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2Today’s Topics
Last time:
Conditional Probability
Bayes Theorem

Today:
Independence
Conditional Independence

Next time:
Random Variables
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The Tragedy of Conditional Prob
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A Few Useful Formulas
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Generality of Conditional Probability
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784'?'5'H9':

BAE’s Theorem?
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Generality of Conditional Probability
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Our Still Misunderstood Friend
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Independence
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Independence
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Independence

We want to show 
that this is equal 

to P(E)P(FC)
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Independence

Since P(E) = 
P(EFC) + P(EF)
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Independence

Since we are told 
E and F are 
independent
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Independence

Factoring!
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Independence

Yep, that Õs the 
complement
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Independence
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Independence
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Generalized Independence
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Two Dice
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Generating Random Bits
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Coin Flips
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Add vs Multiply



P(AB)

P(A# B)

Generally: P(A)P(B|A)

Independent: P(A)P(B)

Generally: P(A) + P(B) ÐP(AB)

Mutually Exclusive: P(A) + P(B)

multiply

add

Add vs Multiply

7/.Q#Q>@>3>1&



A then B

A # B

Generally: Not handled

Independent: |A||B|

Generally: |A| + |B| Ð|AB|

Mutually Exclusive: |A| + |B|

multiply

add

Add vs Multiply

;.=$3>$L



h1(3'=Pk



And vs Condition

P(A B) = P(A | B) P(B)
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Hash Tables
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Yet More Hash Tables
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No, Really, More Hash Tables
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Sending a Message Through Network
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Digging Deeper on Independence
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Not So Independent Dice
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Explaining Away
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Explaining Away
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Explaining Away
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Explaining Away
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Conditioning Can Make Independence
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Conditional Independence
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P(E) = lim
n !"

n(E )
n

!
# people who liked movie

# people who watched movie

X"#3'>&'3"1'P/.Q#Q>@>30'
3"#3'#'=&1/'M>@@'@>%1
W>F1'>&'51#=3>F=@Y

P(E)

Netflix and Learn

P(E) = 50,234,231 / 50,923,123 = 0.97



Netflix and Learn

X"#3'>&'3"1'P/.Q#Q>@>30'
3"#3'#'=&1/'M>@@'@>%1

W>F1'>&'51#=3>F=@G'L>21$'
3"10'@>%1*'4<1@>1Y

P(E|F)

P(E|F) = 0.99

P(E |F ) =
P(EF )
P(F )

=
people who liked both

people who watched both
people who liked amelie

people who watched amelie
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E1 E2 E3 E4

P(E4|E1, E2, E3)?

Netflix and Learn
Each event corresponds to liking a particular movie
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E1 E2 E3 E4

Netflix and Learn

B&'Ĥ>$*1P1$*1$3'.F'HEGHVGHOY

P(E4|E1, E2, E3) ?= P(E4)
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Netflix and Learn

P(E) =

! 6
6

"! 12996
24

"

! 13000
30

" = 10! 11

!
4
4

"
Choose 24 movies 
not in the set

Choose 30 movies 
from netflix

Watch those four



E1 E2 E3 E4

Netflix and Learn



E1 E2 E3 E4

K1

Like foreign emotional comedies 

Assume E1, E2, E3 and E4 are conditionally independent given K1

Netflix and Learn



E1 E2 E3 E4

K1

Like foreign emotional comedies 

Assume E1, E2, E3 and E4 are conditionally independent given K1

Netflix and Learn



E1 E2 E3 E4

K1

Like foreign emotional comedies 

Assume E1, E2, E3 and E4 are conditionally independent given K1

Netflix and Learn



E1 E2 E3 E4

K1

Like foreign emotional comedies 

Assume E1, E2, E3 and E4 are conditionally independent given K1

Netflix and Learn

P(E4|E1, E2, E3, K 1) = P(E4|K 1)
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Reminder: Geometric Series
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Simplified Craps


