitolny. wetM EY A& An [9].

TR &t uEF 223 AAA G| B HHA, Hauer(1971)= B4 22 F3he AR
Ao Hgste] 19709 14 FF 27379 At o #AY ¥ £xE FY)

2
e Ao wEAlm
st 59 nEERAAM P Al ol B FEvbsAe] O skl skl [10].

3 F7ro g 7125 1972 Pz /\]/\E‘ﬂg Durkin and Pheby 9A] A}&F&w=9} AJE7]3]| 9}
=8t 197490l A7 Akvh 45702 BiE 7 AN, BEARD SAA] 30knhe] 73Sl 95%
astgion, AbgAEE 19297 wid Hd o AEES Holu, ed/he] Bf-olle 10%9] BE
7~88E 71Fs ey, 19779 olFole wid 1M &3 Hola §lof, o wE AYEE] Zol7t A

sro] Al Ao2 =k Sl (3] o] 108)el FHgeR Sk 1),
webA] A g4 (Regulatory Speed Limit) A7 o]l
2. SEof MEALDote| B o3 S FAE Yo 1 Fe =9 A
Bk obye} 87322 BAl, A AF Al XY
4 A She wEGHN F2F 880l =mo osjel LARSY] AWl 1 W
o &= Alale] A= Bk ofyE ALY A = sy »est Yo
ke Aol sldh Aol SEF ol SH gn Adswe aERY 257 41E sl
A7b ol 3RS SES=E Bad AMEG WA oo 2ad 2 gl e AusTe)l AR
AREAZE L 3R A ARR AR AT sce) sl 49 oA WEH AL B
o ER ARt SRell AAd FEAUAD BU 2 3 glom, 9845 (Advisory Speed Limit)E
A AN AT S= AEA HEASERE o nxeg SR mRzdgelMe] r
dFs ARAL AR 2g9 g8 AgHE Hxoldt [12]
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2 wFgARASE 2 AR FE %
Ao Z Yehgth o]o] HAxAom Fo AX
™, 20083 192 7|Fo g2 144 3212009
480t & A X3t Fstar Uk

20019 =714 AR FRIFETHEA| 2H 5397
ol gk *éilz‘wr A% A9E 2Y, aFAF
TASFE & 27
28.4% %.Lio}‘}i" A}” A4
A2 B 286 O F 488% 7t
200639 Ax]E 1,191HE
WA AFE 2,61571(203%) 7
= 2317 (483%) HAstAth FlAETHEA|~E L
<9 2>0A Be npel o] &

HIAIA WAL A5 2 AMER 5 34 A

A7lE Aoz FAHA [13].
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<Fig. 1> Speed distribution before and after ASES
application
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AFHoRE § 9 0 = F7HT £F, aFAD
A7} Aol Poisson EEE o]ZTHA VAR{A}=)0]
o} whEkA

VAR{ § }=VAR{ p }+var{ } } <2 3>
S=(m)/[1+VAR{  }/n2] <2 4>
VAR{ §}=62[(VAR{ } }/A2)+

(VAR{ 7 Yym)U[1+VAR{ g }/m22 <2 5>
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Parameters |y | Functions of the parameters A,

AT LC)
— | Bstimates 6,6
Data Estimates A, m and | p!| and their variances |
their variances i ‘

<2l 2> H|o]E] QoM AE ZOIE [14]
<Fig. 2> From data to end product (Source: Hauer
2005)
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<Table 1>Before—After study in four step for a
composite entity

STEP
Step 1

Procedure
n estimate A(j) and m(j)

For j=12, - -,

For j=12, - -,
O}
Compisite Entity Step Estimate A, T, VAR{S\ 1,
and VAR{T }, A=3ZA(), 1==1()

VAR{) }=SVAR() ()}

VAR{T }=SVAR{7 ()}
Estimate 6 and ©

n estimate VAR{\ (j)} and VAR
Step 2

Step 3

Step 4 | Estimate VAR{S I VAR{é }

oF a8 e At wE oS <E 2> 2ol
STEP 1, STEP 2, 12| 3l Composite Entity STEPS- 4

Algt 3 <3f 2>°l whe} STEP3, STEP 45 $-3J 3}

<F 2> rd(j) 2ol = STEP 1, STEP &7} X[ [14]
<Table 2>Estimation when all rd(j)'s are the same or

not
Estimates of Parameters | Estimates of Variances
STEP 1 & CES STEP 2 & CES

=1 i‘ = SLG) VAR{:\ } = SL()

7 = SrdGkG) VAR{7 } = Zrd(j2k()
et X = SLG) VAR{i} = 2L()

=L~ ) VAR{T } =

7 = Srdk(j) S2KG)

) k() : before periods accident count per year

L(j) : after periods accident count per year

<F 3> STEP 3, STEP 4 "WIIX|® [14]
<Table 3> Estimation of STEP 3, STEP 4

6=m-A

VAR{ 8 }=VAR{ T }+var{ \ }

6 =(Nm)[1+VAR| T }/]

VAR{ 6 }=GF[(VAR| X J/AD+(VAR{ T /Y[ 1+VAR| 7 /°F

71Ee] HEGEALE A AT FUPEES <%
4>ol A B5zo] A% 7 1dit BT wEAka
Aget ApgAFE g Hlwsilh 71 HRle
2 oy, A2 AAE 20060 wEAk
AT 18%, APEAT 39%9] WFAL AR

7 et & 5 3l

SHA, <3t 4>l A 2006Lh AAHET w
HAALE QoA A 4T8A B
W, AXAST ZF 1A HwEgoRR wdj) = 10
ojty. wetA <i 5>oA B upe} o] Hx &
43246523709 HART ZL 18%+3%9]
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<E 4> SOICIEA|AE Mi|MS PEAID H5} A& AW (Point B), Al2=F AXZ <13 22%2]
<Table 4> Changes in traffic accidents before and AP ZAEH7F JATH T2 24Z 9§ w
after the Automated Speed Enforcement System EAL AT 4% Z7HE8TE AL v gck(Point
application 0. &, A2® A7 93 wEAlT FAEHI}
A3 AAF o Hl(%) AR FA0R 139 Ao YXEE s B
M o) | A | ) (e | e A @ SRS gl AR ETE BTk ofee
2000 157 | 2962 | 153 | 208 | 84 |208 [451  EACITh AAE HA= ?Jf'& e leitss §J+%' B37}
2001 (150 | 1994 | 105 | 1356 | 36 |30 |67 S 2ol oJ%k
2002 | 280 | 2,796 146 1,889 59 325 | 595 &
2003 | 521 | 4,934 231 3,494 114 29.1 | 51.8
2004 | 503 | 5613 203 4,264 95 240 | 530
2005 | 473 | 4379 176 3,548 83 190 | 530 2
2006 | 205 | 2344 71 1912 47 18.0 | 39.0 ﬁj
E Lo L'u;e on whicrllg
; o 3% _reduction is 18%
<E 5> AlAE MRS H7[ADH(20064) a" F
<Table 5> Estimated values of before and after g i
comparison in the year 2006 é
Estimates of Estimate of Standard = |
Parameters Deviations 20 o 8% | | N ‘
-20 -10 0 10 20 30 40 50 60
Ao d &{;\ =437 A % reduction due to system
T olr =484 2 s
0 =2344 - 1912 T S —— <2l 3> 7|E} 240} A|AH! MX|E1lo| 2
o= 432 A 0{5 - 2;%4;— 12 - <Fig. 3> Separating the effect of the Automated Speed
=(1912/2344)/ 5 { b= (0.52) (1912 T 1B (TS 1/331F Enforcement System from other factors
=(1:)1£344) - 003
e <E e Az BAAF 797 wEA}
AP Senlnl B AlskES el 2o =, v
gy o] Fe Al2E HAZ 3 Gk of 3 X\ x®] AxEFWe olg g2 g6 o3
Ug} mEae] 43 mAE UE 2he Al mEATAS 2% xeEo] Juhy st 8 A
gt YA E F3etar vk <I" 4>0M B o = ujd HAEE A2Eo R 3 Al A 7
XEE AxH A A% BHlH YHES JE rge EeaA] 2or, 1 Ao ta P ¥
2o Aol olg &S Uehdth o7l A4 zHRs AsE H9)e] B oz oja Yo
& o ¥ wite) G U £ 84 F ML 2 398 & Yok
R 18%E o FIRTHY=-X+18). Tef, thE 840 et <¥ 6>9 FFaT FFAAE <Y 4>
ofgh ko] glar A Alzdl AXRE QI AHF o] yE g2 2o 93 ZAagId udshd
AT Point A'E PIE Folth (1F B, <2y SN BE s} 2o] 2006dE FelTET
ghefe]] 71e asetdoel] ek Mo A= 28%
of Abaga mavt I, 23l A" AR ) pagege AAaE 7 1age Masged god
2 ola) *10%e) AFnZ7t EFyb Yoty FES Atatnlgoln, A %)e HdEel wiwstdsn Hdoyl

AARF s (%) AolE 5
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<Table 6> Rate of change in accidents before and
after the ASES application

LA HAE(%) ZH%)
2000 29.8
2001 320 6.88
2002 325 1.54
2003 29.1 -11.68
2004 24 2125
2005 19 2632
2006 18 -5.56
Bt 9.40
xFHEA 12.89

& d 18%7} ozt AXH
T WEANY HEEY FAH (94%)F AL
H 274%(=18%-(-9.4%))°]H, [ZH 4]olA HE H}
9}
§_

=3
b WEALLHSSS £12.89%] QAHSE Zheth
£ Zo] el ot

% reduction due to other factors

% reduction due to system

<JE 4> A|AE MX|Sofe| He
<Fig. 4> A closer determination of the effect of the
system
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