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Our First bound

Two statements are equivalent.
Left form is often easier to use.
Right form is more intuitive.

Markov's Inequality

Markov's Inequality

Let X be a random variable
supported (only) on non-negative
numbers. Forany t > 0

E[X]
P(X21t) <——

Let X be a random variable
supported (only) on non-negative
numbers. For any k > 0

MXZRMH)S%

To apply this bound you only need to know:

1. it's non-negative
2. Its expectation.

A Second Example

Suppose the average number of ads you see on a website is 25. Give an
upper bound on the probability of seeing a website with 75 or more

ads.




8/7/25

Chebyshev's Inequality

Right form is more intuitive.

Two statements are equivalent.
Left form is often easier to use.

Chebyshev’s Inequality

Chebyshev’s Inequality

Let X be a random variable. For
anyt>0

Var(X

P(X —E[X]| = ¢) < (X)

tZ

Let X be a random variable. For
any k>0

P (|X — E[X]| 2 ky/Var(X)) < %

To apply this bound you only need to know:

1. It's expectation
2. It's variance

Better Example

Suppose the average number of ads you see on a website is 25. And the
variance of the number of ads is 16. Give an upper bound on the
probability of seeing a website with 30 or more ads.




