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Posted November 20, 2009
Answers A and B in Problem10, Practice Examination 9have thesymbol !
mistyped asr in the numerator, and theyshould be:

70 T-1 ! n! #$1
A. f&vﬁﬁ B. fy(y)=ﬁ

Posted November 17, 2009
In Problem 17 in Practice Examination 14, answer choice A shid be

$0 y <0,

&

fY(y):%el!ez(eey+e!ey) 0O<y<eg

& 2 |
g €°"e? y#e
and answer choice D should be:
0 y <0,

f,(y)=1 ¢ *(e+e?) O<y<e

&1

e -e?” y>e
The last sentence of the solution should be:
Therefore, we can take
0 y<O0,
f,(y)=1 €7 (e7+e?) 0<y<e

-& -

e’ .e? y>e

Posted September 2, 2009
In Problem 17 in Practice Examination 17, this statement

and f,(n+1)> f (n) forn=0, 1, 2, 3, 4.
should be removed.

Posted July 9, 2009
In the solution of Problem 26 in Practice Examination 19, the formula:



0 x<0,
FXZ(x)=2FX(x)—FX1(x)= 0.5x Osx<l

1 x=>1.
should be:
$0 x<o
R (¥)=2F, ()1 By (1)=%05¢ 0" x<2
&1 x#2

Posted July 1, 2009
In Section 2, the general definition of a percentile should be
the 100p-th percentileof the distribution oK is the numbeix, which satisfies both of

the following inequalitiesPr(X! xp)" p and Pr(X! xp)! 1" p.

Posted June 19, 2009

In the discussion of the mode of Poisson distribution on page 45, the expression
and as soom ! " #1,

should be:
and as soon as! " #1,

Posted June 18, 2009
The last formula in the solution of Problem 19 of Practice Examination 5 should be
Pr(x! 10)" %:i instead of Pr(X ! 10) <L2:i.

4 16 4 16

Posted June 17, 2009
In the statement of Problem 9 in Practice Examination 7Pr (X >800) should be

Pr(X>800), and in the solution, all inequalities should be changed accordingly.

Posted May 24, 2009

Problem 7 in Practice Examination 20 needs, unfortunately, a major overhaul. My
apologies. Here is what the problem should ga

The amount of damag€in a car accident is given by the exponential distribution with
mean 10,000. The insurance policy covering that damage has a deductible of 500 and a
policy limit of 200,000 Which of the following numbers is the closesthe cefficient

of variation of the amount paid per payment (i.e., amount paid given that a payment is
made by the insurance company).



A. 1.00 B. 110 C.120 D. 130 E. 140

Solution.
Let us writeY for the amount paid per payntefhen

Y =(min(X —500,100000- 500)| X > 500) = (min(X —500,99500)| X > 500).
Therefore, fory > 0,
R (y)=Pr(Y <y)=Pr(min(X - 500,99500) < y{ X > 500) =

Pr(500 < X < y+ 500
r(S00< X<y ), y < 99500,

= Pr(X >500) —

1, y > 99500,

—005-—Y

e _a 10000 oy

= 005 , ¥<99500, L_J) 1—e %0 y<99500,
=
1, y < 99500, 1, y >99500.

Note that the distribution of is mixed, with a point mass yat 99500, where CDF
jumps bye'*%. This gives us

A B
% ———¢ 10000 Q" y" 9950Q

F ( ): 9$/o 10000
Y y % e! 9.951 y - 99500
‘go 0, otherwise.
Therefore
y Y
99500ye! 10000 u=y v =1 g 10000
E(Y)= " =———dy+99500** = 1 =
o 10000 du=dy dv=———e 0%y

10000

Integration by patsin theintegral

,y [Y799500 99500y
=1 ye' 10000 4+ n e’ 10000 dy+ 995003! 995 _
y=0 0
=19950C *** +1000(F, (99500 + 99500 *** =10000(1! € °*)# 9999.5227
Furthermore,



y
y !
[ —\/2 -
99500 1 2 5" 10000 u=y v=1g 10000

€ |
E(Yz) = n ylowdy_'_ 995002 %.9.95 = 1 . _
0 du=2ydy dv= me' 10000 ¢y
| ##H##H#H2" %%####%
Integration by parts in the integral
oy Y9300 99500 Ly
=1 y2 He 10000 + 2ye' 10000 dy+ 095002 #e' %% =
y=0 0

99500 Y !ﬁ
=199500% #' > +20000# "
000

0

dy+99500° #°* =

99500 Y !ﬁ
=20000# "
000

0

=20000410000(1! &°%)1 99500€ ***) =

dy=20000(E(Y)! 99500€°*)=

=20000#410000 ! 109500€°**) =10° 200! 2190€°**) $199895476.

Based on this
Var(Y)=E(Y?)-(E(Y))’ =10°-(200- 21905°%) - 10° (1- &°%)" ~ 99905021.¢
The coefficient of variation is
6 " "995\n 4811 "995)2
NVa(y) J10°1(200" 2190 ) 10°(1" ) 40,9996

E(Y) 100001" ¢"°%)

Answer A.

Posted May 17, 2009

Problem 25 in Practice Examination 18 and its soliwn should be:

P Sample Exam QuestionsProblem No. 128 also Dr. OstaszewskiOs online exercise
posted November 15, 2008

An insurance agent offers his clients auto insurance, homeowners insurance and renters
insurance. The purchase of homeowners insurandehe purchase of renters insurance
are mutually exclusive. The profile of the agentOs clients is as follows:

i) 17% of the clients have none of these three products.

i) 64% of the clients have auto insurance.

iii) Twice as many of the clients haverheowners insurance as have renters insurance.
iv) 35% of the clients have two of these three products.

V) 11% of the clients have homeowners insurance, but not auto insurance.

Calculate the percentage of the agentOs clients that have both auto andsardecs.

A. 7% B. 10% C. 16% D. 25% E. 28%

Solution.



Let H be the event of a client having a homeowners insur&ige the event of a client
having a renters insurance, aathe the event of a client having an auto insurance. We
are given that

Pr((H! R1 A)f°)=017,
sothatPr(H! R! A)=0.83.We are also given thad | R=", so that
Pr(H nR)=0. Note thatA! H! R" H! R sothatPr(A! H! R)=0, as well.
Also, Pr(A)=0.64 Pr(H)=2Pr(R), and
Pr(A! H)" Pr(A! H! R)+Pr(A! R)" Pr(A!l H! R)+
+Pr(H! R)" Pr(A! H! R)=Pr(A! H)+Pr(A! R)=0.35.
Finally, we are also given that
Pr(H! A)=Pr(H! (A" H))=Pr(H)! Pr(A" H)=0.11.
The quantity we are looking for B (A! R). First note that
0.83=Pr(H URUA)=Pr(H)+Pr(R)+Pr(A)-
—Pr(HAR)=Pr(HAA)-Pr(RNA)+Pr(HARAA)=3Pr(R)+0.64—0.35
This means thalr (R) = 0.18 and consequentlfr(H)=0.36. But
0.36=Pr(H)=Pr(H! A)+Pr(H" A)=Pr(H! A)+0.11
so thatPr(H! A)=0.25 andPr(A! R)=0.35" 0.25=0.10.
Answer B.

Posted April 23, 2009

In Problem 20, Practice Examination 14, the first setence of the solution should be:

Let us define the following random variahles

X: time until death oDwizeel by causes other than their private plane crash,

Y : time until death oBatellite Component byauses other than their private plane crash,
Z : time until death oDwizeel and Satellite Component as a result of their private plane
crash.

The solution has the wordofGnistyped asOod.O

Posted April 23, 2009
In Problem 9, Practice Examination 14, the Greek letter! in the statement of the
problem should be replaced by the Greek letterr.

Posted April 6, 2009

In the text of Problem 4 in Practice Examination 11, the senteec

We put that chip aside and pick a second chip from the same cadntaine
should be:

We put that chip aside and pick a second chip from the same containe



Posted April 6, 2009
[n the text pf Problem 7 in Practice Examination 3, the worddwhwther&hould be
OwhetherO.

Posted April 6, 2009

In the text of Problem 30 in Practice Examination 19 the expression:
! denotes the number of those variable added,

should be

! denotes the number of those variablddeal,

Posted April 6, 2009
The first sentence of Problem 28 in Practice Examination 19 should be:
A box contains 4edballs and 6 white balls.

Posted April 6, 2009
The text of Problem 24 in Practice Examination 19 should be:
You are given a random sale X,, X, from the exponential distribution with mean of 1.

Let Y,,Y, be the corresponding order statistics. Defihe Y, —Y,. Find the
probability density function afJ, where positive.

1,
A. 2¢ B. %e' 2 C.e" D. ue" L e

Posted April 6, 2009

The solution of Problem 15 in Practice Examination 19 should be:
Solution.

The amounthe insurance company pays is

0 if thereisno fire and no $om, i.e., with probability 0.99-0.97,
900 if thereisafire and no $om, i.e, with probability 0.01: 0.97,
2900 if thereisno fire and asorm, i.e., with probability 0.99-0.03
3900 if theeisafire and asom, i.e., with probability 0.01- 0.03.

Therefore,
E(X) =0.01'!0.97'900+ 0.99!0.03!2900+ 0.01!0.03! 3900=96.03

Also,

E(Xz) =0.0110.97!90C + 0.99!0.031290C + 0.01!0.03! 390F = 262197
This gives us

var(X)=E(X?)! (E(X))’ " 252975.23¢
and



1 = Var(X) " 502.9664

The coefficient of variation is
Var(X)

E(X)

Answer A.

~5.2376

Posted April 6, 2009

In the text of Problem 13, Practice Examination 19, the expression
atattendant

should be
anattendant

Posted April 6, 2009
In the second displayed formula in the solution of Problem 11 in Practice
Examination 19, the expression

11Pr(X =1)+2!Pr(X =2)+31Pr(X =3)

Pr(N <4)
should be
11Pr(N =1)+2!Pr(N =2)+3!Pr(N =3)
Pr(N < 4)

Posted April 6, 2009
In the text of Problem 9 in Practice Examination 19, statement |l should read:
II. Y- X has a normal distributioihand only if / > 0.

Posted April 6, 2009

In the text of Problem 2 in Practice Examination 19, the expression
(these two but no all three)

should be

these two but rtaall three)

Posted April 6, 2009
In the solution of Problem 1 n Practice Examination 19, the second displayed
formula should be

1

2In21 1°

instead of



1
2In2! 1

Posted April 3, 2009

On page 25 of the manual, the expression

0.60 and 0.40, assigned ¥y and X,, respectively.
should be

0.40 and 0.60, assigned ¥y and X,, respectively.

Posted March 19, 2009

The solution of Problem 3 in Practice Examination 8 should be:

Let E be theevent that a new insured is accidéee during the second policy year, @d

be the event that a new insured is accidexg during the first policy year, and Btbe

the event that this new insured was accidesd the last year, before the policysva

issued. Note that for any year only the previous year affects a given year, but not the year
before that. Therefore

(EAFAG)U(ENFAG)U(ENFCNG)U(ENFNGS))=
(ENFNG)+P(ENFNG®)+P(ENF°NG)+Pr(ENF°NG®)=
(G)-Pr(F|G)-Pr(E|F nG)+Pr(G®)-Pr(F|G®)-Pr(E|[F nG®)+
+Pr(G)-Pr(F°|G)- Pr(E|F° N G)+Pr(G) - Pr(F°|G°)- Pr(E|F° nG) =
=0.7-0.8-0.8+0.3-0.6-0.8+0.7-(1-0.8)- 0.6+ 0.3- (1 0.6)- 0.6 = 0.748.
Answer E.

Pr
Pr
Pr

Posted March 5, 2009
The first sentence of Problem 16 in Practice Examination 6 should end with< 1,

instead of r > 1.

Posted March 2, 2009
The properties of the cumulant momentgenerating function should be:
The cumulant generating function has the following properties:

! - d {X - E(Xe‘x) —
1 ,(0)=0, a|nE(e )tzo_mtzo_E(x),
o2 Cd E(Xe¥)|  E(X?€*)E(e*)-E(Xe*)E(xe¥)|
dt2 Wx(t)tzo_a E(etx) t:O_ (E(etx))z —Var(X);




) =[x e))

F.
but fork > 3,
dk (k) k
V()=o) <E((x—EX))).
t=0
Also, if X andY are independent (we will discuss this concept later),

! aen8)=1 (@) £t and oy ()= 4 (1) +1 (1),

Posted January 13, 2009
In Practice Examination 8, Problem 24, the calculation of the expected value had a
typo, an extra, unnecessary in the second line, and it instead should be:

E(X)= S k-Pr(X=K)=1.Pr(X=1)+ 3 k-Pr(X=K)=
= p++i(k+1)-Pr(x: k+1)= p++ik-Pr(x= k+1)+§Pr(x: k+1)=

k=1

_ p++2;k.(1_ p)-Pr(X=k)+ [fpr(xzkﬂ))—Pr(x:OH)

k=0

=Pr(X=Kk+1)

this sum is equal to 1

=p+(1- D)'ik‘l’f(x:k)+(1_Pr(x:1)):

k=1

= p+(1-p)-E(X)+(1-p)=1+(1-p)-E(X).

Posted January 12, 2009
In Problem 28 in Practice Examination 20, the answer choices should be:
A.2.04 B.2.% C.3.01 D. 3.27 E. 3.98
In the solution, the payment made variable should be:
3 0 whenY <4,
W=%Y!4 when4"Y<9
&5 whenY # 9.

The expected value should be calculated as:



1 u=y"4 v:"(a"éy
E(w)= #)'geg dy+#y" 4)'%6* dy+#5'—e§ydy= L |F
P #B du=dy dv=—e?®dy
| HHAHMH" HAERHBD

Integration by parts in the second integral

% % “iy(y:9( 9 .1, ) .9 1 )
=t (y"4)"es, *+#e dy+ #e dy—"5e8+#3 dy+ #e "dy=
& & LY s
y=4
5> % ..iy“( % APEC e
="5e?®+'"8e? "5ed *=8e?2" 8e?, 2.2550.
& y=4) & y=o )

The answer choice should b8.

Posted January 12, 2009
In Problem 29 in Practice Examination 20, the answer choices should be:
A.0.19 B. 109 C. 149 D.1.87 E. 2.00

and in the solution, the survival function should be:sx(x|Y >1) =1forx<1,
s (XY >1)=0 forx>3,and

1 3 27
XY >1)=——x+—x>+—
Sx( | ) 24 28 28
for 1 <x < 3.The expected value calculation should be corrected to say:
1 3 . $ , [x=31
E(X]Y >1)="1tdx+ "ggtiﬁ + 3y +2—72 dx=1+ %?gtix“ vl +2—7xz =
0 , 7014 28 28 00 56 28 28 21%
81 27 81 1 27' 80,26 54 _17
=1#H—+—+—

=1+ — — .
%5 56 28 28l %56 28" 28l 56 28 28 7
The resulting variance is

21 "170 21 2 14911 144 4
213 179 _ 213 289 14911 1445 _ 46 (01878,
7& 35 49 245 5

The answer choice should bA.

Var(X|Y >1) =

Posted January 9, 2009

In Problem 29 in Practice Examination 19, the last sentence of the statement of the
problem should be:

Find the variance of the conditional distributionYofgivenX = x.

Instead of

Find the variancef the conditional distribution of, givenY =vy.

Posted November 8, 2008
Problem 11 in Practice Examination 13 had several typos, and it should be:



Mr. Warrick Beige is gambling at the newly openéou Was Robbethsino in Nevada.

In the game he is pjing, first he has to choose one of two coins: coin A or coin B. Both
coins are unfair. Coin A has the probability of heads of 0.60, and coin B has the
probability of heads of 0.40. Mr. Beige pays $20 to enter the game. He chooses a coin
randomly, but thehances of picking the coins are not equal. He has 40% chance of
picking coin A and 60% chance of picking coin B. Then he tosses the coin chosen. If the
result is heads, he is paid $250. If the result is tails, he pays $200. For an additional
payment of dollars Mr. Beige can test a coin chosen: he can toss it once and based on
the result, either walk away and get $20 paid initially back (he will do this if the first toss
results in tails), or toss the same coin again (he will do this if the first sdssri

heads). Assuming that Mr. Beige values all gambles based on the expected value of the
payoff (i.e., he isisk-neutral), calculate the value af such that Mr. Beige is indifferent
between testing a coin and not testing it.

A. $6.40 B. $4.00 C.$2.50 D. $0.00 E. £52.00

Solution.
We begin by labelling the events:
A: Coin A is picked,
B: Coin B is picked,
H, : First toss results in heads,
T, : Firg toss results in tails,
H, : Second toss results in heads,

T, : Second toss results in tails.
We know thatPr(A) = 0.40, Pr(B)=0.60, Pr(H,|A)=0.60 and Pr(H,|B)=0.40
Therefore, the probability of getting heads in the first toss is
Pr(H,)=Pr(H,|A)!Pr(A)+Pr(H,|B)!Pr(B) =

=0.40'0.60 +0.60!10.40 =0.24 +0.24 = 0.48.
Therefore, Mr. BeigeOs expected gain on this game without testing first is

1 $20 +0.48 "$250 +0.52"(! $200) = ! $4.00.
Note that the two coin tosses are indeggridand hence
Pr(H,! H,) Pr(H! H,|A)"Pr(A)+Pr(H,! H,|B)"Pr(B)

Pe(inal ) == pe (1) -
_ Pr(H,|A)"Pr(H,|A)"Pr(A) +Pr(H,| B)"Pr(H,|B)"Pr(B) _
B Pr(H,) -
_06"06"04+04"04"06 _
0.48

For now, let us disregard the casif testing the coin, and calculate the expected net
payoff of the game without that additional fee. If Mr. BeigeOs coin test results in tails, his
payoff for the game will beero. Thus the expected net payoff for the case when he tests
the coin (disregarding the feex#tollars) is



| $20+ $20"Pr(H{ ) +$250"Pr(H,)"Pr(H,| H,)! $200°Pr(H,)"Pr(T,|H,) =

=1%$20+$20"0.52+ $250"0.48"0.50! $200"0.48"0.50=$2.40
This means that Mr. BeigeOs expdpayoff changes frof4 to $2.40as a result of
testing the coin. In order foiirh to be indifferent between the two choices, the additional
fee should be set at the difference of these two amounts, equal to his gain in thedexpect
payoff of the game, i.e., $6.40
AnswerA.

Posted November 6, 2008

The first sentence of Problem 17n Practice Examination 17 should be:

You are given a discrete random variallsuch that its only possible values are 0, 1, 2,
3,4,and 5

instead of

You are given a discrete random variallsuch that its only possible values are 0, 1, 2,

3, 4, and 5and f (n+1) > f (n) forn=0, 1, 2, 3, 4.

Posted November 4, 2008

The answer choices in Problem 18, Practice Examination 16, should be:
A. 0.3333 B.0.4875 C. 0.6075 D.1.3333 E.2.1251

They were mislabeled a#\, B, B, C, E.



