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608 Measuring structural dissimilarity of networks

with heterogeneous scale

£}
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Quantifying network structural dissimilarity is

fundamental for image recognition and the

discrimination ~ between neurological disorders.
Current methods overly depend on the difference of
network diameters when measuring dissimilarity. For
instance, when we are dealing with networks of
different diameters with the recently proposed D index,
the performance of this method will be dominated by
the network with large diameter. In this letter, we
propose a new index which is based on node-path

distribution and Frechet distance to

quantify
dissimilarities among graphs with different diameters.
Extensive numerical simulations on both modeled
networks and real networks demonstrate the high
accuracy of the Df index compared with the existing

D index.

R4 ¥ Structural dissimilarity,Node-path distribution
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cooperation from the perspective of efficiency and
fairness

X%, FE , RRA

KRBT R

Group cooperation affects human development but not
always happen naturally. Individuals pursuing their
own maximization of benefits often undermine
collective benefits, therefore group cooperation will
not necessarily occur. As a result, the institution
emerges to constrain individuals' egoistic behavior
and to maintain social order. The punishment is
favored because similar to the social law enforcement
system, which means the free-rider suffer material or
spiritual losses. In fact, punishment is costly which
changes with information and resources. This raises a
question as to which punishment rule has priority on
promoting cooperation. Here we investigate the
priority of different types of institutional punishment
rules from the perspective of fairness and efficiency.
influenced not

Punishment rules are only by

subjective  preferences including no preference
(standing for fairness), cost preference (standing for
efficiency) and emotional preference (standing for
constraint

unfairness), but also by objective

containing the incompleteness of defector’s

information and the limitation of punishment
resources. We established a social punishment system
that includes a punitive institution and multiple
individuals to explore group cooperation and
resources accumulation of institution under different
rules using mathematical modeling and computer
simulation experimental methods. The results show
that the three punishment rules are substitutable under
the condition that all defectors are punished, however,
they have significant differences under the condition
that only partial defectors are punished. More
specifically, the fair punishment rule (no preference)
have a comparative advantage in most cases, while the
efficiency punishment rule (cost preference) are better
when the punishment is tolerant and punishment rate
is low in a society with a low degree of social
cooperation and more difficult to access information.
In addition, we found the area of promoting

cooperation and increasing resource accumulation is

not always consistent, reflecting the conflict between
economic benefits and social cooperation. This is
mainly due to the inconsistent effect of the

punishment degree and punishment rate on
cooperation and resource accumulation. Our research
provides reference and guidance for institutions in

designing enforcement rules.

X B F : fairness, efficiency, cost, punishment,

cooperation
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In China, floods, earthquakes, snowstorms and other
natural disasters outbreak frequently in recent years.
Since the problems to be solved when public
emergency happens are becoming more complex and
required specialised competences, network
cooperation among public, private and non-profit
organizations has become

increasingly frequent

particularly to cope with public emergency

management. Although processes, outputs and
outcomes to measure the performance in public
emergency management have been investigated, the
contribution provided by interrelationships of
different participants and the design of related
indicators is under-researched. Many questions need
to be clarified: How to measure network performance
in public emergency management dynamically? What
are its main outcomes and drivers? How to assess the
outcomes of collaborative governance? To provide an
answer to the above research questions, this study
suggests adopting a  dynamic  performance
management framework (Bianchi 2016) for evaluating

the network-based collaboration in public emergency



management. This research investigates a Chinese
public emergency management case, which focuses
on the Wenchuan earthquake. After introducing the
cooperation network of different stakeholders
(including public, private and non-profit sectors and
the community) in this case, a conceptual dynamic
performance management framework of how
resources from different stakeholders shape outcomes
is discussed and explicated in a DPM chart. This
paper explores the different complexity factors
underlining the network cooperation in public
emergency management. Very often performance
systems are oriented to measure results provided by
the single actor inside the network, rather than
approaching it though a holistic perspective. But our
DPM framework shows, strategic resources,
performance drivers and end-results interact each
other, thereby leading to cause-and-effect chains
affecting the whole process of public crisis
management. Such an approach allows us to make
explicit performance outcomes both in the short and in
the long run. Furthermore, it does not only focus on
the perspective of a single organisation but on the
perspective of the relevant system, which generates
the observed problem behavior, including the

achievement of public governance principles.
Neglecting such a level of interactions among
stakeholders engaged in the network may lead to the

design of ineffective and short-term policies.
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457 K-Approximate  Convexity and Its
Applications
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T E R R R

In practice, managers face challenges of incomplete
demand information and nonlinear production cost.
We develop a new concept named K-approximate
convexity, which is shown to be a generalization of
K-convexity, to address these challenges. The idea is
applied to obtain well-structured heuristic policies for
two operations management problems, the joint
pricing and control

inventory problem  with



incomplete demand information and the periodic
review inventory control problem with nonlinear
production cost. We establish worst-case performance
bounds on the heuristic policies in both problems. In a
numerical study on a joint pricing and inventory
control problem where demand is driven from real
sales data, we find that the average gap between the
profits of our heuristic policy and the optimal policy is
only 0.27%, and the worst gap is 4.6%. In an
extensive numerical study that is designed to reflect a
practical inventory control application, the average
gap between the costs of our heuristic policy and the
optimal policy is only 0.11%, and the worst gap is just
1.81%.

X8 : K-approximate convexity, Inventory control,

Pricing strategy, Incomplete demand information
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565 Product design and implementation based on
online reviews
SENE , AE
[P

In recent years, the competition of product design and
development has become increasingly fierce, and each
phase of which is especially important for the success
of the product. The market-driven product
development can be broadly divided into three phases:
customer customer

requirements  acquisition,

requirements transformation, and product

development implementation. The researches of
traditional product development mostly deal with
customer requirements acquisition and customer
requirements transformation, for which quality
function deployment (QFD) is recognized as one of
the most important approaches, but when the design is
completed, the problem about how to reduce the
complexity of the product development to improve the
development speed has not been effectively solved.
Other researches only discuss the development
implementation, which separates the consistency
between the design phase and the implementation
phase, and cannot translate customer requirements

into final product quickly and accurately. In this paper,



we develop a novel framework that combines

customer requirements with development

implementation to complete the entire product
development. Developing products that meet the
requirements of consumers is the key to its success, so
it is critical to access to the real requirements of
consumers. The traditional methods of requirements
acquisition are questionnaires and face-to-face
interviews. Based on the disadvantages of traditional
methods and the development of big data, this study
extracts customer opinions of products from online
reviews, transforms them into product design process
and implements the development. The specific steps
are as follows: Firstly, we crawl online reviews and
propose an algorithm to digitize engineering
characteristics of product in each review, after that we
propose a sequential classification algorithm to
prioritise engineering characteristics and select the
characteristics with relatively large weights. Secondly,
we use QFD tools to translate the selected engineering
characteristics into component parameter
requirements and build a component-based DSM
matrix. Thirdly, from the perspective of product
developers, a heuristic algorithm is proposed to cluster
the parts into modules to improve the performance of
product development based on the component DSM
matrix. There are three main contributions in my
research: Firstly, we develop a novel framework that
combines customer requirements with development
implementation to complete the entire product
development. Secondly, online reviews are utilized for
product development. Many previous researches on
product online reviews are focused on marketing to
predict the impact of reviews on product sales, they
are rarely utilized into the product design and
development, this study explores how to use online
reviews to promote product development from a
developer perspective. Thirdly, we construct a
component-based DSM and use heuristic algorithms

to cluster it to improve development efficiency.

X $ 7 :Online reviews, Product design, Quality

function deployment, Design structure matrix,

Clustering algorithm
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620 Robust preference disaggregation within the
regularization framework
XM , BEHRE

[iEsslibNe o gt S g

We introduce the concept of regularization from the
statistical learning theory to the field of multiple
criteria decision aiding. We propose a new approach
for developing a decision model from a set of
exemplary decisions based on the robust preference
disaggregation paradigm. By appropriately controlling
the complexity of the decision model in the form of a
piecewise-linear additive value function, the proposed
approach avoids the problem of over-fitting and
enhancing its generalization ability to new alternatives.
The proposed model is transformed to an equivalent
support vector machine, and such a problem can be
solved by computationally efficient optimization
techniques. Additionally, the prior knowledge about
preferences on criteria can be incorporated into the
proposed model and an active-set method is proposed
to solve the quadratic optimization problem. In
comparison with existing methods, the proposed
approach is robust to the way of dividing evaluation
scales on each criterion into sub-intervals and
improves the stability of trade-off weights for criteria.
Moreover, it can address non-monotonic preferences
on particular criteria and has the advantage of
interpretability of the decision maker's risk attitude.
Finally, an example of university ranking is presented
to illustrate the application of the proposed approach
and extensive simulation experiments are conducted
to analyze the performances of the proposed approach

under a variety of problem settings.

% #8 % :multiple criteria decision aiding, preference

disaggregation, regularization, non-monotonic

preferences
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203 Magic of Words: A New Approach for IPO
Analysis

FEREA , fRRE , 4F%0& , MenglJ. Ginger
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RER A

RER

Stonehill College

IPO prospectuses play an irreplaceable role in the
initial public offering (IPO) process. The tone of IPO
prospectuses, in terms of their definitiveness in
characterizing the prospects of different firms, could
affect investors’ capability to estimate the firms that
are about to go public. In this paper, textual analysis is
adopted to examine the tone of [PO prospectuses. In a
large sample of 1,320 IPO prospectuses of China’s
A-share market from 2007 to 2016, we find that IPOs
with more uncertain texts have higher IPO
underpricing and post-IPO return volatility from 2007
to 2012, while after the year of 2014, negative texts
are proved to be positively related to the IPO
underpricing. Our findings contribute to our ability to
understand the impact of connotative information on

stock returns.

X f F :Textual analysis, IPOs, Underpricing,
Volatility
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The most effective way that cooling water should be
used in the process industry has not received sufficient
attention. The overall economic performance can be
improved by the trade-off between the performance of
processes and the operating cost of cooling water
systems. Therefore, there is a need of integration
between processes and cooling water systems. Most of
the studies focused on analyzing the effect of cooling
water temperature and flowrate on the performance of
processes, such as in [1], [2], [3] and so on. In the
literature [4], a modular-based optimization method
was proposed for a waste-and-energy cogeneration
plant to maximize the net power output. In this
method, the overall economic performance of cooling
water systems was not considered. In this work, a
systematic methodology is developed to allow
simultaneous optimization of recirculating cooling
water systems together with background processes
with cooling demand. To improve the overall

economic performance, an equation-based integration

model is developed, which includes recirculating
cooling water system modelling, process modelling,
the modelling of their interaction, the practical
constraints and the objective function. The model of
cooling water systems includes cooling tower
modelling, cooler network modelling and piping

network modelling. The economic performance of

both processes and cooling water systems is expressed.

The integration model is an NLP model as nonlinear
equations are included. It is optimized by the solver
CONOPT in GAMS. Case studies demonstrated that
the methodology is effective to improve the economic
performance, in which condensing turbines are taken
as examples of processes with cooling demand to
illustrate the necessity of integration. The key
optimization variables include cooling water
temperature and flowrate into condensing turbines and
the other processes, the pressure of the exhaust from
condensing turbines, the

power generated by

condensing turbines, the power and the water
consumed by cooling water systems and the profit of
the overall systems. In the case studies, simultaneous
optimization increases the total profit by 337 kf/y,
compared with focusing only on maximizing the
power generation of condensing turbines. References
[1]JR. Laskowski, A.Smyk, J. Lewandowski and A.
Rusowicz, “Cooperation of A Steam Condenser with
A Low-Pressure Part of a Steam Turbine in
Off-Design Conditions”, American Journal of Energy
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597 Fluid motion estimation based on computer
vision technology

il , BEE, At

RN

In this work, we propose to solve the fluid motion
estimation problem via computer vision technology
(i.e., measuring the two-dimensional velocity fields
from image data). In the first part, we propose a novel
optical flow formulation for estimating 2D velocity
fields from images depicting the evolution of a
passive scalar transported by a fluid flow. This motion
estimator relies on a stochastic representation of the
flow allowing to incorporate a notion of motion
uncertainty. A specific objective functional consisting
of data term and regularization term can be derived
from this location uncertainty principle. This enables
us to devise an optical flow method dedicated to fluid
flows with a clear physical interpretation. In the
second part, we propose a supervised learning strategy
to the fluid motion estimation problem. Specifically,
we design a convolutional neural network (CNN) for
estimating dense motion field for particle image
velocimetry (PIV) which allows to improve the
computational efficiency without reducing the
accuracy. Experimental evaluations indicate that both
models can provide satisfactory results on both
artificial and laboratory fluid images. Furthermore,
measuring fluid motion fields based on images is
proved to be a promising and economical technology

in the future.
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information management of refinery hydrogen
networks
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Hydrogen is widely recognized as the most promising
clean energy in the 21st century, while it is also a
strategic resource for the deep processing of crude oil
in refineries. Refineries, reported to be the largest
markets, contribute  to

hydrogen  consuming

approximately 90% of the global hydrogen
consumption. In refineries, products, by-products
and/or intermediates are treated with hydrogen in
order to produce fuels with cleaner specifications
complying  with the increasingly  stringent
environmental regulations. With more trends of heavy
crude processing and increasing market for cleaner
fuels, the hydrogen demand from refineries has
increased over the past years and is still expected to be
continuously increasing in the years to come. For
example, in U.S., the total refinery demand for
hydrogen is increased by 64% during 2008 to 2014,
from 2.5 billion cubic feet per day to 4.1 billion cubic
feet per day. As the demand continuously increases,
hydrogen has become one of the major three
contributors to the operating costs of a refinery. In this
context, hydrogen management approaches seem to be
of crucial importance for a refinery in leveraging
opportunities  required to maximize overall
profitability. Hydrogen management approaches are
systematic  strategies that configure preferable
connections between the hydrogen sources and
hydrogen consuming units that located dispersedly,
allocate the right amount of hydrogen resource from
hydrogen sources with varying quality specifications
to the hydrogen consuming units, determine the right
amount of hydrogen from the hydrogen lean purge
gases to be recovered and re-used in the hydrogen
consuming units, and determine the right amount of
hydrogen to be disposed to the fuel gas system for its
heating value. Since the 1980s, the optimal
management of hydrogen systems in refineries has
drawn extensive attention from both academia and
industry. Over the past decades, the community has

made significant progress in both the pinch-based

heuristic ~ approach  and  superstructure-based
mathematical programming method for efficient
hydrogen management. For a refinery manager, to
keep the overall system operates under a safe,
beneficial, sustainable and stable mode is of equal
importance to both the short-term and long term
interests of the company. For that purpose, engineers
of different sectors must work together and enhance
different behavioral aspects of the system. A
substantial amount of supporting data and information
regarding different aspects of the system need to be
collected, shared, communicated and processed.
Which is challenging given that the traditional
database technique is incompetent in handling
heterogeneous information This work presents the
idea of developing an ontology based approach for the
information modeling and integration of refinery
hydrogen networks, in order to link and store the
distributed system data and relevant technology
information generated during the system life cycle
(design, construction, operation) in a human-readable
and machine-readable format. The developed
ontology can be applied to establish knowledge bases
for the refinery hydrogen systems which integrates the
disperse, heterogeneous information and supports
further processing of these data and information to
facilitate automatic process monitoring, predicting,
optimizing as well as configuration. Such knowledge
base could be further utilized to support an intelligent
platform which integrates wide range of analysing and
optimization methodologies for smart system
monitoring and operation. The significance is twofold.
First, it is the first attempt of applying semantic web
technologies to the knowledge representation and
information sharing of refinery hydrogen networks.
Second, it can lay foundations for further development
of intelligent techniques for system management and
Internet  information

operation, by applying

technologies.

*x # ¢ :Refinery hydrogen system,Information

management,System integration,Semantic modelling
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646 Measuring Community and Multi-industry
Impacts of Cascading Failures in Power Systems
LiBing , BarkerKash , XieMin , SansaviniGiovanni
City University of Hong Kong

University of Oklahoma

City University of Hong Kong

ETH Zurich

Many economic activities strongly depend on critical
infrastructure systems, especially the electric power
system. Failures in the electric power infrastructure
not only cause the disruption of power supply but also
result in losses in productivity across other dependent
industries. Traditional vulnerability analyses often
narrowly focus on the direct consequences of each
individual infrastructure. The consequences of a
cascading event initiated by single or multiple
component failures are evaluated by AC flow-based
models. The metric for assessing the impact of
cascading failures is usually the demand not served

for customers in the affected regions. However, the
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increasing functional and geographical
interdependence among critical infrastructures that
make them more efficient also make them more
complex and vulnerable to the propagation of
malfunctions. As such, vulnerability measures should
account for larger scale impacts, including across
infrastructures and across multiple industries that rely
upon them. This work aims to develop a framework
that uniquely integrates an AC flow-based cascading
failure analysis for the electric network with a
multi-regional, multi-industry interdependency model
to quantify the short-term economic impacts of
electric power disruption due to cascading failures. An
AC power flow-based cascading failure analysis is
developed to enable the accurate reproduction and
consequences estimation of a cascading event. We use
a Multiregional Input-output Inoperability Model
(MRIIM) to evaluate the economic impact of a
cascading event taking into account spatial
explicitness and cross border effects. The economic
impacts due to both the direct power supply disruption
and the workforce unavailability are estimated. In the
proposed framework, random failures of physical
components are introduced in the power system to
trigger a cascading event. The direct power supply
disruption in the electric sector and the workforce
unavailability in each sector with reliance on power
supply are structured as inputs to the MRIIM. The
analysis of interdependencies estimates the
propagation of the losses among industries at the
regional and international level. Both global
vulnerability with respect to increasing load factors
and critical component analysis are conducted. The
case study on the Swiss electric network and affected
countries provide an estimate of the large-scale
economic impacts of disruptions due to cascading
failures at the local and international level. The
criticality of system components can be ranked based
on the severity of these impacts. Furthermore, by
aggregating the losses caused in each region and in
each industry for various failure scenarios, it is
possible to identify the vulnerable regions and
economic sectors that should be strengthened for the

risk management of cascading failures.

*x $# ZF :Cascading failure analysis,Component
criticality,Multi-industry impacts,Power systems,Risk

analysis

518 Design and maintenance for the data storage
system of a supercomputer with data redundancy
and failures during maintenance

WangJun , ZhuXiaoyan , YuanTao

UCAS

UCAS

Ohio University

To improve reliability and availability of the data
storage s system of supercomputers, which are subject
to external shocks, we investigate the system design
and maintenance policy for the system. We consider
two optimization models, one of which is to maximize
the steady-state availability and another is to minimize
the long run average operating and maintenance cost
per unit time. The data storage system is consisted of
hundreds of storage nodes, each of which consists of
identical hard drive disks (HDDs) and is a
2-out-of-n:F system. The maintenance policy is to
replace the failed HDDs every PM interval or upon
system failures, whichever occurs first. The
replacement is on the component level. Considering
the working mechanism of the storage nodes, we take
the concept of rebuilding into our models, which
makes our models unique. In the numerical example,
we set the parameters of the models according to
practice and present the optimal results. We also
perform sensitivity analysis with respect to four
important parameters to provide insights into our

model.

X § ¥ :preventive maintenance,system design,data

storage system,supercomputer,k-out-of-n system
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508 RAMS2 Optimization
EER

In this fast-changing world, reliability, availability,
maintainability, safety and security (RAMS2) are
becoming the fundamental attributes for the
evaluation of any modern technological system’s
capabilities to sustain its normal operation under the
threads of random failures or malicious attacks. The
demands from various industry sectors for the
quantification of system RAMS?2 date back to the
early 20th century and steadily grow till our times.
Furthermore, the search for optimal system design,
operation, maintenance, protection and recovery
strategies, which minimize expense and maintain
RAMS?2 at high levels, has become an increasingly
relevant task since the 1960s. These tendencies render
the system RAMS2 optimization an important topic in
academic research and a necessary task in industrial
applications. Consequently, a number of models and
methods have been developed. Yet, new challenges
emerge from the latest technological systems, such as
the smart grids and high-speed rails, mainly
characterized by the complex and possibly intelligent
behaviors of the components and the uncertain and
dynamic operating conditions. This presentation will
deliver some key research results in this direction
made by

Laboratory (RRML) at IE-Tsinghua.

the Reliability & Risk Management

R4 Z reliability,maintainability

506 Exploiting Structural Similarity in Network
Reliability Analysis using Graph Learning
zhangping , zhuxiaoyan

City University of Hong Kong

University of Chinese Academy of Sciences

For reliability analysis of a large-scale network, some
components have similar topological structure in the
network and thus play similar roles in analysis related
to network reliability , wusually resulting in
considerable duplicated computations. In this paper,
we propose a concept of value of structural similarity
between pairs of components and node clustering
based on structural similarity at a significant level. We
propose to use graph learning method to define the
value of structural similarity and identify structurally
similar components. Mining and making use of
structural

similarity can improve computational

efficiency and reduce computational cost for
reliability analysis of complex systems. A numerical
example shows the calculations of structural similarity
values and the node clustering at different significant
levels of similarity using a spectral graph wavelet
based graph learning method, showing deep meanings
of structural similarity and effectiveness of graph
learning. Further, we present an application of the
structural similarity in reducing computation effort of
system survival signature and system reliability,
demonstrating a new philosophy in addressing
reliability analysis of large-scale networks. Finally,
we discuss various potentials of using graph-learning
based structural similarity and conclude that the
proposed measure based on graph learning for
component  structural

similarity opens a new

interesting line of research.

X # F : Network Reliability, Graph Learning,

Structural Similarity, Survival Signature

505 Reliability evaluation in smart grid
DingYi
WL
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Smart grids are expected to play a central role in the
transition to a low-carbon energy future and high
reliability is the basis of smart grids safety and
operation. However, the integration of renewable
energy resources into the smart grid has brought a
significant challenge to the reliability and security of
the existing power infrastructure due to their highly
variable nature, which enlarge the difficulties in
reliability evaluation of smart grid. Moreover, in
multi-state system (MSS), the number of MSS states
increases rapidly with the increase in the number of its
elements, which leads to dimensionality curse and
great computational burden. Thus an efficient and
accurate reliability evaluation technique which can
extract useful information from massive data is
essential in reliability evaluation of smart grid
operation. We apply the fuzzy sets theory into
multi-state system to build a fuzzy multi-state
reliability model, whose performance rates and
corresponding state probabilities are presented as
fuzzy values. The fuzzy universal generating function
(FUGF) is developed to extend the universal
generating function in reliability assessment of smart
grid operation with big data. Moreover, based on the
proposed reliability evaluation techniques and the
features of smart grid, we propose time-varying
reliability models for the system operator to evaluate
the reliability and arrange reserve for maintaining
secure system operation in the short- as well as
medium-terms. Consider the impact of high wind
power penetration on the system reserve and
reliability from long-term planning, a reliability-based
reserve expansion method is proposed to determine
the conventional reserve required for power systems
with high wind power penetration. Regarding the
reliability optimization of smart grid, we present a
reliability evaluation method for the repairable MSS
based on the combination of the universal generating
function technique and random processes methods.
We propose a optimization method for determining
the optimal series of maintenance contracts which can
assess lower and upper bounds of the total expected

cost and system availability by using Markov models.

In conclusion, the proposed reliability evaluation and

optimization techniques in smart grid will contribute a
great deal for evaluating the reliability of smart grid
operation and planning, enabling a more reliable and

efficient future energy system.

R :smart grid,reliability
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676 Managing Linguistic Information in Group
Decision Making: A Perspective of Linguistic
Distributions

KR

KIEH TR

In group decision making (GDM), due to the
uncertainty of decision environment and decision
makers’ imprecise knowledge, it is possible that
decision makers will elicit their assessments over
alternatives using linguistic variables or comparative
linguistic expressions which can be formulated as
hesitant fuzzy linguistic term sets. To achieve the goal
of GDM, the technique of computing with words (CW)

is usually needed. Recently, the linguistic distribution
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has been proved to be an effective tool for CW due to
the fact it can preserve the maximum information of
decision makers. In this presentation, we will report
some results about managing linguistic information in
GDM from the perspective of linguistic distributions,
including how to fuse hesitant fuzzy linguistic
information using linguistic distributions, how to
reach consensus in linguistic GDM using linguistic
distributions and large-scale GDM approaches based

on linguistic distributions.

X # 7 : Linguistic Information,Group Decision
Making
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666 Hesitant fuzzy group decision making in view
of the consistency and consensus analysis

FK

PN

Hesitant fuzzy preference relations (HFPRs) are
efficient tools to denoting the decision maker’s

judgements that permit the decision makers to

compare objects using several values in [0, 1], and the
number of elements in different hesitant fuzzy
elements may be different. After reviewing the
previous researches about decision making with
HFPRs, we find that there are several limitations. To
avoid these issues and to guarantee the reasonable
ranking order, we introduce a new additive and a new
multiplicative consistency concept for HFPRs. To
measure the consistency of HFPRs, programming
constructed.

models are Meanwhile,

consistency-based  programming  models  for
determining the missing values in incomplete HFPRs
are established that can address the situation where
ignored objects exist. Then, algorithms for obtaining
the hesitant fuzzy priority weight vectors from
(incomplete) HFPRs are provided. Considering group
decision making, the group consensus are analyzed.
Following the consistency and consensus analysis,
approaches to group decision making with incomplete

and inconsistent HFPRs are performed.

X $ 7 :Hesitant fuzzy group decision making |,

consistency and consensus analysis

606 Colonel Blotto Games with Two Battlefields
2, Exk , HER, BBt
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The resource allocation game, also known as the
Colonel Blotto Game, is one of the most classical
zero-sum games, with diverse applications in wars,
auctions, election campaigns and anti-terrorists etc. In
the standard version of this game, two players
simultaneously decide how to allocate their limited
forces into a fixed number of battlefields. For each of
the battlefield, a player gains a certain amount of
reward if he or she has allocated more forces than his
or her opponent, and loses the same amount if he or
she has allocated less forces than his or her opponent.
The total payoff each player receives is the sum of the
payoffs received in all battlefields. In this paper, we

consider all variants about a special case where only



two Dbattlefields exist, both homogeneous and
heterogeneous, discrete and continuous. We present
the equilibrium values as well as an equilibrium
strategy profile and conduct a series of numerical

simulations.

48 #:Colonel Blotto Games, Anti--terrorists
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603 Energy science in the Fourth Industrilization

Era: paradigm transformation towards ‘green

smartization’
TRERH
GG N

“Sustainability transition” has risen to prominence as



an academic field promoting and envisioning a
fundamental transition towards sustainability. The
aspiration of “sustainability transition” will not come
to fruition without a corresponding transformation of
the energy sector. How far have we gone in the
“Energy management transition”? The talk focuses on
understanding of energy management and green
smartization as well as their relationship in the context
of social-ecological-technical systems. The energy
science has been pushed forward in an era of
‘smartization’ and “people’s” science (about scattered
interests, dispersed perspectives, extensive
stakeholder participation and integration of multiple
stances, e.g.

experts vs. citizens). The classical

understanding of ‘energy science’ needs to be
reviewed and redrew from both theoretical and
methodological aspects. « 1 What is the nature of
“energy science” ; What are the central elements &
subjects of energy science in the transformational era?
* 2 What are the emerging mega-trends in global
political-economy-ecology and their implications on
energy science and management? ¢ 3 What are the
channels and possibilities? How to envision and

enable the more pedagogical or change-making

potential of energy science?

X 8 % : Energy Science, Sustainability Transition,
Green Smartization, Energy Management

576 How Do the Market Structures Affect
Renewable Energy? --- A Simulation Study of a
Regional Electricity Market in China

ZhaoXiaoli , SunChuyu , LiuSuwei , YangZili
EA R CERD

EA R CERD

Il 5 e 0 REUEAT 7T AL

Department of Economics, The State University of

New York at Binghamton

The government’s support of renewable electricity has
been proposed to promote the replacement of
renewable energy development and renewable energy
investment. To investigate the impact of market
structures on renewable energy, the Beijing, Tianjin,

and Tangshan Net flow (BTT Net in abbreviation) in

3 market structures respectively monopoly, perfect
competition and Cournot-Nash competition in the
Chinese electrical market are built-in this paper.
Numerical simulations are utilized here to examine
the performances of wind power in a simulated
market structures and

network under different

government subsidy schemes from the factual
background that in the actual economy of China. The
simulation results demonstrate that distinct market
structures have different implications on wind power,
so do the government’s subsidies on wind power. The
simulations in this paper indicate that the different
market structure and government subsidies have

moderate impacts on wind power.

X $# 7 :Renewable Energy, Numerical Simulation,
Wind Power, Market Structure

560Water footprint assessment for coal-to-gas in
China

WangJianliang

AR (ERD

China is building the largest coal-to-gas (CTG)
industry in the world, driven by the need for China to
increase its domestic gas production, and to achieve
cleaner end-use utilization of its coal resources.

However, one of the major concerns for CTG

development is the consequent significant water usage.

To better understand this aspect, this paper presents a
quantitative assessment of the water footprint (WF)
for China’s CTG industry, based on current water
footprint theory. The results show that the WF of CTG
in China is typically 0.055 m3/m3 (i.e., producing 1
m3 of gas from coal needs 0.055 m3 water). In
addition, analysis of the components of this WF
indicates that most of the water resources are used
both in the process of CTG production itself, and also
in the dilute discharge of pollutants. In terms of the
planned production capacity of China’s CTG projects,
we find that the large-scale development of CTG
projects may present significant risks to regional
water resources. Therefore we suggest that the status
of regional water availability should be one of the

factors considered by policy makers in order to

146
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achieve sustainable development of the country’s

CTG industry.

R4 F:Coal-to-gas, Water footprint, Water resources,
China

559 Willingness to pay for green electricity in
Tianjin, China: Based on the contingent valuation
method

XieBai-Chen , ZhaoWei

REERFETHE I

Green electricity is an effective approach to mitigate

greenhouse gas emissions without damaging
economic development. One effective measure to
boost its development is to increase the awareness of
residents about sustainable development and to
increase their willingness to pay (WTP). This study
applies a contingent valuation method to investigate
the WTP of residents in Tianjin, China for green
electricity. It uses a logit model to test whether the
respondents have WTP. In addition to the factors
affecting the respondents’ viewpoints frequently
discussed in previous studies, this paper has also
considered the influence of high prevalence of
respiratory disease. Furthermore, it employs a
multiple regression model to identify the factors that
significantly affected the WTP. According to a sample
of 468 respondents, most residents have positive WTP
with an average value of CNY 32.63 per month. The
main driving factors for a positive WTP are
knowledge of renewable energy, belief towards the
government, behavior, education, history of
respiratory disease and other factors. The factors
affecting the value of WTP include income, belief,
disease, gender and age, and the first three factors
often have positive influences while the last one has
negative impact. Furthermore, males tend to have a

higher WTP than females.
3% # 77 :Contingent valuation method,Willingness to

pay,Green electricity,China,Logit,Multiple regression

model

555 Study on the Three-Side Dynamic Game of the

Regional Cooperative Governance of Haze
Pollution in China under the Perspective of
Government Heterogeneity

zhangming , lihao , WangWenwen , LiChen
PRl kA T 2

With the worsening haze pollution and the
non-significant effect of government alone control in
China, the cooperative governance has become an
inevitable trend in solving regional environmental
problems. How to establish a stable regional
collaborative governance model under the Chinese
decentralized political system has become a hot topic
of current research, which is also an issue of this study.
This paper constructs a three-side dynamic game of
the regional cooperative governance of haze pollution
in China under the perspective of government
heterogeneity, which is used to analyze the mixed
strategy Nash equilibrium of game system under the
three different conditions: superior government does
not carry out supervision; superior government
supervises and superior government supervises in
certain probability. The results show that, due to the
heterogeneity of governments, the stable cooperative
model cannot be formed between heterogeneous local
governments  spontaneously, so the superior
government is required to supervise the two parties
and punish the non-cooperative ones. At the same
time, the superior

government can implement

supervision at the right probability to save

administrative costs and improve administrative
efficiency. The conclusion of this paper can provide
reference for the Chinese government to promote the

cooperative governance of regional pollution.

% 8 ¥ : Haze pollution, Cooperative governance,

Heterogeneity, Dynamic game
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526 Is Switching from Coal to Natural Gas for
Power Plants an Efficient way?

MRS

trE AR (dEED

Confronting with the hidden peril of equipment issues,
insufficient and unstable supply of natural gas, and
higher cost of gas-fired power generation, is switching
the fuel from coal to natural gas for power plants an
efficient way? Can such one-size-fit-all policy of coal
into gas for power plants have an immediate effect on
haze? To figure these questions out, this paper
attempts to estimate the economic impacts of
switching coal to gas for power plants with Hedonic
Price Model (Rosen, 1974) which can help to identify
the effects of coal-into-gas on property prices. Based
on the estimated results, we will conduct a
Cost-Benefit-Analysis for this program in order to see
whether it’s wise to implement the project of
switching from coal to natural gas for power plants
throughout the country. In this paper, we use the
which has been

quasi-experiment  approach,

thoroughly discussed in the work of Haninger et al.
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(2014), to address the issue of omitted variable bias.
The quasi-experiment is that all coal-fired units of
power plants are required to shut down at the end of
2017 and meanwhile gas-fired units should be
constructed to replace the functions of coal-fired units.
In the empirical analysis, we combine the estimation
methods of Difference in Difference and Nearest
Neighbor Matching to recover the effect of
coal-into-gas on the treated from a regression of
individual treatment effects on a buffer indicator and
controls. We include power plant fixed effects to
control for any unobserved factors that may be
correlated with coal-into-gas. Our estimated results
indicate that switching from coal to natural gas for
power plants has little effect on the price of nearby
residential properties, which coincides with our
expectation. Though natural gas is much cleaner than
coal because it contains little sulfur, dust and other
harmful substances, the pollutant emission level of
coal-fired units and gas-fired units in Beijing, China
were verified to parallel very closely. This can be
attributed to strict environmental protection
regulations and policies. Based on our estimated
results, we can easily observe that the cost far

outweigh the benefits for power plants.

48 #:Hedonic Price Model,Coal-into-Gas
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624 Competitive analysis of online revenue

management with hierarchical resources
R , BEKE , REFE
R A B

ARAER I T A B

ARAER B T 2B

We study an online revenue management problem of
accepting and assigning two classes of customers to
two levels of resources with capacity constraints. A
customer's request may be either accepted or rejected
immediately upon its arrival without the information
of further demand. One class of customers can be
served either by a low-level resource at the resource's
regular price, or by a high-level resource at the
customer's reservation price. Another class of
customers can be served by either level of resource at
the regular price of the corresponding resource. Given
the capacities of both levels of resources, the objective
is to accept appropriate customers and assign them to
appropriate resources so as to maximize the total
revenue. From the perspective of competitive analysis,
we derive an upper bound of competitive ratio for the

problem and develop an optimal online strategy

whose competitive ratio matches the upper bound.

4 7 :Revenue management, Hierarchical resources,

Online algorithms, Competitive analysis
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566 Greed algorithm for modular design using
design structure matrix
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Product development is considered as a key issue by
many firms. Introducing new products into market as
soon as possible without performance loss is a key
factor for many firms. Thus, it is very important to
reduce product development time. Modular design is a
design approach that subdivides a system into smaller
parts called modules which can be independently
created and then used in different systems. Modular
design leads to both reduction in time and cost.
Examples of modular systems are cars, computers,
process systems, solar panels and wind turbines,
elevators and modular buildings. Modular design
based on design structure matrix (DSM) can help to
identify clusters, i.e. potentially good modules, and
their interfaces in product development. Research
during the last years have focused on capturing the
degree of intra- and inter-module connectivity in
modular design. Particularly, it is essential to measure
the degree of connection strengths between modules
and within each module because strong connections
between modules result in low module-independency
and vice versa. Modular design should also take into
account the densities of connections between modules
and within each module. After reviewing existing

modular design and clustering algorithms, we first use

genetic algorithm to make the elements in the DSM as
close to the diagonal as possible. Then, we introduce
new approach that can capture the degrees of
connection strengths within each independent module
and between different modules.

At last, greed

algorithm are deployed to obtain optimal DSMs.

x B 7

matrix,greedy algorithm

:modular design ,design structure

548 Government Subsidy Policy for Biomass

Power Generation
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Use of biomass resources for electricity generation
has gained attention in recent years due to its potential
to mitigate greenhouse gas emissions, reduce
dependence on fossil fuels. However, many biomass
power plants are still difficult to survive in actual
operations. Different from the other renewable energy,
the collection and transportation of biomass resources
requires much more cost. This is because that the
biomass resources such as agricultural residues are
scattered in thousands of households, very seasonal,
large in volume, low in density, and difficult to store.
In addition, there are still some other bio-refineries
that compete with the biomass power plant for
biomass raw materials, making the supply of raw
materials for the biomass power plant more difficult.
These factors have led to an increase in the cost of
biomass power plants. The government introduce a
price subsidy policy to support the development of
biomass power generation. At the same time, the
government also faces some questions: Under what
conditions does the government need to subsidize
biomass power generation? How the amount of
subsidies should been determined? In this paper we
will try to give some insights for the above questions.
This study proposes a game theoretic approach to
model and analyzes the process of utilizing biomass
for power generation and the price subsidy decision of
government. We aim at providing some insights into
how the government should subsidize biomass power

plant, while taking into account the social utility of
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biomass power plant and its raw material competitor.
We model the interactions between the government
and biomass power plant as a stackelberg game. The
government first determines the price subsidy for
biomass power plant; then biomass power plant
determines its biomass order quantity based on
government subsidy. Finally we extend our model to
include an upstream biomass supplier who purchase
biomass from farmers, preprocess it, and then sell it to
the biomass power plant and other bio-refineries. By
comparing with the baseline case, we explore how the
government's subsidy strategy differs under different
biomass feedstock procurement modes. Our results
show that when there is only the biomass power plant
who utilizes biomass, the government always chooses
to subsidize the biomass power plant to maximize the
total social welfare. In addition, the biomass power
price subsidy strategy of government will be affected
by the procurement mode of biomass feedstock. By
comparing the baseline case (biomass power plant
purchase biomass directly from the farmers) and the
extension case (the biomass price is set by an

intermediate biomass supplier) we can find that the

optimal price subsidy is higher in the extension case,
which means the involvement of the intermediate
supplier reduces the efficiency of government subsidy.
In the baseline case, government's optimal subsidy is
not related to the profitability of the biomass power
plant, while in the extension case, government’s
optimal subsidy increases with the profitability of the
biomass power plant. This is because that the
intermediate supplier will split some of the profit from
the biomass power plant, and this part of the profit
increases as the profitability of the power plant
increases. When another bio-refinery with different
social utility competes with the biomass power plant
for biomass raw materials, the government should not
subsidize biomass plant unless the social utility of
biomass power plant has a significant advantage over
its competitor. If the subsidy condition is met, the
optimal subsidy is related to the profitability of the

biomass power plant and its competitor.

X B I :biomass power generation, government

subsidy, social welfare
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