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Abstract

Electric bicycles are popular with residents because of their flexibility, easy operation and
eco-friendly. However, the travel behavior of residents’ electric bicycles is not standardized, and
the management of them is difficult, which poses a threat to urban traffic. This paper investigates
the travel of electric bicycles in Jiaxing. According to the survey data, it analyzes the travel fre-
quency, travel purpose and travel time of residents. It is found that the main travel purpose of
electric bicycles for residents is commuting, and the traveling time of 90% residents by electric
bicycle is less than 30 minutes. Statistics on five kinds of violations of regulations, including run-
ning a red light, random lane change, manned, overspeed, drunk riding found that the speed of
electric bicycles is relatively high, and the manned problem is common. The individual attributes,
travel characteristic attributes and scenario attributes are considered as the independent va-
riables; a binary logit model is built to analyze the relationship between the independent va-
riables and the travel frequency of residents’ electric bicycles. The estimation results of the model
parameters show that occupation, travel time and travel purpose influence significantly travel
frequency of electric bicycles; the longer the travel time, the higher the travel frequency of electric
bicycles. Based on model results and the violations of regulations of the electric bicycle travel, a
series of measures and suggestions are proposed for the electric bicycle travel from the formula-
tion and implementation of the policy and the improvement of transportation planning and man-
agement in Jiaxing.
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1. 5|8

LBl FAT 28 AT AN T AR FE, A EE BAT ZE AR AT RERS SCRF SEACBRE B A AT, SR B E N RETR,
ARG, M RIEGE T A, ARV, SR RTE R AR, AR BN AR KR AR T
HARETEE 58, I B0 R R AR Rl Xt T3 XX P R R 5, K2 B AT #R A
ENEAT ERENS TR IO AT B B VE I Y, R s B AT R E R R . (ER BT B Rl AT R TR
FER T BT SATEE TR, HAESIATEARELTT LM, S S mE A AR5
Ny Gy GNP AE PR, R T A2 0 2 A ) RO B B

FIAT, FLB) B AT 95 AT 32 BRI 193 . B35 1 Astegiano <538 1 Xt EEA I HRF T & RS GPS
PREAE SN AT HAC IR A, 548 1 sh BT 2R OBEDL(ERES . WNER), IF 0 Bt A T AT ST
ATERES, AT HESE), LR AT K s Bl E AT 4 Jm i) S HeAT 08 SR EEAT T B3R [1]. Cherry AT
Cervero 38 1 ¥ & B AN L i 1) L2l 1947 22 {6 P 1% DR A LBl AT 22 A FH 3 1045 2 A e i e 3 B
THREATIRR. KAsI AT EM T @l BT 2. wREs BT EATH, K2 HEsh AT
R PRIRAZ AT, WHIHE) AT E R AR AR s TR FE 2 —(2].

[l A 22 0t BBl E AT 28 AT (00T 9 R B AR PR R T A I ATAT N R L, gL R AR
H R ENER R IO 3 B AT HATEAT T 0431 (410 UM HB BAT 4R A SCRR ) Rt IR AT
WORIASE TR, gk fsh AT 2R B ST 1T AR, mBlrasi BT R TR a2 A
SEH I A SRS, BUR T T 5008 % 4075 8 X rL 3l B AT 40 X PR 161 7 AR B I BC 1, HL AR ER
KM E[3]o BRR XA T ENATAT AR X R s B AT 4 AT AT IR 7E[5] [6] [7]. BARSE
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TEHEN BAT E HATRRERE AR 3R, R IR Rl AT R AT R R R R 7S 7y, HUogerat:
Mz i, WA AT I AT R — IRIEE S R R Jie 2 N, BTDUX — B miRh. JERE
B EATE AT E H 2 TAEM 2%, HATEEE —MN 2 km~10 km, BA 30 min BLA B HAT 32 HRON
FEUA SRR s JE BN AT ZE AT IR B[S ] BT el i A g vl e zh B AT B AT /i R B, B
BAT R NTER 20~49 %, HA M A7 22 5%, A& H N 2000~3000 76, H A ARG
Fo EEEE RS AT ERTHREAR, BATE KL 40 28 AN . 7877 RS TR A R I E)
FATEME A # F BN AL EMAT RGNS, 2EAE, B3l AT R0 N L w2
NFE . REBHAE R EE) BT RN R EEINAFEmZE, . N AR RRIEREIATE
HATH R ZER, BRI AT RN R RRE A E0]. Bl m Rz BT E T Hba
i E, BRGEIEEY Logistic [FIAREAY, ARG BN B R 3l B AT 4 MATRHEREAT T &
o Ht, RIUE RS INRT, 3R sl B AT 6 AT MEZRBR MK, SR LA R I ) B AT 2 1) E 2 AT
FEESTE 8 km AA7, HATESFELL 30 min NE[7].

H AT 2% AT AT I A B2 TR 0 & B3N B AT 22 AT IR AL LA G e o 2, 3B S AT I &
e R & 7Y HATEE RS AT =AN 2R, HBPFUya I DL i . el S B R I i o 3,
W ARG 5 5 TH IR RS BAT E HATAT AT 78, ARSI IRAN TR — T2 B, N Fa T
ML) E AT 45 AT ORI e SR it T B8 S8 .

2. EXTRREBEBITEHITIFES TS
2.1. BRIBITHERSIFE

TE5% 24T JE RSN FAT £ HATAT N S0 AR, M8l B AT 25 AT T 2 2 SR S Al 50l i A &K
P, ASCE I )4 RTINS W4, LIRS0 100 4y, [HU 100 43, [EICERN 100%.

FEAS A 55 2 LA 8- 50% , BEAS B 40 A1 35 27, 55 X0 B0 i it fi sl AT 45 AT & R A g5 e 2Rl 6],
KA HLED E AT R, AT 2 RIR GBI B . 038 1 FR, ZE2%T0 Bl EAT 200 & R kb 4 b
1 20~39 %, L 20~29 ZHIARNE, UL AT EHITEZFER AR . B3 BT EMEHE A
WNEEFAE 5000 TCRA T, RTUSNBARKI AR R B, B3 BT E L A RA RN CE TR, HMEWET. A
1T ENLB) ZE RE S R A AR X B K (1 B 5

Table 1. Age and monthly income distribution of electric bicycle user

=1 BHBTEEREFR. WANH

T8 () LE1 (%) fEHE HNA) EE1(%)
0~20 6 <2000 53
20~29 71 2000~5000 28
30~39 11 5000~8000 10
40~49 5 >8000 9
50 LAk 7

2.2. BERIB{TEHITHHE
W A A A, XX A AT R AT IR . AT H A AT KRBT e i
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2.2.1. HITIHE

BT (R0 B 2E 0 AT U I 22 2 FFR. K MU R L) 4T AN 3 KUAT
LA E) 6%, e HEE AR B 4 AT UBOA B 10 VKB ROy 8%, i
AT B . SRS FE A R H AT i

2.2.2. HiTER

5 A B B B AT 4 AT H A 5 AL, ST R R s BAT R R AT LLE S N E, RBE,
EEPIE S EGIE 36%, HEN B AT AR N ARNLS) ZE A S I AR 8 RETT /N ZE SR R S A B, i AR
KIS AT, B2 2@ 8 R0, GAR. TP RARIN 1 AT I & B FRE R s, W3 B AT 2R R
SEILTI BT THAT , AHEEAZZ AT, R I ZIA 52 SR 1) BANFAE S 2206 18], BEA% SCRPARN G ER B 11 AT
AR I — AR IR Y AT (WL 2).

Table 2. Travel characteristics distribution of electric bicycle

2. ERBITEHITHHED

HATHRE e LE A5 (%) HATHRE e LA (%)
3BT 76 ¥ 19
3~6 K 10 o 17
AT -
7~10 Ik 6 IR 25
10 KA L 8 . an 16
10 4MERBL 52 AT Hi A% 10
10~20 43 20 Bk 8
HIAT K
! 20~30 735k 18 Ui 5
30 43R PA L 10 B 0

2.2.3. HITRH

AR E TER AN, AT EE R T HCRRSCE, RN R E, —REB3EAT
FERHERE HATIS )24 20~30 Zrh. @i X 5% s BT FAHE MRS S, Sl 7 HBATeKm s
MRFE(ILEE 2)o HATIHRAE 30 08P DL B HIATE, R b 10%, Hdr, 52%0 30 B AT 4 HAT# HATH
KAE 10 5P DA, HATHSKAE 10~20 280 A1 20~30 73 8F B0 AT 15 L3 AR B 20%A1 18%. 35241 E
F 90% I HL3l F AT ZE AT AE 30 08P LAPY, T B34 T R R FAT 2R AT AR AT 8 3, X 53¢
rHC IR XU /N S B Bl E AT ZE e AT I — B
2.3. BRIBITHEHITIESEITASH

BEEW T 9K, RSP HATEE B R SE I, #d 7EA TR B AT ER A AT E . HLaie s
MR BRERATIES EANSE, BRIk AN 4408, A5 G Re ik 5451 2 1)
. BB BT FEAE RGO RII AR TR, 7328 RIS ARG . (H, BB HAT ERATE A
Sz miRBONE S, B XM s BATEAN B, SCmE BTN A AT E R A, fEER
A EATEEFEAT N, TS @M SRR B . AR SO BN AT AT H EILLLT . B SR E A
. BN B WSS EAT R TR .
2.3.1. [BEATITA

HT B BT EAH EREE, AMEHLEZEE AT o] DUEE S04 TR GRS BN EAT N, M
HEATEEAT IE WA, BT S, RS 5HMERE G, Bk Rz 817 4 HAT# R H A
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WS 5 A I BN TR RS B AT BT AT N7 Gk (AL 3), RIAH LT i) IS
ELik 8%, s T LA LT RILL B, HA 42%M NG LT RIATN, SR B AT 4 BT #H ik E R
EOIE
Table 3. Statistic analysis of running a red light behavior of electric bicycle’s travel
3. BREBITERITHOTIT ST

AR K] 2y — IR JUFA A

el (%) 8 7 2 25 58

2.3.2. BEETEMIEIE
HZh B AT ENLE) RIE, DEEEECR, A XS Sa F 05 R B0, HAIATES

PLEhZEAHEE, AbTg9¥sthhr, KAESBFN)E, BHIATEBINZIFRITTREMER K. A SCRYE A
G BRI G EE R Eh B AT E M AT S AR T B R AR TE AR IEA T (L 1), o, WA S TLFEARE
EARTESR S A B ER G2 77%, TS HRREASLY 12%, 2% e E S FRE ) E
Rimb, HET 11%. dIer i, 36T E RS B AT £ AT RET Mt s, (H2RTE s B
1T AT AR A E AN 53 E 0.

MR s— 43

JITFA s 34

—f& -7

B/R w5

£% ]

0 10 20 30 40 50
el (%)

Figure 1. Random lane change behavior of electric bicycle’s travel

Bl 1. BB ITERITHEEEREREITA

2.33. BEBITEHAER

VG2 ARYNR IR E KAl Mgkl AP R4 2 ) BT E AR R AR, FX%
JE RSN BT FE AT A EGR LRI AT A . AT SopTiR, IR 5 T R RS B 4T 4 A
1T, JEENEAE R AR R I, N SE RS EY, B BAT FRNAAEIR K e I 2 AR,
T E RSN B AT 4 AT A BN — BRI R R 5 22%, A1 EH Al 3 54T Jy b i — He IR s
YL NAT A2 X T R R s BT R AT T EE RAT N —
40 38
3 28
20
10
0

g% —&  fBR JFES MR

m B (%)

Figure 2. Manned behavior of electric bicycle’s travel

B 2. BE3iBITERITHAITA

(=
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2.3.4. BHBITEBRITA

HET K283 BT F R BEFE VR RS, RN MR, “REEN” Bah BT R EROR,
TG R, ARSI i K, T R T R ) o R T R 4 IR (0 km/h~20 knvh)
3% (20 km/h~30 knvh). H 73 (30 km/h~40 knvh) . 5534 (40 km/h~60 km/h)PU K2, 4nf& 3 k.

40%
35%

K 29%
30% 25%
25%
20%
15% 12%
10%

0%

0-20km/h 20-30km/h 30-40km/h 40-60km/h

34%

Figure 3. Overspeed behavior of electric bicycle’s travel
E 3. BmEiBITELITERRITA
MR 2018 4 (HZ) AT 2 AHARMM) ME, ®s) BT FRmbf AT 25 kmv/h, 5 3 7]
KN, 37%5E TS B AT 5 AT S R B AE 30 km/h~60 knvh 2 (8], B2 & TVEEER, AT 4
I RR . AR/ AT, R SRS R R R, B T R B B AT 45
MR R

2.3.5. BENBITEBEZ G

5 20— HR A I A Ky, B BT RIS, B R0 S Sk i K HLsh 2 H
AT I, AH T B B AT R A M AL o I R A 5N T R R R Bl B AT B 2 AT
1B, s 4 fos. BEARGE TR RN AT 2 AT WA 5 ik 65%, (HAE MAFTE 35% M R REZ
DAL A B . Ut B R 43 1 5 BOE 2 P BB P 28 Tl M, (RIS R W AP E G B, T2
HEATE, FAERAERRE, TR ORI T3, 1R 2 gl AT 20 F 08 T VR I
B, A BEEEEZ) AT ER TR, REERIBATZA.

6% 30

=% w R = = JLER = AR
Figure 4. Drunk riding behavior of electric bicycle’s travel
E 4. BRIBITERITESTA
BB BAT A — MO ARSI TR, AHAUTE R AR 2 HE, EEERET, —2 A
AT 22 e NS, IR ZHUE IOIFAS T ARSI B AT 4 s R A BR 1. AT AN 4 th ATl A
BERZHIRE, WSHEAERE A, BB 5. R T F A B AN BET 2
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RE) BAT AT RO R AR T A B RE R, D 7 ROX /NP IR 11 3 3 2 e 47113 5
WA LB IE AW 98, S AR A (B 4, S BCREh BAT 8 LB AT B, #AE Xk
ZHVAE BB, (SIS A ANAENLEN 2 Z AAFAE BRI R . =R BT 280 hR. HETHsi 1T
EpIRAL, BONE I E MR BOR, AN, (15 R mah BT 4 RERIE DLEORM ™ .

3. BERIBITEHITITRER
3.1. AR

ASCHINARSE T HUEAR, FEIUA E G 7 M ARGl b, ROV A 225 e — AN B BT AT
N ARSRTHE AT I R A3 BAT R WATAT N . T EUA TR RO B0 B AT 4 AT AT BT FC K SCHR AT B B
ROER b, 256 500 T ALl EAT 28 BT B RRAE A AT RAAE,  BRE S RS BT A AT AR R, B
FEERANEEEEA . BE. AN BT RIEGEATI K BT H 8. U2 AT IR, fE
fii_ B 25 F8 1 SR PERI (20T AT . BT BTN, B A EAGIE T . BT ). BRRE
I £ AN E U4 4 .

Table 4. Selection and definition of independent variables
4. BELEMEFME X

J& A 4k HUE
Vi PE5I B =1, &L =2
V2 e 0~20% =1, 20~29 % =2, 30~39 % =3, 40~49 % =4, 50 HLL I =5
NJETE Vs . BALBIAS =1, HOCHLHRIA S =2, 24 =3,
KR =4, MEF =5, HlIAG =6, BIKAR =7, Hfh =38
V4 JELEON /bF 2000 G =1, 2000~5000 JG =2, 5000~8000 JG =3, 8000 jGLA I =4
V5 HATHC 10 34FLLA =1, 10~20 0% =2, 20~30 20%h =3, 30 4L L =4
A\ H R I Z FLEIE(7:00~9:00) = 1, M I6(16:00~18:00) =2, JLA =3
V8 AT AT 2% =1, R =2, =& =3, JLTA =4, AR =5
V9 BTN G =1, R =2, = =3, JLPER =4, \T =5
b b V10 T fIK3% (0 km/h~20 km/h) = 1, {133 (20 km/h~30 km/h) = 2,

R (30 km/h~40 km/h) = 3, 733 (40 km/h~60 kmv/h) = 4
Wo=1, R =2, =k =3, JLFA =4, IA =5
Wo=1, R =2, =3, JLTA =4, WA =5

ZS

I

Vil bifi AR TE B AR IE AT N
V12 PEATHN

X

AT AR R A&, A HATAE 3 IRBAR B SO AT (= 0), 3 XA LR E SO AT
HGi=1), WHEHITHIMELMP +P, =1. BHTRAZERNMERE, ORI E) — I Logit
RS AN [R] 27 I IS R 8l AT 5 AT AT 0t AT A, R Lok Wa(1) . 0 logit B RERE Al T IR A
FLZH 45 AT A R R B 5 AT RORE R, SRR % DR O I R B 4 AT IR K S AR FE AT AL, REfS
SEIUR B R B 4 AT IR TN, R, 5 TR, SRR .

__exp(B, X,)
" z eXp(ﬂanj)

JES;

(1)
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qrh, X, NEZREE 4), g NEZENMKSE . AT E(Odds Ratio) I W7 A [F] & P4 5] &
RN FAT R ATAT NI, OR Fow, tHHEA =) Fis.

3.2. HBESHIRE

FE AR R A ) S AR, SRA stata AP S HGAT (G T, 19208 8 Mo Ja I H sl
AT H AT IR R U2 5 fs.

Table 5. Estimation results of a binary logit model for travel frequency of electric bicycle

5. BREBITELITIMER I logit REA T4

Bl Y4 HegA b Z A4 P> 7|
5 0.57 1.76 0.72 0.47
e 0.43 1.53 1.19 0.23
JiAN14 0.42 1.53 2.26 0.02
VELLON 0.13 1.14 0.27 0.79
HATH K 0.99 2.68 277 0.01
HATHI —0.44 0.65 -2.70 0.01
H R %1 -0.28 0.76 -0.68 0.50
EEARSE R -0.15 0.86 -0.50 0.62
WANITH -0.21 0.81 -0.64 0.52
IR 0.41 1.50 1.00 0.32
B AR T BB AT 0.61 1.84 1.31 0.19
BT R -0.69 0.50 -1.50 0.13
_cons -3.15 0.04 -1.07 0.28
LR chi2(12) 42.53
Prob > chi2 0.00
Pseudo R2 0.39
Log likelihood —33.84

3.3. Wit

T logit BEBUAAEAEF 5 Al A 3, ARETHE R2 18, HAFLELY R2 {H(Pseudo R2)FRAE [ 48 f X} [l
A B IAERERE /T . Pseudo R2 MMATE 0~1 Z[0], ZAEBEK, BEBHRIRUA FEM R . i1 5 BTz, A3 Pseudo
R2 fH49 0.39, #i8H BASEX & R A3l B AT 22 HATAT NI AR RS /5

B 5\, HRE. HATIC ., AT B sl B A7 2 AT SR e 3, RO P EDN 0.02,
AT PAE DY 0.01, HATHEIH PEDY 0.01, HWIHRME, HATHSC . AT H 70 AI7E 98%- 99%. 99%
MEGEKT LEEEWERBI) AT ERITIE. H, Bk, BATRKE RPN IEE, BHPE N H
FBEATE HATIREA LR, HAT H B .

MR LRE, HATRKEK, ERBCOVEE BT i HE S &, BT g m 10 4
By, SN EATE AT E RS S BT ERATEN 2.68 f. MBS, R REMIX—
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S AT, Ja RSO FBEh AT ARSI 2 BB =, TR TSRS AT BN, R
A RE]) AT AR v A T 2 AR T sy, IR ROA AR A rh R s AR R U U A %, i AR IR
AT B BB ROR, PR R AT Fash B AT 22 AT IR R R AT RO S o Al LN B HLORER B A
GUAR LAY (0 AT 35 B HE B0 AT 2 RO P BB SR, 3 38 AR L LA AL S 40 R
I B Z ORI AT 5, DR R a8 B AT R AT - AR A B SRR SRy LBl B AT 4
IR RE AR, BBl BAT R A T AR B Sl TR, HLRERS KR Az ah i s k.

4. B

AR B TR S0 (- F 425 SR RRHR S 4 5, AR RIS A2 30 1 4T 76 AT 2 AT R R i 22
BB TR, SR T RS AT T EL NS, LR T o A BT DA 50 3 0 R B £
WA R .

4.1. BUERHIEMHIT

2018 “FF A B CFEEN EAT F L EBARMIE)  (GB 17761-2018)# € M3l H AT % AT BEEEAE 0
km/h~25 km/h, T AR SCHIFFE 45 3R 7R 58 2% T A 2 40% A9 AAFAE FL 30 E AT 42 AT @ IEAT v, A8 23 JR A
THATHE B S ZeRIRMESS, 550 R B RS BT SRR R . Bl AT O AT AT
RAE A (0 (R B, HE AT B 45 B s S i ok 1 22 axBal, H RT3 E s sl B AT SR ik 2.5 12,
EAHE LR E LA R AT LR N R SE PR O, BB HERE . VO A BRI BT R X
WAL, AEAE R BRI T X, BEE @ bR Bl FAT 4 K, AR Sl I R BOR R
T 4t XN 3Z 0 B4 AR HL B B AT 4

ARSO FE T R A BAT AT R AT RN . . B AR TE AR IEAT AT
W, RIS ETERTESAAESMERE ST N, Behzs THE 4. AT H Ak
ZHORT AN EAT A B, IR AE, HARSCIERR A HE RS T sl BAT R R, BB BT AT
ERRAEAR . R RLE— 58 38 i3 B AT 2 HATEEERL, U sl 54T 4 ERTAE, nsExs Hizh B
T AT IR

MRYEA S FE L5 A, IBARN B« 22 A S e A Tlb SR N B3 B 5 RO sl B AT 2 A P
X NE T B S 5 RE P R S BRER, DA 2 EOIN R XX 5 B BRI R AE R E A, 1R
e FL BN B AT 45 AT IR RO, IO i 3h B AT R Sl E B, iR sl BAT SRR AP R

4.2. ZEMNNEER S E

BB ATVEE R, R R AT AN, a7 DL iR, DU R e S S AL i
A 2 e RGESC PR AL TSR IR, AT I 10 8t RSREh BAT E AT E R AT F
AT AR B B AT 42 AT & 19 2.68 i, WS A2l AT 45 AT K 18] H AT 10 B B A e vl REER 32 % T
ARG TEEA R, HIEXm RAsi 4 AT BB N, Wk 0@ i 80 28 52 ok sl 1
R AN RFE, A L5577 2w AT SSEAR S KT, Dy JE RIS TR B AT 4R it 5 2 ik
o U GG v VA S IR T S Y T

BEXEASCRIE T ACEL R ) 2 AT R R A AE A BE R AR TE MRTE AT O, MRN8 48 R G 58 3
FEAGH B BRI X F B L AR R 1 . Se B AL R IE R4S, BRI R85 B s, 1E

R XA TG BHLAR R B YA, Gl ) R B SC BB LB A i, BRRE CRIEHLED 421

ITAZANBI T, CTCORARNB FdR ft e 4. mRURIEAT I EE . A 0 BRI 3 % T ARNLEN 252

i
tH
R, SEE T RAT SOE RS
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5. &t

ASCHRGEFE T BN EAT R ROR EHUE, W HATRAE, AU AT —BEAE 30 20 8H LA, BL

BN L HE—D T T R AT AT AR RS RATON, BAR LT . B AR EAGIE . N

i@%’
A NEYE . BATRE R ARG SRy B A&, DLREh B AT 4 AT IR 9 AR &, 5L — I

FILE P T HLB) B AT 22 AT A R, BN U X A3, 6 35 X T 9 T SO A B 1 i -

logit B, i Stata WARLIRBEATARE, APHML . AT, HAT H A0 52 % T E R B B AT 41
AT PR AORE MR 025 o fERCEERE b, MR E ANAAT LA S LR AN B ) 5 P A IR TR 1Y 17 5 %
T BB B AT 47 AT B B SRN

SE
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