An experiment

e Two models:|#Z | =2

e Good model: accuracy 80%

* Bad model:accuracy 80% - 4/n
e Does ERM find the good model with probability 90 % =1 — 6?

15000 - -
10000 - 10000 -
_, 10000- function h function h _ function h
I c
§ H badd % ] badd § L badd
| goo 5000 - . 9 5000 - | goo
5000 -
0 0 0-
0.1 0.2 0.3 0.4 014 016 018 020 022 024 026 0.18 0.19 0 o0 0.21 0.22
L(h) L(h) L(h)
n =100 n = 1000 n = 10000

red and blue high overlap — ERM wrong ~half the time — need more samples!



Concentration inequalities

Setting: |.1.D. random variables Z; € [0,1],
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Concentration, example

Setting: |.I.D. random variables Z; ~ Bern(.2),

-1
n

Look at 95% bounds on Z based on Hoeffding and CLT. =1
n=10
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* Hoeffding is valid in all three panels

e CLT is a better approximation with large n, not exact with n = |0
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 Hoeffding is not tight for large n (it does not approach the true quantiles)

!
0.24




