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Motivation

• Sentence is a subspace spanned by its word vectors

• Each word may bring in a new direction (semantic meaning) 𝑞!
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QR factorization/Gram Schmidt Process

• An algorithm to find basis vectors in the subspace
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Three-level Weights

• In the single word 𝒘𝒊, is 𝒒, dominant?
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• Want to know if 𝑞, is important in 𝑆,

• Need to decide which directions are important in 𝑆,

• Singular Value Decomposition (SVD) comes to help!

𝑈, columns are basis vectors of 𝑆,, and singular values (diag
(𝛴,) ) are importance scores
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(𝑠-, 𝑠., … , 𝑠/)

• Encode each sentence 𝑠0 = [𝑤-, 𝑤., … ,𝑤1] into a coarse 
embedding 𝑐0

• 𝑠0 = 𝑈𝛴𝑉2, 𝑐0 = 𝑈diag(𝛴3)

• Build a corpus matrix 𝑋 = [𝑐-, 𝑐. , … , 𝑐/], compute top 𝑀
singular vectors [𝑑-, 𝑑. , … , 𝑑4]
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Experiments: Supervised Tasks
Fix the sentence embeddings and train train neural structures for 
downstream tasks.



Summary

• Identify the new semantic meaning 𝑞' by QR 
factorization

• Measure the importance of a word from 3 levels 
based on 𝑞'



Q&A

Thank you!


