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Abstract:

The core idea of Mobility as a Service (MaaS) emphasizes on using instead of owning and
integrating a one-stop service platform which includes multiple modes services to meet travel demand of
seamless and accessible mobility and to achieve the goal of reducing private vehicle usage. Maa$S has
become an emerging topic in the field of transportation worldwide recently and become one of main
deployment projects of ITS policy in Taiwan as well. Since 2016, Kaohsiung City has begun to implement
the urban MaaS demonstration project-MeNGo. A type of monthly pass bundling with multiple modes
services launched in 2018. The sales of MeNGo monthly pass increased remarkably in the early period,
however, have been stationary for a while. It is necessary to explore how to change MeNGo portfolio and

to promote MeNGo effectively.

This Study aim at demonstrating detailed customer segmentations of MeNGo monthly pass by using
big data analytics and cluster analysis methods. Having collected IPASS e-ticket data provided by

MeNGo operation companies, raw data formats and their availability are verified by establishing a



database process including data formatting, data cleansing and data testing. Meanwhile, multiple

databases are also accessed to interpolate missing data and to correct data errors.

As to customer segmentation, a total of 14 characteristic variables in three dimensions (ticket
expense, travel behavior, travel distance) are determined based on international use cases. Then, K-
Means is used as the cluster analysis method to verify several significant segments through statistical
tests. Finally, these customer segments are named by customer’s behavior of using MeNGo monthly
pass. As a result, MeNGo customers can be divided into four adult groups and five student groups
according to their identifications and usage characteristics: (1) Suburban adult-customer, (2) Bus only
adult-customer, (3) Commuter adult-customer, (4) Random adult-customer, (5) Suburban student-
customer, (6) Bus only student-customer, (7) Short trip student-customer, (8) Commuter student-
customer and (9) Random student-customer.

Global MaasS use cases and local culture are referred to propose a target customer strategy map
for increasing sales of MeNGo monthly pass. The bundling adjustment strategies should be
implemented as the forward action, and the public transportation service quality improvements are
backup strategies for MeNGo operators in the future.

According to “TKU Personal Information Management Policy Declaration®, the personal information
collected on this form is limited to this application only. This form will be destroyed directly over the
deadline of reservations.
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S-Bahn, U-Bahn und Regionalzug im MVV

Suburban trains, underground and regional trains in MVV network
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2. Citymapper
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% 45 - HRHEHIALL LR EL

HHEAEIEAYR S B
ES ) A =8 xn7l) EX
1 3.89021118 1.65452480 0.2992 0.2992
2 2.23568638 0.54274940 0.1720 0.4712
3 1.69293698 0.57231740 0.1302 0.6014
4 112061958 0.12299986 0.0862 0.6877
5 0.99761972 0.02443656 0.0767 0.7644
6 097318316 0.09108110 0.0749 0.8393
7 0.88210207 0.06750951 0.0679 09071
8 0.81459255 0.55827114 0.0627 0.9698
9 0.25632141 0.16928218 0.0197 0.9895
10 0.08703922 0.05889160 0.0067 0.9962
11 0.02814763 0.00660751 0.0022 0.9983
12 0.02154011 0.02154011 0.0017 1.0000
13 0.00000000 0.0000 1.0000
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g | emEE RTH RF|em | et | A

10 | CL15 | CL30| 692 0.0211 .638 .646 -4.3 865 343

9 CL22 | CL14| 1469 | 0.0268 .611 631 =37 868 691

8 Cl16 | CL38| 147 0.0376 573 .613 -19 849 131

7 CL18 |CL13 | 668 0.0390 .534 591 -26 846 416

6 CL8 |CL11| 666 0.0509 483 .565 -36 828 209

5 CL10 |CL12| 1612 0.0597 424 .532 -42 814 845

4 CL7 | Cl9 | 2137 0.0611 362 484 -41 840 705

3 CL4 | CL57| 2158 | 0.0833 .279 406 -38 858 713

2 Cle | CL5 | 2278 | 01171 162 279 -33 858 691

1 CL2 | CL3 | 4436 0.1621 .000 .000 0.00 . 858

47 Z =L LEDET g K-Means & # % % o ¥ 5 (N=2166) it 38 #% &
Bt BB B o AN=1292)F% 2 > FF 3(N=496)% #¥ 2 (N=425)B& ih v w0 & F4p W 3
- TARREL R EF - 2enE ) B o 1 (N=13) ~ ¥ 6 (N=20) ~ ¥ 7 (N=24)

BAES > FEAAE SREFAEMERE 4 LTT L RAGHIH -

% 4-7 - %¥ K-Means # # % %

BEES
e S RMS ohe ¥ Binn | BESL

e | (MR | Eas BE | TR0
1 13 1.7110 6.8850 5 59116
2 425 1.3452 10.8453 3 3.9659
3 496 1.1855 9.5139 5 29431
4 1292 11292 7.8953 5 2.6237
5 2166 0.8295 6.5264 4 26237
6 20 1.5312 7.2423 1 8.7577
7 24 1.7993 6.8742 3 8.9625
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APHOT - EER A 0 B2 REGT REBRA RSN R 30 2 b eh
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14-8 H3 %L S MM B

RS FRRERYS EUE
S5 HEE =R tEBl 25
1 3.72753476 1.39038949 0.2867 0.2867
2 2.33714526 0.53637271 0.1798 0.4665
3 1.80077256 0.51975357 0.1385 0.6050
4 1.28101918 0.19556268 0.0985 0.7036
o) 1.08545651 0.08592279 0.0835 0.7871
6 0.99953372 0.18371336 0.0769 0.8640
7 0.81582036 0.31889617 0.0628 0.9267
8 049692419 0.26017311 0.0382 0.9649
g 0.23675108 0.11761388 0.0182 0.9832
10 0.11913720 0.05194859 0.0092 0.9923
11 0.06718862 0.04126121 0.0052 0.9975
12 0.02592741 0.01913828 0.0020 0.9995
15 0.00678913 0.0005 1.0000
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% 4-9 § 4 %¥ Ward 2 REE &

HERE
an | wesns | xn | P rws |G TR e | (55 | e
10 | CL16 |CL21| 791 0.0170 .588 .641 A5 694 240
2 CL17 | Cl28| 429 0.0238 .564 .625 -28 708 218
8 CL19 | CL37[ 301 0.0280 .536 .607 -32 723 189
7 Cl11 | CL14| 1121 | 0.0284 .508 .585 -34 753 309
6 CL8 |CL13| 1094 | 0.0435 464 S -41 759 362
5 CL12 | Cl6 | 2004 [ 0.0578 406 .525 -45 750 466
4 CL10 | C19 | 1220 | 0.0614 .345 478 -45 769 522
3 CL7 |CL23| 1162 | 0.0634 282 401 -36 859 509
2 CL3 | Cl4 | 2382 | 0.1179 164 273 -31 858 680
1 Cl2 | CI5 | 4386 | 0.1637 .000 .000 0.00 . 858

% 410 R -H A~ HEPETa K-Means #H 2% - #¥HEENE D
(N=1244) ik B 4k 2 Bt BB 2 3 4 (N=1062)=< 2. » £ F & 3 7 (N=822) ~
3# 6 (N=686) % ¥¥ 3(N=531); $& d ¥k > R 3 1 (N=17) ~ 3 2 (N=24) » {4 § & ¥ /2

B2 b vEas 2 EFRKERL &L o

% 4-10 4 %# K-Means &# #4£ %

HERE
He 78 | RMS mEE a:g%%; S | smnmwe | FEED
1 17 1.4649 7.6732 2 4.7004
2 24 1.3023 44136 1 4.7004
3 531 1.1869 7.1674 4 27074
4 1062 0.9184 5.8958 5 2.6745
5 1244 0.8906 57158 4 2.6745
6 686 1.0970 6.0436 7 28252
7 822 1.0576 6.7960 6 28252
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FEVRAYTTRE

EE Lha 2 Fi& B Ptk
EAERRE 2183.24 <.0001 3>2>5>4
P TEHERME 1767.75 <.0001 3>2>5>4
Bl B E A& 204.76 <.0001 3>2>4>5
LEEREHE 2137.31 <.0001 2>3>4=5
=AEHRREY 286.26 <.0001 3>2>5>4
IT{FEfERRE 515.41 <.0001 2=3=5>4
Bl B ER=E 162.42 <.0001 3>2>455
ERTREH SEHERASRE 40.35 <.0001 HHEEREEE
ZHMERH 2025.14 <.0001 2>3>4=5
ETEAMESER 122.86 <.0001 3>5>2>4
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RIS 2AERER 1994.08 <.0001 3>5>2>4
T{ERFER 807.78 <.0001 3>5>2>4
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NEEREH 1110.05 <.0001 6>3>7>5>4
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IEEFHER 1388.57 <.0001 7>6>4>5>3
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