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T o2 Qg =1 stRFe 22 Al WA S A 18 F glvte BT
U
Site No. 23 Site No. 24
PN A
~ ~ \
MP 35.4 MP 36.2 MP 36.7

| |
SumM(E, gpppy)=37.50 SUM(X, )= 39.28
Sum( Xy gppy)=45.96 Sum( Xy gppoy)= 2411
SUM(X o) =36.25

St )46

(0@ 2-3) Sliding Window (Srinivasan 2|, 2011)

OPeak Search W< AzAo=z Zol7t F7lst= Window= 1 kg WvrH,
Windowe T7He] 3 AIZA| | A E8ate] e Aol B2 Wi7bA] 2ot &+
7}st.
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Roadway Segment
M

T e

- \
0.0 mi 0.1 mi 02mi 03 mi 0.4 mi 0.5 mi 0.6 mi 0.67 mi

—_
Win # 1 o
Win#2 5
Win #3 i E
#
Naote: Win #4 :
Window length = 0.1 mi | Win#S | !
Expected accidents = (acc/mi) | Win#6 i
Limiting Value = 5 acce/mi Win#7
CVyin =05
Roadway Segment
A
— _'_F-./ \--\-\_‘_ ——

\.
mi 0.1 mi 02mi 0.3 mi 0.4 mi 0.5 mi 0.6 mi 0.67 mi

N
j —
: P
Win # 1 P g
! Win # 2 PE
| win#3 |

Note: Win#4 : H
Window length = 0.2 mi | Win#5 | ;
Expected accidents = (acc/mi) T -
Limiting Value = 5 ace/mi IL#E(

CV iy = 0.5

Roadway Segment
1
’a/ ‘\-._\__

e T

' 1
0.0 mi 0.1 mi 0.2 mi 0.2 mi 0.4 mi 0.5 mi 0.6 mi 0.67 mi

| Win#1 |

Nute:

Window length = Segment length
Expected accidents = (acce/mi)
Limiting Value = 5 ace/mi

CV¥ i = 0.5

(a2l 2-4) Peak Search H(Srinivasan 2|, 2011)

—d|E EW, 0.5km Z°]9 F7tlAE =71 @7 0.1kmet 7FY e o, 0.1, 0.2,
0.3, 0.4, 0.5km®] Window”} 4.
—1 % 7P 2 ARFE 7HAE Windowst 1 73] AFnEEE Hofshe, &

AA frelide AssH 2.
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— 7%k Wl Windowe CV #kol mle] Azl 47 CV #tHEt =
o|7b S7¥sHA H L, #19] = k=

—Peak Search He] FH2 YT 2 Window Ze]|& 3] FAIE & e 54 2

o A5 22 4 Qovl, oled FHaEC] A2l el randomness)°]

q‘;"

=
obd SAAS HeS St AHEE 7+ Av= M.

K43 Continuous Risk Profile(CRP) H

OCRP H< @A nl=r 2] ¥ o} wE=i(Caltrans)o|l A =2 $|F = HrP|Ho=
AHE-8FaL 1= Sliding Moving Window” & E.¢Hstal vol7p AW Foll A =i e

a1 9= SPFH e A& 7iAsH7] el Al=e] 1tE 719 d(Chung ¢, 2009).
OCRP W& WA =25 we} 72 Alasl4E Alibelar, ARgatel o8 Fojd =
AP} vlwete] 2P EE FH o, F2 WA veve ¥E 52 %
S(noise) S A AT F, AA =23 AH ALzHow
o Moving Window?] 371% 27, 13] | EAHZ (o]gtn b [d—1/2,d+1/2]
ol AARAFE A(d), Q=S [d-L.d+ 2] W FRALASE m(a) s

e et 2g

Ald+ix1)
i=—min(L/l,(d—dy)/1)

M(d)= min(Z/1, (d d)/1)+min(L/l,(d—d,)/1)+1

end

7] A,

dend_dO
d:d0+k><l, k:1727...7717
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4= T A FA, ¢ = F7re] BolH, 4, < d,,,
ool g wAl] Wl uEEE o] AA A=

<Y 2559 28

Year
2003 ? S N M.N_A-A.NA.M.A_MJ\MA.A_A—
2002 F— M.AMMMJ\M—AM
2001 A\ M.'_A..A.M\MA o AP M A
2000 4———a An MMM_AA.MA...J\.A_-J\_MMM
1999 -
1998 AP MMM-A.J\MMA&
1997 At ‘Q_n_M.i\.A__u.Nﬁ y P P, VA T
1996 A AnN A a—aNonnr
1995 - AN &_AA.M.A_A._.A_..._;.AA_A..A..
1994 L AaacaAMA L A e,

227 127 12.27 17.27 2227 2727 3227
Postmile

(a2l 2-5) CRP Clolo{a% ofA|(Chung &/, 2007)

oo]2]gt B o] w2}, CRP theloj13io] &A™, SPF & Reference Value 53} H] 1l

Slef, JHr BAHOR 2 ¢S AHE RES AnAGTIOR HPT & oS,

f

f;

Collision Frequency

PostMile

(3 2-6) CRP Clojo{a2 0S8 Alu|ef7zh MY
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—<ad 2-6>A A Pl AtnFHFFro R AR E 5 9o, Kol uhel Zo]
olumjo] AtnFH 72 CRP7F AE5A Q] ol Bm ol d 73ke] Al 2l nf
2t Window Zoot F-#atA Uehdr] =.

Chung £](2007)E ZAz]FELjole] MIFA| AHATE T2 Y (Bay area)?] LEER

413vn}d F-7to CRPE A &3l 1, 1 @J% Sliding Moving Window 7|'H< A&

319 = W ET} false positive 277} A e A%E 49+

W EERA CRP HS 283 ?i:fu:é% o= 25

— 82492008)2 window®] Z7|(L)& TAuA] ule} A= 48 -a}
T2 47 3ol CRP HE A&atien, 1 23 d = Al
Ao AFE FHES CRP M= Bl E JA] A9 = }i'%% Tie
2 YEPS. o] CRP HY 7B3%, Window Wel| 3t Alund4-E 719
AL =R 5} | el dAs AR= M F U5

=
—EG TAWAER 1O P02 A5 A8 A9 QEAOE A4S ATH

=l

1_].— R IS W O T10 T ‘0O b =
ot -‘H‘@EJ} = XVSOI U5 Folo 2aso] o A3A Ao EAHUE
~718% 92010y 19943 E 2002974 ZARA AL ARE o] §ake] AR

A 2Rl A T HES vlog Am ol wA T AHAFE
e AAe] Alw ge 2 44 2 Al arEAe) oa cRpe) 28]
S AN

~ o R4S EelNE, Azke] Aol we} of| Aol CRPI} AR A%
Zolele ASolE An 2 Tow QW & Qe 1ES BEA)I] oo
gE IR 3718 B 4 7] MR oA 2AE AT & Ak 2

Working Paper



[ - o)
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TEM | | e fl
a1 : fl S o § . -
hamze T e Sy
i 1 %
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T —
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I I 1 - II-Ii I . — _— _
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A58 Geographically Weighted Regression(GWR) ¥

2
9

|

sto] F7HA B A (non-stationarity)= BAeHE WA Y], 2005).

o Aban 1% | 289 1ze] HF BAL BYEE o

-
>
12
=
—_>‘4—"4
=
N
2
&,
=1
Ry

o AdHel FE WA = Ao, AA AU el A B

o) A2)7} meel wreiwlA] egxw}, GWR
el

A AN HoARFE Holxl = AEA 7FSAE HolHEd A8 &
A= AAStEE, HolElE Atol9] Ag7} a2 224 Tolberd| X]ﬂﬂ AR

[

oA A FHd I FYEHE AFste A AHS 452 F e,
Simpson’s paradox”} tHiEZ <l 7

0<% 2854 FAA

W
i}
glo]E| 2 Edtsle] AAA MY oA] BAPS A So= Lo HAS

22 8918 5 9l
on o]EE A BAL dAG v R A £ JdE 9IS 2t IS
(E 2-4) MYy Ex2tn 2X|H E72k9 x}0|(Fotheringham 2|, 2002)
NN =7 did =AM E7| di
M| 1Ko X2 QO Mo Exzio| IX|N s
of 7KK ZniEt E& MZ CE Z29s0| &5
K=t + gl Rzt + U2
GISo| H|™st GISof| A3t
HIZ2H 22 ZHoZ Aot z71
SN SEME 4T SN olFME 22
THN 32 @A e ole| 22 AR S5l
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(a3 2-8) Simpson’s paradox Gf|A|(EFAIE, 2010)

= AHEro ZH] Flset WE S AAISHAA FAl 3]
T2 A9H FF BAEES 9T + 3 S(Fotheringham <], 2002).

23} s R HAREE AHGATHE o

mlo

(Fotheringham et al., 1996).
o AkE}sto|ut A|gje} oke] Ao el 2851

glom, WE Holo zq%g AHEE AFTYL 5 H Annual Average Daily
Traffic; AADT)= F8317] 913 GWR< &-8-¢+ Zhao and Park(2004)2] 17}
ol e 259 Sl ke SETU A2 AN A9

sZol vAl= 9, SEAHETY A W ofe] AT B

s

b °é“
oo bom do
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=7} BE wi)NA w, (i) A id gk A4kl A data point kol F-o] %]
Va2 onlstH, Azt "ol whel FHARQl J o] ftadte A=

s
43171 98] Gaussian SHFE AEE = S

rr

=

—01714 (i) BloTE AEGIA A4 iol Hha koAl B3] FriAQ) A2l
AL, d,)% LA BEAS AR  Abole] Azl <vlavd, his 45
7 AgEE w9E Uk,

o REAT ASEYL Vo AUTIE B ek V1Ee] B2 GAE FIY

0<a% 295014 A EE T2ke] BE ATNES AN YE % o
A7} toln, of | 7oA AR BT Ands

Aaasst Ao Aolsk heAE 9lelg,
@s AA ) BRSO Y EEeE Aol B

olE &l Az Fs Hous ARE g4 = F s

{

[oXe]

Threshold
Apngl= -~"Value

EESE EFH
o




oo] IR UA Fh(threshold value)©] el nlsh=d], d& &

A717F AA e FollA A9 1%l sidothe S FREe] S84 B H]
ol FYulstA =& Alart B ske #3F S AlnF kRt & :
0 o3 7|A] AlarF ek3te] w7l 2= el Yo} w5 (California Department
of Transportation, 2002)° 4= 0.5%, Kononov ](2003)°1X & EZH2ke] 1591 &,
AHE(2003)9] AFAME 5%E 223l U
—olgg 7159 A2 T 7hegt ik qRel whet gt 4 Sl o4kl
i8] FHEAS Aole 7E

= %i‘r?ﬂo% Aoy g e A

H Z3
O] T-v?’—'} 73

T YO B2 false positive 2. ‘?—:}/‘37 s O] 71A]
gl 7 Ao] =

74 217t

Z gk #ito] A9 4~ 9 S B2 false negative

]7] Hﬂ—r0ﬂ O:]:T—LX]-_/] 7(—]7(-]6]. ‘,q.d—o] jéﬁsﬂ]_

A6 Kernel Density Estimation(KDE) ¥

L A Atart JFEH Y=
2| A7 425 A4 R FRAR HEE AT 5 Athe AdA 83
71

A ool Ak AR A An
& AN ol Ao 4TS EAS, 7

b2 Alniss

= Hg
oz FHsl B G7b FEslel Bolx @] )

(Pulugurtha <], 2007).
omEtA, AtaLe] HFEE A=

(|

§3 Andse] $EE W)

XTE ¢ g4 728 & 5
o<y 2-10>%} <1 ¥ 2-11>°ﬂ7\19r 2ol AYEEE pointH line featureE 25 #
YL E AL gste] g9A 9y UEE Aalsly e 3
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MNAA o, AGY e At TAAF A 7 231, 3 A 2 FH | A7}
HojHof| me} gro] ZojEth7t AN o] A A of o] 29 0°] H(Silverman, 1986).
oo] BANLA S o) Z(bandwidth)o] 2t F2&H, o] ge AGUE EAoA o]
HES] P E onlsy] o 7 T 83 7IFolgta &  a(Silverman,

1986; Fotheringham et al., 2002).

0 AVTLH SR FH 0N bandwidths A137H BT el Ut 4 89

omsiy, o A HellM Aozt TS =l o1

4oz A% FNAA B} 44 ATk @ 5 98 wep o] A
]

Hoz @ 94 el W) AGe oleid FuA Pl <l At AT 7

rr
N,
rlo

(ad 2-10) 7AZeo of

typical bandwidth T k

event si [ } )

Stu dy lOCt'-iStI on
region

R

(a2 2-11)y ALUZ | 74 (Bailey and Gatrell, 1995)
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Obandwidthe 1 =715 o9A 24 sl we} 374 ] A (bias)ot w4
(variance) AFo]ol| trade-off ¥A| 7} EA)3t=1l, bandwidth gto] UF 2o =24
FA T BAko]l A= W, bandwidth gto] U 29 Aol AXA Dl g,
2010).

0 Silverman(1986)- bandwidthe] 2%l tall, AdF% 9 HHo] TAH &

AS A7) g dold g itk Aol A Ak W25 A<
212, Anderson(2009) S| bandwidth 2% I FA9] H4 o] wa} o=

FHAQ At MEe Aol 7lssta Us.

, A8l = A= AIC(the corrected Akaike Information Criterion)

43}8} A Y Akaike, 1974), Cross Validation(CV)= 2 A38}st= WHo| A

TH(Fotheringham et al., 2002), & & 0 2 = A9 EAof 27 bandwidthE A%

ol
-7

o}
O oA
M 111
)

o

frtl

)
tlo
j)_l,

St Zlo] o nighA ek

ool Foizl Z&o thak Mkl AP =S Fofshr] 98] ALHEE 4T 7
$ole A Aoz Z 39 bandwidthE 28302 H A A2A 7% P(global
estimator)& AT HE Zo|] £ &8-o]l 2 4 9l (Flahaut et al., 2003).

S
=12 %o =Tt F& FeE IIH Tt e FoiE S oA Hot
242 k9] bandwidths 283 =M, ZAE AP Lo HES At 3 ek
AR AAE AT F U
0 Xie & Yan(2008)< $1& 77+ #lof A 33t bandwidthE 27| 9138l =722
A W9 oA 20m, 100m, 250m, 500m, 1000m, 2000m*] bandwidths 2-§-3}
bandwidth®] Z7]°] w2 JIFe A6k
— 1 A3} 22 349 bandwidth(20m, 100m, 250m)E 2 &3+ 7 $-ol= Alae] =
2 Jgkolt | Aite] WEo] A gk 'l o] Ve AL, bandwidth7} 712
A ARl A F3to] FH A9 A7 Agst] o & wo] A
H o

e

>
—_

2

i Jh

o= o 2 #< bandwidth(500m, 1000m,
2000m)E AH-8-3t
oAEUES] e
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—Z Ala Ay A 7Pt 2 3E 7 3, Agr ol hdl wet o ghe] A
3tm), bandwidthe] ZANA 09] #& 7 At SEolu And =S

= = 2~ [
sitha & = s

ofdA R, AdgTe Fits ARSAE AR 719 A(eel)® A efstar, 7
cellZ H42 3l AtE = ghE 2 e, Aedd vhe 2ol Atk 2
ARl A ARARZY T2 A ek BARPER] bandwidthell ©] 27174 21 gkol

AFEHoR AN,

E‘H 74]’33 Q/] cell % LO] Q(a), Q(b), Q(C)Eh—’— g w Q9 54% cell a2
Qrotal = Q(a +Q(b)+ Q(C)i ﬂ]ﬂ'%
o ulpo] e, Qﬁ}—t- o] 2 S40] AT a, b, ool WAl B

=
U sjded = Qlom R, cell gho] 2 A M2 Atz 2 7he e

(
-

Hi
rlo
N
)
o,

HA1E, 2010).
ocell S AHIHE ALTRE i ofz] Zlolu, QuA 2 ALBEE AL
+E T 2e
Bi-square ! Kern(u)=1—u* |ul< 1 , 0 otherwise,
Quadratic @ Kern(u)= 0.75(1—u?), lul< 1 , 0 otherwise, and
Gaussian D Kern(u)= (27)” Y?exp(—u?/2)

— At AR ol AFT cell o419 ALRES Qi hH

Ql(t) ZKern(ti;t)

2 Yehd & J=d, A7 ¢, —t= AP EARAE @) A - (1) ] HF
T2 Jelf 1, o] S bandwidthe! 9] gholl whet =277 24 E.
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—EXPO(Exposure)
— et 227k 7]

Nfo

(AADT: Annual Average Daily Traffic)s 7}

Fregq;

2008
2006

Z Freg;

2008
>, AADT,
2006

i

X

2008
< (Y, (AADT, x
= 2006
o A}
10°

i

10°

_ LX YX365

2 wolm Urx)

10°

L X365

1

BA

 LX365X YXAADT
Z

e SARYEY Age

EXPO
AIC

=
T

EXPO
g

ofe 74

T

o] 31d3te] AADTE

Y: 717+d)

o714,
—EPDO7} H]<=

1. GWR ¥ ¢] 3¢

A32 GWR Hi} KDE
0 AIC

34 Working Paper



"
B oX B oo PN
wAI 1 nw 0| VN Q_J o
3l J2 8|3 10 op o) T
N 8l o|o B ERNS R R ol =~
o T < v S BHE e B 9 x E
T o 2 ol = ElNE oy W o A &
IR oF I= N~ T — X i
2o Miglegigl TRe I Nk 3 G = ™
o W =] oo - Koz < = m
Jﬂﬂ_u $ M./@ o|lo s B ~ m Wrﬂ M-W w_.# = R
Xoo _ N KO = ~ J oF ~ NS
T BEzy flaglel 2% I 5y %
- R B s S| o ol R B mrw %@ <
=T g s i ¢ o~ F T BE
O - Bt &2 Bx  w R0 e
il 0 [Ty e % = _lole s %0 o o o il
G < o w5 F|8 o - ) i ~
Gl EL o e NS N W ~ G @mode B8
& o Bl Blsgl| & k< PR < N wow
o - — — < - )
I o MEE S wrmﬂ?%wm
R 2l=(°|° o g By
R G} - R b T
o 0
o R o S| K C-u gl RUN - Hojo o
T A HT ulh 81382 Ny 2| 3 RIS el Foooomm oodp RF WoRe W
ST A H EIEE M i mrﬁwmzﬂfrﬂﬂ%ﬂ
LG Il i Ea G "o A Ko T+ o X
= B F|aglg ol R L S WQAT%Ot%g_
g W T laglg 5lel ® H2[° %5 x oo B 5 oo BB R
v N 3 oo B < - T o e 6) i ﬂ]% K iy K
2o = H ~ o noo © -~
E Wm mﬂﬂ I s oAf N % Ho= — ! ol i
il il © Ll N <t | @© ™ T X
=S fis g8 2|2 > @mH 22 nfm z P g H oo = N
A o] (| | O io M < _ 7% . E_. — ‘Iﬂ oL 17..A
oy 3r o|e . — M W N W 7 0% 9 of X°
mmwm R oy o & F_GUﬁ;,G z?m . X
~
= ~ N U = F m < ©
o S| o |olal® W7 S w |z w W L,Lmu% _%Lhcﬁ
@ __oo = | C| .= G ].V‘ ~ _._.__.H_ o | | Jm_l XO — ;01_ jml [
< — B & M ox|a o OX alo
53] o o ; ==z O = ~ o = oy B T &
o | - " @ B R
/\ 7

27 35

b

I
)

t

1|
il

NAAG A1) Al AAA

,1

&
f A

o th3t <t

}

b

57

1

MEA A
18A] TADSEE ALTE7E MA o
oS

o

terah

4

—m2kA EPDOE 71



&, 2010)

[}

(ad 3-2) MA LMFZh AnUEX (e

LGN H ol
n@n B % &
i 5D
P oy B 2R :
T oAl 2 [\ 'O
T R
© L M o B
<2 =0 o o £
BT 2 A £,
Se 5 T
<! WL O#E ﬂ_OI n_hmm
T S o SH T
1 b o :
) ﬂ ™ B S & & 5
AT ‘HA_I O# O#E v J| 3 m
M o R = W .\
H B X N W g
—— ~ _ZT $
~ -~ wAO l
o o# 1; J et w ~ w
o AP R . a ~ ojn / 5
BE oy e T 8w _
T . -~ =
w OHoe A E x
o | o Y o
o) o Y w 3 do M
ol X N o =) < Ml
JIA ﬂ_0| —.Q.E o E#E — S\
N - o f em_ M —
A Bx g8
~ ! — N 5
um EE =0 - &.O <A E\M oo
TG CUNS] ¥ ge
NN A S .
s T 4T 2
o B o Fie Ww o 2N
o) ok o 2 H N &R
| @ v o
o

Working Paper

36



othy TAR Al Melel A B AR o] tis) A=S gisted Al
A A Hed, U4 <ad 32294 R AR FAE B2 St
THA bandwidthE 24 stal AER =S 43 A3t <ad 3-3>0] Y Sla.

|
—o|wl 9] bandwidth= 1000m, cell sizex 200m= A AL

ey

Cell Size - 200m
Bandwidth - 1000m
<RISK>
I Extremely low
[ very law
[ eow
[ ] Medium
[ High
I very high
I Extrerely high

o 23500 4700 9,400 Meters

(3F 3-3) =XH Ml AlnT=X|Z=(H, 2010)

OFreq W9t §|, A4 EE wrg g W2 Wireq®t EPDOE 7|WHe® 7AEYE
Fal 29 10%) Sidehe FRio] AbnH e w A,
—<3# 34> % Wireqs AHEste] A3 E #3H2 VERL

B

MEA ZATEEE ADF AT MFo| @t 7 37



3-4) AMAIRIE J1EHIE A9 10% TLZHKDE W) (241, 2010)

I
a

(

™ o »
K- (2] 0 | <t A O |
K020 oo 33 LY 28
ou_o o ™ Sl | oo| O HEAR AR
SRR N Kol I B R BN S
7 18198z g8lg|8s|2|e
T A (S|P 90|08 F | oo
ol =
N
_.Tm Q| I~ < ©|©o|o| w0
m — —
i a g~ T~ |N|P |~ d N
OH| od
I+
o
O |I—-|s|lav|o|lo|l~|lan|lo| o<t | —
,.W|96654443333
20 oo | © |
I [Z|F |22~ T oo
k0| @0
Hl = |[voe|eoo|ajajm|—|a|o
=
H oo
= [R|2|w | jo|o|o x|
R0 Br| 30| oJ| )| 0| <J| | oF! | oF) | M| Ho| o
W0 TH|| Z0| 040 O | od| 50| RO| RO| 0| T | BO| &l
£ |lololololololololololo
S 2o g|lo|o|oo|a|d|oo
H._le85825445574
[\
KO
K
oF =0l .| .| o | ©C.| || L, |0 AN || ©
.n_E_A|0326.7O.997033
oD P | Q| 2|0 D QN ||
<N | ™ ™ —|N|®O|—|N|D
RO
Koo o | S| — [0 oo~ a o
S o= || |olo|o|~oxn|m
KI QD] R|Q| 2|0 ||| — ||t
= [¥[® ™ — N |[® |~ [N ®»
oF o~
—|N|o|t|w|o|~|o|lo |2

{H

3. GWR3} KDE$] ]

3 A 2770 7] 9= H]

=
Z 89

1 A€ 317 713} KDE

=3

OGWREY &

12709 7+ 2 107) F7to] GWRY]

- =
- O

ol A

1 43 ¥ KDE F 21

= =)
E%O

—KDE

1570 3t & 1470 3kl

20
B

—KDE W &2 117} 7%t = 107], KDE E 1

oA 2k2t GWR A

,E,__
=]
Al 5% el

& Y Tz,

o] 91913, KDE W<} KDE E 1

B
)

—

ex |
=3

g

T
X

i Ad78E 2770 73t 5 1% ool GWR 73t F 84 o=

T 247

S5 ©

=

BR

fl, GWR} KDE®| A ¥}7}

9|

&

ditg

72l o

T
.

=7l Ee Aoz vehd

38  Working Paper



o T 25 S5t WAL Y AnHl gl whe} thg <E 3-5-9) Po ALnH <k
F3bo] ARH T SAe RAHAL.

GWR KDE —
St =y
Cle Clo M
AR 5 ol® | Zo| (m) :::ﬂ =l 0N 20l I—_::ﬂ st = = I—?—I
N |E e = +HIS = x |E VIe LS gl | ~ |7
o wy | E | B ™| gy i
2987 | 3004 | 1,659 567 |E, F, W| 2992 | 2996 | 400 | 2,245 | W7, E14 5 1
3899 | 390.7 843 699 |E, F, W| 3898 | 3904 | 600 | 987 F1, E4 5 2
349 | 36.0 1,140 | 1,151 | E,LW | 352 | 36,0 |800| 1,654 | E8, W3 4 7
188.7 | 1901 1,400 652 E, W | 1895 | 1899 | 400 | 2,216 | W6, E11 4 5
3074 | 3079 511 2,625 | E, W | 3073 | 3078 | 500 | 2,683 | E3, W8 4 3
3430 | 3437 705 1,300 | E, W || 3432 | 3436 | 400 | 2,291 | E7, W11 4 4
3914 | 3924 990 186 W, F | 3919 | 3924 | 500 | 357 F3, W2 4 8
4029 | 4033 | 400 | 1,500 F2 2
3974 | 4079 | 10,432 | 305 W 6
4025 | 4032 | 700 | 1,628 | W1, E2 3
2688 | 269.7 940 978 E, W || 2601 | 269.8 | 700 | 1,349 E6 3 9
3539 | 366.3 | 2,400 389 E 3560 | 3564 | 400 | 1,298 | F5, E13 3 | 10
386.8 | 387.3 | 500 | 972 E15 2 XML
3869 | 3885 | 1,590 579 E
3883 | 3888 | 500 | 1,813 E8 3 | M1

* E: EPDO, F: Freq, W: Wfreq, KDE Z&1&80°| A= I8 W =2

OGWRE HRid gl we} me] d4d -3kl el AF=E
7b @AlE 9 mElA ZAE 10km7t HE 5 o], & 73 Yol KDES 3l
A8E 7ol h4 EREHE AFE Us
—ole ge] Teld, A=t w2 FRolH ke F7te] 27] Wl A= 9

e A P TRem doka & 9e

\9}

508

Ay

MEAl EATSEZ ADHTZH MEY BE o7 39



o
s
02
e
=
ofo
tlo
o,
A
o,
£
:
_’r'i_l‘
S
i
=
Bl
ol
g2
A\
=5
(U8]
&
V
=)
iy

oo

T2 GWR KDE
55 255 71y Hl2+H 7|y
oy | 71ES] SAR AZDHOl Agsts SHMolAel SBE BES AlziNoz
oA HYIIE 28 golsto] 712+ dEEE, A= HohH
- (B, M2=0| ZEX|2 o EX|0| HTHA At) 37)
'?'E!E _E_A—.! MA =L ol|= vl 12 =A| St 2|s i Y5 |
sie| oj2| HFE Fiof ohEt A By AMIXHE Soe=Z o fle: B
[=]
et | 2YE 29 Zolof wEt et Yol | bandwidthofl w2t F e Hel =F
e 23 ks
AIZHE Hiod S&eiT 48 HAE A g
- (A&7 2HEHIE, EPDO) Azt 7tSEE, EPDO)
S g eIy Fzhofl chal ADZYRIHol| oY X|Hof| ot x|2|H
s A2 JHEA HE HNER HE
2F0o Hef false negative 2F LMIISMHZ =& false positive 27 LMIISHE =

40 Working Paper



=
5

R4

o

4=

3] ol OECD 3

4

A
T

Holuh, 1 #Ee of

FIES Yol Fekn

(<

o T o w ® ) o e <
R L T S B
= B %W O#E —~ . _
2 o I N min ol
il - ﬂu E T T %
~ 9 - 8 - e . =
. S < 9 Hoor X
3N ) IO S B Ar = 1 Ak
eF L Torexl w9
S x R %
EM Tom ox o= W E T N
T A A
Lo ~a ol
T o s L Ty E % X i
BOR v P oy w o IE o
'~ _Tﬁ_ =0 oOF m % af = mx ‘_.ola J.ﬂ
Fa% aztPd 53 B
o < @ ~ T ol o o o X
AT e g e @M B K
Moo ke Bom R % g
<H T = oL T K X =r OE o # O#E ﬂx
oo F T ok W o R
@@uﬁﬂlmﬂ%ﬁ%mﬁ = T Mm
O )
T g W = _ﬁ/T ) Nr X o W N
T I A A~ W =%
M%%@%%M%% %mm 9
r - [ay — 0 v ]
TR = va il wM " &a Nﬁ o i
[t ~ N i g %0 M_M MM &o
= O ¢ B H s b
~ - — o] < o < ~ <
ey o o W o X "
P EERT R MRy Y e T
(AC i U VN
° 5 X oo W T or o o =
oo me B o ool R UoH X omom o
MOEOE R TS T W o o %N H
o) o o 2 D

o7 41

b

S|
=

t

1|
il

A, & 54

o

=

MEAl TAIDSEZ ALTF[RZE MAof

o] w2} Regression-to-Mean

i

T
)=

BIA=

T

LI



'Y, EB 1, CRP
WA Wy T

A o}H7A

Aol ALEH AL

T

1

"} H
A1

0

Z(_]

A 2%
A 2%

Al

AA A

T

, o] Aol A= SPFE o] &

A7t A= ofof o

.

=] -

a

[€)

o

SPFE 7%
OCRP %3} GWR ¥ o /g Wie= A 4

—CRP ¥ V|3 California ©]9] 2] *] 2ol 4]

A7} oka7iA B

© Abel 7t
—GWR H2 A

ofo

A delele] E3

L=

.

A

[¢]

_(H

=

AFHA 2, ¥218(2010)o) - = YERE vl 2ol

]

Ao
-

(2010)] Aol Lebt ulsh ko] A}

[e]
—cell sizeZ

HIA] S
iy

)
42 Working Paper



5
o
1

ke

el

37 ,, 207, 197~204.
3]7],, 211, 21~40.

1

3)A],, 231, 9~20.
, 2010, “Continuous Risk Profile 7]

S}
Sl

g+3]%],, 204, 163~175.

%

Els

3

220
Q)

%
E7t - 3

WES3I] A, 275, 135~144.
-7

T

A
o

FUNE FHOR, Y

%

o

r

A

ﬁo

) Spatial Heterogeneity &

Abl 27, AEd

=

=

)

T FT

1t}
=

2

3], 2005, “GWR= ©|
A LA T

29

1

o i
o
=

ol

3]7],, 244, 31~42.

WESI| A, 242, 113~124.

T

-

LA LB BT v, o

o

r

o

o
ol

o7 43

b

S|
=

t

1|
il

}31A],, 253, 123~135.



T4 ATEIA.
4, 2008, “CRP(Continuous Risk Profile) 7| < &3t u&E2 Al 2H-e A4

BANY A7, BPHEITL A =R

IR - A - e<eml, 2008, <X FA AL SR gHA| Bl 7AW}k Hauer Akl

2Rgel o) 2 A8, RHELEH =R, 101, 19-29.

Akaike, H., 1974, A New Look at the Statistical Model Identification, IEEE Transactions
on Automatic Control 196, 716~723.

Anderson, T. K., 2009, Kernel Density Estimation and K-means Clustering to Profile
Road Accident Hotspots, Accident Analysis and Prevention 41, 359~364.
Bailey, T. C. & Gatrell, A. C., 1995, Interactive Spatial Data Analysis. John Wiley &

Sons, New York.

California Department of Transportation, 2002, Table C Task Force: Summary Report of
Task Force’s Findings and Recommendations.

Chung, K. & Ragland, D. R., 2007, A Method for Generating a Continuous Risk Profile
for Highway Collisions. Presented at 86th Annual Meeting of the Transportation
Research Board, Washington D. C.

Chung, K., Madanat, S., Washington, S., and Jang, K., 2010, Proactive Detection of High
Collision Concentration Locations. Submitted for The 19th International

Symposium on Transportation and Traffic Theory ISTTT.

44 Working Paper



Chung, K., Ragland, D. R., Madanat, S. and Oh, S. M., 2009, The Continuous Risk Profile
Approach for the Identification of High Collision Concentration Locations on
Congested Highways, Transportation and Traffic Theory 2009: GoldenJubilee,
Papers selected for presentation at ISTTT 18, a peer reviewed series since 1959,
William H. K. Lam, S. C. Wong and Hong K. Lo eds., Springer, August 2009,
463~480.

Erdogan, S., Yilmaz, I., Baybura, T. and Gullu, M., 2008, Geographical Information
Systems Aided Traffic Accident Analysis System Case Study: City of
Afyonkarahisar, Accident Analysis and Prevention 40, 174~181.

Flahaut, B., Mouchart, M., Martin, E. S. and Thomas, 1., 2003, The Local Spatial
Autocorrelation and the Kernel Method for Identifying Black Zones: a
Comparative Approach, Accident Analysis and Prevention 35, 991~1004.

Fotheringham, A. S., Brunsdon, C. and Charlton, M., 1996, The Geography of Parameter
Space: an Investigation into Spatial Non-stationary, International Journal of
Geographic Information Systems 105, 605~627.

Fotheringham, A. S., Brunsdon, C. and Charlton, M., 2002, Geographically Weighted
Regression- the analysis of spatially varying relationships, John Wiley & Sons
Ltd, Chichester.

Hauer, E., 2004, Statistical Road Safety Modeling. Transportation Research Record 1897,
TRB, National Research Council, Washington, D. C., 81~87.

Kononov, J. & Allery, B., 2003, Level of Service of Safety, Transportation Research
Record 1840, TRB, National Research Council, Washington, D. C., 57~66.

MEAl ZATEEE ALDF7ZE MHof 2ot o 45



Kwak, H., Kim, D. K., Park, S. H. and Kho, S. Y., 2010, Development of a Safety
Performance Function for Korean Expressways. Presented at the 12th World
Conference on Transport Research, Lisbon, Portugal.

Park, S., Park, S. H., Kim, D. K. and K. S. Chon., 2010, Factors that Influence the Level
of Accident Severity in Vehicle Crashes: A Case Study of Accidents on Korean
Expressways, Presented at the 12th World Conference on Transport Research,
Lisbon, Portugal.

Pulugurtha, S. S., Krishnakumar, V. K. and Nambisan, S. S., 2007, New Methods to
Identify and Rank High Pedestrian Crash Zomes: An lllustration, Accident
Analysis and Prevention 39, 800~811.

Silverman, B. W., 1986, Density Estimation for Statistics and Data Analysis, Chapman
and Hall, New York.

Srinivasan, R., Lyon, C., Persaud, B., Martell, C., Baek, J., 2011, Methods For Identifying
High Collision Concentration Locations Hccl For Potential Safety Improvements
- Phase [i: Evaluation Of Alternative Methods For Identifying HCCL, California
Department of Transportation, CFS Number 2078A DRI Final Report.

Xie, Z. & Yan, J., 2008, Kernel Density Estimation of Traffic Accidents in a Network
Space, Computers, Environment and Urban Systems 32, 396~406.

Zhao, F. & Park, N., 2004, Using Geographically Weighted Regression Models to
Estimate Annual Average Daily Traffic, Transportation Research Record 1879,
TRB, National Research Council, Washington, D. C., 99~107.

Zhong, L. D., Sun, X. D, He, Y. L., Zhong, X. M. and Chen, Y. S., 2009, Safety
Performance Function for Freeway in China, Presented at 88th Annual Meeting

of the Transportation Research Board, Washington D. C.

46  Working Paper



)

Working Paper
2011-WP-16

C

B

ﬂo

ol
=
110

2l

==
110

2l

137-071 AJ&A] A

2~ (02)2149-1025

B
) A~

A3} (02)2149-1234




	목차

	Ⅰ. 연구의 개요
	제1절 연구의 배경 및 목적
	제2절 주요 연구내용

	Ⅱ. 국내외 사고취약구간 선정 방법론 검토
	제1절 국내 사고 많은 곳 선정 기준
	제2절 Safety Performance Function 
	제3절 Empirical Bayes 법
	제4절 Continuous Risk Profile 법
	제5절 Geographically Weighted Regression 법
	제6절 Kernel Density Estimation 법

	Ⅲ. 고속도로 사고취약구간 선정 방법론 적용 사례
	제1절 사례 연구 개요
	제2절 대상 구간 데이터 구축
	제3절 GWR 법과 KDE 법을 이용한 사고 취약구간 선정

	Ⅳ. 결론
	참고문헌



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


