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In the era of large-scale machine learning models, achieving 

eÊciency across all stages of model development and deployment 

is crucial. This talk explores three critical dimensions of 

eÊciency: training eÊciency, inference eÊciency, and sample 

eÊciency, with a focus on applications in robust matrix recovery 

and quantization. First, we address robust matrix recovery by 

formulating a nonconvex and nonsmooth optimization problem, 

solved using a subgradient method. Our results demonstrate that 

this approach achieves near-optimal sample and computational 

complexities, even in the presence of arbitrarily large outliers. 

Second, we introduce a principled quantization algorithm 

designed to significantly improve inference eÊciency. By 

leveraging a piecewise aÊne regularizer that promotes 

quantization and an eÊcient optimization algorithm to minimize 

the regularized loss, this method demonstrates both theoretical 

guarantees and empirical superiority compared to existing guarantees and empirical superiority compared to existing 

techniques.
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