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Fig. 2. Network for numerical example.
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Model Framework
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Formulation(below level)
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Formulation(below level)
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Solition Algorithm
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4. Experiments and Results
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Numerical Experiments
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Fig. 2. Network for numerical example.

Table 2. Link properties of test network
Free-flow Link

Link  Capacity travel time length 1o} vy Type

1 60 15 15 025 4 Local street
2 60 5 5 025 4 Local street
3 60 10 10 025 4 Local street
4 60 o) 5 025 4 Local street
5 60 8 8 025 4 Local street
6 120 10 13.3 025 35 Highway
74 60 5 5 025 4 Local street

Table 3. Value of parameters

Parameter Description Value

G Parameter of perception variation 0.68

€1,€ Exogenously given error term 0.05

MM VOT of different classes $10/h, $20/h

0,,0, Positive constants in utility function 0.65, 0.35

13 Parameter of perception variation in 0.68
residents’ location choice

Ta Toll charge on link a 0

X!, x? Parameters that represent the degree of 0.6,1

emphasis toward travel monetary cost of
different classes

w Fuel cost of per km $0.1/km

w1, Wy Value of leisure time corresponding to $3.5/h, $5/h
different classes

I, Annual income of lower-income residents $18,250/year

I, Annual income of higher-income residents  $36,500/year

Table 4. Residents’ distribution of working place in test network

Working Before After
place Lower-income Higher-income Lower-income Higher-income
5 49 51 209" D3 69 71

6 51 4 Wy 7] 69
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Results and Analysis
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Table 5. OD demand in test network

Before After
4

OD Lower-income Higher-income Lower-income Higher-income (31.33.4)
1-5 25 25 31 41
2-5 24 26 38 30
1-6 26 24 33 38 34
2-6 25 25 38 31 =
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Fig. 3. Iterative solving process corresponding to 1,000 initial random
1-5 2-5 1-6 2-6 feasible solutions (lower income).
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Fig. 4. Actual perceived gain—loss utility of households.
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Results and Analysis

Changes in various indicators of urban system before and after new households come into the city (lower income).

Non-housing cost
A @® 1-5.1(B)
A 1-5-1(A)

Housing cost 100 Gain-loss utility

30

Travel cost @ Household utility

@® 518
A 1-6-1(A)

Housing cos Gain-loss utility

Travel cost Household utility
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Housing cost 18 Gain-loss utility

Travel cost ~ @ Household utility
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Fig. 5. Changes in various indicators of urban system before and after new households come into the city (lower income).

2024/5/20

« HMERDEMHICA - 7IR,
FEEEREMAL
FEEE EXBEND

Household Residential Location Choice Equilibrium Model Based on Reference-Dependent Theory 19



Contrast Experiments and Sensitivity Analysis
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Fig. 7. Change in household individual utility with toll charge increase.

Fig. 8. Change in total travel cost with increase in toll charge.
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Fig. 9. Change in total travel time with increase in toll charge.
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Contrast Experiments and Sensitivity Analysis
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Fig. 11. Spatial distribution of households’ residential location

2 3
Experiment No. *g@] H:‘I_j.: Fﬁﬁ

Fig. 13. Total travel cost of different experiments.

(Experiment No. 3).
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Conclusions and Future Studies
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