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Abstract: The
improvement method

Bayesian-based potential for safety

identifies signalized intersection
hotspots using the difference between the Bayesian posteriors
of crash number and the expected crash number for similar
sites which are obtained from the regression model. As the
difference increases, the potential for safety improvement
increases. In addition, the Bayesian method combines clues
from both the observed crash frequency of a specific site and
the expected crash number for similar sites to estimate the
crash number which can overcome the problem associated with
the fluctuation of observed crashes. Based on signalized crash
data at intersections in Shanghai, the full Bayesian-based
potential for safety improvement method is compared with the
crash frequency method, the empirical Bayesian method, the
full Bayes method and the empirical Bayesian-based potential

for safety improvement method. The results show that the
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proposed full Bayesian potential for safety improvement is
superior to other methods.

Key words; signalized intersection; hotspot identification;
potential for safety improvement; full Bayesian estimation;

empirical Bayesian estimation
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Tab.1 Descriptive statistics for continuous variables of signalized intersections

Evii) RXOAR FEH® ¥l PRz
B/ fs RX A #OEE RN/ O 84.25 13.12

BR¥kA X Ok OERERIEA/ O 95. 66 12. 25

FEOE R RO H#OEEERZH 10. 74 4.34

BT EER #EETEEBCZ A 4, 87 3.35

JUfT g3t RHEER HOBEEEEBERZM 1.12 1.34
EREER WO AR R 2.23 2.42

HAEEEBER #OEHAFERZ M 1. 24 1.21

BHEFEER #OEHAERERZ M 0.51 0.94

B0 ZE3E H) REEEREER M 508 BREZ 0.21 0. 24

bl Rk FRAR X OfES B /s 171,11 42.23
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EHE H ¥ E X O AP HRR/ TR 4.62 2.35
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X ALFFE paqu]ials W ETESHSREIRX O MER/kn 0.28 0.23
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Tab.2 Descriptive statistics for categorical variables of
signalized intersections
i X O%R FEHR Bal/%

s N 0. FF&XO 83

JUT it ek i 1.T M 0 17
. 0:2-3 31

R FHALEL 1.4-6 Afr 69
RORE  REGFERT  CTELEZT 7

2.1 ZBNMEHE

WS REREE, LA HIRXX D EREHK
HofnE] S AR T A5 H A9 2R DL 32 X 1 B A B S R e 3
B AHEE X DR E R A R R TR
_F:

I{EB,i:ANB,i<1+I%) +yi(1_<1+)%> )

D
A 2 A, ZR I8 DI 37 T 32 T A4 38 X O SRR B0l
B e AT AR RS AR X O FHWEEHE
B y: A ORI 5B o it R RUR L BP
1/rsr Rt Z IR RY (S BUR L.
2.2 ENMHERAZE
FEL DN A, SR AT I E h—
MEES M, BSEREFNHRESHBHRR SR,
R T T /R B 4 5 FF R 1% 7% (Markov chain
Monte Carlo, MCMOC) 3 58 i, HAE £ 58 DU i-Hr 7
%, 2N R E BT S BN R, T EE
HE TR, I ERES. SRR LIFRR
70 |y) = L2 02O @
juy 10)7(6)do

Ay NEREWNEREG0 hFR R ENIE;
Ly |0 A RIBRRE; ()N 0 BISBI 73 A6 ;201 )R
TEHE vy ZMT 0 WERS, BB ERAEERN
B [ Ly O n(0) dg S IR R GME R 375
ASCTEDU T B HEZR T 37 T A AR A,
FT -
¥; ~ Negbin(a;,7) 3

In Aes,: = Bo + 2B X @
p=1

Ay R A ¢ BRI BEL A, h T2 TR
BRI 2 DU A5 T B RIS XA @ SO
W NERKRBEE; B, N p MERKNR
B X o8 AR B 0 B D AR BN
2.3 REWRSER

224 ] 312 1R 25 B 1 3 et ) DO I SO i 2 B

S M0) 3t 5 T X O BB AR A3, AR
A BCBOE B T 2RI R AR 4K E 5% A
REVFRE BT T 1S , AT LR B — G Y 25038 5 Tt K ik
73768 R ) P4 (8. DL S %2 4 42 R 25 W)
WRIEWT .

Pp,; = Am,i — Axg.i (6))

Prp,; = App,i — Arg.i 6
A Prp, NSO 250 01 -7 22 42 T 4R g 25 1) 5
Py, A #-4: DU S 224 vl i g 25 ).

3 FEmUERLR

DU 46 11 38 i MCMC 3k 58 5. 3K 14
WinBUGS | F 7 75 8 BURE 5 58 B DU - H i 2 (R AR
FE. BTSN AT SRR R A .
ERRAE W RRE B BE A K EIE R R
MIERAME NC0,10°) , 8 — I 5316 BT B R B » MR
M Gamma 234 (1072, 1072). BB R B SA%
A ], 5 8 By R B R BEHEAT 2 TRGEN, &R0
2 000N EREA. BARR A 2009 SE%#% , i —TH
RN B T4 DU O v i £ IR B S 50 314
FE 3 Pram. W F R IR, 955 FLREEF X
f8] (wald confidence interval, WCD #% F THI¥ s &
B, S 95X WCT 3% 0 MR AEE, R
Z I8 R A M {5 B 45 W (akaike information
criterion, AIC)T] LA ARG B ARG B, (8D,
REAVRRNG. X4 DU B4 i TR A, 95 06 DL M E
{E X J&] (bayesian credible interval, BCD) % FH T ¥kt
AR B EM, R 95 % BCI A4 0 NI B AN BE,
R Z IR 77 215 B #5 # (deviance information
criterion, DIC) 454G &1k D it Hri 2L L6 BE R
ZRBE, HE/N, LR, T TR A S B A
RARIE Aw. e

MFRETHEXARESZRZ M, [R5
23| P FHEFERA T, Wang FIEEHT —
L. X AR EERHC L, RALRERZR X O
(B BRI , s AT A B R, B R A LR,
Wang 2040333 2 B 38 X O S5 MO8 447 th 15
HTHESEE. TFEX 0% TR O EHAR
FAER MEEEL, RAEFWRTREEE K. #Mn
ZEWHIEIHRBONIE, £ HEHRE, RELERS
XF [ REHE R JLR B K AR WL, 517 A BN
B PSR M LR K. B 4 A AT LKA i A
B ) _E AT B S A B Y S



EEN,F AETELTRFBERKFEL LS REER X OHAT]

413

R3 HITHRE £ NHETH AR SEHMGITER

Tab.3 Estimation results of negative binomial model and full Bayes negative binomial model

h £ AR 4 Ui — AR A
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Tab.4 Comparison of three evaluation criterion of five methods
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Tab.5 Comparison of five hotspot identification
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