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Fractal Hypothesis of Game

-What is the cause of interest in game?-
Hiroto Yoshii

Abstract
In this paper, we propose “Fractal Hypothesis of Game”. Based on the hypothesis, we argue
- what the cause of interest in game is. The research about pattern analy31s in Go is reviewed

and an example of psychological expenment is introduced.
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, Fig. 2
Circles with lines indicate "nodes",
the apex node is "root node",

_ Fig. 1 states of nodes are shown
Training data consists of N game right side of circles
‘ recqrds and X moves. : ~ (white, black, empty,
A circle in the figure means an and out of board from left to right).
information This illustration is an example,
which consists of a game state and a and trees are more large
move position. ' in depth and in width indeed.
V&L &,
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Fig. 3

Target position is "kakari" against "hoshi".
Positions are grouped in terms of Manhattan distances.
Numbers of positions are an order for watching for
example.




Areas closed by dotted lines indicate areas to watch in each leaf nodes.
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Table 1

METSA | METSB | METSC
threshold 50 500 5000
tree size
(byte) | 16,260,496 | 1,540,668 | 129,280
number of )
leaf nodes | 558,785 | 70,705 7,022
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Fig. 4 o
“Examples of leaf nodes; a pattern around position A is
classified to a leaf node #536959 and B to #314275.

Distributions of leaf nodes
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depth
Fig.5 N
The vertical axis is the number of leaf nodes in each METS, and

the horizontal axis is depth of leaf nodes.

Distributions of METS B and METS C are scaled down

for comparison with the distribution of METS A.




Recognition rates
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- In the graph, a recognition rate of n-th indicates
a ratio in which move positions are within n-th candidates.

‘change of recognition rates
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Fig.7
Changes of reconition rates are plotted.
The reconition rate at move X means an average of reconition rates
- at move X of each training data.




Distribition of leaf nodes
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Fig.8 ,
The vertical axis is the number of leaf nodes which have less score than

the score in the horizontal axis. For good presentation, the number of
leaf nodes is scaled down 1/7 times. Both axes are log-scaled.

Distribution of top-scored positions
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Fig.9
The vertical axis is the number of top-scored positions which have less
score than the score in the horizontal axis. Both axes are log-scaled.



