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SCHEDULE - DAILY PLANNER

Activities 10/5 10/6 10/7
. Monday Tuesday Wednesday
ime
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(30 minutes) (8™ Floor of General Teaching Building)
, ) Opening Ceremony
?1%3;2"?3,[:3 (8™ Floor of International Conference
Hall)
Keynote Speech
Dr. Chen-Fu Chien
Industry 3.5 as a Hybrid Strategy
09:45-10:30 Empowered by Al & Big Data Analytics
(45 minutes) for Smart Manufacturing and Digital
Transformation
(8™ Floor of International Conference
10:30-10:50 et Clty Tour
(20 minutes) Coffee Break
10:50-12:10 Session |
(80 minutes) (8" Floor of Discussion R1,R2,R3)
12:10-14:00
(110 minutes) inch
14:00-16:00 Session Il
(120 minutes) (8™ Floor of Discussion R1,R2,R3)
16:00-16:20 Registration
(20 minutes) (gth FIo_gr of General Coffee Break
16:20-16:40 Teaching Building) Best Paper Award
(20' minufes) (8" Floor of Inteltlnaﬁ[)lonal Conference
a
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Industry 3.5 as Hybrid Strategy
Empowered by Al & Big Data Analytics for
Smart Manufacturing and Digital
Transformation

Chen-Fu Chien, Ph.D.

Tsinghua Chair Professor & Micron Chair Professor
National Tsing Hua University (NTHU), Hsinchu, Taiwan
Director, Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research
Center, Ministry of Science & Technology (MOST), Taiwan
Director, AIMS Fellows Executive Master Program, NTHU
Director, Intelligent Manufacturing and Circular Economy Research Center, NTHU

cfchien@mx.nthu.edu.tw

Decision Analysis Laboratory http://DALab.ie.nthu.edu.tw

@%My One earth is not enough!?
eaning it vecsons |NItE@F= VS INtra-country Gaps

DALab Proprietary

How many Earths do we need if the world's population lived like. ..

UsA. 2 @@ "Vioe 2 @@
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mm Russia 3.3 . . . ‘ = Spain - . . ‘
™ Germany 3.0 . . . @ China 2 . . {

Switzerland 2.9 . . . Brazil 1.8 . .
s | K i . . . = India 0.7 ‘

. world 1.7 . ‘ Source: Global Footprint Network National Foolprint Accounts 2018
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ﬁ.‘ wswyss  Worldwide Initiatives for Al/ Industry 4.0
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Artificial Intelligence Strategies -:-

March: Pan-  May: Al October:  December: January: March: Alat  April: First  April: UK May: White May: June: Towards  Fall 2018:
Canadian Singapore  AlStrategy Finland’s Al Budget for Al the Service =~ Workshop Al Sector House Summit Sweden’s Al an Al Strategy ~ EU’s Al
Al Strategy  Announced 2031 Strategy Taiwan of Citizens  for Strategy Deal on Al Strategy in Mexico Strategy

1™ = A= =
B O O A A

 — ,
o Nl BN EE L I 1 68 o)

March: Al jyly:Next December:  January: January: March: April: May: Al lune: Fall 2018:

Technology Generation Three-Year Blockchainand Strategy for France’s Al Communication Australlan R&D National Germany’s Al
Strategy Al Plan Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy Strategy for Al  Strategy
11

2018-07-13 | Politics + Al | Tim Dutton




'%Jindu;try 3.5 . . -
L o4 Leading Nations Return Manufacturing
Enabling A" D_egirﬁions®

Advanced Manufacturing Partnership
(AMP) of USA to invest in emerging

technologies to create high quality 248 (yo ROI

job d enh USA global
competitiveness, (Return on Investment)

S1 investment A $2.48 economic activity
In manufacturing

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan

®

%M, Four Phases of —
Enablir:g A;' Decisions® “Industrial ReVOIUtion” Industrie 4.0

DALab Proprietary

1st: steam-powered mechanical manufacturing facilities

2nd; (start of 20t century)- electrically-powered mass production
3rd: IC and IT to achieve automation

= G
T\Q PDam
4th : (today)- Cyber-Physical Systems H —

Enabling Technologies (0 -> 1) issssssseveneis 4. industrial revelution

1.0 Watt steam engine (James von g
Bred% Watt) . 3. industrial revolution

3.0 Transistor (1947/ Bardeen, Brattaln, uses electronics and IT to

achieve further automation

and Shockley, 1956 Nobel Prize)

. of manufacturin A
3.0 IC (Jack Kilby, 1958/ 2000 Nobel : g
Prize) 2. industrial revolution =
. follows introduction of g
3.0 programm?ble logic contrglller N
(PLC) Modicon (modular digital production hased on the
controller) (Dick Morley 1968) s ]
1. industrial revolution
follows introduction of
*Source: Federal Ministry of Education and Research water- and steam-powered
(2013), "Securing the future of German manufacturing mechanical manufacturing ;
industry recommendation the strategic initiative facilities fime >
INDUSTRIE 4.0 final report of the industrie 4.0 working  End of Start of Start of 1970s today
group,” National Academy of Science and Engineering.  |oth century 12 20thcentuy Sauree: DR 2011

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan
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Enabling A* Decisions®
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The Second Industrial Revolution, also known as the Technological
Revolution,ll was a phase of the larger Industrial Revolution corresponding
to the latter half of the 19th century, sometime between 1840 and 1860

until World War I. It is considered to have begun around the time of the
introduction of Bessemer steel in the 1850s and culminated in early

factory electrification, mass production and the production line. (Wikipedia)

Taylorism: Scientific Management (Industrial Engineering)

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan

Industry 4.0 goal is to recover it

o-:_t__ltdu"stry 3.5
Q@‘fﬁ# (ie. 10% loss of manufacturing share)

a + g
Enabling A* Decisions®
DALab Proprietary

40% of worldwide !
manufacturing
share (€ 6,577 bn) is
held by emerging
countries. (doubled
in last two decades).
Western Europe has
lost over 10% of
manufacturing
share (36% to 25%).
Industry 4.0 goal is
to recover IT.

BIG DATA
ng sen
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Are You Ready for Industry 3.5?

Principal investigator

w

Eizgranty . . . Leading nations including Germany and the USA have reemphasized manufacturing and proposed national strategies
Dr. Chen-Fu Chien is Tsinghua Chair Prof. & such as Industry 4.0 and AMP; China is also promoting Made in China 2025 to upgrade her industrial structure. The
Microan Chair Prof, at IEEM Departement, of global s ch; and the adoption of Al, big data analytics, cloud computing,
Natio.nzl Tsing Hua University NTHU). He i Internet of Things (laT), jgent machines and robotics has manufacturing intelligence for smart
the Director of Al for Intellige: production and agile supply chains,
Manufacturing Systems (AIMS] Research
Center and the Convener of Industrial 'I'h- industry structure of mast emarging countries might not ba ready for the migration of Industry 4.0, or for facing other
= Engineering and Management Program, ges such as g £ ¢ productivity, maintaining economic growth and creating jobs, Therefore, the Al
Ministry of Science & Technology (MOST). !'ut Inmlugenmanul'actu ring Systems (AIMS) Research Center, one of the MOST Al centers, aims to integrate various efforts
P ing and digital i jon for Made in Talwan to maintain its competitive
niversity e ges. The teams ha Industry 3.5 35 a hybrid strategy between Industry 3.0 and the to-be Industry 4.0.
They have developed core technologies which h li the approaches through a number of in-depth industrial
coll with leading c ies in different fields including the high-tech manufacturing, assembly, process, and
i textile With the i AIMS has d Taiwan is able to play a leadership role in the new
Edited by manufacturing paradigm of Industry 3.5 and sha es with other gent countries (such as ASEAN
countries) facing similar issues.
TAGS

Intelligent Manufacturing Al

Big Data Digital Transformation

LI CPS/Digital Twin Industry 4.0
Smart
Shiare this aricle I0T/Big Data Production

*
Lean/ 60

'.' Industry 3.5
SOP/ TQM decentralized
DSS/AI&Bigdata

empowered

http://140.122.146.122/en/article/content/14?fbclid=IwAR3e7podf
X3vKQw29qg7LSFNfMcZu630HJpgQvdhcjZF2Y Y nt3pFcgs6HioE flexibility

... profitable production for lot size 1

Bosch Software Innovations 15
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exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
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TEFE TRANSACTIONS ON AUTOMATION SCTENCE AND ENGINFERING ]

Approach to Improve the Efficiency of Manual
Material Handling System in 200-mm
Wafer Fabs for Industry 3.5

Chen-Fu Chien, Member, IEEE, Che-Wei Chou, and Hui-Chun Yu

Abstraci—Motivated by realistic npeeds 1o enhance  the I. INTRODUCTION
productivity for 200-mm waler fabs, this paper aims to propose a
novel approach for manual material handling system (MMHS) to EMICONDUCTOR fabrication facilities (fabs) are the
mimie functionalities of the automated material handling system most capital-intensive and complex manufacturing plants

in the advanced fabs withoul intensive capital investment 1o g 2l - . R r—
deliver the wafer lots manually and systematically, In particular, that consits of lengthy rc-entmnt procesacs including clean ;EEE ;_E
X

 mathematical model is developed 1o optimize the routing plan ::ng. .n\li.lal'kiﬂ.. deposition, lnclailuat_iun. Ii:_hugramh). etching,
with two objectives that minimize the total traveling distance in o0 impl + phot 4 strip, insp . and

all routes or minimize the number of manpower needed in all  ment [1]. The wafers pass through approximately several
routes. Furthermore, a route planning approach is proposed 1o hundred processing steps for wafer fabrication, in which opera-

utilize the routes that reduce the technician trveling distance o0, ¢ fficiency and productivity enhancement via maximizing |SESE SEEE(SESE
loading index was developed for evaluating the number of needed ‘h_“ lhmughrm:_ and yield, “h'l_"' minimizing cycle time, are si ii E Ei
technicians in the proposed MMHS, To estimate the validity of the  €ritical for maintaining competitive advantages [2]. [3]. RESE SRER ERER

proposed MMHS, we developed a simulation eny based in modemn fabs enables efficient matenal han-
on empirical data with different transportation requirement  dling between resources 1o reduce cycle time and manufactur-
“‘:"";‘"'" r": comparison. The ::“““‘ have shown practical g cost [4). In particular, the advanced 300-mm fabs rely on  pas
y Ay orChe: proy PProRch automated matenial handling system (AMHS) to manage the

Note to Practiti As ad ol 1. ing strategies  Wafer transportation in fabs [3], [6]. Furthermore, Germany [=
such as Industry 4.0 are proposed for smart production, 200-mm  has proposed a manufacturing strategy, Industry 4.0 [7], for
walfer fabs cannot be equipped with fully antomation facilities  sman factory via cyber-physical systems and decentralized
such as the automated material handling system to enhance g iGong within a smart and networked platform. However,

:‘:I‘:::lppl‘f::dlIII‘I:'::1:!ltJ\unl:i:l‘;?‘nI:’l‘:rhlm‘nt‘:::wm\:;\l:‘ll::"\?; most existing 200-mm fabs that find it difficult or cost effective |

developed, on the basis of existing 200-mm fab facility, 1o to install AMHS employ technicians mancuvering the trolleys
organize the technicians to mimic the seiting of a virtual material ~ for moving the wafer lots [8]

handling system manvally to enhance productivity. Indeed, the Motivated by realistic needs to empower 200-mm wafer
developed solution has been implemented in this case company, faba thi Al : z it =
in which the results have validaied the proposed approach that o> ths. phger:aiies ¥ ropas & f';“' Pilve MmovRIOn Y. I
can be a hybrid between the existing Industry 3.0 and to-he manual material handling system (MMHS) that mimics the SEss

Industry 4.0, AMHS functionalities by technicians and reduces the trolley

Index Ti Fab Industry 35 alle- accidents effectively. However, since the technicians may
cation, manual material handling system (MMHS), productivity, 9ecide by themselves the wafer lots and the corresponding |
route planning. transportation route, some lots may be delayed causing cycle | 7
time increase, while serious trolley accidents happen causing 8 £

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan
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Overlay Error Compensation Using Advanced
Process Control With Dynamically Adjusted

L T

SO TR/ 77 7) N+l layer
A e 2 e e

Xy

Proportional-Integral R2R Controller

Chen-Fu Chien, Member; IEEE, Ying-Jen Chen, Clia-Yu Hsu, and Hung-Kai Wang

Abstract—As  semiconductor manufacturing reaching nan-
otechnology, to obtain high resolution and alignment accuracy
via minimizing overlay errors within the tolerance is crucial. To
address the needs of changing production and process conditions,
this study aims to propose a novel dynamically adjusted pro-
portional-integral (DAPI) run-to-run (R2R) controller to adapt
equipment parameters to enhance the overlay control perfor-
mance, This study evaluates the performance of controllers via
the variation of each overlay factor and the variation of maximum
overlay errors in real settings. To validate the effectiveness of
the proposed approach, an empirical study was conducted in
a leading semiconductor company in Taiwan and the results
showed practical viability of the proposed DAPI controller to
reduce overlay errors effectively than conventional exponentially
weighted moving average controller used in this company.

Note to Practitioners—Although various APC/R2R control ap-
proaches have been proposed for specific conditions, little research
has been done to deal with unknown changing production/process
conditions in the real setting of semiconductor fabrication. Fo-
cusing on a realistic problem, this study is the first to develop
dynamically adjusted proportional-integral RIR controller by
considering future disturbance prediction to effectively reduce
overlay errors. The proposed DAPI controller has only one key
parameters needed to be determined like exponentially weighted
moving average (EWMA) controllers. The proposed approach
was validated in a leading semiconductor company in Taiwan and
has been implemented on line.

Index Terms—Advanced process control (APC), manufacturing

intelligence, overlay errors, proportional-integral controller,
run-to-run (R2R) control, yvield enhancement.

thus achieved unparalleled growth in past few decades. Thus,
process control and excursion detection become increasingly
difficult. However, most existing studies focus on defect diag-
nosis for yield enhancement [2]{5]. To meet the demands of
shrinking feature sizes and the reduced linewidth of integrated
circuits (ICs), lithography has become increasingly critical
for wafer fabrication [6]. [7]. In particular, wafer fabrication
contains multilayer wiring in which the patterned layers must
overlay each other to within the tolerance to function properly.
Overlay errors are the displacement of the present exposure
layers relative to preceding layers [8]. [9]. To enhance the
process vield and to satisfy customers’ need. overlay errors
must be controlled within a tight tolerance.

Modem semiconductor fabnication facilities (fabs) adopted a
vartety of advanced process control (APC) and run-to-run
(R2ZR) control methedologies for vwield enhancement.
Moyne ef al. [10] defined R2R control as “a form of dis-
crete process and machine control in which the product recipe
with respect to a particular machine process 1s modified ex-sifu,
i.e., between machine runs, to minimize process drift, shift,
and vanability. ™ Sachs ef al [11] and Ingolfsson and Sachs
[12] pioneered the application of R2R controller in semicon-
ductor fabrication processes. Conventionally, the exponentially
weighted moving average (EWMA)-based controller 15 widely
used to compensate for process shift and noise such as epitaxial
growth [8], silicon epitaxy [13]. chemical mechanical polishing
(CMP) [14]. and metal sputter deposition [15]. However, the

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan
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Novel Overlay Error models
considering only controllable factors
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= Step1. Overlay process modeling for R2R control
n Step2. DAPI controller design
n  Step3. Performance monitoring and evaluation
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PDCCCR Decision Systems for
intelligent manufacturing strategies

C.-F. Chien et al. / Int. J. Production Economics 128 (2010) 496-509

) Price Elasticity |
[Pricing Strategy |_ ':Demand Planning}
x £ Product Mix / T
N /
" Structure Demand I
Margin| | profitability Fulflliment | | Uti2ation
A Mg
v ” ) ~ v
) Cost Parity [
[ Cost Structure |_ " | Capacity Portfolio]

Capital Expenditure .

Fig. 1. Conceptual Framework of PDCCCR.
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Unrestricted © Siemens AG 2013. All rights reserved.
Page 5 8 April 2013 Siegfried Russwurm
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;@%'“d““m Industry 3.5 hybrid strategy via disruptive innovations
to empower smart manufacturing (Chien, 2014)

Enabllng A* Decisions®
DALab Proprietary

CPS/ Big Data Industry 4.0

f Smart
Automation/ 10T Manufacturing

Lean/ 60 Industry 3.5
f Smart manufacturing

TQM/SOP via Al Big Data

B>

Enabling A* Decisions®

uolneibajul waysAs

Flexible decision & Agility
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%?w‘ms Circuit Probe (CP) test for wafer

S

Enabling A" Decisions®  LO ldentlfy “Known Good Dies”

DALab Proprietary
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% :1)\. Optimizing multi-variate analytics

S

Enabling A* Decisions® for yield enhancement

DALab Proprietary
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50" Intelligent Agents to Empower Engineers

Enabling A* Decisions®

DALab Proprietary

A model-based, goal-based "intelligent agents™ can perceive environment
and take actions to maximize its chance of success at some goal.

/ =" T T~ Sensors \

Actuators
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%ﬁ' wy3s “Intelligent Agents” to support Engineers
o to empower smart manufacturing

Enabling A* Decisions
DALab Proprietary
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C& Precision forming and big data analysis

Total Yield = 4.27%

1 8 N Response 1 100°% Response 2 A% Response 3 24
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- 2 Wi\
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| Current Parameter1 = 57.539 ) - : / 1
Current Parameter2 = 5.3 B wo®s &% & B’ 2§ 1§ 3 1 3% 3 i ) i 3
Suggest Parameter1 = -0.004 Response 4 100% Response 5 100% s
Suggest Parameter2 = -0.9 2 i
Suggest Yield = 93.55% i .
B - ] ] 1] (] 75 1o 15 %0 1055 1160 " 1.5 Y3 a7 s
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o Robot for shoe making via EMS
EnablingA" Decisions® SUCh aS F|eX (F|eXtr0niCS)

DALab Proprietary

Under Armour (UA) CEO Kevin Plank: Chasing the Cheap is Being Lazy

-

Eﬁﬁféﬁﬁ " SCIERVCIL 12
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54~ Not easy to replace human now : )

a + g
Enabling A* Decisions®
DALab Proprietary

Flex and Nike terminate business relationship

Flex and Nike has mutually agreed to wind-down the footwear manufacturing operations in
Guadalajara by the end of the year.

"Regarding NIKE, we have worked hard with NIKE to make our footwear operation in Mexico technically
and commercially successful. In recent weeks, however, it became clear that we are unable to reach a
commercial and viable solution with NIKE and have mutually agreed to wind down our NIKE footwear
manufacturing operation in Guadalajara by December 31, 2018. We are finalizing the terms and details
of the wind-down and we are striving to retain many of our affected employees and to repurpose our
facility”, states Christopher E. Collier, CFO at Flex Ltd. in an analyst call.

In connection with the closing of the operation, the EMS-provider recognised USD 30 million of exit
costs primarily related to its estimated impairment of fixed assets. Additional costs as the wind-down is
completed may be incurred.

"I would say that we are disappointed where we sit right now. | think as we step back, NIKE was
extremely unique in differentiating and | think that it was an important feature that we went after and we
are just being very thoughtful at this stage in terms of where we sit. And since we cantgetto a
commercial agreement where our shareholders can have a sustainable return, we decided to exit",
Collier continues. 55
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Industry 3.1_-3 alms‘t‘o empovx’/,er &@
human being as “Iron Man KK B

WPG Holdings

WPG Holdings is
the world No.1

Semiconductor
Distributor and
the largest
electronics
distributor
vs Industry 4.0
Industry 3.5 “lron Man” Industry 4.0 “I, Robot”
Human-System Collaborations Cyber-Physical System
Decentralized DSS & disruptive Closed platform led by big company
innovations with constant charge
Human empowered by Al human replaced by robots and Al

Digital Transformation for WPG (WP’
via Industry 3.5 “Iron Man”
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Validation & DSS to Empower
Enabling A" Decisions® DECiSiOﬂ MakerS

DALab Proprietary

Lumpy Demand Forecast

e E EREE BREAMREREEZ ATANEULEREAL
£ 500 E

Customer Prediction:

By judgments of domain experts R R e T =R YERE R
MASE : 1.1367

Forocast Chant  Calofl Reaew  Proscbon Reaew  [RESSERUTRTRUINN
Days Laft in Invantory

Industry 3.5 approach:
IMAPA+SARIMA+RNN )
MASE : 0.5735

http://DALab.ie.nthu.edu.tw

Computers & Industrial Engineering 135 (2019) 940-949
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UNISON data-driven intermittent demand forecast framework to empower )
supply chain resilience and an empirical study in electronics distribution 4

Wenhan Fu®, Chen-Fu Chien™""

* Department of Industrial Engineering and Engineering Management, National Tsing Hua University, Hsinchu 30013, Taiwan
® Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, Ministry of Science & Technology, Hsinchu 30013, Taiwan

ARTICLE INFO ABSTRACT
Keywords: The complexity involved in demand forecast for supply chain management of electronics components is ex-
Demand forecast ponentially increasing owing to demand fluctuations in consumer electronics, shortening of product life cycles,

Intermittent demand

UNISON data-driven framework
Supply chain management
Artificial intelligence

Global manufacturing networks

continuous technology migration, lengthy production cycle time, and long lead time for capacity expansion.
While global manufacturing networks often suffer the risks of oversupply and shortage of key components, the
distributor that is the key intermediate participator in electronics product supply chain buys components from
the suppliers, warehouses them, and resells different parts to a number of electronics manufacturers with
vendor-managed inventories. Thus, the component distributors forecast the demands for large assortments of
stock keeping units (SKUs) with distinct dynamics for inventory control and supply chain management. To
address realistic needs to enhance demand forecast performance, this study aims to develop a UNISON data-
driven analytics framework that integrates machine learning technologies and temporal aggregation mechanism
to forecast the demands of intermittent electronics components. An empirical study is conducted in a world-
leading semiconductor distributor for validation. The results have shown practical vitality of the proposed ap-
proach with better performance than conventional approaches and the existing practice. Indeed, the developed
solution has been employed in this company to support flexible decisions to empower agile logistics and supply
chain resilience for smart production.
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Deep reinforcement learning for selecting demand forecast models to empower Industry 3.5 and
an empirical study for a semiconductor component distributor

Chen-Fu Chien ©*, Yun-Siang Lin and Sheng-Kai Lin

Department of Industrial Engineering & Engineering Management, National Tsing Hua University, Hsinchu, Taiwan, R.0.C

(Received 15 December 2018; accepted 12 February 2020)

A semiconductor distributor that plays a third-party role in the supply chain will buy diverse components from different
suppliers, warchouse and resell them to a number of electronics manufacturers with vendor-managed inventories, while
suffering both risks of oversupply and shortage due to demand uncertainty. However. demand fluctuation and supply chain
complexity are increasing due to shortening product life cycle in the consumer electronics era and long lead time for capacity
expansion for high-tech manufacturing. Focusing realistic needs of a leading distributor for semiconductor components and
modules. this study aims to construct a UNISON framework based on deep reinforcement learning (RL) for dynamically
selecting the optimal demand forecast model for each of the products with the corresponding demand patterns to empower
smart production for Industry 3.5. Deep RL that integrates deep learning architecture and RL algorithm can learn success-
ful policies from the dynamic and complex real world. The reward function mechanism of deep RL can reduce negative
impact of demand uncertainty. An empirical study was conducted for validation showing practical viability of the proposed
approach. Indeed. the developed solution has been in real settings.

Keywords: deep reinforcement learning: demand forecasting: supply chain management: model selection: smart produc-
tion; Industry 3.5
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TAIWAN'S TIME
TOTRANSFORM

The government is betting its manufacturing future on
smart machinery and artificial intelligence to improve
product quality and flexibility. By Sarah O'Meara
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g for futuristie manufacturing solutions,
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Matwre | Vol 577 | 16 January 2020 | 51
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Talwanese government around US$33 millien
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over 5 years, starting in 2018, manufac g technologies (see ‘Nonstop
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Smart focus
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Industrial Technobogy Research Institute, a
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founded
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Diverse development
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into smart m:nuliclu rll\g “because s the
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4 that th
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Artificial Intelligence for Intelligent Manufacturing Systems Research Center
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Ministry of Science and Technology

Interdisciplinary
Collaborations
& Innovation

Al enabled
spinoffs
Entrepreneurship
ecosystem

AIMS vision

29
Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Resea

Al, Big Data
Talent
cultivation

Al spin-in
Intelligent
Manufacturing

AIMS will be established as a world leading Al research
center based on core competencies of Taiwan’s
manufacturing industries & soft power of Made by Taiwan.

International
collaborations

Center, MOST, Taiwan




Al Technology R&D Guidelines
of MOST, Taiwan

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan




International Collaborations
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MOU with CIIRC, Czech Industry 3.5@NCRP, Philippines Stanford Research Institute, USA
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Industrial Collaborations and Vertical
Integration among AIMS Teams
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fra NC program optimization via
Enablin;; A;' Decisions® AI & Big Data Ana|ytiCS

DALab Proprietary

= Optimize cutting path of Numerical Control Machine
= Current prediction system developed via Al
m NC program scoring for KM and improvement

Current & Feed Rate Optimization

Increases productivity 8~20% without reducing quality

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan
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Home = Society

How a team of technicians is helping Taiwan S

. . MOST POPULAR L
triple mask production
Over 100 Taiwanese technicians boosted Taiwan's mask production from 4 million to 13 million in just 6 weeks E Sill Gates calls Taiwan's handling of coronavirus @
ey
By Central News Agency 4@ Latest figures on China's coronavirus outbreak
2020/03/25 11:01 >

Former UFC champion bashes China for defective
medical supplies

Taiwan CECC head shows how to disinfect mask with rice
cooker

\Video shows Chinese worker rubbing shoes on masks for
export

Taiwan police offer Singaporean woman shelter

B Taiwanese doctor invents device to protect US doctors
i  a0ainst coronavirus
B Chinese woman describes Wuhan virus patients being
I bumed aive
=

1 A 2 = Doctors warn of splke in coronavirus cases in Taiwan over
(CNA photo) haliday

. : s : 5 . | _.1 | Taiwan reports 10 new cases of Wuhan coronavirus
In industrial parks across northern Taiwan, a team of some 100 technicians has spent the last six weeks assembling 92 I o 1
surgical face mask production lines that will boost the country's daily production capacity from 4 million to 13 million

masks

pe =

B fpus > Industry 3.5 for Textile

Enabling A* Decisions®
DALab Proprietary

Everest Textile is No. 1 R&D oriented and vertically integrated textile
manufacturer that provides high value-added and innovative products to global
leading brands in sports, outdoor, city, casual and industrial materials etc.
By v (7

AREADEVELOPMENT

SITE SELECTION FACILITY PLANNING WORKFORCE DEVELOPMENT BUSINESS-PLACE AD EDITORIAL BOARD

MEWS ITEMS AROUND THE WEB

Taiwan-Based Everest
Textile USA Plans
Manufacturing Facility In
Forest City, North
Carolina

sHOvRDO>am

verest Textile USA will establish

= TIPS SEND US BUSINESS
EXPANSION OR RELOCATION
NEWS
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Textile Smart Manufacturing

Enabling A* Decisions®
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via

Industry 3.5

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan
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Enabling A* Decisions®
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'ﬁww” Industry 3.5 Solutions for Emerging Countries
' Philippine MOST Minister Fortunato T. De La Pena

DIGITIMESE 53R

No. 6187

JEE

[=p )

FHE A T S S R ARET T
S AIMS) LR FHES TR T
SRR S48 A [ T A RE A
I A O M R
PEAS - FIIO FDRGH TR e B 5
&R E (NRCP) g il T3
35BS CRE L L AL 52 A ch
TR BN EIFR AR N
TR e e W

AENRCP AW D IF WL
i ftFortunato de la Pena=#5

$-1ETER

oo

2u

St BT, 3008 fir B Bl oy -
TR T AL TR
ey R T G S
T TARBHEERER T RY | SrIEATER
AT T LR35, Wi -
AT S P2 B I LT e
FERENA IR LI B i e T3
4.0 [EEF H R T 5 T
A FE N TR B
WEECERE IR LR
SEREES - T35, fER T REI.ON
4.0 e S s - #8 A T

iR REF

20196E38208 2=

BEczE_R+0

www.digitimes.com

BETH35 Ei@'&%ﬁﬁl’ji

BRI R S R AT
S LRl

Pl 06T SRAIM SR Rl SR
i e S TR IR
SERE T4 OMERNTHE R W P TR
KA ZEIMIVEEREA
S < PR 0 A0 e SR R
MR B i QR T - ST
SRS R R R SR R
{7 ARG WSS T35
WRERTFIR B A -ah e ¥ 1L
b BNy Tl T il 2 Sh T

T8 ni’%ﬂ%‘*“” BRA

WRFEMIANRCPEIE &
Ramon A. Razalf 4 i 5 5 F
FERFEAE - BUAN N ST TT
B - B S ER AT
HEHME - MEET T e
TR T B S T B 400
PESEFHRMEFIHER - SIS
Bl M SR - T
g SRR G - S
87 B S R U 3. SRF R
R ok LU Ak L
[HITERE L PRR 2 s

A FER Ak dn K Fortunato de la Penal £ ) B {9 S840 (45) 141 6 250 30 48

34

Atrtificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan




NRCP ANNUAL SCIENTIFIC CONFERENCE
& 86TH GENERAL MEMBERSHIP ASSEMBLY

Humanizing Industrial Revolution
via Industry 3.5 as a Hybrid Strategy to
Optimize Human Capital as Force for Good
in Business in Emergent Countries

Chen-Fu Chien, Ph.D.
Tsinghua Chair Professor & Micron Chair Professor
National Tsing Hua University, Hsinchu, Taiwan
Director, Artificial Intelligence for Intelligent Manufacturing Systems (AIMS)
Research Center, Ministry of Science & Technology (MOST), Taiwan

Convener, Industrial Engineering and Management Program, MOST, Taiwan

cfchien@mx.nthu.edu.tw

11 March 2019@NRCP
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HOME THE APO ~ WHAT WEDO ~ PUBLICATIONS ~ RESOURCES ~ NEWS

= h\{ 'l'ndu;‘_atrY 3.5

) APO coordination meeting assesses smart manufacturing
Enabling A* Decisions®
DALgb Proprietary needs
14 Nov 2019

APO Center of
EXCE' Ien ce (COE) on Transformation to smart manufacturing requires a phased approach.
Smart .
Manufacturing
for APO members

I» iAT2000 System Infrasiruc‘lure

BT | e
B - s

The Asian Productivity Organization (APO) and China Productivity Center (CPC) organized a coordination
meeting for the research project on Assessment of Smart Manufacturing and Needs of Member Countries in
Taipei, 12—-14 November 2019. The project is being carried out under the APO Center of Excellence (COE) on
Smart Manufacturing. Chief Expert Professor Chen-Fu Chien of National Tsing Hua University and six national
experts comprising Dr. Chia-Yen Lee (ROC), Umashankar Prasad (India), Abdullah Sanusi (Indonesia), Franklin D.
Quiachon (Philippines), Dr. Anan Mungwattana (Thailand), and Dr. Ha Minh Hiep (Vietnam) laid the groundwork
for conducting the research on the current to mid-term smart manufacturing needs of AP0 members while
improving overall industrial productivity in each country. APO Secretariat Research & Planning Department
Officer David Sehyeon Baek also attended as the research coordinator.
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https://lyoutu.be/won5saQsSQQ

PTALK ES

Industry 3.5 to

Productivity 6.0
vl 2

Dr. Chen-Fu Chi Dr. Ha Minh Hi . .
'srm.gHuaeCr;l\a-lr‘:cfess:fg ;eputfnureigrﬁen:::?p Forglng ahead WIth

hair Professor of Directorate for Standards

1al Tsing Hua University  Metrology and Quality (STAMEQ) S m a rt M a n u fa ct u ri n g
ChenFu U € LI ES

Monday 17 August 14:00-15:00 Tokyo Time

Productivity 6.0: Forging ahead with Smart Manufacturing

Industry3.5
International Symposium

Contents lists available at &

International Symposium on Industry3.5 for Intelligent Manufacturing

Resources, Conservation & Recycling

September 25 - 27, 2019, National Tsing Hua University, Hsinchu, Taiwan

hitps./fwww aims org tw/industry3 S

Aims and Topics: | journal homepage: wy

Global manufactuning networks are facing disraptive challenges duc 1o newly lechnologics such as Anificial Imclligence, Big Data,

Internet of Thangs. and 5G. Leading mations including Germany and USA hunve reemplasized (e importance of advanced mamifaciunng

and initied pational manufactunng strtegics such as Industry 4.0 and AMP. The manufactunng sectors in Asta-pacific regions and

cmernging countrics are playing imponant rokes for economic growth and job opponunitics, vt their indusinal stroctuncs may not be
ready for the migration for Industry 4.0 dirccily

onet cmpostam clls (o Gt tamovations 1o ot s methodoipict dciopaents e odis wa  InuStry 3.5 for Sustainable Transition and Total Resource Management

mermational symposium calls for disruptive innovations from theoretical rescarch, meth
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The Impact of Country Image and Travel Constraints on Revisit

Intention: The Case of Thai Tourists Visiting Taiwan

Chin-Hsiang Tsai !, Shih-Hao Liu 2, Su-Juan Li 3
! Department of Leisure and Recreation management, Chihlee University of Technology, tsai0715@mail.chihlee.edu.tw
2 Department of Tourism, Ming Chuan University, shihhao@mail.mcu.edu.tw

3 Department of Tourism, Ming Chuan University, 07146131@um.mcu.edu.tw

Abstract

The number of foreign tourists has increased in Taiwan Tourism more all the time.Taiwan is a
country that is familiar and known with Thai people for a long time. There are advertisements
through various media, whether social media, magazines, television and radio, including talking
about traveling in Taiwan that cause a wave of popularity among Thai tourists is bigger. Based on
decision-making models and planning behavior theory, this study aims to exploring the impact of
country image and travel constraints the tourist perceived on revisit intention. The quantitative
research was conducted, and a questionnaire will be used for Data collection. The survey is planned
to conduct with Thai tourist who have been to Taiwan before. The finding of current study is
expected to provide suggestion about marketing and developing strategy for decision maker of

government and managers of tourism-related industries.

Keyword: Country Image, Travel Constraint, Revisit Intentions, Theory of Planned Behavior
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The Disaggregate Productivity Change in Taiwan’s International

Tourist Hotels

Chiang-Ping Chen
Department of Applied Economics, Fo Guang University, Taiwan

Abstract

With the rapid demand of the international tourism and more competitive market, the International
Tourist Hotels (ITHs) industry must pay more attention to the productivity performance whether
their output have reached the optimum stage or not, to cope with the overall market environment and
enhance their competitiveness. Therefore, this study utilizes a panel dataset of 56 ITHs in Taiwan to
evaluate the disaggregate productivity change by using the Luenberger productivity index based on
directional distance function. Empirical findings are as follows: First, the overall productivity change
of ITHs in Taiwan shows a growing trend and the main source of productivity change is the
technical change rather than the efficiency change. Productivity growth mainly from the innovative
effect, which non-chain operated of ITHs have a higher productivity growth than the chain-operation
ITHs. Second, from disaggregate perspective, the non-chain operated ITHs show an increasing trend
in the productivity of room and other facilities, but the chain-operation ITHs have a growing trend in
the productivity of food and beverages. Third, the main source of productivity change among the 56
ITHs is the room and other facilities items.

Keyword: Disaggregate Productivity, International Tourist Hotels (Iths), Directional Distance Function,

Luenberger Productivity Index
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A Study on the Trends of Global and Asian Cruise Industry

Development and Challenges of COVID-19 Pandemic

Li-Ying Lin 1, Chang-Ching Tsai 2, Jen-Yao Lee 3
LPhD student, Department of International Business, National Kaohsiung University of Science and Technology ; and
Senior Executive Officer, Ocean Affairs Council, 11i8689@gmail.com
2 Associate Professor, Department of tourism management, National Kaohsiung University of Science and Technology,
Taipei, james@nkust.edu.tw
3 Professor and Chair, Department of International Business, National Kaohsiung University of Science and Technology,

itjylee@nkust.edu.tw, corresponding author

Abstract

The purpose of this study aims to analyze the trends of global and Asian cruise tourism industry
development, to link with implementing the solute to ocean policy of Executive Yuan, to understand
the market structure of Taiwan's cruise tourism, and to promote Taiwan's cruise tourism industry
development. In addition, the impact and challenges of the Coronavirus (COVID-19) pandemic on

the global and Asian cruise tourism industry development will be explored as well.

The research method is to analyze the statistical data of growth trend of global and Asian cruise
passengers, the cruise lines deployment by region, the passengers from top sourced markets in Asia,
the destination countries of cruise tourism, and the growth capacity of the Asian cruise industry in
recent years. In addition, the Pearson product moment correlation analysis is used to analyze the
relationship between the passengers from Mainland China, Taiwan and the population, GDP,
unemployment rate and average wages. The population penetration rate of top 10 Asian sourced

cruise passengers is also explored.

The results are as follows : 1. Number of global ocean cruise passengers increase by 7.21 million
and growth rate has increased 33.8% from 2013 to 2018 while number of Asian ocean cruise
passengers has increased 182% from1.51 million in 2013 to 4.26 million in 2018. The growth rate of
Asian ocean cruise passenger number far exceeds that of Europe, America and other regions of the
world. Therefore, Asia has become the most prosperous region in the global cruise tourism industry.

2. Among the top 10 Asian cruise sourced passengers countries, the first is China (55.33%), and the
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second is Taiwan (9.18%). It means that cruise traveling is rising in popularity by Taiwanese. 3.
Among the top 10 destinations countries for Asian cruise tourism, the first is Japan (38.94%), the
second is China (16.60%), and Taiwan is the eighth (4.56%). 4. For 2019, there are 10,245 operating
days for Asian cruise industry, a 137% increase from 4,307 operating days in 2013. 5. According to
the Pearson product moment correlation analysis, the correlation coefficient of Taiwan between
“sourced cruise passenger number” and “population”, “GDP”, “unemployment rate” and “average
wages” were 0.987, 0.997, -0.998 and 0.883. It is found that larger population, higher GDP, higher
average salary and lower unemployment rate will have higher sourced cruise passenger number. 6.
According to the analysis, the population penetration rate of the top 10 Asian sourced cruise
passengers, the first is Singapore (6.50%), the second is Hong Kong (3.38%), and the third is Taiwan
(1.66%). The population penetration rates of other countries except top 10 Asian sourced cruise
passengers are not over 1%. It shows that Asian countries have great potential to develop the
international cruise tourism industry compared that to the US or Europe. 7. Due to the impact of the
COVID-19 global pandemic, Carnival Corp. has announced an US$4.4 billion loss from Jan. to May,
2020. The monthly spending for the second half of 2020 is estimated to be 650 million US dollars
even stop operating temporarily. It caused the cruise company huge financial burden. 8. The stock
prices of top three international cruise companies, Carnival Corporation & plc, Royal Caribbean
International and Norwegian Cruise Line Holdings LTD., have declined nearly 58.5%, 39.4%,
and 63.9% of its value from February 24 to July 31. It means that, due to the impact of the

COVID-19 pandemic, the market investors’ confidence in cruise industry is shaken.

Keyword: Cruise Industry, Cruise Tourism, Ocean Tourism Industry, Coronavirus Disease(COVID-19)
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Do National Parks or Different levels of Scenic Areas Drive Lodging

Business Performance?

Chiang-Ping Chen 1, Chia-Ning Chiu ?, Ming-Chung Chang 3
! Department of Applied Economics, Fo Guang University, bjgs25@gmail.com
2 Department of Leisure Industry and Health Promotion, National llan University, chianingchiu@gmail.com

3Department of Finance, Chihlee University of Technology, changmc@mail.chihlee.edu.tw

Abstract

The reasons why peoplevisit national parks, and national or county-level scenic areas do matter
because nature-based tourism is a large and rapidly growing global industry (Eagles, 2002). National
parks or protected areas are not only physical places, but also sources of ecosystem services as well
as biodiversity’s reservoirs. According to Liu (2014)’s research, after typhoon Morakot’s damage,
the entire Maolin National Scenic Area and Park in Taiwan lost over 700,000 visitors within one and
a half year; consequently, this disaster has caused a loss of NT$1.39 billion in tourism business. As
such, national parks, national scenic areas, and county-level scenic areas are important tourism
resources in Taiwan and play vital roles in tourism economics. This study examines whether there
are causality relationships between three lodging accommodations and national parks, national, or
county-level scenic areas, respectively by using the Granger causality test. The findings of this study
show that the tourist arrivals of National Scenic Areas and the average daily rates of all of three
lodging accommodations (B&Bs, international tourist hotels, and standard hotels) exhibit
bi-directional causality relationships, respectively. This implies that not only can national scenic
areas spur all types of lodging accommodations, but all lodging accommodations’ business

performances can also lead to national scenic areas’ tourism growth.

There are also bi-directional causality relationships between national parks’ occupancy rates and
all three lodging accommodations: B&Bs, international tourist hotels, and standard hotels,
respectively. This indicates that national parks can lead all types of lodging accommodations’
occupancy rates, and the same is true for the reverse direction from lodging accommodations’ ORs
to national parks’ tourism growth. From this study, we are awakening to the fact that national parks

not only conserve biodiversity and ecosystem services, but also are powerful players for commercial
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opportunities through generating visitors’ or tourists’ entry, activity, or lodging fees to increase
tourism and hospitality industry’s revenue, to support local economy and regional infrastructure
development, and to tackle uncertain external economic and environmental changes. Meanwhile,
businessperformances of lodging industry spurs the arrivals of national parks as well, so to speak. In
other words, national or county-level tourist attractions and business performance of the lodging

industry have a reciprocal or symbiotic relationship to a certain level.

Keyword: National Park, Lodging Industry, Business Performance
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Government Debt and Fiscal Execution Efficiency

Yung-ho Chiu !, Kuei-Ying Huang 2, Tai-Yu Lin 3
! Department of Economics, Soochow University, echiu@scu.edu.tw
2 Department of Economics, Soochow University, ivykung2004@gmail.com

3 Department of Business Administration, National Cheng Kung University, eickyla@gmail.com

Abstract

Governments have used deficit policies in recent years to enhance economic development, yet
many still face fiscal debt problems. Thus, this research uses Data Envelopment Analysis (DEA) to
analyze the financial performance of local governments, providing a new method that can deal with
negative data to better scrutinize the relationship between government debt and fiscal execution. We
adopt the Range Directional Measure Dynamic Directional Distance Function ( RDM Dynamic DDF)
model with negative data to explore the financial efficiency of 22 local governments in Taiwan
from 2011 to 2018. The results are as follows. (1) The counties and cities with the best efficiency
include Hualien County, Taitung County, Jinmen County, Lianjiang County, Nantou County, Chiayi
County, and Taipei City. For 7 local governments with poor efficiency, 2 municipalities fail to even
meet the fiscal improvement goals of planning a major change in local institutions. (2) The fiscal
performances of outlying islands and eastern local governments are better than those of western
local governments. (3) Kaohsiung City government has the highest accumulated debt among all
local governments, showing that its self-financing resources are insufficient. (4) Tainan City
government exhibits poor financial performance due to debt limitation and insufficient self-financing

resources.

Keyword: RDM Dynamic DDF Model with Negative Data, Government Debt, Fiscal Efforts, Central

Financial Resources, Local Self-Financing Resources
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Food Efficiency of European Union Countries by Considering

Ammonia Emission and Food Wastes

Liang-Chun Lu !, Shih-Yung Chiu ?, Yung-ho Chiu 3, Tzu-Han Chang *, Kuei-Ying Huang ®
!Department of Economics, Soochow University, 06451001@scu.edu.tw
2Department of Economics, Soochow University, sychiu@scu.edu.tw
3Department of Economics, Soochow University, echiu@scu.edu.tw
“Department of Economics, Soochow University, angleyc06@gmail.com

SDepartment of Economics, Soochow University, ivykung2004@gmail.com

Abstract

This study uses the two-stage dynamic undesirable data envelopment analysis (DEA) Model by
considering global warming as an exogenous condition to assess the agricultural performance of
European Union (EU) countries. The two stages are food production and consumption. The first
stage explores the concept of food security for the food production efficiency of the relationship
between fertilizer use and ammonia air pollution, while the second stage analyzes the idea of food
loss and wastes for the food consumption efficiency that issues of population growth and food waste.
According to the empirical results, we find that the efficiency of the general agricultural production
stage is poor, and the efficiency of the food consumption stage is affected by general food waste. In
over half of the countries, first-stage fertilizer utilization efficiency is less than 0.5, suggesting in
response to food production corresponding to European food demand that fertilizers are overused.
Moreover, if we do not consider the exogenous conditions of global warming and discuss the

agricultural efficiency of European countries, then bias in the underestimation of efficiency appears.

Keyword: Food Waste, Ammonia Emission, Two-Stage Undesirable Dynamic Data Envelopment Analysis,

Production and Consumption Efficiency
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The Assessment of Energy, Health Efficiency and Total Factor

Dynamic Overall Efficiency with OECD Economies

Chih-Yu Yang *, I-Fang Lin %, Ching-Cheng Lu *
! Department of Economics, Soochow University, lostmaplestx@gmail.com

2 Department of Economics, Soochow University, ifang52018@gmail.com

3 Department of Applied Economics, Fo Guang University, join1965@gmail.com

Abstract

Exploring the performance of the efficiency is the main focus in the past studies of evaluating
energy and environment. In order to fulfill the inadequacy, this study takes 34 economies in the
Organization for Economic Cooperation and Development (aka OECD) as the research object and
divides the total input and output factors into two stages. Also use the Dynamic network SBM (aka
DN-SBM) to evaluate the impact from OECD in energy, health efficiency, and productivity change
between 2011 and 2015. According to the empirical results with the energy stage, the average
efficiency value from the 18 economies of Estonia ~Finland ~France ~Germany ~Hungary -~ Iceland -
Ireland ~ Japan ~ Luxembourg ~ Mexico ~ New Zealand ~ Norway -~ Portugal ~ Slovenia ~ Sweden -
Switzerland ~ Turkey and United States is the best with efficiency values of 1 with 24 economies
above the average and 10 economies below the average. The economies with the worst efficiency
values are Israel (0.6859), Netherlands (0.6652) and Belgium (0.5492). And in the health stage, the
average efficiency value from the 11 economies of Estonia ~ Finland ~ Hungary -~ Iceland ~ Mexico ~
New Zealand ~Poland ~Portugal ~Slovenia ~Sweden and Turkey is the best with efficiency values of
1. There are 25 economies that are above the average and 9 economies below the average.
Ireland(0.2454) ~ Netherlands(0.2014) and Denmark(0.1945) are the economics with the worst
efficiency values. Regarding to total factor dynamic overall efficiency, Estonia ~ Finland ~ Hungary ~
Iceland ~Mexico ~New Zealand -Portugal ~Slovenia ~Sweden and Turkey are the 10 economies reach
Pareto optimal efficiency. And Ireland(0.4469) ~ Israel(0.4179) and Netherlands(0.3697) have the
worst efficiency values. This study chooses to use dynamic intertemporal data to evaluate the overall
efficiency and productivity of OECD based on the index of DN-SBM. It can provide more objective
research results for various economies to make reference for energy policies, national health and

forest conservation related policies.

Keyword: OECD, Energy, Health, DN-SBM, Efficiency
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Dynamic Linkages among Economic Development,
Environmental Pollution and Human Health in Chinese

Ying Li !, Yung-Ho Chiu ?, Tai-Yu Lin 3
1Business School, Sichuan University, liyinggs@scu.edu.cn
2Department of Economics, Soochow University, echiu@scu.edu.tw(Y.-H.C.)

3Department of Business Administration, National Cheng Kung University,eickyla@gmail.com(T.-Y. L.)

Abstract

Background Research on the relationships between economic development, energy,
environmental pollution, and human health has tended to focus on the relationships between
economic growth and air pollution, energy and air pollutant, or the impact of air pollution on human
health. However, there has been little past research focused on the complex relationships between
energy consumption, economic growth, air pollution and health treatment.

Methods:There has been little past research focused on the complex relationships between energy
consumption, economic growth, air pollution and health treatment. To go some way to filling this
gap, this paper developed a modified two stage Undesirable Meta Dynamic Network model to
jointly analyze energy consumption, economic growth, air pollution and health treatment data from
31 Chinese high-income and upper-middle income cities from 2013-2016.

Results:The results were as follows. 1. While the overall efficiencies in both the high-income and
upper-middle income cities declined, they were higher in the higher income cities. 2. The production
stage efficiencies were higher than the healthcare resource utilization stage efficiencies in most cities.
3. The high-income cities had limited technology gaps than the upper-middle income cities. 4. The
high-income cities had higher average energy consumption efficiencies than the upper-middle
income cities. 5. In general, the health expenditure efficiencies were the lowest of all inputs. 6.The
high-income city’s respiratory disease was less than the upper—middle income cities, and the
high-income cities had lower mortality rate, but the upper-middle income cities had increasing
mortality rate.

Conclusions:To effectively respond to these challenges and problems, the government needs to
actively adapt measures to local conditions, develop scientific governance systems, and formulate
short, medium- and long-term dynamic strategic management directions.

Keyword: Air Pollutant, Data Envelopment Analysis, Economic Efficiency, Energy Consumption,

Healthcare Resource Utilization Efficiency
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Prioritizing Value Measures on Smart Buses by AHP

Chia-Hsiang Wang !, Chung-Chu Liu ?, Yu-Han Chin 3
! Doctoral Candidates, Department of Business Administration, National Taipei University, Tonywang0815@gmail.com
2 Professor, Department of Business Administration National Taipei University, Gereliu5859@gmail.com

3 Undergraduate, Department of Business Administration, National Taipei University, Hankk324@gmail.com

Abstract

Considering the development of smart cities, smart public transportation systems are essential.
This research uses the analytic hierarchy process to measure the importance of various characteristic
indicators (function value, safety value, information value, convenience value, etc.) of smart buses
and ranks various special items. As a result, "convenience value" is the most important, and
"Information value" is the least important (seems to have been replaced by smartphones), which
hints at the development direction of intelligent transportation systems and intelligent public

transport.

Keyword: Smart Bus, Value Factors, Analytic Hierarchy Process (AHP)
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The Factors of Users Trust in Online Customer Reviews on

Amazon.com
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2 Department of Information Management, National Taichung University of Science and

Technology,sfchiou@nutc.edu.tw

Abstract

This paper is based on four theories to discuss the influencing factors of trust in online customer
reviews, including Transfer of Trust, Relevance Theory, Source Credibility and Selective Attention.
And combined with the four parts of the information that users can see when reading reviews,
including review’ s title, review’ s content, product star rating, and the helpful vote. We used
questionnaires to investigate users who have used Amazon to shop online, hoping to find out the

factors that users trust in reviews.

Keyword: Online Customer Reviews, Trust in Reviews, Transfer of Trust, Relevance Theory
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Customer Loyalty: A Study on Women'’s Beauty Salon in Kolkata,
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Abstract

The title of the thesis is *‘Customer Loyalty: A Study on Women’s Beauty Salon in Kolkata, India’.
The research speaks about the loyalty of the customers towards Marina Beauty Salon as well as the
correlation between customer satisfaction and loyalty in a Beauty Salon. The main purpose behind
this research was Kolkata being rich in people and diversity has a great potential for beauty salon
business but unfortunately there has been limited research on this particular issue. Secondly, Various
business sectors, especially brick and mortar stores have been economically affected due to the rapid
growth of digitalization and evolution. The in-house service provider app with the offer of
door-to-door in-house services at a reasonable price and also the dominant big stores have pulled
thousands of customers towards their company. Customers prefer such stores because of better
quality and services. Hence many physical stores who were unable to provide such services and
products, unfortunately, were forced to shut down their business, beauty salon being one of them. In
this turmoil and uncertain environment, one such beauty salon has struggled and maintained the trust
and loyalty of its customers for many years. Lastly, there is an emotional attachment with Marina
Beauty Salon because the researcher has been their customer since childhood so she has experienced
the Salon grow and develop into what it is today and also had the chance to interact with some of
their clients when she was in Kolkata. Hence, it adds a sentimental value on this research. Hence, the

author felt it necessary to select this topic as her Thesis.

In-order to find the answers to the research questions, the author applied qualitative approach and
had 8 interviewee samples for deeper understanding. The samples of this research were all Indian

women customers from Marina Beauty Salon.
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The results indicates that apart from having a trained, skilled and reliable employees with an
honest services as well as being Responsive, well-groomed employees with a hygienic environment,
having quality products and a flexible working hours as well as a convenient location. The most
important factor or reason behind customer loyalty is the behaviour of the owner and the employees.
They are professional as well as friendly and provide a Warm, relaxing and homely ambience to
their customers. Furthermore, The little kind gestures that Marina does for her customers like for
instance, providing lunch when she realized that one of her clients was hungry or waiting and
accompanying her customer for the car because it was late in the evening, suggesting some remedies
which can be easily available at home and not imposing her customers with expensive products,
opening her Salon during her off day because of her customer’s emergency situation, sending one of
her staffs to her client’s house because she was not well are the reasons that the participants could
connect and open up to her and trust her. The owner and the staffs’ earnest behaviour helped to
establish a bond and a relationship with their customers and through these factors and reasons the
customers felt happy, special and satisfied which ultimately led to customer loyalty towards Marina

Beauty Salon.

Keyword: Customer Loyalty, Customer Satisfaction, Beauty Salon, SERVQUAL
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Constructing a Smart Medical Nutrition Consultation App system -As

Example C.G.M.F.

Ming-Chiang Hu
-Shu-Zen Junior College of Medicine and Management, mchu@.szmc.edu.tw

Abstract

According to data from the National Health Administration of the Ministry of Health and Welfare,
in recent years, the number of obese people in my country has increased sharply. Obesity can even
lead to chronic diseases, which has a huge impact on the physical and mental health of Chinese
people. Some patients turn to a dietitian for a series of consultations on weight-loss plans, in which
obesity determination is an important key. Nowadays, although APPs on the market have the
function of measuring BMI, they cannot distinguish between genders in actual clinical practice. As a
result, the clinical reference value of dietitians is not high, and consultations must be repeated during
outpatient clinics, which causes a heavy burden on patients, physicians, and health insurance. In
view of this, this topic has cooperated with the Chiayi Chang Gung nutritionist group, combined
with the power of information and medical treatment, to construct a nutrition consultation posture
determination APP, which can be used as a basis for interpretation in clinical practice. In addition,
fingerprints are also used to protect the security of data. Hybrid encrypted file protection system

technology to protect personal data and strengthen medical care and health.

Keyword: Posture Judgment, Knowledge Transfer, Consultation, Security of Medical Data

53



2020 International Conference on Business, Economics and Management in the Digital World

The Influence of Social Media Advertising on User Purchase Intention

Chien-Wen Chen !, Wen Shin Liu ?, Shu-Fen Huang 3

! Department of Administration, College of Business, Feng Chia University,
2 Department of Business Administration, College of Management, National Central University,

3 Department of Multi Media Design, Chihlee University of Technology,

Abstract

With the progress of information technology and the high adherence of the public to mobile
devices, businesses want to further promote consumers to click on advertisements to watch and
generate purchase intention by using mobile advertisements to interact with consumers or contact
new consumer groups. This study is based on advertisement value model, adding emotional appeal,
advertising credibility, and advertising click to explore the influence on consumers product
evaluation and purchase intention. This study took social media users as the research subject and
collected 292 valid questionnaires through the Internet. The results show that: (1) informativeness,
entertainment, advertising credibility and emotional appeal had positive effects on advertising
attitude, while irritation had negative effects on advertising attitude; (2) entertainment and
advertising attitude had a positive effect on advertising clicks; (3) advertising clicks had a positive
impact on product evaluation; (4) advertising attitude and product evaluation positively affected

consumers' purchase intention; (5) informativeness had no significant effect on advertisement click.

Keyword: Social Media, Advertisement VValue Model, Ad Clicks, Product Evaluation, Purchase Intention
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Film Tourism in Travel Decision-Making: The Roles of Authenticity,

Memorable Tourism Experience, and Celebrity Involvement

Chi-Feng Lo !, Chu-Hwa Yan 2, Fang-Ping Chen 3
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Abstract

The crucial role of film tourism on tourist destination choice has been recognized by scholars and
practitioners. Both authenticity and celebrity involvement are vital to film tourism. However, few
studies have investigated both of them in the same framework. Data from 405 film tourists who have
visited the South Korea indicated that authenticity had both direct and indirect influence on
behavioral intentions through memorable tourism experience. However, celebrity involvement only
had an indirect influence on behavioral intentions through memorable tourism experience. Finally,

authenticity was a better predictor of behavioral intentions than celebrity involvement.

Keyword: Authenticity, Celebrity Involvement, Memorable Tourism Experience, Behavioral Intentions
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The Effect of Perceived Quality and Brand Image on Green Purchase

Intention for Tesla in Taiwan

Chih Ming Tsai !, Hong-Ye Wang ?
!Dept. of Marketing and Distribution Management, Hsing Wu University, 102051 @mail.hwu.edu.tw

2 Kang Chiao International School, s07109@kcis.com.tw

Abstract

As environmental awareness has become more widespread, customers often consider the
environmental impacts of the products when making their purchase decisions. This study focuses on
how perceived quality in terms of driver experience and environmental impact influences brand
image and green purchase intention, and how brand image influences green purchase intention of
Tesla battery electric vehicles (BEV). Questionnaire survey with a convenience sampling method is
used for this study, adopting descriptive analysis, assessment of reliability and validity, factor
analysis, correlation analysis, and regression test. The findings of this study suggest that perceived
quality has a significant and positive influence on brand image and green purchase intention, and
brand image also has a significant and positive impact on green purchase intention. Comparing the
two factors, driver experience and environmental impact, extracted from perceived quality used in
this study, the results indicate that driver experience has a greater positive effect on brand image and

green purchase intention than that of environmental impact for Tesla BEVs.

Keyword: Perceived Quality, Brand Image, Green Purchase Intention, Tesla
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More Crowed? More Violent? The Physical Factors Influencing

Customer Misbehaviors

Jia-Jen Ni?, Hsu-Ju Teng?, Chi-Feng Lo®
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2. Department of International Trade, Chihlee University of Technology, hsuju@mail.chihlee.edu.tw
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Abstract

This research investigates whether Customers would be ruder or violet while being in a crowded
environment and whether negative emotion and anticipated regret would stimulate rude or violent
behavior. To test this relationship, the present study use data from 399 samples from four kinds of
service situations (i.e. crowed restaurant, night market, exhibition, and concert). The results reveal

that with the different crowed environment, customer misbehavior varies significantly.

This result can clarify that the psychical factors would stimulate customer psychological responses
and then lead to customer misbehavior. And this study suggests that service managers shall avoid the

psychical factors influencing customer misbehavior such as avoiding the crowed environment.

Keyword: Customer Misbehavior, Psychical Factors, Psychological Responses, Crowed Environment
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2, Taipei European School, jeni.liub2021@stu.tes.tp.edu.tw

Abstract

The cinema industry is a monopolistically competitive market, where each cinema offers almost
identical products, thus generating fierce competition in the industry. As such, this study aims to
investigate the relationship among perceived quality, customer satisfaction, and purchase intention in
the cinema industry in order to provide further information on how best cinemas can retain their
customers and continue to have customers utilise their service. Convenience sampling was used in
the study, garnering 252 valid samples for data analysis. The results indicate that aspects of
perceived quality, such as convenience, had a positive effect on both customer satisfaction and
purchase intention. However, there is a significant positive relationship illustrated between customer
satisfaction and purchase intention. In addition, insights into how further studies could be enhanced,

alongside what aspects cinemas should focus on to increase their customers are explored.

Keyword: Perceived Quality, Customer Satisfaction, Purchase Intention, Cinema Industry
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Adoption toward Al Robots: Korean Case
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Abstract

Recently, the healthcare industry has adopted Al service robots to provide better service quality to
patients and consumers. However, several factors are known to affect Al service robots' adoption
behaviors negatively. Accordingly, to managers, identifying factors to enhance consumers' intention
to adopt service robots has become critical in hospitals or marketplaces. In this manuscript, we
examined consumers’ adoption toward an Al service robot in a hospital based on the Service Quality
Model. Our findings indicate a functional aspect, such as perceived consistency, matters to increase

consumers' attitudes to adopt Al service robots.

Keyword: Artificial Intelligence (Al), Service Robot, Usability, Service Quality Model
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Market Sentiment, Marketable Transactions, and Returns

Matthew C. Chang
Associate Professor, Department of International Business Administration, Chinese Culture University,
a04979@gmail.com

Abstract

Using unique data from the Taiwanese stock market, | explore the transaction aggressiveness of
mutual funds, foreign institutions, dealers and retail investors during periods of different market
sentiment. Retail investors’ marketable transaction ratios are positively related to stocks’ systematic
risk. In contrast, mutual funds and foreign institutions’ marketable transaction ratios are negatively
related. Although the marketable transaction ratios of all the four types of investors are higher when
market sentiment is more fearful, mutual funds’ trades on the sell side can mitigate price shocks of
stocks during market panics. Marketable transaction ratios of the four types of investors have
significant impacts on stock prices, both directly and indirectly through the influence on order

imbalances.

Keyword: Market Sentiment, Transaction Aggressiveness, Order Imbalance, Types of Investors.
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Patent Informatics Contributes Investment In China Stock Market
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2 Dept. of Business Administration, Chung Yuan Christian Univ., jimchenw9889@yahoo.com.tw
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Abstract

Patent is strongly meaningful for almost every country’s economy growth and technology
development. China, the world No.2 stock market, is the world largest patent application country. In
this study, we observed 2,197 China listed companies of RMB common stocks (A-shares)
distributed in four stock boards from 2016 to 2018 including Shanghai Main Board, Shenzhen Main
Board, GE Board and SME Board. The relationship among the earnings-per-share ratio (EPS) and
570 valid patent indicators were examined. We constructed patent prediction equations for
predicting EPS via Granger Causality test and time series regression model. The investment
strategies based on patent prediction equations were discussed. We found that stock portfolios
constructed by the higher predictive EPS have outstanding performance than the market trend for
almost every stock boards except GE board, even though China stock market is seriously impacted
by the China-US trade conflict. The underlying concept behind this study is that though the overall
economic environment fluctuated, the patent based prediction algorithm proposed was proved to be

useful to discover good stock portfolios in China.
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Quantitative Option Trading Strategies based on Fourier Transform
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Abstract

The essence of the trading is to obtain the ideal profit expectation value under the premise of
appropriate risk control. After Renaissance Technology Company achieved huge profits of 66%
annual profit with quantitative trading strategy for 20 years, quantitative trading strategy has
attracted attention in recent years. The benefit of quantitative trading is to use big data to establish a
stock price prediction model and rely on this model for trading. The advantages of quantitative
trading are mainly two: (1) the use of data science technology to extract more meaningful transaction
signals in historical data, as a basis for future transactions, which is more objective and scientific; (2)
to avoid the subjective transaction easily recognized error. We can decompose the data at hand
through Fourier transform, find out its ups and down cycles, and establish a quantitative model based
on Fourier transform to predict the future trend of stock prices. Because trading options has three
major benefits: (1) the fault tolerance of the transaction, (2) the ease of risk control and (3) the
asymmetry of earning compensation, and the two major profit engines: (1) the correct judgment of
up or down trends to earn the spread profit; (2) long and short hedges to earn time value, is an ideal
trading commaodity. Therefore, this study focuses on quantitative trading of options. We designed a
stock price movement model based on Fourier transform. At different stages of the model, the three
major features of three major benefits of the options and two major profit engines were used to

achieve the desired profit expectations under appropriate risk control.

Keyword: Quantitative Trading, Stock Price Prediction Model, Risk Control, Options, Fourier Transform
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Abstract

Evidence from financial crisis episodes suggests that distresses tend to emerge when capital
markets experience sudden regime shifts near phase transitions. In this work, we introduce a novel
method to uncover Early Warning Signals of such critical transitions. We identify the departure of
the system from a given equilibrium by detecting a group of observable variables that we label as the
Leading Temporal Module. We show that changes in the statistical properties of this group reflect
the transition of the system into an upcoming phase of market instability. The proposed measure is
model-free and the financial application, as well as the comparison with alternative systemic risk
measures, highlight the usefulness of our approach in signaling the emergence of distress phases.
Computational results indicate that the proposed approach is effective and it may constitute a

relevant decision support tool for macro prudential policies and investment strategies.

Keyword: Financial Crisis, Early Warning Signals, Critical Transition, Leading Temporal Module
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An Analysis of a Feed-in Tariff in Japan’s Electricity Market
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Abstract

This article constructs a simple four-stage game with a traditional electricity firm, a renewable
firm, and new entrants in order to examine how liberalization affects outcomes of the feed-in tariff
policy. Moreover, we implement numerical simulation on the basis of the real cost parameters in
Japan. On the one hand, promoting renewables mitigates environmental damage, involving higher
cost. On the other hand, obviously new entrants lower the electricity price, increases electricity
consumption, and in turn increase the environmental damage. The simulation shows that social
losses due to higher cost of renewables can be compensated to some extent by enhancing

competition in the electricity market.

Keyword: Feed-in Tariff, Renewable Energy, Liberalization
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Abstract

The contribution of the retail industry to regional economic growth has been demonstrated in
recent years, making it an important industry for development and integration. With the development
of this industry, performance measurement has become an important practice. The aim of this
research explores the impact of corporate social responsibility (CSR) on corporate performance in
the global retail industry. First, by using the Data Envelopment Analysis (DEA) Game
Cross-Efficiency approach, we evaluate the longitudinal performance for the listed retail companies
which are provided by Forbes 2000 from 2013 to 2018. According to the performance result, the
Americas retail industry has a steady growth and still takes the lead as compared to other remaining
regions. Second, a hierarchical regression is implemented to analyze the Environmental aspects of
CSR which has an impact on performance. The regression results reveal that the index of the
Environmental dimension in CSR was significantly and directly correlated to firm performance.
Ultimately, this research also offers managerial and strategic implications for policy makers to

enhance their efficiency by applying the CSR dimension in the retail industry.

Keyword: Corporate Social Responsibility, Corporate Performance, Data Envelopment Analysis, Game

Cross-Efficiency, Global Retail Industry.
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New Avenues for Brand Extension: How Does Apple Watch Signify a
Change in Paradigm in the Way Apple Engages with Different

Industries?

Nick Vasiljevic
Shih Chien University, Taipei, Taiwan, profnickv@gmail.com

Abstract

This paper investigates how Apple used brand extension to expand its business scope to an
industry that was dominated by many traditional and well-established companies. Apple Watch
became the world’s largest watch company in 2017, a mere 2 years after Apple Watch was
introduced. Rolex, a traditional watch company and well over a century old, was removed from the

number one position by an industry newcomer.

This paper uses a sample of university students to identify the motivations behind owning or
intending to own an Apple Watch. Based on this sample an interpretation of the potential of Apple
Watch among young people and not traditional wristwatch wearers were identified. The research
draws upon those findings to provide a conclusion on the change in paradigm Apple implemented to

successfully engage the watch industry.

Keyword: Smartwatches, Apple Watch, Rolex, Watches, Luxury, Fashion
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Does Cross Culture Behavior Have an Impact on Multinational

Enterprise Performance? Empirical Study of Mining Industry.
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2. Department of Global Business, Chinese Culture University, Taipei, Taiwan, kuochengkuo20@gmail.com

Abstract

The purpose of the study is to investigate the impact of Cross Culture Behavior on Multinational
Enterprises’ performance of mining industry. We measure the performance of multinational
enterprises by applying Stochastic Nonparametric Envelopment of Data (StoNED) approach. The
sample consists of 81 global mining enterprises from 2016 to 2018. The empirical results show that
Cross Culture Behavior positively influence on Multinational Enterprises performance. There are
significant differences between four sub-industries. In particularly, the results indicate that each
sub-industry has different implications which generate better performance to the multinational

enterprises of mining industry.

Keyword: Cross Culture Behavior, Multinational Enterprises Performance, Mining Industry, Data

Envelopment Analysis, Stochastic Nonparametric Envelopment of Data
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Kernel Density Estimation of Bivariate Copulas:

A Review and an Application to Debt and GDP Growth Dependency

Christos Michalopoulos
Department of Economics, Soochow University, chrimich@scu.edu.tw

Abstract

Modeling dependence between random variables using copula functions has seen an increase in
the last two decades. The reason is the exibility copula functions provide in characterizing the joint
dependence separately from the marginals. Since copula functions are distribution functions with
uniform marginals, their density function can be utilized to provide a nice visualization of the
dependence between variables. In this paper, we review the state of the art methodology in
nonparametric copula density estimation and to illustrate its value we investigate the question
whether high levels of public debt a_ect negatively GDP growth, that has attracted the attention of
economists after the great _nancial crisis of 2008. Using data for 8 Asian countries, we study the
existence or not of negative deendence between Debt to GDP and GDP growth.A second purpose of

this paper is to encourage more researchers to understand use this methodology in their own field.
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Abstract

This paper focuses on how the final goods are produced by two complementary inputs influences
the incentives of a vertically-integrated firm that licenses the production technology of its core input
to an external firm. We find that the licensor strategically faces a higher wholesale price through
vertical licensing so as to lower the price of complementary input when the products are
differentiated. From the view of welfare, vertical licensing causes welfare reduction and leads to an
irreconcilable difference between the licensor and social welfare when the product differentiation is

high.

Keyword: Vertical Licensing, Two-Part Tariffs, Input Pricing, Complementary Inputs, Vertically-Related
Market, Social Welfare
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The Dynamic Performance of Energy Use in ASEAN Plus Six

Countries

Chiang-Ping Chen %, Ming-Chung Chang’
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2Department of Finance, Chihlee University of Technology, Taiwan

Abstract

Performance of energy use plays an important role in economic growth and sustainable
environment. The Association of Southeast Asian Nations (ASEAN) Plus Six countries have the
bright economy performance over the past two decades. Also, these countries result in increased
GHG emissions, and the most of these emissions have come from fossil-fuel combustion. Therefore,
ASEAN Plus Six countries devote to improve energy efficiency as one path for reducing production
cost and fossil energy use to strengthen a country’s competitiveness and development. This study
uses progressive time-weighted dynamic efficiency model to investigate the performance of energy
use and further discusses issues concerning the energy decoupling rate and decarbonization. This
study imposes additional constraints on the weights of the input and/or output variables and takes a
long-term viewpoint to emphasize the intertemporal activities of decision making units (DMUSs)
between two consecutive time periods. Main results are shown as follows: First, ASEAN countries
exhibit more improvement of energy use than other six countries, implying that the room for
improvement of energy use performance for rapid economic developing countries is always larger
than those well-developed countries; Second, energy decoupling rates in most ASEAN countries are
lower than other six non-ASEAN countries; Third, we find that ASEAN Plus Six countries do not
converge to decarbonization. Finally, this study provides policy implications and directions of future

research for performance of energy use in ASEAN Plus Six countries.

Keyword: Performance of Energy Use, ASEAN Plus Six Countries, Dynamic Efficiency Perspective, Data Envelopment

Analysis

70


mailto:chencp@mail.fgu.edu.tw

2020 International Conference on Business, Economics and Management in the Digital World
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Pandemic of COVID-19 in Taiwan
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Abstract

The pandemic of coronavirus disease 2019 (COVID-19) is leading to severe global socioeconomic

disruptions impacting on all economic sectors, special on services industry.

Electricity consumption on services industries can be separated three types, contract capacity 800
upper, Contract Capacity 800 kw lower, and others. The goal of this study is to show the impact on
electricity consumption on services industries and lockdown of the services activities in Taiwan and
to discuss the effects of COVID-19 outbreak on services industries output value. According
Electricity contract capacity types and the city scales, we discuss the changes in electricity demand

elasticity.

Keyword: COVID-19
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Abstract

Goal-setting theory shows that individuals’ goal orientations would impact their job performance
or learning outcomes. In a training program, mastery-learning goal orientation has been considered
to be positively associated with training outcomes, contrarily, performance-avoidance goal
orientation is shown to be negatively associated with training outcomes. The purpose of the study
proposes that individuals’ utility perception mediates the relationships between the two orientations
and training satisfaction in a training program. The results showed that utility perception fully or
partially mediated the relationships between the two orientations and training satisfaction. Besides,
the current study further explored the differing impact of mastery-learning goal orientations and
performance-avoidance goal orientation on training satisfaction. The results showed that
mastery-learning goal orientation demonstrated a positive influence on training satisfaction, while
performance-avoidance goal orientation did in a converse direction. Directions for future research

and practical implications are discussed.
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Abstract

The lottery market combines the advantages of the stock market and the laboratory designs, and is
better suited for testing the concepts of rationality for people in the face of uncertainty. In this paper,
I try to provide a psychological perspective to explain why Taiwan lotto players have much
non-rational behavior. First, | test whether the “halo effect” influences the demand for lotto ticket
sales are unexpectedly high following a large jackpot. Second, some players may be influenced by
the recommendable numbers list published from the public medium. Since winning numbers are
random, it follows such numbers list can provide no information about the winning numbers in the
current draw. Furthermore, the paper aims to investigate whether the players who rely on the media
expert pick those who were better past performances, showing behavior consistent with the hot hand

fallacy.
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Abstract

In recent years, the semiconductor industry in mainland China has been undergoing
transformation and development. In addition, it is facing strong international competition. In
addition to the improvement of technical level and vigorous support of policies, since the industry’s
management capabilities are also a major competitive focus, corporate governance capabilities have
played a certain role. There have been many discussions on the relationship between corporate
governance and corporate performance in the past, but there is no more consistent conclusion. This
study intends to strengthen the research methods and propose more detailed analysis and comparison.
Because there are three levels of in this industry : upstream, middle, and downstream enterprises,
this article believes that group comparisons should be taken into consideration, and the performance
of similar groups should be considered, without losing the objectivity. This article uses the
metafrontier efficiency analysis of DEA from the corporate governance variable group to compare
the performance of different groups in the industry. Through the method of common performance
frontier, it proposes governance variables that affect the performance in different industries levels,

and proposes an effective and reasonable corporate governance structure for each branch industries.

Keyword: Corporate Governance, DEA, Metafrontier Efficiency, Semiconductor Industry
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Abstract

This study conducts the modified exogenous undesirable dynamic data envelopment analysis
(DEA) model to assess the agricultural production efficiency of European countries. We further
apply the average temperature change as an exogenous variable to consider the global warming
condition from the concept of environmental sustainability. The agricultural land use, the
agricultural labor, and the agricultural energy use are set as the input variables; the agricultural
product is the desirable output variable, while the CO2emission is the undesirable output variable.
The agricultural fixed asset is the intertemporal carry-over variable which impacts the intertemporal
efficiency from one period to the next period. Our results show that nearly half of the European
countries’ agricultural efficiency would be underestimated if the model does not consider the
exogenous condition of the global warning. The reasons for the inefficiency of agricultural
production in the above-mentioned countries are found to be mainly from agricultural land use, CO2
emission, and energy use efficiency lagging behind other countries. Thus, when studying the
evaluation of agricultural production performance, the exogenous conditions of global warming must

be applied into the assessment.

Keyword: Dynamic Undesirable DEA Model, Exogenous Variable, Global Warming, Agricultural Land Use,

CO2 Emission, Agricultural Production Efficiency
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Abstract

The purpose of this paper is to explore the impact of bank ownership structure (private banks vs.
government banks) on bank risks in Taiwan. The paper further divides the government bank variable
into two types: the full government bank variable and the part government bank variable. In terms of
bank risks, this paper includes both insolvency risk and downside risk. The main empirical results
are as follows. First, overall, government banks have lower insolvency risk and downside risk than
private banks. Second, part government banks have lower downside risk and insolvency risk than
private banks. Third, full government banks have lower insolvency risk than private banks; however,

there is no significant difference in downside risk between full government banks and private banks.

Keyword: Ownership Structure, Government Banks, Bank
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Abstract

This paper explores the impact of bank concentration on bank’s interest-rate risks and
exchange-rate risks for Taiwan over the period from 1996 to 2016. This paper uses two kinds of
approaches to measure bank’s interest-rate risks and exchange-rate risks. One is based on both
accounting data (earnings data) and the concept of sensitivity. The other is based on both accounting
data (earnings data) and the concept of Value-at-Risk (VaR). The empirical results show that the
following two conclusions: First, the increase of bank concentration can reduce bank’s interest-rate

risks. Second, on the whole, the higher bank concentration, the lower bank’s exchange-rate risks.

Keyword: Bank Concentration, Interest-Rate Risks, Exchange-Rate Risks, Value-at-Risk
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Abstract

With the growth of global competition and the press of continuous technological change, business
models and strategies associated with patent transactions increasing over the last few decades appear
to vary considerably between firms. Few studies have identified the rigorously defined patent
transactions and analyzed strategies of how to sell and purchase patents. Exclusive patent ownership
transactions are crucial strategies for firms that commercialize patents or develop them for third
parties. This exploratory investigation is a first step, providing a glimpse into the complex world of
patent transactions, addressing sector trends, business models, and strategies of companies operating

in this field.

Keyword: Patent Transaction, Knowledge Ownership, Open Business Model, Patent Strategy
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Abstract

Airlines industry has played an important role in the global economy, since this industry
supported other industries such as tourism, international business, and many other industry sector.
This has caused high competition between airline companies. Therefore, airline companies adapted
competitive strategy to fulfill passenger’s need, one of the strategy is to increase their service quality.
Airline companies strive to find ways to improve their service quality to gain competitive advantage
and passenger satisfaction. The purpose of this study is to analyze the impact airline service quality
(including reliability, responsiveness, assurance, empathy, tangibles) towards passenger satisfaction,
perceived value and word of mouth. This study proves that service quality significantly affecting
passenger’s satisfaction, perceived value, and word of mouth. This study also found out that airline

company need to pay more attention in empathy dimension.

Keyword: Service Quality, Airline, Satisfaction, Perceived Value, Word of Mouth

79


mailto:nijiajen@gmail.com

2020 International Conference on Business, Economics and Management in the Digital World

Exclusive Content, Developments Cost and Platform Competition in

Online Television

Yen-Ju Lin !, Yi-MeFi Yang 2
!Department of Future Studies and LOHAS Industry , Fo Guang University , sabrinafqgu1003@gmail.com

2Department of Future Studies and LOHAS industry, Fo Guang University.

Abstract

We consider an over-the-top media service market, which consists of a vertical integrated
incumbent and an independent firm. We explore the incentive of vertical integrated incumbent to
license its exclusive premium content with two-part tariff licensing for its rival, who may
alternatively develop its own premium content for an imperfectly substitutable product. We identify
the incentive for licensing based on the development cost incurred by the rival and the quality of
premium content is developed. Moreover, we find that the incumbent always has an incentive to

license its premium content to its rival. However, it is detrimental to the consumer surplus.

Keyword: Two-Part Tariffs, Vertically-Related Market, Social Welfare, Exclusive Content
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