Exercise 5 

Q1.
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Refer to the data in Q1. 

 
A = Smoker;

[image: image64.wmf]A

 =Non-Smoker; C =Has Cancer ; 
[image: image65.wmf]C

 =Does not have Cancer 
n(
[image: image66.wmf]W

) = N = 400 ;   n(A) = 250  ;
 n(
[image: image67.wmf]A

) = 150;    n(C) = 250 ;
 n(
[image: image68.wmf]C

) = 150
(a) (i)
P(C | A) = 
[image: image69.wmf])

A

(

P

)

A

C

(

P

I

= 
[image: image70.wmf])

(

n

/

)

A

(

n

)

(

n

/

)

A

C

(

n

W

W

I

= 
[image: image71.wmf])

A

(

n

)

A

C

(

n

I

= 
[image: image72.wmf]250

200

= 0.80
     (ii)
P(
[image: image73.wmf]A

 | 
[image: image74.wmf]C

) = 
[image: image75.wmf])

C

(

P

)

C

A

(

P

I

= 
[image: image76.wmf])

(

n

/

)

C

(

n

)

(

n

/

)

C

A

(

n

W

W

I

= 
[image: image77.wmf])

C

(

n

)

C

A

(

n

I

= 
[image: image78.wmf]150

100

= 0.67

 (b)
By definition: 

if events A, C are independent, then: P(A
[image: image79.wmf]I

C) = P(A)×P(C)  …….. (1) 
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 0.39   (different probabilities on both sides of eq.(1))
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 P(A) × P(C)

       The events A and C are not- independent. 
i.e., Smoking and having cancer are not-independent. 
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(a)
P(A) = 0.6 ;    P(B) = 0.4 ;
 P(A
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(given)
By definition: 
if events A, B are independent, then: P(A
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 0.24   (different probabilities on both sides of eq.(1))
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 P(A) × P(B)

The events A and B are not- independent. 

 
(b)
P(A) = 0.3 ;    P(B) = 0.1


Let the events A and B are independent, then: 
(i) P(A
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Let the events A and B are independent, then: 


P(A
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(d)
P(A) = 0.5 ;    P(B) = 0.6 ;
 P(A
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(given)
By definition: 

if events A, B are independent, then: P(A
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B) = P(A) + P(B) − P(A
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B)= 0.5 + 0.6 – 0.80 = 0.30; and  P(A) ×  P(B) = 0.5 × 0.6 = 0.30

Since,
       0.30 = 0.30
(same probabilities on both sides of eq. (1) )
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P(A
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B) = P(A) × P(B)
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The events A and B are independent. 



By using another formula of independence: 
P(A) = 0.5;   P(B) = 0.6 ;  P(A
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By definition: 

if events A, B are independent, then: 
      P(A|B) = P(A) ………... (1)
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Since,
       0.50 = 0.50
(same probabilities on both sides of eq. (1) )
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 P(A | B) = P(A)
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The events A and B are independent. 

Note on Independence

Events A and B are Independent, if

(1)     P(A
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(2)     P(A | B)  = P(A)

(3)     P(B | A)  = P(B)
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