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ABSTRACT

Considering the travel character of travelersjtaitte of travelers and the original attribute
of transportation modes, and searching the trav®&ll &nd travel time of private cars and public
buses, this paper sets up a logistic model to trgage the travelers' behavior in Ho Chi Minh
city. Specifically, the significance level usedtiis model is 0.05. Through this model, it shows
that the major factors affecting the behavior @fvéler are travel distance, the difference of
travel cost between cars and buses, the cost gestion, the parking fee of cars, the difference
of time between cars and buses, and the time &welers to reach the bus stops on foot.
Furthermore, this model indicates that by incregéime fuel fee, parking fee and congestion fee,
less travelers would choose cars as their tragél to

Key words:traffic travel, travel mode choice, travel cosg Ghi Minh city.

1. INTRODUCTION

Analyzing and valuating the traffic flow is a kimd approach for evaluating, distributing,
and balancing private traffic flow and public tiafflow. Under the precondition of satisfying
travelers' demand for traffic system, the impleragah of traffic charge is a commonly used
measure for traffic management and traffic jam i@nin order to valuate the traffic charge
plan’s effectiveness, a common way is to estahlitigfiic system model. However, one of the
most diffcult problems of the traditional publiaffic system model is that it is hard to describe
how the travelers choose traffic route and senhbarthy and Ashtakala [1] think that the Logit
model is featured in clear physical meaning andaisy for calculation, so that it is the most
widely applied disaggregate model [2]. Accordingh® model, Wu et al. [3] propose a model
for settling the traffic jam. This requires the pakraffic system to be expanded as a multi-
model transport system, and meanwhile, the vebpiatking, driving, and price systems [4] shall
be viewed and analyzed in overall aspects [5]. pinmpose of adopting multi-model transport
system is to optimize public traffic service capacvVedagiri and Arasan [6] study the balance
of private and public vehicles on a road transpgstem. Gito et al. [7] apply select probability
model for travel mode to conduct estimation ondtaaodes sharing rate. In order to study the
traffic and transport plan in an overall mannere tinavel status of all vehicles shall be
considered. However, the variation of travel vehidémand and the interactive effect of private
cars and public vehicles on the road make thislprolvery difficult to be settled [8].
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According to the travel data of Ho Chi Minh City @ctomber of 2013, this paper studies
the affecting factors in travel mode selecting. &fjmally, we use the data to capture the value
of the travel fee and time of private cars and jgubkhicles, on which we build the Logit
regression model. In this procedure, the seleaiathe characteristic variables is the key point
[9]. Based on the Logit regression model, thetytdiifference of travel modes is calculated and
used for describing the utility derived from thaveler’'s selection change in travel mode.

2. THE THEORY OF LOGIT MODEL

In order to simulate the travel behavior of travgle utility value can be determined for
each type of travel mode, which would reflect thifityi that the traveler obtains by selecting the
specific travel mode. All the travelers always htpselect a travel mode with the largest utility.
Factors that affect the utility value of travel neodre numerous and complicated, and are also
random to some extent. Therefore, the utility vatua random variable and is usually called the
random utility.

Assume that there are m travelers in the actudleoved traffic system, the utility of the
travel mode selected by traveler can be expresséuketfollowing formula:

Uin = 1“'rin + Sin (1)
in the formula,U;,, represents the random utility value of No.i trawedde to traveler-nV;,

represents the utility value that can be determoveabservedg;,, is the random error term; the
utility value V;,, that can be observed could be expressed by tleving formula:

K
1Vin = Zk:lekxink 2)
in the formula X, represents No.k eigen value of No.i travel modecsed by traveler-n, such

as travel fee, travel time, and comfortable feelidg is specific parameter, which can be
estimated by statistical inference method from dbeerved data. Since the utility value of a
specific type of travel mode is a random variabie, travel mode selection of travel is actually
concerned to probability, namely how much probgbthat the travel could select a certain type
of travel mode. However, such selection probabiligpends on the eigen value of utility
function and distribution of random error terms.ctiuld be obtained that the probability of
selecting No.i travel mode by traveler-n is asdatl

(Vin)
Pry, = —poin
Bl exp(Vin)
in the formula, N represents the total numberafdét modes available.

®3)

3. ANALYSIS ON FACTORS AFFECTING THE RESIDENTS'
SELECTION OF TRAVEL MODES

Travel mode selection of is a key point of travehavior study. It points out how travelers
select travel vehicles under the affect of varitators [10]. These factors mainly include the
travel characteristics, traveler attribute, andibigd-in attribute of travel mode.

Travel characteristics include travel purpose,dfalistance, and trave frequency, etc. The
travel mode selection of travelers is mostly atfddby travel distance and frequency. The travel
distance directly affect the travel fee, and tteréase of travel fee could directly affect sharing
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rate of private cars and public vehicles.

Traveler attribute include the individual attribaed family attribute. Among them, gender,
age, payment mode, and the number of family meméierghe key variables of travel mode
selection.

As for the build-in attribute of travel mode, Himmd Sato [11] think that the two travel
modes of private car and public vehicle contair fowild-in attributes: travel cost, congestion
fee, private car parking fee, travel time, and muathicle waiting time. Among the above, if the
traveler selects private car, the specific builditributes that can affect its decision would be
travel time, travel cost, congestion fee, and payltee; and if the traveler selects public vehicle,
the specific build-in attributes that can affest decision would be travel time, public vehicle
waiting time and travel cost.

The travel time of private car is defined as the tatio of travel distance and vechile's
average travel speed. According to the Ho Chi Muity traffic report issued by Tien-Phong
Company [12], the average travel speed of privatedaring rush hours is 16.7 km/h. And the
travel distance would be acquired by investigatirgactual travel behavior of traveler.

The travel cost of private car is composed of twa vechile operating cost (VOC, here
in this paper, the private car fuel fee is the dtdyn that is counted) and travel time cost [13].
Among the above, the private car fuel fee equadsniimber that the travel distance multiply
private car unit distance fuel consumption and iplylfuel price; and the private car travel time
cost equals to the number that the travel timéefdrivate car multiply traveler's unit time value
(also called the value of time, VOT). Here in tpaper, the following method is adopted to
calculate the unit travel time value, we assumettimmonth average income for the citizens in
Ho Chi Minh City is 350 dollars ($), working time 40 hours per week, and for each month,

there‘s‘i—i = 4.33 weeks, namely, the working time each montH.33x40 = 173.2 hours.
350

Therefore, the VOT id0T = s = 2.02 $/h. In this paper, the #95 gasoline price of

October in 2013, which was 1.158' $/L, is takenhasgasoline price. Moreover, the unit distance
fuel consumption volumen, which is determined byestigating the traveler's travel behavior, is
9.5 L/100 km.

Travel cost of public vehicle also contains twotgaticket price and time cost during travel,
the travel time of public vehicle consists of tivae on the vehicle and the waiting-for-vehicle
time.

The existing literatures usually only consider tt@ngestion fee or parking fee, and mainly
use the ratio of congestion fee and total travet,cor the ratio of parking fee and total travel
cost as the main attribute, which, however, ladksverall and specific consideration. In order
to visually show the process of travel mode sedectin this paper, the congestion fee and
parking fee are both considered. And the travet titifiference of private car and public vehicle,
and travel cost difference of private car and puléhicle are also treated as the characteristic
variables. Traveler's travel mode selection modehpplicable for complicated actual travel
mode selection problem, especially in the downtavea with congestion.

The above are the main factors considered in thgeipthat can affect the travel mode
selection. Certainly, factors that can affect ttavel selection are far more than these, such as
the travel time period and travel start and endhtgoin the travel characteristics; profession,
living habit, and drive license in the traveler id@eristics, as well as family structure, family
income, ownership and (or) use right status ofviddial vehicles (car, motorcycle, bicycle, etc.).
However, since the factors that may affect the dramode selection are numerous, it is
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impossible to record all variables in the invedima That's why we always select those factors
having major effect according to the consciousnghen designing the questionnaire. For
example, Xu et al. [14] only select factors of ntorihcome, gender, age, driving years,
education background, car purchase fee, paymenentoalvel purpose, travel time ratio and

trave cost ratio when studying how the travel @i&tcts Beijing residents' selection of travel

mode; Han et al. [15] focus on gender, age, incdms,IC card, family members, (have or have
no) children under 6 years old, car amount, traishnce, travel frequency, and car travel time,
public vehicle travel time, car travel fee, publ@hicle travel fee, and congestion fee ratio when
studying how the congestion fee affects residemigction of travel mode; Tushara et al. [16]
only investigate traveler's gender, age, professiod income when studying Calicut (where the
travel distance is fixed) staff (namely part of treevelers’ characteristics are fixed) travel mode
selection; Zhou et al. [17] only focus on travehite price, on-time performance, comfort

performance, travel time, and safety when studyirayel mode selection of travelers in

metropolitan cities; Zhu et al. [9] only considéravel time and travel fee when establishing
travel mode predictive Logit model with fuzzy vdiies. In this paper, according to the actual
condition of Ho Chi Minh City, we preliminary setesome factors and make some

transformation of the factors. For example, sifie paper only study the selection behavior of
travelers between private car and public vehitiettavel cost and travel time of private car and
public vehicle are not separately studied in thipgr. Instead, we focus on the travel time
difference and travel cost difference. Such kindtrahsformation reduces the scale of data
record, and makes the data collection and anahsier and more convenient.

Definitions of characteristic variables of travebde selection are as shown in Table 1. Let
X;nk be the factor affecting the travel mode, amongetvhi = 1, 2 respectively represents that

traveler n selects private car and public vehiceHis/her travel, k= 1, 2,..., 12 respectively
represents No.k kind of factor affecting the trawelde selection.

Table 1.The definition of special variable of travel modes

Affecting factor Variable value Symbol

Gender Male shall be 0; Female shall be 1 X

inl

Under 20 years old, 20-30 years old, ZlL-year
Age old, 4150 years old, over 51 years old, shal| X
respective valued as 1-5

in2

Flexible travel (leisure and shopping) shall bg

Purpose of Travel rigid demand travel (go for busss, go to scho¢ X,
go to work)
Payment Mode Pay by traveler itself; pay by the uni Xina

1 person: 1; 2 persons: 2; 3 persons: 3; 4 peis

Family Members over: 4 Xins
Travel Frequency 1time: 1; 2 times: 2; 3 times4d 8mes and over: 4 X,
Travel Distance <5km:1,5-10 km: 2, <10~15km: 3, >15km: 4| X;,.-
Travel -~ Cost  Difference /Actual values of investigation Xina

Private Car and Public Vehicle
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Congestion Fee X1no- actual value of investigation da,,; = 0) Xing

Private Car Parking Fee ilnm—: Oactual value of investigation dataxinm
2nld —

Time Difference of Private C

and Public Vehicle Actual values of investigation )

Waiting Time of Publi

Vehicles Xin12 = 0, X545 actual value of investigation data X;,,;,

4. FACTORS AFFECTING THE SELECTION OF TRAVELER'S TR AVEL MODE

After sufficiently introducing the travel behavi@nd analyzing the characteristics of
factors affecting the behavior of travel, this gatwill establish a Logistic regression model to
unveil the objective and subjective factors affegtthe travel behavior and how these factors
work on the traveler's travel decision.

4.1. Logistic regression model

In this paper, the statistics and analysis softv&P&S is adopted for performing logistic
regression analysis. We define the public vehicedl mode as "0", and define the private car
travel mode as "1". And, the probability of selegtprivate car for travel and the probability of
selecting public vehicle for travel would respeetywbe:

1

Priy,= ——
in 1+exp(—y)

(4)

Pry,=1—Pr, = —2C% 5)

1+exp(—y)
where,

Y= Vin = Voo =B+ 6, Xjn; + 0,Xjnp + - + 0:Xin12 (6)
in the formulaV, , is the utility obtained by selecting private car fravel; V,,, is the utility
obtained by selecting public vehicle for travel;iBa constant, —08,,is respectively the
coefficient for each affecting factor; a#f,,; — X;,;- is the variable shown in Table 1.

In order to determine proper travel mode seledtimrHo Chi Minh City, the investigation
guestionnaire is designed by combining with thectfhg factors in Table 1. We totally obtained
250 effective answered questionnaires in the erde Questionnaire information includes:
private car traveler individual information, trauelode selection information (travel distance,
travel frequency, private car and public vehiclvél time, and travel cost, etc.) and relative
preferential data on travel mode selection in faicdifferent congestion fees (for each time of
entering downtown area: $0.5, $1, $1.5, and $2)diffierent parking fees (for each day: $1.5,
$1.85, and $2).

4.2. Selection of regression variables

Chi-square test (also called the Pearson Chi-squest) is adopted for examining the
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independence among variables. The contingency tat##/sis method and the Chi-square Test
method are adopted in this paper to check theignldietween independent variable and

dependent variable. Various affecting variablestwafurther divided into lots of types. Some of

the types can be directly checked by Chi-squaré¢, Sese of the types need to be determined
by the purposes, and some of types cannot adofithihequare Test. Therefore, not every type
of variables can adopt the Chi-square Test. Thisstaused for the Chi-square Test is

h—h)2
=38 )

where h is the actually viewed frequency, wililés the anticipated frequency.

The results of Pearson Chi-square Test are givermahle 2. Setting significance
probability level as 0.05, and eliminating the affieg factors having over 0.05 significance
probability, the affecting factors of the probatyilimodel are travel distance, travel cost
difference between private car and public vehicteygestion fee, private car parking fee, travel
time difference between private car and public eehiand waiting time for public vehicle.

Table 2.Pearson chi square value.

Utility function (y) Pearson Chi

Affecting factor &;,; ~ Xip12) 519 square value
Gender Xin1 0.106 | 2.606

Age Xin2 0.579 | 2.877
Purpose of Travel Xin3 0.229 | 1.447
Payment Mode Xina 0.550 | 3.686
Family Members Xins 0.515 | 5.224
Travel Frequency Xina 0.563 | 2.044
Travel Distance Xin7 0.000 | 40.531

Travel Cost Difference of Private Car and Publibiéie | X;,.» 0.000 | 1.619E2

Congestion Fee Xino 0.000 | 55.029

Private Car Parking Fee Xin1o | 0.000 | 32.341

Time Difference of Private Car and Public Vehicle Xin11 | 0.001 | 68.386

Waiting Time of Public Vehicles Xin1z | 0.000 | 1.109E2

According to the investigation data, the travelprbability of travel mode has been made
of statistics. And the affecting factors of travideselection of travel mode are known. Then, the

values of coefficients corresponding to all affegtifactorsf,~—~0,, can be obtained by
adopting regression analysis on Formula (6). Sithee data of the corresponding variables

X;n7 ™ X;n12 that are adopted for regression analysis are nginal data, but the data
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calculated by original data, valufs—0,, obtained from regression would have certain
difference. But it can be seen from the deductioocgss that, the valué§;, ; — X;,1-

obtained from the regression analyllis—0, , values can be deemed as affecting degree of the
affecting factor on the selection of travel modettugy traveler.

4.3. Model constants and coefficients estimation

With the 250 collected investigation data, we ug&SS to conduct a binomial Logistic
regression at significance level 0.05. While cottishgcthe binomial Logistic regression, for the
sake of accuracy, we shall conduct it forward siepwScore test is an initial test, which
determines the close relations between independmtidble and dependent variable at the
beginning of the modeling. However, for the coneece of understanding, it is necessary to
examine the relationship between Cox-Snell goodoéfis as well as Nagelkerke goodness-of-
fit value and maximum likelihood square logarithatue.

Table 3 gives the value of the maximum likelihoogdare logarithm, Cox-Snell goodness-
of-fit and Nagelkerke goodness-of-fit. The valuetlod maximum likelihood square logarithm,
-2 log likelihood, is 45.397, while the value oétox-Snell goodness-of-fit is 0.489. The value
of the Nagelkerke goodness-of-fit is equal to tha€ox-Snell goodness-of-fit after correction,
the value of the goodness-of-fit after correctian be deemed as 0.852.

Table 3.Estimation Results of Model Summary.

Step -2 Log likelihood Cox & Snell R Square NagekeeR Square

1 45.397 0.489 0.852

In general, the maximum likelihood estimation meths used for the regression of the
model utility function of probability of travel medselection. Through the regression analysis of
the above data, the final results are got as shiovable 4.

Table 4. Estimation Results of Model Parameters.

Affecting contticionts Bl - XPE)
factor S.E. Wald df| Sig. | Exp(B)
8,612 Lower |Upper

Xins 10.118 4.051 | 6.238 1 0.0183 2.478H4 8.828 6.956E7
Xina -39.840 12.142| 10.767 L 0.001 0.000 0.00Q 0.000
Xino -2.605 1.231 | 4.473 1 0.034 0.074 0.007 0.826
Xini0 -6.029 1.956 9.499 1 0.002 0.002 0.000 0.111
X... |60.599 20.819| 8472 | 1 0.004 2.078H26 3.947E8 14QUE
X.., |-173.493 47.329| 13437 L 0.000 0.000| 0.00  0.000
Constant0.884 6.743 0.017 1 0.896 2421
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Table 4 shows that the factors, such as genderiragel purpose, payment method, family
members, and travel frequency are eliminated bectheir significance level is not sufficient.
Therefore, the factors which influence the traveldm selection for the residents in Ho Chi
Minh City are mainly travel distance, differencetrdvel cost between private car and public
vehicle, congestion fee, parking fee, differencdrafel time between private car and public
vehicle, and the waiting time of public vehicle.eBle results also indicate that it is feasible and
effective for the Ho Chi Minh City to take economieasures (such as increasing parking fee of
private car, collecting congestion fee, and sotomjuide travelers’ travel mode choice.

The utility function of travel mode selection camdstablished as follows:
U =V~ V2= 0.884+ 10.118X,7 — 39.840X%,5 — 2.605%9
= 6.029%510 + 60.599X,1; — 173.493%12 8)

Substitute formula (8) into (4) and (5), then wen caespectively get the selection
probabilities model of private cars and public wits:
1
1+ exp(—(0.884 + 10.118X,,; — 39.840X;,2 — 2.605X;, — 6.029%;,15 + 60.599X;,1; — 173.493X,,,1, ))
exp (—(0.884 + 10.118X;,,; — 39.840X; s — 2.605X;,5 — 6.029%;,10 + 60.599%;,1, — 173.493X,,,1, ))
1+ exp(—(0.884 + 10.118X,,,; — 39.840X;,e — 2.605X;,5 — 6.029X,,15 + 60.599X;,1; — 173.493X,,1, )

In the following, we translate the findings in thelection probabilities models of private
cars and public vehicles. The results give somédatketo induce travelers’ travel mode choice.
For example, when the government wants more pdoptdhoose the public transportation as
their travel mode, the government shall shortentiténeel distance, shorten (increase) the travel
time of public vehicle (private cars), decreaser@ase) the travel cost of public vehicle (private
cars), and increase the parking fee and congef@®miwof private cars. However, some of them
are difficult to put in practice, such as the tiladistance.

Prln =

Przn =

5. SENSITIVITY ANALYSIS

In order to obtain the influence of each factortba choice of travel mode, sensitivity
estimation of variables is conducted in this paparough the analysis of flexibility, we can get
the influence of each variable on travelers’ chdi&].

According to the theory of Logit model, when théhkfactor changes, the formula of the
changing rate of traveler i's choice is:

. Apr‘m.f-prm oPr;, Xi
lirn =

— = X
Xik AXjp—0 .E\.K._k/Xik axk Pr‘in

EPrm = 0, X;x (1 —Pry,) is the direct elastic valuel) < |F.”1n < 1 indicates that

Xik ik
flexibility is insufficient, i.e.,Pry, is not sensitive to the change of factgy. |E

PI"ln
Kik

indicates the unit flexibility, i.e Pr;,, has the equal changing rate of absolute value thith
change of¥;;. |E§fk1“ > 1 indicates that the flexibility is sufficient, i,Pry, is obviously

sensitive to the change of the change of faXtqr
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6. THE PROBABILITY OF THE CHOICE OF TRAVEL MODE FOR THE RESIDENTS

According to the formula of the changing rate, urdifferent congestion fees, the value of
flexibility of each factor is different. In this par, we let the average congestion fee vary from
$1.5 to $2, and the parking fees respectively ttilee value of $1.5, $1.85, $2 per day.
Subsequently, we calculate the value of flexibitifycongestion fees and parking fees. These
results are presented in table 5, table 6 and taltiegether with the value of flexibility of
affecting factors and the probability of the choaddravel mode.

6.1. Travel mode selection analysis under differerdongestion fee levels when the parking
fee is $1.5.

When the parking fee is $1.5, the travel mode sele@nalysis under different congestion
fee level is as shown in Table 5. When the aveaggestion fee is $2, the direct value of
flexibility of congestion fee on private car travelode is -0.523, and the direct value of
flexibility of parking fee is -0.909, namely theattelers choosing private car for travel have
insufficient sensitivity on the change of averagagestion fee. When the parking fee is $1.5,
the result of probability that the travelers counérto choose the travel mode of private cars can
be seen in Figure 1.

Table 5.Direct elastic value and travel contribution rafelifferent average
congestion fee and parking fee is $1.5.

Average | Average| Elastic value (Factors affecting,; ~X;,1-) Car Bus
congestion| parking sharing | steering
fee ($) fee ($) | Xiny | Xing | Xino Xinto | Xin11 | Xin12 | rate rate
15 1.438| 0.330 | -0.278*| -0.643% -1.899 1.487 92.89%.11 %
1.6 1.531] 0.351 | -0.315*| -0.684% -2.022 1.584 92.43%.57 %
1.7 r 1.636| 0.374 | -0.358*| -0.731% -2.160 1.692 91.9198.09 %
1.8 1.753| 0.408 | -0.406*| -0.783% -2.31% 1.813 91.33%8.67 %
1.9 1.885| 0.440 | -0.461*| -0.843% -2.490 1.950 90.68%.32 %
2 2.033| 0.471 | -0.523*| -0.909% -2.68% 2.103 89.95%0.05 %

Note “*” represents that the value of flexibility onlgffects the travelers choosing the private
cars travel mode.
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Figure 1.Mode of travel choice probability calculation restih the parking fee is $1.5.

As shown in figure 1, when the parking fee is $4ith an average congestion fee of $2,
89.95 % of travelers continue to go traveling bivae cars, while 10.05% of them turn to
choose public vehicles.

6.2. Travel mode selection analysis under differentongestion fee levels when the parking
fee is $1.85

Table 6 shows that when the average congestiois 82 and the parking fee is $1.85, the
value of flexibility of congestion fee is -0.984amely it is nearly sufficient flexibility. And the
value of flexibility of parking fee is -2.109, naiyet is sufficient flexibility. When the parking
fee is $1.85, it can make some travelers prefahtwse the travel mode from private cars to
public vehicles by adjusting the average congedien The calculation of the probability for
each travel mode is shown in Figure 2.

Table 6.Direct elastic value and travel contribution rat&ifferent average congestion fee
and parking fee is $1.85.

average |average|elastic value (Factors Affecting o ~X;,;) Car Bus

congestionparking sharing |steering
fee ($) fee ($) |Xin7  |[Xins Xino Xinto  [Xin11  [Xjn1z [rate rate

15 2.596 | 0.596 -0.501% -1.433t -3.429 2.685 87.171%.83 %
1.6 2.811 | 0.645 -0.579t1 -1.552F -3.712 2.907 86413.89 %
1.7 185 3.041 | 0.695 -0.6657 -1.679* -4.016 3.145 84M}15.03 %
1.8 3.286 | 0.765 -0.761t1 -1.814F -4.340 3.399 834616.24 %
1.9 3.546 | 0.827 -0.8671 -1.957F -4.683 3.667 8248.7.52 %
2 3.820 | 0.886 -0.984% -2.109¢ -5.045 3.951 81.121%88 %

Note: “*" represents that the value of flexibility onbffects the travelers choosing the private
cars travel mode.
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Figure 2.Mode of travel choice probability calculation resuih the parking fee is $1.85.

Given that the parking fee is $1.85, when the cetige fee varies from $1.5 to $2, the

Contribution rate (/%0)

100.00%
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The average congestion fee (dollars)

sharing ratio of public vehicles travel mode chanfyjem 12.83 % to 18.88 %, while the sharing
ratio of private cars travel mode changes from B%4lto 81.12 %.

6.3. Travel mode selection analysis under differentongestion fee level when the parking
fee is $2

Table 7 shows that when the average congestiois f8&.8 and the parking fee is $2, the
value of flexibility of congestion fee is -0.98%mely it is nearly sufficient flexibility. And the
value of flexibility of parking fee is -2.532, nalyet is sufficient flexibility. When the parking
fee is $2, the probability of travel mode selectioneach mode is shown in Figure 3.

Table 7.Direct elastic value and travel contribution rat&ifferent average
congestion fee and parking fee is $2.

0o

0o

0o

0o

0o

Average | Average| Elastic value (Factors affecting, ; —Xi,:,) Car Bus

congestion| parking sharing | steering
fee ($) fee ($) | Xin7 | Xinz | Xino Xin10 Xin11 Xin12 rate rate

15 3.407 | 0.782 -0.658* | -2.030* | -4.499 | 3.523 83.17% 16.83
1.6 3.673| 0.843-0.757*|-2.189* | -4.852 | 3.799 81.859% 18.15
1.7 3.954| 0.904 -0.865* | -2.356* | -5.223 | 4.090 80.46 % 19.54
1.8 ; 4.250| 0.989-0.985* | -2.532* | -5.613 | 4.396 79.009% 21.00
1.9 4559| 1.063-1.115*|-2.717* | -6.022 | 4.716 77.479% 22.53
2 4.882| 1.132 -1.257*| -2.909* | -6.448 | 5.049 75.88% 24.12

0o

Note: “*" represents that the value of flexibility onlgffects the travelers choosing the private
cars travel mode.
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Figure 3.Mode of travel choice probability calculation restih the parking fee is $2.
6.4. Analysis

With the increase of congestion fee, the valueleilbility for private cars is increasing,
which means that the travelers choosing private ttavel mode become more sensitive to the
congestion fee and parking fee. In other words,ttheelers choosing public vehicles travel
mode become less sensitive.

The higher congestion fee is, the larger changghafing rate will be. This indicates that
with the increase of congestion fee and parking fevelers choosing private cars as travel
mode have higher sensitivity on the congestiorafed parking fee, which is consistent with the
results of flexibility analysis.

From the perspective of traffic congestion fee parking fee, we study the sharing rate of
travel mode between private cars and public vehidlia on-the-spot investigation and the
probability selection model. According to the intigation data of Ho Chi Minh City in 2013,
when there was no congestion fee, the sharingofgpeivate cars on travel mode was 92.8 %,
while that of public vehicle travel was 7.2 %. hetLogistic regression model, if the congestion
fee is $2 and the parking fee is $1.5, the pricats travel model gets a sharing rate at 89.95 %,
while public vehicles gets 10.05 %, and the tragetge sensitive to the changeof congestion fee
or parking fee when making their decision on trawede.

7. CONCLUSIONS

Based on the investigation on travel data of pevedrs and public vehicles in Ho Chi
Minh City, we find out the affecting factors foratrelers’ choice on travel mode, model the
utility difference of choosing private cars and feibehicles for travel, and establish the model
to capture how travelers choose their travel moblee existing literatures generally only
consider the congestion fee or the parking feechvts lack of comprehension. In order to solve
this problem, this paper considers the congestgerahd parking fee at the same time. Moreover,
for the sake of convenience, we takes the diffexesfctravel time and the difference of travel
cost between private cars and publicvehicles asdneidate variables. Our model shows that
when the difference of travel costs of private camnsl public vehicles, congestion fee, and
parking fee of private cars increased, the trawsiéirtend to choose public vehicles, which is
consistent with the actual situation. Hence, ourdehanot only characterizes the utility of
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travelers for each travel mode, but also can be tsemprove the traffic management of the

city.
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TOM TAT

NGHIEN CUU CAC YEU TO ANH HUONG LUA CHON PHUONG THUC LUU THONG
CUA NGUOI DAN TAI THANH PHO HO CHI MINH

Nguyén Anh Tuin, Zhou WenHui, Yu JianJun

Truong Pai hoc Cong nghh Hoa Nam - Khoa Qin trj kinh doanh,
Quing Chéu, Trung Qic (510640)

"Email: yujj@scut.edu.cn

Déi twong nghién ¢u 1a xem xéttic diém di chugn aia ngroi tham gia giao théng, tiéa
tinh aia ngroi tham gia giao thdong va tha tinh @ ban cia phrong thrc giao théng, théng qua
khao sat xaaiinh chi phi tru thong va thi gian ru thdng @a phrong tién giao théng ca nhan
va xe buyt cdngang, bao cdo naga van dung phan tich & quy Logisticdé diéu tra hanh vi
lwu théng @a ngrdi tham gia giao thénaitthanh pld H5 Chi Minh. Bic biét, kiém tra mic d6
y ngha dugc ar dung trong mé hinh 1a 0,05. Théng qua md hinh naytbiy ring cac $u t
chinhanh hrong dén hanh vi ngoi tham gia giao théng 1a klng cachdi lai, sy khac bét chi
phi leu théng gira xe 6 td va xe buyt congryg, chi phi undc giao thdng, chi phi baiau cho
xe 0 t0, & khac bt v& thoi gian luu thong gira xe 6 td va xe buyt congrg va thi gian cho
nguoi tham gia giao thongdi bo dén tram dirng xe buyt. Kn nira, md hinh cho #y ring king
cach ng phi nhién Bu, ting phidd xe va phi tnic, 1am gam kha ning ngroi tham gia giao
théng tra clon xe 6 td fru thong.

Tur khéa: luu thdng giao thénguh chon phrong thrc eu théng, chi phidu théng, Thanh @h
HG6 Chi Minh.

517



