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【Purpose and Background of the Research】 
How to allocate precious resources including 
human becomes critical due to various pressing 
social issues, including energy, environmental, and 
aging population issues. 
A resource allocation problem is formalized as a 
combinatorial optimization problem in computer 
science.  Due to recent progress in combinatorial 
optimization, we can solve large-scale application 
problem instances in a reasonable amount of time.  
However, one limitation of existing optimization 
research is, we usually assume there exists only 
one agent who makes his/her decision in an 
environment; we do not consider a situation in 
which multiple agents with different goals exist. 
On the other hand, one central topic in micro 
economics research is, how precious resources and 
the products made from these resources are 
allocated, and what kind of allocations is socially 
desirable, when multiple agents exist with 
different goals.  In particular, a subfield of micro 
economics called mechanism design aims to 
analyze/design resource allocation mechanisms 
based on game theory founded by John von 
Neumann.  However, one limitation of existing 
works on mechanism design is that they 
concentrate on the theoretical properties of 
mechanisms, e.g., whether a mechanism that 
satisfies some theoretical properties exists under 
certain assumptions.  As a result, the feasibility 
of mechanisms has not been examined carefully. 
This project will develop the theory of resource 
allocation mechanism design, which aims to make 
desirable decisions considering economic, social, 
and environmental needs when multiple agents 
exist, by synthesizing/extending technologies from 
computer science and micro economics. 
 

【Research Methods】 
This project will develop the following three types 
of key technologies. 
(1) design technologies, which enable us to design 
resource allocation mechanisms that incorporate 
various constraints and agent preferences, and can 
be executed in a reasonable amount of time. 

(2) analytic technologies, which accomplish 
systematic analysis of the robustness of 
mechanisms, considering the interaction among 
multiple mechanisms. 
(3) representation technologies, which enable us 
to concisely represent the input parameters of 
mechanisms so that optimization mechanisms 
can be efficiently executed and analyzed by 
utilizing/extending the knowledge representation 
technologies developed in Artificial Intelligence. 
 

【Expected Research Achievements and 
Scientific Significance】 

This project will develop the theory of resource 
allocation mechanism design. As well as 
theoretical works, it will develop mechanisms for 
various application domain and software 
packages, which can be used by domain experts. 
By applying these technologies to pressing social 
issues, the allocation of precious resources can be 
optimized. As a result, this project will create a 
paradigm shift, in which ad-hoc resource 
allocation methods based on past experiences and 
vested interests will be replaced by 
mathematically well-founded methods. 
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