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ABSTRACT

Safety performance functions (SPFs) are used for predicting road accident
frequencies and are critical to the safety evaluation of road intersection and its
design. Despite their importance, the SPFs specific for pedestrian-vehicle
accident evaluation are relatively few. Moreover, most established pedestrian
SPF’s are intersection-based and thus difficult for examining the safety effect of
pedestrian safety countermeasures, such as refuge islands, which are usually
leg-based. Moreover, the traffic rules and environments in Taiwan are different
from other countries, developing local pedestrian SPFs is therefore desired. The
study develops both intersection- and leg-based pedestrian SPFs based on a
comprehensive dataset collected from the Taipei City Government; the
2012—2017 dataset consists of data including road accidents, signal controls,
road geometry, and pedestrian facilities. The analysis results of zero-inflated
negative binomial models show that the intersection- and leg-based SPFs have a
similar performance in cross validation. In contrast to the intersection-based
SPFs, the leg-based SPFs could directly capture the impacts of pedestrian
facilities and road geometry on pedestrian accidents. The study also discusses
the data issues for establishing quality leg-based SPFs as a reference for the
government to plan the establishment of road safety databases in the future.
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Akt WFFEE SR AN S50 fEEg T - [RIEES 6 SRkt - IKIBLREER 300 -
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I RERESY - B 6(a)BE(b) 73l Ryl L Bl 15 1A 97T A R BT A i AR - [
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FRfE SO B o IR L TR B 1T R4 T A SRR PRAE AN 7(2) 8 (b) » FHRAHSAT
B R AE H - SR AR B LT AT A SRR S —E L AIRAfR - B IR
AREUREIIE AR FR - (B I A SOt I AR PRI B T R Sl A g
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M~ TARZEWHBIRINAHER
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W53 Schneider et al. ' Bil Miranda-Moreno & Fernandes "% fRff5e » fif FH 358
#E (log-linear) JEEREE K 117 APREAEZC « EILFHMERGRE T - TRETER 11T A S8
AR S SRR B RN AR » G AT A B A R AR S ) i BEL S - Zfige s
TR AR AR - % 5 Rl T ATREAG TR NG » TR U R R R HE S ~ 50 28
NN ELSARE ~ 50 AR A YouBike BEE ~ 400 40 RAFEEEEEL ~ 200 2R A YouBike
EIEEERE 0 2 17 g ALIELE] - 18 2 64 R A 18~ el g B T A PR &G EARE R -
NERIRE « R EER - 260 LR - BEHEFFERERT AERZ 2R AR -

Miranda-Moreno & Fernandes """ BRFS2E£ER IS 14 (IRF M 1T AR A 280 - 2
DIF EwpE e ~ B ~ B RS R Rl URF I - A9 RIS DA IR B K E
BRCRFRIE ORI - B R AR FE SRR SRR i AR S 67 /e EEERYES 1 - (Kl
REEHAEK » T ARSI - FEAHHEETS - BRI 50 AR BEERHREL ~ 50 &
RAR YouBike 358K 400 22 R AR HEE RS ATREZ RS R A HE IR - RO A3
SR AT AR - M 200 AR A YouBike BRI HFMEREAA - T AN
gLt -

TEA CEASRE RS+ 0-17 BRI A TR Ry dig A B B AUS Fe Ve » AMTEE) %
EMGES TR A H gy o [KIEGER CEE 0-17 sk A IR ELBI s » 17 AR 5 18-64 5 AL
BB A I BCE M AERETE - 18-64 g A I8t (SRS 1 nvEEE AL > J/BEA
1% » FORAERS L EEEEIRIT T A& LUl 2 o KRBTSR A3 B AR A T 880 2 B A s SR
KTy B R R - {e S A g A R B E R AR IR
Kl i e i R s B SRR SRR E Y 18-64 B A I3 -

TELIUBERER S - PSRRI AK » 1T AMHER S | B TEEAER L - 1T ASLE
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A RIMATA S BAEEHEES H A S A B HIES) - FI A B BT AR 2
4 B FRRE R S BAAS SR - BRI B LR T AR R HEBT T RE R BT A
VBT R R - Sy BRI 2 s b 7 B 30 SR - TSR % A 4 B
AT AV B R b 7-9 BB R4 5-7 B YO mifE/ N EH BT AR i —1E/ )
WA s Sl NIRRT A B ERIMGAT A S A R L T It 5 s fie g

WS Z BT AT R AlE = - H R2 {# 0.51 # Miranda-Moreno et al. ') 2 R2
{B (0.55) W&{E » (B35 B2 MAPE {E s 7.2% » B —aR e TEINE K2 PR - [RI,
e 2 AT AR R R — e 2 -

£5 BOTAREEAMGEHER @ HBRMAEE"

e fligtHE  EEE PrClt)
e -2.953 3.475 0.3968
RRHE 0.071 0.030 0.0187 **
400 2~ RAHEEERL (4h) 0.163 0.079 0.0406 **
200 /AR A YouBike S5 H f& 8 & (Fi/H) 0.787 0.277 0.0051 ***
50 AN A YouBike B5E () 0.319 0.125 0.0119 **
50 AN EERSSRE (B0 0.017 0.004 0.0001 ***
0-17 p& AT ELBI (%) 6.741 1.630 0.0001 ***
18-64 B A 18 (FA)° 1.231 0.423 0.0042 *x
BRSO (E) -2.502 1.965 0.2051
B 200 AN NG EE R CEAAR) 1.914 0.830 0.0227 **
F% T 200 A R ER R CEAAH) -29.263 9.195 0.0018 ***
ELI% (Yes=1) —0.496 0.125 0.0001 ***
L2l (Yes=1) —0.685 0.183 0.0003 ***

Multiple R-squared: 0.5089
Adjusted R-squared: 0.4671
10 fold cross validation MAPE: 0.072

*** p-value< 0.01 » ** p-value < 0.05 » * p-value < 0.1
a A TR EHE Tt (Centering) (RIREVHI1H)
b E R
c FEARGRE &

FERS TG 1A T AT RS - AWTFeER a5 20Uk DT AT R MR 20 E - AT
FeAE AT AR i B SURHES L G TR0 T A S B TERRR R ~ S T S Bt 1 R A Bt
BTSN » TSI RS - PR R /72 -

—158—



AT DATA R AR AT R

42 FRES(EIROT AL ZEWRE

ARWFSEE JoH Poisson » NB Jz ZINB SRR A 2 e S o B B s B 11T AL 2id
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(BI(5)) L EEH BB R REERTAR - A B[ RER Al Zeiutdy - 282
Fl R (outcome variable) 5 R AP 25108 1 A2 217 NS 8 -

K 6 Ry{ T AL ERDR B e As R > AERT B > 1T ARBDEEEA - B
1T NS - WIREFRINES ISR R AT AR - HIlAA i BT AT
A RPN s A Sl - B THOLE BT ASRICE B AR - ZURB OB THE
% BT AR H0E -

BN EEBIRE - TT SRS - I REFRIN R BB B A EL N ERIA B A A
PRI TE DL - B 2R T A - BT AR A - 172N 5 2 REL
ERATEHRMEROE ZAT AR - FRIRITTERRE R M G (0 ) S e i I AR
17280 > IR S B T AR r2e - 1T ASHh & o AWTFEAE R A U -
FRmd A AR A A i - B LGRNE 5 S RAURERERLS © 5 DFURR—#/]
FHARBWRE - FFER A2t s SRV B Em iREs o BHAR 5 2 REE R A4 2 5
i - (EAE SR AR BN AR - ELIRAHEREEE I r RERRNT 0 1 B e 2= R st
WEITERR - KA S ZEfEkE - R RS RLIRNE 5 RS - BRI EH 8
BT NSO B AR - FORB AL RSBl ST AR TS - RHENRER T
T ARE LT NI - WRIREEZIT A TEARMIER ZEEGER - MRS T A
EAE -

PSR AT 100 ARALEHESHRE ~ 50 S RAFEHIEH ~ B 400 S RNEHEAH
BeE -~ BRI 400 AR AEEE B8 200 AR KHEREER S - 17 AFiitha iy -
PASEE RTE RS BN AR S AL LRE S B S bR T IR T T A S
L2 DIAh - sk R SR thAN S % - FRAQIERF RO > TT AR GER they
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R 6 BWOTARZEW ZINB EERMAEHER "

2y SR SEEND izt
fhEHE PME fiEtHE P fhEHE  P{E
e
o 0.476 <0.001 *** 0.064 0.649 ~1.370 <0.001 ***
IN Sa 0.072 0512 0270 0.029 **
AR 0.012  0.719 0.194 0.001 *** 0.131 0.015 **
HETIRLE " 0.228 0.297 0228 0216 0.635  0.006 ***
AR —0.411  0.045 ** -0.139  0.474 -0.083  0.671
7INFUER LR 2.685 <0.001 ***
NE S 0.238  0.002 ***
TTERRRIRAE 5 ARLL - {ESk —0.129  0.008 ***
P EAEMECE T AR) 8.187 0.008 *** 10.844  0.001 ***
%g? AR AR AR B (A 0015  0.000 *** 0.008 0.063 *
50 A R R () 0.465 0.005 *** 0.393  0.022 **
g(%foo ARAE B EE 0.125 0.007 *** 0.111  0.010 ***
g(%)zoo N RAA B R B 0.695 0.000 *** 0.346  0.080 *
BRI 400 28R A A S () 0.042  0.048 ** 0.081 <0.001 ***
w° 1.603 <0.001 *** 8.987 0.856 9.556  0.744
FE
B -129.910  0.168 —4.123  0.001 ***  _4842 0.015 **
PN -105.510 0.167
el ° 23.000 0.184 1.737  0.009 *** 1.757  0.090 *
HITEOLE® 30.770  0.203
iR -56.100 0.174
Log-likelihood (K&LE) —403.4 -386.19 3745
AIC 828.81 798.39 783.03

**%* p-value< 0.01 » ** p-value < 0.05 » * p-value < 0.1

a SRR I T b (centering) (RINEZ SFHE)
b EF g

c RS - AR 2.4 6 -

B - SRR B R ERER 2 AER TRLES O A SR A - S SR A AT
NGB - 17 NIEBIE AT AR AR BB thER © 1T ARSIRIETRRIESR H & 2]
NEREHTEED - BT 400 ARAAEEERES - 17 GBI BT A S A0 e th s ey
e TR BRI SR A b SRR R R B - IR SR Bl S ORI A B eAs 2 AT A TS Bl
AMRSAES - 1T NIEEHSR B LLEBA S BT AT - A A 2 A
BT NI -
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B T 1197 A 22 2 RS B BN R B 1 7 N2 e B ] - 2 e
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B E AR Bk S HERUE A 1% -+ DL ZINB U IR 1 A 01T A 22 ki - i1
TIET NG BRI A IO R - AT INAERELLS] ~ ER% %0 - SREERAAH ~ Lt
BER ~ AIREAS he A HER 8 - it i B IR AR, - A Z KGR R T
R T NI -

KT RS TR T AL SRR R AR TP £ ROk - A
EATEOCEIAIT AR S ; BGSHERAHLL - FERERMN R IE - (HET AR
EAFCR © AESREERATR D - (BT AR PARPHE RS - 1T AR ~ 2B iRy
MR AT IR R SR - BT A RPARFAEAELE - 17 N RPARFARI T A
W% FOREIT ARLE » [FFIEEFTRRERI TSN N - vl RE e R IT NERIEE 2B G IRy
B0 > HAA e skl H AR 17 A FEARF A AT T AFHMURNKR S - 1T2RRR Mg
% - (HETZHGRNE 5 AREUMHLE - 1T2RR0RNE 5 S RELERT KSR - 11 100
NRALEEERARE -~ B 200 ARPIKRHBeREER ~ B H 200 2 RS BEES
1T NS g g - 2R ALZI T ABDCEEZ WA G BRI - IReRlii
FAAEITAES » A SEEENT A > Rt S A S - AR Ao E T
RIEA Dy R - AER B AERIERSY - FERE R L R AR T AR RIS DL (R
& 8) - FURTT AT - A BEGERIT TR - HAT ARG LIS S 8ia A H N
TTERR AT AR (HREE R BN AR T ABDERDE - HAT ASHMINAZ -
VRS T AR IR R R DU BT AU RAY S A A ECR - FRlE 9 BRI REE T - £
T AR 151 - AL ASE fAHE A L Rt iR T A S - (EAE T AR A HIEE
Jile) - LR R AR P N BRI T AT 2 o FRRA T REE A B AT T AV EA
HLHERI - KBRS RAF S TEI -

R7 BAOXKMITALZZEN ZINB EERMEHER

C HILRBGE =il E37ES
fhiifE  P{H fiEtH  PIE fiEtH  PIE

g 750

B —0.808 <0.001 *** —1.098 <0.001 *** ~-1.776 <0.001 ***

TR 0219 0.032 ** 0.003  0.985

B/ E -0.015 0.614 0.011 0.719 0.172 <0.001 ***

HETIRLE" 0.216  0.090 * 0247  0.039 * 0.497 <0.001 ***

HAER R —-0.171  0.001 *** —0.155  0.001 *** —-0.021  0.496
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fhafE  P{H fhiEtfH  PIH fhiEtfH  PIH

e
/NI R B A 1.064  0.011 **
EEH SRR (MR EE I Ry 2 R

NHE 0231 0.164

JFEFE R 0.334  0.085 *
TTZERRRAE 5 ARELE (Yes=1) -0.165  0.165
T AN REAREAE (T AR
K1)

EREEE 0.432  0.003 ***

RHE/RIEAE 0333 0.202
LR AITE I (R R 2% 0263  0.039 **
K1)
P ERE CEAAHR) 4475 0.114 7495  0.013 **
g)m 100 A RPN HERHRE (BEAR 0013 <0.00] *%*x 0.015  0.000 ***
BT 200 2 R AA SRR (5) 0.462  0.011 ** 0.403  0.058 *
BT 200 A R AEFIFEERE () 0.040  0.028 ** 0.053  0.005 ***
GEON S i = b /A= ) -0.406 0.058 *
1T ARG el e B R - S —0.733  0.010 ***
T AIBGE s A fTkit—a -0.200 0.291
w® 1.049  0.013 ** 1.395  0.011 ** 3.798  0.363
Fp=(
B —3.881  0.009 **x —3.812  0.008 *** —3.627  0.002 ***
TABEE 0.009  0.988 —-1.807  0.005 ***
SRR —-1.110  0.017 ** ~1.054 0.018 ** 0.829  0.008 ***
HiTIREE® 0.161  0.862
R —0.750  0.001 *** —0.719  0.000 *** 0.487  0.008 ***
Log-likelihood (&) -794.7 —780.26 —734.2
AIC 1611.44 1584.53 1516.382
*** p-value< 0.01 » ** p-value < 0.05 » * p-value <0.1
a R A Y L 0 b 6 (Centering) (RIS SEE5ME)
b B
c EPERERRZ Y GER 2.4 6 -
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