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- Constructing a computational learning model for analog
data with discretization
1. Gold-style learning model as a base model
2. Computable Analysis to give theoretical support for dis-
cretizing process of analog data
3. Fractals to represent (and compute) continuous objects

Targets: Figures (non-empty compact sets in R")

- Hypotheses: Codes (Programs)
— representing fractals

Evaluation of hypotheses:
Hausdorff metric (generalization errors)

Examples for learning: Rational closed intervals
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Positive examples: Rational closed inter-
vals intersecting the learning target
Negative examples: Rational closed inter-
vals disjoint with the learning target

Hypotheses: Codes
that represent self-
similar sets (self-similar
programs)

Positive example
|::> Learner
/

Reads a presentation
(infinite sequence of

: Self-similar set

Target Negative examples), and pro- ted b

ﬁggre example duces hypotheses ;ef?)l/’gigﬂeesis Y
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1. We formulated learning of figures with self-similar sets
(fractals) using the Gold-style learning model
- Collage Theorem gives justification for self-similar sets
2. We analyzed the hierarchy of learnabilities (next slide)
3. We revealed the mathematical connection between Frac-
tal Geometry and Computational Learning
- The complexity of learning (sample size) is measured by
using the Hausdorff dimension and the VC dimension
- The Hausdorff dimension and the VC dimension are
key concepts of Fractal Geometry and the Valiant-
style learning model, respectively
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- Main results:

FEEZAIN—T > 2D

1. We propose the coding divergence, a novel measure of o © o
the similarity between two sets of continuous data o © °
- Measure the complexity of separating the two sets o °°°° %0 °
2. We constructed the lazy learner, and showed the com- 051 R 0.5 °®
petitive performance in classification by experiments ° o° :}’ °
o_©O o ©
o
- Key processes: % . ° 0©
1. Embed continuous data in the Euclidean space R? into 00 05 1 00 05 1
the Cantor space 3* topologically (discretization)
2. Learn the simplest model (open set) in £
3. Count the length of the code encoding the model
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