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29	A	Modern	Introduction	to	Probability	and	Statistics	Full	Solutions	February	24,	2006	Ã,Â	©	F.M.	Dekking,	C.	Kraaikamp,	H.P.	LopuhaÃ,	ì	A,	L.e.	Meester	458	Complete	solutions	from	MIPS:	Do	Not	Distributed	29.1	Complete	solutions	2.1	Using	the	report	P	(to	Ã	¢	¢	a	b)	=	P	(a)	+	p	(b)	Ã,)	Â	«P	(a	Ã	¢	â	â	¢	Â	©	b),	we	get	p	(to	Ã	¢	¢	a	b)	=	2/3	+	1/6
Ã	¢	â	¢	1/9	=	13/18.	2.2	The	event	Ã	¢	â	¢	at	least	one	of	E	and	is	¢	â	€	¢	the	event	and	Ã	¢	¢	to	f.	Using	the	second	demorgana	law	you	get:	p	(and	c	Ã	¢	Â|	f	c)	=	p	((e	Ã	¢	Â|a	f)	c)	=	1	Ã	¢	¢	p	(and	Ã	¢	¢	a	f)	=	1	Ã	¢	â	¢	3/4	=	1/4.	2.3	For	additivities	we	have	p	(d)	=	p	(c	c	Ã	¢	â	¢	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	©	d).	Then	0.4	=	P	(C	C	Â	©	D)	+	0.2.
Let's	see	that	P	(C	C	Ã	¢	â	¢	Â	©	d)	=	0.2.	(We	didn't	need	knowledge	P	(C)	=	0.3!)	2.4	The	event	â	â	â	«Only	to	occurs	and	not	B	or	Câ"	is	the	event	{a	â	â	â	«b	c	â«	c	c}.	Then	we	have	the	use	of	the	Demorgan	law	and	the	additivity	P	(a	Ã	¢	Â	©	b	c	Ã	¢	â	©	C	C)	=	P	(a	Ã	¢	âa	c)	c)	=	p	(A	Ã	¢	âa	b	Ã	¢	âa	c)	Ã	¢	ââ	¢	â	¢	p	(b	Ã	¢	âa	c).	The	answer	is	yes,
due	to	p	(b	Ã	¢	¢	a	c)	=	p	(b)	+	p	(c)	Ã	¢	¢	p	(b	Ã	¢	â	¢	©	c)	2.5	the	crucial	point	Ã	¨	that	b	Ã	¢	â	¢	â	¢	to	implies	p	(a	Ã	¢	â	¢	â	©	b)	=	p	(b).	Using	the	additivity	we	get	p	(a)	=	p	(a	Ã	¢	¢	b)	+	p	(a	Ã	¢	â|	b	c)	=	p	(b)	+	p	(a	b).	Then	p	(a)	=	p	(a)	Ã	¢	â¤	p	(b).	2.6	A	Using	the	report	P	(to	Ã	¢	â	€	Â¤	b)	=	p	(a)	+	p	(b)	Ã	¢	â¤	p	(a	Ã	¢	â¤	b),	we	obtain	3/4	=	1/3
+	1	/	2	Ã	¢	â¤	p	(a	Ã	¢	â	â	©	b),	making	P	(a	Ã	¢	â¤â	©	b)	=	4/12	+	6/12	9/12	=	1/12.	2.6	b	Using	Demorgana	laws	¢	Â|	We	obtain	P	(AC	Ã	¢	Â|a	B	C)	=	P	((a	Ã	¢	Â|	b)	c)	=	1	Ã	¢	¢	p	(a	Ã	¢	Â|	b)	=	11/12.	2.7	P	((a	Ã	¢	Â|a	b)	Ã	¢	Â|Â	©	(a	Ã	¢	¢	¢	b)	c)	=	0.7.	2.8	From	the	rule	for	the	probability	of	a	union	we	get	p	(d1	ã,a	d2)	Ã,Â¤	p	(d1)	+	p	(d2)	=	2	Ã,Â	·
10Ã	¢	Â¤6.	Because	D1	Ã	¢	Â|	D2	is	contained	both	in	D1	and	in	D2,	we	get	P	(D1	Ã	¢	¢	d2)	min	{P	(D1),	P	(D2)}	=	10Ã	¢	Â|6.	The	equality	can	be	valid	in	both	cases:	for	the	Union,	take	D1	and	D2	disjointing,	for	the	intersection,	take	D1	and	D2	equal	to	each	other.	2.9	Simply	checking	we	find	that	A	=	{TTH,	T	HT,	HT	T},	B	=	{TTH,	TTTT},	C	=
{HHHHH,	H,	H,	H,	H,	H	HT,	HT	H,	HT	T},	D	=	{TTTT,	TTH,	T	HT,	T	HH}.	2.9	b	Here	we	find	that	AC	=	{TTT,	T	HH,	HT	H,	HHT,	HHH},	to	£	A	(C	Ã	¢	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	¢	¢	¢	=	a,	to	Ã	¢	â	¢	â	©	DC	=	{HT	â	¢	Â	©	DC	=	{HT	â	¢	2.10	See	Exercise	2.7:	Event	is	occurs	â	â	â	â	â	â	«aâ	€»	or	â	â	â	â	â	â	â	â	«Bâ»,	but	not	both	(AAB)
Â	«(a	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â«	c	rewrite	this	event	using	the	laws	of	dorganism	»(or	paraphrasing	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	€",	but	not	both	or	b	but	not	aÃ	¢	Â|),	we	can	also	write	c	=	(to	Ã	¢	â	©	b	c)	Ã	¢	âa	(b	Ã	¢	Â	©	AC).	2.11	We	call	the	two	results	1	and	2.	Then	Ã	¢	Â|	=	{1,	2},	and	P	(1)	=	P,	P	(2)	=	P2.	We	must	p	(Ã	¢	¢	Â|)	=	1,
then	p	+	p2	=	1.	This	has	two	solutions:	Â	«You	have	p	(1)	+	p	(2)	=	Â«	You	have	p	=	(Ã	¢	âžâžâžâž	1	+	5)	/	2	and	Â	«You	had	p	=	(Ã	¢	âžâžâž1	Ã	¢	âžâžâž5)	/	2.	Since	we	need	to	have	0	Ã	¢	â¤¤	Ã	¢	â¤â¤Â¤Â¤Â¤	Ãƒ	ì	allowed	only	one:	P	=	(Ã	¢	Â¤1	+	5)	/	2.	2.12	To	this	is	the	same	situation	as	the	three	bags	on	the	doormat,	but	now	with	ten
possibilities.	2.12	B	for	five	envelopes	marked	1,	2,	3,	4,	5	There	are	5!	Possible	orders,	and	for	each	of	them	there	5!	Possible	orders	for	the	envelopes	marked	6,	7,	8,	9,	10.	So,	in	total29.1	Complete	solutions	459	2.12	c	There	are	32·5!·5!	the	event	“drawn	dream”.	From	here	the	probability	is	32	·	5!5!/10!	=	32	·	1	·	2	·	3	·	4	·	5	/	6	·	7	·	8	·	9	·	10)	=
8/63	=	12,7	percent.	2.13	to	The	results	are	pairs	(x,	y).	The	result	(a,	a)	is	likely	0	to	occur.	The	result	(a,	b)	is	likely	to	occur	1/4	×	1/3	=	1/12.	The	table	becomes:	b	c	d	a	b	c	d	0	1	12	1	12	1	12	1	12	1	12	1	12	1	12	1	12	1	12	1	12	1	12	1	12	1	12	1	12	1	12	0	12	0	12	0	12	0	2.13	b	Let	C	is	the	event	“c	is	one	of	the	choices”.	Then	C	=	{c,	a),	(c,	b),	(c,	c),	(b,
c)}.	Therefore	P(C)	=	4/12	=	1/3.	2.14	to	Since	the	door	to	is	never	opened,	P(a,	a)	=	P(b,	a))	=	P(c,	a)))	=	0.	If	the	candidate	chooses	a	(which	happens	with	1/3	probability),	the	quizmaster	chooses	without	preference	from	b	and	c	ports.	This	produces	that	P(a,	b)))	=	P(a,	c)	=	1/6.	If	the	candidate	chooses	b	(which	happens	with	probability	1/3),	then
the	quizmaster	can	open	only	door	c.	So	P(b,	c)))	=	1/3.	Similarly,	P(c,	b)))))	=	1/3.	Clearly,	P(b,	b)))	=	P(c,	c)))	=	0.	2.14	b	If	the	candidate	chooses	a	then	she	or	he	wins;	therefore	the	corresponding	event	is	{a,	a),	(a,	b),	(a,	c)},	and	its	probability	is	1/3.	2.14	To	conclude	with	a	candidate	should	have	chosen	b	or	c.	So	the	event	is	{(b,	c),	(c,	b)}	and
P({(b,	c),	(c,	b)})	=	2/3.	2.15	The	rule	is:	P(A	)	B	ק	C)	=	P(A)+P(B)+P(C)−P(A	gauze	B)−P(A	gauze	C)−P(B)+P(A	gauze	B	gauze	C)	−	That	−	−	−	−	apply	apply	applied	)	)	∪	∪	)	)	C	=	(A	gauze	C)	)	)	regola	∩	)	)	)	)	)	)	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola
regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	regola	P	(A)	=	P(A)	=	P(A)	=	P(A)	Here
we	put	s	:=	P(A)	+	P(B)	+	P(C)	for	typographical	convenience.	2.16	Since	E	⇢	F	⇢	G	=	∞,	the	three	sets	E	wrinkle	F	,	F	ventilating	G	and	E	gauze	G	are	disjoined.	Because	everyone	has	1/3	odds,	they	are	1	odds	together.	From	these	two	facts	it	is	deducted	P(E)	=	P(E	gauze	F)	+	P(E	gauze	G)	=	2/3	(make	a	diagram	or	use	that	E	=	E	gauze	(E	gauze	F
)	habit	E	gauze	(F	artificial	G)	habit	E	thread	G).	2.17	For	there	are	two	queues	that	we	use	pairs	(i,	j)	of	natural	numbers	to	indicate	the	number	of	customers	i	in	the	first	queue,	and	the	number	j	in	the	second	queue.	Since	we	do	not	have	any	reasonable	limit	on	the	number	of	people	who	will	be	in	the	queue,	we	take	Ω	=	{(i,	j)	:	i	=	0,	1,	2,	.	.	.	.	.	.	.	.
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exactly	one	of	the	first	4	cough	is	head	(which	has	like	4P	(1	Â	'P)	3).	Hence	the	probability	required	for	equal	4p2	(1	Â	'P)	3.	3.1	Define	the	following	events:	B	is	the	event	â	€	œThe	point	B	is	reached	at	the	second	stepâ	€,	C	is	the	event	â	€	œThe	path	to	C	is	chosen	at	first	step	,	and	in	the	same	way	we	define	D	E	E.	Note	that	events	C,	D	and	and
are	mutually	exclusive	and	that	one	of	them	must	occur.	Furthermore,	that	we	can	reach	B	only	by	going	first	to	C	or	D.	For	the	calculation	we	use	the	law	of	the	total	probability,	for	conditioning	on	the	result	of	the	first	step:	P	(B)	=	P	(B	Â	©	C)	+	P	(B	Â	Â	Â	©	d)	+	p	(b	tea	e)	=	p	(b	|	c)	p	(c)	+	p	(b	|	d)	p	(d)	+	p	(b	|	e)	p	(e)	1	1	1	7	1	1	=	3	results
therefore	we	find	P	(b)	=	11/36	and	P	(a	Â	©	b)	=	2/36	so	that	P	(A	|	b)	=	P	(A	|	b)	2/36	2	=	=.	P	(b)	11/36	11	3.2	b	because	p	(a)	=	3/36	=	1/12	and	this	is	not	equal	to	2/11	=	p	(a	|	b)	the	events	a	and	b	depend	on.	3.3	A	There	are	13	spades	in	the	deck	and	each	has	probability	1/52	to	be	chosen,	then	P	(S1)	=	13/52	=	1/4.	Since	the	first	paper	is	a
sword	there	are	13Â'1	=	12	swords	left	in	the	deck	with	52	Â	'1	=	51	remaining	papers,	then	P	(S2	|	S1)	=	12/51.	If	the	first	paper	is	not	a	sword	there	are	13	swords	left	in	the	bunch	of	51,	then	P	(S2	|	S1C)	=	13/51.	3.3	B	We	use	the	law	of	the	total	probability	(based	on	Î	©	=	S1	×	§	S1C):	P	(S2)	=	P	(S2	Â	©	S1)	+	P	(S2	Â	©	S1C)	=	P	(S2	|	S1)	P	(S1)
+	P	(S2	|	S1C)	P	(S1C)	12	1	13	3	=	39	1	=	4	=	4	=	4	|	Ï	‡	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	Ï	‡	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	Ï	‡	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	Ï	‡	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	Ï	‡	ï	ï	ï
ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	asked	to	calculate	P	(R1	Â	©	R2).	For	conditioning	on	R1	we	find:	P	(R1	Â	©	R2)	=	P	(R2	|	R1)	Â	·	P	(R1)	=	3	1	3	Â	·	=,	4	2	8	where	the	conditional	probability	P	(R2	|	R1)	follows	from	ARNA	content	after	R1	has	occurred:	a	white	and	three	red	ball.	3.6	A	Let	and	Denota	The	event	â	€	œThe	result	is	a	month	even
numberedâ	€	and	H	The	event	â	€	œlâ	€	™	outcome	is	in	the	first	half	of	the	yearâ	€.	Then	p	(e)	=	1/2	and,	because	in	the	first	half	of	the	year	there	are	three	months	and	three	numbered	odds,	p	(e	|	h)	=	1/2	as	well;	The	events	are	independent.	3.6	B	Let	S	denotes	the	event	â	€	œoutHow	is	a	summer	Of	the	three	summer	months,	June	and	August	are
even	numbered,	then	P	(E	|	s)	=	2/3	6	=	1/2.	Therefore,	and	and	s	are	employees.	3.7	A	The	best	approach	to	a	problem	like	this	is	to	write	the	conditional	probability	and	then	see	if	we	can	somehow	combine	this	with	P	(a)	=	1/3	to	resolve	the	puzzle.	Note	that	P	(B	Â	©	AC)	=	P	(B	|	AC)	P	(AC)	and	that	P	(A	Ã	¢	âª	b)	=	P	(A)	+	P	(B	©	AC).	Then	P	(a	Ã
¢	âª	b)	=	1	1	1	+	Ã,	Â	·	1	3	4	3	=	1	1	1	+	=.	3	6	2	3.7	b	From	the	conditional	probability	we	find	P	(AC	Â	©	B	C)	=	P	(AC	|	B	C)	P	(B	C)	=	1	(1	Ã,	'P	(b)).	Remembering	the	Demorgan	law,	we	know	P	(AC	Â	©	b	c)	=	p	((a	Ã	¢	âª	b)	c)	=	2	1	-p	(a	Ã	¢	âª	b)	=	1/3.	Combined	this	produces	an	equation	for	P	(B):	12	(1	Ã,	P	(b))	=	1/3	from	which	we	find	p	(b)	=
1/3.	3.8	To	this	asks	P	(W).	We	use	the	law	of	total	probability,	decomposition	Ã	¢	"|	=	f	Ã	¢	âª	f.	Note	that	p	(w	|	f)	=	0.99.	P	(w)	=	p	(w	©	f)	+	p	(w	Â	©	FC)	=	P	(W	|	F)	P	(F)	+	P	(W	|	FC)	P	(FC)	=	0.99	Ã	¢	Â	·	0.1	+	0.02	Â	·	0.9	=	0.099	+	0.018	=	0.117.	3.8	b	We	have	need	to	determine	p	(f	|	w),	and	this	can	be	done	using	the	bayesÃ	¢	â,¬	â	"¢	rule.
Some	of	the	necessary	calculations	have	already	been	made	in	A,	we	can	copy	P	(W	Â	©	F)	EP	(W	)	and	get:	p	(f	|	w)	=	p	(f	Â	©	w)	0.099	=	=	0.846.	p	(w)	0.117	3.9	Deciphering	the	symbols	we	conclude	that	p	(b	|	a)	must	be	determined.	From	the	probabilities	listed	we	find	p	(	A	Â	©	b)	=	p	(a)	+	p	(b)	Ã,	'p	(a	Ã	¢	âª	b)	=	3/4	+	2/5	ã,'	4/5	=	7/20,	so	that
p	(	B	|	a)	=	p	(a	Â	©	b)	/	p	(a)	=	(7/20)	/	(3/4)	=	28/60	=	7/15.	3.10	Let	Knote	the	event	"The	student	knows	The	answer	and	event	-	The	answer	that	is	given	is	the	correct	one.	"We	need	to	determine	P	(K	|	c).	From	the	information	provided,	we	know	that	P	(C	|	K)	=	1	and	P	(C	|	KC)	=	1/4,	e	that	P	(K)	=	0.6.	Therefore:	p	(c)	=	p	(c	|	k)	Ã	¢	â	·	p	(k)	+	p	(c
|	kc)	Ã	¢	Â	·	p	(kc)	=	1	ã,	Â	·	0.6	+	ep	(k	|	c)	=	0.6	/	0.7	=	6/7.	1	Â	·	0.4	=	0.6	+	0.1	=	0.7	4	462	Complete	solutions	from	MIPS:	Do	not	distribute	3.11	A	probability	that	a	driver	classified	as	higher	than	the	legal	limit	does	not	exceed	the	limit.	3.11	B	is	given	that	P	(b)	=	0.05.	We	determine	the	answer	via	P	(B	C	|	a)	=	P	(B	C	Â	©	A)	/	P	(A).	We	find	P	(B
C	Â	©	a)	=	P	(A	|	B	C)	Ã,	Â	·	P	(A	|	B	C)	Ã,	Â	·	P	(B	C)	=	0.95	(1	-P),	P	(B	Â	©	A)	=	P	(A	|	b)	Ã,	Â	·	p	(b)	=	0.05	p	and	adding	them	p	(a)	=	0.95	ã,	'0.9	p.	So	P	(bc	|	a)	=	0.95	(1	Ã,	'p)	95	(1	ã,'	p)	=	=	0.5	0.95	Ã,	'0.9	p	95	ã,'	90	p	when	p	=	0.95	.	3.11	C	from	B	We	find	P	(B	|	a)	=	1	Ã,	'P	(B	C	|	a)	=	95	Ã,'	90	p	Ã,	'95	(1	Ã,	'p)	5p	=.	95	Ã,	90	p	95	Ã,	'90	p	setting
this	equal	to	0.9	and	resolution	for	yields	p	=	171/172	Ã	¢	0.9942.	3.12	We	begin	by	deriving	some	unconditional	probabilities	from	what	is	given:	P	(B	Â	©	C)	=	P	(B	|	c)	Ã,	Â	·	P	(c)	=	1/6	and	P	(a	Â	©	b	Â	©	Â	©	C	)	=	P	(B	Â	©	C)	Â	·	P	(A	|	B	Â	©	C)	=	1/24.	Subsequently,	we	should	realize	that	B	©	C	is	the	union	of	events	disjointed	at	Â	©	B	Â	©	©	©
©	C,	so	that	P	(BC	Â	©	B	Â	©	Â	\	t	©	C)	=	P	(B	Â	©	C)	Ã,	'P	(a	Â	©	b	©	C)	=	1	1	1	Ã	¢'	=.	6	24	8	3.13	to	exist	ways	to	see	that	P	(D1)	=	5/9.	Method	1:	the	firstThe	draw	is	irrelevant,	for	the	second	team	there	are	always	5	"good"	chosen	on	9	remaining	teams.	Method	2:	There	are	10	=	45	possible	results	when	two	teams	2	are	drawn;	Among	these,
there	are	5	Â·	5	=	25	favorable	results	(all	weak-strong	couples),	which	lead	to	P	(D1)	=	25/45	=	5/9.	3.13	b	Given	D1,	remain	4	strong	and	4	weak	teams.	Using	one	of	the	methods	from	to	on	this	reduced	number	of	teams,	we	find	P	(D2	|D1)	=	4/7	and	P	(D1	â	¢©	D2)	=	P	(D2	|D1)	Â·	P	(D1)	=	(4/7)	Â·	(5/9)	=	20/63.	3.13	c	Proceeding	in	the	same	way
we	find	P	(D3	|D1©	D2)	=	3/5	and	P	(D1	â©	D2	â©	D3)	=	P	(D3	|	D1	â©	D2)	Â·	P	(D1	â©	D2)	=	(3/5)	Â·	(20/63)	=	12/63.	0	must	be	that	a	©	b	6	=	ÂŽ.	3.18	c	if	a	âš,	b	then	p	(b	|	a)	=	1.	However,	p	(b)	>	+	>>:	36	25	36	+	10	36	10	36	=	+	35	36	1	36	=	1	For	a	0,	which	is	a	contradiction.	4.10	C	This	exercise	is	a	variation	in	finding	the	probability	of
any	birthday	coinciding	from	section	3.2.	For	M	=	2,	S2	=	1	exactly	occurs	if	the	two	people	entering	the	elevator	select	the	same	floor.	The	first	person	selects	one	of	the	21	floors,	the	second	selects	the	same	plane	with	probability	1/21,	then	P	(S2	=	1)	=	1/21.	For	M	=	3,	S3	=	1	occurs	if	the	second	and	third	people	entering	the	lift	select	both	the
same	plane	selected	from	the	first	person,	then	P	(S3	=	1)	=	(1/21)	2	=	1/441	.	In	addition,	S3	=	3	occurs	exactly	when	all	three	people	choose	a	different	plan.	Since	there	are	21s	·	20	Â	·	19	ways	to	do	this	on	a	total	of	213	possible	ways,	we	find	that	P	(S3	=	3)	=	380/441.	Because	S3	can	only	reach	values	1,	2,	3,	follows	P	(S3	=	2)	=	1	Â	'P	(S3	=	1)
Â'	P	(S3	=	3)	=	60/441.	4.11	song	song	lotteries	are	different,	the	event	to	win	something	(or	not)	in	a	lottery	is	independent	of	the	other.	So	the	probability	of	winning	a	prize	the	first	time	you	play	is	P1	P2	+	P1	(1	Â	'P2)	+	(1	Â'	P1)	P2.	Clearly	M	has	a	geometric	distribution,	with	parameter	P	=	P1	P2	+	P1	(1	Â	'P2)	+	(1	Â'	P1)	P2.	4.12	The	â	€
œprobability	that	your	friend	winsâ	€	is	equal	AP	+	P	(1	Â	'P)	2	+	P	(1	Â'	P)	4	+	Â	·	Â	·	Â	·	=	p	Â	·	1	=	.	1	Â	'(1	Â'	P)	2	2Â'P	The	procedure	is	favorable	to	your	friend	if	1	/	(2	Â	'p)>	1/2,	and	this	is	true	if	p>	0.	4.13	A	BE	WAIT	FOR	THE	FIRST	TIME	Draw	the	bolt	marked	in	independent	draws,	each	with	a	BER	distribution	(P),	where	P	is	the	probability
of	drawing	the	bolt	(so	p	=	1	/	n),	we	find,	using	a	reasoning	As	in	section	4.4,	which	X	has	a	geo	distribution	(1	/	n).	4.13	b	Clearly,	P	(Y	=	1)	=	1	/	n.	Forget	to	be	the	event	that	the	marked	bolt	has	been	designed	(for	the	first	time)	in	the	Ith	draw.	|	|	|	|	|	|	?	468	Complete	solutions	from	MIPS:	NOT	DISTRIBUTE	4.13	C	for	K	=	0,	1	,.	.	.	.	,	R,	the
probability	p	(z	=	k)	is	the	number	of	ways	in	which	the	event	{z	=	k}	can	occur,	divided	by	the	number	of	modes	nr	we	can	select	objects	r	from	objects	n,	see	also	section	4.3	.	Because	you	can	select	K	bolts	marked	by	M	marked	in	m	modes,	er	Â'k	bolts	not	marked	by	n	Â'm	not	marked	k	Â'm	those	in	nrÂ'k	ways,	follows	that	p	(z	=	k)	=	mk	n	Â'm
rÂ'k	n	r,	per	k	=	0,	1,	2	,.	.	.	,	r.	4.14	Denotizing	'te'	heads'	from	h	and	'Tail	Event'	occur	as	the	probability	of	â	€	œTestiâ	€	™	è	p,	we	find	that	p	(x	=	2)	=	pâ	·	p	=	p2.	Furthermore,	x	=	3	occurs	if	we	have	thrown	ht	h,	or	t	hh,	and	since	the	probability	of	throwing	'queue'	is	1	Â	'p,	we	find	that	p	(x	=	3)	=	p	Â	·	(1	Â	'P)	Â	·	p	+	(1	Â'	p)	Â	·	p	Â	·	p	=	2p2	(1
Â	'p).	Similarly,	x	=	4	can	only	occur	if	we	throw	t	hh,	t	ht	h,	or	ht	t	h,	then	p	(x	=	4)	=	3p2	(1	Â	'p)	2.	4.14	b	if	x	=	n,	then	the	nth	shot	was	heads	(denoted	by	h),	and	all	except	one	of	the	previous	n	Â	'1	jets	were	queue	(denoted	by	t).	So	the	possible	results	are	HT	Â	·	Â	·	Â	·	T}	H,	|	T	{Z	T	HT	Â	·	Â	·	T}	H,	|	T	{z	nâ.2	Times	t	HT	Â	·	Â	·	T}	H,	|	T	{z	nâ.3
times	...,	t	Â	·	Â	·	Â	·	t}	H	|	T	{z	nâ.4	times	nâ.2	NÃ¢â'¬â"¢s	Exactly	1	=	n.	1	of	such	possible	outcomes,	each	with	probability	P2	(1	Ã¢	'p)	nÃ¢'2,	so	p	(x	=	n)	=	(n	Ã'	1	)	P2	(1	Ã	'p)	nÃ¢'2,	for	n	Ã¢	Â¥	2.	5.1	A	.........................	..	.	...	...	...	......................	....................	..................................................	..........................................	0	1	2	3	Schizzo	della	densitÃ	di
probabilitÃ	F:	5.1	B	poichÃ©	f	(x)	=	0	per	x	n)	=	(1	â	'p)	n'1	â'	(1	'p)	n	=	(1	'p)	n'1	p.	Z	has	a	Geo	distribution	(P).	6.11	A	There	are	many	possibilities,	one	is:	Y1	=	G	+	0.5	+	Z1,	where	G	and	Z1	are	defined	previously.	In	this	case,	the	corrugated	jury	member	adds	a	bonus	of	0.5	points.	Of	course,	this	is	assuming	that	it	was	equal	to	supporting	the
candidate.	If	she	had	been	corrupted	against	her,	Y1	=	G	Â	'0,5	+	Z1	would	be	more	appropriate.	6.11	B	We	call	the	resulting	deviation	r	and	is	the	average	of	Z1,	Z2	,	.	.	.	.	.	.	.	,	Z7	After	removing	two,	randomly	chosen.	This	can	be	done	as	follows.	Let	me	and	J	be	independent	random	variables,	so	that	P	(i	=	n)	=	1/7	per	n	=	1,	2	,	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.
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and	2	are	selected	equal	to	P	(I	=	1,	J	=	1)	+	P	(I	=	2,	J	=	1)	=	1/21,	which	is	correct,	because	there	are	72	=	21	couples	to	choose	from,	each	of	the	same	odds.	Removal	of	Zi	and	ZK	from	the	jury	list,	we	can	calculate	R	as	an	average	of	the	remaining.	We	expect	this	rule	to	be	morecorruption,	because	the	corrupt	jury	member	is	more	likely	to	have
awarded	one	of	the	extreme	scores	(higher	or	lower).	With	one	of	the	two	two	other	rules,	this	score	has	no	effect,	because	©	is	not	taken	into	account.	6:12	We	need	to	create	equity	prices	over	the	next	five	years,	or	60	months.	So	we	need	sixty	U	(0,	1)	random	variables	U1,.	.	.	.,	U60.	Forget	It	denotes	the	stock	price	in	the	month,	and	set	S0	=	100,
the	initial	share	price.	By	DU	get	the	stock	moving,	as	follows,	for	i	=	1,	2,.	.	.	.	.	.	.:	Si	=	8>:	both	1	5/1	1	if	both	Ui	0.75.	0	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0.9	0	,	9	0.9	0,	0.9	0,	0.9	0,	0.9	0,	0.9	0,	0.9	0,	0,	0,	0.9	0,	0,	0,	0	0.9,	0,	0,	0,	0,	0,	0,	0	not	list	all	stock	prices,	only	those	who	import	for	our	investment	strategy	(you	can
verify	this).	Await	before	until	the	price	falls	below	Â¿95,	which	occurs	at	S4	=	94.76.	Our	money	was	in	the	bank	for	four	months,	so	we	have	Â¿	1000	Â	·	1.0054	=	1020.15	Â¿,	so	we	can	buy	1020.15	/	94.76	=	10.77	shares.	Then	expect	the	price	hit	110	Â¿,	this	happens	to	S15	=	114.61.	We	sell	our	actions	to	Â¿10.77	Â	·	Â¿	114.61	=	1233.85,	and
put	the	money	in	the	bank.	At	S42	=	92.19	buy	back	stock,	for	Â¿	1233.85	Â	·	1.00527	=	1411.71	Â¿	that	has	matured	in	the	bank.	15:31	We	can	buy	shares.	For	the	rest	of	the	five-year	29.1	473	Complete	Solutions	nothing	happens,	the	final	price	is	S60	=	100.63,	which	puts	the	value	of	our	portfolio	in	Â¿	1540.65.	For	a	real	simulation	the	above
mentioned	must	be	repeated,	say,	a	thousand	times.	The	thousand	net	results	then	give	us	an	impression	of	the	probability	distribution	that	corresponds	to	this	model	and	strategy.	6:13	SET	P	would	=	P	(H).	Throw	the	coin	twice.	If	HT	occurs,	you	win;	if	T	H	occurs,	you	win;	if	it	occurs	or	T	HH,	you	are	repeated.	Since	P	(HT)	=	P	(T	H)	=	p	(1	â	p),	we
have	the	same	chance	of	winning.	The	probability	that	the	game	ends	is	2	p	(1	â	p)	for	each	dual	launch.	So,	if	2N	is	the	total	number	of	necessary	cough,	where	N	has	a	Geo	distribution	(2	p	(1	â	p)).	7.1	Results:	1,	2,	3,	4,	5	and	6.	Each	has	probability	1/6.	1	7	7.1	b	E	[T]	=	16	Â	·	1	+	16	Â	·	2	Â	·	Â	·	Â	·	16	Â	·	6	=	6	(1	+	2	=	Â	·	+	6)	=	2	.	2	For	the
variance,	before	processing	AND	T:	E	T2	=	1	1	1	1	91	Â	·	Â	·	1	+	4	+	Â	·	Â	·	Â	·	36	=.	6	6	6	6	6	Then:	Var	(T)	=	2	â	ET	(E	[T]	2	6	â	=	91	49	=	35.	4	12	7.2	Here	E	[X]	=	(â	1)	P	(X	=	â	1)	+	0	=	0	=	0	=	1	Â	·	P	7.2	b	the	discrete	random	variable	Y	can	take	the	values	0	and	1.	the	probabil	ities	are	P	(Y	=	0)	=	PX	2	=	0	=	P	(X	=	0)	=	25,	and	P	(Y	=	1)	=	PX	2
=	1	=	2	3	3	3	3	1	P	(X	=	â	1)	+	P	(X	=	1)	=	5	+	5	=	5	.	in	addition,	E	[Y]	=	=	0	=	5	+	1	=	5	7.2	c	According	to	the	change	of	the	variable	formula:	02	=	2	Ã,Â	·	52	=	3,	5	7.2	d	with	the	alternative	expression	for	variance:	var	(x)	=	ex	2	â	â	«(and	[x])	2	=	3	1	2	14	Â«	(5)	=	25.	5	7.3	from	Var	(x)	=	ex	2	Â	«(and	[x])	2	We	find	ex	2	=	var	(x)	+	(and	[x])	2	=	7.
7.4	for	the	unit	change	rule:	and	[3	Ã	¢	â	€	œx]	=	3	Ã	¢	â	€	¢	â¤e	[x]	=	Ã	¢	â¤1,	and	var	(3	Ã	¢	â	€	œx)	=	4var	(x)	=	16.	7.5	if	x	has	a	ber	distribution	(p	),	then	and	[x]	=	0	Ã,Â	·	(1	Ã	¢	â	€	œ)	+	1	Ã,Â	·	p	=	p	and	and	[x]	2	=	0	Ã,Â	·	(1	p)	+	1.p	=	p.	So	var	(x)	=	and	[x]	2	Ã	¢	â	¢	(and	[x])	2	=	p	¢	â	¢	p2	=	p	(1	Ã	¢	â	¢	p).	7.6	Since	the	interval	[2,	3]	The
calculation:	and	[Z]	=	2	DZ	=	76	Z	2	=	2	76.	7.7	WERUSE	The	rule	for	expectation	and	variance	under	the	change	of	unit.	First,	R1	1	1	and	[x]	=	0	x	Ã,Â	·	(4x	4x3)	DX	=	0	4x2	Â	«4x4	dx	=	(4	/	3x3	Â«	4	/	5x5)	0	=	4/3	Â	«4/5	=	8/15.	Then,	changing	the	r	1	units,	and	[2x	+	3]	=	2	Ã,Â	·	8/15	+	3	=	61/15.	For	variance,	calculate	first	and	x	2	=	0	x2	Ã,Â	·	(4x
Ã	¢	â¤	4x3)	DX	=	1/3.	So	var	(x)	=	1/3	Ã	¢	ÂŽ	(8/15)	2	=	11/225,	and	changing	units,	var	(2x	+	3)	=	44/225.	D	7.8	Both	f	Probability	density	x	then	f	(x)	=	right	f	(x)	=	2x	per	r	+	Ã	¢	âžâžâžâž	¢	Ã	¢	¢	âž¤	x	Ã	¢	â¤¤	1,	ef	(x)	=	0	Elsewhere.	Thus	and	[x]	=	XF	(X)	DX	=	0	(2x	2x2)	DX	=	[X2	23	X3]	10	=	13.	To	7.9	If	X	has	a	distribution	U	(±	IÂ,	Ã	2),	then	X
has	a	probability	density	function	f	(x)	=	1	/	(I2	Ã	¢	Â	¢	±	IÂ)	for	Ã	Â	±	x	Â	«	Â	¢	12	and	0	elsewhere.	Then	z	Ãž2	and	[x]	=	x	/	(Ãž2	Ã	¢	âžâžâ	ÃžÂ	±)	dx	=	1	/	(Ãž2	Ã	¢	âžâž	ÃžÂ	±)	Ã,Â	·	ÃžÂ	±	1	2	x	2	Ãž2	=	ÃžÂ	±	1	(Ãž2	2	Ã	¢	âžâžâžâ	±	2)	1	=	(ÃžÂ	±	+	Ãž2).	2474	Complete	solutions	from	MIPS:	Do	not	distribute	RI2	3	2	3	â	¢	â¡Â	±)	x	7.9	b	First
calculation	ex	2:	and	[x]	=	ÃžÂ	±	(i2	â	¢	â	±)	dx	=	13	(i2	Â	¢	â	±	=	31	(i2	2	+	ÃžÂ	±	2	+	Ã	±	2).	2	2	2	2	1	1	1	1	then	var	(x)	=	ex	(and	[x])	=	3	(i2	+	ÃžÂ	±	12	+	ÃžÂ	±)	Â	«4	(IÂ	±	+	Ãž2)	2	=	12	(i2	+	ÃžÂ	±)	2.	A	fastest	way	to	do	so	is	to	note	that	x	has	the	Same	variance	of	a	U	(0,	Ãž2	ÃžÂ	±)	1	(Ãž2	ÃžÂ	±)	2.	u.	Distribute.	An	EXP	(x)	distribution,	then
x	has	a	density	of	probability	f	(x)	=	Ãžâ	»x	for	x	Ã	¢	â	€	¥	0,	ef	(x)	=	0	elsewhere.	Thus,	using	the	formula	of	the	™	™	partial	integration,	«aâž	r	â	â	â	â	â	â	â	â	it	rÃ	¢	âžâžâž	and	[x]	=	0	xiâ»	is	¢	âžiâ	»x	dx	=	Â«	x	eÃ	¢	âžâžiÂ	»x	0	Â«	a	Žâžx	right	=	Â	«1	Ã	¢	âžiâ»	x	0	=	Ãžâ	»1.	Ãžâ»	1.	Use	ex	2,	using	partial	integration,	and	using	the	result	of	part	A:	e
X2	=	z	h	Ã	¢	âžâžâž	¢	Ãžâ	»x	dx	=	Ã	¢	âžx2	Ã	¢	âž	¢	¢	â	0	2	2	2	then	var	(x)	=	and	[x]	Ã	¢	ÂŽ	(and	[x]	])	=	2	Ãžâ	»2	Ã	¢	ÂŽ	ÃžÂ»	x	dx	=	0	Â	«(iâ»	1)	2	=	z	Â	«andÂ»	andÂ	»x	DX	=	0	2.	ÃžÂ»	2	7	.	11	to	SE	X	has	a	par	(IÂ	±)	distribution,	then	X	has	PD	f	(x)	=	ÃžÂ	±	xÃ	¢	â	ÃžÂ	±	¢	Â	1	for	x	Ã	¢	âž1	and	3	f	(	x)	=	0	elsewhere.	So	the	deployment	of	par	(2)
has	the	chance	of	â	«densitÃ	f	(x)	=	2x,	rÃ	¢	âž	¢	âžâžâž	¢	and	then	and	[x]	=	1	x	ã,	·	2xÃ	¢	âžâžâ	Ž3	dx	=	2	1	xÃ	¢	âžâž2	dx	=	1	1	=	2.	7.11	b	hour	x	has	the	chance	density	function	f	(x)	=	Ã	¢	âžâžâžâžÂž	r	1	2	7.11	c	in	the	general	case	AND	=	Î	'Î	±	+	Â	±	Ã	¢'	1	Ã	¢	'Ã®	Â	±	+	1	supplied	x	rÃ	¢	å¾	1	Î	±	dx	=	Î	±	±	±	1	Î	±	+	1	RÃ	¢	Å¾	1	1	Ã	¢'	3	/	2	x.	2
so	now	and	[x]	=	xÃ	¢	'Ã®	î	±	dx	=	Î	±	±	h	xÃ	¢'	Ã®	Î	±	+	1	Ã	¢	'Ã®	Â	Â	±	+	1	Ã	¢	â	€	œ	0	as	X	Ã	¢	'Ã	¢	Å¾,	which	happens	for	everything	Ãž	Â	±>	1.	IÃ	¢	Å¾	1	=	7.12	from	7.11c	we	already	know	how	to	[x]	=	Î	±	/	(Î	±	Â	±	1)	if	and	only	of	Î	±	>	1.	rÃ,å½	Ã,	'Â	±	+	2	î	±	now	compute	ex	2:	ex	2	=	î	±	1	x'	Â	±	+	1	dx	=	[Î	±	Ã,	Â	·	x	'Î	±	+	2]	Ã	¢	Å¾	1	=
Î	±	Â	±	Ã,	'2	provided	2	Î	±>	2	(otherwise	ex	=	Ã	¢	Å¾).	Follow	that	Var	(X)	exists	only	if	Î	±>	2,	and	then	var	(x)	=	and	[x]	2	Ã	¢	'(and	[x])	2	=	7.13	because	var	(x)	=	eh	Ã®	Â	Â	±	(Î	±	Ã	¢	'2)	Ã	¢'	x	Ã,	'and	[x]	Î	±	Â	±	2	(Î	±	Ã	¢'	1)	2	2	i	=	Î	±	Â	±	[Î	±	2	Ã	¢	'2Î	±	+	1ã,	'Î'	2	+	2	Â	±]	(Î	±	Ã	¢	'1)	2	(Î	±	Ã	¢'	2)	=	Î	±.	(Â	Â	±	Ã	¢	'1)	2	(Î	±	Ã	¢'	2)	Ã	¢	â	€	™	¥
0,	but	also	var	(x)	=	ex	2	Ã	¢	'(and	[x]	2)	we	must	have	quell	'ex	2	Ã,	â	€	¥	(and	[x])	2.	7.14	The	area	of	a	triangle	is	half	the	length	of	the	time	the	height.	Then	A	=	12	y,	where	Y	is	distributed	(0,	1).	It	follows	that	and	[A]	=	21	and	[Y]	=	14.	7.15	A	We	provide	the	rule	of	modification	of	the	units	for	expectation	twice:	VAR	(RX)	=	E	(RX	Ã,	'and	[RX])	2	=
E	(RX	Ã,	'RE	[x])	2	=	and	R2	(x	Ã,'	and	[x])	2	=	R2	and	(x	Ã	¢	'and	[x])	2	=	R2	VAR	(X).	7.15	B	Now	we	use	the	rule	of	unit	changes	for	expectation	once:	VAR	(x	+	s)	=	and	((x	+	s)	Ã	¢	'and	[x	+	s])	2	=	and	((x	+	s)	Ã	¢	'and	[x]	+	s)	2	=	and	(x	Ã	¢'	and	[x])	2	=	var	(x).	7.15	C	WITH	FIRST	B,	then	A:	VAR	(RX	+	S)	=	VAR	(RX)	=	R2	VAR	(X).	7.16	We	must
use	partial	integration:	and	[x]	=	R1	4	3	1	r1	x	Ã,	Â	·	x	dx	=	43	0	x2	dx	=	49.	0	3	r1	0	1	Ã,4x2	ln	x	dx	=	Ã,	'43	X3	LN	X	0	+	29.1	Complete	solutions	475	7.17	A	From	the	Ã	¢	¥	0	and	more	Ã	¢	¥	0	¥	0	must	follow	that	A1	P1	+	Ã,	Â	·	Ã,	Â	·	+	AR	PR	Ã	¢	¥	0.	So	0	=	and	[u]	=	a1	p1	+	ã,	Â	·	Ã,	Â	·	+	ar	PR	Ã	¢	¥	0.	How	we	can	assume	that	everything	more>
0,	it	follows	that	A1	=	a2	=	Ã,	Â	·	Ã,	Â	Â	·	=	AR	=	0.	7.17	B	LET	M	=	E	[V]	=	P1	B1	+	Ã,	Â	·	Ã,	Â	·	+	PR	BR.	Then	the	random	variable	u	=	(v	Ã	¢	'and	[v])	2	takes	values	a1	=	(b1	Ã,'	m)	2	,.	.	.	,	Ar	=	(br	ã,	'm)	2.	Since	and	[u]	=	var	(v)	=	0,	part	a	tells	us	that	0	=	a1	=	(b1	Ã	¢'	m)	2	,.	.	.	,	0	=	ar	=	(br	Ã,	'm)	2.	But	this	is	possible	only	if	b1	=	m	,.	.	.	,	br	=
m.	Since	M	=	and	[V],	this	is	the	same	by	saying	that	P	(V	=	and	[V])	=	1.	8.1	The	random	variable	Y	can	take	the	values	|	80	Ã,	100	|	=	20,	|	90	Ã,	100	|	=	10,	|	100	Ã,	100	|	=	0,	|	110	Ã,	100	|	=	10	and	|	120	Ã,	100	|	=	20.	We	see	that	the	values	are	0,	10	and	20	and	the	latter	two	occur	in	two	ways:	p	(y	=	0)	=	p	(x	=	100)	=	0.2,	but	p	(y	=	10)	=	p	(	X	=
110)	+	p	(x	=	90)	=	0.4;	P	(Y	=	20)	=	P	(x	=	120)	+	p	(x	=	80)	=	0.4.	8.2	One	first	we	determine	the	possible	values	that	Y	can	take.	Here	these	are	Ã	¢	'1,	0	and	1.	Then	investigate	which	values	X	lead	to	these	Y	values	and	sum	the	probatilities	of	values	X	to	obtain	the	probability	of	the	Y	value.	For	example,	P	(Y	=	0)	=	P	(X	=	2)	+	P	(x	=	4)	+	p	(x	=
6)	=	1	1	1	1	+	+	=.	6	6	6	2	Similarly,	we	get	for	the	other	two	values	P	(Y	=	Ã	¢	'1)	=	p	(x	=	3)	=	1,	6	p	(y	=	1)	=	p	(x	=	1)	+	p	(	x	=	5)	=	1.	3	8.2	BI	values	taken	from	z	are	Ã	¢	'1,	0	and	1.	Furthermore	P	(Z	=	0)	=	P	(x	=	1)	+	P	(x	=	3)	+	p	(x	=	5)	=	1	1	1	+.	+.	=	6	6	6	2	and	similarly	P	(Z	=	Ã	¢	1)	=	1/3	and	P	(Z	=	1)	=	1/6.	©	8.2	c	Since	any	Î	±	you
sin2	(Î	±)	+	cos	2	(Î	±)	=	1,	W	can	take	only	the	value	1,	then	P	(W	=	1)	=	8.3	to	1.	Both	the	F	distribution	function	U,	G	and	the	distribution	function	of	V.	So	we	know	that	F	(x)	=	0	for	x	1.	So	G	(y	)	=	P	(V	Ã	¢	¤	y)	=	P	(2U	+	7	¢	¤	y)	=	PU	Ã	¢	¤	¢	7	ya	ya	¢	2	=	7,	2	0	purcha	©	Ã	¢	¤	(y	Ã	¢	7)	/	2	Ã	¢	¤	1	happens	iff	0	Ã	¢	¤	y	Ã	¢	7	¢	¤	2	if	and	only	7	¢	Ã
¢	¤	y	9.	Moreover,	G	(y)	=	0	if	y	9.	recognize	G	as	a	function	of	distribution	of	a	random	variable	U	(7,	9).	8.3	b	Let	F	and	G	are	as	before.	Now	G	(y)	=	P	(V	Ã	¢	Icelandic	y)	=	P	(Ru	+	s	Ã	¢	Â¤Â¤Â¤	y)	=	PU	¢	Ã	¢	Icelandic	Icelandic	Ya	=	s,	rr	provided	0	Ã	¢	Icelandic	(Ã	¢	¤	y	s)	/	r	Ã	¢	Â¤Â¤Â¤	1,	that	is	if	and	only	if	0	Â¤Â¤Â¤Â¤	Ã	¢	y	Ã	¢	Â	¤Â¤	s	Ã	¢
Icelandic	r	(note	that	this	use	r>	0),	if	and	only	if	s	Ã	¢	Icelandic	y	Ã	¢	¤	s	+	r.	476	complete	solutions	from	MIPS:	DO	NOT	DISTRIBUTE	8.4	to	F	Both	the	distribution	function	of	X	and	G	to	Y.	So	we	know	that	F	(x)	=	1	¢	and	Ã	¢	x	/	2	x	Ã	¢	Â	¥	0,	and	we	find	that	G	(y)	=	P	(Y	Ã	¢	¤	y)	=	P	x	21	y	¢	¤	Ã	¢	y	=	P	(x	¢	¤	2y)	=	1	and	Ã	¢.	Recognize	G	as	the
distribution	function	of	a	distribution	Exp	(1).	8.4	b	Both	F	the	distribution	function	of	X,	and	G	to	Y.	So	we	know	that	F	(x)	=	1	¢	and	Ã	¢	Ã	"x	x	Ã	¢	Â	¥	0,	and	we	find	that	G	(y)	=	P	(Y	Ã	¢	¤	y)	=	P	(A"	x	¢	¤	y)	=	P	(x	¢	y	/	a	")	=	1	and	¢	Ã	¢	y.	recognize	G	as	the	distribution	function	of	a	distribution	Exp	(1).	b	Rb	8.5	to	0	for	Ã	¢	¤	b	Ã	¢	¤	2	have	that	FX
(b)	=	0	x	34	(2	Ã	¢	x)	dx	=	43	¢	14	x2	x3	=	0	3	2	B	14	¢	b3.	furthermore	FX	(b)	=	0	for	b	<	0,	and	FX	(b)	=	1	for	b>	2.	4	¢	Ã	Â	Ã	¢	Â	8.5	b	0	for	Ã	¢	Â	¤	y	Ã	¢	Â	¤	2	we	have	FY	(y)	=	P	(Y	Ã	¢	Â	¤	y)	=	PX	Ã	¢	Â	¤	y	=	PX	Ã	¢	Â	¤	y	2	=	y	3	4	4	Ã	¢	Â	14	6	y.	8.5	c	We	simply	differentiate	fY:	fY	(y)	=	y	and	(y)	=	0	elsewhere.	dy	d	F	Y	(y)	=	3y	3	Ã	¢	Â	3y	5/2	for	0
Ã	¢	Â	¤	y	Ã	¢	Â	¤	8.6	to	Compute	the	distribution	function	of	Y:	FY	(y)	=	P	(Y	Ã	¢	Â	¤	y)	=	P	P	XA	¢	Â	¥	1	y	P	XA	¢	Â	¤	1	y	dy	d	F	Y	(y)	=	=	1A	¢	Â	0	PX:	FY	(y)	=	P	(Y	Ã	¢	Â	¤	y)	=	P	(ln	(X)	Ã	¢	Â	¤	y)	=	P	(x	Ã	¢	Â	¤	y)	=	FX	(y).	If	x	has	a	distribution	Par	(to	±),	then	FX	(x)	=	1	¢	Ã	¢	to	xÃ	±	x	for	Ã	¢	Â	¥	1.	So	FY	(y)	=	1	and	Ã	¢	Â	¢	Â	±	Å¡Ã	y	for	y	Ã	¢	Â	0	Is
the	distribution	function	of	Y.	We	recognize	this	as	the	distribution	function	of	a	distribution	Exp	(to	±).	8.8	Both	X	any	random	variable	that	takes	only	positive	values,	and	let	W	=	X	1	/	A	±	/	Ã	.Â	"So,	for	w>	0:	FW	(w)	=	P	(W	Ã	¢	Â¤Â	¤	w)	=	1	PX	/	±	ia	/	a	"w	=	P	(x	¢	Â¤Â¤Â¤	(the"	w)	Â	±)	=	FX	((the	'w)	to	±).	If	X	has	a	distribution	Exp	(1),	then	FX
(x)	=	1	and	Ã	¢	¤	¢	Â¤x	for	x	Ã	¢	Â	¢	Â	¥	0.	So	FW	(w)	=	±	1	to	Ã	¢	Â	¤Â¤	and	¢	Â	(the	'w)	to	w	Ã	¢	Â¤Â	¥	0.	8.9	If	Y	=	X,	then	FY	(y)	=	P	(Y	Ã	¢	Â¤y)	=	P	(	Ã	¢	Ã	¢	Â¤Â¤X	Â¤y)	=	P	(x	¢	Â¤Â¤y)	=	1	Ã	¢	FX	Icelandic	(Ã	¢	Â¤y)	for	all	Y	(where	you	use	that	X	has	a	continuous	distribution).	Differentiating	get	fY	(y)	=	fX	(Ã	¢	Â¤y)	for	all	y.	8.10	Because	of	the
symmetry:	P	(x	¢	Â¤Â	¥	3)	=	0.500.	Also:	2	=	4,	so	a	=	2.	Then	Z	=	(X	3)/2	is	a	random	variable	distributed	N	(0,	1),	so	P(X	â¤	1)	=	P((X	â	3)/2)	â¤	(1	â	3)/2	=	P(Z	â¤	1)	=	P(Z	â¥	1)	=	0.1587.	29.1	Complete	solutions	477	8.11	Since	âg	is	a	convex	function,	Jensen's	inequality	produces	that	âg(E	[X])	â¤	E	[âg(X)].	Since	E	[âg(X)]	=	âE	[g(X)],	inequality
follows	by	multiplying	both	sides	by	â1.	â	â	â	8.12	â	a	The	possible	values	that	Y	can	assume	are	0	=	0,	1	=	1,	100	=	10,	and	10	000	=	100.	Hence	the	probability	mass	function	is	given	by	y	0	1	10	100	P(Y	=	y)	1	4	1	4	1	4	1	4	1	4	d2	âÃ	.	x	dx2	âÃ	.	=	â‚¬	14	xâÃ	̄3/2	<	0.	Hence	g(x)	=	â‚	x	hâÃ	̈.	i	p	is	a	convex	function.	Jensen's	inequality	yields	that	E	[X]
â¥	E	X	.	8.12	b	Compute	the	second	derivatives:	8.12	c	We	obtain	p	E	[X]	=	(0	+	1	+	100	+	10	000)/4	=	50.25,	but	hâ	̈	but	i	E	X	=	E	[Y	]	=	(0	+	1	+	10	+	100)/4	=	27.75.	8.13	On	the	interspersal	[Ï,	2Ï¤]	the	function	sin	w	is	a	convex	function,	so	by	Jensenâ’s	inequality	sin	(E	[W])	â¤	E	[sin(W)]]].	Verified	by	computations	:	sin(E	[W])	=	sin(32	>	point)	=
R	2	¤	¤	¤	E	[sin(W	)]	=	¤	sin(w)/~	8.14	a	An	example	is	=	P(X	=	1)	=	12	.	Then	E	[X]	=	X3	with1	P(X	=	â	¢1)	1	Â·	1	=	0	and	also	E	X	=	2	Â·	(â	̈1)	+	2	Â·	(1)	=	0,	2	1	2	Â···(â	̄1)	+	8.14	b	The	function	g(x)	=	x3	is	strictly	convex.	Hence	if	X	>	0	(and	X	is	not	constant)	the	inequality	will	hold.	8.15	SoR	FZ	(z)	=	z	2	for	0	â¤	z	1,	1	and	fZ	(z)	=	2z	on	this	range.
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}	=	x1	and	max{Ã¢Â¤x1	,	Ã¢Â¤x2	}	=	x1	from	Ã¢Â¤x1	Â”x2;	similarly	for	the	case	x1	>	x2	.	In	general,	if	xi	is	the	smallest	of	x1,	.	.	.	,	xn	then	xi	will	be	the	largest	of	x1,	.	.	.	,	8.17	b	Using	part	a	we	have	FV	(a)	=	P	(min{X1,	.	.	.	.	,	Xn}	Â”a)	=	P	(max{Â”X1,	.	.	.	,	Â”Xn	}	Â”a)	=	P	(max{Â”X1	,	.	.	,	Â”Xn	}	Â”a)	=	1	P	(max{Â”X1	,	.	.	.	,	Â”Xn	}	Â”AÂ”	=	1
Â”AÂ”	(P	(X1	Â”a))	n	=	1	Â”P	(X1	Â”	a))	n	,	using	exercise	8.9	in	the	last	passage.	8.18	The	distribution	function	of	each	of	the	Xi	is	F	(x)	=	1	Â”AÂ”x.	So	the	distribution	function	of	V	is	1	Ã¢¢¢	(1	Ã¢¢¢Â¢Â¢	F	(x))	n	=	1	Ã¢¢¢¢¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢	This	is	the	distribution	function	of	an	Exp	(nÃ")	random	variable.	8.19	a	This	happens
for	all	ÃÂ	in	the	interval	[ÃÂ/4,	ÃÂ/2],	which	corresponds	to	the	upper	right	quarter	of	the	circle.	8.19	b	Since	{Z	Ã¢Â¤	t}	=	{X	Ã¢Â¤	arctan(t)},	we	obtain	FZ	(t)	=	P(Z	Ã¢Â¤	t)	=	P(X	Ã¢Â¤	arctan(t))	=	1	1	+	arctan(t).	2	ÃÂ	8.19	c	Differentiating	FZ	we	obtain	that	the	probability	density	function	of	Z	is	fZ	(z)	=	d	d	FZ	(z)	=	dz	dz	1	1	+	arctan(z)	2	ÃÂ	=	1
ÃÂ(1	+	z	2	)	for	Ã¢ÂÂ	Ã¢Â	<	z	<	Ã¢Â.	9.1	For	a	and	b	from	1	to	4	we	have	P	(X	=	a)	=	P	(X	=	a,	Y	=	1)	+	Ã	Â·	Ã	Â·	+	P	(X	=	a,	Y	=	4)	=	1	,	4	and	1	.	4	9.2	a	From	P	(X	=	1,	Y	=	1)	=	1/2,	P	(X	=	1)	=	2/3,	and	the	fact	that	P	(X	=	1)	=	P	(X	=	1,	Y	=	1)	+	P	(X	=	1,	Y	=	Ã¢Â	̈1),	it	follows	that	P	(X	=	1,	Y	=	Ã¢Â	̈1)	=	1/6.	Since	P	(Y	=	1)	=	1/2	and	P	(X	=	1,	Y	=	1)
=	1/2,	we	must	have:	P	(X	=	0,	Y	=	1)	and	P	(X	=	2,	Y	=	1)	are	both	zero.	From	this	and	from	the	fact	that	P	(X	=	0)	=	1/6	=	P	(X	=	2)	it	is	found	that	P	(X	=	0,	Y	=	Ã¢1)	=	1/6	=	P	(X	=	2,	Y	=	Ã¢1).	P	(Y	=	b)	=	P	(X	=	1,	Y	=	b)	+	Ã	̈	Ã	̈	Ã	̈	̈	+	P	(X	=	4,	Y	=	b)	=	9.2	b	Since,	e.g.,	P	(X	=	2,	Y	=	1)	=	0	is	different	from	P	(X	=	2)	P	(Y	=	1)	=	one	finds	that	X	and
Y	are	dependent.	1	6	ÃÂ-	21	,	9.3	a	P(X	=	Y	)	=	P(X	=	1,	Y	=	1)	+	ÃÂ-	ÃÂ-	+	P(X	=	4,	Y	=	4)	=	14	.	9.3	b	P(X	+	Y	=	5)	=	P(X	=	1,	Y	=	4)	+	P(X	=	2,	Y	=	3)	+	P(X	=	3,	Y	=	2)	+	P(X	=	4,	Y	=	1)	=	41	.	9.3	c	P(1	<	X	Ã¢Â€Â	3,	1	<	Y	Ã¢Â€Â	3)	=	P(X	=	2,	Y	=	2)+P(X	=	2,	Y	=	3)+P(X	=	3,	Y	=	2)+	P(X	=	3,	Y	=	3)	=	41	.	9.3	d	P((X,	Y	)	Ã¢Â	{1,	4})	=	P(X	=	1,	Y	=
1)+P(X	=	1,	Y	=	4)+P(X	=	4,	Y	=	1)+	P(X	=	4,	Y	=	4)	=	41	.	29.1	Full	solutions	479	9.4	Since	P(X	=	i,	Y	=	j)	is	either	0,	or	is	equal	to	1/14	for	each	i	and	j	from	1	to	5,	we	know	that	all	the	entries	of	the	first	row	and	the	second	column	of	the	table	are	equal	to	1/14.	Since	P(X	=	1)	=	1/14,	this	determines	the	remainder	of	the	first	column	(except	the
first	entry	contains	only	zeros).	Similarly,	since	P	(Y	=	5)	=	1/14	you	must	have	that,	apart	from	the	second	entry,	all	the	entries	in	the	fifth	line	are	zero.	Continuing	in	this	way	we	find	b	1	2	1	2	3	4	5	1/14	0	0	1/14	1/14	1/14	1/14	1/14	P	(X	=	a)	3	4	5	P	(Y	=	b)	1/14	1/14	1/14	4/14	1/14	0	0	2/14	0	0	0	2/14	0	0	0	1/14	1/14	5/14	4/14	2/14	2/14	1	1	1	1	9.5	a
From	the	first	line	it	appears	that	16	â¢	41.	The	second	and	third	lines	make	1	add	extra	information,	so	we	find	that	16	Ã¢Â€ÂœÃ¢Â€Â	41.	9.5	b	For	any	(allowed)	value	of	Ã-	we	have	that	P(X	=	1,	Y	=	4)	=	0.	Since	1	3	Ã¢Â¤	P(X	=	1)	Ã¢Â¤	18,	and	P(Y	=	4)	=	16,	we	find	that	P(X	=	1,	Y	=	4)	6=	16	P(X	=	1)	P(Y	=	4).	Thus,	there	is	no	value	of	Ã-	for
which	X	and	Y	are	independent.	9.6	at	U	reaches	the	values	0,	1	and	2,	while	V	reaches	the	values	0	and	1.	Then	P	(U	=	0,	V	=	0)	=	P	(X	=	0,	Y	=	0)	=	P	(X	=	0)	P	(Y	=	0)	=	14	,	because	of	the	independence	of	X	and	Y	.	In	the	same	way	we	obtain	the	other	joint	probabilities	of	U	and	V,	obtaining	the	following	table:	u	v	0	1	1	2	1/4	0	1/4	1/2	0	1/2	0	1/2
1/4	1/2	1/4	9.6	b	Since	P	(U	=	0,	V	=	0)	=	depend	1	4	6=	1	8	1	=	P	(U	=	0)	P	(V	=	0),	we	find	that	U	and	V	9.7	at	probability	distribution	of	X	and	Y	is	given	by	a	b	1	2	3	P	(Y	=	b)	1	2	0.22	0.15	0.06	0.11	0.24	0.22	0.22	0.43	0.57	P	(X	=	a)	0.33	0.39	0.28	1480	Complete	Solutions	from	MIPS:	DO	NOT	DISTRIBUTE	1168	2298	9.7	b	From	P	(X	=	1,	Y	=	1)	=
5383	6	=	1741	=	P	9.8	a	Since	X	can	reach	the	values	0	and	1	and	Y	the	values	0	and	2,	Z	can	reach	the	values	0,	1,	2	and	3	with	probability:	P	(Z	=	0)	=	P	(X	=	0,	Y	=	0)	=	1/4,	P	(Z	=	1)	=	P	(X	=	1,	Y	=	0)	=	P	(X	=	0)	=	1/4,	P	(Z	=	1)	=	P	(X	=	1,	Y	=	0)	=	0)	=	1/4,	P	(Z	=	2)	=	P	(X	=	0,	Y	=	2)	=	1/4,	and	P	(Z	=	3)	=	P	(X	=	1,	Y	=	2)	=	1/4.	YÃ¶,	XÃ¶Â®
can	reach	the	values	of	Â”2Â”,	Â”1,	0,	1,	2	and	3	with	9.8	b	Probability	from	X	Ã¶	=	Â”2	=	P	ZÃ¶	=	0,	YÃ¶	=	2	=	1/8,	P	X	Ã¶	=	Â”1	=	P	ZÃ¶	=	1,	YÃ¶	=	2	=	1/8,	P	X	=	0	=	P	Z	=	0,	Y	=	0	+	P	Z	=	3,	Y	=	2	=	1/4,	P	X	=	2	=	1/4,	P	X	=	1	=	P	Z	=	1,	Y	=	0	+	P	Z	=	3,	Y	=	2	=	1/4,	P	X	=	2	=	2	=	P	Z	=	2,	Y	=	0	=	1/8,	P	X	=	3	=	P	Z	=	3,	Y	=	0	=	0	=	1/8.	P	X	We
have	the	following	table:	z	2	1	0	1	2	3	pXÃ	̈	(z)	1/8	1/8	1/4	1/8	1/8	1/8	9.9	a	One	has	this	FX	(x)	=	limyÃ¢	F	(x,	y).	So	for	x	is	0:	FX	(x)	=	0,	and	for	x	>	0:	FX	(x)	=	F	(x,	Ã¢)	=	1	Ã¢	eÃ¢2x	.	Similarly,	FY	(y)	=	0	for	y	Ã¢Â¤	0,	and	for	y	>	0:	FY	(y)	=	F	(Ã¢Â¢Â¢¢,	y)	=	1	Ã¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢,	y)	=	1	Ã¢Â¢Â¢Â¢	9.9	b	For	x	>	0	and	y	>	0:	f	(x,y)	=	equal	to	2	F
(x,y)		(2x+y).	9.9	c	There	are	two	ways	to	determine	fX	(x):	Z	Z	Ã¢Â¢	fX	(x)	=	Ã¢Â¢Â¢	f	(x,y)	dy	=	Ã¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â¢Â	2x	for	x	>	0.	dx	Using	either	way	one	finds	that	fY	(y)	=	eÃ¢Ây	for	y	>	0.	9.9	d	Since	F	(x,	y)	=	FX	(x)FY	(y)	for	all	x,	y,	we	find	that	X	and	Y	are
independent.	9.10	a	fX	(x)	=		P	1	1	1	2	Ã¢ÂÂ¤XÃ¢ÂÂ¤	,	Ã¢ÂÂ¤Y	Ã¢ÂÂ¤	4	2	3	3		Z	=	=	1	2	1	4	12	5	Z	=	2	3	1	3	1	2	Z	1	4	1	2	1	4	Z	12	xy(1	+	y)	dx	dy	5	Z	x	2	3	1	3		y(1	+	y)	dy	dx	82	41	x	dx	=	.	135	720	29.1	Full	solutions	481	9.10	b	Since	f	(x,	y)	=	0	for	x	<	0	or	y	<	0,	Z	Z	a	Z	a	Ã¢ÂÂÃ¢ÂÂ		12	3	2	xy(1	+	y)	dy	dx	=	a2	b2	+	a2	b3	.	5	5	5	b	=	0	f	(x,	y)	dy	dx
Ã¢ÂÂÃ¢ÂÂ	Z		b	F	(a,	b)	=	P(X	Ã¢ÂÂ¤	a,	Y	Ã¢ÂÂ¤	b)	=	0	9.10	c	Since	f	(x,	y)	=	0	for	y	>	1,	we	a,	Y	Ã¢Â€Â	1)	=	F	(a,	1)	=	a2	.	Hence,	applying	(9.1)	one	finds	that	FX	(a)	=	a2	,	for	a	between	0	and	1.	9.10	d	Another	way	to	obtain	fX	is	by	differentiating	FX	.	9.10	and	f	(x,	y)	=	fX	(x)fY	(y),	so	X	and	Y	are	independent.	9.11	To	determine	P(X	<	Y	)	we	must
integrate	f	(x,	y)	over	the	region	G	of	points	(x,	y)	in	R2	for	which	x	is	smaller	than	y:	ZZ	P(X	<	Y	)	=	Z	f	(x,	y)	dx	dy	R	{(x,y)Ã¢Â	2	;	x	1	and	Ã¢ÂÂÂ1	Ã¢ÂÂ¤	b	Ã¢ÂÂ¤	1	that	F	(a,	b)	=	(b	+	1)/2,	while	for	Ã¢ÂÂ1	Ã¢ÂÂ¤	a	Ã¢Â¤	1	and	b	>	1	we	have	that	F	(a,	b)	=	(a	+	1)/2.	Finally,	if	a,	b	>	1,	then	F	(a,	b)	=	1.	Taking	the	derivatives,	it	then	follows	that	f	(x,
y)	=	1/4	for	a	and	b	between	Ã¢1	and	1,	and	f	(x,	y)	=	0	for	all	other	values	of	x	and	y.	9.14	b	Note	that	for	x	between	Ã¢1	and	1,	the	marginal	probability	density	function	fX	of	X	is	given	by	Z	1	1	fX	(x)	=	f	(x,	y)	dy	=	,	2	Ã¢1	and	that	fX	(x)	=	0	for	all	other	values	of	x.	Similarly,	fY	(y)	=	1/2	for	y	between	Ã¢Â¤1	and	1,	and	fY	(y)	=	0	otherwise.	But	then
we	find	that	f	(x,	y)	=	fX	(x)fY	(y),	for	all	possible	xs	and	ys,	and	we	find	that	X	and	Y	are	independent,	U	(Ã¢Â¬Â1,	1)	distributed	random	variables.	9.15	a	Setting	have	that	(a,	b)	as	the	set	of	points	(x,	y),	for	which	x	Ã¢ÂÂ¤	a	and	y	Ã¢ÂÂ¤	b,	we	area	(Ã¢ÂÂ	Ã¢ÂÂ©	(a,	b))	F	(a,	b)	=	.	area	of	Ã¢ÂÂ	ÃÂ	ÃÂ	ÃÂ	ÃÂ	ÃÂ	If	If	If	If	If	a	<	0	or	if	b	<	0	(or	both),
then	area	(Ã¢ÂÂ	Ã¢ÂÂ©	(a,	b))	=	Ã¢ÂÂ,	so	F	(a,	b)	=	0,	(a,	b)	Ã¢ÂÂ	Ã¢ÂÂ,	then	area	(Ã¢ÂÂ	Ã¢ÂÂ©	(a,	b))	=	a(b	Ã¢ÂÂ	21	a),	so	F	(a,	b)	=	a(2b	Ã¢ÂÂ	a),	0	Ã¢ÂÂ¤	b	Ã¢ÂÂ¤	1,	and	a	>	b,	then	area	(Ã¢ÂÂ	Ã¢ÂÂ©	(a,	b))	=	21	b2	,	so	F	(a,	b)	=	b2	,	0	Ã¢ÂÂ¤	a	Ã¢ÂÂ¤	1,	and	b	>	1,	then	area	(Ã¢ÂÂ	Ã¢ÂÂ©	(a,	b))	=	a	Ã¢ÂÂ	12	a2	,	so	F	(a,	b)	=	2a	Ã¢ÂÂ	a2	,
both	a	>	1	and	b	>	1,	then	area	(Ã¢ÂÂ	Ã¢ÂÂ©	(a,	b))	=	12	,	so	F	(a,	b)	=	1.	2	9.15	b	Since	f	(x,	y)	=	Ã¢ÂÂxÃ¢Â€Â	Ã¢Ây	F	(x,	y),	we	find	for	(x,	y)	Ã¢Â€Â	that	f	(x,	y)	=	2.	Moreover,	f	(x,	y)	=	0	for	(x,	y)	outside	the	triangle	Ã¢.	9.15	c	For	x	between	0	and	1,	Z	Z	Ã¢	fX	(x)	=	1	f	(x,	y)	dy	=	Ã¢	2	dy	=	2(1	Ã¢	x).	x	For	y	between	0	and	1,	Z	Z	Ã¢	fY	(y)	=	y	f	(x,
y)	dy	=	Ã¢	2	dx	=	2y.	0	29.1	Complete	solutions	483	9.16	Following	the	solution	of	exercise	9.14	we	find	that	U	and	V	are	independent	U(0,	1)	distributed	random	variables.	Using	the	results	of	Section	8.4	we	find	that	FU	(x)	=	1	Ã¢	(1	Ã¢	x)2	for	x	between	0	and	1,	and	that	FV	(y)	=	y	2	for	y	between	0	and	1.	By	differentiating,	the	desired	result	is
achieved.	9.17	For	0	Ã¢Â¤	s	Ã¢Â¤	t	Ã¢Â¤	a,	it	follows	from	the	fact	that	U1	and	U2	are	independent	random	variables	uniformly	distributed	over	[0,	a],	that	P(U1	Ã¢Â¤	t,	U2	Ã¢Â¤	t)	=	t2	/a2	,	and	that	P(s	<	U1	Ã¢Â¤	t,	s	<	U2	Ã¢Â¤	t)	=	(t	Ã¢	s)2	/a2	.	But	then	the	answer	is	an	immediate	consequence	of	the	suggestion.	The	statement	can	also	be
obtained	as	follows.	Note	that	P(VÂ¤	s,	ZÂ¤	t)	=	P(U2Â¤	s,	s	<	U1Â¤	t)	+	P(U1Â¤	s,	s	<	U2Â¤	t)	+P(U1Â¤	s,	U2Â¤	s)	.	Using	independence	and	the	fact	that	Ui	has	the	distribution	function	FU1	(u)	=	u/a,	we	find	for	0	Ã¢Â¤	s	Ã¢Â¤	t	Ã¢Â¤	a:	P(V	Ã¢Â¤	s,	Z	Ã¢Â¤	t)	=	s(t	Ã¢	s)	s(t	Ã¢	s)	t2	Ã¢	A2	A2	A2	9.18	A	by	definition	E	[xi]	=	nx	kpxi	(k)	=	k	=	1	1	1	n
+1	1	(1	+	2	+	Ã	Â·	Ã	Â·	+	n)	=	Ã	Â·	n	(n	+	1)	=.	N	N	2	2	9.18	B	Using	Identity	,	we	find	e	xi2	=	n	x	n	(n	+	1)	(2n	+	1)	1	x	2	k	=.	N	6	k2	p	(xi	=	k)	=	k	=	1	k	=	1	but	then	we	have	that	var	(xi)	=	and	xi2	is	and	[xi]	2	=	n2	is	1.	12	is	9.19	A	clearly	we	must	have	it	a	=	50	=	5	2,	but	then	it	follows	that	2ab	=	80,	implying	that	B	=	4	2.	From	32	plus	c	=	50,	we
find	c	=	18.	9.19	B	Nota	che	z	Ã¢Å¾	Ã¢'Ã¢Å¾	Ã¢Å¡	Ã¢Å¡	2yÃ¢'4	2x)	2	eÃ¢	'(5	z	Ã¢Å¾	dy	=	eÃ¢'	2	(yÃ	'	Ã	Ã¢	Ã¯Æ)	dy	Ã¢'Ã¢Å¾	Ã¢Å¡	z	=	Ã¯Æ	2Ã¯	â¬	Ã¢Å¡	=	Ã¯Æ	2Ã¯	â¬,	da	1	Ã¢Å¾	Ã¢'Ã¢Å¾	1	yÃ¢'_	1	Ã¢Å¡	E	'2	(Ã¯Æ)	Dy	Ã¯Æ	2Ã¯	â¬	1	Y	1	ÃÅ	2	Ã¯	Ã¯Æ	per	Ã'	Ã¢Å¾	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>
>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	12	4	Note	that	the	answer	does	not	depend	on	a.	¤	U,	U	2	=	11.1	to	In	addition,	k	is	between	2	and	12.	We	must	always	have	1	¤	¤	6	and	1	¤	6	or	equivalent,	k	¤	6	¤	¤	¤	¤	¤	6.	(k)	=	P	(X	+	Y	=	k)	=	k)
=	k)	X	pX	(k)	pY	(')	=	«=1	k	=	1	1	1	k)	=	6	6	6	36	e	per	k	=	7,	.	.	.	.	•	1	13	¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢	N	and	1	¤¤¤	N,	or	equivalent,	k	significa	significa	significa	significa	significa	significa	).	).	).	,	,	,	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	).	significa	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	).	significa	significa
significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa
significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	significa	'=0	Because	pX	(a)	=	0	for	a	â¤	âÃ	̄	âÃ	̄1,	all	terms	with	â	¥	k	+	1	vanish,	so	that	P(X	+	Y	=	k)	=	also	using	Pk	`=0	k	`	k	̧	̧	1	1	1	1	,	,	,	,	,	!	!	!	!	!	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,
,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	,	"K!	!"	=	=0	2k	−2	and	,	k!	k	=	2	in	the	last	equality.	11.2	b	Similar	to	part	a,	by	using	the	rule	on	addition	of	two	independent	discrete	random	variables	and	leaving	out	terms	for	which	pX	(a)	=	0,	we	have	P(X	+	Y	=	k)	=	k	X	Î»kâ	̈``	`=0	(k	â‚````)!	Î	μ	μ	Î	μ	Î	μ	Î	μ	Î	μ	Î	μ	μ	Î	μ	Î	μ	Î	μ	Î	μ	Î	μ	Î	μ	Î
μ	μ	Î	μ	μ	Î	μ	μ	Î	μ	μ	μ	Î	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	μ	)	)	μ	This	means	that!	(Î»	+	Âμ)k	âÃ	̄(Î»+Âμ)	X	k	`	(Î»	+	Âμ)k	âÃ	̄(Î»+Âμ)	P(X	+	Y	=	k)	=	and	p	(1	âÃ	̧	̧	̧	̧	̧	̧	̧	̧	)	,	,	,	,	,	,	)	,	,	,	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	)	.	)
)	)	.	.	)	.	.	.	)	)	)	)	)	)	)	.	)	)	)	)	.	)	)	)	)	)	)	)	)	)	)	)	)	)	)	****	********************************************************************************************	Similarly,	E	[Y	]	=	5	and	Var(Y	)	=	9.	So	by	linearity	of	expectations,	E	[Z]	=	E	[3X	2Y	+	1]	=	3E	[X]	2E	[Y	]	+	1	=	3	Â·	2	Â·	5	+	1	=	3	Â·	3.	According	to	the	rules	for	variance	and	covariance,	Var	(Z)	=	9Var	(X)
+	4Var	(Y)	«	12Cov	(X,	Y)	=	9	Â·	5	+	4	Â·	9	«	12	Â·	0	=	81,	using	that	Cov	(X,	Y)	=	0,	due	to	the	independence	of	X	and	Y	.	29.1	Complete	solutions	493	11,4	brandom	variables	3X	and	â2Y	+	1	are	independent	and,	according	to	the	rule	of	normal	distribution	under	a	unit	change	(page	112),	it	follows	that	both	have	a	normal	distribution.	Subsequently,
the	sum	rule	for	independent	normal	random	variables	produces	that	Z	=	(3X)	+	(â2Y	+	1)	also	has	a	normal	distribution.	Its	parameters	are	the	expectation	and	variance	of	Z.	From	the	following	Z	has	a	distribution	N	(â3,	81).	11.4	c	By	b	we	know	that	Z	has	a	N	distribution	(â3,	81),	so	(Z	+	3)/9	has	a	standard	normal	distribution.	So	P(Z	â¤	6)	=	P
6+3	Z	+3	â¤	9	9	=	Î¦(1),	where	Î¦	is	the	standard	normal	distribution	function.	From	the	table?	we	find	that	¦(1)	=	1	â	0.1587	=	0.8413.	11.5	According	to	the	addition	rule,	the	probability	density	of	Z	=	X	+	Y	is	given	by	Z	1	Z	â	fX	(z	â	y)fY	(y)	dy,	fX	(z	â	y)fY	(y)	dy	=	fZ	(z)	=	0	â	where	it	is	used	that	fY	(y)	=	0	for	y	â	/	[0,	1].	When	0	â¤	y	â¤	1,	it	is	worth
the	following.	Per	z	<	0,	also	z	â	y	<	0	so	that	fX	(z	â	y)	=	0,	and	for	z	>	2,	z	â	y	>	1	so	that	fX	(z	â	y)	=	0.	I'm	sorry.	♪b	In	the	quotient	rule	for	Z	=	X/Y	for	0	<	z	<	Ã¢ÂÂ	fixed,	we	must	have	1	Ã¢ÂÂ¤	zx	<	Ã¢ÂÂ	and	1	Ã¢ÂÂ¤	x	<	Ã¢ÂÂ.	Hence	for	0	<	z	<	1,	Z	Z	Ã¢ÂÂ	fZ	(z)	=	1/z	=	Ã¢ÂÂ	fX	(zx)fY	(y)x	dx	=	ÃÂ±ÃÂ²	z	ÃÂ±+1	Z	1/z	Ã¢ÂÂ
xÃ¢ÂÂÃÂ±Ã¢ÂÂÃÂ²Ã¢ÂÂ1	dx	=	1/z	ÃÂ±	ÃÂ²	x	dx	(zx)ÃÂ±+1	xÃÂ²+1	ÃÂ±ÃÂ²	z	ÃÂ±+1		Ã¢ÂÂxÃ¢ÂÂÃÂ±Ã¢ÂÂÃÂ²	ÃÂ±+ÃÂ²	Ã¢ÂÂ		ÃÂ±ÃÂ²	1		ÃÂ±ÃÂ²	ÃÂ²Ã¢ÂÂ1	ÃÂ±+ÃÂ²	=	0	Ã¢ÂÂ	(Ã¢ÂÂz	)	=	z	.	ÃÂ±	+	ÃÂ²	z	ÃÂ±+1	ÃÂ±+ÃÂ²	1/z	For	z	Ã¢ÂÂ¥	1,	we	find	Z	Z	Ã¢ÂÂ	fZ	(z)	=	Ã¢ÂÂ	fX	(zx)fY	(y)x	dx	=	1/z	ÃÂ±ÃÂ²	=	ÃÂ±+1	z	Z	1	1	Ã¢ÂÂ
xÃ¢ÂÂÃÂ±Ã¢ÂÂÃÂ²Ã¢ÂÂ1	dx	=	ÃÂ±	ÃÂ²	dx	(zx)ÃÂ±+1	xÃÂ²+1	ÃÂ±ÃÂ²	z	ÃÂ±+1		Ã¢ÂÂxÃ¢ÂÂÃÂ±Ã¢ÂÂÃÂ²	ÃÂ±+ÃÂ²	Ã¢ÂÂ	=	1	1	ÃÂ±ÃÂ²	.	ÃÂ±	+	ÃÂ²	z	ÃÂ±+1	29.1	Full	solutions	495	11.11	a	Put	T3	=	X1	+	X2	+	X3	.	Then	T3	can	be	interpreted	as	the	time	of	the	third	success	in	a	series	of	independent	experiments	with	probability	p	of	success.
Then	T3	=	k	means	that	the	first	(k	Ã¢ÂÂ	1)	experiments	contained	exactly	2	successes,	X	(Ã	"a)i	Ã¢Ã	"a	(Ã	"a)i	Ã¢Ã	"a	e	=1Ã¢	e	.	i!	i!	i=0	nÃ¢1	12.1	e	Questo	Ã¨	certamente	aperto	alla	discussione.	Fallimenti:	no	(arrivano	a	grappoli,	no?).	Uova:	no	(suppongo	che	dopo	un	uovo	la	gallina	ci	metta	del	tempo	a	produrne	un	altro).	Gli	esempi	3	e	4	sono	i
migliori	candidati.	L'esempio	5	potrebbe	essere	modellato	dal	processo	di	Poisson	se	l'attraversamento	non	Ã¨	pericoloso;	The	authorities	may	take	action	and	destroy	the	homogeneity.	12.2	Let	X	be	the	number	of	customers	in	a	day.	Given	that	P	(X	=	0)	=	10â	5.	Since	X	is	Poisson	distribution,	P	(X	=	0)	=	andâ	Î	».	So	andâ	Î	»=	10â	5,	which	implies	â
Î»	â	=	5	ln	(10),	and	then	Î	»=	11.5.	Then	also	E	[X]	=	Î	»=	11.5.	12.3	When	N	has	a	Pois	(4)	distribution,	P	(N	=	4)	=	44	andâ	4/4!	=	0.195.	12.4	When	X	has	a	distribution	Pois	(2),	P	(X	â	¤	1)	=	P	(X	=	0)	+	P	(X	=	1)	=	andâ	2ea	2	+	2	=	3EA	2	=	0.406	.	12.5	per	Model	Given	the	errors	in	the	process	is	that	Î	»Â	·	220	=	1,	or	Î»	=	2â	20.	The	expected
number	of	errors	in	512	=	29	bytes	is	Î	»2â	29	=	11	=	0.00049.	12.5	b	Let	Y	be	the	number	of	errors	on	the	hard	disk.	Then	Y	has	a	Poisson	distribution	with	parameter	Î¼	Ã	=	39054015	=	0.00049	19069.34.	Then	P	(Y	â	¥	1)	=	1	â	P	(Y	=	0)	=	1	to	EA	=	1.00000	19069.34	Â	·	Â	·.	For	all	practical	purposes	this	happens	with	probability	1.	Complete
Solutions	497	29.1	12.6	The	expected	number	of	defects	in	one	meter	is	100/40	=	2.5,	and	thus	the	number	of	defects	X	has	a	distribution	Pois	(2.5).	The	answer	is	P	(X	=	2)	=	1	(2.5)	2	=	0.256	and	2.5.	2!	It	reasonable	to	estimate	at	12.7	Î	»with	(no.	Of	cars)	/	(total	time	in	sec.)	=	0.192.	12.7	b	19/120	=	0.1583,	and	if	Î	»=	0192	then	P	(N	(10)	=	0)	=
andâ	0.192Â	·	10	=	0.147.	12.7	c	P	(N	(10)	=	10)	with	Î	»from	seems	a	reasonable	approximation	of	this	probability.	Ã	Â	·	1.92	equal	andâ	(0192	Â	·	10)	10/10!	=	2.71	Â	·	10â	5.	12.8	We	have	E	[X	(X	â	1)	X	=	â	k	(k	â	1)	andâ	Î	»Î»	k	/	k!	=	K	=	0	=	Î	»â	X	2	X	and	Î»	Î	»k	/	(k	â	2)!	k	=	2	andâ	Î	»Î»	kâ	2	/	(k	â	2)!	=	Î	»2	X	and	Î»	Î	»j	/	j!	=	Î	»2.	j	=	0	k	=	2	12.8
b	From	Var	(X)	=	E	[X	(X	â	1)]	+	E	[X]	â	(E	[X])	2,	we	Var	(X)	=	Î	»2	+	Î	»â	Î»	2	=	Î	»2	=	Î»	12.9	in	a	Poisson	process	with	intensity	1,	the	number	of	points	in	an	interval	of	length	t	has	a	Poisson	distribution	with	parameter	t.	So	the	Y1	number	of	points	in	[0,	iž1]	is	Pois	(iž1)	distributed,	and	the	number	Y2	[+	iž1	iž1	Î¼2	+]	is	Pois	(Î¼2)	distributed.	But
the	sum	Y1	+	Y2	of	these	is	equal	to	the	number	of	points	in	[0,	+	iž1	Î¼2],	and	so	is	Pois	(iž1	+	Î¼2)	distributed.	k	12:10	We	must	consider	the	numbers	pk	=	P	(X	=	k)	=	Î¼k!	andâ	Î¼.	To	compare	them,	divide:	pk	+	1	/	pk	=	Î¼	/	(k	+	1),	and	note	that	pk	)	pk	+	1	is	equivalent	to	pk	+	1	/	pk>	(or	decrease	Finally,	if	Î¼	=	1,	then	p0	=	p1>	p2>	p3>.	.	.
.	12:11	Following	the	suggestion,	we	get:	P	(N	([0,	s]	=	k,	N	([0,	2s])	=	n)	=	P	(N	([0,	s])	=	k,	N	((s,	2s)	=	n	â	k)	=	P	(n	([0,	s])	=	k)	Â	·	P	(n	((s,	2s)	=	n	â	k)	=	(Î	»)	k	and-	So	P	(n	([0,	s])	=	k,	n	([0,	2s])	=	n)	P	(n	([0,	2s])	=	n)	=	n!	/	(k!	(n!	(λs)n	/(2λs)n	P(N	[(0,	s)]	=	k	|	n	[(0,	2s)]	=	n)	=	n!/(k!(n	−	k!)	·	(1/2)n	.	this	applies	to	k	=	0,	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.
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13.1	per	u	(−1,	1,)	μ	=	0	and	σ	=	1/	3,	and	we	obtain	the	following	table:	k	1	2	3	4	P(|Y	−	μ|	<	kσ)	0.577	1	1	1	1	√	=	u	(−a,	a	√),	the	following	table:	k	1	2	3	4	P(|Y	−	μ|	<	kσ)	0.577	1	1	1	per	n	(0,	1,)	μ	=	0	and	σ	=	1,	and	we	obtain	the	following	table:	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ
χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ	χ·
Voale	·	di	2010)	=	Var	(w)	·	VÂ.	Pronunciation	var	(x100)	=	VERA	(s))	=	100/12.	Given	CheByshevã	Chebyshevã	i¤:	The¤:	p	(|	s	|>	10)	=	p	(|	s	Ã	Ã	Ã	ã	10)	var	(s)	1	=.	102	12	13.3	I	can	apply	great-numbing	laws	(Yi),	with	Yi	=	|	Xi	|	R	0.5	Alla	Sequence	of	I	=	1,.	.	I	am	.	I	am	.	I	am	.	I	am	Al	moment	chees	and	[yi]	=	e	[|	xi	|]	=	2	0	p.25).	0.225,	and	{0.25,
and	{2225,	and	da	m	momenth	have	a	further	variance,	deliver	THAT	N1	NI	=	1	|	xi	|	Â	the	«Xi	by	King»	Used	a	Ã	у	¢	а	¢	а	¢	и	¢	â	¢	â	¢	â	¢	â	¢	â	¢	â	¢	â¢	¢	â	â	¢	â	â	â	¢	â	â	â	¢	â	â	¢	â	¢	â	¢]	â	¢	â	¢.	,.	"N	=	by	x	o"	n	=	var	(xi)	/	n	=	p	(1	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã
ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ails.	Dreams	Chebershevã	¢	â¤s	E	CosÃƒиƒра	Chinese	And	Friends	Ou	"16	Ã,	¢	Eu	Acto	Act	Act	Â	¢	→	¥	0.2	¢â	€	Ã	ÃהÂ	¢	Ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ails	P	|	x	(0.2)	2	n	DETA	LATO	DELETE	ESWAY	ALQUELE	0.1	(SI
NOT	HAVE	BEEN	WAS	ALSO	COMPLENTION).	If	p	=	1/200s	is	required	(4N)	Ã	а	¢	Ã	а	Ã	Ã	Ã	Ã	Ã	Ã	Ã	Ã,50)	=	8.1)	425,	ANYTH)	=,	Ã	а	¢	â	¢	â	¢	â	Ã	¢	63.	NOW,	I	am	supposed	to	be	P	6	=	1/2,	using	N	=	63	EP	(1/4	conclude	what	25p	(1	Ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	/	4)	/	63	=	0.0992	0	Arbitrary	conclude	from	CheBseShev:	ã,â¯s	n	Ã	¢	p	|	Â	¢	â
©	¢	p	(1	Ã	а	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	ã	Ã	/	4.	The	question	now	becomes:	when	a	=	0.1,	for	whom	1	/	(4NA2)	Ã	¢	ã	Ã	¢	â	€	0.1?	We	find:	8	Ã	Ã	Ã	Ã	Ã	Ã	Ã,50-	0.1	Ã,9--	(0.-	(0.-	(0.1)	=	250,	he	festh	n	=	250)	500	Complete	Solutions	from	MIPS:	DO	NOT	DISTRIBUAR	13.4	C	HAPPEN	TO	KNOW	YOU	A	SIZE	MAIL
OUT	0.2	OR	CHECKS	WITH	A	PROVILITY	OF	AL	SPANK	25	/	4N,	Regardless	of	P.	When	we	live	it,	we	have	25	/	(4n)	I	n	Ã	¢	â	€	â	€	0.5	for	il	Ill	p	=	0.6.	Then	e	X	ã,	oh	"n	=	0.4	dutnazamu	show	has	arrangements	|	Iì,	ì	born	from	2,6	Ã,ot	·	AC.	The	CHEBYSHEV	CHEBYS	CAN	WAS	WAISD	DI	WATERIZENS,	we	was	wattering	Dari	"n	¢	â	€	¢	â	€	¢	â	€	¢	â
€	Â	¢	â	€	Â	¢	â	€	eL.	Ì	incorrect	of	Allo	0	0.1,	in	order	to	answer	today	Ã,	¢	Â	ã	AnÃ,.	"N	Ã	у	¢	â	¢	240	This	probabilitarian	ãa	0.1	or	minor.	Eli	Ã	а	у	а	¢	â	¢	â	¢	â	¢	â	¢	â	¢	â	¢	â	¢	â	¢	â	¢	â	¢	¢	¢	â	¢	¢	¢	¢	¢	¢	¢	¢	¢	Ù	аль	Hours	а,	¢	|	0.	¢	â	€	â	€	0.5	¢	â¢	¢	â	¢	0.9.	Now	13.5	by	obtain	P	|	m	3	/	n	ã,.	"N	|	Â	â	â	¢	â	¥	0.5	¢	â	€	â	€	Ã¤	(ui)	/	n	p	|	u	=	0.25	=	12.
13.6	The	probability	distribution	for	a	single	game	is	P	(X	=	1)	=	18,	1	and	37	P	(X	=	1)	=	19.	From	this	calculate	E	[X]	=	(¢	Ã	¢	Â¤Â	1)	to	18	+	1	·	to	·	19	=	37.	If	the	game	is	37	37	37	37	365	played	in	1000	·	times,	and	suppose	that	the	machine	roulette	both	"faira	'winning	total	of	1	according	to	the	law	of	large	numbers	will	be	closer	to	365	to	·	1000
to	9865	=	37	·	(Euro).	(Using	inequality	ChebyshevÃ	¢	Â|	you	can,	for	example,	find	a	lower	bound	for	the	probability	that	the	total	gain	is	between	9865	Ã	¢	Â	¢	250	and	9865	+	250)	13.7	Following	the	suggestion	define	1Pwhen	Yi	=	Xi	Ã	¢	Â	a],	and	0	otherwise.	otherwise.so	we	wrote	fn	(a)	=	n1	n=1	yi	.	the	expectation	of	yi	is	and	[yi	]	=	P(Xi	|	(−∞,
a)))	=	f	(a.)	also,	Var(Yi	)	=	f	(a)(1	−	f	(a)	is	finished.	since	fn	(a)	=	y	̄n	,	the	law	of	large	numbers	tells	us	that	lim	P(|Fn	(a)	−	f	(a)|	0.	n→∞	r	a+h	13.8	a	ho	p	=	e	[y	]	=	a−h	xe−x	dx	≈	2h	·	2e−2	.	(of	course	the	integral	can	be	calculated	exactly,	but	this	approximation	is	excellent:	for	h	=	0.25	we	get	p	=	0.13534,	while	the	exact	result	is	p	=	0.13533).
now	Var(Y	)	=	p(1	−	p)	=	4he−2	(1	−	4he−2	),	and	var	y	̄n	/2h	=	1	4he−2	(1	−	4he−2	).	4h2	n	13.8	b	what	is	required	is	that	p	y	̄n	/2h	−	f	(a)	≥	0.2f	(a)	≤	0.2.	using	a	part	this	leads	to	1	0.008	·	e−2	≤	n	1	−	e−2	=⇒	n≥	e2	−	1	=	798.6	0.008	=⇒	n	=	799.29.1	complete	solutions	501	13.9	to	the	statement	appears	define	yi	=	xi2	,	then	tn	=	y	̄n	.	the	law
of	big	numbers	now	states:	if	y	̄n	is	the	average	of	n	independent	random	variables	with	expectation	μ	and	variation	σ	2	,	then	for	any	ε	>	0:	limn→∞	p	|y	−	μ|	>	ε	=	0.	therefore,	if	a	=	μ	and	variance	σ	2	is	over,	then	it	is	true.	13.9	b	we	computer	the	wait	and	variation	of	yi:	and	[yi	]	=	and	xi2	=	2	4	r1	1	4	x	−1	2	x	−1	2	2	2	dx	=	1/3.	e:	e	yi	=	e	xi	=	dx
=	1/5,	therefore	var	(yi	)	=	1/5	−	(1/3)	=	4/45.	the	change	is	over,	therefore	the	law	of	the	great	numbers	applies,	and	the	statement	is	true	if	a	=	and	xi2	=	1/3.	13.10	a	for	0	≤	ε	≤	1:	P(Mn	−	1|	>	ε)	=	P(1	−	ε	<	1	+	ε)	=	P(1	−	ε	<	mn	<	mn	)	=	(1	−	ε)	13.11	a	we	have	P(|X	−	1|	>	8)	=	P(X	=	10)	=	1/10.	On	the	other	hand,	we	obtain	from	the	inequality
of	chebyshev	P(X	−	1|	>	8)	≤	(t	−	1)/64	=	9/64.	13.11	b	per	a	=	5	we	exact:	P(|X	−	1|	>	5)	=	P(X	=	10	per	a	=	10	we	exact:	P(|X	−	1|	>	10)	=	0,	cheb:	P(X	13.11	c	choose	a	=	t	as	in	the	previous	question,	we	have	P(|X	−	1|	>	t)	=	0,	and	P(|X	−	1|	>	t)	≤	(t	−	1)/t2	<	1/t.	to	answer	the	question,	we	can	simply	choose	t	=	100,	t	=	1000	and	t	=	10	000.
13.11	d	as	we	have	seen	that	the	chebyshev	gap	can	be	arbitrarily	small	(by	arbitrarily	taking	large	t	in	part	c)	we	cannot	find	a	closer	tied	for	this	family	of	probability	distributions.	̄	n	=	1	pn	μi	,	e	var	x	̄	n	=	12	pn	Var(Xi	),	this	inequal13.12	a	dal	e	x	i=1	i=1	n	itydirectly	from	Cebyshev.	13.12	B	This	follows	directly	from	n	x	1	Ã¢Â¯n	=	1	var	x	var	(xi)
Ã¢Â€Â	m	Ã¢Â€Âœ0	n2	i	=	1	n	as	n	Ã¢Â€Âœ	Ã¢Å¾.	14.1	Since	ÃÎ¼	=	2	and	Ã¯Æ	=	2,	we	find	it	Ã¢Â¯	144>	1	p	(x1	+	x2	+	Ã	Â-	Ã	Â-	+	x144>	144)	=	px	Ã¢Â¯	144	Ã	'Ã	Ã	Å¡	Ã¢Å¡	x	1Ã¢	_	=	p	144>	144	Ã¯Æ	1Ã¢	'2	2	Ã¢	â°	1	Ã	'Ã	|	(Ã¢'6)	=	1.	=	P	z144>	12	502	Full	Solutions	from	MIPS:	do	not	distribute	14.2	by	e	[xi]	=	1/4	and	var	(xi)	=	3/80,	using	the
central	limit	theorem	we	find	Ã¢Å¡	p	(x1	+	x2	+	Â-	Â-	+	X625	1	ì"	n.	And	x	ì	"n	=	and	[x1]	=	1	/	p,	so	that	and	[t]>	1	/	(1	/	p)	=	p.	We	conclude	that	moreover,	and	X	T	is	a	biased	estimator	for	P	with	positive	prejudices.	19.4	B	for	each	label	I	â	€	00xi	Â	‰	¤	3â	€	¤	¤	¤	¤	¤	¤	¤	¤	¤	¤	¤	¤	then	the	total	number	y	of	all	xi	Â	¤	¤	¤	¤	3	has	a	bin	distribution	(n,
î¸)	where	î¸	=	p	+	(1	Â	'P)	P	+	(1	Â'	P)	2	P	represents	the	probability	that	a	woman	becomes	pregnant	within	three	or	less	cycles.	This	implies	that	and	[y]	=	nî¸	and	therefore	and	[s]	=	and	[y	/	n]	=	and	[y]	/	n	=	î¸.	This	means	that	S	is	an	impartial	estimator	for	Î¸.	19.5	We	need	to	find	out	which	C,	and	[T]	=	Î¼,	where	Î¼	=	1	/	î	"is	the	expectation	of
the	Exp	distribution	(Î").	Since	MN	has	an	EXP	(nî	")	distribution	with	waiting	1	/	(nî"),	we	have	1	and	[t]	=	and	[cmn]	=	ce	[mn]	=	c	Â	·.	NÎ	»Thus,	with	the	choice	C	=	N,	we	obtain	and	[T]	=	1	/	î"	=	Î¼,	which	means	that	t	is	an	impartial	estimator	for	Î¼.	19.6	A	must	show	that	and	[t]	=	1	/	î	".	For	linearity	of	expectations	and	[t]	=	n	ì	"n	Â	'and	[mn]	=
n	ex	nâ.1	nâ.1	=	n	1	n	â'	=	nâ1	î»	nî	»nâ	'	1	1Â	'1	n	Î'+	Â	·	1	Î	»Â'	Î'+	1	nî»	1	=.	Î	»Î»	Î	»ì"	N	and	MN	of	which	expectation	is	Î'.	From	19.6	b	Find	a	linear	combination	of	X	ì	"for	and	Xn	and	and	[Mn]	We	see	that	we	can	eliminate	Î»	by	subtracting	the	expressions	ì	"N	from	ne	[MN].	So,	before	considering	NMN	Â	'x	ì	"N,	who	has	expecting	ex	ì"	n	=	ne
[mn]	Â'	ex	ì	ì	"n	=	n	î	+	1	and	nmn	Â	'x	nî"	this	means	that	Â	'Î'+	1	Î	»=	(n	Â'	1)	Î'.	Ì	"n	Â	'x	nâ.1	ì"	n	/	(n	Â'	1)	=	î',	so	that	t	is	unique	it	has	expectations	î:	and	[t]	=	and	nmn	Â	'x	estimator	for	the.	T	=	29.1	Complete	solutions	525	19.6	c	plug	in	x	ì	"n	=	8563.598,	mn	=	The	topic	for	t2	is	similar.	19.7	b	Plug	in	n	=	3839,	n1	=	1997,	and	n2	=	32	in
institutes	t1	and	t2:	4	Â	·	1997	Â	'2	=	0.0808,	3839	4	t2	=	Â	·	32	=	0.0333.	3839	T1	=	19.8	From	the	premises	model	follows	that	and	[Yi]	=	Î²XI	for	each	I.	*	Ï	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	‡	‡	ï	‡	‡	‡	‡	‡	‡	‡	ï	‡	ï	‡	‡	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	‡	‡	‡	‡	‡	‡	ï	ï	‡	‡	‡	‡	‡	‡	‡	‡	‡	‡	ï	‡	‡	‡	‡	ï	‡	‡	‡	‡	ï	‡	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	ï	and	[t]	=	ez	/	n	=	âž	Â	is	k	/	n	Â	·	p	(z	=	k
=	0	=	and	Â'nî¼	ÂŽ	x	k	=	0	use	k	=	0	and	Ã	¢	k	/	n	Ã	¢	nÃ,ÂμeÃ	¢	1	/	n	x	(nÃ	,Âμ)	k	=	Ã	¢	nÃ,Âμ	Ã,-	k!	K!	k	k	=	0	xk	/	k!	=	ex,	with	x	=	nÃ,ÂμeÃ	¢	1	/	n,	and	conclude	that	and	[t]	=	Ã	¢	nÃ,	Ã,-	enãÃ,Âμe	Ã	¢	1	/	n	=	Ã	¢	nÃ,Âμ	(1Ã	¢	and	Ã	¢	1	/	n).	Ã,Â¯	n	=	MSE	(xn)	=	Ã	2	/	n,	which	is	decreasing	in	n,	then	20.1	we	have	var	x	,â¯	n	is.	In	particular	VaR	X
,â¯	n	/	var	x	,â¯	2N	=	larger	the	sample,	more	efficient	x	2	2	Ã,Â¯	2N	is	twice	more	efficient	than	X	,â¯n.	(Ã	/	w)	/	(Ã	/	2N)	=	2	shows	that	x	20.2	to	calculate	the	average	quadratic	errors	of	S	and	T:	MSE	(s)	=	var	(s)	+	[bias	(s)]	2	=	40	+	0	=	40;	MSE	(T)	=	VAR	(T)	+	[BIAS	(T)]	2	=	4	+	9	=	13.	We	prefer	T,	because	it	has	a	minor	MSE.	20.2	B	We
calculate	the	average	quadratic	errors	of	S	and	T:	MSE	(s)	=	40,	as	in	A;	MSE	(T)	=	var	(t)	+	[bias	(t)]	2	=	4	+	a2.	So,	if	at	I	(4	A	I)	For	all	I,	we	prefer	T2.	29.1	Complete	solutions	527	20.8	To	this	derives	directly	from	the	linearity	of	expectations:	AN	+	(1	AR)	Yam	=	King	X	AN	+	(1	R)	and	Ya	M	=	RÃ,î¼	+	(1	Ã	¢	r)	=	ÃžÂ¼	Ãž	Â¼.	And	[t]	=	and	rx	n
and	the	yam	are	independent,	we	find	mse	(t)	=	var	(t)	=	20.8	b	using	that	x	an	+	(1	ar)	2	var	ya	m	=	r2	ã,	Â	·	i	2	/	n	+	(1	ar)	2	ã,	Â	·	2	/	m.	R2	VAR	X	To	find	the	minimum	of	this	parable	we	differentiate	respect	compare	the	result	of	0:	2R	/	N	to	2	(1	AR)	/	m	=	0.	This	gives	the	minimum	value:	2M	Ã	¢	2N	(1	Ã	¢	R)	=	0	or	r	=	n	/	(n	+	m).	20.9	A	while
and	[T1]	=	P,	T1	is	not	distorted.	T2	estimator	requires	only	values	0	and	1,	the	latter	with	PN	probability.	Then	and	[t2]	=	pn,	and	t2	is	polarized	for	each	n>	1.	20.9	b	as	t1	is	impartial,	mse	(t1)	=	var	(t1)	=	np	(1	Ã	¢	p)	/	n2	=	N1	P	(1	PA).	Now	N	for	T2:	This	random	variable	has	a	BER	distribution	(P),	then	MSE	(T2)	=	E	(T2	A	I)	2	=	E	(T2	Ã	¢	p)	2	=
P2	Ã,	Â	·	P	(T2	=	0)	+	(1	Ã	¢	p)	2	Ã,	Â	·	p	(t2	=	1)	=	p2	(1	¢	pn)	+	(1	Ã	¢	p)	2	=	pn	pn	Ã	¢	2pn	+	1	+	p2.	20.9	C	For	N	=	2:	MSE	(T2)	=	4P	MSE	(T1),	then	for	P	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>
>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	¢	¢	n	1	X	2	ln	(2^¢	¢	xi)	.	2	2	>	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	¢	>	>	>	>	>	>	>	>	>	>	>
>	>	>	>	>	>	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	η	By	definition,	the	probability	L	(Î	̧)	is	given	by	L	(Î	̧)	=	fÎ	̧	(x1)	Â·	fÎ	̧	(xn)	x1	2	xn	1	2	=	2	x1	/I	̧	Â·	2	Â·	2	xn	/I	̧!	=	Î	̧2n	n	Y	xi	=	1	Î	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	solo
solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo
solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	solo	2n	i=1	Since	'	(Î	̧)	reaches	a	maximum	of	this	value!),	we	find	that	the	q	Î	̧	(controlling	Pn	1	2	̧	maximum	probability	estimate	for	Î	̧	is	given	by	i=1	xi	.	2n	21.8	to	The	probability	L	(Î	̧)	is	given	by	L	(Î	̧)	=	C	Â·	=	1	(2	+
Î	̧)	4	32	Â·	906	1	Â·	904	1	(1	Î	̧)	4	C·	(2	+	̧)	1997	Î	̧32	Â·	(1	â	¢	̧)	1810	,	43	839	where	C	is	the	number	of	ways	in	which	we	can	assign	1997	starch-green,	32	sugary	whites,	906	white	amilaceous,	and	904	sugary	vegetables	to	3839	plants.	The	loglikelihood	'	(Î	̧)	is	given	by	'	(Î	̧)	=	ln	(C)	â¢	3839	ln	(4)	+	1997	ln	(2	+	̧)	+	32	ln	(Î	̧)	+	1810	ln	(1	̧).	Î	̧	Î	̧	Î	̧	Î	̧	Î	̧	Î	̧
Î	̧	Î	̧	Î	̧	Î	̧	Î	̧	̧	Î	̧	̧	̧	Î	̧	Î	̧	̧	̧	̧	̧	Î	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	Î	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧	̧â	Î	̧)n3	+n4	,	4n	where	C	is	the	number	of	ways	in	which	we	can	assign	n1	starch-green,	n2	sugar-white,	n3	starch-white	and	n4	sugar-green	to	n	plants.	Hence	the	loglikelihood	`(Î	̧)	is	given	by	`(Î	̧)	=	ln(C)	âÃ	̄n(4)	+	n1	ln(2	+	Î	̧)	+	n2	ln(Î	̧)	+	(n3	+	n4	)	ln(1	Î	̧).	532	Full
solutions	from	MIPS:	DO	NOT	DISTRIBUTE	A	short	calculation	that	d`(Î	̧)	=0	dÎ	̧	nÎ	̧2	âÃ	̧Â	(n1	âÂ	̧Â	̧Â	2n3	âÂ	̧Â	2n4	)Î	̧	âÃ	̧	âÂ	̧	âÂ	2n2	=	0,	â,	âÂ	so	the	maximum	likelihood	estimate	of	̧	is	(after	checking	that	L(Î	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	maximum	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧Â	̧	#2	#	2n3	#	2n4	+	p	(n1	#	2n3	#
2n4	)2	+	8nn2	.	2n	21.9	The	probability	density	of	this	distribution	is	given	by	fÎ±,Î2	(x)	=	0	if	x	is	not	between	Î±	and	Î2,	and	1	Î±	fÎ±	fÎ±,Î2	(x)	=	for	Î±	â¤¤	x	â¤	Î2	Î2.	Since	xi	must	be	in	the	range	between	Î±	and	Î2,	the	probability	(which	is	a	function	of	two	variables!)	is	given	by	L(Î±,	Î2)	=	1	Î2âÎ±	n	per	Î±	â¤	x(1)	and	Î2	â¥	x(n)	,	and	L(Î±,	Î2)	=	0
for	all	other	values	of	Î±	and	Î2.	So	outside	the	rectangle	(â,	x(1)	]Ã	[x(n)	,	â)	probability	It	is	zero,	and	clearly	on	this	rectangle	reaches	its	maximum	in	(x(1)	,	x(n)	).	21.10	The	probability	is	L	(Î±)	=	Î±	Î±	Î±	̄±	̄·····	xÎ±+1	xÎ±+1	1	2	Î±	xÎ±	+	n	=	Î±	Y	n	â¢¢¢¢¢¢	Î±+1	,	i=1	therefore	the	loglikelihood	is	'	(Î±)	=	n	ln	Î±	«	(Î±	+	1)	ln	Y	n	xi	.	i=1
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massimo	massimo	massimo	massimo	massimo	massimo	massimo	massimo	massimo	massimo	massimo	massimo	massimo	massimo	massimo	Then	L(N)	reaches	its	maximum	to	y(n);	the	highest	estimate	of	N	verasimiglianza	is	N	21.12	Since	L(N)	=	P(Z	=	k),	from	Exercise	4.13c	follows	that	L(N)	=	m	k	N	râk	N	r.	To	see	that	L(N)	increases	for	N	<	mr,
and	decreases	for	N	>	mr,	consider	k	k	the	ratio	L(N)/L(N	â	1).	After	some	elementary	calculations	it	is	found	that	(N	â	m)(n	â	r)	L(N	)	=	.	L(N	â	1)	N	(N	â	r	+	k)	L(N)	âr)	So	L(N)	is	increasing	if	L(N	=	N(N(Nâm)(N	>	1,	and	another	elementary	calculation	shows	that	this	happens	when	N	<	k	.	21.13	Sia	N	(t1	,	t)customers	arriving	in	the	show	between
time	t1	and	time	t2	.	Therefore,	it	follows	from	the	hypothesis	that	customers	arrive	at	the	store	according	to	a	Poisson	process	with	rate	λ,	that	P(N(t1	,	t2	)	=	k)	=	(λ(t2	−	t1	))k	−λ(t2	−t1	)	and	,	k!	per	k	=	0,	1,	2,	.	.	.	.	.	.	.	.	.	.	.45	(λ)	is	given	by	L(λ)	=	P(N)	1	3	1	2	−λ	=	λ	+	λ	and	128	8	L(λ)	=	Time	L0	(λ)	=	0	if	and	only	if	λ3	+	13λ2	−	32λ	=	0,	we
find	that	√	−13+	297	λ=	=	2.1168439.	2	534	Solutions	complete	with	MIPS:	NOT	DISTRIBUTE	21.14	For	i	=	1,	2,	n,	is	the	realization	of	a	continuous	Random	variable	Ri.	Since	the	disk	hits	do	not	affect	each	other,	the	Ri	are	independent,	and	all	have	the	same	distribution	function	Fθ	(x)	=	x2	/θ2	if	x	is	between	0	and	θ.	But	then	fθ	(x)	=	2x/θ2	per	x
between	0	and	θ	(e	f	(x)	=	0	otherwise.	(b)	the	maximum	number	of	the	discs	is:	Since	sn	is	the	realization	of	a	Bin	(n,	p)	distributed	random	variable	Sn	,	we	find	that	the	probability	L(p)	is	given	by	!	L(p)	=	n	psn	(1	−	p)n−sn	,	sn	from	which	it	is	seen	that	the	probability	of	log	`(p)	meets	n`(p)	=	ln	sn!	+	sn	ln	p	+	(n	−	sn	)	ln	)	ln	)	ln	)	ln	)	But	then
differentiating	`(p)	compared	to	p	yields	that	`0	(p)	=	sn	n	−	sn	−	,	p	1−p	and	we	find	that	`0	(p)	=	0	if	and	only	if	p	=	sn	/n.	Since	`(p)	reaches	a	maximum	to	this	p	value	(check	this!),	we	got	that	sn	/n	is	the	maximum	probability	29.1	Complete	solutions	535	estimate	(and	Sn	/n	probability)Estimate	for	Ã¯	â,¬,	and	that	2N	T	=	sn	is	the	maximum
probability	estimate	for	Ã¯	â,¬.	P	22.1	a	from	xi	yi	=	12.4,	(cf	(22.1)	and	(22.2)),	which	n	Î²Ã	«â	€	=	ppp	xi	=	9,	p	yi	=	4.8,	p	x2i	=	35,	en	=	3,	we	find	p	xi	yi	Ã,	'(xi)	(yi)	3	ã,	Â	·	12.4	ã,'	9	Ã,	Â	·	4.8	1	pp	=	=	Ã,	',	n	x2i	Ã	¢'	(xi)	2	3	ã,	Â	·	35	ã,	'	92	4	and	Î	±	Â	±	Ã,	â	€	œ	Ã,	Ã,	'Î²Ã	â	€	œ	â	€	Ã	¢	Â¯N	=	2.35.	Ã	1).	It	is	clear	that	we	must	have	this	Î²	<	0	(since
otherwise	A(Î±,	Î²)	â¥	|0	â	Î±	â	2Î²|	>	1).	Considering	the	various	cases	for	Î±,	A	(Î±,	Î2)	reaches	its	minimum	at	Î±	=	2	and	Î2	=	âÀ1.	22.11	a	In	the	current	set-up,	S	(Î2,	Î3)	=	n	X	2	yi	âÀ	(Î2xi	+	Î3x2i).	i=1	Differentiation	S	(Î2,	Î3)	a	Î2	and	Î3	produces	X	â¢S	=	â¢2	xi	yi	â¢	Î2xi	â¢	Î3x2i	âÊÎ2	i=1	n	and	X	2	âÊS	=	â¢2	xi	yi	â¢¢	Î2xi	â¢¢	Î3xi2	â¢	Î3	Î3	i	=	1
and	Î2	n	X	i=1	n	X	x3i	=	i=1	x3i	+	Î3	n	X	i=1	n	X	xi	yi	=	1	x4i	=	n	X	x2i	yi3	=	(xi)	(xi)	Ã	¢	'(xi)	p	X3i	p	x4i	xi	ep	2	pp	X3i	p	X2i	yi	ppp	xi	xi	yi	(X2i)	(X2i	yi)	Ã	¢'	(X3i)	(xi	yi)	p	2	P	4	P	3	2.	Î	=	p	2	p	3	=	(xi)	(xi)	Ã	¢	'(xi)	p	p	X3i	x4i	xi	xi	since	©	S	(i²,	I³)	is	a	Ã	¢	â	¬	~	¢	VaseÃ	â	¬	¢	â,	the	stationary	point	above	(i²,	I³)	is	a	global	minimum	for	S	(i²,	I³).	This	ends
the	exercise.	At	22:12	Since	the	denominator	of	Î²Ã	"â	is	a	number,	not	a	random	variable,	one	has	to	ppphie	[n	(xi	yi)	Ã	¢	'(xi)	(yi)]	p	2	pe	Î²Ã"	â	=	.	x	Xi	Ã	'(Xi)	2	In	addition,	the	numerator	of	the	latter	fraction	can	be	written	as	complete	solutions	H	XE	29.1	N	which	is	equal	to	nx	ih	x	xi	yi	Ã	¢'	and	(x	(xi	and	[yi])	It	'(x	xi)	(xi)	x	539	yi),	and	[yi].	22:12	B
Substituting	E	[Yi]	=	Î	±	+	Î²XI	last	expression,	we	find	that	Hin	and	Î²Ã	«â	=	PPP	(XI	(Î	±	+	Î²xixi))	Ã	¢	'(xi)	[(Î	±	+	Î	±)	[(±	Ã	Â	+	Î²xi)]	PP.	x	X2i	Ã	¢	'(xi)	2	hello	c	22:12	the	previous	expression	for	the	numerator	and	Î²Ã	«â	can	be	simplified	in	nÃ®	Â	±	p	xi	+	nÎ²	which	is	equal	to	pp	X2i	Ã	¢'	Â	±	nÃ®	xi	Ã	¢	'i²	(PP	n	X2i	Ã	¢'	(xi)	2	pp	xi)	(xi	p),	p	i²	(n	X2i
Ã	'(xi)	2).	P	p	n	X2i	Ã	¢	'(xi)	2	22:12	h	i	c	D	From	Now	that	follows	and	Î²Ã	«â	=	i²,	ie,	Î²Ã«	â	is	an	unbiased	estimator	for	I².	23.1	This	is	the	case:	normal	data	with	known	variance.	So	we	should	use	the	formula	from	section	23.2	(the	variance	of	known	cases):	AAE	AAE	Ã	¢	An	+	1.96	x	Â¡	Ã	¢	Ã	¢	An	A	'1.96	¢	Ã	Â¡,	xnn,	where	x	Ã	¢	AN	=	743,	AAE	=	5
and	N	=	16.	Since	©	zi	±	Â	±	/	2	=	Z0.025	=	1.96,	the	95%	confidence	interval	is:	5	5743	Ã	'1,96	·	Ã	Â	Ã	¢	Â¡,	743	+	1,96	Å	Ã	Â	·	16	16	=	(740.55,	745.45).	23.2	This	is	the	case:	normal	data	with	unknown	variance.	So	we	should	use	the	formula	from	section	23.2	(the	variance	of	unknown	cases):	SN	SN	X	Ã	Ã	'TNA	¢'	1	Ã	Â	±	/	2	Ã	¢	Â¡,	x	¢	Ã	¢	An	+
TNA	'	1,	A®	Â	±	/	2	Ã	¢	Â¡	nn,	where	x	Ã	¢	AN	=	3.54,	sn	=	0.13	and	n	=	34.	TNA	because	©	¢	'1,	Î	±	/	2	=	T33.0.01	Ã	¢	â	°	T30.01	=	2.457,	98%	confidence	interval	is:	0.13	0.13	3:54	Ã	'2,457	Ã	¢	Â	·	Ã	¢	Â¡,	3:54	2,457	+	Ã	Ã	¢	Â¡	34	34	=	(3,485,	3,595).	You	may	repeat	the	same	calculation	using	T33.0.01	=	2,445	(obtained	from	a	software	package)
and	find	(3.4855,	3.5945).	23.3	This	is	the	case:	normal	data	with	unknown	variance.	So	we	should	use	the	formula	from	section	23.2	(the	variance	of	unknown	cases):	SN	SN	X	Ã	Ã	'TNA	¢'	1	Ã	Â	±	/	2	Ã	¢	Â¡,	x	¢	Ã	¢	An	+	TNA	'	1,	A®	Â	±	/	2	Ã	¢	Â¡	nn,	where	x	Ã	¢	AN	=	93.5,	0.75	sn	=	en	â	â	=	10.	Because	TNA	©	¢	'1,	Î	±	Â	±	/	2	=	T9,0.025	=	2.262,
the	95%	confidence	interval	is:	0.75	0.75	93.5	Ã	'Ã	Ã	¢	Â¡	2,262,	93.5	+	2.262	Ã	Ã	¢	Â¡	10	10	=	(92	,	96,	94036).	540	complete	solutions	from	MIPS:	not	to	distribute	23.4	This	is	the	case:	normal	data	with	unknown	variance.	So	we	should	use	the	formula	from	section	23.2	(the	variance	of	unknown	cases):	sn	sn	Ã	¢	An	+	TNA	¢	'1,	Î	±	/	2	x	Â¡	Ã	¢	Ã	¢	Ã
¢	AN'	TNA	¢	'1	,	Î	±	/	2	Ã	¢	Â¡,	xnn,	where	x	Ã	¢	AN	=	195.3,	sn	=	16.7	and	n	=	18.	Because	TNA	©	¢	'1,	Î	±	/	2	=	T17,0.025	=	2.110,	the	interval	the	95%	confidence	is:	16.7	16.7	195.3	Ã	'2110	Ã	¢	Â	·	Ã	¢	Â¡,	195.3	+	2.110	Ã	¢	Â¡	18	18	=	(186.99,	203.61).	23.5	A	standard	Confidence	interval	for	the	mean	of	a	normal	with	unknown	variation	applies,



with	n	=	23,	x	Ì	=	0,82	and	s	=	1,78,	as	follows:	s	s	x	Ì	âÀ	t22,0.025	Â·	âŸ	,	x	Ì	+	t22,0.025	Â·	âŸ	23	.	The	critical	values	come	from	the	distribution	t	(22):	t22,0.025	=	2.074.	The	effective	range	becomes:	1.78	1.78	0.82	â	2.074	Â-	â	,	0.82	+	2.074	Â-	â	23	=	(0.050,	1.590).	23.5	b	Generate	one	thousand	samples	of	23	size	by	drawing	with	the	substitution
of	23	numbers	1.06,	for	q	each	sample	1	22	P	x	ÏŠ	1	,	x	ÏŠ	2,2	,	.	.	.	,	x	ÏŠ	23	1,	2,	2,	2,	2,	2,	2,	2,	2,	2,	2,	2,	0,82/	(s	ÏŠ	23),	where	s	(97)	23	=	(x	Ì23)	2	.	23.5	c	We	need	to	estimate	the	critical	value	cULAl	such	that	P	(T	â¢	â¢¢	Ï¢¢	Ï¢)	â¢	0.025.	Let’s	take	the	number	=	â¢2.101,	the	25th	of	the	ordered	values,	an	estimate	for	25/1000	=	0.025	quantiles.
Similarly,	c(97)	is	estimated	by	976,	which	is	2.088.	The	bootstrap	confidence	interval	uses	the	values	of	cULA	instead	of	the	distribution	values	t	Â±tnâ1,Î±/2	,	but	beware:	câ¥l	is	from	the	left	tail	and	appears	on	the	right	side	of	the	interval	and	c|u	on	the	left	side:	x	Ìn	â	sn	câ¥u	â	n	,x	Ìn	â	sn	c|l	â	n	.	Substituting	c(97)	=	â2.101	and	cULA	=	2.088,
the	confidence	interval	becomes:	1.78	1.78	0.82	â	2.088	Â-	â	,	0.82	+	2.101	Â-	â	23	=	(0.045,	1.600).	23.6	a	PoichÃ©	gli	eventi	descritti	dalle	disuguaglianze	non	cambiano	quando	moltiplicamo	le	disuguaglianze	per	una	costante	positiva	o	aggiungiamo	o	sottraggono	una	costante,	il	Ìn	<	Î¸	<	U	Ìn	=	P(3Ln	+	7	<	3Î¼	+	7	<	3Un	+	7)	=	le	seguenti
paritÃ	detengono:	P	L	P(3Ln	<	3Î¼	<	3Un	)	=	P(Ln	<	Î¼	<	0,9	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	Î¼	<	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	L'intervallo	di	fiducia	per	Î¸	Ã¨	ottenuto	come
realizzazione	di	(L	Ì	is:	(ln	,	u	Ìn	)	=	(3ln	+	7,	3un	+	7).	This	is	obtained	by	transforming	the	confidence	interval	by	Î¼	(using	the	transformation	that	is	applied	to	Î¼	to	obtain	Î¸).	29.1	Complete	solutions	541	23.6	c	We	start	with	P(Ln	<	Î¼	<	Un	)	=	0.95	and	try	to	get	1	â	Î¼	in	between:	P(Ln	<	Î¼	<	)	=	P(âLn	>	>	>	â	>	=	>	=	1	The	confidence
interval:	(1	â	5,	1	â	(â2))	=	change:	L	(â4,	3).	23.6	d	If	we	knew	that	Ln	and	Un	were	always	positive,	then	we	could	conclude:	P(Ln	<	Î¼	<	Un	)	=	P	L2n	<	Î¼2	<	Un2	and	we	could	just	square	the	numbers	in	the	confidence	interval	for	Î¼	to	get	the	one	for	Î¸.	Without	the	assumption	of	positivity,	the	sharpest	conclusion	one	can	draw	from	Ln	<	Î¼	<
Un	is	that	Î¼2	is	smaller	than	the	maximum	of	L2n	and	Un2	.	Thus,	0.95	=	P(Ln	<	Î¼	<	Un	)	â¤	P	0	â¤	Î¼2	<	max{L2n	,	Un2	}	and	the	confidence	interval	[0,	max{ln2	,	u2n	})	=	[0,	25)	has	a	confidence	of	at	least	95%.	This	type	of	problem	can	occur	when	the	transformation	is	not	one-to-one	(both	âÀ1	and	1	are	mapped	to	1	squaring).	23.7	We	know
that	(ln	,	a)	=	(2,	3),	where	ln	and	a	are	the	realizations	of	Ln	and,	Which	have	the	owner	P	(LN	1.	Large	X	values	̄	n	also	provide	X-values	against	H0:	Î»	=	1,	but	even	stronger	tests	against	H1:	Î»	>	1.	We	Â	̄n	has	critical	region	K	=	(0,	cl	].	This	is	an	example	in	which	it	concludes	that	T	=	X	alternative	hypothesis	and	test	statistics	differ	from	the
hypothesis	nothing	in	opposite	directions.	̄	̄	n	near	zero	correspond	test	statistics	T	0	=	andâ	¢Xn	takes	values	in	(0,	1).	Values	of	X	0	Â	̄	at	T	values	close	to	1,	and	large	Xn	values	correspond	to	T	0	values	close	to	0.	Thus,	only	T	0	values	close	to	1	are	in	favor	H1	:	Î"	>	1.	We	conclude	that	T	0	has	critical	region	K	0	=	[cu	,	1).	Here	the	alternative
hypothesis	and	the	test	statistics	deviate	from	the	hypothesis	nothing	in	the	same	direction.	Â	̄	n	near	1	are	in	favor	of	H0	:	Î"	=	1.	The	values	of	X	Â	̄n	close	26,8	b	Again,	the	values	of	X	Â	̄n	suggest	Î"	<	1.	So,	both	small	to	zero	suggest	Î"	>	1,	while	large	values	of	X	Â	̄n	are	in	favor	of	H1	:	Î"	6=	1.	We	conclude	that	T	=	X	Â	̄n	has	and	great	values	of	X
region	criticism	K	=	(0,	cl	]	âa	[cu	,	â).	Â	̄n	correspond	to	T	0	values	close	to	1	and	0.	So,	small	and	large	values	of	X	values	of	T	0	are	close	to	0	and	close	to	1	are	in	favor	of	H1	:	Î"	6=	1.	We	conclude	that	T	0	has	critical	region	K	0	=	(0,	c0l	]	âa	[c0u	,	1).	Both	test	statistics	differ	from	the	hypothesis	nothing	in	the	same	directions	as	the	alternative
hypothesis.	Â	̄	n	)2	assumes	values	in	[0,	â).	Since	Âμ	is	the	expectation	26.9	a	test	statistics	T	=	(X	Â	̄	n	is	near	Âμ	of	the	distribution	N	(Âμ,	1),	according	to	the	law	of	the	big	numbers,	X	Â	̄	n	near	zero	are	in	favor	of	H0	:	Âμ	=	0.	Great	negative	values	Therefore,	the	values	of	X	Â	̄n	suggest	Âμ	<	0,	and	great	positive	values	of	X	Â	̄n	suggest	Âμ	>	0.
Therefore,	both	X	Â	̄n	are	in	favor	of	H1	:	Âμ	6=	0.	These	great	negative	values	and	great	positive	values	of	X	correspond	to	great	positive	values	of	T,	so	T	has	critical	region	K	=	[cu	,	â)].	This	is	an	example	where	the	test	statistics	differ	from	the	hypothesis	nothing	in	one	direction,	whilealternative	is	divided	in	two	directions.	TryT	0	takes	the	values
in	(âÊ¢¢,	0)	Large	negative	values	and	large	Ì	n	correspond	to	the	values	of	T	0	near	zero.	Therefore,	T	0	has	positive	values	of	X	0	critical	region	K	=	[c0l	,	0)	habit	(0,	c0u	].	This	is	an	example	where	the	statistical	test	deviates	from	the	null	hypothesis	for	small	values,	while	the	alternative	hypothesis	deviates	for	large	values.	552	Complete	Solutions
from	MIPS:	NOT	DISTRIBUTED	Ì	n	are	in	favor	of	Î1⁄4	>	0,	which	correspond	to	26.9	b	Only	large	positive	values	of	X	large	values	of	T	.	So,	T	has	a	critical	region	K	=	[cu	,	â¢).	This	is	an	example	where	the	test	statistic	has	the	same	type	of	critical	region	with	a	one-sided	or	two-sided	alternative.	Of	course,	the	critical	value	cu	in	part	b	is	different
from	the	critical	value	in	part	a.	N	corresponds	to	small	positive	values	of	T	0	.	So,	T	0	has	large	positive	values	of	X	critical	region	K	0	=	(0,	c0u	].	This	is	another	example	where	the	statistical	test	deviates	from	the	null	hypothesis	for	small	values,	while	the	alternative	hypothesis	deviates	for	large	values.	27.1	a	The	value	of	the	t-test	statistic	is	t=	x
Ìn	âÀ	10	11	â	¢¢¢	10	â		=	â																																									Î1⁄4	=	10	in	favour	of	H1:	Î1⁄4	6	=	10.	27.1	b	The	correct	critical	value	is	now	tnâÀ1,Î±	=	t15,0.05	=	1.753.	The	observed	value	t	=	2	is	greater	than	this,	so	we	reject	H0:	Î1⁄4	=	10	in	favor	of	H1:	Î1⁄4	>	10.	27.2	a	The	belief	that	the	pouring	temperature	is	at	the	right	destination	setting	is	tested.	The
alternative	scenario	should	be	the	belief	that	the	pouring	temperature	differs	from	the	target	setting.	So,	test	H0:	Î1⁄4	=	2550	against	H1:	Î1⁄4	6	=	2550.	27.2	b.	The	value	of	the	T-test	statistic	is	t=	x	Ìn	â	¢	2550	2558.7	â	¢	2550	â			=	1.21.	â			=	â																														Therefore,	the	correct	critical	value	is	tnâÀ1,Î±/2	=	t9,0.025	=	3,169.	The	observed
value	t	=	1.21	is	smaller	than	this,	so	we	do	not	reject	H0:	Î1⁄4	=	2550	in	favor	of	H1:	Î1⁄4	6	=	2550.	27.3	a	The	alternative	scenario	should	represent	the	belief	that	the	bankruptcy	burden	exceeds	10	MPa.	Therefore,	take	H1:	Î1⁄4	>	10.	27.3	b	The	value	of	the	T-test	statistic	is	t=13.71	âÀ	10	x	Ìn	âÀ	10	â‡‡‡	=	4.902.	sn	/	n	3.55/	22	Since	H1:	Î1⁄4	>	10,
only	the	large	T	values	are	in	favour	of	H1	.	Therefore,	the	correct	critical	value	is	tnâÀ	1,Î±	=	t21,0.05	=	1,721.	The	observed	value	t	=	4,902	is	greater	than	this,	so	we	reject	H0:	Î1⁄4	=	10	in	favor	of	H1:	Î1⁄4	>	10.	27.4	The	value	of	the	t-test	statistic	is	t=	x	Ì	n	â	¢	31	31.012	â	̃	31	â					=	0.35.	sn	/	n	0.1294/	22	Since	H1:	Î1⁄4	>	31,	only	the	large	T	values
are	in	favour	of	H1	.	Therefore,	the	correct	critical	value	is	tnâÀ1,Î±	=	t21,0.01	=	2,518.	The	observed	value	t	=	0.435	is	smaller	than	this,	so	we	do	not	reject	H0:	Î1⁄4	=	31	in	favor	of	H1:	Î1⁄4	>	31.	29.1	complete27.5	In	the	interest	is	if	the	inbreeding	coefficient	exceeds	0.	Is	ÃžÂ¼	represent	this	coefficient	for	the	vespe	species.	The	value	0	is	a	priori
specified	value	of	the	parameter,	then	test	null	hypothesis	H0:	ÃžÂ¼	=	0.	The	alternative	hypothesis	should	express	the	conviction	that	the	inbreeding	coefficient	exceeds	0.	So,	we	take	alternative	hypothesis	H1:	ÃžÂ¼	>	0.	The	value	of	the	test	statistics	is	T	=	0.044	Ã	¢	=	0.70.	0.884	/	197	27.5	b	BenichÃ	©	n	=	197	is	large,	there	is	approximate	the
distribution	of	t	under	the	hypothesis	nothing	from	a	group	N	(0,	1).	The	value	t	=	0.70	is	right	to	the	right	of	zero,	so	that	the	value	p	is	the	right	probability	of	queue	p	(t	to	¥	0.70).	Using	the	normal	approximation	we	find	from	the	table	??	That	right	tail	probability	p	(t	¥	0.70)	to	1	to	Ãž	|	(0.70)	=	0.2420.	This	means	that	the	value	of	the	test	statistics
is	not	very	far	in	the	(right)	queue	of	the	distribution	and	is	therefore	not	considered	exceptionally	large.	We	do	not	refuse	the	hypothesis.	27.6	The	conviction	that	the	intercept	is	zero	is	tested.	The	alternative	hypothesis	should	represent	the	conviction	that	differs	from	intercepting	zero.	As	a	result,	test	H0:	Ãž	Â	±	=	0	against	H1:	Ãž	Â	±	6	=	0.	The
value	of	the	test	T	statistics	is	ta	=	Ãž	Â	±	Ã
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