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Breaking down the density
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Scaling Normals
When we scale a normal (multiplying by a constant or adding a 
constant) we get a normal random variable back!
If 𝑋~𝒩 𝜇, 𝜎ଶ

Then for 𝑌 = 𝑎𝑋 + 𝑏, 𝑌~𝒩 𝑎𝜇 + 𝑏, 𝑎ଶ𝜎ଶ

Normals are special in that you get a NORMAL back.
If you multiply a binomial by 3/2 you don’t get a binomial (its support 
isn’t even integers!)
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Standardize
To turn X~𝒩(𝜇, 𝜎ଶ) into Y~𝒩(0,1) you want to set
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Why standardize?

The density is a mess. The CDF does not have a pretty closed form.
But we’re going to need the CDF a lot, so…

Table of Standard Normal CDF
The way we’ll evaluate the CDF of a 
normal is to:
1. convert to a standard normal
2. Round the “z-score” to the hundredths 
place.
3. Look up the value in the table.

It’s 2025, we’re using a table?

The table makes sure we have consistent 
rounding rules (makes it easier for us to 
debug with you). 
You can’t evaluate this by hand – the “z-
score” can give you intuition right away.
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