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Machine Learning
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Why data complexity Is important?

Impacts model selection

Explains learning difficulty

Generalize to unseen data

® 880

Helps in meta-learning and benchmarking

I.. Why does my favorite model perform better on dataset X but
’ not on dataset Y ?
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Data complexity types
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Intrinsic

Inherent structure of the data which makes it difficult to
learn independent of the algorithm.
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« Learning limitations of models
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Data complexity measures Intrinsic

Dimensional Distributional Geometric

Sampling

« Class imbalance ratio

« Class overlap
measures

 Entropy

e Margin of separation
between classes

« Sampling density
variation

« Intrinsic Dimension « Kurtosis & Skewness « Manifolds
GENLY « Mutual Information « Clusters

» Manifold (Fractal « Sparsity « Density
Dimension) « Condition Number « Topological Data

« Volume Analysis
« Effective rank - Graph-based
« Eigenspectra measures
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Data complexity

& Rank of data (k)

i SE—

& Fractal Dimension

& Eigenspectrum
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Image Matrix

Dimensional
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Data comp Lexi’[y Distributional

@& Skewness & Kurtosis
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g Mutual Information

&  Sparsity
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Data complexity

sphere

double torus
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cross sufface Klein boule

& Kernel Density

& Networks
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Data complexity

&  Class separation
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How should we use It?

& Helpsin meta-learning and benchmarking

Data Complexity Model
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Or you can ask QSage!

Datasets

Complexity

What model should |
use’?

J

\

Use SVM!
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