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Abstract:

Mobility-as-a-Service (MaaS) is a mobility distribution model in which a traveler’s major
transportation needs are met to one single interface with services offered by one single integrated service
provider combining transportation infrastructures, transportation services, information, and payment
services. Since MaasS is a brand-new concept, few researches have been paid to its service package design
and pricing. This study addresses the problem of how to determine the composition and price of a MaaS
package using the bundle pricing and composition problem. The interacting knapsack problem for
simultaneous composing and pricing toward Maas service bundles is developed.

This study explored passenger’s willingness-to-pay by contingent valuation method. Then, the
interacting knapsack problem is concerned about selecting a set of service mode items such their total costs
which fits within the budget of passenger’s willingness-to-pay and the total distance accomplished by the
package that must meet passenger’s requirement whereas the total utility is maximized. This study
conducted a questionnaire survey for collecting the utility of each transportation mode items. This study
proposed an efficient solution procedure to determine the optimal composition of the MaaS bundle and the
price at which it should be offered. The results of this research show that the student group prefers middle-
distance package, general group prefers long-distance package, and short-distance package was more
suitable for elder group. With the sensitive analysis, this research explored the optimal travel distance and
unit cost for each group. The optimal unit cost is 2.12 NT dollars per kilometer for student group and elder
group. 2 NT dollars for general group. The results of this research may shed light on bundle pricing
composition of MaaS packages and schemes.
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B A M EE FL A s B | Burrows et al. (2015)

(Personalization)

E B LA 2R
i*

MaaS Global (2016)
WMITA (2016)
Ry & 4 (2016, 2017)

TE kA VAR TR 238 ﬁ%l PE. | Kamargianni et al. (2015)
(Booking system) o dodtipd XX B
o il =%
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Sochor et al. (2015) 32 & Gothenburg # % 2 ¥ 6 B * 7 3t & - B
MaaS i st UbiGo » £~ 78 * —*Ff CFER A < Rz ST B B R
PEEHZEFFMRIEANT AL SR 93%R Y FRIIELY G 9%
FER M5 * UbiGo - ¥ g MaaS % » B & f2/4-2 Z e (7975 fRendr i > %
BAd P g e A F R £ i e

Jittrapirometal. (2017) 4% MaaS & & 7 v fg 0 TR L RIRLT
MwS?%*W?‘ﬁﬁ%ﬂﬁﬁﬁ’ﬁﬂiﬁﬁﬁ%ﬁﬁﬁ‘%$%¢ﬁ£m
FEAEKF=Z e EiT MaaS 2 P B s AP S aNE X AT T B R R
&35 MaaS fads e 4Pk - 2 R RATF b i E M ARAR IR T -

BAR B 5EeE 5.(2017) T R (F PRI (MaaS) (2 # ¢ R ORI PRAA R
fodd it T ¢ T PRGN B E ST B R $F MaaS IR
MBI PRAE N F 2 ko fF A MaaS 2 RIS B AP E R AR R R A S T REA

SEHGCHER A s B AR AR ORI A ME AR SR HERE S LR R
HAAT O A NI BHRBLET FOEE S TIEL MaaS P HRIEL 5F o T
RN ﬁ?“*ﬁ%*(mﬂ)ﬁ@wukl@ﬁ*bﬁMwS%QTWﬁ
R R FTEEEETGEY PR RER - 222 E ~\B’~Hy’:;-‘ﬁizﬁﬁ
Bt 3354 Tobit 050 2 AR RS e I E L 2 H S
-% °

T

Feldo AP REFSMaaS TEL TR FSLERFAES (B
FEFR T EB)BEIEE (i oEpFEE) - T AR ESEFL R
RE S TREFWCGEHIREE BALES N > RET £ ES 0T KSR
Ao NEREAHLH S FEF RAFFEIBLENNE A XL BE

B oo RS B B0 (L2 E R IRAE o

Tt MaaS 5 - #TE P FLIRAHY 0 A B R SR EFEF g
o

MEEL T L TRy LAY MaaS T oo R e LA FH T F2

MaaS % 7= % < i JRix = & H = (components) o
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Kamargianni et al. (2015) # ) % #§ MaaS rF % #-5" (business model) » 4 %]
i) 7 HE5S (reseller model) | 2 T & & 40 \(blended modeI)J v 4oB] 2.1 AToF o

—,’5!“’.?édra%s—’\’l‘raﬁ'aﬁl"lra’TZ#x PR EIE R RGE 0 B AT
ey /\bta%]t\, F’“ml;,gbﬁ_}\ﬁj““ fl-‘. ’m@%ﬁﬁ—ﬁk‘gﬁiﬂﬁiﬁ
ST AR RERE TR Ve P EEE T LGS TR

L 4 BT §F o AT B MaaSF SRRt 0 1R G A
H o hdad MaaS + v 5 o4 & i 5* (public- private partnership) »  d Fcf®
Pafad ¥ :L-»Fd»,?MaaSl ’?]L“MaanE@Jﬁ LA
Kamargianni et al. (2015) 7= & 12 % & MaaS = 5 & #f 7 MaaS #£4 ¢ % sz i

PRIAELERZE T L8 2L v LA, 4ok 2-3 -

Reseller Model Blended Model
e.g. a Travel Agent (Thomas Cook) e.g. a operator (National Express)
Operator
Operator Operator Operator

p_ . ! | Integrator | Operator

| ]

' Reseller | f |

| TRy S—— ) ) !

Operator | = Reseller ,:

User
User

R kR ¢ Kamargianni et al. (2015)

Bl 2.1 MaaS B ET | LHBEAEESEI
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< 2-3 ZE#EE MaaS

Integrator

PAN AN
AT EIAS

FREERMES

Integration level**

Modes included

x*

WY =)

bt o> Gan B

»RBE®

oy ] ==

:t-utwﬁm |
bt G G R
b G G R

" 1 ‘i-"o‘ M@ + Valet

i G Gon 9

4 1&.«.“-:&!@5

+ on demand transport

Communauto + | Canada Communauto X
BIXI + Public (car sharing)
transport + local
Taxi
SB8 + Mobilty Switzerland | SBB (rail) X
+Publibike/Quic
kbike
STIB+Cambio Brussels, Cambio (car X bX
Belgium sharing)
Hannovermobil | Hannover, Ustra (public X X |%X*
Germany transport)
EMMA Montpellier, | TAM (public XX |X
France transport)
Smile Vienna, X | X
Austria
Moovel Germany Moovel X EX*
(application)
SHIFT Los Angeles, | SHIFT (all X | X
USA modes)
CLOSER,
UbiGo Gothenburg, X | X
Lindholmen
Sweden
Sclence Park AB
(research)
Helsinki Model Helsinki, Whim (APP) X | X
Finland
* Partial integration
**1:Cooperation only in terms of providing discounts for combined subscriptions
2: Ticketing integration
3: Payment integration
4: ICT integration
5: Institutional integration
_6: Mobility packages

AL

Kamargianni et al. (2015)

% 2-4 MaaS R RHEANMERER

> Bt

B A

17 R

Sochor et al.(2015)

Jittrapirom(2017)

MaaS i# * 3

AH% MaaS % ¥ UbiGO & * —“ﬂ"

-rt‘-‘,raks;r;gﬂw,-—g«f B %
]'Zﬂ%f'mxé * F—q z ﬁp +7 btwré? n?rs
ik A A e

=i L FMG MaaSE ehp F o
Fade Hs e Aok o

[ AR -
7 (2017)

Maa$S %g i ¥

® R RO A 47 MaaS &
4%';;..& "J'%"l‘é

(2017)

MaaS PR 7+ 14 ih 45

#3t MaaS z i * 3 BEIRirG
e = e
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2.1.2 MaaS 3 EZ4|

AR A E RS SRR
7= > H T MaaS 2 PRARpM F 0 R B R RARE L 0 v 1T L2 4 MaaS
IR S Yy R ERNELFLRRAEFENF T REFR MaaS & 5 =

B k& ' (Kamargianni et al., 2015) -

ﬁ’“t

Rl

CRERAY 32 T Y S

EER VTS LR Y SR DA EEE S
ﬁ)”’i%ﬂw%ﬁﬁg DR A HAB S A E A gy e 5 -

11'
‘-\‘r“:\ o™

,f?k",%’l FELBE s L E S A \‘?)%’T'1q£ %‘fﬁ”’;’;\:i@ﬁﬁf_
B & e %A w5 48 R (Hannover) ~ 45 B (Moovel) ~ B 3+ 4]~ 2 &2 AR F fFike
P2 RBTEERLOS NEEMY 0 MaaS A MIRIFEL L X U E L ih
FRNEBEEARFEL BRI AEAB RABAER L T EARFED o A
B L FIMaaS ¢ 2 JRINE L BT 4 250 @ 12 BIERIRIE £ B

&R oA B b T

=
=

R LR L

b fABEERE 5 RS AE P 0 P S

TR EZAE TR REFE R FE T



g o%%ﬁf@‘ k> 4g B Hannovermobil 3% ix o> £ i& éi%li%,{
ﬁ~%a§b1mﬁ’§@ﬁamﬁmui%@?ﬂﬂ&%%%ﬁ
2 - (Kamargianni et al.,2015)

it B (Moovel)

WR(Moovel)fE LB E & 5 1 28 X358 7B F -
SEpFE R EEEEL > L R(Moovel) i T AERA] Y

145‘2.‘;3_'?1’}1}\\ @» °

BEAIEEEE S § B E R B
A _é{i\ﬁ_é{;,‘gﬁ_%;;::éiﬁiﬁ ,x/ﬁgﬁggjﬁqug?Fa,

WL IRARE L S N s .

=K

BREEER G 128 REEPR ARSI NP TE G
EEE BRI RET AL AR L -

AR E RS

AR FHMELEL ¢ PEAARFD R R

% EMMA(Espace Multimodal de Montpellier Agglomeration)TaM
FEE G ORGTI LA FE A RFAR FD
#FE o 2 E EMMA & 3 i 7 42203 PR5x o 72 B EMMA ;‘g

REHES FPRELERTEFETH KB EREF RO
%

‘Lrt‘
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TR OMITLEED RRBP FRE LR 2 ke AR By
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Whim &2 A B 3 227 MenGo e 242 % #-2 B 72 F MaaS £ & » H RPN 7
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ol
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2. 332 UbiGo

e UbiGo i i@ * —?’f?ﬁ PARGER 2 2R AL G EEE S R A
%] 5 Custom package ~ Small package ~ Medium package ¥ Large package - &
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FHWhim iz 5 v S pepER 4] S e B 2 %04 % 5 Urban
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2.2 {0 e 18 B2 4H = #H B SRR

bR S b R b A S e RLEHE R L MY
REEAL A 29 é)%kgﬁpq o

Yadav and Monroe(1993) ¢ Yadav (1994) ¥ €4 :if f f#2 FASE X
* % % £ (product packages) 7= > @ Suriand Monroe (2000) ﬂ B F H
% r'r'-téfh FRLEAB2ZFBFNE -

Bakos and Brynjolfsson (1999, 2000) & * [ < g2 B | A 47 FPR iy i
EOFIHGEFRSEAS R LD AP SEER S B R R
HAF o F R Mg T TR R R R F 4R 4o 2.2 ’fL'rﬁ o

1 Good 2 Goods 20 Goods
2 20
o9} 4 8 18
o8 R 1.0 4 0 }
0.7} | 14} 4 14
S oel 8 vz} ] .
- = = =
3 os & 1} o 10} s
04} o8} s} \
o3} [« X. 2% e}
o2 0.4} J 4t 4
0.1} o2} 2}
o(l 0.5 1 °0 0.5 1 ol) 0.5 ‘
Market Share Market Share Market Share

744 k& : Bakos and Brynjolfsson. (1999)

22 REBESHBE KRR E

Chung and Rao (2003) % jg FyeRie £ ¥ L35 P 2 B edp ikt » 3 B B 53 -
HE O e 2 2 45 o @ Bulut and Sen (2009) fiES I F KT £ bt
(7 e > Gilderetal. (2009) Bl &4 Ui T A B 2 FPRTG B L
Bulut and Sen (2009) ¢: Giilder etal. (2009) # 7 %487 % § F|Rie & B2 3F 2
FRTAERY DB #Ei @ % W4k I F ¢ 3 % ¢ (mid-season packages) B it
wH - 2 & k®{ F 2 F o Banciuand @ degarrd (2016) 4 47 Fyp ek 2 H
S Rt N Wm%m&urmebh%wpzzﬁﬁa%ﬁiﬁrﬁﬁﬁﬁ’
Frtwfappnie £ Al 2 Al RE -

FRLTARE S LB R RS ARV I AR nm 2 E L
Hanson and Martin (1990) #& ' - #8318 s X VI E T > ffrgpemie
A& 2 2§ - Venkatesh and Mahajan (1993) % & i} 7 % PR & £ & ch= ik iE
20 7 e gpenies ¢ RfEE F 1 R # o Green etal. (1991, 1992) R4t 414
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Hittand Chen (2005) # ) % i Fy#s(customized bundling)tz & » 7= 33"
?&ﬁiﬁﬁdﬁUﬂﬁmwﬂBﬁﬁﬁﬁﬂ“4@W§’pi“% Lt
A2 FRFRERR D R et B e g g SR I

F
f
o

Fang et al.(2017) # = 2401 5 #ic2h a%iﬁé%ﬁﬂﬁiﬁwﬁﬁﬁﬁﬁ

Z_i§l (bundle-pricing decision) » #3454 g+ i fLE D T o EF R F &
FEAN o THP R R KT RS A R

LE A SR P AR S B* P PRI E LT L

l.ng_

SRR SO R &t S )
* 1‘*;&'{1&11;9{ }ifw\‘)f% ) TS 7(, ,P ’;"}P
FROBFHREYFEH

2Pk F(2018)11 A & & i H02) k025 MaaS 3 5 S IRIER 5 -
Ty E /ﬁb,&%{ﬁﬁgﬁz%%ﬂ v B MaaS B fliE S+ 2 pHRT o ffRFeE iy
W EF ORI BB ALY R EFR T R FRFPRLG T s WA LA
#&(Unbundled products)  »<#& = MaaS A7 T1E &3 7 F $14% -

Wu et al. (2008) = = 2t 48 &
(customized bundle-pricing problem) < i %
N BF 5is FIEE RS % 0 %8 F 1
(Lagrangian relaxation)i& {7 #f% » 7 1 %

Kok LB ARG TIE -

BIBB&EFEEY TR EREY D
RS I SRS Ak e

gL g gl mﬁersx\x%g‘m;ﬂgﬁf W R

BEHCRY] Rz @i e R A
* ¥

Bitran and Ferrer (2007) -~ ﬁﬂ RRE RN kR e
(bundle composition) * i - 3¢ gL B B F FERGT L 0 RRRP O
JlEE A P FRE I F R LR A e REFE 2 g E B
# e ihppmie £ 4P R 2 TEJ‘& K-

Perez et al. (2016) zt @ Bitran and Ferrer (2007) # 3 %
S R d RN R F EE R A0 2RAUR & RO A H 2
THARBIF D o KRR R FERIBT g T o

Ferreretal. (2010) 4-%+¢ = Ebﬁmz»bk’#mé* LR IR Sl 4 -
TH P F B pd GRS R2" § 2 2 TH 4L - @ Proanoetal. (2012) & =
PLAUIEIR & RIS o i R 2 B A FIRE G R F IR KRS £ -
Fu v e gL AREEE H TR AL

1-:\1.
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Cataldo and Ferrer (2017) R] 4 %] &3 ¥
I 2RSSR & BRG] R Rk i e s 2 H »?;?%i ° B
FEE Rf2im B2 P SR M1 R PRy <3
FHmERE SHE - P BRI S R
FERS R EEL A fIE

R S
M- s X

Aho(2000) # &3 #5584 ¢
BB EAFFE 2 KT d e
f3 18 A2 AP b {2 Peid
RI kg s » BT BEFRY

(2013)

f‘]e&al‘btiy\,%y

g *F e

2 B

;TS

R BE:E 7 K24

>m

&%«&1 Lz TEHFL D

¥

“'T}a e ke 2 T

AL 22T g R R fE B
RAL-FT 7 &% F M 28 AFwE 2 R
hOECE RV R TR R R R Bk o A

1t ST i

Nguyen et al.

@I e s

V- AP RIRY BRI R FEEER 0 R RS - BymE s
z_ £ #p 7 & - Meyer and Shankar (2016)#: Odegaard and Wilson (2016) 7= 4+t
5 6 s IRAE2 R fr g peniag (hybrid bundle) - &5 B 6 & Rb] RREES Y o
5 BT ?\l%gi“j PR & ¢ p;zg.rr,%‘r;,ta-* R SRR
= 2-9 R EEHA S HRAX M=ER
R 31 & B3R
W FHE K> 2B | Yadavand Monroe(1993) | H53t i f H #7 R A &
Yadav (1994) EH KL anEy
Suri and Monroe (2000) | W § F HHER B &
FECZELIBF
® %
PR 2 Sy Bakos and Brynjolfsson IR IR ' SE N1 IIWAR Ly
(1999, 2000) R 2 ;f‘?*f»i
Fpmle & T F2 %)% | Chung and Rao (2003) YRR L P LI R
S APl H RS %RE

e B EEN A S A
7

Bulut and Sen (2009)

BRI G KT HE TR
TRy

Gulder et al. (2009)

PG T e B S
»B‘I‘é@ f@g’ g1 8

Banciu and @ degarrd
(2016)

AR AT ¢Pwaﬁm
ﬁli,ﬂﬁg‘_ﬂ_b Fv 'EE
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Hitt and Chen (2005)
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Wu et al. (2008)
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Bitran and Ferrer (2007)

EE 2L ARIR & R R
HIHCE kR Rz e e
5 iy

Ferrer et al. (2010)

MRS R R e
EPRIFEARBE T &2 )

Fang (2017)

e e
538 A Sk e g
2B if T

I g 3 (2018)

RS RG] 0 £
3t MaaS F)Rie & 2%

*

4

F & p 4L Rfzz 4 ) | Aho(2000) R T N TR
Nguyen et al. (2013) i * A e R AR R fE
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B R4 d) Rfz & i %] | Meyer and Shankar HH S L F SEIRIFZ
P (2016) A ST SR VR ¢
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