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Expectation

Suppose that a doctor get only two kinds of patients, those with 
insurance type `aʼ and one with insurance `bʼ. If a patient has insurance 
`aʼ the doctor gets 40 dollars per visit, if the patient is from insurance `bʼ 
he gets 55. Let INCOME be a random variable from the event space of 
insurance types to the space of dollars defined by f(A) = 40 and f(B) = 55. 
P(INCOME=a) is 1/3 and P(INCOME=b) is 2/3. How much money does 
the doctor get on average from every  patient? The answer is 

1/3 * 40  + 2/3 * 55 = 50

This value is known as the expected value or expectation of INCOME. 
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MEAN: the value of a random 
variable that you expect, on average

µX =
�

all possible values ofX

(value of the R.V. X)× P (X)
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MEAN: the value of a random 
variable that you expect, on average

µX =
�

all possible values ofX

(value of the R.V. X)× P (X)

µ = E(X)

Monday, February 15, 2010



Monday, February 15, 2010



Expected word length

E(LENGTH) = 3 × 0.068

+2 × 0.035

+3 × 0.0284

+2 × 0.0257

+1 × 0.0229
...
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Linearity of Expectation
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cf. Johnson page 39
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Variance, the expected squared deviation
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Expected squared deviation
.... is just E(X2) - (E(X))2

Monday, February 15, 2010



Expected squared deviation
.... is just E(X2) - (E(X))2

expected squared deviation
Vasishth, appendix 4
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Vasishth 2.4.1
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Sample of size 5

                                    

n=5

...
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Sample of size 5

                                    

n=5

...

average bitterness

X̄ =
1
5

5�

i=1

xi
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Sample of size 5
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= X̄

= X̄

= X̄
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Sample of size 5

                                    

n=5

...

average bitterness

X̄ =
1
5

5�

i=1

xi

= X̄

= X̄

= X̄

= X̄
...

the sampling distribution of the sample mean
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