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The  Normal  Distribution	
Probability	


Probability	


40 White Marbles - 

10 Blue Marbles 

p(White Marble) 
What is the probability of randomly 
selecting a white marble? 

White Blue

40 White 10 Blue 

p(White Marble) 
What is the probability of randomly 
selecting a white marble? 

40 
50 = 0.80 
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p(A) =  
Number of A outcomes 

Number of possible outcomes 

Assumes random selection 
0  ≤  p(A)  ≤  1 

40 White Marbles - 

10 Blue Marbles 

p(Blue or White Marble) 
What is the probability of 
randomly selecting a blue or 
white marble? 

40 White Marbles - 

10 Blue Marbles 

p(Blue ∪ White Marble) 
What is the probability of 
randomly selecting a blue or 
white marble? 

White Blue

40 White 10 Blue 

40 
50 = 1.00 10 

50 
p(Blue ∪ White Marble) 
What is the probability of 
randomly selecting a blue or 
white marble? 

+ 
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p(A) =  
Number of A outcomes 

Number of possible outcomes 

Assumes random selection 
0  ≤  p(A)  ≤  1 

p(A ∪ B) =    p(A) + p(B)   

Assumes random selection 
Assumes mutual exclusivity 

0  ≤  p(A ∪ B)  ≤  1 

p(H1 and H2) 
What is the probability of getting 
two heads on two flipped coins 

p(H1 ∩ H2) 
What is the probability of getting 
two heads on two flipped coins .50 x .50 = 0.25 
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p(A) =  
Number of A outcomes 

Number of possible outcomes 

Assumes random selection 
0  ≤  p(A)  ≤  1 

p(A ∪ B) =    p(A) + p(B)   

Assumes random selection 
Assumes mutual exclusivity 

0  ≤  p(A ∪ B)  ≤  1 

p(A ∩ B) =    p(A) × p(B)   

Assumes random selection 
Assumes independence 

0  ≤  p(A ∩ B)  ≤  1 

p(H1 ∩ H2) 
What is the probability of getting 
two heads on two flipped coins .50 x .50 = 0.25 

Fl
ip

 2
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p(H1 ∩ H2) 
What is the probability of getting 
two heads on two flipped coins .50 x .50 = 0.25 

Flip 1 

Fl
ip

 2
 

p(A) =  
Number of A outcomes 

Number of possible outcomes 

Assumes random selection 
0  ≤  p(A)  ≤  1 

p(A ∪ B) =    p(A) + p(B)   

Assumes random selection 
Assumes mutual exclusivity 

0  ≤  p(A ∪ B)  ≤  1 

p(A ∩ B) =    p(A) × p(B)   

Assumes random selection 
Assumes independence 

0  ≤  p(A ∩ B)  ≤  1 
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p(Card > 5) 
What is the probability of randomly 
selecting a card higher than 5 from a 
deck of cards (ace high). 

36 
52 = 0.692 
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p(Card > 5) 
What is the probability of randomly 
selecting a card higher than 5 from a 
deck of cards (ace high). 

1
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4

C
ou
nt

2 3 4 5 6 7 8 9 10 J Q K A

36 
52 = 0.692 

p(Card > 5) 
What is the probability of randomly 
selecting a card higher than 5 from a 
deck of cards (ace high). 

36 
52 = 0.692 

p(Card > 5) 
What is the probability of randomly 
selecting a card higher than 5 from a 
deck of cards (ace high). 
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it

0.00

0.25

0.50

0.75

1.00

2 3 4 5 6 7 8 9 10 J Q K A
Card

Clubs

Diamonds

Hearts

Spades



1/11/15	
  

6	
  

36 
52 = 0.692 

p(Card > 5) 
What is the probability of randomly 
selecting a card higher than 5 from a 
deck of cards (ace high). 

Su
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p(2 < Card < 5) 
What is the probability of 
randomly selecting a 3 or 4 
from a deck of cards. 

Su
it

2 3 4 5 6 7 8 9 10 J Q K A
Card
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p(2 < Card < 5) 
What is the probability of 
randomly selecting a 3 or 4 
from a deck of cards. 
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p(2 < Card < 5) 
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nt
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8 
52 

= 0.154 What is the probability of 
randomly selecting a 3 or 4 
from a deck of cards. 
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What is the probability of 
randomly selecting a 2, 3, 4, or 5 
from a deck of cards. 

p(2 ≤ Card ≤ 5) 16 
52 

1
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3

4

C
ou
nt

2 3 4 5 6 7 8 9 10 J Q K A

= 0.308 What is the probability of 
randomly selecting a 2, 3, 4, or 5 
from a deck of cards. 

p(2 ≤ Card ≤ 5) 
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PlayingCards.jmp 

All possible outcomes for 
drawing a single card 

Dice.jmp 

All possible outcomes for rolling two dice 

BDI 

Depression  scores  (BDI)  for  10000  individuals	


p(BDI ≥ 18) 
What is the probability of randomly 
selecting a person from this population 
who scored 18 or more? 

BDI 
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p(BDI ≥ 1 Z-score) 
What is the probability of randomly 
selecting a person from this population 
who scored 1 or more standard 
deviations above the mean? 

BDI IQ 

IQ  scores  for  10,000  individuals	


p(IQ ≥ 1 Z-score) 
What is the probability of randomly 
selecting a person from this population 
who scored 1 or more standard 
deviations above the mean? 

IQ 
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The Normal Distribution 

Carl Friedrich Gauss Pierre-Simon Laplace 

38 

The Normal Distribution 

µμ  
σ	


1
2πσ 2

e
−
(X−µ )2

2σ 2

aka Gaussian Distribution 

39 
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µμ  =  0  
σ  =  1	


1
2π12

e
−
(X−0)2

2*12

40 
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107.5	
 115	
 122.5	
 130	
 137.5	
92.5	
85	
77.5	
70	
62.5	


µμ  =  100  
σ  =  15	
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1
2π152

e
−
(X−100)2

2*152
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µμ  =  16  
σ  =  4	
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1
2π 42

e
−(X−16)

2

2*42
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µμ  =  0  
σ  =  1	


The Z Distribution 
(aka Unit Normal Distribution) 

43 
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µμ  =  0  
σ  =  1	


The Z Distribution 
(aka Unit Normal Distribution) 

Area  Under  The  Curve	


0.14	

0.02	


0.34	
0.34	


0.14	

0.02	


Proportions  Shown  Are  Approximate	
 44 
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µμ  =  0  
σ  =  1	
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Proportions  Shown  Are  Approximate	
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Distribution of Sampling Error 

46 


