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DATA REPRESENTATION

N-order tensor: A € Rf1*f2X - xIN
Total number of features: I1(/;)
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I,: pixels of each spatial column

1, : pixels of each spatial row

3-order Tensor
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DATA REPRESENTATION

Vector Matrix 3-order Tensor
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DATA REPRESENTATION

Vector Matrix 3-order Tensor
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PCA ON VECTORIZED DATA

Major problems:
« Breaks the natural structure and correlation in the original data;

« Curse of dimensionality.
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MPCA

Tensor-to-tensor projection
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TUCKER DECOMPOSITION
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TUCKER DECOMPOSITION - TRUNCATED
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ANALOGY TO TRUNCATED SVvD
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MPCA VS PCA ON IMAGES - EIGENFACES

MPCA PCA
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MPCA VS PCA ON IMAGES - EIGENFACES

MPCA PCA
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MPCA VS PCA ON IMAGES — RECONSTRUCTION ERROR

Mean Face 4x4 bases 10x10 bases  16x16 bases  22x22 bases  28x28 bases Target Face
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MPCA ON VOLATILITY SURFACE DYNAMICS

R 11 deltas X 8 maturities
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FIRST 4 EIGEN-SURFACES FROM PCA

PC1 PC2 PC3 PC4
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FIRST 2*2 EIGEN-SURFACES FROM MPCA
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RECONSTRUCTION ERROR ON SMALL SAMPLE

0.06 — Reconstruction Error Comparison between PCA and MPCA
Total MSE | Training_MSE | Test MSE
0.05—
‘ PCA |0.000209 |0.000164 0.000350
vosl ‘ l MPCA (0.000240 |(0.000213 0.000309
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POTENTIAL APPLICATIONS IN FINANCE

« Volatility surface across names and time

* Interest rate volatility cube

(option tenor, swap tenor, and strike)
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