Determine how many shopping trips will be made to each of the

four shopping centers.

coeflyg; =—0435  coefigpgee =00172
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Trips to each shopping center:

tripsq =tips-Fa
tripso =tips-Paz
tripe3 = rips- P.A,E
tripsy =tips-Pag

tripsq = 66
tripso =7
tn’p53= 118
trips4 = 3809

Paq=0.016

Pag =0.002

Pay=0.029

Pag=0952

Problem 8.8



Problem 8.22

Determine the user equilibrium traffic flows.

Q=3  Yxq)=8+05x%; tolxg)=1+2x  t3(x3)=3+075x3 (given)
ty(q) =95 t4(0) =8 ty(q) =525

t5(0) =1 to(g) =7

t3(0) =3

S0, Route 1 will never be used since

t4(0) = ta(q) > ta(q)

therefore,

th=tq

1+20,=3+ 07324

Q=43+ Xq

1+ 2x3=23+0.75-(q - x5}

¥ =1545 ¥--1000 = 1545 veh/h

13:=[|—J-:2

¥y =1455 ¥4-1000 = 1455 veh/h



Problem 8.23

Determine eguilibrium flows and travel times before and after reconstruction begins.

Let subscript 11 denote route 1 before construction
Let subscript 12 denote route 1 during construction
Let subscript 21 denote route 2 before construction
Let subscript 22 denote route 2 during construction

Ciq=4 tgq =2 Lqz=3 Cyp =2
tyo -ty =35.28 5 or 0.558 min (given)

Also, since for UE, t, =t5;
taz - 13y = 0,588 min (1)

too=10+ 15%37
t21 =10+ 1.5-}{21

Substituting the above two equations into (1)
{1{1 + 1.5:%99) - ['1{] + 1.5:%54) = 0.588
and solving for », interms of X 5, yields:
):21 :):22—{]392 [2]
Alzo, for the traffic increase:
.3':22 = 1585)‘:21

ar

oy :{1.5935-x22

Substituting inta (2):

05935 %95 = x99 — 0.202

Xoo = 0.964 ¥97-1000 = 964 veh'h flow on route 2 after construction

tz2 =10+ 1,5.;-:22 tz;_, =11.45 rin travel tima after construction
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%12
typ=6+8 —
Lc12)
veh'h

K12=2.{]42 :-:12-1{!{][}=2{142

from User Equilitarium:

t4q =1tpp - 0588 tyq4=10.286 min
211
r"x b
111
ty4=6+8.| —
L 11
x11=2.42‘9 :-;11.1[]-[][}=2429 veh/h
."'x A
211
tyy=10+3 —
L €21)
%94 =0.672 ¥91-1000=572 veh/h

flow on route 1 after construction

travel time before construction

flow on route 1 before construction

flow on route 2 before construction



Problem 4

1. A data set including real and perceived waiting tisi@rovided (idata.xI® on the class
website) You are astd to estimate the coefficientsd, ) using Data-analysis software

provided byExcel Seethe procedure in Appendon the class website

Answer:
SUMMARY OQUTPUT

:gression Statistics
Multiple 0.8693333
R Square 0.480711
Adjusted 0.476419
Standard 0. 520911
Obzervati 123
ANOVA
df 55 MS F mificance F
Regressic 1 30.39394 30.39394 112, 0108 6. 27E-19
Residual 121 32.83314 0. 271348
Total 122 63. 22708

Cogf&edepnandard Er1 t Stat  P-value Lower 95%Upper 95%ower 95. Opper 95. 0%
1—0.10591‘ThiP6169 -1.10126 0.272969 -0.2963 0.084485 -0.2963 0. 084485
0 6. 27

X VarAabl 0. 966734 0.091345 10. 58332 E-19 0.785912 1.147396 0.785912 1. 147396

éb, =-0.106
Therefore,j
i b=0.967

and PWT =- 0.106+0.967*WT (1)

2. Since people are likely to pick options where tliperceived travel time is smaller, then we
can use Equation (1)aboveto serve as the deternstic (nonrandom)componentof a
disutility function of a timing planlf we assumehat utility is the negative of the disutility,
then Equation (2 below will serve as ouutility function with error termUto capture
randomness our model

V=-(b+H*WT)+e 2
Based on the coefficients you estimated in Question (1), You agd taskpplythe Logit Model

to estimate how many students will choose plan #1 given following twalsigming plans.
(Assumeatotd of 70 students (SeeExample 8.6 inthetextbook).

WT
Plan #1 3min
Plan #2 2.5min




Answer:

Utility function(nonrrandom) U =0.106- 0.967* WT
So, for plan #1 U, =0.106- 0.967*3=-2.795
For plan #2 U, =0.106- 0.967* 2.5=-2.312

The probability of Plan #1.:

eu1 g 279%
PrGDIan#l) = eu1 + eu2 = e 2795 ) 2312 =0.382
The probability of Plan #2:
eu2 e 2312
Pr(Plan#2) = T = G775, g 23 =1- Pr(Plan#l) =0.618

Predicted number adtudentshatchoose Plan #1 is=70*0.3& 27
Predicted number adtudentshatchoosePlan #2 is=70*0.68 = 43



