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Abstract: Due to physical fitness and travel time different from commuters, the elderly usually travel by bus or
on foot. Using the confirmatory factor analysis and binary Logit model, studying the influences of the elderly’s
personal statistical attributes and psychological factors on the travel behavior, such as their attitude towards daily
travel, their feelings about taking buses at peak times, and their travel intention to avoid rush hours before and
after the preferential policy of suspending public transport at morning peak hours, the latent classification model
was used to classify and analyze the elderly groups. The results show that all kinds of psychological factors have
significant influence on elderly’s short—distance trips. The bus preferential policy and the group’s support for
off—peak travel have a significant impact on the elderly’s choice. The latent classification model shows that the
survey objects have necessary travel purpose, and the proportion of elderly groups who are sensitive to bus travel

and off-peak travel is low.
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Tab.1 Elderly’s travel behavior before and after the implementation of the policy

Question The problem items
Before the implementation of the policy, whether to travel 1 km distance by foot;
1
after the implementation of the policy, whether to travel 1 km distance by foot.
Before the implementation of the policy, whether to use public transportation for the 3 km distance;
2
after the implementation of the policy, whether to use public transportation for the 3 km distance.
Before the implementation of the policy, whether use the bus on the morning rush hour(7:00—9:00) frequently;
3

after the implementation of the policy, whether use the bus on the morning rush hour(7:00—9:00) frequently.




SRR A T 0 B BE A S AR R 0 R AT e AT O 20 A 89

K2 EFEAMTRENREERE, EANRERRE"HRIRNEHAZTHITEL
Tab.2 Elderly's changes in public transportation before and after the implementation of the policy %
Travel factor Before After Travel factor Before After
Working 2.83 3.15 Before 7:00 11.7 7.1
Shopping 11.31 11.54 Time point 7:00—9:00 36.2 23
Fitness 12.06 11.8 After 9:00 7.7 9.7
Travel Visiting friends 9.05 9.01 <10 4.1 4.1
purpose . 10~20 24.5 16.3
Taking care of

hild 8.67 8.13 Travel time/

chmdren . 20~30 20.4 143
min

Going to a doctor 5.84 4.98 30~60 5.6 4.6
Else 1.13 1.05 >60 1 0.5
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Tab.3 Fitness of CFA

Indicators Standard Parameters
RMSEA <0.080 0.049
SRMR <0.080 0.030
CFI =0.900 0.969
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Tab.4 The relationship between latent variables and manifest variables

Latent variables Explicit variable Std.Error  Z(CR) p Std.Estimate

I like to take part in all kinds of outdoor sports and don't like to

0.097 9.92 0.000 0.686
stay at home
Attitude towards . )
daily travel I have to travel for drop-off, daily shopping, etc. 0.100 9.34 0.000 0.669
(L) I think the elderly have the freedom to travel, but also agree that
there will be some travel conflicts with the young people in the 0.063 10.92 0.000 0.692
peak hours

I think the elderly have the freedom to travel, but also agree that
there will be some travel conflicts with the young people in the 0.055 12.07 0.000 0.667

peak hours

The feeling of
bus service on

peak travel 1 think the traffic is not orderly during the rush hour, which delays

L) the journey time 0.055 12.39 0.000 0.681
I don’t think buses are smooth and safe during rush hours 0.054 13.14 0.000 0.702
Support degree I try to avoid travelling during rush hours 0.077 10.08 0.000 0.778
of right and I choose to travel by bus at other times 0.076 9.94  0.000  0.754
wrong peak
travel (L) | choose to walk or ride an electric bike or bike during peak hours  0.075 7.93 0.000 0.607
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Tab.5 The model of dummy variable settings

Variable properties Feature attribute Assignment
Gender 0:Male;1:Female
Agelyears old 0:55~60;1:61~65;2:66~70;3:71~75;4.:76~80;5:>81

0:<500;1:500 ~1 000
2:1 000 ~2 000;3:2 000 ~3 000;4:>3 000

Monthly income/yuan

Have a job 0:Retired; 1 :There is a job
7 :Personal Whether there is a senior bus discount card 0:Yes;1:No
attributes and . o

daily travel Whether the main mode of transportation is bus 0:Else;1:Bus

variables Whether the purpose of the trip is necessary 0:Recreational travel;1:Necessity travel

. 0:Soft services (travel comfort, travel smoothness, etc.) ;
Factors of concern in the process of travel . e .
1 :Hard service (waiting time, walking time, etc.)
Daily use of public transport/times 0:<1;1:2~4;2:>4
Is the departure time between seven and nine 0:Other moment; 1 :From seven to nine
The travel time/min 0:<10;1:10~20;2:20~30;3:30~40;4:>40

do, Whether the implementation of the “suspension of 0:Nos1: Yes

bus preferential policy during peak hours” phase

Y Whether you choose bus 0:Noj1:Yes
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Tab.6 Result of walking choice when distance is 1 km

w!

C?effl_ Std.Error Z p>Z Odds

Variables .
1ent ratio

Lt -0.210 0.273 -0.770 0.441 0.810

Z e 0.080 0.086 0.920 0.356 1.083
Zr e 0.041 0.103 0.390 0.694 1.041
Z e 0.639%*  0.304 2.100 0.035 1.895
A -0.403 0.301 -1.340 0.180 0.668
Z e 0.191 0.266 0.720 0.473 1.211
Z e -0.215 0.357 -0.600 0.548 0.807
Ll -0.173 0.342 -0.500 0.614 0.842
Zines -0.160 0.204 -0.790 0.432 0.852
Z -0.168 0.201 -0.840 0.402 0.845

functure

Lo 0.271#*  0.133 2.030 0.042 1.311
iy 0.059 0.243 0.240 0.808 1.061
Low — 2420%%%  0.694 3.490 0.000 11.247
Luonin  0.967%%% 0.370 2.610 0.009 2.629
Lopea.  0.740%%% 0.266 2.790 0.005 2.096

c 0.773 0.676 1.140 0.253 2.166

Note: *p<0.1,**p<0.05,***p<0.01.
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Tab.7 Result of traveling by bus when distance is 3 km

Variables Coefficient Std.Error A p>Z Odds ratio

Lo -0.056 0.252 -0.220 0.824 0.946
Zrge -0.025 0.078 -0.320 0.749 0.975
L -0.172% 0.101 -1.700 0.089 0.842
Z e 0.037 0.311 0.120 0.905 1.038
Z it 0.934%#5%%* 0.261 3.580 0.000 2.545
Z e 0.071 0.247 0.290 0.774 1.074
L -0.468 0.349 -1.340 0.180 0.626
A -0.297 0.318 -0.930 0.351 0.743
Ziines -0.150 0.195 -0.770 0.439 0.860
2 ncture -0.182 0.187 -0.970 0.330 0.834
L 0.383 %% 0.121 3.150 0.002 1.467
iy -0.239 0.231 -1.040 0.301 0.787
Lo -0.385 0.596 -0.650 0.518 0.680
Lconton 0.377 0.314 1.200 0.229 1.459
Lotk 0.200 0.232 0.860 0.388 1.221
C 0.955 0.634 1.510 0.132 2.598

Note: *p<0.1,*#p<0.05,***p<0.01.
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Tab.8 Choice of the elderly traveling by bus frequently when travel time is peak time

Variables Coefficient Std.Error Z p>7Z Odds ratio

Y/ -0.373 0.240 -1.550 0.120 0.689
Lo —0.181%* 0.075 -2.400 0.016 0.835
Z e 0.001 0.095 0.010 0.989 1.001
Zreive -0.191 0.297 -0.640 0.521 0.826
Zrcthod 0.308 0.261 1.180 0.238 1.361
Z o 0.493%* 0.243 2.030 0.043 1.637
Zreare 0.576 0.302 1.900 0.057 1.778
Zeand -0.360 0.315 -1.140 0.253 0.698
Zines 0.519%#%* 0.187 2.770 0.006 1.680
Ziweure —0.473%%% 0.177 -2.680 0.007 0.623
/. -0.194 0.119 -1.630 0.103 0.824
iy —0.734 %% 0.221 -3.320 0.001 0.480
Lo 0.236 0.586 0.400 0.687 1.267
Lconion 0.024 0.308 0.080 0.938 1.024
L pea —0.513%* 0.226 -2.270 0.023 0.599
C 0.609 0.597 1.020 0.307 1.839

Note: *p<0.1,**p<0.05,***p<0.01.

33 BIERBAZERTA

1E 95% EAG KT, A Zue, Zongore s Ziiwes s Zivwerae s
ooty s Liipeae 72 BF W) o iy BN -0.734 /N T 0, JL
I 0.48 /T 1, 3% 4 B 5 8 457 g A 10 2 UK 56 it
T CBR) AR L, 78 5 DA I ] B 7 452 4 A A 38 T
TS 2 A 38 0 e S AR,
INAEH LB Ry B SR ST 1Y 48% o Zoy W RECH
—0.181 /T 0, R W BE A 4 05 1 3, ey e 1] 0] e A
NS EAE N TCBITE AR W T B, AR I3 i — 4> 1
L, 2 AT B R 58 3 7 o W o B o A1 /A A8 I ABE 8 I e
3.8% ., TEHATHAET Zpoe ZBCN 0.493 KT 0,15
WY A7 H B MRS SR (H W 2O TAE ik
AN R R S AR ) I S AT T R X AN AR R
U O 1 2 AT B AL e W B B ol P 38 P R B 0
O IR R I, Lo e 72 800513 /NF 0, JLFEHH
0.599 , & W 2 AF NG U 4 AT 19 SRR 0k e DA I B
WA HATH B3 AL, Lo e S50 1 A HA
AT R PR A e U AR N 32 0 L3R L ek b
40.1% , W3 8.,
34 EBHEEBAMGIT

WA Rt TREAR BARREAR 09 26 5 B %k C

BRI A AT PR R B A ARG AT E A s Y
I3 2 4G 3 R ) G R RO BT AT Al 1 AR
Hgeitat s h o MRPESCE[231 T3 CAIC,BIC {H,
HRAE TS 45 R BEAN X B/ N CAIC F BIC {H RN 3
K LLAH,

CAIC 1 BIC Wit AKX
CAIC=-2InL+mlInN
BIC==2InL+m(1+InN) (6)

Horf L R KFEAR Log USRAE s m R BERL I 2 504
.
AT 432 I Logit A58 4 Ak 1145 51 4 3¢
9 Fi/R .,
K9 BHETIT Logit MEMAMHLENE

Tab.9 Goodness—of—fit measurement of binomial Logit
model for latent classification

Class LLF CAIC BIC
2 -35.699 1 86.827 67 83.827 67
3 -35.699 1 97.113 94 92.113 94
4 -35.699 1 107.400 2 100.400 2
5 -35.699 1 117.686 5 108.686 5




ﬁg

xR

i

st

94

Jo

R 2022 4

M B, ZERRY S 2 28], CAIC Fi
BIC Z ¥ d e/, NI EFRRY 0 2 KN
P o TRV A 5 0 BT 43 2 A5 AL 2 75 BB A5 AR 4 X 43
REAFEA S, AP HT A FEA AT 2 AR AE 1 B
KAE, 52N I(E N 0.844 5237 1, % B BE LR
B DX RS FEAR 12

M 10 rn, B Class2 SN RBOLE N O,
PIAERSHUR T RS o Lh Class2 X FoAd 114528 1 Y
FF5 S EUE KN, AT IS A i e B 0T A8 e
I A 28 4 R AT R AR DR 8 A7 i 4 A TR] B 32 A
AN NS P B O B B 1 52, 2 A7 JF 1R T
Atk oy g AR 251

F10 D2EEBEHRERMGITHER

Tab.10 Estimation results of latent classification model in 2 categories

Class Variable Coefficient A P Results of class/%
oy —0.721%%% =33 0.001
L 0.155 0.570 0.565
Z, 0.251 1.000 0.320
Zp 1,109 3.190 0.001
e -0.812% ~2.040 0.041
L -0.943 % -2.860 0.004
Z e 0.614% 2.170 0.030
Class1 Z 3,108 3.890 0.000 26.46
oo 3338 1.040 0.296
i —1. 113 -3.480 0.000
Lot 1,889 5.260 0.000
Lius 1.338 4.120 0.000
Ly —0.413%%% -13.21 0.000
L — ~0.543 % -10.8 0.000
Lo e ~0.6017 -10 0.000
Class2 dy ~0.314 -1.26 0.032 73.54

Note: *p<0.1,**p<0.05,***p<0.01.

H e 10 AT 78 AT 7 B YE B d iy X B4R
FEVR G 257 3552, Class 1) 2 4F A\ AE 445 o U
BN S Z 5, 2375 S8 A5 I A b e oy U
Bt e A N3 MM SR YL 3% X6 F Class2 19 H AT 52
AN YR ATHE AT H AR TR AT L
B AT S B e 1) T A R ) P AT R A Y
PR AYEER, XA A= F A h Classl ; I
HBEE AT X T 5 W iy 30 A N A2 ZE ) O 7 i
S OF T U AT Y SRR EE R AR T M AT W S
] F 1A Class1, Hi b AT DAHEWT 228 AR R AR F
CUNELIE B R AR R MR AE AR E S TAE
FEARERI A AT 200 th AT i B MR, 202
J TN BRI E S AT R R
B SR ] 2D AT R A R M S A s HOR A LR

M2 2 AR AR A B T DU PR o | 5 0E B AT —
(i A P, 4 HOGE i 0 1 A B0y SRR BE I 1 g i
LB 2 A /N O] 1R 3 S R S ST A
LR T Classl BB AL, BLIA K Z H AT 80
BARNJE TR 7B, S R I )R 2 R Y
B, ELX T W 52 AT Y AN 5T 2 PR 0 2 5
AT I SCHFE AN ABUR,

4 g

1) 7ERIBEES AT, H O B A R Y 8 4 Al
TR B ACIR G0 R IBO R, B TR R AT,
AT AR P38 B 23 P AN N AT T O R T R A A

2) FER KB AT, AR A AT IR



5 5 4

TRIT A5 75 B0 B B Y AR R UG AT L AT O 95

AR RER B J2 2 AT T SO A Se iy AR R 32
L EOR B AT R SR RN 2 R A
HATIERE

3) B4 R W N B ) S BN AR R A X T
B UG HH AT B SRR E 2 0 R MR R R A g e B
(2 S B AT REME o B0 20 S A A 18 g I B AN b B
PR AL HAT , n] R U A 2 J7 5K

4) BAHERERB AT IR AT 0 5 AR S TR
TIRZA K, HBAFREARRS T R 0858 04 11 47
SO EURRIN 28 AR R A 0 23 I 5 JRUA A9 AT
I

ZE LPTIR 7R S v W 1A] S AR TR AT Y
PG A KA, B AR A S AT B AR
BORZ A ELNAE AT I AR AR X T B (AR 1L
HI3fe 46 3k JEE ) SO PR FE 2 BB IR Tl A 28 52 A
B Tl 249 84 N A LM N —E
R E I DRI 22 i B AR5 T L B 2
S HEBOR I 25 T8 AF TR A Ry 0 H A e ) gk
3% W IE A RERAE A TR0 B3R A TR 9 4 30 058
TR R I AT R AT N

B2 30k

(1] /&gt e, B w0 3% A 32 20800
HLEB/OL)]. (2021-06-02)[2021-06-28]. http://www.nc.gov.
cn/neszf/tjgh/202106/b2518d385edad94aald8¢9467cSael 1b.
shtml.

2] WRH. 25 FaE, g4 NZAAZ BT NRAZ,
2010(8) :42-43.

BAO ] J. In the early peak hours of the bus, whether the
elderly need to avoid,2010(8) :42-43.

[3] ZHANG Y S,YAO E J,ZHANG R, et al. Analysis of elderly
people’s travel behaviors during the morning peak hours in
the context of the free bus program in Beijing, China[]].
Journal of Transport Geography,2019,76:191-199.

[4] TOM R,WILLIAM M. Concessionary bus fares for older
people in Scotland—are they achieving their objectives|]J].
Journal of Transportation Geography,2009,17(6): 451-456.

[5] ROGER M. Has the policy of concessionary bus travel for
older people in Britain been successful[]]. Case Studies on
Transport Policy,2014,2(2):81-88.

[6] BUEHLER R,NOBIS C. Travel behavior in aging societies
comparison of germany and the united states|J]. Transporta-

tion Research Record,2010(2182):62-70.

[7] 2 PH0E BB SER, S, 4. BT Logit B89 2 4E N5
W 5 B S B AT A A T (0], T E AR AR R, 2013 (10) -
203-204.

LID Y,HAO S Y,WANG W Z, et al. Analysis of selection
behavior of elderly willingness based on logit model[]].
China Science and Technology Information,2013(10):203-
204.

[8] " HOtk , PR ZE . B AL T B 4E NI AT R AT
Sy M. B TR 2 BE 2 4 (R Bh2E i), 2020, 16 (4) -
18-23.

YAN MingLin,CHEN Yangin. Behavioural Analysis on El
derly Off—peak Travel Choosing from the Perspective of
Aging[J]. Journal of Shenyang Institute of Engineering(Social
Sciences),2020,16(4) :18-23.

[9] kR IF0gr AR T, 2 RE B AR N AT AT O A S SR AR

W BOR BT[], G382 i R 50 T 515 KL ,2019,19(6)
13-19.
YAO E J,YAN Z,HUAN N. Evaluation on subsidy policy
of public transport ticket considering elderly travel behavior
[J]. Journal of Transportation Systems Engineering and In-
formation Technology,2019,19(6):13-19.

[10] §hHe, OG5 PR e, kT 751 B0 19 8 4F A AT

A BERG AR SR AT[T). AL at Dol K% 2% 41, 2015,41(6) : 906
911.
HAN Y,GUAN H Z,LI D Y. Analysis of trip attitude ad-
justment of public transit of the elderly based on heider’s
balance theory[J]. Journal of Beijing University of Tech-
nology,2015,41(6):906-911.

[L1] ™08, 42 B R, 205 . T R0AR I 1 19 2 48 AT AT R
MEWF U FR[)]. K R E M (B AR =) , 2021 ,41
(4):101-114.

YAN H,JIN R X,LI T. Research progress of travel behav-
ior characteristics of elderly people base on knowledge
graph[J]. Joural of Chang’an University (Natural Science
Edition),2021,41(4):101-114.

[12] EBEA, . dEnt i E 48 N AT 98 £ 15 20 M [J]. Sl
253l ,2013,5:44-52.

XIA X J,GUAN H Z. Travel survey and analyses of the
elderly in beijing[J]. Urban Transport of China,2013,5:
44-52.

[13] FRANK L,BRADLEY M,KAVAGE S, et al. Urban form
travel time and cost relationships with tour complexity and
mode choice[]]. Transportation,2008,35(1):37-54.

[14] KIM S,ULFARSSON G F. Travel mode choice of the el-
derly—effects of personal household neighborhood and trip

characteristics[J]. Transportation Research Record,2004,



N

% R 2

E 2002 4

1894(1):117-126.

[15] TSUNODA K,KITANO N,KAI Y,et al. Transportation
mode usage and physical mental and social functions in
older japanese adults [J]. Journal of Transport & Health,
2015,2(1):44-49.

[16] 0l&t=,CHOO S, 2 X| & . Analyzing the characteristics of
trip chaining activities of the elderly in seoul metropolitan
area|J]. The Journal of The Korea Institute of Intelligent
Transport Systems,2014,13(2) :68-79.

[17] PRINS R G,PIERIK F,ETMAN A et al. How many walk-
ing and cycling trips made by elderly are beyond common-
ly used buffer sizes:results from a GPS study|J]. Health &
Place,2014,27:127-133.

[18] 225, R B sk, 45 A7 A0 i 4 T LA iy
PR R 2 W AE)]. b 2R 2E R 4, 2016,26(6)
13-18.

JIANG K,LING F Y,FENG Z X. Research on psychologi-
cal factors affecting pedestrians’ mobile phone use behaviour
while crossingJ]. China Safety Science Journal,2014,4(11):
47-52.

[19] Z=MRipl | 2 0%, M AT 0 38 DN 38 0 2 L 58 5 & e 1) 5% 1)
[J]. T PR A8 3 25 e 2 4l , 2004(3) :94-97.

LI L B,WU B. Effects of traveler psychology factors on
development of public traffic[J]. Journal of Chong Qing Jiao
Tong University ,2004(3) :94-97.

[20] XU 2 /NG, A7 SCy . 7 el e 1 Xk B AE A S AT AT
S RIFE )] 2 2 i AR 5 AR 5 15 2, 2020,20(6) -
71-76.

LIU J R,HAO X N,SHI W H. Impact of COVID-19 on
the elderly’s bus travel behavior[J]. Journal of Transporta-
tion Systems Engineering and Information Technology,

2020,20(6):71-76.

[21] WANG J,WANG X. Structural equation modeling:appli-
cations using Mplus[M]. London: John Wiley & Sons,2012.

[22] 245 W Afe. 25 JEO B A2 o 19 & 42 th AT IR R AT A A0 AT
[J]. Rl AR5 T/, 2017,17(11) :322-327.

LI J,CHEN Y. Analysis of the choice behavior towards
tailored taxi—service incorporating psychological latent
variables[J]. Science Technology and Engineering,2017,17
(11):322-327.

[23] PACIFICO D,YOO H I. Lelogit:a stata command for fit-
ting latent—class conditional Logit models via the expecta-
tion—maximization algorithm[J]. Stata Journal,2013,13(3):
25-639.

[24] XA SR TR HEE . B S B K PR A Y AT AT R A
FE[I]. M B2 4R (A SRR ), 2019,47(10)
124-129.

LIU J R,WEN H Y. Incorporating heterogeneity and sub
jective evaluation into travel mode choice[J]. Journal of
South China University of Technology ( Natural Science
Edition) ,2019,47(10) : 124-129.

E—1EE KR 1981—), B B EE, W BB
W 5207 1 6 B £ 52 ) /436 563 2R 4
%, Email : zhanghing@ecjtu.edu.cn,

(LG AR £4)



