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Research on the Conflict Between Supply and Demand of Public
Transit in the Critical Period of Epidemic Prevention Based on
Graph Model for Conflict Resolution
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University , Suzhou 215131, China; 3. College of Transportation Engineering, Tongji University , Shanghai 200092, China)

Abstract : In the critical period of epidemic prevention when a few infection cases occurred or the epidemics spread
slightly in the city, public transit system offers the basic guarantee for urban trips. To ensure public transit opera-
tion performance and service quality during the critical period of epidemic prevention, the paper studies the dy-
namic game relationship between public transport supply and passenger demand from the perspective of service
supply and demand matching. Aiming at the conflict states composed by the six strategies of the public transit
provider and user in the critical period of epidemic prevention, a conflict graph model was constructed with the
consideration of the balance and dynamic game between public transit providers and users. With sequence diagram,
the relative preference of the decision—makers was ranked to the feasible states. For different types of conflict sta-
bilities, the steady states were analyzed of the public transit provider and user. Case analysis was conducted on
public transit of Suzhou to collect the preference of transit provider and user to different strategies via question-

naire. It is found that Nash steady state of public transit supply and demand is identified when the provider cuts

Y #s B H#5:2022-11-21
ESW B HEKB AR FREE M LI H (52072264) ; R B ARFHA R G5 4R ARSI H (52002261 ) ; 75 K238 %5 3858 L
T 0T V0 R A S 2 T O 4 0 (K202105)



53 4

BLIREK 55 - B2 G DI

S R i P B .

transit shifts by 50% and stops transit service in isolation area, while the user stops unnecessary transit trips. The

research provides scientific insights on public transit strategy in the critical period of epidemic prevention, concili-

ating the conflicts between transit supply and demand under special events for new balance.

Key words: public transportation; operation management; critical period of epidemic prevention; supply—demand

balance; conflict graph model
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Tab.1 Feasible conflict states between transit provider and user in the critical period of epidemic prevention

Decision maker

Strategy 81 $2 $3 4 $s 6 $7 Sg $9 $10
Al: Stop all transit service vV
Provider A2: Cut transit shifts by 50% vV VvV vV VvV VvV VvV
A3: Stop transit service in isolated area VvV V V VvV V V
B1: Stop transit trips VvV vV vV VvV
User B2: Stop transit trips in isolated area vV vV vV
B3: Stop unnecessary transit trips vV vV \
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Fig.4 Unilateral transfer of feasible states of transit provider and user in the critical period of epidemic prevention

3 AR A A AR AT A S 45 J7 MR SR 75 4% 36 17 Al 688

31 HEPE

T ) 75 M 3828 R A BN B 5 A SR R IR
LELTEHEMNERAT N, REALZMATT
(NAN AV BN B ) 5K D7 (R%) XiTiE 6 4>
MG 45 . Hoh 1 RN R g e A
A7, 10 73 Fm e “sE e

AR IR, Ry B DR TR 26 K530 9 T S R e B
Eh o R EHEATREALEE , 2 «=0.7 I, X dks N 1E
— BB, R SPSS B, 43 M s S b X7 %
25 RS B i B Bt R B o BB 0.76
0.87 75 & LB A 56 2R | #E— B3 55 W7 4% 3¢
W% 141 24 i 4, DL 2,

R2 MEBEXEPLTHENST KB THRE

Tab.2 Average strategy preference of transit provider and user in the critical period of epidemic prevention

Decision maker Al A2 A3 B1 B2 B3
Provider 3.8 7.4 8.3 1.6 3.9 8.9
User 3.7 5.3 5.9 3.6 6.0 6.1
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Tab.3 Relative strategy preference of transit provider and user in the critical period of epidemic prevention

Provider Al A2 A3 B1 B2 B3 User Al A2 A3 B1 B2 B3
Al 0.5 1 1 0 1 1 Al 0.5 1 1 0 1 1
A2 0 0.5 1 0 0 1 A2 0 0.5 1 0 1 1
A3 0 0 0.5 0 0 1 A3 0 0 0.5 0 1 1
B1 1 1 1 0.5 1 1 B1 1 1 1 0.5 1 1
B2 0 1 1 0 0.5 1 B2 0 0 0 0 0.5 1
B3 0 0 0 0 0 0.5 B3 0 0 0 0 0 0.5

Score 1.5 35 4.5 0.5 2.5 55 Score 1.5 2.5 35 0.5 4.5 55
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Tab.4 Proportion of strategy preference of transit provider and user in the critical period of epidemic prevention

(4

Decision maker Al A2 A3 B1 B2 B3
Provider 8.3 194 25 2.8 13.9 30.6
User 8.3 13.9 194 2.8 25 30.6
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Tab.5 Feasible state preference of transit provider and user in the critical period of epidemic prevention

Decision maker

Preference

Provider S107 S0 877847 S5 /—Sg 783 S5 /—S2 /8,
User S107 S0 87784 Se /83 FSg S5 mSy S,
Sq S3 S4 S
S2 o Ss Sg
S6 S7
Ss $3 Se S9
Sg So S10 Sq $7 S10
Provider User
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Fig.5 Unilateral state improvement of feasible states of transit provider and user in the critical period of epidemic prevention
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Tab.6 Unilateral transfer and improvement sets of feasible states of transit provider and user

Unilateral transfer set R;(s) Unilateral improvement set R;*(s)
State Provider User Provider User

$1 $2.85 $2.85

S2 $1.85.83 8384 $5.538 $3.84

S3 S6.S9 $2.84 S6~S9 Sq

Sa $7.810 $2.83 $7.810

Ss S1.82.Sg S687 Sg S6.87

Se $3.89 S5.87 S9 S7

S7 S4-.510 8586 S10

S8 $2.85 $9.S10 $9.810

So $3.86 $8.S10 S1o

S0 S$4.87 $8.89
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Tab.7 Conflict stability between transit provider and user in the critical period of epidemic prevention
State Strategies Nash General meta—rationality ~ Sequential stability Symmetric stability

S Al1+B1 D 4] 4] D
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Al:Stop all transit service

A2 :Cut transit shifts by 50%

A3 :Stop transit service in isolated area

Nash  General meta-rationality

Sequential stability

$10 B1:Stop transit trips

$10> 89
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Fig.6 Analysis of stable states of conflict between public transit provider and user in the critical period of epidemic prevention
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Fig.7 Nash equilibrium solution of conflict graph model between transit provider and user in the critical period of
epidemic prevention
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