Mid-term Examination Solution

1.
(a) Positively skewed.

(b) Min=0 Max = 650

For Q,, p=025, np =185%0.25 =46.25,

, 100(46.25 -30)
40

Q, =100 =140.625

For median, p =0.5, np =185%x0.5=92.5,

100(92.5-70)

meidan =200 + =245

For Q,, p=0.75, np =185%0.75=138.75,

150(138.75 -120) 3605
45

0, =300+

Hence the five number summary is : 0, 140.625, 245, 362.5, 650 .

(c) Boxplot for the data :

| | | | | | | |
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(d) Total amount spent by customers who spent more than USD200

=250%50+375%x45+550%20
= 40375
Hence Pr(you will will the prize) = 452 .
total amount spent customers who spent more than 200
= P2 001120
40375

2. Let A, B, C, D be the event that each hunter can hit the lion respectively.

(a) Pr(lion willbe hit)=1-Pr(4 n B n C n D)
=1- Pr(Z )Pr(E )Pr(@ )Pr(ﬁ)
=1-(0.8)(0.6)(0.7)(0.9) = 0.6976

0)=Pr(4 n B nC nD)=03024

4)=Pr(4n Bn Cn D)=(0.2)0.4)0.3)0.1) = 0.0024

3)=Pr(dnBnCnD)+Pr(4nBnCnD)+P(4nBnCnD)
+Pr(4nBnCn D)

(0.8)(0.4)(0.3)(0.1)+ (0.2)(0.6)(0.3)(0.1)+ (0.2)(0.4)(0.7)(0.1) + (0.2)(0.4)(0.3)(0.9)
0.

0404

(b) Pr(x
Pr(x
Pr(x
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Pr(X :1):Pr(An BnCn 5)+Pr(Zn BnCn 5)+Pr(Zn BnCn 5)
+Pr(Zn§nme)

= (0.2)(0.6)(0.7)(0.9) + (0.8)0.4)(0.7)(0.9) + (0.8)(0.6)(0.3)(0.9) + (0.8 0.6 )(0.7)(0.1)

0.4404
Pr(X =2)=1-0.3024 - 0.0024 — 0.0404 — 0.4404 = 0.2144

Hence the pdf of Xis :
[0.3024 x=0
%.4404 x=1
Pr(X =x)=[0.2144 x=2
Eb.o404 x=3
[.0024 x=4

) E(x)=(0)0. 3024) (1)(0.4404) + (2)(0.2144) + (3)(0.0404) + (4)(0.0024) =1
E(x?)=(0) (0.3024)+ (1) (0.4404) + (2)} (0.2144) + (3 (0.0404) + (4)’ (0.0024) = 1.7
var(x)= E(x?)-[E(xX) =1.7-12 =07

o= 1/Vari)(j =4/0.7 =0.8367

(d) From (b), Pr(X =1)=0.4404 .
Pr(A Kill the lion | X = 1) _ Pr(A kill thelion n X = 1)
Pr(x =1)
=Pr(An§nfr15)
Pr(x =1)
_ (0206009 _ ;1
0.4404

03)04)0.7)09) _ 50

0.4404

000.600.3)09) _ 505
0.4404

0800600700 _ e
0.4404

Pr(B kill the lion | X =1)

Pr(C kill the lion | X =1)

Pr(D kill the lion | X =1)

3.
(a) Let X be the number of customers arrived from 9:00am to 9:30am. Then X ~[I (4.5).

2 3 4 S
Pr(X>5):1—e‘4'5E+4.5+(4'25') +(4‘5) +(4'5) +(4'55') E:0.2971

3! 4!

Pr(X >5) _ 02971  0.3004

(b) Pr(x >5|x 21)= P =) Toe

P.2
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(c) From the independent assumption of Poisson process, occurrence of events in
nonoverlapping time intervals are independent. Hence

Pr(X > 5| first customer arrive at 9 : 10am) = Pr(Y > 4)
where Y ~0 (3) 1s the number of
customers from 9:10am to 9:30am

2 3 4
=1l-e E+3+3_+3_+3_E
21 31 4

=0.1847

4.
(a) X ~5(9,0.4)

(b) Pr(x %Eo 4) (0.6)* %EOAY (0.6)" =0.2666

(c) Y =5X-3(9-X)=8Xx-27
E(r)=8E(x)-27=8(9)0.4)-27 =18
Var(v) = 64Var(x) = 64(9)0.4)0.6) =138.24

Since £ (Y ) # 0, it is not a fair game.

(d) Pr(y <0)=Pr(8X -27 <0)=Pr(x <3.375)

%0.4)0( +%E04 0.6)° =0.4826

P.3



