Outline of CLT steps

1. Write event you are interested in, in terms of sum of random
variables.

2. Apply continuity correction if RVs are discrete.

For every real number (values produced by IV), find the nearest value in the
support of original random variable (what would it round to?)

Rephrase event to include all real numbers that round to target values.
3. Standardize RV to have mean 0 and standard deviation 1.
4. Replace RV with V' (0,1).

5. Write event in terms of @

6. Look up in table.

i Tl= LE[yx]=o20 -2
Using the CLT IE[X]_—MIEl[le] =2 1
Var(X) = 55z Var(ZX) = 35+ 6+ 4=

P(X <.5)
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Different dice

Roll two fair dice independently.

Let U be the minimum of the two

rolls and V be the maximum

Are U and V independent?
Write the joint distribution in the

table

What's py(2)? (the marginal for U)

-

Analogues for continuous

Everything we saw today has a continuous version.

There are "no surprises”— replace pmf with pdf and sums with integrals.

Discrete

Continuous

Joint PMF/PDF

pxy(x,y) =PX =x,Y =y)

fX,Y(x'Y) * P(X = x'Y = }')

Joint CDF

Fyy(x,y) = Z Z Pxy(t,s)

tsx ssy

X
FX.Y(x:y) = J. f fX,y(t, S)dsdt

Normalization

Zsz,y(x-)’) =1
x_ y

J_Z f:f’”(x'”dmy =1

Marginal
PMF/PDF

px(x) = Z pxy(%,¥)

fe@) = f fer G, y)dy

Expectation

Y
Elg.0] = ) ) g0, )par(y)
Xy

Blax 0= [ [ g yixdy

Conditional
PMEF/PDF

pxy(x|y) =

pr ()

fxw(:cly):M

Conditional
Expectation

EIX|Y =y] = ) xpycy(x1)

r®)
BIXIY=31= [ xfor(xly)ds

Independence

vx,y,0xy (X, ) = px(X)py (¥)

VX, Y, fuy(x,Y) = fx()fy ()
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