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Abstract

Without innovation, corporations will stand still and eventually get out of business.
Without creating value, corporations cannot realize their meaning of existence and cannot
sustain their continued growth. Innovation indeed is the key factor for the corporate
sustained growth and is the key activity for value creation. There are a number of academic
studies on innovation. They focus on some special issues and do not offer a comprehensive
and integrated frame work of innovation.
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Corporate Innovation itself is a dynamics. It is a dynamic process involving corporate
goal setting, state evaluation, understanding customers’ need, output of products and
services and creating values for the targeted customers and themselves. This research
proposal based on Habitual Domains Theory and Competence Set Analysis, both initiated
by the Principal Investigator, will get into potential domains to study the charge structures
and relieving the charges and pains of the targeted customers and explore how corporations
by deeply getting into potential domains as to effectively get and transform their
competence sets to produce needed products on service to satisfy the customers need as to
create value and make innovation a reality. We try to achieve the following goals in this
proposal:

(1) deeply get into potential domains as to locate and quantify effective ways to expand
and transform from the existing competence sets to the needed competence sets as
to solve the challenging problems that confronting the corporations;

(2) deeply get into potential domains as to seek and quantify effective ways to
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maximize the value of the existing competence sets;

(3) integrate the above into a comprehensive and integrated frame work of Innovation
Dynamics as to help people understand corporate innovation and creating maximal
values for the targeted customers and themselves.
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1. (P.L.Yuand M. Larbani) ” Two-Person Second-Order Games, Part 1:
Formulation and Transition Anatomy”, Journal of Optimization Theory and
Applications, VVol.141, No.3, pp.619-639, 2009 (SCI)
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It is well known that human psychology determines his/her action and behavior. This
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fact has not been fully incorporated in game theory. This paper intends to incorporate human
psychology in formulating games as people play them. In Part | of the paper, we formulate a
two person game by the Habitual Domains theory and the Markov chains theory. Using
Habitual Domains theory, we present a new model for describing the evolution of the states
of mind of players over time, the two person second order game. We introduce the concept of
focal mind profile as well as the solution concept of win-win mind profile. In addition, we
also provide a method to predict the average number of steps needed for a game to reach a
focal or win-win mind profile. Then, In Part Il of the paper, under some reasonable
assumptions, we derive the Possibility Theorem that it is always possible to reach a win-win
mind profile when suitable conditions are satisfied.

2. (M. Larbani and P.L.Yu) ” Two-Person Second-Order games, Part 2:
Restructuring Operations to Reach a Win-Win Profile”, Journal of Optimization
Theory and Applications, VVol.141, No.3, pp.641-659, 2009 (SCI)
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In the Part I of the paper, using Habitual Domains theory and finite Markov chain theory,
we have introduced a new model for describing the evolution of the states of mind of players
over time, the two person second order game. The concepts of focal mind profile as well as
the solution concept of win-win mind profile have been introduced as solution concepts for
these games. In the Part Il of the paper, we address the problem of restructuring a game
where the focal profile (1,1) is not reachable or it is not a win-win profile into a game where
the profile (1,1) is a reachable win-win profile. Precisely, under some reasonable assumptions,
we derive the Possibility Theorem that it is always possible to reach a win-win mind profile in
a two person second order game. Moreover, we provide practical operations for restructuring
games for reaching a win-win profile.

3. (Moussa Larbani, and Po Lung.Yu) “Reaching Win-Win State of Mind in Games,
Formulation and Solution ”, Journal of Nonlinear and Convex Analysis, Vol.10,
No.1, pp.73-91, 2009
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Human psychology determines his/her action and behavior. This fact has not been fully
incorporated in game theory. This paper intends to incorporate human psychology in
formulating games as people play them. Using Habitual Domains and Markov chains theory,
we present a new model for describing the evolution of the states of mind of players over
time, the two person second order game. We introduce the concept of focal mind pro-le as
well as the solution concept of win-win mind profile. Under some suitable assumptions, the
restructuring game to reach a win-win mind profile can be formulated into a discrete optimal
control problem. We illustrate the formulation with an example.

3L 5 Game Theory(¥h =) Y Rompk i > ¥ -3 EHv F @
BOSTIA LR P A ATES K R TRERE Sl 1 o B R tPiB AT 0 AP

5



#-2 % Second Order Games * g3 ¥t % 3t Game Theory ¢ 3142 € =
4 > #-¢ Game Theory { £ ~ {9 * o

4. (With Y. C. Chen) "Dynamic Multiple Criteria Decision Making in Changeable
Spaces: from Habitual Domain to Innovation Dynamics™, accepted by Annals of
Operations Research, to be published (2010). doi:10.1007/s10479-010-0750-x. (SCI)
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It’s well known that human perception, evaluation, preference, goal setting, charge
structures and attention allocations are changing with time and information inputs. The
ordering of the importance of our goals or criteria therefore can be changing with time as
well. What is clear now may not be clear later, and vice versa. In this article, we will use
the concepts and tools of Habitual Domains Theory to help clarify the fuzziness in MCDM
and show how we can use contingency plans to cope with fuzziness in MCDM. In addition,
to maintain flexibility sometime it is desirable to maintain. We will explain this idea in term
of HD concept as well. Finally we will discuss the concepts of Competence Set to handle
problems with fuzziness in MCDM.

5. (With Y. C. Chen), Blinds, fuzziness and habitual domain tools in decision making
with changeable spaces, Human Systems Management, Vol. 29, No. 4, pp 231-
242,2010. (EI)
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In most challenging decision problems, relevant parameters are changing. Decision
blinds, decision traps, and fuzziness, would unavoidably occur in the process of dealing with
this kind of problems. To make effective decisions, it is important to be aware of the
existence and changing nature of the potential parameters. In this article we first discuss a
main cause of fuzziness and unknowns in decision making, and then introduce the relevant
parameters including those in human behavioral systems and in decision processes. The
concepts of habitual domains, decision blinds and decision traps are explored. The tools of
habitual domains are proposed to enable decision makers to more effectively expand and
enrich their visions and perceptions on the problems as to reduce decision blinds and
fuzziness, and avoid decision traps. Consequentially, effective solutions for decision making
in changeable spaces can be located.

6. (With Y. C. Chen), “Dynamic MCDM, Habitual Domains and Competence Set
Analysis for Effective Decision Making in Changeable Spaces”, Trends in Multiple
criteria Decision Analysis (Chapter 1), International Series in Operations
Research and Management Science, Volume 142, Springer Science+Business Media,
pp. 1-35, 2010
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This chapter introduces the behavior mechanism that integrates the discoveries of neural
science, psychology, system science, optimization theory and multiple criteria decision
making. It shows how our brain and mind works and describes our behaviors and decision
making as dynamic processes of multicriteria decision making in changeable spaces. Unless
extraordinary events occur or special effort exerted, the dynamic processes will be stabilized
in certain domains, known as habitual domains. Habitual domains and their expansion and
enrichment, which play a vital role in upgrading the quality of our decision making and lives,
will be explored. In addition, as important consequential derivatives, concepts of
competence set analysis, innovation dynamics and effective decision making in changeable
spaces will also be introduced.

7. (With Larbani) “n-Person Second-Order Game: A Paradigm Shift in Game
Theory”, accepted by Journal of Optimization Theory and Applications in
November 2010(SCI)
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In this paper we present a new approach to n-person games based on Habitual domain
theory. Unlike the traditional game theory models, the constructed model captures the fact
that the underlying changes in the psychological aspects and mind states of the players over
the arriving events are the key factors that determine the dynamic process of coalition
formation. We introduce the new concepts of solution for games: strategically stable mind
profile and structurally stable mind profile. The theory introduced in this paper overcomes
the dichotomy non cooperative / cooperative games prevailing in the existing game theory,
which makes game theory more applicable to real-world game situations.
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