
An experiment
• Two models:

• Good model: accuracy 80%

• Bad model: accuracy 80% - 4/n

• Does ERM find the good model with probability 

|ℋ | = 2

90 % = 1 − δ?
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Concentration inequalities

Setting:  I.I.D. random variables ,  Zi ∈ [0,1] 𝔼[Zi] = μ, 𝗏𝖺𝗋𝗂𝖺𝗇𝖼𝖾(𝖹𝗂) = σ𝟤

Law of large numbers:  as 
1
n

n

∑
i=1

Zi → μ n → ∞

Central limit theorem:   as n ( 1
n

n

∑
i=1

Zi − μ) → 𝒩(0,1) n → ∞d

p

Hoeffding’s inequality:    for all P
1
n

n

∑
i=1

Zi − μ ≥ t ≤ 2e−2nt2 n

a “concentration inequality”



Concentration, example
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Setting:  I.I.D. random variables ,  Zi ∼ 𝖡𝖾𝗋𝗇(.2) 𝔼[Zi] = .2 Z̄ =
1
n

n

∑
i=1

Zi

n = 10 n = 100 n = 1000

• Hoeffding is valid in all three panels

• CLT is a better approximation with large n, not exact with n = 10

• Hoeffding is not tight for large n (it does not approach the true quantiles)

Look at 95% bounds on  based on Hoeffding and CLT.Z̄


