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Analysis on the Choice Behavior of the Elderly Off—Peak
Travel Considering Psychological Factors
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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.
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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/

chrdren . 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 [ 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 0000 0754
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
FRHE R L O O R B S,y WORMS BN REAE S AT AR A B A3, S O o0 e U 5
e MR, W, RS ZERR NN NEE AT IR, Y N
MRIEA SCRON B i, BB RN A £ WA ATIMENR,
BEXPEAERERAY AT BB IEAT 00T R A BT ARSCHFFEHESL NI 3 B
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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
Z :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
Whether the implementation of the “suspension of

i bus preferential policy during peak hours” phase 0:Nos1:Yes
Y Whether you choose bus 0:No;1:Yes
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Tab.7 Result of traveling by bus when distance is 3 km

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

Lol -0.056 0.252 -0.220 0.824 0.946
L -0.025 0.078 -0.320 0.749 0.975
L -0.172% 0.101 -1.700 0.089 0.842
Zreiive 0.037 0.311 0.120 0.905 1.038
Zreiod 0.934%%%* 0.261 3.580 0.000 2.545
e 0.071 0.247 0.290 0.774 1.074
Z e -0.468 0.349 -1.340 0.180 0.626
Zran -0.297 0.318 -0.930 0.351 0.743
Ziines -0.150 0.195 -0.770 0.439 0.860
Z et -0.182 0.187 -0.970 0.330 0.834
o 0.383%#7%%* 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
Lot 0.377 0.314 1.200 0.229 1.459
L oi-peak 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 A 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 e 0.493%%* 0.243 2.030 0.043 1.637
Zreare 0.576 0.302 1.900 0.057 1.778
Zread -0.360 0.315 -1.140 0.253 0.698
Zies 0.519%* 0.187 2.770 0.006 1.680
/- —0.473%%% 0.177 -2.680 0.007 0.623
Lo -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
Loi-pea -0.513** 0.226 -2.270 0.023 0.599
Cc 0.609 0.597 1.020 0.307 1.839

Note: *p<0.1,**p<0.05,***p<0.01.
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gt o A b o AR SCER[23)1158 CAIC,BIC 14,
MR T 45 R BEA XS B /NI CATC Fn BIC A R 3L
K LLH,

CAIC F1 BIC Wit 5B AT
CAIC=-2InL+mlInN
BIC=-2InL+m(1+InN) (6)

KL R EKFEA Log USRME ;m AT S804~
.
S AL 5328 Z 30 Logit A7 (9 Al 145 2R fn 3%
9 R,
K9 BHETIT Logit EMAEMAMHLENE

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

Class Variable Coefficient A P Results of class/%

s —0.721%%% -33 0.001
Lo 0.155 0.570 0.565
Z, 0.251 1.000 0.320
Zoe 1.109%%* 3.190 0.001
Lo ~0.812%* ~2.040 0.041
i —0.943 % ~2.860 0.004
Z e 0.614% 2.170 0.030

Class1 L 3,108 3.890 0.000 26.46
o 3338 1.040 0.296
Ziuen —1.113%5% -3.480 0.000
Lot 1,889 5.260 0.000
- 1,338 4.120 0.000
Ly —0.413%%% -13.21 0.000
[— —0.543 % -10.8 0.000
Lo e ~0.6017%% -10 0.000

Class2 dyy ~0.314 -1.26 0.032 73.54

Note: *p<0.1,**p<0.05,***p<0.01.
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“WAELE B AL ARRER LR EAE AR E S TAE
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BN SRR R B AT B AR M SRR HR T LR
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