
Homework 5
36-325/725

due Friday Oct 5

(1) Let
���������������
	����������������������� �

andlet ! 	�"#�%$'&)( ���������������
	+*
. Find,-� ! 	�� . Hint 1: first find thecdf of ! 	 . Hint 2: ! 	/.10

if andonly if
�
23.10

for4 "5�6�������7�98
.

(2) A particlestartsat theorigin of the real line andmovesalongthe line in
jumpsof oneunit. For eachjump theprobability is : that theparticlewill jump
oneunit to theleft andtheprobabilityis

�<; : thattheparticlewill jumponeunit
to theright. Let

�
	
bethepositionof theparticleafter

8
units. Find

,-���
	=�
and>@?BA����
	��

. (This is known asa randomwalk.)

(3) A fair coin is tosseduntil aheadis obtained.Whatis theexpectednumber
of tossesthatwill berequired?

(4) Let
�

be a discreterandomvariable. Let ! " A����C�
. By definition,,-� ! �D" E�FG0IHKJ3�L0��

. In class,we learnedthe lazy statisticianrule:
,M� ! �N"

EMO AI�QPR��HKST��PR�
. Prove that

E FG0IHKJ3�L0��U" E/O A���PR��HKSV��PR�
.

(5) Let
�

be a continuousrandomvariable with cdf W and supposethatX%���ZY[���3"1�
andthat

,-���C�
exists.Show that

,M�Q�C�\"^])_` X-�Q�ZYaPR��b�P
.

Hint: Considerintegratingby parts. The following fact is helpful: if
,-���C�

existsthenc ��� Oed _ Pgfh�i; W ��PR�kjR"^�
.

(6)Let
�/�l���nm��������7���
	

be o �L�����K�
randomvariablesandlet

�p	@"q8sr � E 	2htR� �
2
.

Plot
�u	

versus
8

for
8C"v������������� �w�l�����

. Repeatfor
���e���nm��������e���
	n�yx<${zI|l}=~

.
(RecallthattheCauchyhasdensity

HU��PR�\"��K�����3�k�3��P m ���
.) Explainwhy thereis

suchadifference.
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(7) Let
��� o �L�����K�

andlet ! "�� S
. Find

,M� ! �
and

>�?=A�� ! �
.

(8) A simulatedstockmarket. Let ! ��� ! m�������� beindependentrandomvariables
suchthat

X%� ! 2�"v�K�<"1X-� ! 2s"v;@�K�<"v�K���
. Let

�
	
" E 	2htR� ! 2 . Think of ! 2s"��
as“the stockpriceincreasedby onedollar”, ! 2R"�;@�

as“the stockpricedecreased
by onedollar” and

�n	
asthevalueof thestockonday

8
.

(8a)Find
,-���
	��

and
>@?BA����
	��

. (Hint: seequestion2).

(8b) Simulate
�
	

andplot
�
	

versus
8

for
8�"����l�w�������e��� �w�l�����

. An easy
way to do this is:

n <- 10000
y <- rbinom(n,1,.5)
y <- 2*y-1 ### do you see what this does?
x <- cumsum(y)/(1:n)
help(cumsum)

Repeatthewholesimulationseveraltimes.Noticetwo things.First, it’ s easy
to “see” patternsin thesequenceeventhoughit is random.Second,you will find
that the four runslook very differenteven thoughthey weregeneratedthesame
way. How do thecalculationsin (8a)explain thesecondobservation?Themoral
of thestory: whenyou loselots of money in thestockmarket oneday, remember
thatI warnedyou.
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