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Near the mean

Suppose you run a poll of 1000 people where in the true population
60% of the population supports you. What is the probability that the
poll is not within 10-percentage-points of the true value?

X =YX;/1000
E[X]
Var(X) Chebyshev's Inequality
Let X be a random variable. For
anyt >0
P(X — E[X]| > t) < 22N
Left Tail

Suppose you run a poll of 1000 people where in the true population
60% of the population supports you. What is the probability that the
poll is not within 10-percentage-points of the true value?

Want P (-~ < .5) = P(X <.5- 1000)

Chernoff Bound (left tail)

Let X;, X5, ..., X,, be independent
Bernoulli random variables.
Let X =Y X;, and u = E[X]. For
any0<6<1

P(X < (1 - 8)u) < exp (- 52“)
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One More Bound

The Union bound

Union Bound

For any events E, F
P(EUF) <P(E) +P(F)

Proof? P(E U F) = P(E) + P(F) — P(E N F)
And P(ENF) > 0.

Frogs

There are 20 frogs on each location in a 5x5 grid. Each frog will
independently jump to the left, right, up, down, or stay where it is with
equal probability. A frog at an edge of the grid magically warps to the
corresponding edge (pac-man-style).

Bound the probability that at least one square ends up with at least 36
frogs.




