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(13) Matrix Bernstein Inequality
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前情回顾：

f X → 𝔼f(X) with f Lipschitz and X~ℙ
• sphere with Euclidean metric

• Gaussian RV with Euclidean metric

• Bernoulli RV with Hamming metric

→ Matrix Bernstein Inequality



前情回顾：

Bernstein’s inequality (3)

Matrix concentration (10)



Matrix Bernstein Inequality:

考虑的是矩阵的和的norm，而不是矩阵的 norm

Hint: 𝑓 𝑥 = 𝑡𝑟(exp𝐻 + 𝑙𝑜𝑔𝑋)，拆分前N-1项与第N项，f(x)期望有上界



Matrix Hoeffding Inequality:

Khintchine’s Inequality:



Covariance Estimation



Take-away Messages

Thanks!

1. Matrix Bernstein’s Inequality (randomness on 𝑋)

𝑃 ∑𝑋𝑖 ≥ 𝑡 ≤ 𝑛 exp(−
𝑡2

𝜎2 + 𝐾𝑡
)

2. Matrix Hoeffding Inequality (randomness on 𝜖)

𝑃 ∑𝜖𝑋𝑖 ≥ 𝑡 ≤ 𝑛 exp(−
𝑡2

2𝜎2
)

3. Covariance Estimation

Σ𝑚 − Σ ≤ 𝐾
𝑟 log 𝑛

𝑚
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