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Let's calculate an expectation

Let X be a uniform random number between a and b.
EX] ="z fx(z) dz
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‘ Continuous Uniform Distribution

X~Unif(a, b) (uniform real number between a and b)

1 .

b_
0 otherwise
0 ifk <a
CDF: Fx(k) ={-== ifa <k <b
1 ifk>b
E[X] =42
(b—a)?

Var(X) = -

15



Continuous Zoo

X~Unif(a, b) X~Exp(2) X~N(u,0%)
Fx() = fx(k) = 2e fork >0 _ 1 (_ (x - ﬂ)z)
b—a fx(k) = exp >
Elx] = a+b E[X] =% oV2m 20
2 1
b — a)? _ EX]=pn
Var(X) = ( 12(1) Var(X) 22 Var(X) = g2

It's a smaller zoo, but it's just as much fun!
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Comparing Discrete and Continuous

Discrete Random Variables

Continuous Random Variables

Probability 0

Equivalent to impossible

All impossible events have probability 0, but not
conversely.

Relative Chances

PMF: px (k) = P(X = k)

PDF fx (k) gives chances relative to fx (k")

Events

Sum over PMF to get probability

Integrate PDF to get probability

Convert from CDF to
P(M/D)F

Sum up PMF to get CDF.
Look for “breakpoints” in CDF to get PMF.

Integrate PDF to get CDF.
Differentiate CDF to get PDF.

E[X] ZX(Q)) - px(w) f_ z- fx(z) dz
E[g(X)] S (@) - (@ | 9@ ez
Var(X) E[X?] — (E[X])?

E[X?] — (E[X])? = f (z — EX])2fy (2) dz
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