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Question Sc :

-> The integral does diverge and you should
be able to justify why

one option : Limit Comparison

as X-Ot , the function will behave like t
-X

-> compare e toF

= ZimX-ot

since this limit is finite and positive constant,
both integrals will behave the same near 0.

&

: Since Sax diverges , so does Sax.



MGF of Poisson

hint:! for some a

Recall PMF of a Poisson RV is :

P(X=x)= when X-Pois(x)
for Xt 20 , 112, . . . 3

mx(+) = Ele)
Review of MGF !

E(X = EP(X)
= [ex()

- A

E(4 = Exp(X) =m
=

Elet) = Ze
+

p(x)

= e
*(exet) by hint

thus Mx(f = excet- 1)
when X Poiss(X)

p



Textbook Problem 4 .2.3

Let Wi ,
Wz, ...

be hid with distribution Exp(3)
Prove for some on that

P(Witwz+... +Wh < /2) > 0 . 999

-> technically you can use the CLT or WLLN
to solve this

We will use WLLN.

let Sn = Wi +Wz+... Wh

WinExp(3) , and independent.

↳ E(Wil = 1/ x = 113

WLLN says!wi(wi
This implies

himp()
We are interested in :

P(sn < E) = P(E)

Choose E= /6

nimp()

=>



(

Choose E= /6

nimp()

O1-6 -161-6
=S

You can argue:

P(1-51=) < P(sn < *)
-
limeI as no

= In such that

p)/* -51 = /6) > 0 .999

=> p(sn <2) = P) -512") > 0 . 99



Textbook 4 .2. 8

Let En ~Unif (0 .n)

Let Wn=En
En+ 1

W= 5 .

Prove that W w

WTS : · P-51 >t) = o

Notice : /Wn-5) = -5)
= I5En-5Ent
=

I
=
zn + 1

mp(1wn-5/ >) = zimpt)

=Zimp(znt <Sl

=Zimp(En <Slt-l



=Zimp(En<-
5ft- 1

↓
1 /111111) Lissi/IIIIII
O N

if 5/-1 < O , this probability is 0

=tim max (5/-1 , 0) since EnwUnif(On)
ng

M

= O

D

: Wh -> W

(=5)



Textbook 4 .3 .2

Y2 Unif(0 , 1)
Xn= yn

a.S
Prove xn-> 0
-

Ye [0 ,1) Zim Xn = Limy"
n-0

Y= 1 : ZimXn = Lim 1" = 1
no n-

But
, YvUnif(0 , 1) which is continuous, so

P(Y= 1) =0 > So we don't need to

worry about this case :

un0



Textbook 4 .4 .4

Let Wn have density 1 + X/n for O(x))

Itn O olw

where WwUnif(0 . 1).

snow EWns Few hint : use the CDF

wis
. Fun(x) -> Fw(x)

For 10 , Frn(x) = 0

x21 Fun(x) = 1

For : 0 < X < 1

Fwn(x) = P(Wn = x)

=Sitto Th
= i've S* + (n)at

= in (x + x&n)

= x + En

Itn



When =0 · Fun(X) = Fw(x) = 0

↓1
, Fwn(x) = Fw(x) = 1

0 < X <) :

Zim Frn(X)
ng

=tim X + Elen
n-[Itn ]

= X = Fw(X) cumulative[forUnit,
·: Zim Furn = Fu
n50

: We w



Question 23 (Exam Prep)
M= Patient has marker

T = Positive test

P(M) = 0 .03 = PLM4 = 1 -0 .03 = 0 .97

P (Correct Result) = 0 .92

P(TIM) = 4 PCT :M)

a) PCTIMC) , PCT'M

P (Correct Result) = P(T1M) + PCTIMY
~ ~

0 .92 = PCTIM)P(M) + PCT" /MC) P(MC)

0 .92 = (1-P(TIM)0 .03 + (1-P(TIM) 0 .97

0.92 = (1- P(T<(M))0 .03 + (1- 4P(T"IM)) 0 .97

=
P(TYM) = 0 .02

=> P(TIM2) = 4(0 .027 = 0.08

b) P(T) = PCTIM) P(M) + PCTIMC) PCM)
= (1-P(T< 1 M) ) PCM) + PCTIMCPLMC
= (1 - 0 .02) (0 .03) + 10 .08) (0 .97)
= 0 .107

-> law of tot probability.

c) P(MIT) = PCTIM)P(M) 3 Bayes
P(T)

= (0 . 98)(0 .03) = 0 .2748
0 . 107

The prob.... is 27 .48 I.



Question 22

N = 20

k= 8 Hypergeometric dist..

n= 6
p(X=) =(i)

(m)
P(X= 3) = (0)(20-8) = 56x220

38760

(2)
= 0 .3178

b) p(X = 1) = P(X=0) + P(x = 1)



↑

Question 12

Let Yi
,
v= /, . .. , .. ii . such that

E(Yi) = Bui such that

Tim
BER

let En =-B)

a) E(En) =ETri" - B)]
recall : ElaW +b) = aE(w) +b where abER

E (W +z) = E(W) + E(z)

=wilE[-B]
= n2) - B]
=n
= n (0)
=O



b) Var(Yi) = 52

let En =-B)
Var(zu) = var(n -B)
Recall ! Var(aW + b) = avar(w)

= (n- "2) Var(( - B)
var(w + z) = Var(w) + Var(z) + 2Cov(wwitRecall -

= nvar(-B) Sinceyi's are

independent

= n (var(ui)
=n(2) 52

=


