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Human cannot live without game in this era. A lot of researchers and related workers begin to find a way to
make a game more interesting and exciting. In addition, a game as Ninth Art has the special humanistic value.
With such backgrounds “game informatics” has been established as a new research area in the field of
information and computer science. This thesis focuses on the game refinement theory application and its
development.

The present contributions can be divided into two parts: natural science and social science. Chapter 2 to
Chapter 7 discuss mainly from the viewpoint of the natural science, whereas Chapter 8 and Chapter 9 are
studied from the perspective of the social science.

Chapter 1 introduces the background of the study in this thesis. Chapter 2 presents the mathematical model
of game refinement. Chapter 3 employs the game refinement theory and its measurement to analyze a new type
of sports called electronic sports or e-sports such as StarCraft II and MOBA games. Chapter 4 proposes a novel
method to tune the entertainment impact of Role-playing-game (RPG). Chapter 5 focuses on a paradox of the
game refinement theory and proposes a new theory called unexpectedness theory. Chapter 6 analyzes the
unexpectedness phenomenon in the domain of sports games. Chapter 7 explores possible interpretations for
game refinement measure which has been successfully used to quantify the game sophistication of various
types of games such as boardgames and sports. Chapter 8 considers another train of thought on how to design a
game from the viewpoint of social science. Chapter 9 focuses on the research related with China and Japan
game market. Chapter 10 gives the conclusion in which research questions and problem statement in this thesis

are answered, and suggests several possible future works.
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