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Preface v

Preface

This solutions manual provides answers for the even-numbered exercises in Probability and Statistical
Inference, 9th edition, by Robert V. Hogg, Elliot A. Tanis, and Dale L. Zimmerman. Complete
solutions are given for most of these exercises. You, the instructor, may decide how many of these
solutions and answers you want to make available to your students. Note that the answers for the
odd-numbered exercises are given in the textbook.

All of the figures in this manual were generated using Maple, a computer algebra system. Most
of the figures were generated and many of the solutions, especially those involving data, were solved
using procedures that were written by Zaven Karian from Denison University. We thank him for
providing these. These procedures are available free of charge for your use. They are available for
down load at http://www.math.hope.edu/tanis/. Short descriptions of these procedures are pro-
vided on the “Maple Card.” Complete descriptions of these procedures are given in Probability and
Statistics: Fxplorations with MAPLE, second edition, 1999, written by Zaven Karian and Elliot Ta-
nis, published by Prentice Hall (ISBN 0-13-021536-8). You can download a copy of this manual at
http://www.math.hope.edu/tanis/MapleManual.pdf.

Our hope is that this solutions manual will be helpful to each of you in your teaching.

If you find an error or wish to make a suggestion, send these to Elliot Tanis, tanis@hope.edu,
and he will post corrections on his web page, http://www.math.hope.edu/tanis/.

R.V.H.
E.AT.
D.L.Z.

Copyright (© 2015 Pearson Education, Inc.
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Chapter 1 Probability

Chapter 1

Probability

1.1 Properties of Probability

1.1-2 Sketch a figure and fill in the probabilities of each of the disjoint sets.
Let A = {insure more than one car}, P(A4) = 0.85.
Let B = {insure a sports car}, P(B) = 0.23.
Let C' = {insure exactly one car}, P(C') = 0.15.
It is also given that P(AN B) = 0.17. Since ANC = ¢, P(ANC) = 0. It follows that
P(ANBNC') =0.17. Thus P(A' N BNC') = 0.06 and P(A'N B N C) = 0.09.
1.1-4 (a) § = {HHHH, HHHT, HHTH, HTHH, THHH, HHTT, HTTH, TTHH,
HTHT, THTH, THHT, HTTT, THTT, TTHT, TTTH, TTTT};
(b) (i) 5/16, (ii) 0, (iii) 11/16, (iv) 4/16, (v) 4/16, (vi) 9/16, (vii) 4/16.

1.1-6 (a) P(AUB)=0.4+0.5—0.3 = 0.6;

(b) A = (ANnB)U(ANB)
P(A) = P(ANB)+P(ANB)
0.4 = P(ANnB)+0.3
P(AnB) = 0.1;

(c) P(AUB')=P[(ANB)]=1-P(ANB)=1-0.3=0.7.

1.1-8 Let A ={lab work done}, B ={referral to a specialist},
P(A) =041, P(B) = 0.53, P([AU B]) = 0.21.

P(AUB) = P(A)+P(B)—-P(ANB)
0.79 = 0414053 - P(ANB)
P(ANB) = 041+0.53-0.79 = 0.15.
1.1-10 AUBUC = AU(BUCQ)
P(AUBUC) = P(A)+PBUC)—PAN(BUC)
= P(A)+P(B)+P(C)—P(BNC)—P[(ANB)U(ANC)]

P(A)+ P(B)+P(C)—P(BNC)—P(ANB)—-P(ANC)
+P(ANnBNCQC).

1.1-12 (a) 1/3; (b) 2/3; (c) 0; (d) 1/2.

Copyright (© 2015 Pearson Education, Inc.



Section 1.2 Methods of Enumeration

20 —r(v3/2)] _, V3

1.1-14 P(A) = =1 .
2r 2
1.1-16 Note that the respective probabilities are py, p1 = po/4, p2 = po/4%, .
= Po
w1
k=0
Po
=1
1-1/4
3
Po = Z
. b1
Po=P=27196 " 16°

1.2 Methods of Enumeration
1.2-2 (a) (4)(5)(2) = 40; (b) (2)(2)(2) =8.
6
1.2-4 (a) 4(3) = 80:
(b) 4(26) = 256;

(4—1+3)!

© a=om — 2

1.2-6 S ={ DDD, DDFD, DFDD, FDDD, DDFFD, DFDFD, FDDFD, DFFDD,
FDFDD, FFDDD, FFF, FFDF, FDFF, DFFF FFDDF, FDFDF,
DFFDF, FDDFF, DFDFF, DDFFF } so there are 20 possibilities.

1.2-8 3-3-2'2 = 36,364.

1.2-10 <n;1)+(::i) - r;(ygn——1lz!r)!+(r—(Tll)!—(;)irﬂ

(n—r)n—1l+rn—1"!  nl (n>

rl(n —r)! ~orl(n—7)!

I
—~
—_

I
[t
~—
3

I

1.2-12 0 no <:f> (=) (W) = Z (-UT(:)-
= (141)" = :O (:‘) (1) ()" = i (’;)

10—-1+ 36 45!
=—= 163,135.
36 ) 36101 886,163,135

(19) (52 - 19)
1216 (a) A3 6 ) 102,486

1.2-14 (

(52) = 351325 0T

9

L CIOEO00._ .
9
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Chapter 1 Probability 3

1.3 Conditional Probability
1041
1456’
392
@a

649
(©) 33

1.3-2 (a)

(b)

(d) The proportion of women who favor a gun law is greater than the proportion of men
who favor a gun law.

13 12 1

13 13 13
b) P(HC) = > . 2 = 2.
(b) P(HC) 52 51 204’

(c¢) P(Non-Ace Heart, Ace) + P(Ace of Hearts, Non-Heart Ace)

12 4+1 3 51 1
52 51 52 51 52-51 52

1.3-6 Let H ={died from heart disease}; P ={at least one parent had heart disease}.

N(HNP') 110

3 2 1 1

20 19 18  1140°

<lo>®(117>~1—1

1.3-8 (a)

20 17~ 380
3

9
2 J\2k — 2 1 35
(c) kz::l 50 o9 = g = 0-4605.
2%k

(d) Draw second. The probability of winning is 1 — 0.4605 = 0.5395.

52 51 50 49 48 47 8,308,975

1.3-10 PA=— — — — — —=——""+— =0.74141;
@) PM) =5 5 5 5 5 5 1188137 :
(b) P(A') =1 — P(A) = 0.25859.
1 1 1
1.3-12 (a) It doesn’t matter because P(B;) = 5 P(Bs) = 5 P(Big) = 18
2 1
(b) P(B) = — = - on each draw.
18 9

1.3-14 (a) P(A;) = 30/100;
(b) P(A3N By) = 9/100;
(c) P(AsU Bs) = 41/100 + 28/100 — 9/100 = 60,/100;

Copyright (© 2015 Pearson Education, Inc.



Section 1.4 Independent Events

1.3-16

(d) P(A1|B2) =11/41;
(e) P(By|Aj) =13/29.

3

5

5 8

L2
5

4

§:

23

40°

1.4 Independent Events

1.4-2 (a) P(ANDB)

P(A)P(B) = (0.3)(0.6) = 0.18;

P(AU B) i P(A)+ P(B)— P(ANB)
= 03+06-0.18
= 0.72.
() Plalp) = “o T = o
1.4-4 Proof of (b): P(A'NB) = P(B)P(4'|B)
= P(B)[1-P(A|B)]
= P(B)[1 - P(4)]
= P(B)P(A").
Proof of (¢): P(A'NDB’) P[(AU B)]
— P(AUB)

1.4-6 P[AN(BNO)|

=
N
®

P[AN(BUQO)]

PlA’

N(BNC")

P[A'NB'NC|

| =

SN

W
+

S| =

(=20 N

W

1— P(A)— P(B)+ P(AN B)
1— P(A) — P(B) + P(A)P(B)
(1= P(A)][1 - P(B)]
P(A")P(B').

m a¥e)
) ()
ne).

) (ANn0)]
P(ANC)

) P(A)P(C

B)+ P(C) -

BuUC).

"N B)

P(A'NnC")|B|

1—-P(AUC|B)]

1

P

53:“
A/‘\m

=

—P(ANBNCQC)
) — P(A)P(B)P(C)
P(BNC))

SUNRY NN
B

N w2 D
AEAEm

— P(AU Q)]
[(AuC)]
(A'nC”)
P(A)P(C)
JP(B)P(C")
(ANP(BNC)

P[(AUBUCQC)
—P(AUBUC)
1—-P(A)-P(B)—-P(C)+ P(A)P(B) + P(A)P(C)+
P(B)P(C) — PA)P(B)P(C)

[1 = P(A)][1 = P(B)][1 - P(C)]

P(A)P(B")P(C).
3
6

N
[
[
[
P
P

”EE‘EEEES =

~

B(
B(
B(
B(
B(
P(
B(
B(
P

L5238 2
6 6 9
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Chapter 1 Probability 5

33 9
1.4-10 2.2
@ 7 7= %

13 32 9

® it

(¢ 2.1p2.4_10

4 4 4 4 16

1.4-12 (a)

N =

(b)

N =

N =

(c)

@ 5 (3) (3)

1.4-14 (a) 1— (0.4)> =1 — 0.064 = 0.936;
(b) 1—(0.4)% =1 —0.00065536 = 0.99934464.

Y N
TN 7 N N

[e%s) 2k
1/4 5
1.4-16 (2) =2
(a);5(5) >,
1 4 31 4 3 2 1 1 3
b) -4+_-.2.242.2.2. 2 =2
()5 5 4 3+5 4 3 2 1 5

1.4-18 (a) 7; (b) (1/2)7; (c) 63; (d) No! (1/2)%3 = 1/9,223.372,036,854,775,808.

1.4-20 No.

1.5 Bayes’ Theorem

1.5-2 (a) P(G) P(ANG)+ P(BNG)

= P(A)P(G|A)+ P(B)P(G| )
= (0.40)(0.85) + (0.60)(0.75) = 0.7
P(ANG)
() PAIC) = o
(0.40)(0.85)
Qo079 = 0.43.
1.5-4 Let event B denote an accident and let A; be the event that age of the driver is 16-25.
Then
_ (0.1)(0.05)
P(A]B) = (0.1)(0.05) + (0.55)(0.02) + (0.20)(0.03) + (0.15)(0.04)
_ o0 =50 g7,

50+ 110+ 60+ 60 280

1.5-6 Let B be the event that the policyholder dies. Let A, As, A3 be the events that the
deceased is standard, preferred and ultra-preferred, respectively. Then

Copyright (© 2015 Pearson Education, Inc.



Section 1.5 Bayes’ Theorem

P(A1]|B)

P(A2|B)

P(A3|B)

(0.60)(0.01)
(0.60)(0.01) + (0.30)(0.008) + (0.10)(0.007)
60 60

= = = 0.65;
60+24+7 91 ’
24

= = =0.264;

o1 = 0-264;
7
= 5 = 0077

1.5-8 Let A be the event that the tablet is under warranty.

(0.40)(0.10)

P(Bi|A) =
(Bil4) (0.40)(0.10) + (0.30)(0.05) + (0.20)(0.03) + (0.10)(0.02)
40 40
= — = — = 0.635;
40+15+6+2 63 ’
15
P(By|A) = — =0.238;
P(Bs|A) = > —0.095;
3 - 63 - Y. 3
P(Bi|A) = = —0.032
4 — 63 — . .
1.5-10 (a) P(D*) = (0.02)(0.92) + (0.98)(0.05) = 0.0184 + 0.0490 = 0.0674;
0.0490 0.0184
b) P(A=|D*) = =0.727; P(AT | D) = = 0.273;
(b) P(A7] ) 0.0674 $ P(AT] ) 0.0674 ’
. . 1
(c) P(A~|D™) = (0.98)(0.95) 910 g9s;

= (0.02)(0.08) + (0.98)(0.95) 16 + 9310
P(A*| D™) = 0.002.
(d) Yes, particularly those in part (b).

1.5-12 Let D = {has the disease}, DP ={detects presence of disease}. Then
P(D N DP)
P(DP)

P(D|DP)

P(D)-P(DP|D)
P(D)-P(DP|D)+ P(D')- P(DP|D’)
(0.005)(0.90)
(0.005)(0.90) + (0.995)(0.02)
0.0045 ~0.0045
0.0045 4+ 0.199  0.0244

1.5-14 Let D = {defective roll}. Then
P(IND)
P(D)

= 0.1844.

P(I|D)

P(I)-P(D|I)
P(I)-P(D|I)+ P(II)- P(D|II)
(0.60)(0.03)
(0.60)(0.03) + (0.40)(0.01)
0.018 ~0.018
0.018 +0.004  0.022

= 0.818.

Copyright (© 2015 Pearson Education, Inc.



Chapter 2 Discrete Distributions

Chapter 2

Discrete Distributions

2.1 Random Variables of the Discrete Type

2.1-2 (a)
0.6, =1,
fl@)y=14 0.3, x =05,
0.1, z =10,
(b)
f(x)
0.6

0.57

0.4+

0.31

0.21

0.1+

1 2 3 4 5 6 7 8 9 10

Figure 2.1-2: A probability histogram

1
2.1-4 (a) f(z) = 0 z=0,1,2,---,9;

(b)  N({0})/150 = 11/150 = 0.073; N({5})/150 = 13/150 = 0.087;
N({1})/150 = 14/150 = 0.093; N ({6})/150 = 22/150 = 0.147;
N({2})/150 = 13/150 = 0.087; N({7})/150 = 16/150 = 0.107;
N({3})/150 = 12/150 = 0.080; N({8})/150 = 18/150 = 0.120;
N({4})/150 = 16/150 = 0.107;  N({9})/150 = 15/150 = 0.100.

Copyright (© 2015 Pearson Education, Inc.



Section 2.1 Random Variables of the Discrete Type

(c)

f(x), h(x)

0.1

0.1

4.

2.

0.

0.0

Fa¥
U

8.

0.0

0.4

0.q

2.1-6 (a) f(z)= 0=

(b)

|7 -

1 2 3 4 5 6 7 8 9

Figure 2.1-4: Michigan daily lottery digits

=2,3,4,5,6,7,8,9,10,11,12.
36 7x Py Hy My My Ty My Yy ) b

J(x)

0.16:
0.14:
0.12:
0.10:
0.08:
0.06:
0.04:
0.02:

12 3 4 5 6 7 8 9 10 11 12

Figure 2.1-6: Probability histogram for the sum of a pair of dice

Copyright (© 2015 Pearson Education, Inc.



Chapter 2 Discrete Distributions

2.1-8 (a) The space of W is S ={0,1,2,3,4,5,6,7}.

P(W:O):P(X:(),Yzo):%~i:%,assuming independence.

1 1 1
P(Wzl):P(X:(),Yzl):?le:i;’
P(VVZ?)ZP()(ZZYZO):5'1:§7
1 1 1
P(VV:S):P(X:Q,Y:I):%~le:&1;7
PW=4)=P(X=0Y=4)=7-7 =1,
1 1 1
P(W:S):P(X:O,Y:E)):%.le:?’
P(W:6):P(X:2,Y:4):§-Z:§,
1 1 1
P(W=7)=P(X:2,Y:5):§~Z:§_
That is, f( ):P(W:w):é, weS.

®) ()

0.127

0.10+

0.08+

0.061

0.04 1

0.021

1 2 38 4 5 6 7
Figure 2.1-8: Probability histogram of sum of two special dice

2.1-10 (a) Q%}?) = %;
1
(oms) o

IR

(=]

10

Copyright (© 2015 Pearson Education, Inc.



10 Section 2.2 Mathematical Expectation

2042 PX24IX21) = TR = Tprag

- [1-1/24+1/2-1/3+1/3-1/4+1/4—1/5] _ 2

1—[1—1/2] 5
(3)<17)
0/\5 91 137
o= > = — = = _ =7 ~ 7 —= — — = 0. .
2.1-14 P(X > 1) P(X=0)=1 (20) L= 55e = g5e = 0.60
5

2.1-16 (a) P(2,1,6,10) means that 2 is in position 1 so 1 cannot be selected. Thus

P(2,1,6,10) = G)(gi))@ _ % _ %;
6
o o (2062
(+)
2.2 Mathematical Expectation
222 500 - (-1)(3) + 03 ) + @) (5) =0

Bt = (17 (5 ) +07(5) + 07(5) = 5

8 20
6 9 1 1 1 1 1 1
2.2-4 1 = =2 T T T T
;f(:b) 10+c(1+2+3+4+5+6)
_ 2
REPT
2 1 1 1 1 1 71
E(P t) = —(1-242-243->+44--+5-=)=—— units.
(Payment) 49( g tergtogta gt 6) 490 M
= 6 6 ~—= 1 6 x2 .
2.2-6 Note that ;772372:?w:1?:?E:LSOthISISapdf
> 6 6 o 1

and it is well known that the sum of this harmonic series is not finite.

1
2.2-8 E(|X —¢|) = - > |z — cf, where S = {1,2,3,5,15,25,50}.
zeS
When ¢ =5,

B(X =5)=2[6-1)+(5-2)+(5—3)+ (5—5)+ (15— 5) + (25— 5) + (50 — 5)].

=

Copyright (© 2015 Pearson Education, Inc.



Chapter 2 Discrete Distributions 11

If ¢ is either increased or decreased by 1, this expectation is increased by 1/7. Thus
¢ = 5, the median, minimizes this expectation while b = F(X) = p, the mean, minimizes
E[(X —)?]. You could also let h(c) = E(| X —c|) and show that h’(c) = 0 when ¢ = 5.

15 21 —6 -1

2.2-1 1) — 1) 2= = .
0 (1) 36+( ) 36 36 6’

15 21 —6 -1

. — —1 — = — = —

(1) 36+( ) 36 36 6’

6 30 —6 -1

4) - — 1) === = _-

(4) 36+( ) 36 36 6

(16)(25) + (3)(100) + (1)(300)

= 50;
20 '

2.2-12 (a) The average class size is

(b)

0.4, z = 25,
flz)=1{ 0.3, z = 100,
0.3, z = 300,

(c) E(X) = 25(0.4) +100(0.3) + 300(0.3) = 130.

2.3 Special Mathematical Expectations

2.3-2 (a) p o= EX)

EX(X -1)] = 23: 2(z — 1) 36'(33'_33)'@)1 <i)3x

Copyright (© 2015 Pearson Education, Inc.
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Section 2.3 Special Mathematical Expectations

(b) n

o’ = (12)(2)2 + % - (;’“)2 =1.

2 3
=2, f3) =2
@) =5 /@) =3
2 3
2.243.2=-9
tagtogTa
3 2 3 3
S22 24320 22 =,
g T2 gt g 4
B 24:33 2z — 1
] 16
50
- 2 — 3.125:
o = 3125
4
Z 16
_ 8
= 3
85  [25\2 55
= 2 _(Z) = 22 = 0.8594;
< (8) o = 08594
= gzo.gmo.

Copyright (© 2015 Pearson Education, Inc.
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2.3-10 We have N = N; + Ny. Thus

EX(X-1] = ) a(e-1)f()

=0
2 @D G, )
: (5
S (Ni-2) Na!
Ni(N 1);—:2 (@ =2)H(N =) (n =)l (Ny —n+z)!
= 1 11—

In the summation, let £ = x — 2, and in the denominator, note that

(]Z) - n!(NN! )l %V_f)) (]Z_§>

Thus

BIX(X —1)] =

x—1
2.3-12 (a) f(z) = (ﬁ) ( 1 ), x=1,2,3,...,

365
1
365
364
o2 = 365 1323860,
1
(355)
o = 364.500;

(c) P(X > 400)

364 \%°

364 299
P = 1—|( = =0. .
(X < 300) <365> 0.5597

2.3-14 P(X >100) = P(X > 99) = (0.99)% = 0.3697.

2.3-16 (a) f(z) = (1/2)*7!, 2 =2,3,4,..

Copyright (© 2015 Pearson Education, Inc.



14 Section 2.4 The Binomial Distribution

(b) M(t) = El[e*] = Zet$(1/2)$71

= 23 (2
= f(itéf/); - 26_2;7 t <lIn2;
A2t _ o3t
() M'(t) = =
po= M) = 3;
Y _(2- eh)?(8e?t — 3e3t) — (4e?! — e31)2 % (2 — et)(—et)
M'(t) = 2o
o2 = M'(0)—p? = 11-9 = 2;
(d) (i) P(X <3) = 3/4; (i) P(X >5) = 1/8; (iii) P(X = 3) = 1/4.
2318 P(X>k+j|X>k) = Im
g+ , .
= = ¢ =P(X >).

2.4 The Binomial Distribution

11 7
2.4-2 f(—-1)= 8’ f(1) = Tt
11 7 4

=g T Wig = g

(28T (2 )
18 18 18 18 81
2.4-4 (a) X is b(7, 0.15);
(b) () P(X>2) = 1-P(X<1) = 1-0.7166 = 0.2834;
(i) P(X =1) P(X <1)— P(X <0) = 0.7166 — 0.3206 = 0.3960;
(ili) P(X < 3)

0.9879.

2.4-6 (a) X is b(15,0.75); 15 — X is b(15,0.25);
(b) P(X >10) = P(15 — X <5) = 0.8516;
(c) P(X<10)=P(15-X>5)=1—-P(15— X <4) =1—0.6865 = 0.3135;
(d) P(X =10) = P(X >10) — P(X > 11)
P(15— X <5) — P(15 — X <4) =0.8516 — 0.6865 = 0.1651;
(e) p=(15)(0.75) = 11.25, o2 = (15)(0.75)(0.25) = 2.8125; o = \/2.8125 = 1.67705.

2.4-8 (a) 1 —0.01% = 0.99999999; (b) 0.99* = 0.960596.

2.4-10 (a) X is b(8, 0.90);

(b) (i) P(X=8) = PB—X=0) = 0.4305;
(i) P(X<6) = P@B—X>2)
= 1-PB-X<1) = 1-08131 = 0.1869;
(i) P(X>6) = P@8—X<2) = 0.9619.

Copyright (©) 2015 Pearson Education, Inc.
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2.4-12 (a)
125/216, z=—1,
75/216, =1,
F@) =9 15/216, =2,
1/216, x =3
125 75 15 1 17
= (=1)- =4+ (1) —= +(2). == = .
(b) (D 556+ W 556+ @ 335+ B3) 375 216’
269 17\
2 = B(X?)—u? = = (=) = 1.2392;
7 (X5 =w" = o5 ( 216) 392;
c = 1.11;
(¢) See Figure 2.4-12. fix)
0.51
0.41
0.31
0.21
0.17
- i 3 3 !

Figure 2.4-12: Losses in chuck-a-luck

2.4-14 Let X equal the number of winning tickets when n tickets are purchased. Then
PX>1) = 1-P(X=0)

()

(@ 1-(0.9" = 050

(0.9 = 0.50
nln0.9 = In0.5
In0.5
= = 6.58
" 0.9
son="1.
(b) 1-(0.9 = 0.95
(0.9 = 0.05
In0.05
= 28.43
In0.09
so n = 29.
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Section 2.5 The Negative Binomial Distribution

2.4-16 It is given that X is (10, 0.10). We are to find M so that
P(1000X < M) > 0.99) or P(X < M/1000) > 0.99. From Appendix Table II,
P(X <4)=0.9984 > 0.99. Thus M/1000 = 4 or M = 4000 dollars.

2.4-18 X is b(5, 0.05). The expected number of tests is
1P(X=0)+6P(X >0)=1(0.7738) + 6 (1 — 0.7738) = 2.131.

2.4-20 (a) (i) b(5, 0.7); (ii) p = 3.5,0% = 1.05; (iii) 0.1607;
(b) (i) geometric, p = 0.3; (ii) u =10/3,0% =70/9; (iii) 0.51;
(c) (i) Bernoulli, p = 0.55; (ii) u = 0.55,02 = 0.2475; (iii) 0.55;

(d) (ii) p=2.1,0% =0.89; (iii) 0.7;

(e) (i) discrete uniform on 1,2,...,10; (ii) 5.5, 8.25; (iii) 0.2.

2.5 The Negative Binomial Distribution

5 5
10 —
2.5-2 0-1y\/1 1 _ 126 _ 63.
5—1/\2 2 1024 512

2.5-4 Let “being missed” be a success and let X equal the number of trials until the first success.

Then p = 0.01.

P(X <50) =1—0.99°" = 1 — 0.605 = 0.395.

2.5-6 (a) R(t) = In(1—p+ pet),

oo | pet _

R'(t) = _l—p—l—pet]t_o = p,

v [ (L —p+pe)(pe’) — (pe')(pe’) _ )

R'(t) = _ (1= ptpe)? L_O = p(1 —p);
(b) R(t) = nln(l-p+pe),

, ] npe’ _

R(t) = _1p+pet]t_0 -

nipy = g | L= ppe)(pel) — (peh)(pet) — (1 —

RI() = [ el Y L_O — np(1 - p)
() R(t) = Inp+t—In[l—(1—pel,

o — _A=pe 1 1-p 1

R = {1+1—(1—p)et]t_o = p D

R = [CD{1-0-peP{-1-pe],, = L
(d) R(t) = rlnp+t—In{l-(1-pe'}],

i = . 1 _r

R (t) B |:1 - (1 p)et:|t_0 p’

RO = 7[00 -0 -pe -0 -pe, = T

2.5-8 (0.7)(0.7)(0.3) = 0.147.

Copyright (© 2015 Pearson Education, Inc.
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2.5-10 (a) Let X equal the number of boxes that must be purchased. Then
12

1 86021
E(X) = = — 37.2385;
(X)=2, (13— z)/12 ~ 2310 ’

z=1

100 - E(X

)
b ~ 10.2.
(b) 365 0

2.6 The Poisson Distribution

2.6-2 A\=pu=02=3 so P(X =2)=0.423—-0.199 = 0.224.

AlefA A267A
2.6-4 3 1 = o
e MAN—-6) =
A

Thus P(X = 4) = 0.285 — 0.151 — 0.134.
2.6-6 \ = (1)(50/100) = 0.5, s0 P(X = 0) = ¢~ /0! = 0.607.
2.6-8 np = 1000(0.005) = 5;
(a) P(X < 1)~ 0.040;
(b) P(X =4,5,6) = P(X <6) — P(X <3)~0.762 — 0.265 = 0.497.
2.6-10 0 =9 =3,
P(3 < X < 15) = P(X < 14) — P(X < 3) = 0.959 — 0.021 = 0.938.
2.6-12 Since E(X) = 0.2, the expected loss is (0.02)($10,000) = $2,000.

Copyright (© 2015 Pearson Education, Inc.



18

The Poisson Distribution
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Chapter 3

Continuous Distributions

3.1 Random Variables of the Continuous Type

3.1-2 u=0, o= (1+1)?/12=1/3.

fx) Fi(x)
1.0 1.0 —
0.81 0.81
0.6 0.6
0.4
0.21
0 06 02 02 06 10 " 10 -06 02 02 06 1.0

Figure 3.1-2: f(x) =1/2 and F(x) = (x +1)/2

3.1-4 X isU(4,5);
(a) p=9/2; (b) c?=1/12; (c) 0.5.

"1 1 200 1
3.1-6  E(profit) = —0.5(n—z)]=——d —5(z —n))=——d
(profit) /0[:17 0.5(n 1’)]200 :ch/n [n—5(x n)]200 T
B U S e o N PR
200 2 4 |, 200 2 ],
1 2
= ﬁ[f&%n + 1200n — 100000]
derivative = L[—6 5n+1200] = 0
Vi Vi = 200 . =
1200
= =~ 185
" 6.5
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20 Section 3.1 Random Variables of the Continuous Type

3.1-8 (a) (i) /ch3/4dx =1
A/16 = 1

= 2
() Fe) = [ sw

= / t3 /4 dt
0

= 2*/16,
0, —o0o < x <0,
F(z) =< z%/16, 0<z<2,
1, 2<z <00
(iii)

Six) F(x)
2.0 2.0-
154 1.5]
1.0’ 1.01
0.5] 0.5

04 08 12 16 20 04 08 12 16 20

Figure 3.1-8: (a) Continuous distribution pdf and cdf

2
) = [ @ = 3

2
B = [ty = 5

) 8 [/8\ 8
g = —_ — — = -
3 \5 75
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c

(b) (i) (3/16)z*dr = 1
A8 =1
c = 2
G) Fla) = [ foa
—00
= /(3/16)t2dt
—2
37"
- [5l.,
_ a1
16 2’
0, —00 < ¥ < =2,
2 1
={ —4+= —2< 2
F(x) 16+2’ <z<2,
1, 2<x < o0
(iii)
fx) F(x)
1.0 1.01
0.81 0.8+
0.61 0.6+
0.4+
0.21
,,,,,,,,,,,,,,,,,, —_—X
—1 1 2

Figure 3.1-8: (b) Continuous distribution pdf and cdf

@) s / (2)(3/16)(a%) dz = 0;

-2

o2 — /(a:Q)(3/16)(:c2)da: -3

-2
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22 Section 3.1 Random Variables of the Continuous Type

(c) (i) /O%da: =1
2c 1
c = 1/2.

The pdf in part (c) is unbounded.

(i) Fla /f
[ 2

i - e
0
0, —oo < x <0,
F(z)={ Vz, 0<z<l,
1, 1 <2 < o0
(iii)
) F(x)
2.0 2.0
1.5 15
1.0 1.0
05- 05
: : : : x - - - - - "
0.2 0.4 06 0.8 1 12 -0.2 0.2 0.4 0.6 0.8 1.0 1.2

Figure 3.1-8: (c) Continuous distribution pdf and cdf

) w o= [ @apnEe =
By = [@ede - 5

) 1 /1 4
o = —-—|=z = —.
5 \3 45

(b) E(X) = /1 % dz = [Inz]{”, which is unbounded.
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Chapter 3 Continuous Distributions

23

3.1-12 (a)

X

02 06 10

Figure 3.1-12: (a) f(x) =

(b) 0
F)={ (x+1)/2,
1,
Sfix)
1.0+
0.8+
0.6
0.4
0.2

06 -02 02 06 10

—oo <z < —1,
-1 <z <1,

1<z <oo.

F(x)
1.41
1.21
1.01
0.81
0.61
0.41
0.21
10  -06 -02 02 0.6 1.0
(3/2)x% and F(x) = (23 +1)/2
—oo <z < —1,
-1<z <1,
1<z < .
F(x)
1.01 T
0.81
0.6
1.0 -06 -02 02 0.6 1.0

Figure 3.1-12: (b) f(z) =1/2 and F(z) = (x +1)/2
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(©) 0, —oo < x < —1,
(x+1)2/2, -1<2<0,
F(r) =
1—(1—2x)?%/2, 0<z<1,
1, 1<z < 0.
F(x)

1.01
0.81
0.61

02 06 10 -1.0 -06 -02 02 06 10
Figure 3.1-12: (c) f(z) and F(x) for Exercise 3.1-12(c)

3.1-14 (b)
0, —0o0 < X S Oa
%, 0<z<l,
Fa)=1 <=2,
z 1
_Z <
5 3 2<x <3,
1, 3 <x < oo
fx) F(x)

1.0 1.0

0.8 0.8+

0.61 0.6

0.41 0.41

0.21 0.21

T T — x T T T T T T
0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 1.5 2.0 2.5 3.0

Figure 3.1-14: f(x) and F(x) for Exercise 3.1-14(a) and (b)
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