
0 0.2 0.4 0.6 0.8 1
0

2

4

6

8

10

12

Local Convergence of the Heavy Ball method in Iterative Hard Thresholding 
for Low-Rank Matrix Completion

Trung Vu and Raviv Raich
School of EECS, Oregon State University, Corvallis, OR 97331-5501, USA

{vutru,raich}@eecs.oregonstate.edu

Acknowledgements: This work is partially supported by the National Science Foundation grants CCF-1254218, DBI-1356792.

1. Low-Rank Matrix Completion 4. Local Convergence of IHT 7. A Practical Guide to Parameter Selection

2. Problem Formulation 5. First-Order Methods in Optimization 8. Numerical Result

3. Iterative Hard Thresholding (IHT) 6. Accelerated IHT 9. Conclusions
• The local convergence of IHT for matrix completion can be characterized by the eigenvalues of

the linearized update operator.
• As the size of the matrix grows, the eigenvalue distribution approaches the limiting ESD of the

MANOVA ensemble in random matrix theory.
• Heavy Ball method can be applied to improve the local convergence of IHT.

• Future works:
• Extend the analysis to the case where inputs are noisy or close to being low-rank.
• Convergence under a simple initialization suggests potential analysis of global convergence.
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