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Random Case Analysis of Inductive Learning Algorithms

DAISUKE TOKUNAGA? and KUNIAKI UEHARA®

In machine learning, it is important to reduce computational time to analyze learning algo-
rithms. Learning algorithms have become complicated, and it requires much computational
time to analyze them. Many researchers have presented analytic methods of learning algo-
rithm by using approximately mathematical model. If we simplify the model too much, we
may lose the essential behavior of the original algorithm, but if we don’t simplify it enough,
we need much computational time to analyze it. In our framework, called Random Case
Analysis, we adapt the idea of Randomized Algorithms. By using Random Case Analysis,
we can predict various aspects of learning algorithm’s behavior, requiring much less computa-
tional time than analyses presented so far. Furthermore, we can easily apply our framework
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to practical learning algorithms, such as ID3 or C4.5.
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begin
X «+0;
N «0;
while (X < f(F*,F~,4)
and N — X < f(F*,F~,6)) do
begin
L+ ¢;
N+ N+1;
repeat | do
L+ LN{EXAMPLE(a)};
B+ LEARN(L) ;
(T¢, To) + EXAMPLE(q) ;
if T. = CLASSIFY(3,7,) then
X« X+1;
end ;
output X/N ;
end.
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Fig.2 Algorithm of Random Case Analysis.
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Fig.4 Computational time required to analyze wholist.
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Fig.5 Analysis including irrelevant attributes (ID3,
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