MULTIPLE CHOICE

® A probability distribution of the claim sizes (in hundreds of dollars) for
an automobile insurance policy is given in the table below:

Claimsize | 20 30 40 5 60 70 80
Probabililty [ 0.25 0.10 0.05 020 0.10 0.10 0.20

What percentage of the claims are within one standard deviation of the
mean claim size?

We caleulste: = 2000.05) +30¢0.10)+- -+ 70lo.10) +80(0.2) = 49

0 2= 20°€0.05)+30%0.10)#- .+ 70°00. 100+ 8600, 2) — 492
= 2900 — 240/
= 499

Thus, 0= V499 = 22.3% and so 9.«-—0‘) ,’u+a‘_)== (Ze. 66, 71.34)
Desired ﬁroéaéi/ivﬁy s O/0+0.05+0,20 + 0,/0+0./0 = OS5 _o_;

3

® The probability that a visit to a primary care physician’s (PCP) office
tesults in neither lab work nor referral (o a specialist is 0.35. Of those
Coming to a PCP’s office, 30% are referred to specialists and 40% re-
quire lab work. What is the probability that a visit to a PCP’s office

. results in both lab work and referral to a specialist? )
Let Azreferral +o lnb work Givenr FPCAUER )=0.35
B= re‘f’erra/ +o Sree:n.)is"“ FCA) = 0.4
’ cB)=0.3

By the Addition Rule, PCAUB) = PCA) + PCB)— PlAn B)
FCANB) = PCAY+P(B)—P(AUB)

PCANB) = PLA)Y+ P(B)— | +PCAUB) bySubtraction Fule
FCANB) = 0.4 +0,3—] +0.35 =

® You are given P(AU B) = 0.7 and P(AUB) = 0.9. What is P(A4)?

Note Hhat CAUB) UCAUB) = S since BU BE=3S.

By the Addition Rule, PCS)= PCAUR)+PCAUB)— PCTAUBIN$AUES)
| = 0.7+ 0.9 — PLA) since A is The onl

F(A} - /,6 _/ Common /”c

PCA) ==

® Suppose a fair die is rolled once. Which of the following pairs of events
are mutually exclusive?

g/ a’e#im’*ﬁan of ‘}nu‘/'ua/ﬁ/ exclusive 7 -z’-/;g '{‘Wo everls W/u'c/7 séare 2o
2
Common outromes are : A= the numbers jrea‘f&r Than 4 5
B= the numbers less 1+han 3




#® For a given data set, suppose that £ = 13 and s* = 9. According
to Tchebysheff’s Theorem, a lower bound for the proportion of data
points in the interval (9, 17) is

We need 4o Find k such Hat (7—-/(8) *rks)=( %, 17)
(13-3k, 13+3k) = (3,17)

and so 13—3k=9 or [/3+3k=/7

Sk=4 Bk = 4
k<3 K= %5 / .
'3
B/v Tche.b/she‘pp’s Theorem) a lower bound iSJiVeh b/ ['_'.T(‘r:= /—‘ (‘f)
| = /—7%
- 2
- 1

® A discrete random variable X can only take values in {1,2, 3,4} with
probability function p(z) = k(2z —1) for some (unknown) value k. The
probability that X = 3 is given by

Since, “%lo()()=/) we. must /')Avg /:(/)+/>(Z)+/=(3) +/>(‘/')=/
. K+ BKk+ Sk+ 7ke=/

lok =1
Thus, P(X=3)=p(8)= 2=l <

k= e
® The police in a small community know that 20% of the homeowners
leave their doors unlocked. Crime records show that 10% of the homes
_ whose doors arc locked are burglarized while 75% of those with unlocked
doors are burglarized. What is the probability that a burglarized home
was found to have its doors unlocked?

Let Bz bur larized home - Given: PCU)=0.2

U= Unlocked home P[B/U).?O./
Fcelu)=0.75

Using Bayes’T7 _ Pwepeslu)
| 79 Bayes” Theorem, we wait FLU[B)= PCUIP(8J0)+FCUIP(BT)

(0.2)00.75)
0.2)(0.75)+(0,8)(0.1)
0./5
0./15+ 0.08 B}

o 0.23 —
® Weekly CPU time (measured in hours) used by a local accounting firm
is & random variable having mean 55 and variance 196. The CPU time

costs the firm $200 per hour plus a $50 overhead charge. What is the
standard deviation of the weekly cost for CPU time? -

let X re.f?re.se.n"f' +the w:eld/ CPU +ime (mea.sure.a, in hours).

g—:s_/- i‘ana/am Var'iaé/e /:S C = 200X+‘ 50) Wblch /:7 //I.vear 1;7 )(-
us

> O, = 20043, = 20079 = (Z800

—
—

1l




1. A recent financial study examined the fluctuation in the monthly in-
terest rate of two particular mutual funds (i.e. Fund A and Fund B)
offered by the Bank of Montreal. The following table gives the end-
of-month interest rates of both of these mutual funds for 7 randomly
sclected months in 2009:

[Fund A (2) [ 7.31 [ 10.50 | 5.86 | 5.82 [ 16.11 | 7.87 | 7.22
[Fund B (J) [3.17 | 3.46 | 3.05|3.36 | 3.65 325 3.12 |

(4 marks) (a) Calculate the median and IQR of the Fund A date.
First, order the observations:
5.5 722 72 727 882 .50 /6.l

S(\'= median = 787
TAR = Q3 ""G’/

_ 8.82+/0.50 7.22+7.321
- 2 - Z

= 966—72(5
= 2,375

(4 marks) (b) Construct a scatter plot of the above data. Does there appear
to be a linear relationship betwecn the interest rates of thesc two
funds?

2.60 4
2,504

Find B (y) 340t .
3304

2204
o * Overallythere appears +

3.10 4 be_ a linear relationship.

3.004

V5 6787‘;‘/’ ';/k./fau:f-/élffﬁ'

(4 marks) (c) Compute the correlation cocfficient and'interpret xt in the context
of the questxon -

 We need +o Com/ou'f‘! ZX" = J3/+...+7.22=63.67
Z)’ 3.7 +-~+3./2 = 22.76

l=‘l

> y,- = (7.31)(8J7) 4 +(722)(3.12)= 212.3053

iz

Syt = (a7 4t (8r2)* = 75 512

Then , Se= Ve Lo#s.we— LT = 3.4/
Sy= VL7552 — 2] = 0.15%
Thus, CorGey) = - L212.3055— Gaenfeie] _ 0,5
’ 7 (3.414) (0. 18P

* The correlation is very close o +j_) ma/:cm’vn ot Brere is STrony
evidence of a POSITIVE linear association l».-.v‘wce,, He 2 intrest rates,



2. The annual rates of return on 12 randomly sampled foreign stocks are
as follows:

89 31 47 28 90 71 57 53 52 66 52 57

[3 marks] (a) Construct an appropriate stem and leaf plot for the above data.
First, order the observations:

2.8 3.1 47 52 52 5323
357 57 66 7:r 89 %0

\S\hmnnJ LBG'F flo')" : 5

Stemzones 9;*
LC"P-‘-' Fenthis e’_-,'“

QOM¢mN
N
N
(N
N
\l

\0%
ke
~0

[3 marks] (b) Calculate (to 3 decimal places of accuracy) thc mean and
deviation of this data.

673

standard

_ =
5':\//2’-/ [(J.7z+.5./z+---+57z)" '(2%23—‘_7

=\ 4 (440.87— 400, 2075)
= /923

[4 marks] (¢) Does this data conform to the Empirical Rule? Justify your an-

swer.

Look at Hhe intervals : (F—s , X+5)=(5775-1,928, 5775 +1.723)
=(3.852,7.698)

t %Z = (6.7 7 of +he data
lie indhis inferval
(7-25,%+25)= (5775 =384, 5.775+3.84¢)
= ().929, 7.621)

t I;//a = /00 % o Fhe data
e in this inferval

*Emrlvr'lca\ RU\\& Says dfrrox. C?g./p QﬂJ ?5% Séou/c/ /ic in '{/7256
_,,_;'?-’-Q’VG,S @BM&J on ouyr 'Fl'ann <, datn does net %a;"fe conform.



1. A recent financial study examined the fluctuation in the monthly in-
terest, rate of two particular mutual funds (i.e. Fund A and Fund B)
offered by the Bank of Montrcal. The following Lable gives the end-
of-month interest rates of both of these mutual funds for 7 randomly

selected months in 2009:

[ Fund A (z) [7.31 [ 10.50 [ 5.86 | 9.25 | 13.75 | 7.87 | 7.22 |
| Fund B (y) [ 317 | 3.46 | 3.05 | 3.30 | 3.50 | 3.95 | 312 |

(4 marks) (a) Calculate the median and IQR of the Fund A data.
F-frs'f‘) order the observations:
5.8 72z 73! 787 925 /050 /375

N = median = 7.87

- 925+k.50 _  Z.22+72.31
Z.

z
= 9.875— 7265
= 2.4/

(4 marks) (b) Construct a scatter plot of the above data. Docs there appear
to be a linear relationship between the interest rates of these two

funds? * )
350 L ’ o
c 3.40

© FuwdB() 3301 °
‘3.20 ‘ #‘OVer'a//) “here appears

-
3.10 - 4> be “a linear rzhf’iumhif.

aoo%t ‘
- 'S © 7 & 9 /o i1 iz 13 14 /&

'S
Fund A {x)

(4 marks) (c) Compute the correlation toefficient and interpret it in the context
of the question.

We need o compute: Sx;i= 781+ 47222 617

(=

rd
Zyi= 307+ +3.02= 22.25

t=s

rd
S Xiy = (7.31)(3.17) +... + (7.22)(R12) = 204 /29¢
=

Z 2 2 2
S x2=(73D% .. +(722)%= 586.71¢
(= .
é}’iz = (3 /7)z+...+ (3 /2) z_-_- ‘79{ 7577

st

“Then , S=VE L[580, 716 — CLLLE ] ~ 2.640
Sy= &L 747597 — ZZEET = 0.16% |

L[ 2081790 — LTI
Thuyy Corly) = =575 co. 79 - Q%5

K The correlation is Very close to + 21, indicatingthet-there 1s S'l‘hg
evidence of a POZ/T/ VE /,'neai- 45;aq?z+/'on between the Z intferest rates.




2. The annual rates of rcturn on 12 randomly sampled foreign stocks are
as follows:

88 33 46 29 93 71 57 55 52 66 52 6.1

[3 marks] (a) Construct an appropriatc stem and leaf plot for the above data.

F;'r's'f') ar'a/er the observations:

2.9 33 4¢ 5z 52 55
57 6.1 6G& 7./ 88 2.3

Stem and Leal Plot

Stem = ones digit
Lea.“" = "'Eﬂ'H'S BH‘

NN G Doy N
Woo~~N & @
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o
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[3 marks] (b) Calculate (to 3 decimal places of accuracy) the mean and standard
deviation of this data.

X= 5 (88+38.3+..46.0)= L% = 5855

, Z
t =/ LGt asen i
= [ (452.39— i1, §408)
= /.920 "

[4 marks] (c) Does this data conform to the Empirical Rule? Juslify your an-
swer.

Look at he irtervals: (¥—s, ¥ +5)= (5.858~1.920, 5.858+1.920)
= (3.938, 7.778)

t 3z = 66.7 % of the
data lie in this in?ltrvva/

(X—2s,%+2s) =(5.858 - 3.840, 5. 858 +3.540)
=(2.0/8 ,9698)

t( fo =100% of The elata
lie inthis interval

* Em,o?ricd Rule Says “Ff”x: C8% and 95% should lie .in +these
infervals = Ease,j on our 70;"‘/"3 S5 data Jaes ho+ Zuﬂl’e contorm



