Probability and Statistics

Quiz One Solution
Statement A: False
Sl :

Let A=C.
Events Aand B areindependent and events B and C arein dependent.
Obviously, events Aand C are not independent.

Statement B: False
ol :

Let B be an event with P[B] =1.

- Events Aand B areindepedent.

- P[ANB]=P[A]- P[B] = P[A]-1= P[A]
= Aisasubset of B.

Statement C: False
Sl :

Let P[A] >0and P[B] > 0.
If Events A and B are mutually exclusive, thenP[A(NB] =0 =P[A] -P[B].
= Events A and B are not independent.

Statement D: True
Sol :
LetB={X <x},C={X >x},S: universal set.
- P[BNC]=0,P[BUC]=P[S] =1
- P[A]=P[ANSY]
=P[AN(BUC)]
=PI(ANB)U(ANC)]
= P[ANB]+ P[ANC]
P[ANB] P[B]+ P[ANC]
P[B] P[C]
= P[A|B]P[B]+ P[A|C]P[C]
=P[A| X <X]P[X <X]+P[A| X > X]P[ X > X]
=P[A| X <X]F, (x) + P[A] X > X](1-F, (X))

P[C]

Statement E: True



Sol :
The pdf of X isrepresented by f, (X).
 f, (X) isan even function.

SR = @dt= [T dt=1- [, Odt=1-F, (%)
Fe(x) =

SR () =1-u=1-F (X)) = F (=X,)
“+ F, (X) increases monotonically with its argument x

Xl—u = _Xu



