
Coin analogy
Question: If you toss a fair 
oin 10 times, what is the probability that youwill get 10 heads?
Answer: ≈ 0.1%

Question: If you toss 1000 fair 
oins 10 times ea
h, what is the probabilitythat some 
oin will get 10 heads?
Answer: ≈ 63%
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From 
oins to learning

B I N G O

hi

Hi?
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A simple solution
P[ |Ein(g) − Eout(g)| > ǫ ] ≤ P[ |Ein(h1) − Eout(h1)| > ǫ

or |Ein(h2) − Eout(h2)| > ǫ

· · ·

or |Ein(hM) − Eout(hM)| > ǫ ]

≤

M∑

m=1

P [|Ein(hm) − Eout(hm)| > ǫ]
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The �nal verdi
t
P[ |Ein(g) − Eout(g)| > ǫ ] ≤

M∑

m=1

P [|Ein(hm) − Eout(hm)| > ǫ]

≤

M∑

m=1

2e−2ǫ2N

P[|Ein(g) − Eout(g)| > ǫ] ≤ 2Me−2ǫ2N
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