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Definition : Let B be an event with positive_probability p(B)>0 . The conditional

probability p(A/B) of an event A given the event B P(A/B)=Pf:zgf) P(B) #0
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P(ANB)
P(B)

P(A/B)= P(B) # 0
P(BNA)

P(B/A)= o)

P(A) #0
IF A and B are independent event then

P(A/B):_”fj(g)@: P(4),and P(B/A):—P(i)(i’)m) P(B)

Comment :a) A and B are subset of sample space and we want to define P(A/B) .
Therefore, we need P(B) greater than zero.

_P(AnD) _ P(A)
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b) p(A/Q) = P(A) and P(B /2) = P(B)

Properties of Conditional Probability

1. We are assume that A ,B € 2 , p(A)> 0 and p(B)> 0 for any event A.

0<P(A/B)< 1.

N

. We know that A n B c B,

0<P(ANB)<P(B)and 0<P(B)<1=0<P(A/B)<l

w

. P(A/B)=0ifandonly if A n B is null event (mutually exclaim AnB =@ )
4. If A=¢ = P(@¢/B) =0 also if A, B are disjoint events then P(A/ B)=0.
. P(A/B)=1ifand only if P(A n B) =P(B).
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6. ANB=Bif B S A ,henceP(ANB) =P(B) > P(A/B)=1 Orif A=
N ,P(/B)=1 also,P(B/B)=1

7. P(A;UA, /B)= P(A; /B)+ P(A, /B)—P(A;NnA, /B) Since (4;UA4,)N
B=(A;nB)U (A, nB),we have P((A; UA,)NB)=P(A;,nB)U P(A, NB)
= P(Ay,NnB)+ P(A,NnB)—P(A;NnA, NB)

P(A{NB)+ P(A,NB)—P( A;NA,NB
8. P(4, UA,)/B ) =% = (4104,05)

9. By definition P(A; UA,)/B)= P(4,/B) + P(A,/B) —P(A;NA,/B)

@BIONER] : if A, andA, are disjoint events ,P(4; N A,/B)=0 Then P(A, UA,)/B)
=P(A{/B) + P(A;/B)

Example : A,, enquiry was launched to investigate the complaints of employees working
in a public sector in all hundred workers was interviewed the information summarized
was as:

Complaints
true false decision Total
Complaint accepted 20 5 25
complaint rejected 8 67 75
Total 28 72 100

Define : the event A and B as follows
A:complaintistrue  v.s. B:complaint is accepted
1) Obtain probabilities of following events
a)A , B, A°, B, AnB, AUB
b) B/A ,B/A¢ , BCJA , BCJAC
c)A/B, A/B¢, A°/B,  A°/BC

2) verify the following resalt




a) P(A)=P(AnB)+P(AnB"), P(B)=P(ANB) + P(A° N B)

b)P(A/B)+P(A°/B) =1 , P(B/A)+P<BC/A>= 1

Answer:

) From the give table

a) p(A)= 0.28  p(AS) =1-028 =0.72

p(B)=0.25  P(B®)=1-0.25=0.75 p(ANB) =020,
p(AUB) = P(A) + P(B) — p( AN B) = 0.28 + 0.25 — 0.20 = 0.33

P(A N BS) = 0.08

P(A° N B) =0.05

P(A° N B%) = 0.67

b) P(B/A)=22 =0.7143

028

P(B/AC )= 22 = 0.0694

0.72

P(BC IA) = 222 = 0.2857

028

P( B€ 1A%)=222 = 0.9306

0.72

c)P( A/B)=222 = 0.80

025

p(A/BS)= 2422 _ 0 20

1—-P(B)

P(A¢nBC)

P(AC/BC)= 1-P(B)

= 0.8933

B 2 PO =PUANB)+P(ANBS) =0.20+0.08=0.28

P(B) = P(AN B) + P(A N B) = 0.20 + 0.05 = 0.25
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b) P(A/B) + P(A°/B) = 0.80 + 0.20 = 1
P(B/A)+P (BC/A) —0.7143 + 0.2857 = 1
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1) P(AnB) = P(A)P(B) = (0.7)(0.8) = 0.56
2) P(ANnB%) = P(A)P(B®) = P(A)(1—P(B)) = (0.7)(0.2) = 0.14
3) P(A°NB) = P(A)P(B) = (1 — P(A))(P(B)) = (0.3)(0.8) = 0.24
4) p(A¢ n BS) = P(A)P(B®) = (0.3)(0.2) = 0.6



