
Stat 311-Le
ture 07 Varian
e
Sept 28, 20051. The varian
e of random variable is de�ned asVX = E (X � EX)2 .2. Theorem. VX = EX2 � (EX)2 :V(aX + b) = a2VX .3. ForX � Binomial(n; p), EX = np.EX(X � 1) = n(n� 1)p2;VX = np(1� p):4. X is a Poisson random variable with parameter �if p(x) = e�� �xx! ; x = 0; 1; 2; � � � . Note thate� = 1 + �+ �22! + � � � :EX = VX = �.5. Problem. Suppose the probability of 
ontaining atleast one typographi
al error in a page of a book is0.005. Assuming typographi
al errors o

ur inde-pendently from page to page, what is the probabil-ity that a 400 page novel will 
ontain exa
tly onepage with errors?Solution. If X is the number of pages 
on-taining at least one error. It is distributed asBinomial(400; 0:005). Then P (X = 1) =�4001 �0:005 � 0:995399 = 0:2707. Your 
al
ula-tor may have hard time 
omputing this probabil-ity. So we approximate this with Poission(2).P (X = 1) � e�2 � 2 = 0:2707.6. Iterative pro
edure for 
omputing Poisson proba-bility fun
tion.p(x+ 1) = �x+ 1p(x):Continuing the previous problem, what is the prob-ability that a 400 page novel will 
ontain at most3 pages with errors? Solution. We need to 
om-pute P (X � 3) = p(0) + p(1) + p(2) + p(3).We 
ompute p(0) �rst. p(0) = e�2 = 0:1353.p(1) = 2p(0) = 0:2707, p(2) = p(1) = 0:2707,p(3) = 23p(2) = 0:180.7. Problem. The number of 
ars arriving at a vehi
leequipment inspe
tion station follows Possion with

parameter 10. 50% of arriving 
ars will have bro-ken equipments. What is the probability exa
tly10 
ars will arrive during the hour and all have nobroken equipment?Solution. LetX be the number of arriving 
ars andY be the number of 
ars with broken equipments.P (X = 10; Y = 0) = P (Y = 0jX = 10)P (X =10) = 0:510e�101010=10!.What is the probability that 
 � 10 
ars arrive, ofwhi
h 10 have no broken equipment?Solution.P (X = 
; Y = 10) = P (Y = 10jX = 
)P (X = 
)= � 
10�0:5
e�10
=
!= e�10 5
10!(
 � 10)!What is the probability that 10 
ars with no bro-ken equipment arrives during the next hour? (Thismeans more than 10 
ars will arrive but at least 10of them will have no broken equipment.)1X
=10 e�10 5
10!(
 � 10)! = e�5510=10!Probabily mass fun
tion for Possion(5).


