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|. Geometric aspects of data

A. Geometric embedding of data:

Euclidean Embedding (MDS + extensions)
Hilbertian Embedding (Kernel methods)

B. Adaptive embedding and matrix factorization
Dictionary learning (basis, frames, nonnegative, topic)
Hierarchical Embedding (DeepNN)

C. Dimensionality Reduction
Linear adaptive DR and PCA
Random projections
Nonlinear DR and manifold learning

D. Curse of Dimensionality and High dimensional statistics
Failure of mean and covariance estimators when p>n
Sparse representation
Random matrix theory

ll. Topological aspects of data
Clustering on data graphs
High order homology on data complexes



Connecting geometry and topology: Hodge Theory
Spectral clustering and graph Laplacian
Statistical Ranking and graph Helmholtzian
Game Theory
Localizing the holes: Sensor Network coverage
lIl. Topics in algebraic methods
Tensor and Mixture models
Sum-of-Squares and MDS
IV. Algorithmic aspects
Convex and non-convex optimization
online or stochastic gradient methods
V. Statistical and Computational Complexity
Statistical stability and decision theory
Stability and computational complexity in real
machines
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