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Abstract

This study is to perform empirical analysis on observational before-after studies in Naive Method, Comparison
Group(CG) Method and Empirical Bayes(EB) Method, and to compare with their results and to propose ways to
apply to evaluation researches. For this purpose, the evaluation of road safety audit executed on Yong-dong
freeway in 2005 and 2006 was performed. As a result, all three methods have showed improved effects due to
safety treatments. The safety effectiveness of Naive method is the largest, CG Method is the second and EB
method is the last. The results of Naive method are overestimated due to the trend of reducing traffic accidents
and those of CG method are affected by the external casual effects of comparison group. In the EB method, as
“regression to the mean” phenomenon are controlled by reference group’s accident model, it’s result is relatively
more accurate than that of other methods. In the conduct of evaluation studies, the analysts have to understand the
pros and cons of each evaluation method. And after leading the survey on accident trends of related all sites,
evaluation analysis is performed to be able to minimize bias.
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Table 1. Previous research according to observational before-after studies (Foreign)

Article

Authors (year)

Target programs for safety effects analysis

observational before-after studies

N YC CG EB
Lovell, Hauer (1986) Conversion from tWO*V.Vay to a}l*way stop control at o
both urban and rural intersections
Persaud et al. (2001) Conversions of intersections to roundabouts 0
Yuan et al. (2001) In‘Fel'se§t10n approach realignments on two-lane o
rural highways
Persaud et al. (2003) Contemplated traffic signal installations 0
Left- and right-turn lane improvements at intersections
O O O
Harwood et al. (2003) in eight states in the USA
Bauer et al. (2004) The conversion of a shoulder lane to a travel lane o
on an urban freeway
Persaud et al. (2004a) The installation of permanent raised snow-plowable o
pavement markers
Persaud et al. (2004b) The installation of centerline rumble strips on rural o
two-lane roads
Sayed, El-Basyoun (2006) Th‘e‘Stop Sign IAn—l.*“lH (SSIF) program implemented in o o
British Columbia in Canada
Brabander, Vereeck (2007) ;‘ggor'oundabout built in Flanders between 1994 and o
Patel et al. (2007) The mstalla.tlon of shoulder rumble strips on two- o
lane rural highways
Various low-cost safety improvements applied to high-
O O O
Sharma, Datta(2007) crash intersections in the USA

note: N(Naive method), YC(Yoked comparison mathod), CG(Comparison group method), EB(empirical Bayes method)

Table 2. Previous research according to observational before-after studies (Domestic)

. observational before-after studies
Authors (year) Target programs for safety effects analysis N vo G BB
Kim, K. S., Kang, S. . . . .
rrier y O
R.(2003) Installing Median Barrier on national roads
Park, K. Y. et al. (2006) | Safety improvement project on national roads ]
Park, M. H. et al. (2006) | Installing Median Barrier on national roads
Im, B. L. et al. (2007) Anti-skid facilities in Black Spot programs
Lee, D. M. et al .(2007) Installing shoulder rumble strips on freeways 0
Oh, H. U., Chang, J. H. . .
¥ O
(2007) Installing rumble strips on freeways
Lee, S. B. et al. (2008) The School Zone Improvement Project ¢}
Kim, T. Y., Park, B. H. Installing red light camera in Chung Buk @)
(2009)
Lee, D. M. et al. (2011) Various traffic safety facilities on national roads O 0]
Yun, I. S. et al. (2011) Point-to-point speed enforcement systems on freeways
Kwon, S. K. et al. (2012) | Zig-zag Marking in Seoul @)
Mun, S. R. (2012) Road Safety Audit on existing Freeway 0]
Park. B. H. et al. (2012) The AHTRed' Clearance Interval Operation at the o
intersection in Chung-Ju
notes © N(Naive method), YC(Yoked comparison mathod), CG(Comparison group method), EB(empirical Bayes method)
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Table 3. Safety audit treatment results of the Yong-dong freeway

between segment Length treatment results
Junctions(JCT) g (km) 2005" 2006
_ safety facilities(1)** _
Seochang JCT - Seochang JCT — Walgot 1C 54 pavement(2)

Ansan JCT ~ safety facilities(1) _
West ansan IC - Ansan 1C 3.3 road signs/VMS(1)

Ansan JCT - Gunpo IC 6.4 safety facilities(1) -

Ansan JCT - | Bugok IC - North suwon IC 2.8 safety facilities(1) -
(5

Shingal JOT North suwon IC - Suwon IC| 6.1

safety facilities(5)

Yongin IC - Yangji IC 8.0

road signs/VMS(1)
driving conditions(1

) —

Shingal JCT -

safety facilities(4)

Yeoju JCT Icheon IC - Yeoju JCT 8.7 -
pavement(1)
Yeoju JCT - Yeoju IC 6.2 - pavement(1)
Yeoju JCT - . avement (6)
Manfjong JCT Yeoju IC - Munmak IC 20.0 - driviI;lg conditions(1)
Munmak IC - Manjong JCT | 9.1 pavement(2) -
Manjong JCT - Wonju IC 6.6 safety facilities(1) -
Wonju IC - Saemal IC 12.7 safety facilities(2) -
safety facilities(2)
Manjong JCT - Saemal IC - Dunnae IC 17.1 | road signs/VMS(2), speed(1) -

Gangneung JCT

road geometry structure(2)

Dunnae IC - Meonon IC 17.0

safety facilities(1) road signs/VMS(1)

Hoenggye IC - Gangneung

JoT 22.6 road signs/VMS(1) road signs/VMS(2)
Total 152 28(64%) 16(36%)
Note : * execution year
** () is the number of executions
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Table 4. The characteristics of the Yong-dong freeway (treated sites)

between Junctions segment Length(km)| lane |AADT (Min)|AADT (Max)
Seochang JCT - Ansan JOT Seochang JCT - Walgot IC 5.4 6 114,804 156,866
West ansan IC - Ansan IC 3.3 6 110,613 128,926
Ansan JCT - Gunpo IC 6.4 6 93,007 135,688
Ansan JCT - Shingal JCT Bugok IC - North suwon IC 2.8 6 110,637 127,018
North suwon IC - Suwon IC 6.1 6 120,174 157,912
. . Yongin IC - Yangji IC 8.0 4 68,367 81,001
Shingal JOT = Yeoju JOT Icheon IC - Yeoju JCT 8.7 68 79,876 95,232
Yeoju JCT - Yeoju IC 6.2 4 65,093 78,372
Yeoju JCT - Manjong JCT Yeoju IC - Munmak IC 20.0 4 49,973 58,060
Munmak IC - Manjong JCT 9.1 4 47,070 55,790
Manjong JCT - Wonju IC 6.6 4 30,322 34,514
Wonju IC - Saemal IC 12.7 4 26,808 31,069
Manjong JCT - Gangneung JCT Saemal IC - Dunnae IC 17.1 4 28,168 30,896
Dunnae IC - Meonon IC 17.0 4 22,239 28,187
Hoenggye IC - Gangneung JCT 22.6 4 18,546 24,858
The Range of Values 2.8-22.6 4/6/8 18,546 156,866

Note @ AADT includes Min and Max value until 2003 to 2007 in each segment.

Table 5. Statistics of untreated freeway until 2007

line length sample numbfer of number of section

(section) (km) size section accident | length(km) lane AADT(veh/day)
(per year)

Kyungbu 292 138 27-28 253 1.7-17.8 4,6,8 29,500-153,092
Seohaean 195 108 23 88 1.2-19.7 4,6 18,006-154,617
Kyungin 23.9 25 7 13 2.2-4.9 6,8 50,946-155,445
Kyungin 2 26.7 40 8 11 2.1-4.5 6,8 61,124-148,557
Seoul Outer Circular 91.7 80 25 64 1.0-9.2 8 82,917-159,537
Honam 194.2 115 22-25 144 1.4-16.8 4 20,469-67,004
Honam-branch 54 30 6 32 3.7-22.5 4 21,602-49,423
Jungbu inland 151.2 53 7-11 66 3.5-23.0 4 18,715-45,126
total 1,028.7 589 6-28 671 1.0-23.0 4,6,8 18,006-159,537

Note : Kyungbu (between Kuseo IC and OkCheon IC, between Kiheung IC and YangJae IC), Seohaean (between Gunsan and Keumchon),
Seoul Outer Circular (between Pangyo and Toegyewon, between Pangyo and Ilsan), Jungbu (between Gimcheon and Yeoju)
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The Comparison Study on Observational Before-After Studies: Case Study on Safety Evaluation on Highways

Table 6. The selection of comparison group

Treated sites segment Number of | Total length
Comparison Group(freeway) Length(km) | lane AADT segment in CG| of CG (km)

TS 1 Seochang JCT-Walgot IC 5.4 6 114,804-156,866

CG 1 Kyungin 2, Seohaean 3.1-7.7 6 84,328-125,051 5 24.3
TS 2 West ansan IC-Ansan IC 3.3 6 110,613-128,926

CG 2 Kyungin 2, Seohaean 3.1-5.0 6 93,793-125,051 5 20.5
TS 3 Ansan JCT - Gunpo IC 6.4 6 93,007-135,688

CG 3 Kyungin 2, Seohaean 3.1-7.7 6 84,328-125,051 7 32.6
TS 4 Bugok IC - North suwon IC 2.8 6 110,637-127,018

CG 4 Kyungin 2, Seohaean 3.0-4.4 6 94,234-125,051 5 18.5
TS 5 North suwon IC - Suwon IC 6.1 6 120,174-157,912

CG 5 Kyungin 2, Seohaean 3.1-7.7 6 84,328-125,051 6 28.2
TS 6 Yongin IC - Yangji IC 8.0 4 68,367-81,001

CG 6 Seohaean, Honam, Honam-branch | 4.9-8.4 4 35,552-99,583 5 34.8
TS 7 Icheon IC - Yeoju JCT 8.7 6-8 79,876-95,232

CG 7 Seohaean, Kyungbu 5.0-11.8 6-8 57,867-118,919 5 37.2
TS 8 Yeoju JCT - Yeoju IC 6.2 4 65,093-78,372

CG 8 Seohaean, Honam, Honam-branch | 4.2-8.4 4 35,552-99,583 5 30.7
TS 9 Yeoju IC - Munmak IC 20.0 4 49,973-58,060

CG 9 Kyungbu, Honam, Honam-branch| 12.8-22.5 4 33,571-56,230 4 69.3
TS 10 Munmak IC - Manjong JCT 9.1 4 47,070-55,790

CG 10 Kyungbu, Seohaean, Honam 6.6-10.4 4 36,122-65,538 5 42.3
TS 11 Manjong JCT - Wonju IC 6.6 4 30,322-34,514

CG 11 Honam 5.9-8.6 4 29,618-38,573 4 27.2
TS 12 Wonju IC - Saemal IC 12.7 4 26,808-31,069

CG 12 Seohaean, Honam 10.7-13.7 4 24,607-32,603 4 46.6
TS 13 Saemal IC - Dunnae IC 17.1 4 28,168-30,896

CG 13 Seohaean, Honam 13.7-19.7 4 23,180-32,603 3 50.2
TS 14 Dunnae IC - Meonon IC 17.0 4 22,239-28,187

CG 14 Seohaean, Honam 12.0-19.7 4 21,190-32,603 4 70.2
TS 15 Hoenggye IC - Gangneung JCT 22.6 4 18,546-24,858

CG 15 Seohaean, Honam-branch 12.7-22.5 4 21,290-25,784 3 54.9

Note: TS denotes a Treated sites in the Yong-dong freeway and CG does its Comparison Group
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Table 7. A description of the safety performance function in the previous EB research

Authors (year) Function Road Type Explanatory variables
Persaud et al. (2001) Exponential / Intersection Total entering AADT, Minor road proportion of
Power AADT

Yuan et al. (2001)

Exponential /

Intersection

Average daily traffic vehicle entering each intersections

Power

Power
Persaud, McGee Exponential / Intersection AADT entering the major road
(2003) Power
Harwood, Bauer Exponential / . AADT entering both the major road and the minor
Intersection
(2003) Power road
Bauer, Harwood Exponential /
(2004) Power Freeway AADT, Segment length
Exponential / Two-lane AADT, Degree of curve, Shoulder width in feet,
Persaud, Bahar (2004) PO roadways Terrain

Four-lane freeway

AADT

Persaud, Retting
(2004)

Exponential /
Power

Rural two-lane
roads

AADT, Segment length, Shoulder width in feet,
Terrain

Patel, Council(2007)

Exponential /

Rural two-lane

AADT, yearly factors

Power roads
Exponential / ) . Total ADT of intersection, Ratio of minor-street
Sharma, Datta(2007) Power Intersection ADT to total ADT of intersection
Park, K. Y. et al. Exponential / Four-lane i
(2006) Power roadways AADT, Degree of curve
Park, M. H. et al. Exponential / Four-lane i
(2006) Power roadways AADT, Degree of curve
Im. B. I et al.(2007) Exponential / Intersection and AADT
Power curve segment

Kim, T. Y.,
Park, B. H.(2009)

Exponential /
Power

Intersection

ADT, The number of outbound connections, Yellow
time of the minor road
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21(22)9] B8 #2327 229 55 p=exp(n)
FAl 9l ZTdAnAg S 71EH"H}X}”“§*}J‘5T
w7b etk 2y >

likelihood estimates)ell €l8}H, SAS STATSC|A

# 9% (maximum
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Table 8. Accident prediction model of reference group

Article

Total Accident Model Casualty-occurred Accident Model
. Standard . . Standard .
Parameter Estimate - Pr)ChiSq | Estimate Pr)ChiSq
) ) Error Error
Estimation Intercept (In (ay)) ~7.648 1035 | <0001 | -8564 | 1.728 | <.0001
Ie(sul)ts Inlength (InZ,, 1) 0.981 0.099 | (0001 | 1.249 0.152 | (.0001
" INAADT(In 7, 52) 0.513 0.034 | (0001 | 0460 | 0.140 | 0.001
number of curve(X3,, 43) 0.085 0.030 0.005 - - -
dispersion parameter (¢) 0.151 0.062 - 0.258 0.177 -
DF Value | Value/DF DF Value |Value/DF
Model Deviance 585 641.539 1.097 586 470.115 0.802
statistics Pearson Chi-square(Xx?) 585 583.558 0.998 586 592.216 1.011
Log Likelihood - -470.360 - - -393.431 -

Note : DF(Degree of freedom)

GENMOD Procedure® &3t}
21(21), 2(22) tigh SoldtExRF o 4 A=
Table 8%} 2t} FAILEY S B3 A4 e
3 H7je] AWy o IC(ZFE& JCT)ZE F3HEol
(Inz), du5F(InF,,), IC(ZE JCTHW FAFF
(x3,,)7F Fo@ W52 FHEAT. oA ¥5E 5%
frelFEdA A7t oA e Ao ® veht 23
oA AlLsAct. gt FEA el 0.1510]2
FFAE 0.0622 FHHA Fod FEolBR 2
59 dlolElel ] Folak x| Ago] Agtsitt.
T HA APIAPEAAL LR [C(Z2 JCT)ZE 71HE
ol(Inz;), YuFZH(nF,)e]l 2o WFz L]
t}. ]"E‘” gghel 0.258 EFAt 0.177T24
ol FFolA] Blojue AoR et
Yt Ryel AJzE dele BAEE
Deviance®t Pearson Chi-Square(X*)7} it
Deviance®= A2 (y) & SAAT AI5A ()] 2 &
=%k (maximum log likelihood)2] ZFelell 5 aj
2 Aol 2(23)9 2t o 23] HlwdAe

o] Fro] AL42 =Ho] ¢ & @ Aoz A}

o

Dly.p) = 2{Lly) — L(w)} (23)

2(24) ¢} o] AejHct,

Pearson Chi- Square=

N (y —p)?
Pearson— X>= E M (24)
i=1 H;
Cameron and Trivedi(1998)]l <JaH, 3wz} #4to] 2
N L
Adstthd, BN @y, — ) /p)=(n—p—1) (n& EEF,
i=1

thetwSets x| 31 M6z, 20134 122

pE FHE sEiEle 5)e) #AE AR ot A
ME Pearson— X2/ (n—p—1)7F 19 ZASE gholojok
23lo] AaES oujzlt}, old] wal Table 894 F
2389 Pearson— X9 Value/DF7} Z+2+ (0.998%
1.01124 1o 2ARIER So|grER 4T Aol
Agsinia @ 4 9o

Table 82] E"é 4 A7E 2)(21) 83 71d
g 8 AP A4S & e o
= A (119 B4 wlol= BAACNN Elx}ol %
e}, gk 7 wedo] R4 shErer o= A (14) o A
E5o] 7}EA] oF sk A8dr

BT Al 7RA] Rl
H]jﬂ_‘ﬂé’ H]jﬂ_j_uoﬂ ,]d HhH gglm A8 A wo)=
Hol| et sz wEPAZIGARe a3
T8t o 1 ZZ= Table 9, Table 10, Table 11,
Table 12, Table 139} 2t} 2 Wbl o]t =0 ZHzje}
ztol & vlmste] Ardstaal gt

oEZ )3

Wﬁ

1) Ched|wdHol| ofg Alnziagnt

cheH] ol 913 Al 7t g7 Accident Reduction
Factor, ARF)E Table 99 Zth Aluitigael
ARF= WQAZA] A& o] 4 k’ﬂ’ﬂ A HEc
gt FALRAFG} AT AR F2 o]}
., 0Xt} Aok /R EHI}T e Aotk Table 9914
B SARnAGet AVIAPRAAL AT AFICT-A
FIC(ARF7} 24 —0.59—2) 8 A9g BE F7hol|A]
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Table 9. Accident reduction effects using Naive method

between overall accident casuality-related accident
. segment -

Junctions N, N, ARF E; E,ean N, N, ARF E; Eean
Seochang JCT | Seochang JCT-Walgot IC | 1.0 | 0.0 1 -100 100 0.0 | 0.0 0 0 0
- Ansan JCT | West ansan IC-Ansan IC | 0.0 | 0.0 0 0 0.0 | 0.0 0 0

Ansan JOT Ansan JCT-Gunpo IC 3.0 | 3.0 0 0 1.0 | 0.0 1 -100
- Shingal JCT Bugok IC-North suwon IC | 0.0 | 0.0 0 0 -38 0.0 | 0.0 0 0 -100
North suwon IC-Suwon IC| 5.0 | 2.0 0.6 -60 1.0 | 0.0 1 -100
Shingal JCT Yongin IC-Yangji IC 2.0 1.0 0.5 -50 70 0.0 | 0.0 0 0 100
- Yeoju JCT Icheon IC-Yeoju JCT 1.3 ] 0.0 1 -100 0.7 | 0.0 1 -100
Yeoju JCT Ye(?ju JCT-Yeoju IC 1.3 | 20 | -05 50 0.7 | 2.0 -2 -200
- Manjong JCT Yeoju IC-Munmak IC 6.0 | 40 | 0.33 | -33 =29 | 2.0 | 0.0 1 -100 | -18
Munmak IC-Manjong JCT | 4.0 | 2.0 | 0.5 -50 1.0 | 1.0 0 0
Manjong JCT-Wonju IC 40 | 3.0 | 0.25 | -25 0.0 | 0.0 0 0
Wonju IC-Saemal IC 4.0 | 2.0 0.5 -50 2.0 | 0.0 1 -100
Manjong JCT - Saemal IC-Dunnae IC 20 | 0.0 1 -100 58 2.0 | 0.0 1 -100 73
Gangneung JCT | Dunnae IC-Meonon IC 6.0 | 3.0 | 0.5 -50 3.0 | 1.0 | 0.67 | -67
Hoenggye 1C-Gangneung | 10| 30 | 07 | -70 40| 20| 05 | 50
JCT
Note : E = —(ARF*100)
Table 10. Accident reduction effects using comparison group method (MOE : overall accident)
between After Treated Sites Comparison - R
Junctions segment Period Group 0 E; 0 | Euean
K, L M, N,
Seochang JCT - | Seochang JCT-Walgot IC | 2006-2007 1 0 5 6 0.42 | -58 066 | 34
Ansan JCT West ansan IC-Ansan IC | 2006-2007 | 0 0 6 5 1.20 | 20 ’
Ansan JCT-Gunpo IC | 2006-2007 | 3 3 9 8 1.13 13
Ansan JCT -
Shingal JCT Bugok IC-North suwon IC | 2006-2007 0 0 7 4 1.75 75 0.75 | -25
North suwon IC-Suwon IC | 2006-2007 5 2 7 7 0.40 | -60
Shingal JCT - Yongin IC-Yangji IC 2006-2007 | 2 1 9 13 0.35 | -65 0.38 | -62
Yeoju JCT Icheon IC-Yeoju JCT 2007 1.3 0 9.3 8 0.44 | -56 '
) Yeoju JCT-Yeoju IC 2007 1.3 2 8.7 6 2.17 | 117
Yeoju JCT - -
Manjong JCT Yeoju IC-Munmak IC 2007 6 4 18 20 0.60 | -40 | 0.71 | -29
Munmak IC-Manjong JCT | 2006-2007 | 4 2 15 15 0.50 | -50
Manjong JCT-Wonju IC | 2006-2007 | 4 3 7 10 0.53 | -48
Wonju IC-Saemal IC 2006-2007 | 4 2 10 7 0.71 | -29
Manjong JCT - Saemal IC-Dunnae IC | 2006-2007 2 0 14 7 0.50 | -50 055 | 45
Gangneung JCT | Dunnae IC-Meonon IC | 2006-2007 | 6 3 10 6 0.83 | -17 ’
Hoenggye {I]%fangneung 20062007| 10 | 3 | 8 | 7 |034]| -66

Note 1) 0 is not available as the denominator of the §,. Therefore, In cases the value of X, Z,, M; and N, is 0, these are set to 0.5.

i

2) The number of overall accident in Icheon IC-Yeoju JCT, Yeoju JCT-Yeoju IC and Yeoju IC-Munmak IC are adjusted according
to the difference of the before and After study period. This is the cause of the decimal point.

gt ()HlERA, N vk o] A
2E&S ou|git)

71d Tz s Aged AZJOT-9FJOT
70%(E,,, =—70)¢ 100%(E, ,,, =—100)

mean ‘mean

ARFol

a4

o g

o]é

M
$

< A

o Alngta §35 a8l EJCT-4SJCTS 58%
(B,,,,=58)% 73%(E, . =—73) o Anzta &3}
£ Yehllo] /Mg 2 oz Yelyeh v of
JCT-9EJCTE Atngadayt 242 29%(E,,..
=-29)%} 18%(E,,,, = 18)EX, N &I} 7P

& Roz vehet,
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Table 11. Accident reduction effects using comparison group method (MOE : casuality-related accident)
between After Treated Sites Comparison - .
. segment . Group 0; E 0 Erean
Junctions Period
K; L M; N
Seochang JCT - | Seochang JCT-Walgot IC | 2006-2007 0 0 1 2 0.50 | -50 1.00 0
Ansan JCT West ansan IC-Ansan IC | 2006-2007| 0 0 2 1 2.00 | 100 '
Ansan JCT-Gunpo IC 2006-2007 1 0 3 3 0.50 | -50
Ansan JCT -
Shingal JCT Bugok IC-North suwon IC | 2006-2007 | 0 0 2 0 4.00 | 300 | 0.80| -20
North suwon IC-Suwon IC | 2006-2007 1 0 2 2 0.50 | -50
Shingal JCT - Yongin IC-Yangji IC 2006-2007 0 0 1 3 0.33 | -67 0.42 | 58
Yeoju JCT Icheon IC-Yeoju JCT 2007 0.7 0 2.7 4 0.50 | -50 ’
. Yeoju JCT-Yeoju IC 2007 0.7 2 2.7 2 4.00 | 300
Yeoju JCT - -
. Yeoju IC-Munmak IC 2007 2 0 4.7 8 0.15 | -85 | 0.61| -39
Manjong JCT -
Munmak IC-Manjong JCT | 2006-2007 1 1 2 5 0.40 | -60
Manjong JCT-Wonju IC | 2006-2007 | 0 0 3 1 3.00 | 200
Wonju IC-Saemal IC 2006-2007| 2 0 2 3 0.17 | -83
Manjong JCT - Saemal 1C-Dunnae IC | 2006-2007 | 2 0 5 0 2.50 | 150 079 | -21
Gangneung JCT | Dunnae IC-Meonon IC | 2006-2007 | 3 1 5 2 0.83 | -17 ‘
Hoenggye 3%'TGa“gne““g 2006-2007 | 4 2 6 | 4 |075] 25

Note 1) 0 is not available as the denominator of the §,. Therefore, In cases the value of &,

M and N, is 0, these are set to 0.5.

i

2) The number of casuality-related accident in Icheon IC-Yeoju JCT, Yeoju JCT-Yeoju IC and Yeoju IC-Munmak IC are adjusted
according to the difference of the before and After study period. This is the cause of the decimal point.

H w253 Hel o3 Ak gl APIAPEAAbT o] 2has
3= 747} Table 10, Table 113 2t} ok g3x]4=
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7F Bl 7 io}oq TI7E 2 Foltt, Attt
= 050 Zu 1 ddigte] S5 NAEt £
ol TEH|wH O E o= e bt
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At g APIRPE ALY gt UrE]r‘/‘rFi Pl
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Article

Table 12. Accident reduction effects using empirical bayes method (MOE :

overall accident)

The Comparison Study on Observational Before-After Studies: Case Study on Safety Evaluation on Highways

between segment Aft.er Elx} | BlelKY| X WA, 9, E; 0 | Booan
Junctions Period
Seochang JCT -| Seochang JCT-Walgot I1C | 2006-2007 | 2.24 | 0.27 0 0.29 0 -100 B B
Ansan JCT West ansan IC-Ansan IC |2006-2007| 1.45 | 0.25 0 0.27 0 -100
Ansan JCT-Gunpo IC 2006-2007 | 2.91 | 2.99 3 3.34 1 0.90 | -10
Ansan JOT = g o 10-North suwon 1C | 20062007 | 1.17 | 0.24 | 0 | 025 | 0 | -100 | 0.84 | -16
Shingal JCT
North suwon IC-Suwon IC |2006-2007 | 3.05 | 2.09 2 2.20 | 0.91 -9
Shingal JCT - Yongin IC-Yangji IC 2006-2007 | 2.63 | 1.17 1 1.25 | 0.80 | -20 058 | -4z
Yeoju JCT Icheon IC-Yeoju JCT 2007 1.69 | 0.14 0 0.15 0 -100 |
Yeoju JCT-Yeoju IC 2007 0.91 | 0.99 1 0.93 | 1.08 8
Yeoju JCT - }
. Yeoju IC-Munmak IC 2007 3.40 | 2.06 2 2.03 | 0.98 -2 1098 | -2
Manjong JCT
Munmak IC-Manjong JCT |2006-2007 | 2.36 | 2.04 2 1.94 | 1.03 3
Manjong JCT-Wonju IC | 2006-2007 | 1.45 | 2.73 3 2.62 | 1.14 14
_ Wonju IC-Saemal IC 2006-2007 | 3.07 | 2.10 2 1.97 | 1.01 1
Manjong JCT = 7 TC-Dunnae 1C | 2006-2007| 5.44 | 0.29 | 0 | 028 | 0 | -100 | 1.04 | 4
Gangneung JCT
Dunnae IC-Meonon IC 2006-2007| 3.19 | 3.02 3 2.78 | 1.08 8
Hoenggye IC-Gangneung JCT| 2006-2007 | 7.01 | 3.16 3 2.84 | 1.06 6
Table 13. Accident reduction effects using empirical bayes method (MOE : casuality-related accident)
between segment After gy | ptar| 5, m 9, E, 0 | By
Junctions Period
Seochang JCT - | Seochang JCT-Walgot IC | 2006-2007 | 0.74 | 0.30 0 0.33 0 -100 B B
Ansan JCT West ansan IC-Ansan IC |2006-2007| 0.40 | 0.22 0 0.24 0 -100
A Jor Ansan JCT-Gunpo IC 2006-2007 | 0.87 | 0.32 0 0.36 0 -100
s?nsigal Jor | Bueok IC-North suwon IC | 2006-2007] 030 | 0.19 | 0 [020 | 0 [-100| - | -
North suwon IC-Suwon I1C | 2006-2007 | 0.89 | 0.33 0 0.34 0 -100
Shingal JCT - Yongin IC-Yangji IC 2006-2007 | 0.93 | 0.33 0 0.35 0 -100 B B
Yeoju JCT Icheon IC-Yeoju JCT 2007 0.56 | 0.18 0 0.19 0 -100
Yeoju JCT-Yeoju IC 2007 0.30 | 0.68 1 0.64 | 1.56 56
Yeoju JCT - -
Manjong JCT Yeoju IC-Munmak IC 2007 1.21 | 0.21 0 0.21 0 -100 | 1.00 | O
Munmak IC-Manjong JCT |2006-2007 | 0.89 | 0.95 1 0.91 | 1.10 10
Manjong JCT-Wonju IC | 2006-2007 | 0.47 | 0.25 0 0.24 0 -100
) Wonju IC-Saemal IC 2006-2007 | 1.00 | 0.34 0 0.32 0 -100
Manjong JCT = g T 1C-Dunnae 1C | 2006-2007] 1.49 | 0.38 | 0 | 0.38 | 0 | -100]0.79 | -21
Gangneung JCT
Dunnae IC-Meonon IC 2006-2007| 1.35 | 1.10 1 1.02 | 0.98 -2
Hoenggye IC-Gangneung JCT | 2006-2007 | 1.78 1.94 2 1.76 | 1.14 14

AFICT-AIFICE AR 2 AVIRPIAAT B G>1

(747} 1.08% 1.56) c&X4 /i &3t gle Aew v

Eton] olx weH|my 2 wlmaEubHe] ZAvbe} AALYATE] 9 1, 0.79(AFICT-1FICT A9))
gzt wie] WEJCT-AFIC, FAIC-25JCT oex ANEIF veha g4 Al gaE
FHC-HEICT 52 0>190, ol gevmy 2 (5,,,)S Ae] A5 —16,—42, —2,40]3 APIARE
H w12 I AbukE Aglo|t *g/\};— 0,—2102H, gAZ £, <022 EB%

714 49z N aaE
0.84, 0.58,0.98, 1.04(AZJCT-2HHICT A|9])o]x

248 A% a6

> rlr

4) Table 12, Table 134 A}% #2Atm9l 73 b=0,

84

E=1000] Btk o] W7ol B

A% ARast e %7k

Journal of Korean Society of Transportation Vol.31 No.6, December 2013




MUN, Sung Ra - LEE, Young-lhn

Table 14. Mean percentage accident reduction (Z,,,,)

Article

MOE overall accident casuality-related accident
between Junctions Method] e G EB Naive G EB
Seochang JCT - Ansan JCT -100 -34 - 0 0 -
Ansan JCT - Shingal JCT -38 -25 -16 -100 -20 -
Shingal JCT - Yeoju JCT -70 -62 -42 -100 -58 -
Yeoju JCT - Manjong JCT -29 -29 -2 -18 -39 0
Manjong JCT - Kangneung JCT -H8 -45 4 =73 -21 -21
Total -50 -38 -3 -65 -28 -10

Wog EMslow g or hAXEAge] ARt
WeRta glovt 1 Arle vE F I vings o
A Aok 2teldo] givt.
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Figure 2. Effects of accident trends on accident reduction estimation (Shen, 2003)
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314 & <= Jth(Yuan et al., 2001).
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