2/12/2026

‘ Breaking down the theorem

Central Limit Theorem

and variance o?. Let Y, =
As n — oo, the CDF of Y,, converges to the CDF of N'(0,1)

Let X;,X,, ..., X,, be i.i.d. random variables, with mean u
_ X1+ X+ +Xy—npu

oVn
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@ Table: P(Z < z) when Z ~ N(0,1)
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Using the Central Limit Theorem

Suppose you are managing a factory, that produces widgets. Each
widget produced is defective (independently) with probability 5%.

Your factory will produce 1000 (possibly defective) widgets. You want to

know what the chances are of having a “very bad day” where “very bad”

means producing at most 940 non-defective widgets.
(In expectation, you produce 950 non-defective widgets)

What is the probability?
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Approximating a continuous distribution

You buy lightbulbs that burn out according to an exponential
distribution with parameter of A = 1.8 lightbulbs per year.

You buy a 10 pack of (independent) light bulbs. What is the probability
that your 10-pack lasts at least 5 years?

Let X; be the time it takes for lightbulb i to burn out.
Let X be the total time. Estimate P(X = 5).
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