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SCHEDULE - DAILY PLANNER 
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Time 
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Monday Tuesday Wednesday 

9:00~09:30 
(30 minutes) 

Registration 
(8th Floor of General Teaching Building) 

City Tour 

09:30-09:45 
(15 minutes) 

Opening Ceremony 
(8th Floor of International Conference 

Hall) 

09:45-10:30 
(45 minutes) 

Keynote Speech 
Dr. Chen-Fu Chien 

Industry 3.5 as a Hybrid Strategy 
Empowered by AI & Big Data Analytics 

for Smart Manufacturing and Digital 
Transformation 

(8th Floor of International Conference 
Hall) 

10:30-10:50 
(20 minutes) Coffee Break 

10:50-12:10 
(80 minutes) 

Session I 
(8th Floor of Discussion R1,R2,R3) 

12:10-14:00 
(110 minutes) Lunch 

14:00-16:00 
(120 minutes) 

Registration 
(8th Floor of General 
Teaching Building) 

Session II  
(8th Floor of Discussion R1,R2,R3) 

16:00-16:20 
(20 minutes) Coffee Break 

16:20-16:40 
(20 minutes) 

Best Paper Award 
(8th Floor of International Conference 

Hall) 
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3. Paper Title: A Study on the Trends of Global and Asian Cruise Industry Development and Challenges

of COVID-19 Pandemic 
Paper ID: 1039 

Author(s): Li-Ying Lin, Chang-Ching Tsai, Jen-Yao Lee 
Commentator: Chiang-Ping Chen 
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and GDP Growth Dependency 

Paper ID: 1035 

 Author(s): Christos Michalopoulos  
 Commentator: Nick Vasiljevic  
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Keynote Speech 

Industry 3.5 as a Hybrid 
Strategy Empowered by AI & 
Big Data Analytics for Smart 
Manufacturing and Digital 

Transformation 

Speaker：Chen-Fu Chien, Ph.D. 
(Tsinghua Chair Professor & 

Micron Chair Professor ) 



Industry 3.5 as Hybrid Strategy 
Empowered by AI & 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

2020 International Conference on 
Business, Economics and Management

in the Digital World

One earth is not enough!?
Inter- vs Intra-country Gaps
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Increasing Digital Gaps
owing to AI, Big Data, Computing..

Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan 4

Worldwide Initiatives for AI/ Industry 4.0 
for Smart Manufacturing

11



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

248% ROI 
(Return on Investment)

Leading Nations Return Manufacturing

Advanced Manufacturing Partnership 
(AMP) of USA to invest in emerging 
technologies to create high quality 
jobs and enhance USA global 
competitiveness. 

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

1st: steam-powered mechanical manufacturing facilities

2nd: (start of 20th century)- electrically-powered mass production

3rd : IC and IT to achieve automation

4th : (today)- Cyber-Physical Systems 

*Source: Federal Ministry of Education and Research
(2013), "Securing the future of German manufacturing
industry recommendation the strategic initiative
INDUSTRIE 4.0 final report of the industrie 4.0 working
group," National Academy of Science and Engineering.

Enabling Technologies (0 -> 1)
1.0 Watt steam engine (James von 

Breda Watt)
3.0 Transistor (1947/ Bardeen, Brattain, 

and Shockley, 1956 Nobel Prize)
3.0 IC (Jack Kilby, 1958/ 2000 Nobel 

Prize)
3.0 programmable logic controller 

(PLC) Modicon (modular digital 
controller) (Dick Morley 1968)

Four Phases of
“Industrial Revolution” Industrie 4.0

12
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Industry 2.0 (1-> 10..0? )

The Second Industrial Revolution, also known as the Technological 
Revolution,[1] 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)

Source: Roland Berger

Industry 4.0 goal is to recover it 
(ie. 10% loss of manufacturing share)

13



Emerging countries should have 
own manufacturing strategy 

Industry 3.5
Hybrid Strategy between 

Industry 3.0 and to-be 
Industry 4.0 via AI, Big Data 

Analytics, Computing & 
Digital Decision as 

disruptive innovations to 
empower smart production 
and Taiwan manufacturing 

(Chien, 2014). 

9
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http://140.122.146.122/en/article/content/14?fbclid=IwAR3e7podf
X3vKQw29q7LSFNfMcZu630HJpgQvdhcjZF2YYnt3pFcqs6HioE

Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan 12
15



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

Mass production

Return to scale

Supply chain

• Mass
personalization

• Agile/Flexibility

• Shortened/
Fragmented

global 
manufacturing 

networks

Increasing Competition between 
Business Camps/Ecosystems

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

Industry 3.5 in 200mm fabs

16
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IDM/ASIC

Before 1986

Fab

Assembly 
& Test

System/IC 
Design

System 
Design

IC Design

TSMC
Foundry

Contract
Assembly 

& Test

IDM/ASIC
Fabless Co.

1990s

Assembly  
& Test

Fab

System 
Design

IC Design

System 
Design

IC Design

Fab

Assembly 
&  Test Assembly 

& Test

IP

IC
Design

IC 
Design

IDM/ASIC Fabless Co. System Co.

2000-2010s

System
Design

System 
Design

Foundry

Design
Services

Evolution of Semiconductor Ecosystem

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

R2R/ APC/ AEC 
Real Time Decision Making

17
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x1

y2

x2

y1

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

Light source

Reticle

Lens

Wafer

Xdxd

Yd

yd

),( YyXx dd 

X

Y

Novel Overlay Error models
considering only controllable factors

18
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Novel Analytics for Modeling and Compensating 
Overlay Errors for Steppers and Scanners

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

APC/AEC
(Advanced Process Control/ Advanced Equipment Control)

 Step1. Overlay process modeling for R2R control

 Step2. DAPI controller design

 Step3. Performance monitoring and evaluation

19
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Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan

PDCCCR Decision Systems for 
intelligent manufacturing strategies 

20
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TSMC Way

TSMC Way as a new paradigm of smart manufacturing for Industry 3.5+ 

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

Taiwan manufacturing soft power/ Industry 3.5 
to Optimize Human Capital in Emerging Countries

tsmc way: Industry 3.5+

837,000 search

Toyota Way: Industry 2.0+

21,300,000 search

New paradigm of Industry 3.5

12  Harvard Case Studies
by Chen-Fu Chien

21



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

IOT/Big Data

CPS/
Digital Twin

Fundamental Objectives

Means
Objectives

{

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

CPS/ Big Data

Automation/ IOT

Industry 4.0
Smart 

Manufacturing

Lean/ 6σ

TQM/SOP

S
ystem

 in
teg

ratio
n

Flexible decision & Agility

?

Industry 3.5 hybrid strategy via disruptive innovations 
to empower smart manufacturing (Chien, 2014)

Industry 3.5
Smart manufacturing

via AI Big Data

Smart 
Manufacturing

22
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Circuit Probe (CP) test for wafer  
to identify “Known Good Dies”

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

Optimizing multi-variate analytics
for yield enhancement

23
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A model-based, goal-based "intelligent agents" can perceive environment 
and take actions to maximize its chance of success at some goal.

Agent

A=0.1

A is out of spec

Alter the parameter1 as 57

A=0.01

Sensors

What the world 
is like now

What it will be like
if I do action A

What action I 
should do now

Actuators
A

Intelligent Agents to Empower Engineers 

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

“Intelligent Agents” to support Engineers
to empower smart manufacturing 

24
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Robot for shoe making via EMS 
such as Flex (Flextronics)

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

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

Not easy to replace human now : )

25



Industry 3.5 “Iron Man” Industry 4.0 “I, Robot”

Human‐System Collaborations 
Decentralized DSS & disruptive 

innovations

Cyber‐Physical System
Closed platform led by big company 

with constant charge

Human empowered by AI human replaced by robots and AI

? WPG Holdings is 
the world No.1 
Semiconductor 
Distributor and 
the largest 
electronics 
distributor

Industry 3.5 aims to empower 
human being as “Iron Man”

Digital Transformation for WPG 
via Industry 3.5 “Iron Man”

26



產品搜索、需求預測檢視及預警

庫存剩餘天數預警

公司內部預測維護及預警

需求預測歷史檢視

Lumpy Demand Forecast

Validation & DSS to Empower 
Decision Makers 

27
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Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center, MOST, Taiwan

Interdisciplinary
Collaborations
& Innovation

AIMS will be established as a world leading AI research 
center based on core competencies of Taiwan’s 

manufacturing industries & soft power of Made by Taiwan.

AI enabled
spinoffs

Entrepreneurship
ecosystem

AI, Big Data
Talent

cultivation

International 
collaborations

AIMS vision

AI spin-in
Intelligent 

Manufacturing

29



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

AI Technology R&D Guidelines 
of MOST, Taiwan

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

AIMS Board

30
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International Collaborations

MOU with Infineon, Germany

Industry 3.5@NCRP, PhilippinesMOU with CIIRC, Czech Stanford Research Institute, USA

Taiwan-Japan Science and Technology Collaboration

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

Industrial Collaborations and Vertical 
Integration among AIMS Teams

31
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NC program optimization via 
AI & Big Data Analytics

 Optimize cutting path of Numerical Control Machine

 Current prediction system developed via AI

 NC program scoring for KM and improvement

Current & Feed Rate Optimization Scoring System

Increases productivity 8~20% without reducing quality

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

NC program optimization via 
AI & Big Data Analytics

 Optimize cutting path of Numerical Control Machine

 Current prediction system developed via AI

 NC program scoring for KM and improvement

46

Current & Feed Rate Optimization Scoring System

Increases productivity 8~20% without reducing quality
32
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Industry 3.5 for Textile

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.

33
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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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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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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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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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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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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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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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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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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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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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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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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 
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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 Value Model, Ad Clicks, Product Evaluation, Purchase Intention 
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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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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. 
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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.  
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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.  
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Abstract 

Recently, the healthcare industry has adopted AI service robots to provide better service quality to 

patients and consumers. However, several factors are known to affect AI 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 AI 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 AI service robots. 
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Abstract 

Using unique data from the Taiwanese stock market, I 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. 
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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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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 commodity. 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. 
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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. 
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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. 
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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. 
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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. 
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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. 
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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. 
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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 (DMUs) 

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.  
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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. 
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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, I 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 

mailto:ylcuser@yahoo.com.tw


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

75 

Global Warming and Agricultural Land Use of European Countries 
 

Tzu-Han Chang 
Department of Economics, Soochow University ,angleyc06@gmail.com 

 

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 CO2 emission 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.  
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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. 
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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. 
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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. 
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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.  
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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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