
Sparse principal component analysis (PCA) is a fundamental problem in high-dimensional statistics, where the goal is to 
estimate a leading eigenvector of a covariance matrix under a sparsity constraint. Despite its statistical appeal, sparse 
PCA is computationally challenging, and existing efficient algorithms often require restrictive assumptions on the 
covariance matrix or a good initialization. Without these restrictions, provable guarantees have largely been limited to 
SDP-based methods.

In this talk, I will discuss two recent results demonstrating the power of simple algorithms for sparse PCA. First, I will 
show that thresholding Oja’s algorithm yields a single-pass, memory-efficient streaming method that requires neither a 
warm start nor a spiked covariance model, although its sample complexity remains suboptimal. Next, I will present a 
combinatorial algorithm based on truncated power iteration that achieves strong statistical guarantees for general 
covariance matrices, with global convergence guarantees and no need for careful initialization. Together, these results 
highlight both the potential and the limitations of simple, efficient algorithms for sparse PCA.

This is joint work with Syamantak Kumar, Kevin Tian, and Peiyuan Zhang.
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