CS2810 Day 16
Mar 22

Admin:
Quiz2 grades release thurs (quiz2 mean .830 vs quiz 1 mean .832)

Content:

Continuous Distributions

Normal Distributions

Cumulative Distribution Functions
Central Limit Theorem
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- x is always .5 (no prob left for any other outcome
o( K-5> = ys .5 (nop y )

Q(ﬁ__, g) > O given there is an infinite amount of outcomes, each outcome
) can't have a positive probability (no number theory dive)
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Continuous Distribution's Prob Distribution Function gives the probability an outcome falls
in some range via integration:
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The CDF gives the probability that an outcome is less than c:
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Given the PDF to the right, compute: Y ) \ \

) | \
1. the probability that X is between 10 and 11 % "
2. the probability X is less than 8 1 tl
3. Express your answers for each of the above using only the CDF (not the PDF)
(+) As c gets smaller and smaller, describe the behavior of the CDF
(+) As c gets larger and larger, describe the behavior of the CDF
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Demo: Updated Prob / Stats Calculator
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Central Limit Theorem

As we add more independent random variables together, the resulting sum gets closer and closer
to normally distributed.

Som of 3 boov\ o | 5.;'4\ of (00
Cotn  Cues Comd CulPS o LS
o U 3 Ot 33 4YS5 p 1 0 »

Bwom (a3 Q-g> {5 nom ( 1 " 5) (5 nom éwo Q-'%)



Demo: CLT

Galton Board on YouTube
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68.3% of data

— 95.5% of data—

— 99.7% of data —
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Why is the normal distribution so popular?

1.We often sum independent random variables

CLT tells us this sum is (roughly) normally distributed

2. Linear Functions of Normal Random Variables are also Normal!

And the linearity of expectation formulae can tell us the mean
and variance of the sum!
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The following distribution gives the prices of ice creams bought at a shop.
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What is the probability that t e shop 'sells morelthan $1000 of ice cream to 400 customers?
(make any assumptions you deem necessary)
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