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Min-max problems (Game)

= Randomized algorithms to explore scalability versus accuracy tradeoffs

Projection-based (matrix factorization) methods for analytics
[Ref: Bopardikar et al ACC 2013, IEEE BigData, ACC 2017 (to appear)]

Sampling-based (scenario optimization) for min-max problems / games
[Ref: Bopardikar et al Automatica 2013, CDC 2014, Automatica 2016]

= Analytic guarantees on accuracy and estimates on computational complexity
= Results hold with “high probability” (which is also a tuning/design parameter)
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Projection-based (Matrix Factorization) Approaches

Analyt cs Engine

= Applications
Streaming Gaussian Processes (ONR funded effort)

Big Datasets
Mi entries.

Decision
= Predict

- Missing
« Incomplete data

+ Classify

Given training data: X, x4, Yyx1, kernel function k(x;, x;)

Estimate output y at a new (test) point x,

fo(x) = ke (R(X,X) +0°T)7Y,
ko (X., %) = k(x., %) — ke, (B(X, X) +0°T) " 'k,
f
0 (le) : batch setting

Closed form: |IEEE Big Data 2016

Kalman filtering in high dimensions
o =Aeke + Kilye = Cee). Acc 2017 (to appear)

o ?’t‘rt T Pior = (I — KCy) (AP AT + Qy),
Ye = Cale 1 vt Ko = (A4PAT + Q)T (CuAPAT + QuCT + F) ™
Y
o o 0(n®)
= Main idea: store data matrix (A) in factored form L;
Efficiently update/re-compute with new data - Compact
ecomputendn N
Bt—1- Ct—1 . tz t—1 p col Randomized Range Approx> Bt-Cr
N —— e’ row row,col

Previous factors Ref: Bopardikar et al 2013

New algorithms with complexity O (n) with high probability error bounds
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