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The inner product is a fundamental operation for measuring the similarity between vec-
tors. Its efficient estimation is a core problem in data analysis, with broad applications
ranging from estimating correlations and join sizes in databases to powering machine learn-
ing algorithms and AI applications. For decades, the standard for estimating inner products
from compressed “sketches” of data has been linear sketching algorithms like CountSketch.
These methods provide strong guarantees, typically bounding the estimation error by a factor
of the vectors’ norms (e.g., €||al|2]|b||2), which is effective for dense data.

This talk explores a recent paradigm shift that challenges this long-held standard. We will
discuss new findings, initiated by Bessa et al. [1], demonstrating that coordinated weighted
sampling can achieve stronger error guarantees, matching the guarantees of linear sketching
for dense data and significantly improving it for sparse vectors that are common in many
real-world applications. We will primarily cover the simple and computationally efficient
algorithms from Daliri et al. [2], which extend threshold and priority sampling to the problem
of inner product sketching. We will also review the state-of-the-art theoretical and empirical
results of these sampling-based approaches and discuss their modern applications, such as
estimating data correlations and discovering joinable tables [3], and well as sparse vector
search for retrieval-augmented generation applications [5]. The talk will conclude with a
brief discussion of research gaps and ongoing work in this area.

*This work was done while at New York University, in collaboration with Aline Bessa, Majid
Daliri, Juliana Freire, Christopher Musco, Haoxiang Zhang, and others.
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