Section 3.5

Gaussian distribution
(also called normal distribution)



Most simple version of Gaussian dist.

if it has density function
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p(x) = J%—ne"?,
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Def: Ar.v. Z has the standard normal dist. (or standard Gaussian dist.)

Notation: Z ~ N(0,1).
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Standard normal

Cdf also gets a special symbol:

d(x) =P(Z <x) = fx gb(s)ds=\/,&_fx e
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1
Why the tactor of \/TTT?

2 2
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Why called “standard norma

{- Fact: IfZ ~ N(0,1) hasEZ =0, Var(Z) =1

This is why Z is called standard normal.
To get a whole family of (non-standard) normal r.v.s, just consider
X = o/ + u for different values of o and .

Let us find the dist of X. First:

EX = J£(r *A/J WM*“M:M

Var() = VadC 2 1ug) = T 2etZ) =
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Cdf and pdf of X = 0Z + u

Cdf: F(s) = P(X < 5) = /7(O/z+/u§5> - P (z< 9_?9:@@;,

a1 - 4, 76) - & O 7002
( N =
L )
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(General) Normal dist (or Gaussian dist)

ﬁ)ef: A r.v. Z has the normal dist. (or Gaussian dist.) if it has density \
function

_(x—w*
f(x) = \/%ae 202 forsome u € R, o > 0.
\_ Notation: Z ~ N(u,o%). -
Plot: o small o large
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Rescaling, translating — still Gaussian

a 5 2 =2
Fact: IfX~N(u,a ),andY= aX + b, thenY~N(a-x4+b/ a_-J ).

cular X2E -
\In particular, — N (O, />

)
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Ex) X ~ N(=3,5). What is P(4(X + 5) > 2)?
P(iH(x+9 >2) = >(>< >3—~5>¢ 7(x>~i>
- P(NE3S) >~ ) P(EZ«PJ_/\/@\I> i)

“ ey s)
(ru@u)>2\&>
R (l\/@(l) > J;.)

5

- P« )= /—f@é}
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