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Urban Public Transportation Mode Choice of International Tourists to Taiwan
Student: Ying Ting Li Advisor: Dr. Chieh Yu Hsiao
Department of Transportation and Logistics Management
National Chiao Tung University
Abstract

With the vigorous development of the aviation industry, the number of
international tourists continues to grow. That has impacted the transportation system of
resort. While when the tourists travel in the city, they would take metro, bus or taxi. To
promote the mass transportation, we hope to realize which factor will affect tourists’
transportation mode choice and then use transportation demand management to
increase market share. Previous literatures mostly explored the factor affecting
transportation mode choice of commuters and domestic tourists, but less focus on the
international tourists. Besides, different characteristics of tourists has different
considering factors. Thus, this study explored the transportation mode choice of
international tourists to Taiwan, and analyze the differences in sensitivity of different
group to the same factors, finally realize the complementary and substitution between
metro, bus and taxi in different situations.

This study discovers tourists’ transportation preference by questionnaire. The
questionnaire Is conducted by stated preference, and use data to modeling the
multinomial logit and latent class logit model. The results revealed that the attributes of
transportation affecting tourists are total cost, travel time, and transfer times etc. The
attributes of socioeconomic are salary, Chinese ability, and the frequency of taking mass
transportation in the place where tourists live etc. Latent class logit model divided
tourist into two group. The one group(groupl) is students who prefer take low-cost
carrier, and they are more sensitive to total costs. The other group(group?2) is tourists
who are good at Chinese and their monthly salary exceeds 100 thousand dollars. This
group are maore sensitive to bus transfer times.

According to choice probability analysis, in a few situations, there are
substitution relationship between metro_and bus for the group2. The remaining
situations are whether for groupl or group2, the relationship between metro, bus and
taxi are substitution. The results of policy simulations revealed that if there were peak-
off tickets and foreign tourist tickets, that will increase mass public market share.
Tourists who are not Japanese and prefer shopping area are more likely to take mass
transportation because of these tickets.

Keywords: Latent class logit model, Transportation mode choice , International
tourists, Market Segmentation
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HAvo i —‘V 17h 38 = & (Albalate and Bel,2010) - Page(2003, p.319) = # i B
kR BL RIFT '1 F ¥ R A Bz g iR ok ik - Khadaroo and Seetanah(2008)
dp dide s sk L B SRSPEEET| RIS RIS E S 8 s GAE R R - Bl
ER WP EERTREEE o A KGEEpA BREAET RS fﬂt“i’éﬁﬁl
B I 4 e iR T (policymakers)il 742 % Jg I 475 k8 ¥ chskAz e & ok
LA F] 5 3 B e o g ARIR B PR R A8 K5 3% £h%)5 (Lohmann and
Duval, 2014) -

20 B 6 X R 40 3F ’f}s’é’%]ffc‘a‘;% @ﬁ%ﬁﬂ;‘g?ﬂ.ﬁfﬂ RO EL
m.:ef%,#‘w{tt §bl€"€\i’;3i\gﬁ'4c%§f—?ﬁ7*‘§f¥%¢’ a &3 E LRt
Af—Ii’é’ﬁianmlL* AREIES ?Eﬁhﬁv (non-motorized)sh2 i b oo FA@ TR i FoR B
Uy 3 FORE 7 )Zfﬁ/z}@-l’jlﬂliﬂegkfkm\L*E (Gronau and

Kagermeier, 2007) s FIPLAEL JE A RE R b S IREER -

Masiero and Zoltan(2013)3% 5 *= % § B & J5d Lo f & ere 5 R L R~ 1t
el o E O E R T R S AR A B AR B A A L
P B 5 8 ek 2 %)% o Middelkoop et al.(2003) 4 36 % %t ¥ (7 Ho5 g
HF A - B p e agnet > F2 o B PaRERE R REF A G AT
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Fodlz-FafFmm GERFRESREZ L2 0 a3k 78k IlIAKa
WAL € § 7 - McKercher & Lau(2008)3% 5 45 # H03¢ £_B4F e enid- | H B
Fen¥ % 3 B 4 F1Z (human factors) ~ ﬂ% v R =R ﬂ%frfﬁf'& Flk o Flet3F
SEEMG Y D Rk B R R D PR PR AT P ]
FARFPIZBEFZRT §FRETFELIERA Fa g AR o

Le-Klihnetal.(2014) 432 1 B R 2 = B % % iﬁ-ﬁ‘ 3 ﬁéiﬁﬁe?] 1 ERliE2 5P
BAREA A B P MR A LA A - HAOEEREY T - LD
#@ﬁgjfﬁ * —*‘Ff A T R R KIER R ¥ A 2 4% o Antoniou and
Tyrinopoulos(2013)i¢ * F]& 4 45 fet B %t -3¢ (ordered probit models) » #£ 3

# OB RS R B ARG R 2T PR E R g %@%Eﬁ%%ﬁér ]

VL FIREME N R B A BAE S - BAITE A 2R F X FGFE el
THFFLEF S AEFHERDLE 5 - BArAs  ERIRFRZREEIEL
SRR AR 0 BB X B 49 TRB = Handbook for Measuring Customer
Satisfaction and Service Quality z- F#% » ¢ FFfie & S F7 3 #7P:E @ )« Masiero and
Zoltan(2013)#% 145 65 ciafi 3¢ foid Jggzj%zﬁ‘_';,\ HEApBi e Flp s Uzl 9 Bk
HH G ﬁ%ﬁﬂ T RD PG - R gl S s gk svﬁisq
AR e rELAFAFEEOEERY S AL BN G A F2 M ER S B
TS B F 2 R m&ﬁ%ﬁﬂ—’\ » KRB # 5 L Gk RPN 0f B A5 o

Middelkoop et al.(2003) i# * Dutch Research Institute for Recreation and
Tourism(NRIT){= Dutch Bureau for Tourism(NBT) er3%ic & 4L > =+ = g 2 3 &
Bi% & i (chi-squared automatic interaction detection algorithm, CHAID) % g ip| 3= %
SREE (7L A SRl diﬂ Joa  rnEdE L B RA SRR 0 T Y KR aug
BELF LD ARG F BniE 2o @ P g A s N 2 s & o Hough
and Hassanien(2010) & * Z_& % & (quantitative survey) >z & 47— i A k255 @
Bacds~ P WA RJEN A2/l BRI HE MY L aERE G A
TIMFAR  HANG o EEL R E‘} P Az iR DLt B g L R
er 3 20 0 B AT U BB R T 3 mh R s
ExET 25 % R EZE R E o Huang et al.(2012) i@ * &g om 14 2 4cit |4 547
2o R ARIZE AMNERAE "H*« Ve EHERM L LD RFZ o U IR R
TEEAREHERGL T RS B Sl M ERRE RA T ES M
F+ o Py ‘*%#F] o R E iR P AR T E o

RfprkeFr BERL2FLEHEFE- €73 F > Antoniou and
Tyrinopoulos(2013)13 45 F1% A~ 47 » 45 WA F B EF LK enF & 5 JRAEFT 3~ 5L
HANF IR RIFOT I s EARERGE X D2E TR
ERAFIE AR FERE A LR N BIfS e  RRg s Fpt ks PIRyREE L
KB EH e PRI o @ B AP R B R R ok kS F]p B e ﬁ&ﬂ
G PRARPE g frw;;m grif o R AR AME R L LR DR
ZEEYE ~ 2 EFEPFT 2 T30k & o Masiero and Zoltan(2013)%;é» IRE B O R E

=,

m{«
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|ddelkoop etal.(2003)zn 5 B2 B en¥ % 5 FEHE - p?kfﬁr!;%ﬁ)g IR 5 S L AN
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#w&mrﬁé Ga ERER RS RIS LT F IR ARFUL §F TR
Q’%%ﬁﬁ*lz’<4@#gmﬁw-ué gﬁmaé§+ﬁg BE T
A iz W % o R SERRET Lo
Gronau and Kagermeier(2007)# 3 4g 44 » I 1§ % RPN 2 #sﬁﬂie?]if
$H2007 2 45 £ 74 i Fl& (function factor) » 22 385 Z 4 R %] % 5 IR F ] > » ﬁ*u
AR P TR PI/E S R RS E O/ BRI R 0 BACFIL S i ER S T
27 v FPRAF SR 8L @ § 3 - R PRS- - Hough and Hassanien(2010)
AITHRES T F o e BT A S RO R T K AR E LA RS SR
FLER T HFORL RS LRI DARG LR AR R AR LT
Fthe b SIE S RPER AR (Lor¥ s B Rakr it 2 Rk LR R S gand
& F] - Le-Klihnetal. (2014):}ﬂ A ] ﬁ%lié * —%L&i’?bf’é * —‘ﬁ;&ﬁ—*g”z SRR 4

RRefy ~ EALGH S B ORIRR P 2 5 iE Eﬁgl.ﬁvﬂg ffoaRiT e B2 5a 7 X ) kR
e Qi_"’é’ﬁ%]ﬁﬂ})%v FLI1LERZ G @@?J?ii:r%r’g P L% @] LR R ZZEF
B3RS A ERAE ;'ﬁ %q’f&\——'k%}m}%"ﬂV” A3 & & A
THBHFRFEE @ 208~ AR AN - Huang et al.(2012)4- #Hdsd ~ &

BRAD BN D T BEE S R TER B YA AR B
RRIE 5 Foa* BT R REEM S R BFALL f o

R R DT A S o S iR R g BE AR 5 R iR
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2.4.1) -
% 241 :REFE AL GTHEE
B e F A o
LSk i % L (visitor passes) - B ~ZHSZ P~ PpRGE
34 B S = 1 L (rush shuttle fares) | fu% + % 8t b SO BEEL 0 HIE D R RIE
B fel Bl R0 LR L8]
37 % 4 L (full fare passes) A= BN Bzt PpRHL
- - 3N AR B hied R 5 440 3
B&L »z % & (excursion fare) _J "B e
: i VA ERNE PEEL R
R
p i {7 & (one day passes) SRR e S o
# 10 %S 4 Zenifdh o B 12 R E >
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, _ * 10 %S A Lenfifh o B 1456 E o W
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e ¥ R Z GEp ¢
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- PP AARE N T
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it i fe
EREF %
= PP TR AR K2 RAR 0 LS
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BEEAR R I
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%321 L (3%)E4

B B e =

1 2 3 4 5 6 7 8
1 1 1 1 1 1 1 1 1
2 1 2 2 2 2 2 2 1
3 1 3 3 3 3 3 3 1
4 2 1 1 2 2 3 3 1
5 2 2 2 3 3 1 1 1
6 2 3 3 1 1 2 2 1
! 3 1 2 1 3 2 3 2
8 3 2 3 2 1 3 1 2
9 3 3 1 3 2 1 2 2
10 1 1 3 3 2 2 1 2
11 1 2 1 1 3 3 2 2
12 1 3 2 2 1 it 3 2
13 2 1 2 3 it 3 2 3
14 2 2 3 1 2 1 3 3
15 2 3 1 2 3 2 1 3
16 3 1 3 2 3 1 2 3
17 3 2 1 3 1 2 3 3
18 3 3 2 1 2 3 1 3

3.3 B #H

AL BHEARE DB ERGT LN EFEF oy SR T Tt
Fr RE R NE s 503 0 2T 5 44 Ben-Akiva and Lerman(1985)z. % 58 & &
F#3] - McFadden(1973) 2 & ;¥ % £ #4031 2 Train(2009) 2 8 & % & % & 35 503
i

~p

331 $ABEHMRA

AR AT ATk y Bk Gk A i BT T iR
FEEART A Ko kT Sl BRERF N R FE S K dvee
(Ui) 2 322 527 EL’*%V}W%(Z) ﬂﬁ:».fg,]%rj%( )\zkg‘j\j,?ﬁ
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Plit— B ET F 5 R HHA2 5 2 E# B 5 Py 4074 (3)(Ben-Akivaand

Lerman, 1985)
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Ui =V (Z,:8y) +€(Zin: S, )= Vin + &0 (2)

- P(U >Um,V| ):ﬁ (3)
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TR AR 2 dpk e AETHEARFERL L 2 B L EHTFF oA I A
ek 2 W 33040

+ + + + +
FAT PAT nE tRE RS

S S ATA B PLB R AR IRTR E o BB FARER s T -
S T S @ fE 0 = 48 5 E #5E1 (Direct Elasticity) » ¥ - f 5 2 R SE{E
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mik 9 mlk/X " X mik Pm
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FEZ A 00 12 e b4 M- BB A 2255 & 5> 4 Bk & Bl
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Dear visitors,

We would like to understand the mode choice factors you considered when you travel within a city in Taiwan.

Your help for the questionnaires is greatly appreciated. Thank you very much!

Chieh-Yu Hsiao (faculty member) and Ying-Ting Li (master student)

National Chiao Tung University.
Tel: (03)571-2121#57225

Part I: Please answer the following questions.

1. What information would you like to know about the public transportation when you visit the official

websites of the systems? (multiple selections accepted)
[ ] Departure time [ ] Headway

[ ] Fare
[ ] Rout map

[ ] Tickets
[ ] Arrival time [_] How to take

the information you found )
[ ] Fare [ ] Tickets
[ Rout map

[ ] Arrival time [_] How to take

[ ] Others
1.1 Have you ever visited Taiwan public transportation official websites?

[ ] Travel time

[] Departuretime [ ] Headway
[ ] Others

[ INo [ ]Yes (please check

[ ] Travel time

2. What information would you like to know about the taxi in a Taiwan city from the Internet? (multiple

selections accepted)
[ ] Cost structure [ | How to call

[ ] Waitingtime [ ] Discounts [ ] Others

[ ] Ways to pay

2.1 Have you ever tried to find the information of Taiwan taxi by Internet? o©No

the information you found )
[ ] Coststructure [ | How to call

[ ] Ways to pay

[ ] Cost from any arigin to destination

oYes (please check

[ ] Cost from any origin to destination

[ ] Waiting time [ ] Discounts [ ] Others
3. When you try to plan a visit abroad, do you agree with the following principles?
Strongl Strongl
. . i Disagree | Neutral | Agree 9y
Principle disagree agree
Only arrange the attractions that can be reach by public
Y arreng A - s - I
transportation
Shorter distance between attractions is better [] [] L] ] ]
Minimize transportation costs L] [] L] L] L]
The more attractions you can visit in one day, the better [] [] L] L] []

4. According to your travelling abroad experience, did you search the information about transportation
pass(only includes public transportation) or travel pass(includes public transportation ~ attractions
tickets ~ restaurant ~ hotel...etc) when you planned your journey?

[ ] Never [ ] Seldom

72

[ ] Sometimes

[ ] Often

[ ] Always



5. According to your travelling abroad experience, would you buy the transportation pass if the country
you want to go sells the transportation pass?

[ ] Never

[ ] Never

[] Seldom

[] Seldom

[ ] Sometimes

[ ] Sometimes

[ ] Often

[ ] Often

[ ] Always
6. According to your travelling abroad experience, would you buy the travel pass if the country you want
to go sells the transportation pass?

[ ] Always
Please answer 7-9 questions. According to the description of each case, choose a transportation you
want to take when your travel abroad.

transfer to bus 857.

time

® Taxi fare: 2-3 people take a taxi, and one person expense.
® Taxi waiting time: How long will it take for you to hail a taxi along the road. Or when you use
another way(app ~ convenience store) to order a taxi, how long will the taxi arrive.

® Number of transfers: When you take the major transportation, the times you change the route in
the same transportation. Ex: take the MRT Wenhu Line transfer to Bannan Line, or take the bus 815

® The total time to the destination = Travel time (major) + Travel time (walk or shuttle) + Waiting

7. If you want to go to a destination, it takes about 20 minutes driving. Please according to the description

of each case, choose a transportation you want to take.

Transportation ] L] ] L] H ]
(major+shuttle) MRT+Walk | BustWalk | Taxi | MRT+Bus | MRT+Taxi | Bus+Taxi
Fare 25 30 152 | 83(50+33) | 75(50+25) | 82(45+37)
The total | Travel time
_ ; 16 35 20 10 16 15
time to the | (major)
destination | Travel time

(walk or 15 10 0 15 5 15

shuttle)

Waiting time 15 5 17(7+10) | 15(10+5) | 15(10+5)
Number of transfers(major) 1 2 0 1 1 2
The  information = about partially

] i unclear unclear clear unclear unclear
transportation on the websites clear
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8. If you want to go to a destination, it takes about 25 minutes driving. Please according to the description

of each case, choose a transportation you want to take.

websites

Transportation ] L] L] L] ] ]
(major+shuttle) MRT+Walk | Bus+Walk | Taxi | MRT+Bus | MRT+Taxi | Bus+Taxi
Fare 38 15 133 65 87 (50+37) 70
(50+15) (45+25)
The total | Travel time
_ . 10 35 25 24 10 25
time to the | (major)
destination | Travel time
(walk or 15 20 0 10 15 5
shuttle)
Waiting time 10 22 1 20 9 (4+5) 27 (22+5)
(10+10)
Number of transfers (major) 2 0 0 2 2 1
The information about A
. partially
transportation on the clear unclear | unclear cidhe unclear unclear

9. If you want to go to a destination, it takes about 61 minutes driving. Please according to the description

of each case, choose a transportation you want to take.

Transportation [] L] L] L] I []
(major+shuttle) MRT+Walk | BustWalk | Taxi | MRT+Bus | MRT+Taxi | Bus+Taxi
Fare 90 60 243 83 82 (45+37) 70
(68+15) (45+25)
The total | Travel time
: . 60 85 61 50 40 55
time to the | (major)
destination | Travel time
(walk or 15 15 0 15 5 10
shuttle)
Waiting time 4 33 1 26 (4+22) | 20 (10+10) 32
(22+10)
Number of transfers(major) 1 2 0 2 1 0
The information  about j i i :
transportation on the clear partially | partially | - partially partially unclear
i clear clear clear clear
websites
Part I1: This time travel experience
1. How many times have you ever been to Taiwan?(not includes this time) times

2. How many days would you stay in Taiwan this time?

3. Number of members?(not includes yourself)

74

days

people




4. What kind of airline did you take to Taiwan, legacy carrier(FSC) or low cost carrier(LCC)?
[ ILegacy carrier(FSC) [ ] Low cost carrier(LCC)
5. What factor did you consider when you choose this airline?( multiple selections accepted)

Strongly | Disagree | Neutral | Agree | Strongly
disagree agree

Entertainment facility

Departure time

Airline’s image

Price

Benefits(ex: miles accumulated - membership welfare)

Online comment

Comfortableness on the airplane

Direct flight or not

Type of the airplane

Food on the plane

Airline’s nationality

Departure airport
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Arrival airport

6. What is your major trip purpose to Taiwan?
[ ILeisure [ ] Visit friend or relative [ ] Business(the second purpose is leisure)
7. What is your major transportation in Taiwan when you travel?
[ IMRT [ ] Bus [ ] Taxi [ ] Renta car [ ] Charter service [ ] Other
8. What kinds of attractions would you want to go or have you been to?
[ ] History and culture [ ] Natural scenery [ ] Metropolis landmarks [ | Amusement park
[ ] Shopping area [ | Sports activities
9. Did you or will you buy the transportation pass/travel pass this time?
[ ] Yes(Please check which tickets did you buy and answer 9.1)
[ 1 No, but I have considered. (Please check which tickets have you considered and answer 9.2)
[ 1 No(Please answer 9.2)

] One-day pass [ | Taipei Metro Multi-day Pass (24/48/72 hr)
[ ] Taipei Fun Transportation Pass(1/2/3/5-day) [ ] Taipei Fun Unlimited Pass (1/2/3-day)
[ ] Electronic tickets(easy card/iPASS/icash/happycash) [ ] Other tickets

9.1 Why did you buy the pass?
[ ] It can unlimited travel on the public transportation.
[ ] You didn’t need to buy the tickets every time.
[ ] You can have discount for attractions tickets - restaurants - hotels.
[ ] You can take the MRT and the bus by the same card.
[ ] Itis cheaper than single ticket on average.
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9.2 Why didn’t you buy the pass?

[ ] You didn’t take the MRT or bus
[ ] It didn’t meet your actual needs.
[ ] It’s too expensive. But if it is

% off, I will buy it.

[ ] You didn’t know there are tickets to buy
[ ] You didn’t take the MRT or bus so many times.

10. If there are following tickets, which kinds of tickets do you want to buy in your journey ?

Tickets Prices | Validity The scope of
application
Transportation | 180/ | You can choose when to activate the pass. It is valid | 1.Taipei MRT
pass 310/ | for unlimited travel until end of service within1/2/3- | 2.Taipei bus
(1/2/3-day) 440 days.
Transportation | 145/ | You can choose when to activate the pass. But you
peak-off pass 250/ | can’t use this card during peak hours. It is valid
(1/2/3-day) 350 for unlimited travel until end of service within
1/2/3-days. (peak hours:7:00-9:00a.m. -~ 5:00-
7:30p.m.)
Travel pass 1200/ | You can choose when to activate the pass. It is valid | 1.Taipei MRT
(1/2/3-day) 1600/ | forunlimited travel until end of service within 1/2/3 | 2.Taipei bus
1800 | days. You can have discount for attractions | 3.specific
tickets ~ restaurant ~ hotel. attractions
Travel off-peak | 960/ | You can choose when to activate the pass. But you | tickets >
pass 1280/ | ecan’t use this card during peak hours. It is valid | restaurants >
(1/2/3-day) 1520 | for unlimited travel until end of service within 1/2/3 | hotels

days. You can have discount for attractions
tickets ~ restaurant ~ hotel. (peak hours:7:00-
9:00a.m. ~ 5:00-7:30p.m.)
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partIl :personal data
1. Where are you come from?

[ ] China [ ] Hong Kong ~ Macao [ ] Japan [ ] Other
2. Gender:
[ ] Male [ ] Female
3. Age:
[ ] Underl8 [ ] 19-29 [ ] 30-39 [ ] 40-49 [ ] 50-59 [ ] Over 60

4. Salary(NTD):
[] Under 20000 [ ] 20001-45000 [ ] 45001-60000 [ ] 60001-85000 [ ] 85001-100000
[ ] Over100000

5. Occupation:

[ ] Student [ ] Worker [ ] Other
6. English ability:

[ ] Unable to communicate [} Basic [ ] Moderate [ ] Good [ ] Fluent
7. Chinese ability:

[ ] Unable to communicate [ | Basic [ ] Moderate [ ] Good [] Fluent
8. Car license:

[ ] Yes [ ] No
9. Will you research the transportation information during your journey?

[ ] Yes [ ] No

10. Will you show your destination by cellphone to the taxi driver when you take a taxi abroad? (If you

haven’t take the taxi before, please answer 11 )

[ ] Yes ] No
11. How often do you take the public transportation in your country?
[ INever [ ] Seldom [ ] Sometimes [_] Often [ 1 Always
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