
A related experiment
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- Consider a `bin' with red and green marbles.
P[ pi
king a red marble ] = µ

P[ pi
king a green marble ] = 1 − µ

- The value of µ is unknown to us.
- We pi
k N marbles independently.
- The fra
tion of red marbles in sample = ν
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Does ν say anything about µ?

S A M P L E

B I N

of  red  marbles
ν =  fraction
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=  probabilityµ

top

bottom

No!Sample 
an be mostly green while bin ismostly red.
Yes!Sample frequen
y ν is likely 
lose to binfrequen
y µ.

possible versus probable
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What does ν say about µ?
In a big sample (large N ), ν is probably 
lose to µ (within ǫ).
Formally,

PP [ |ν − µ| > ǫ ] ≤ 2e−2ǫ2N

This is 
alled Hoe�ding's Inequality.
In other words, the statement �µ = ν� is P.A.C.
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