Appendix A1. Numerical example
The input parameters for the models are
· Travel time on public transport (not including waiting time) 
[image: image1.wmf]t

t

 =0.53 hrs.

· We consider only driving time by car, therefore 
[image: image2.wmf]c

t

 =0.
· Free speed 
[image: image3.wmf]0

v

=30 km/hrs.
· Fare on public transport 
[image: image4.wmf]f

c

=18 RUB.
· Road length 
[image: image5.wmf]L

 =10 km.

· Car travel costs 
[image: image6.wmf]c

c

=60 RUB.
· Average passengers’ value of time 
[image: image7.wmf]g

 =150 RUB/hrs;

· Road length 
[image: image8.wmf]L

=10km;

· Lane width 
[image: image9.wmf]a

=3 m. 

· Vehicle length 
[image: image10.wmf]b

=5 m.

· Spending on road expansion 
[image: image11.wmf]r

c

 ​​=10000 RUB/m; 

· Intensity of the passenger flow
[image: image12.wmf]l

= 10000 trips per hrs

· City environmental damage and spending on public transportation 
[image: image13.wmf]t

d

 =500 RUB per trip.
· City environmental damage and spending on car 
[image: image14.wmf]c

d

 =60 RUB per trip.
The coordinatewise optimization is used for solution of the problem. Next tables present the characteristics of situation of the Nash equilibrium.
First statement of the problem 
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Table 1. Influence of value of time on solution
	Value of time
	Probability of car use
	Road width
	Public transport frequency
	Total costs

	40
	0,011
	3,057
	13,723
	29,475

	55,3
	0,029
	3,022
	15,5
	28,485

	70,7
	0,049
	3,015
	16,85
	27,33

	86
	0,066
	3,01
	18,019
	26,25

	101,3
	0,074
	3,009
	19,292
	25,725

	116,7
	0,106
	3,875
	19,563
	25,095

	132
	0,139
	5,159
	19,666
	25,17

	147,3
	0,173
	6,466
	19,64
	25,23

	162,7
	0,206
	7,813
	19,512
	25,305

	178
	0,239
	9,159
	19,299
	25,365

	193,3
	0,27
	10,425
	19,071
	25,41

	208,7
	0,3
	11,713
	18,791
	25,47

	224
	0,329
	12,975
	18,489
	25,53

	239,3
	0,356
	14,147
	18,191
	25,575

	254,7
	0,382
	15,304
	17,869
	25,62

	270
	0,406
	16,454
	17,558
	25,68

	285,3
	0,428
	17,525
	17,248
	25,725

	300,7
	0,45
	18,565
	16,941
	25,77

	316
	0,47
	19,575
	16,636
	25,815

	331,3
	0,489
	20,558
	16,337
	25,86

	346,7
	0,507
	21,429
	16,061
	25,89

	362
	0,524
	22,361
	15,773
	25,935

	377,3
	0,54
	23,272
	15,491
	25,98

	392,7
	0,555
	24,067
	15,233
	26,01

	408
	0,57
	24,94
	14,965
	26,055

	423,3
	0,583
	25,694
	14,72
	26,085

	438,7
	0,596
	26,43
	14,482
	26,115

	454
	0,608
	27,256
	14,233
	26,16

	469,3
	0,62
	27,961
	14,008
	26,19

	484,7
	0,631
	28,65
	13,788
	26,22

	500
	0,642
	29,326
	13,575
	26,25


Table 2. Influence of road costs on solution

	Road costs
	Probability of car use
	Road width
	Public transport frequency
	Total costs

	3000
	0,26
	22,653
	17,112
	28,17

	12900
	0,219
	10,78
	18,351
	26,565

	22800
	0,193
	7,879
	19,157
	25,71

	32700
	0,174
	6,362
	19,781
	25,095

	42600
	0,158
	5,389
	20,306
	24,63

	52500
	0,145
	4,664
	20,776
	24,24

	62400
	0,133
	4,128
	21,178
	23,925

	72300
	0,123
	3,676
	21,558
	23,64

	82200
	0,114
	3,315
	21,891
	23,4

	92100
	0,106
	3,014
	22,191
	23,19

	102000
	0,09
	3,001
	22,798
	24,48

	111900
	0,078
	3,003
	23,267
	25,365

	121800
	0,068
	3,007
	23,685
	26,07

	131700
	0,06
	3,007
	24,058
	26,64

	141600
	0,052
	3,003
	24,401
	27,12

	151500
	0,045
	3,005
	24,707
	27,525

	161400
	0,039
	3,017
	25,016
	27,915

	171300
	0,034
	3,003
	25,283
	28,215

	181200
	0,029
	3,009
	25,527
	28,485

	191100
	0,025
	3,003
	25,746
	28,71

	201000
	0,021
	3,039
	25,961
	28,935

	210900
	0,017
	3,004
	26,15
	29,1

	220800
	0,014
	3,015
	26,332
	29,265

	230700
	0,012
	3,036
	26,486
	29,4

	240600
	0,01
	3,045
	26,615
	29,505

	250500
	0,008
	3,022
	26,737
	29,595

	260400
	0,006
	3,086
	26,85
	29,685

	270300
	0,005
	3,065
	26,939
	29,745

	280200
	0,004
	3,02
	27,034
	29,805

	290100
	0,003
	3,14
	27,095
	29,85

	300000
	0,002
	3,337
	27,16
	29,895


Table 3. Influence of fare on the public transport on solution

	Fare on the public transport
	Probability of car use
	Road width
	Public transport frequency
	Total costs

	0
	0,089
	3,613
	22,829
	25,665

	1,7
	0,095
	3,829
	22,598
	25,635

	3,3
	0,102
	4,06
	22,354
	25,605

	5
	0,108
	4,28
	22,109
	25,56

	6,7
	0,115
	4,543
	21,837
	25,53

	8,3
	0,123
	4,809
	21,564
	25,5

	10
	0,131
	5,096
	21,261
	25,455

	11,7
	0,14
	5,386
	20,956
	25,41

	13,3
	0,149
	5,697
	20,633
	25,365

	15
	0,159
	6,047
	20,291
	25,335

	16,7
	0,17
	6,405
	19,929
	25,29

	18,3
	0,181
	6,79
	19,546
	25,245

	20
	0,194
	7,183
	19,142
	25,185

	21,7
	0,207
	7,626
	18,713
	25,14

	23,3
	0,221
	8,084
	18,272
	25,095

	25
	0,237
	8,574
	17,791
	25,035

	26,7
	0,253
	9,083
	17,295
	24,975

	28,3
	0,271
	9,633
	16,768
	24,915

	30
	0,291
	10,227
	16,207
	24,855

	31,7
	0,312
	10,87
	15,61
	24,795

	33,3
	0,334
	11,519
	14,991
	24,72

	35
	0,359
	12,243
	14,313
	24,645

	36,7
	0,385
	12,991
	13,62
	24,57

	38,3
	0,414
	13,829
	12,862
	24,495

	40
	0,446
	14,691
	12,065
	24,405

	41,7
	0,48
	15,637
	11,207
	24,315

	43,3
	0,519
	16,678
	10,281
	24,225

	45
	0,56
	17,771
	9,297
	24,12

	46,7
	0,606
	18,93
	8,243
	24

	48,3
	0,657
	20,226
	7,092
	23,88

	50
	0,714
	21,627
	5,844
	23,745


Table 4. Influence of car costs on solution

	Car costs
	Probability of car use
	Road width
	Public transport frequency
	Total costs

	20
	0,999
	28,076
	0,019
	23,055

	26
	0,791
	23,444
	4,195
	23,55

	32
	0,587
	18,44
	8,678
	24,045

	38
	0,446
	14,691
	12,065
	24,405

	44
	0,344
	11,794
	14,731
	24,69

	50
	0,268
	9,528
	16,873
	24,93

	56
	0,21
	7,703
	18,63
	25,125

	62
	0,166
	6,269
	20,065
	25,305

	68
	0,131
	5,096
	21,261
	25,455

	74
	0,104
	4,151
	22,255
	25,59

	80
	0,083
	3,385
	23,084
	25,71

	86
	0,073
	3,022
	23,485
	25,77

	92
	0,062
	3,007
	23,967
	26,505

	98
	0,055
	3,002
	24,293
	26,97

	104
	0,048
	3,009
	24,599
	27,39

	110
	0,042
	3,007
	24,886
	27,75

	116
	0,036
	3,001
	25,154
	28,065

	122
	0,031
	3,018
	25,397
	28,35

	128
	0,027
	3,016
	25,623
	28,59

	134
	0,023
	3,02
	25,829
	28,8

	140
	0,02
	3,021
	26,015
	28,98

	146
	0,017
	3,002
	26,184
	29,13

	152
	0,014
	3,01
	26,333
	29,265

	158
	0,012
	3,044
	26,466
	29,385

	164
	0,01
	3,005
	26,586
	29,475

	170
	0,009
	3,061
	26,69
	29,565

	176
	0,007
	3,116
	26,782
	29,64

	182
	0,006
	3,143
	26,863
	29,7

	188
	0,005
	3,101
	26,935
	29,745

	194
	0,004
	3,16
	26,997
	29,79

	200
	0,004
	3,085
	27,051
	29,82


Table 5. Influence of Intensity of passenger flow on solution

	Intensity of passenger flow
	Probability of car use
	Road width
	Public transport frequency
	Total costs

	500
	0,485
	3,014
	2,48
	28,74

	2150
	0,284
	3,004
	7,598
	26,55

	3800
	0,212
	3,001
	11,434
	25,2

	5450
	0,196
	3,963
	14,075
	25,185

	7100
	0,188
	4,974
	16,286
	25,215

	8750
	0,182
	5,956
	18,256
	25,23

	10400
	0,178
	6,935
	20,042
	25,245

	12050
	0,175
	7,913
	21,688
	25,26

	13700
	0,172
	8,894
	23,22
	25,275

	15350
	0,17
	9,851
	24,66
	25,275

	17000
	0,168
	10,808
	26,039
	25,29

	18650
	0,167
	11,733
	27,354
	25,29

	20300
	0,165
	12,723
	28,59
	25,305

	21950
	0,164
	13,644
	29,796
	25,305

	23600
	0,163
	14,562
	30,959
	25,305

	25250
	0,162
	15,562
	32,055
	25,32

	26900
	0,161
	16,479
	33,14
	25,32

	28550
	0,16
	17,393
	34,193
	25,32

	30200
	0,16
	18,305
	35,215
	25,32

	31850
	0,159
	19,267
	36,208
	25,335

	33500
	0,159
	20,235
	37,149
	25,335

	35150
	0,158
	21,146
	38,094
	25,335

	36800
	0,157
	22,055
	39,017
	25,335

	38450
	0,157
	22,962
	39,919
	25,335

	40100
	0,156
	23,868
	40,803
	25,335

	41750
	0,156
	24,772
	41,668
	25,335

	43400
	0,155
	25,745
	42,515
	25,35

	45050
	0,155
	26,727
	43,314
	25,35

	46700
	0,155
	27,632
	44,131
	25,35

	48350
	0,155
	28,537
	44,933
	25,35

	50000
	0,154
	29,44
	45,721
	25,35


Second statement of the problem
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Table 6. Influence of Intensity of passenger flow on solution

	Intensity of passenger flow
	Probability of car use
	Road width
	Public transport frequency
	Total costs

	500
	0,491
	6,706
	2,501
	29,451

	2150
	0,328
	6,706
	7,022
	28,327

	3800
	0,276
	6,706
	10,246
	27,432

	5450
	0,242
	6,706
	13,038
	26,695

	7100
	0,215
	6,706
	15,576
	26,082

	8750
	0,193
	6,706
	17,921
	25,568

	10400
	0,175
	6,706
	20,161
	25,151

	12050
	0,16
	6,706
	22,272
	24,8

	13700
	0,147
	6,706
	24,272
	24,504

	15350
	0,135
	6,706
	26,11
	24,243

	17000
	0,126
	6,706
	27,933
	24,031

	18650
	0,117
	6,706
	29,674
	23,829

	20300
	0,11
	6,706
	31,348
	23,67

	21950
	0,103
	6,706
	33,003
	23,518

	23600
	0,098
	6,706
	34,602
	23,402

	25250
	0,093
	6,706
	36,101
	23,289

	26900
	0,087
	6,706
	37,594
	23,161

	28550
	0,083
	6,706
	38,911
	23,065

	30200
	0,08
	6,706
	40,323
	22,994

	31850
	0,076
	6,706
	41,667
	22,91

	33500
	0,073
	6,706
	43,103
	22,84

	35150
	0,069
	6,706
	44,248
	22,739

	36800
	0,067
	6,706
	45,455
	22,677

	38450
	0,065
	6,706
	46,729
	22,654

	40100
	0,062
	6,706
	48,077
	22,583

	41750
	0,061
	6,706
	49,261
	22,544

	43400
	0,058
	6,706
	50,251
	22,49

	45050
	0,056
	6,706
	51,282
	22,414

	46700
	0,054
	6,706
	52,356
	22,363

	48350
	0,053
	6,706
	53,476
	22,339

	50000
	0,05
	6,706
	54,645
	22,284
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