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Influential Factors on Passengers’ Behavior Intentin
for Taxisharing Services

M & ® Huey-Kuo Chent
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Abstract

Taxi sharing is an efficient measure to mitigasgftc congestion and parking
problems. It can increase the total number of tryséng the current para-transit
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systems and hence reduce the number of trips latprivehicles. This research
adopts the well-known theory of planned behavi®B)to identify three important
constructs, i.e., attitude, subjective norm andcpption that affect travelers’
intention on taxisharing services. In addition Magy of literature review, three more
constructs, i.e., safety, rate, and travel time ateo identified. With these six
influential factors on behavior intention, strucéirequation modeling (SEM)
technique was adopted for analysis.

To collect real data, a questionnaire survey wasdueted with the current
and potential passengers using the existing taxishaservices between Jiantan
Metro Station and Chinese Culture University. Wtis real data, six hypotheses
were constructed and examined. The results indittzeé the four factors, i.e.,
subject norm, perceived behavior control, time a#l as rate, do have significant
influences on consumer behavior intention for telxaring services. Therefore
more taxisharing services at other places are ermged if the four other
influential factors can be well treated. On the wary the safety doesnt have
significant effect on passengers’ behavior intemiamplying that the taxisharing
passengers have no concern about crime.

Keyword : safety assessment model, impedance between thep&fDGIS,
decision support system
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Abstract

Taipei top ten accident-prone location is count thember of accidents to
arrangementsort, from 103 year to used Institud&rafisportation .MOTC set CBI value, as
judged index accident prone locations and calcukateident-prone locations based on the
threshold value, and then combine the Root Causdysis, contray to the accident-prone
location’s causes,accident type, accident periodl & further delve into and invited the
relevant traffic engineering, law enforcement ageson the spot survey.

At last the improvement measures are receive ofdiei Accident Prevention Working
Group tubed, and routine every month to conveneoeking group meeting to track and
discuss the construction schedule.Since 104 yeztt the scroll management to review the
accident-prone locations quarterly, and activelgimpiotion traffic safety. By the end of October
104 year.Compare 103 year with last year top tenident prone locations the improve
effectiveness, the total number of accidents isedse 78 item(-48%), each intersection’s
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accidents showed a downward trend, which appeat goproved results.
Keywords: accident-prone CBI ~ Root Cause Analysis scroll management
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Abstract

This research investigates the problems associaittdthe Taiwan Railways
Administration’s (TRAs) on-line ticket booking system which does not allow
for price discrimination and overbooking. We thereffocus on the issues of
redistribution strategies for the limited ticketsmurces. In this research, we
construct a simulation model and assume that thezethree kinds of customers

(i.e., travel agent, businessman and general customeach with his or her
individual booking behavior in the TRA's on-lineki¢t booking system. Nine
scenarios combined different booking confirmati@adlines (i.e., two days,
three days and five days and various resource ticket released strategiése.,
full allowance in the beginning, half allowancetle beginning and full allowance
after a week, and constant daily allowance rate0%1) are analyzed via
simulation experiments with the simulation softwarena. System performances
are evaluated by three different objectivdamaximizing total system revenue,
minimizing total ticket cancellation costs, and ingixing total system net vallie
Findings in this study show that the best tickehaggement strategy in terms of
maximizing total system net value is to set thé&impticket confirmation deadline
as three days after booking combined with the nesodicket released half
allowance in the beginning and full allowance afteweek. If decision makers
aim to pursue the minimal total ticket cancellat@msts, setting the booking ticket
confirmation deadline as five days with the reseuticket released 10%
allowance daily would be more desirable.

Keywords: Revenue Management, Simulation, Railway Industyline
Booking System
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A Hybrid High-occupancy Regulation
Policy for Congested Freeway Sections
wEegt o weE 2 REd

Chih-Peng Chu Shou-Ren Hu Ping-Hsun Su
ABSTRACT

Traffic congestion, especially highway congestimes become a significant problem for
transportation systems in most countries. Recentiype countries have introduced traffic
regulation policies such as High-Occupancy Veh{el®V) Lane and High-Occupancy Toll
(HOT) Lane. In this study, we propose a hybrid H@Wulation policy and apply to a segment,
a new elevated section from Wugu to Yangmei ofTiigran National Freeway No. 1 system.
The nested Logit model is used for modeling roaer liehaviors, and traffic flow data are
collected from Institute of Transportation (IOT)QMC. The conclusions are as following: (1)
In the two-occupancy-plus (2+) regulation scenatiee GP-GP (general purpose) lanes
highway policy is always the best one; (2) In threé-occupancy-plus (3+) regulation scenario
with $NTD 5 toll, the HOT-HOT lanes highway policyalways the best one; (3) In our cases,
when the government wants to implement the HOT taleshould be least than $NTD 15.;
and (4) If the carpooling cost is too high, the HOVHOT policy is not able to reduce the
total travel cost for the whole highway system. Thenerical analysis results would have
policy implications for the freeway bureau and goweent office to provide a better freeway
service during peak periods on a congested freeaaidor.

Keywords: Traffic Management, HOV, HOT, Nested ltdgbdel
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1. Introduction and background

For a long time, traffic jam has been an annoyingblem in most
developed and developing countries. It not only esgkeople’s mobility very
inefficient but also has negative influence on styciand economy. This
congestion phenomenon has been getting worse aondht-reeway No.1
system in Taiwan, especially the segment around #oguan airport section.
In order to reduce traffic congestion and distibuntensive flow into
alternative routes, the government impelled anagéxi/road section to expand
road capacity on the segment between Wugu and Yanfithe design
configuration is illustrated in Figure 1. The puspaf this study is to discover
the possibility of implement the high-occupancyulagjon policies in this
section. If it is possible, then what combinatidrtle policies would be the
best?

Xiwu Elevated road

Southbound hﬁhm O
- A

Northbound Elevated road

Source:

MOTC

1 Yuanshan

2 Taipei

Yangmei

Toll Station 3 Sancheng

4 Wagn

ﬁ H Linkoun
6 Taoyusn

Zhongli-Yangmei Linkou-Zhongli Wugu-Linkou 7 AirgortSystm

8 Neili

9 Zhongh
T 2 = 10 Pingzhen
Number of Two lanes Three lanes | Two lanes . o

lane I = 1< ;l

(Policy lane) 1 Yangmei

Figure 1 lllustration of design configuration
Source: MOTC

As the difference between supply and demand in toagsportation
continues to increase, if road users still drivanalor still keep low occupancy
at the same specific time period and on the same, mngestion will occur
repeatedly. Traffic congestion will reduce the efifeeness of road systems.
The concept of the High-Occupancy Vehicle lane (H&ne) is different from
that of congestion pricing. The main concept of H@we is using high-density
transport to increase the road systems’ operatigifiattiveness by allocating
more people with fewer vehicles.
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HOV lane in the United States has been developaudoe than 40 years.
It has the largest number of HOV lanes and the rzadtiess systems in the
world. The HOV lane was first introduced in 1969aasExclusive Bus Lane
(XBL) on the 1-395 Shirley Highway in Virginia, USAXxclusive Bus Lane
was originally proposed to encourage transit ridigréo improve congestion
at peak hours, and later extended fully to Pamsitalt means that it is used
for carpool and vanpool vehicles of two or more gleqFuhset al, 2002).
Since then, the concept has been developed angdpplvarious types and
operational strategies to improve traffic congestand increase transport
efficiency (Johnston and Ceerla, 1996; DaganzdGassidy, 2008; Chung and
Choi, 2010).

A research conducted by Institute of Transportatidi®TC's (1993)
about the issue of “A Feasibility Study of HOV Hams on the Taipei—
Taoyuan Section of Sun Yat-Sen Freeway investigdiféerent vehicle types,
road width, average passenger, level of interchaoggestion and level of
service on the Taipei-Taoyuan section. The conaiupbinted out that HOV
lane should be deployed inside the lane of thewfage Chung (2008)
mentioned that if HOV lane in Taiwan will be implented, he reminds that
in terms of engineering feasibility, some road segts need to reach the
standard for setting up HOV lanes.

However, many traffic managers found that HOV lahed capacity-
wasting problem, resulting from a low utilized réiahlgren, 1998; Dahlgren,
2002). In order to make traffic flow more efficietitey who wanted to reduce
congestion and overcome the inefficiencies, becatvecates of congestion
pricing with HOV lane. High-occupancy toll lanes@H lanes) attempt to
allow single-occupant vehicles (SOVs) or low-ocaupeehicles (LOVS) to
use the fast HOT lanes by paying a toll to maker¢ineaining capacity of the
HOV lanes be used sufficiently (Meyet al, 2006). There are a few steps
which must be taken before an HOV lane is adatedHOT lane, including
(but not limited to) determining organizational fraworks, selecting toll-
collection and enforcement technologies, and ethgaand gaining the
support from the public (Nesamagtial, 2010). Although HOT lane policy is
proved to help increase the general purpose (GIPH&V lane’s utility in the
U.S., many people may consider that HOT lane isfirsrich people. Thus,
HOT lane causes a lot of equity problems (Megaf620

In order to reflect the consumer behavior, we empl@.ogit-based route
choice model. Zhangt al. (2008) proposed a second-order control algorithm
whose main concept is to calculate divided tok rd flow with a feedback-
control mechanism. The first step is to determipinaal flow of entering HOT
lane, and then use a Logit model to calculate cgittoil rate.

Chuet al (2007) proposed a concept of bi-level model fiqy related
to high occupancy vehicles. It is viewed as an stdjent phase with the
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sending tentative information (including mixed fléane, HOV lane and HOT
lane) from authoritative decision makers (high let@road users (low level).
Road users will make an optimal decision to traBeth decision makers and
road users will gain the utmost benefit by shathegr information.

The purpose of this paper is to propose a solutosolve the traffic
congestion problems in the field on the Nationadway No.1 in Taiwan,
especially when the elevated road section (Wugugifam elevated road
section) completed. In order to determine whichtstyies (strategy) are (is)
appropriate, a mathematical model is constructetieip decision makers
decide how to use a strategy as mixed flow la¢Q& lane or an HOT lane
under specific sections and time periods on thstiexy freeway system.

2. Model Formulation

2.1 Problem Statement

Three road policies are proposed here: GeneraloBarlane (GP lane),
HOV lane and HOT lane. Though, usually administatdecide freeway
policies, road users are the ones choose lowedllirey cost for themselves
and make different responses toward different pdidJsually they estimate
travelling cost and make decision based on theasibn and past experiences.
In our study, we classified road users into thngees: Drivers of “Low-
occupancy vehicle without toll” (LOV), Drivers otLbw-occupancy vehicle
with toll” (LOVT) and “Carpooling” drivers (C). Thérst type is driving-along
road users, the second one is road users who teddving alone, and is
willing to pay a toll to use a HOT lane. The laseds road users who prefer
carpooling.

The situation of three interchanges models hasseations as shown in
Figure 2, and the traffic direction is from A to @/e also assume lane 2
maintains GP lane all the time. Elevated road seci$ divided into two
segmentsag andgc . Each segment will be assigned a type of lanedbase

on policy adjustment.

Therefore, seven combinations of regulation patiaee listed: GP-GP:
the segmenig is GP and the SegmeB€ is GP; GP-HOV: the segmeaB
is GP and BC is HOV; GP-HOT: the segmepg is GP, and theBC is
HOT; HOV-GP: the segmepig is HOV and BC is GP; HOV-HOV: the
segmenppB is HOV and BC is HOV; HOT-GP: the segmepB is HOT
and BC is GP; and HOT-HOT: the segmé® is HOT and BC is HOT.
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C B A
tr gis i
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GP Lanes
Policy \ -
Lanes { —
N5
o Planning Section —
C B A
| ?_ %J : 1L
Lahe 2 <J
Lane 1
—_ Planning Section —]

Figure 2 The road network of Wugu-Taoyuan-Yangmeli i&s simplification

We also assume that all of the road users thag¢ dnivthe elevated road
section from A to B do not change their mode anymBor example, if
someone is the user of “Low-occupancy vehicle” aithtoll on segment
AB, he/she will not change his/her mode like the a$d&ow-occupancy

vehicle with toll on segme®C .

2.2 Model Assumption

To simplify the description of the model, an illkeged example of the
model is also shown in Figure 2, which also shdvespglanning section from
A to C. The model has three interchanges: A, B@nA is the origin, B is an
intermediate point and C is the destination. Tteelrosers have to follow the
direction of A to C.
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Assume N; and N are the amount of trips which includes trips from

Ato B and A to C, andN; is the amount of trips from B to C. Both of the

road users from interchanges A and Bhave three sg@lgarpooling), LOVT
(Low-Occupancy vehicle with Toll) and LOV (Low-Oqmancy vehicle
withoutcarpooling ) to choose. When road users select one of thefeped

modes, they will not change the mode again urdiileg the freeway segment
via the specific interchange.

Parameter:
d, distancébetweerA andB.

d, distancebetweenBandC.

Cap, road capacity on general road sattb segment;
Cap, road capacity on elevated road sattt segment;
Cap,, road capacity on general road setéb segment ;
Cap,, road capacity on elevated road sectt segment.
Utility function:
U, utility of modei user withoccupancyjon thesegmenk
Travel cost function:
TG, travelcostof modei user withoccupancyj on thesegmenk

Variables:
g, amount of mode i user with occupancysguon the segmehi

2.3 Cost Function

When a trip is generated, it will surely lead te #tost associated with
travel time. As a result, we need a travel-costfiam that represents a road
user’s travelling cost for driving to the area @(h point A or B). In our study,
the trip cost includes travel time cost and mod# toat are generated from
road users. Suppos€(v,,, i¥ a cost function represents the travel time as

"per unit distance" by Bureau of Public Roads (BPRE formula is as follow:
V
T(v )= f 1+0.15¢0
() = T HL+ 0.15(2 ) (1)

where,
f, = free flow time

Cap = road capacity
V... = vehicle flow of type m road user ohet segmwnt s with policy
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The road users will select a mode to travel orirdewvay. Therefore,

each mode selected by road users has a cost o?rtrﬁp and it is
presented as:

TQHS:
travel cost of "LOV with no toll"'ugeon segment s with policy
TC, = travel cost of "LOV with toll"user on sgnent s with policy 1

TC, .= travel cost of "carpooling"user on segme with policy r
Then they will be calculated as:

TClns = ds [0’ [T(Vlns)

TC, . =d, Ler 0T (v,,.)

2ns

TC3ns = ds m D-(VSns)
where,
d.= the distance on segmer

a=value of time
2.4 Demand Function

Now according to the road users’ preference, wellshdassify all trips
into three categories. Road users’ demand is reptes as};, , wherel means
whether the road users are willing to pay tollloe $egment or not. Therefore,
ifi =1 it represents that the road users are not witlingay toll. j means that

the road users are in different amount of occupaRoyr types of occupancy
are defined, including one person, two personggtpersons and four or more
persons. Next means that the road users are driving on diffeseations. If

k=1 it represents that the road users are driving on Alse, k=2 are

driving on the E, and k=3 are driving on theBC. As a result, we get

the twenty-one types of demands..

This paper forecasts the demand of trips of differeodes on the freeway
by using the nested Logit model. Nested Logit modwlolves the
consideration of preference for choosing amongcdmedidate modes. The
structure of the nested Logit model in our studstiswn in Figure 3.
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ALL Road Users

One Two Three Four plus
Occupancy Occupancies Occupancies Occupancies
—  — —  —
Willing to Unwilling Willing to Unwilling Carpooling Carpooling
pay toll to pay toll pay toll to pay toll

Figure 3 Structure of Nested Logit (for 3+)

The demand function is as follows:

U Z. 0.
e ijk e jk ik
O = N[R, [P = U 5 >
Z e Z ezj'kmj'k ( )
P00 g =
where,

N = the total number of users

R,; = the probability of road user seletite mode i in occupancy |
P = the probability of road user slects the ocoepa

U, = utlity of road user selects the moda bccupancy j at section
Z, = parameter of inclusive number

I, = Inclusive number in occupancy |

ro=ind e

'Ol
And U, is a utility function by road users:
Uy =U -TC s -Cy , i OmiOnkOs (3)

where U is a constant term representing the utidéiteived through a trip,

and it could be related to individual’s daily incenind Cik is an extra and
potential cost with different modes for road useoccupancy j at section k.
It is calculated as follows:
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Cy =0 C,u=r C, =C C, =c—1/2
C.y =2[C, C,y =2[c—7/3 C, =25[c

where,

r = toll
¢ = carpooling cos

3. Computational Results

Because not all situations fit to either the HONdar HOT lane scheme,
we need to know which situation that the HOV lan&l®T lane scheme can
be applied to. In this section, we use a spec#gedo evaluate the developed
mathematical models. First, we collect the testadmbm Institute of
Transportation (IOT), MOTC, and Taiwan Area NatioReeeway Bureau
(TANFB), MOTC, and then test the models after agrag and verifying the
data. Next, we analyze the results to verify theettigoed models.

3.1 Data Collection

We check the vehicle flow near the Taishan toltieta Yangmei toll
station, and the interchanges between the twatations. And we divide the
daily data into morning peak hour and afternoorkgesur. We also divide
the daily data into weekday and holiday. Thereaght road segments in
total between these two toll stations. North ofp@it interchange contains 4
lanes in general road section, and 3 lanes in ddvw@ad section; south of
Airport interchange are 3 lanes in general sectiad,2 lanes in elevated road
section. To match the structure of elevated roactise we simplify
congestion road segments to two freeway segmensedban road
characteristics such as numbers of lanes and draffilume: Wugu
interchange to Airport interchange, Airport intesidge to Yangmei
interchange as presented in Figure 4 and 5.
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2 lanes 3 lanes

F N
v

Elevated
Segment 2 Segment 1 road section

Yangmei Airport Wugu

Figure 4 General Road Section from Wugu to Yangmterchange

3 lanes 4 lanes

A
v

General
Segment 2 Segment 1 road section

Yangmei Airport Wugu

Figure 5 Elevated Road Section from Wugu to Yangmerchange

Since freeways offer high-speed operations, iagy/¢o evaluate whether
the traffic condition is efficient based on the L&8eria. We transform the
service levels into service flows as listeditHCM in Taiwan 2001, in Table
1. If the flows in each travel direction are lowlean the LOS criteria, it means
that the traffic flows overload with vehicles oratb Then we can know these
flows as freeway congestion road segments.
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Table 1. The LOS Ciiteria in Each Road Section

Road sectiorn
Elevated General
Number of Lan (pc/hr) (pc/hr)
2 3916
3 5868 5868
4 7912

The traffic flow data were collected at the intexnbges between Wugu to
Yangmei toll station from 10T, MOTC, and TANFB, M@T There are nine
interchanges along the National Freeway No. 1 irtheon Taiwan. Each
single vehicle passing the interchange is reconded hourly basis. We also
collect data regarding vehicle occupancy and ofagstination (O-D) table.
Next, we arrange all the parameters setting as sfi@ble 2.

Table 2 Parameters Setting

Parameter Value Unit

N * 11507 person

N 2 3836 person

N, 6160 person

f, 2/3 min/km

a 4.9 $NTD/min
Cap, 7800 veh/hr(4 lanes)
Cap, 5850 veh/hr (3 lanes)
Cap,, 5850 veh/hr (3 lanes)
Cap, 3900 veh/hr (2 lanes)

d1 19 km

d, 10 km

N, is equal to N* plusN®. Then N, and N, are calculated by
Sunday afternoon peak hour data and multiplied bkiicke occupancy
percentages.N, is separated intd\lj and Nf by O-D table. Because we

get the percentage that the road users are goihgratrossing across the
airport interchange from the O-D table.
In the empirical study, we also want to know how thll and carpooling
cost would influence the model. So we test the rhsideultaneously based on
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the five types of tolls (SNTD 5, $NTD 10, $NTD I\ TD 20 and $NTD 40)
collected, and nine types of carpooling cost (SNIT) $NTD 15, SNTD 20,
$NTD 25, $NTD 30, $NTD 35, $NTD 40, $NTD 50 and $NEO) paid.

Finally, we use Matlab 2010R to solve the modetbmputing the cost
in Equation (1) and the distribution in Equation (Bing iteration process to
find the equilibrium of the traffic flow.

3.2 Results and Discussion

The results of three conditions of both two (2+)dathree (3+)
occupancies plus policy are presented in Figuresid 7 which show the
scenario for low carpooling cost ($NTD15). If thighh occupancy vehicle is
defined as two-plus (2+) then the best regulatiolicp is the HOT-and-HOT
for the range of high occupancy lane toll from $NoTd $SNTD40. However,
for the three-plus scenario, when the carpoolirsl cwreases, LOV’s number
will increase too and the LOV users, who are wglin pay a toll, will increase
in HOT, too. If the toll increases, the users, vane willing to pay a toll will
decrease and LOV, will be willing to carpool. letikarpooling cost is higher
than the toll, HOT policy is better than HOV scheme

Scenario carpooling cost=15(2+)

——GP-GP
—T 0
——GP-HOV
%
8 “fe=GP-HOT
(8]
s ;
46 == HQOV-GP
2 P K
=ie=HQOV-HOV
O O——O—=0
=0=HOT-GP
0 10 20 30 40 HOT-HOT
Toll

Figure 6 Scenario carpooling cost=15(2+)
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Scenario carpooling cost=15(3+)

B
—4—GP-GP
’ i == GP-HOV

§ 7/ = GP-HOT
= =>6=HOV-GP
5 ==HOV-HOV
~@—HOT-GP
/4
et HOT-HOT
0 10 20 30 40
Toll

Figure 7 Scenario carpooling cost=15(3+)

Figures 8 and 9 show the policy scenarios for nraduarpooling cost
($NTD35) for both two (2+) and three (3+) occupasgdlus policy. If the high
occupancy vehicle is defined as two-plus (2+) ttienbest regulation policy
is the HOT-HOT for the range of high occupancy ldok low enough
(BNTD10. If the toll is higher than $NTD10, therethest regulation policy is
GP-GP. Similar finding is applied to the three-p|8s) case.

Scenario carpooling cost=35(2+)

. g —4—GP-GP
- ~8—GP-HOV
9 —#—GP-HOT
s // —>e=HOV-GP
= A A —=HOV-HOV
L i i
—o o —0—HOT-GP
——HOT-HOT
0 10 20 30 40
Toll

Figure 8 Scenario carpooling cost=35(2+)
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Scenario carpooling cost=35(3+)

=—GP-GP
== GP-HOV
==fe=GP-HOT
>=HOV-GP
=3i=HOV-HOV
& * =0=-HOT-GP
HOT-HOT

total Cost

0 10 20 30 40
Toll

Figure 9 Scenario carpooling cost=35(3+)

Figures 10 and 11 show the policy scenario for heghpooling cost
($NTD60) for both two (2+) and three (3+) occupascplus policy. The
results show that the GP-GP regulation policy & hlest for both scenarios
regardless the HOV toll.

Scenario carpooling cost=60(2+)

- —— ——GP-GP
RO % ~#—GP-HOV
2 == GP-HOT
= /// =>=HOV-GP
o ==HOV-HOV
~®—HOT-GP
— * ~=HOT-HOT
0 10 20 30 40

Toll

Figure 10 Scenario carpooling cost=60(2+)
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Scenario carpooling cost=60(3+)

il X ——GP-GP
% =f@—GP-HOV

@ p e GP-HOT
(&)
= Va e=é=HOV-GP
o
= — B——iiit oY =3¥=HOV-HOV

. . . . . HOT-HOT

0 10 20 30 40

Toll

Figure 11 Scenario carpooling cost=60(3+)

4. Conclusions and Suggestions

This study presents the results of the feasibla npalicy for high-
occupancy regulation policy, implementing as a wiaynproving the existing
general propose lane on the National Freeway Netwden Wugu to Yangmei
under different control/tolling policies. The usshavior model is designed as
a nest Logit choice model with the carpooling asd road toll is applied to.
Two scenarios of high-occupancy regulation arerséte developed model:
the two-occupancy-plus (2+) and the three-occupghey (3+). Three
highway management policies are discussed: ther@lelRarpose (GP) lane,
the High Occupancy Vehicle (HOV) lane, and the H@bcupancy Vehicle
with Toll (HOT) lane. We compare those highway ngarmaent policies for
their total travel costs.

From the results of this study, we suggest theofahg managerial
policies:

(1) If the HOV is set as the two-occupancy-plus)(Begulation, then
the GP-GPlanes highway policy is always the best(tor the toll higher than
$NTD5);

(2) For medium carpooling cost (NT$35) case, inttiree-occupancy-
plus (3+) regulation scenario and the toll is sebé NT$ 5, the HOT-HOT
lanes highway policy is always the best one;

(3) In our cases, when the government wants toampht the HOT, the
toll should be least than NT$ 15;
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(4) If the carpooling cost is too high (higher tHdm$ 60, in our study),
the HOV or HOT policy is not able to reduce thatdtavel cost for the whole
highway system.

The calculation is based on the real data thaeaded and some
reasonable assumptions. Through the software, Ma04a0R, the equilibrium
of traffic flow is reached then the total systensicis obtained for different
scenarios. This study already provides the sceaaatysis for carpooling cost
and toll. Therefore, for traffic management poliopplementation, the
investigation of carpooling cost is essential fatttier study.
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