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Abstract

Using various methods (such as merger,
alliance, supply chain cooperation, outsourcing,
etc.) companies exchange or obtain production
resources to keep themselves competitive. This



means that the competence of the companies
can be expanded through cooperation, and be
dynamically changed overtime. The former
means that companies can create synergy or
value through cooperation and share the created
value to form win-win situation; and the latter
means that the companies can take risk to take
order at low price as to realize “taking loss at
the ordering time and making profit at the time
of delivery”. There are a number of studies on
these phenomena, but common theoretical
frameworks and quantifiable models are still
lacking.

Cooperation among companies can be
regarded as changes of the companies’ habitual
domains or transformation of competence sets.
This research intends to use habitual domains
theory and competence set analysis, both
initiated by the principal investigator (Pl), to set
up mathematical models to quantify the impacts
of wvarious forms of cooperation among
companies as to identify the best form of
cooperation to maximize the common interest, in
the dynamics of changes. How to distribute or
share the value created as to maintain stable
continued cooperation, (a concept of forming
win-win strategies, initially studied by PI) will
also be investigated.

This research will use mathematical models
of multiple criteria decision making and
extended techniques (the Pl has been one of the
pioneers in this area) to:

(i) Quantitatively identify the best form of
cooperation as to create the maximum values for
the participating companies, and quantitatively
identify the best method to distribute or share the
value created, as to make each participant as a
winner, as a consequence, win-win situation can

be formed;

(i) When the management parameters (such as
price, available resources, input-output of
production index) can be changed with time,
how to design an effective model to identify the
best solution and its related contingency plans as
to make “taking loss at the ordering time and
making profit at the time of delivery” an
effective competitive business strategies;

(iii) When time available, our research team will
also explore the best form of cooperation as to
form win-win strategies when the management
parameters are dynamically changeable.
Keywords: corporate cooperation, habitual
domains, competence set analysis, win-win
strategies,  production  planning, resource
integration, synergy distribution, time dynamics.
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3. C. C. ChiangLin, P. L. Yu, Value
Creation by Corporate Cooperation —
Mathematical Approaches, Submitted to
European Journal of Operational

Research (SSCI)
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Using various methods (such as mergers,
alliances, supply chain cooperation,

outsourcing, etc.) companies exchange or
obtain production resources so as to create
extra value and keep themselves competitive.
There are a number of studies on these
phenomena, but mathematical analysis and

quantifiable models are still lacking.



In this paper we propose three linear
programming models to study the value
creation through corporate cooperation. They
are: (i) cooperation over resource allocation, (ii)
cooperation over resource allocation and
market distributions, and (iii) cooperation over
resource allocation, market distributions, and
manufacturing processes. It will be shown that
corporate could indeed create value through
cooperation, furthermore, the more cooperation
choices, the better value the corporate can
create. The opportunity value or shadow prices
will, as a consequence, also be increased.

In order to facilitate our presentation, we
start with some simple illustrative numerical
examples to demonstrate the applicability of the
proposed models. The general mathematical
formulations are then developed to show the
mathematical properties and relationship among

the three models. Further studies and

applications are also provided.
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5. C. C. Lai and P. L. Yu, Optimal

Competence Set Adjustment in Linear
Case, (In Preparation).
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Management by objective is an effective
tool in management. The main idea is that the
management first sets the targets for the
company to achieve. Then the company
mobilizes all resources competence,

L A8 1 hdp B AT

and
including their reallocation, as to reach the
targets, or to move toward the targets as close as
possible. It is very likely that the “targets” may
not be attainable without adjusting the
company’s  competence efficiency,
including production efficiency and resource
reallocation. In this article, we consider linear
systems. The adjustment of competence or
efficiency is represented by that of production
input-output  co-efficiency and  resource
allocation. We set up mathematical models to
study the optimal adjustment of the related
competence sets. The models will enable us to
find the optimal adjustment whenever the target
is reachable. They will identify a best adjustment
which is as close to the target as possible, or a
best compromise between the target and the best
solution before the adjustment.
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Toyota Motor Corporation is one of the
world’s leading auto manufacturers. Global sales
of “Toyota” and “Lexus” together contribute to
2.15 million units from January 1, 2006 to
March 31, 2006. In this report, we, at first, use
the concepts of competence sets to explain the
Toyota’s success in auto industry. Then, the
same framework along with the concepts of
habitual domains will help explain if “Lexus’s”
rolling back is a justifiable decision. At the end,
it is suggested that some statistical work may be
added into the report to enhance this report’s
credibility in academic ground.
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