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Analysis of pedestrian accident injury severities considering

spatiotemporal instability

PAN Yi-yong, LI Shuo
(College of Automobile and Traffic Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: In order to investigate the spatiotemporal instability on pedestrian accident injury severities, a
random parameters approach with heterogeneity in means and variances was constructed to analyze the
heterogeneity of pedestrian accident injury severities. Using the pedestrian traffic accident data, 21
influencing factors were selected, the temporal instability and spatial transferability of the model were
assessed using the log—likelihood ratio test, while the average elasticity coefficient was used to analyze the
influence of each factor on three types of accidents: severe injury, minor injury and no injury. The results
revealed that the influencing factors of pedestrian accident severities have significant spatiotemporal
instability. The influence of the four factors, namely driver escape, physical separation, dirt shoulder and
signal control on the severity of the accident varies with the positive and negative of the year, and there was

temporal instability in the three years. The influence of pedestrian crossing the road and dark lights at night
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on severe injury accidents varies positively or negatively across different regions
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lighting on pedestrian accident injury severities vary positively or negatively with both year and region
areas across different years

instability in urban and rural areas. The effects of improper pedestrian behavior and nighttime darkness with
displaying significant spatiotemporal instability. Moreover

and there was spatial

the random parameters

as well as the
heterogeneity in means and variances, also exhibit significant spatiotemporal instability in urban and rural

Key words: accident injury severities; random parameter Logit with heterogeneity in means and variances
pedestrian; spatiotemporal instability ; average elasticity coefficient
0 5 &

3 L3 7 Bl A AL 10 33 S

23 o
NH TR Z 06 EE R ORI i, 7 R HE LS 4

1 B 7 T 5 0 ) 36 0 B A A
o SR HOE S I FLA L
T L 7 A S S R 0 A
e R TR R B T % A R e,
SRR DLE 0 S O R P ”ﬁ%m 75 40 T W T B ot o 7 1 9 B
JELAP AL FERRATHT RS MOy g2 5 0 85080 W P R
ZF S Islam 45 T BEHL S AL Logit £ 7Y R | 4 T
ALY ML R 500703 TR b LR B oL B
(1 PORIRHEI BT RVRHES SIS EEIHEN e 50 o g Ao e, s 3 26 7 B9 A
%M%ﬁm@ﬁmth 5 o
(0 PR35 5 R A T S O B
S I8 131 T % 1 (A 2 5%
1 B L2 5 Logit MM 3 THIE 1 31 45 6 B A
W PE o Zamani 55 T 3 AN 22 5 00V 1) B
Z TR T

J7 75 5 R (R BE AL 2 81 Logit B Y X 25 i 7™ & A
b2 R

MLZHL Logit BE AR 57 T 47 N =5 B0™ 51 R A st

[B) A GE M, B IE T MR RN 22 5 I B HL 2 BOR

LARUE S

R N R BEAT e M e, MR

IR
2017~2019 4E 3 17 A1 & K 19 47 N B 80 | 9 3%
48 3 5 H 0 =™ AR R B A S O R L N

Vi3,
T OB AT LT DA LR e 1 B
U
RO P T WS R
S 1

TR 23 A B E VA B AY 5B 5 U, O ik
\\*
(EL R J7 22 S S Ve B BEHIL 2 8 Logit 51381 45 5 % 4F

Logit B AR
N AR A S v . D SR R A Y

,1-’/
(B R 7 22 S BV Y BEHL 2 88 Logit 1AL X 17 A+
W™ AR R Y R ) IR R AT R

s [0 Fa e
ot mair 5 g

S B
177
JBNEA o

PR A 55 I AT AR B bR o R0 S U R L R AT
N SRR R Y R PR 2R
S M
B AT NS5 0™ o R R o R 2 G 5 v T AR

TP I 23
1 W
I3 A, 3 L 4y

o 1.1 #&HEGE
A

T b SR BT X6 1 48 e R AIG AT N 3 38 35 I i XU
T O R
O™ R R A A
LA AT R

P 328 3 G Ry — T
il 58 =5 5 Y S R R TE O [R) 4F
ARt

R 25 08 3 (8 M U5 22 S A
33 AV A7 A 22 S FIAS ] F00 A, DA TS5 250k ] L

f B BL 5 8
Logit B | A7 A S50 % 7 TR JE ol X0 B
Q%ﬂAﬁﬂf #.
B X Tt en (1)
. f¢:iﬁ$ﬁn$ﬁkﬁiﬁiﬁﬁﬁk%ﬁ
N e A S L L L SR R LE 3 LR SRR N G
P B 16 S B AT T R BEBFE . Yu R Fiﬁfﬁk%ﬁ R e BRI
52T Al IX 36 R T 05 5 7 T R D 2% 4 A5 B VL BEHL 2 A e &L IR SIS HAD
A )R B S M L Tslam S0 BFSE TORRIME ZESEIRIE R
SO S T S0 7 R EE 00 O )R R
W 5L SO G TR R S AR B B o
JiE [ 22 0 1) R R

Bi=PB+ 0,2, + onexp(w,W,,) v,
PE o LiZE MRS T A (R A

(2)
B BRI (EL 5 Z,, O HlT 4 52 Wi A7 A 3 0™
R L & A 249 {F S5 T A B L ) [ 5 0,0 Z,



2262 - THRXFEFFHR(OT FR)

% 55 %

R E S B0 B 5 00 0 B HITT 22 5 W, O A7l B A 1
2% oy, o S AR S B AR A R Y ) B g
W, B TR Al 255000 150, AR 22T

Sy 1Ak R AT O SR O™ R AR
A e MO SCRAB o3 A, e AR R 2 B A 5+
FEPE IR A Logit B 71
exp(,b’th,)

Z exp(B:X.)

AP, (k) n h AT N 3 T E AR R kY
ME KN AITANER™HEBRBENES;
F(B @) Js BT LR 53 5P 19 55 FE 0 B 0,
7R O R 9% B R S 800 i
1.2 FHEERE
38 2o S 2 M FR BV A A DR 3R R S
ERENZW ., iHHEAKX R
,,M)_iipn(k)[X,»,,:IJ*P,,(k)[X,»,,:O]
N4 P.(k)[X,=0]

P.(6)=] F(Blp)dp. (3)

(4)
o X, BT A I S ™ R A B (5 A
B ED O 1A 28 o O T R
f - 143 0k R0, 024 X, A O 2B AL B 10 3
O TR £ AR AL
1.3 HERBEEERE

Jg T K o B W 1R 22 % A7 A - HL 3 42l 4 =
T I A B 2 R R L AT A ALK R B
03 2 4R 10 4R LL A 50 A 2 401 A ALl SR He G
¥ o A4 Washington 552 () 0] 5% £ 1 #3817
55 1AL RUAR HEAS 56, X 2 A Al <7 AR R R AT L A K
BB R R AR R AR . XK

xi=—2[L(B,.)—L(B..)] (5)
Kt HRIE s AR AR (2017 ,2018 ,2019
4E) s IR X (T . 2 A1) s L(B,, ) R L
(4 O TE £, (1% B A5 v 4SS AR A S5 1 St 0L K 1
LB )RR o W R 7E B B 1818 b A5 AL i 85
IF (8 X LSRR s B BE SR B, BB TR ) B 2 AR
WA T RS AR L B 2 0 A
R EX 0 5 LB HEAT T R K, K s
7 A3 He LA AR A5 25 [R]ASE 8 1) Ay 36 45
T A 55 2 2H ABLAR LA 36 R 5T K B B AL RN 4%
7 AR ] R AR M R R AR AE A R RN R T
x=—2[L(Brs)— > L(B.)]  (6)
Vi, s

KF eyl BRI L(prs) WA EL T
(2017~2019 ) s r A X 3k SO T Fn & A1) 17 A
ORI R R SR B R B R B s L (B, )
il S TRl X 88 s (kT L 2 B ) —4F 22017, 2018
2019 4F ) il Hi 4 455 280 i S5k ) X BBl SR 5 A
JEE A5 T BRSBTS B R 2
SRR Y AR N 2

2 HdEdiig

F T 2017~2019 4F 22 38 5 B8 I E AT -
B 8h 4 il 455 B8 | 26 2ok B0 3 vk S 0k, SR kS
13 124 Z5 80405 FH TR RLAS 71, Horb 2017~2019 4
T 3 40 A 2 8262 895 il 2 204 i T i B I
S 4 A 1 9181 898l 1 353 4548 . vEH
TNl ™ F R AR O R AR i, Sk e (1L
PR ) R IR 2K RE R 0 3 A n] fE 2 005) L EL
(R REVEA BT ) 34, HARF s 45
AN 1R

®1 EHHESH

Table 1 Distribution of crash data
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Table 2 Results of likelihood ratio test for different years in urban and rural area
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Table 3 Results of joint time likelihood ratio test in urban and rural area
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Table 4 Likelihood ratio test results of urban and rural areas in different years
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Table 5 Likelihood ratio test results of joint regional in different years
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Table 6 2017~2019 urban model parameter estimates
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Table 8 Average elastic coefficients of each influencing factors from 2017 to 2019
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