(b) ANC

and C are

{c) A4UB

o 8 1 Sets 407
WLk

Galution Set A consists of First Solar, IBM, Netflix, Procter & Gamble, and Verizon,
and set C consists of First Solar, Ford, IBM, and Verizon. Hence the stocks in both A4

AN C = {First Solar, IBM, Verizon}.

Solution 4 U B = {First Solar, IBM, Netflix, Procter & Gamble, and Verizon} V

B ag o = (2.5,9,8}

710 14y = 13,7,12, 14,0}

L jall whole numbers greater than 7 and less than 10} = {8,9}
. 0 naural numbers not greater than 3} = {0.1,2}

‘. visunodd integer, 6 = x = 18} = {7,9,11,15,17}
Ly visavowell = {a,e.i,0, ul

1 The elements of a set may be sets themselves, as in
{1,413}, {2}.4}. Explain why the set {Z} is not the same set
S as (0.

. What is set-builder notation? Give an example.
_ A= {_3s 09 3}: B = {—2, -1, 0: 1, 2}, C= {"'33 "1}’ D= {0}3

F (=2}, and U = {=3, -2, -1,0,1,2,3}. Insert C or ¢ to
¢ the given statements true. (See Example 2.)

- 4 E___4

g = % ¥ &

2 A 18. {0,2)___D
. p__B 0. A___C

1" 27. Describe the intersection and union of sets. How do they differ?

Insert O) or U to make each statement trie. (See Examples 7 and 8.)
{7,9,11, 15} = {1.9}

29, {8, 11,15} {8,11,19,20} = {8,11}

30. (2,17} £1,5,9} = {1}

31, {6,12,14,16)____ {6,14,19} = 16, 14}

32, {3,59.10)__@=¢C

33. {3,5,9,100____ @ =13, 5,9, 10}

34, {1,2,4}___ {124} = {1,2,4}

35. {1,2,4; 11,2} = {1,2,4}

936, Is it possible for two nonempty sets to have the same intersec-
tion and union? If so, give an example.

28. {5,7,9,19}

LetU = {a,b,c,dse,fy1,2,3,4,5 65 X = {a,b,¢,1,2,3}, ¥ =
(b,d,f,1,3,5}, and Z = {b,d,2,3,5}.

List the members of each of the given sets, using set braces, (See
Examples 6-8.)

37. ANY 38, XUY
39, X 40. 1
4. X'NYy 42, X' 012

43, xXu(rn2z 4, YN(XUZ)

Let U = {all students in this school},

14, B.C}

tred. yellow, blue, black, white}

1x|x is an integer strictly between 0 and 8}

¥ 14 tx]x is a whole number less than 4}

M = {all students taking this course},

N = {all students taking acecounting}, and
P = {all students taking philosoply}.

Describe each of the following sets in words.
46. MUN
48. N'NP

45. M’
47. NOP

49, Refer to the sets listed in the directions for Exercises 13-20.
Which pairs of sets are disjoint?

50. Refer to the sets listed in the directions for Exercises 37-44.
Which pairs of sets are disjoint?
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Refer to Example 9 in the text, Describe each of the sety in Fxercises
J1-3din words; then Iist the elements of each set.

51 A7
83, A4'NVE

52, pu
M o BucC
Businass A stock broier clussifies her clients by sex, mavital stutis,
anid employment siatus. Let the wnivevsal sevbe the sot of wll clients, M

be the set of mule c!mnfv, & hathe yer of e.mg!e whients, and E be the set
.of employed clients. Describe the Joilowing sets i words.

35 MNE
5. MuS

56. M8
& EuUs
Fouod and Drink Bates Sales (in mitlions of doflars) in the CUnited
Staies at eating amd dvinking escablishments in the years 2004 and 2015

are shewn it the following table. (Data from: National Restanrant
Assaciation.)

Type.of Place or Seryice 2014 2015

Tuble-gervice restaurants (7 213,498 1 219,600
Quick-service and fast-casual restavirants (@) | 192,836 | 201,128
Cafeterias, arill-buifets. and buffets (€} $429 | 8336
Snack aud nongleohalic beverage bars ($) 3,224 32,845
Burs and taverns i ) 19,943 .362
Other () 8,637 9076

List the dlements of each set.
59 The set of esting and drinking establishments that generated
moze-than $200,000 million in revenue in both 2014 and 2015,

60. “Theset of enting 4nd drinking establishraeiits that génerated
less than 520,000 milion in reveine in 2014 or 20135,

61. The sét of edting and drinking cstablishments that had revenues

fall from 2014.10 2015,

62. The set of eating and drinking establishments. that ha_d fevenues
tise from 201410 2013 and had Jess than $35,000) wiillios in revenue,

Cehie Subscribers The top siv busic a.'ble television pmwdeu in
the year 2016 are lis red § in the following vable, Lise dits u.{f'o; wition for

-miefite tans} of seveval furm produces experted fiom the U

77. The set of farm producis that had more than

64. G, theset of cable providers with betveeen 10 million and 2(
subscribers,
65, H,thesetof cablt:_p‘ro'éiders-with fess than 20 miffion su
66. 1, the set of cable providers with more than 15 milligi
67. FUG 68. HNF 69, 1" 0. I
71, . the set of cable providers with more than 30 millidn’s
72, (FUH
Farn Pradusts The following table gives the amonnt (i1

in 2011 and 2016, ( Data from: U.S. Deparinicnt of r]‘grfc‘u.’i

Product 2011 2016
Whoat 28.6 282

Corn 39.4 36.5
Rice- 3.2 36
Barley 2 1

List the elements of the following sets..

73. The set of farm products where exports increas
10,2016

74. Theset of farm products that had miore than- 4y
tons of exporis in both 201 and 2014

75. The set of farm products thét lind more thun 3
tons of exports in both 2011 and 2016

76. The set of farm products that had less than 407
tons of exporis in either-2011 or 2016

tons of exports in either 2011 or 2016

78, The set of farm praductsthat decreised in expior
2016 2nd bad morethan 30 milion metiic toms of

Qheakﬁamﬁ: Answers

Exercises 63-72. 1. () Faise (b)Y True () Traw ._
2 {a) 16,7 M {2,101} '
_ ) _ subscribers 3. {a} False M Tive () Trae
Rank Cuble Provider {millions} : o ) ) _
N 33 e e
3y Comanst 23 5, (w16 ) 1% @ 2
¥ Charter 175 L L
. Dish (19 6. (a) No (b} ?es | {c} Yo
3 Yerizon FIOS 4.7 o @ fay b o) 16 £}
8 Altice 45 8. 3}
9. {a,b,c e}

List the elements of the following sets. (Data from: www.atiacon, )

63. F, the set of cable providers with more than § million subscribers,

10. {a) {First Solar, Verizon}
(b) {First Solar. Ford, IBM, Veiizon!
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Find the number of peopie in the given sets,

{a) A
Solution Thesel A -consists of males and females who worked full-time. From the
we see that there were 70,567 thousand males and 53,194 thousand females, which ¥
123,761 thousand people who worked full-time in the year 2016.

(b} FNA

Bolutien Theset FA A consists of all the people who are female arnd who work

time. We see that +hal there were 53,194 thousand females who. worked. full-time.

f¢) MucC
Soifution Thesetd U C consists.of people who-are male ot people whio were o
work. Using the addition rule for counting, we have

a(MU C) = n(M) + n(C) — M N C).
From the table; we have.n(M) = 70,567 + 10,002 + 4187 = 84,756 thousand
from the table we have n(Cy = 4187 + 3565 = 7752 thousand people who-ate.
work. We also have n(M N ), the number of people who are male and are |
work, is 4187 thousand. Thus,

a(M O\ CYy = n(M) + a(C) — MY

= 84,756 + 7752 = 4187

88,321 thousund people.

i

yfﬁheakgaﬁﬁ?

Refer to Example 7 and Hud the. o ¢ .
- o ; d UONAF
numberaf peopleinthe following (@ (BUC)

Solution Begin with the set B €. which contains all those who work

seis
take only those who: were fernales,

{8) AU B weré Jooking for work. Of this set,
17,674 + 3565 = 21,239 thousand.

() FiUB

Sheteh @ Venn diegram Hilce the ong showit, and use shading ro show
e aelrof the gl wetir 315 -SeeEXangple L)oo

1. ANYE 2. 4B L (ANCYU B 12,

3 pud 4, ATVE 13, A O(BACT (ERA
5. B UANBY 6 ANBUA 15, (AMBHUC 16, (
7. . 8. & Use Venn diagriums fo quswer the gh'.t-u".':,i

regions, 3. d,.and 5.3

9, Thiet sets divide the universal set into at mmost
17. Movies In2016, among the 10p A
{inited States, 15 were rated P{3-13
fion. The mumber of movies that’
fess than $100 million was 38. Th

£910, What does the notation (4} represent?

Sketel o Venn divgrant liké the die shawn, and wse shading to shew
guelof the given sets. (Sea Evample 2.)




ned less than $100 million was 34
ovics that edraed over 8100 million
[2G-13T (Duta from: www.the-num-

fe the fop 100 grossing movies in the
chissified as sdventure and earned more

i wumber of movies. that earned over

. nusbier of movies that were not adven-

Jess than §75 million was 55, What was

thilh were udvetiture movies thatcarned less

fromy v the-nurbers.com.)

Flve human resources director for a commer-

ipany recetved the Ifol'_low_ing numbers, of 2
gople with the given information: )

rienee and g college degree;
‘perionce and a real estatg license
¢ degree and a real estate license;

KWTIBnCe, z_t‘.;:dltege-degrcc, and g real estate eense::

i

nles experience; @ college. degree, nor & real

applicants were there?

- appiicants did not have sales experience?

f estate license?

nv had only a real estatc license?

Satas A pet store keeps track of the purchases of
ver.a four-hour period. The store manager classi-

1ses a8 containing 4 dog product, a cat product, a
:t, or a product for a different kind of pet. She

- _ 23.

aniers‘purchased a dog product;.

oiners purchased a cat produet;

t)mcrs-pur'{:has'ed a fish product;

pmecrs purchased a dogand a cat produet;

stomers puichased d cat and a fish product;
stomess purchdsed @ dog, a cat, and afish product:

customers purchased a product for a pet other than a dog,

wersporchased .ﬂ._.dqg.-aud.a..ﬁ SHPIOAUCH e e o

8.2 Applications ofVenn Diagrams and Coniingency Tables 415,

146 canght at least one yellow parely.

75 caught at ieast one walleye and 1t least e smallinouth
bass
&7 caught at least 01‘16--\'.-‘31.“3}_’6'3{1&;:11 jeast one vellow perch;
79 caught at least one smathmouth basg zmd at least one yellow
pereh;
45 caught all three.
(#) Find thetotal nember of people surveyed.
(i) . How many ceughi at least one wallaye or at least onesimall-
moutl bass?
() How smany caught enly walleye?
Riocd Type Human bloodean comtafn either go antizens, the
A antigen, the B antigen, or botli the A and B antigens. A third
anitgen, cailed the Rt antigen, is inpartant in Burhaw reproduc--
tion and, Jike rhie A and B ontigens, may ar may not be present
i anindividual, Blood wcalled typs A positive if the individual
“has the A and Rb antigens, but not the I8 aitigen. A person hav-
ing only the A and B.antigens is said fo paveiype AB-negative
‘blood, A person having only the Ry anitigen Tras type O-positive
blaocd. Other blood types.art ‘defingd in g shmiiar manner. Iden-
tify fhe blood type of the. individnals i regions (aj-(g) of the

Venn diagram.

IS

B

-

Biged Type Use the diagram from Exercise 22 T2 certain

hospital, the following data wasrecorded:
25 patiénts had the A antigén:
17 had the A and B anfigens!
97 had the'B antigen:
22 had the B and Rhb antigens:
20 bad the Rb an}lgu,,n e ottt i
12 liad noné-of the antigens;
1% bad the A and Rlronligens;

allilirse.abitivens

gL, o1 fisn.
ow many purchases were for a-dog product ohly?

Flow nidny purchases were for a-cat prodict only?

How many purchinses were for a dog or fish product?

- How many purchases. were there in total?

erpntinnal Fishing A maring biologist surveys people
o fisk on Lake Erie and caught at feast one fish to determing
liether they had caught 2 walleye, 2 smallmouth bass, or a vel-
 pereh in the fast year. He finds:

cavight a1 least one walleve;

3 capghit at least one smalliiouth bass;

il
i § 3G i

How many patients

() were represenited?

(b} had exactly one anifzen?
(¢} had exactly twe antigens?
{dy bad Q-positive blood?
'_{e]_ had AB-puositive blogd?
() hud Benegative blood?
(g) had O-negative blood?

(i) hiad A-positive blood?
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24, Portiolic Munzgement In reviewing the porifolios of 365
of its clignts, a mutual funds company categorized whether the
clients were invested in international stock funds, domestic
stock funds, orbond {unds, It found. thit,

125 were invested in domestic stocks, infernational stocks, and
bond funds;
143 were invested in-domestic stocks znd bond funds;
300 were invested i domesiic stocks;
200 were invested in intetnational and domestic stocks;
18 were javested in interhationat stocks and bond ft_md's,'but-
notdémestic stocks;

33 were invested-in bonds. but not in international ot domestic
-stocks;

87 weve invested in international stocks, but not in bond
funds,
{a} How maty were invesied in'international stocks?
(b} How many were invested in bonds, but not international
stocks?
{(¢) ‘How many Wwere not invested in bonds?

{d) Iow many wete invesled in .international or domestic
stocks?

For Exercises 21-—30, use the given eoittingency tables. (See
El(uﬁpa’e 7}

Parinprships In Excreises 25 and 26, the wiven contingency
tible lists the évoss fabiflution of the nmnber of business partiters
Ships by fndastry and whether the pecinership reporied net-income

o pet-loss for the year 2004, ( Data fiome: TS, Infernaf Revenue

Serviee.)
; Nusither of Partncrships
With Net WitlrNét
Indastry bncome {1} Luss {2y
Coastroction (€) 73.071 67561
Manufucturing (U) 24,389 42,386
Retaif Trade {R) 56,749

‘Using. the letfers piven in the table, find the nmnber o
& A e el o

Life Clussification I Males (&) Fonmsales {

Exciting (£) 435 |
Routine (K} 37 J
Dult (D) | 38 |

Using the letters tir.the table, find the mmber of vespondent

() E ®) DNF
{e) EU M W F
28, @ D M ROM
(©) DUF @ &

Joh Satisfaction I Exércisey 29-32, the given couti
fists the cross tabulation of how satisfied or divsatisfi
whatt answeving the. question was.appropriate) are with
mades and fomales mnong the 933 appropriate adufts in-i
eral Sacial Survey. (Data fi oIt ESSITC.OrE. )

Joh Satisfaction Males (M)
Completely Satisfied (CS) 86
Very Satisficd { 155} 176
Fairly Satisfied (7S) 149
;\_'_e_ither Sa‘risﬁpd nor 26
Dissatisfied ()

Fairly Dissitistied {FD) 0
Very Dissatisfied {70 9
Cowmpletely Dissatished {CD) 3

each set
W) CSUFS by (CS LTS
(c) Describe your answer to.part (b).inwords

30, (1) ¥RUCD

3 () CSUVSUFS (b TCSUISE
{c) Describe yoirranswir lo-pact (b)in words;

23,

ST ThE TETTeT GivET 1 THE Table; Jinl Tié rmiber of pariniysiips
eadl set.

W A0C ) MU
(t) ROE iy ¢

26. (%) B R by WUR
(¢) MnNd ’ (@ B

LHe Slassification In Exercises 27 and 38, the given contingency
tithle Fists the croys tabulation of whether adiles for whom answering
the guesiton ywas apgroprivre) feel their life is exciting, routine, or
dult fov wmules and femalss amouy the 1873 appr oprvictte ndults in the
2016 General Social Sur rey f- Data fi Jrom: gssanoreoie ).

933, Restate the union rule in words.

PR ) I i 7 o i oy oD

{c) Describe your answer to pait (bi i word

Use Venn dinegrans to answar the given guestion
3, ¥Wnd) =35 0B) =
35 Ifald) =12, 0(B) = 27, und n(d U )= X

Soand (AN B = 4w

30. Suppost #(5)
AN

=T, 0l A0 By = 3 and nl A

37. Suppose n(d MB) =
sl B2

S.0(A U By =35 4
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given infovmation o fillin the man-

Checkpoint Answers

1
1

12, 1(B") = 30 1 {a) |
30, (L") = 19 .

&
=
it

oy
=
it

)= 35, plA N By = i n(BAC)=
VBOVCY = 9, () = 59 2. =

AUB

' " “A
thitt the-statements are irne by diaving Venn
sairs re, esentitg the sets on ench side 2, e ; o
cgions representing the Sets 0; el side of AU AUBINT

3 @] -4

ANBUAND
AUB AU O

Jv the staterent about sets I question 44.

s the staternent about sets in question 45.

. R 4, (s) 42 oy ¢
nrds the staiement-about sets in question 40. _ _
S o EAN G by 9% (© 98
ds the statement about sets 1 question 47, _ '
6. 14

7. (8) 151,437 thousand
{b) 84,435 1honsand

ETSRIPN ey gy Y ::‘ oy 2 § Ao
sroduction o Fropabiity

w3

rder two latge pizzas at $14.99 cach, you can easily find the
.exact price of your purchase: $29:98, For thé.imanager at the pizzeria, however, it is impos-
sible to prediet the exact number of pizzas.to be purchased daily. The munber of pizzas
purchased duringa ddy is random: The-quantity cannot he predicted exactly. A greatmany
______Q_r_qb}éms. that come up i applications ef mathematics involve random phenomena--—-
phenomiena for which €xd “fj‘r“‘edi_c-tio'n"-is:ﬁ_n_possible;-SFheébest.-t:hm_;.wc..cz_m.,do:is..detc_r_m_i_r,l.g...._,.\_..._. -

the p:"qf_jalzf?fry ol the possible outcomes.

If you go 1o a pizzeria and o

fandom Experinents and Sample Bpaces

A random-experiment (sometimes: ¢alled 4 random pheriomenon) has oiteaHey tiatwe
cannot predict, but that nonetheless have a regular distributionin a {arge number of repeti~
tions. We call a repetition from a paridom experiment a trial. The possible results of each
trial are calledl outcomes. For instance. when we flip a coin, the butcomes are heads and
tdils. We:do not know whether a particukar fip wili vield heads or tails, but we do know
that if we flip thé coin a large a number of times, about falf the Aips will be heads and half
will be tails. Each flip of the coin Is a trial. The sample space (denoted by 5) {or 3 Fandom
experiment is the set of all passible cutcomes: For the coin fipping, the sample space is

§ = {heads, tails}.
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T or diel

a ragdom experiment?

Tasen for a'wedding,
Tor 1 bicyele race.

thany points she earned on a recent

smmber. of hours (fo the nearest hour) he
sterdiy,
an off company must decide whether to go
I shale plant or to cancel it.

1d a die'is Folied.

"the year in which a company’s profits weic

vents i your own words.

avents ave-disjoint. (See Exaiple i)
! and owninga Jeep

and wearig glasses

and being under 30 yvears old
reior and being under 5 years old

s and being & nurse

maleand belng a pilot

y experinients in Exercises 18-20, wiite ont an equally
viece, and then write the imficated events in set iotation.
2 and 3.)

and § blue marbles,
yellowmarble is drawn,

blue marble is drawn,
hitenarble is drawn,

hig is irawn atrandom from a bow! containing 3 yellow,

(a) The student -guesses. irue twice and guesses falst dnte.
1) The student guesses.all false.

(¢} Thestudent guelses true onge and puesses false twice.

In Excreises 21-24, wiite out thie sinple space ad gssuie cach au-
come. iy agually kel Then give the prabability of the requested out-
comes. (See Exainples 7 and 8.)

21, In deciding what color and style to paint a room; Greg has uar-
sowed his choices to fhiee colofs—forest sage, evergreen whis-

coloswash.

(a) Creg picks a combination with colorwash,

(b) Grzg picks .2 combination with ppaque emerald or rag

painting.

Tami goes _sh'ppp__ing and sees threc kinds of shoes: flafs, 27 heals,
and 3" heels. They come in two shades of beige {lizht and dark)
and black,

{a) The shac-sclected has aheeland is Black.

(b) The shoe selected has no heel and is beige.

{¢) The shoe selecied has a heeland is heigr:

3. Doug is shopping for p new patio umbrelia, There s a 10-foot
and 4-12-footmodel, and each is available in beige, forest-green,
angl rasi

(8) Dougbuys a 12-fool forest green wnbrelia.

(I Doug buys a 10-foot umbrela.

(e} Doughbuys o fust-colored nmbrefla.

Sharonda s deciding berween four Brands of cell phones: Sam-
sung, Motoroln, Nokia, and Sony. Each of these phones.comes
with the option of insurance prno insutance.

(a) Sharonda picks a phone with insurance.
(1) Sharonda picks a phone that begins with the letter “§” and
1o insurance,

24

A single. ﬁ:ﬁ' diir iy rq)'fed. Find the probabilities of the given gvents,
{8ée Example 6.)

rless than 4

23, Getting .um
Getting a number greater than 4

27, GettinguZoral

black marbleis-drawh.

people Hive in 4 dorm snite. Two are to be seiected to go 1o
s campus café to pick up a pizza. Of couyrse, no-ore wanls to

o the six names (Connie, Kate, Lindsey, Jackie, Taisa, and
Jicole) are placed in & hat. Afier the hat is shaken, two names
selected.

Taisa isselecicd.
by Tlie rwe names seleeted have the same swnber of jetters,

An anprepared student takes a-thiree-question trug-or-Talse guiz

‘he.guesses true; and if the coin s tails, e guesses false.

1 which he flips a coty to goess theanswers. 1 the coin is hicods,

28, Getting & multiple of 3

Alefandro wants th a{!bpr a puppy frous.am animel shefter, Al the hel-

ter, fe fiinds efght puppicy that he likes: a nide. and fepiule puppy fiom:

eaghaf the four breeds of .-';mg!g.--.-'Jb.rm','{'nﬂfe, and Lahvador. The pup-

pies are cach so cnte that Alejanidra cinniot wiake iip his wind, so Ie

docides 1o pick the dagvamdomly.

29, Wrile the sam;ﬁia space for t]_w.mitconies'-, assuming edch out-
come is equally likely,

Find the probability thia A!ej:rm(m chooses the given pappy.

30. A male boxer 31. A malepunny
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32, Acollic 33, A [ermle Labeador

34, Abeagle ora boxer 35. Anything except a Labrador

36, Anytliing sxcept a male Beagle ormale Boxer,
Faral Work Injuries The followiig tible gives the nupiber of fital

avork iujnries categovized by canse fioni 2015, (Duatie from: U.S.
Burean af Labov Statistics.}

Cause Nuinher of Fatalities
Tramsportation accidents 2634
Assautis and violent acts 703
Covtacts with objects amd equipment 733
Falls 800
Exnasute fo harmful substances.or 424
environments
Fires and explosions 121
Othier 12

Find the probability that a vandomy chasen work farality had the given
cause. (See Exawniple 8.}

37, Al
38, Fires and explosions

39, S=ligious Sorvises Respondents.to the 2016 General Social
Survey (GSSY indicated the following categorizations pertaining
1o attendance at religions services: {Data from: gss.norc.org.)

Attendanee Nunher of Respondéents
Nave . 723
1.ess than once & year 173
Onee-a yeur 383
Severul {imics o veur 312

Qnee & nronth

men to wotk and for wonien to tend to the Tiorhe The respog
are categorized:in the following table. (Data from: gssmoic.d

Response Number of Réspondeiti
Strongly Agree e :
Agree 405"
Disagree §33
Steongly Disagred S04

Don't Know/Ne Answer 393

Find the probability that a person In the United States

) strongly agreed or agreed with the statement;
= = . k

(h} strongly disagregd with the statement;

(€) did not'strongly agree with the statement.

S&P BO0 Asof Mavch 7, 2017, the 505 stacks in-the S&
classified in-11 different sectors. The following table gives 1
of stocks i ewch sector. { Data from: WL HIQURENGSTR.Car

Number:of

-Sector i Seg

-Consumer Discretiowiry
Consumer Staples
Energy
Finaucials
Health Care
Industrials
Informatien Technoiogy
Materials
Real Estate
Telecommerications SeTvices

Utilities

23 tinies mmontly

Nearly every week 136 Find the probability that u stock in the S&P 300
: : ) suetor

Every week 481 _

. 41. Energy

More than onee a week 218 ]

o ) 42, TFmancials

Don't know/no answer 17

Total 2867

Find the probability that a randomly chosen person in the
United Stacés attends religicus services
(o) several iresa VERTY
(hy 23 times a onth:
() ncarly avery week or more frequently.

40. Gender Buies Respondents to the 2016 General Social Sur-
vey (5SS indicated whether they strongiy agreed, agreed, disa-
giced, or strongly disagreed with the aucstion, “It is betler for

43, Real Tstate or Utilities
44, Health Care or Information Technology

BHP B0G The following table gives the county fi
af the 505 stocks in the S&P 500. (Date from

Price 5
$0-549.99 t
530-599.99 |
$110 or higher l



rod for- whieh the sumple space 5
vaf the pr abubility ussignments in Exer:
¢ axpertment? If an assigment is nof

Rasic Lon
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T Checkpolnt Answers

dek in the S&P 300 Is i the reguested 52, i
Quteomes s $a ¥ 5 55
. Prohisbilitié 03 A3 5 2 -3
46. Below $100 bilies | 0%

cepts of | Probah

£ 53 54 5
32 21 25 13
81 b N4 5z
03 b L0200
¥ 53 5 5 1. hE, i, th o)
4 146 18 10 2. (@) (1,27 ) 15 © @
3. () None (1) Part {€)
S 53 53 b 4. (ay {3} B L2345 @ 1% 4,5, 6}
i3 w4 13 e 5, (@) Yes ) No
6 (2 1/2 iy 243 © /6 @0
5 : h % 7 (@ 1/13 () /A © 1/2
~ 0% .30 12 02 6 About 8251

ity

We determine the probability ofmotre complex events in this gection.

unier rule for counting given in Section 8.2:

alE) +

n(E U F) a(F) — n(EN F).

Dividing both sides by p(S) yields

- : ”("F'-}“L" (L E
1S o n(S) s n(SYy
PEUF) = FE) + PUF) — PENFY.

smyle

To find the probabzhty of the union of two sets E and Fih asam. ple space S, we use the

T discusHomn &8 smmmarized-in-the-nextaul

R
zl nddition Rule for Probability
Forany events £ and Firom 2 sumple space s,

PUEL F) = P(E) + PUF) = PCENF).

In waords, we have

PlEor F) = P + + P(F} — P(Eand F).
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7. The marble will lahd in a slot humbersd 25-16.

Twa dicc ave rolled. Find the probubilities of rofling the given snms.
{See Exumples 2, 4,qnd 3.)

4 (@) 2
9. (a) 8

© 5
{cy 10

(b) 4
)y 9

W 6
{dy 13
I (a) 9ormore

(B) Lessthun 7

“(¢) Between Fand § (exclusive)
11. (&) ‘Not more than 5
(1) ‘Not jess than &
{¢) Between 3 and 7 (exclusive)
Tund goey sliopping and sees thiee kinds.of shoes: flats, 2" heels, amd 3"
heels, The shoes came.in two shades of beige (light anid davic) dmd
black. If caci option has an equal chance af being selected, find ihe
prohabilities of the given events.,
12. The shoes Tami lntys have a héel.
13. The shoes Tami buys are black.

14, The shogs Tartht buys have 4 2" leel and are beige.

Ms. Ellioft invites 10 velatives to a parey: her mother, 3 diaus, 2 wicles,
2 sisters, I nade vousin, and 1 ferde consin, If the chancesof any one
guest arriving fivst e equally ltkely, find the prohabilities that the
given guesis will icvive fivst.

1

s

(2} A sigter oransum
(I} A sister oi @ cousin
{c) A sister ar her moiher
16. (a) Anauntoracousis
(8 A maleoran urnicle

(2) A female or a cousin

Use Venn dmgi ‘s to work Exercises ¥7-22, (See E,\."r.f:'rq;fa_ 5.}

17 Suppose P(E) = 30, P(Fy = 51, and P(Eﬂ ]) = 19, Fmd

() PEUF) (b FENF)
(&) PENF) (@) PEUF

18, Lot P(Z) = 40, P(¥) = 30.and P(ZU ¥) = 58 Find each

--aach: Qf (‘he Ei\:en prob&blht]e? i e s — . P

The probability that the driver was impaired (event ) s .
The probability that the airbag was deployed. and the driv
‘imipaired is .0778, Find. the probability of the given events,

) AUT M Aur
© AnF W 2'nr

21. Marriage and Happinass According to the 2010
Social Survey, the probability that a U.S. resident i
married is..4227 and the probability (hat a 1S,
describes himself or herself as very happy is .2820. Tl
hility of. being murred and being very happy is ,1627.
probability of the descri bed events. {Data from: “h&-il(?f’

{a) Not being véry happy and being married
(b) Not being martied and not being véry happy
(¢) Not being married or not being very happy

22. Educatlon and Earnings According to the 01
Socil Survey; the probability thal-a .S, resident has
junior college or highieris 3843, and the probability
household indome is 350,000 or higher is .5040.. The
of h'wmg dttended junior collége or higher and
household - with income 350,000 or Kigher is .270

probability of the deseribed events, (Data (roim; s
‘(ny Not having attended j junior college or higher
- houschold earning $50,000 or more.
() Having attended junior eollege or higher or v
household earving $30,000 or more.

{¢) Nor having aitended jimiot college and ng
household earning $50,000 or mire,

- A single faiy die is volled. Find the odds in Savor of «errm;,
Exeveises 23-26. (Seé Exuniples 6 und 7.) :

23. 2 24, 2,34
25. 2,3,5, 016 26, Somé munber
27, A marblé is dvawn from & box containing 3 yeboy

bive marbles, Find the odds in favor &f drawving th
(@) A-yellow marble

(b) Abluemarble
{&)} A-whité marble

28.. Find the odds of hot drawing a white murblc

29, Two dice aré folled. Find the odds of rolling

-of the given probabilities.
(2) PZ' Y7
() PZ'UT)

b)) PZ" LT

€@) PN Y

9. Fargd Yehicis Ascliderds According to 2015 data Iromi the
_Nauonai Highway Traffic Sately Administration, the probability
that the driver in a fatal vehicle accident is female (cvent £) is
.25%4. The probability that the driver is 24 years old or less (event
Ayig 1914, The-probability th'lt the diiveris female and is 24 vears
old orless is 0336 Find the probabifity of the given avents.
(W) Fu A By Frud
(e} FOvad’ W F U

20, Faral Veblele Actidents According to 2015 data from: um
National Highvway Traffic Safe 2ty Admmihtm{ton the pmbabﬂlt}

that an airbag was-deployed (event A)duringan gecident is 4364,

3830, Define what is meant by odds.

Eduenting For Exevcisis 3134, firid the oddy
from the given prohability that a bacliclor’s ey
mutjored in the given discipline. ( Data fiom: D
Statistics. )

31, Business; probability 19/100,

32. Natwral soiences and mathematics; proby

33. Education; probability 1/20.

34, Social and behavioral sciences; 37240,
Government Hevenos For Exercivex 13
odids to the probalility of the event, The cienii
ULS. govermment from taxes, (Data frome U.S:



nge comes from properiy taxes
comes from sales and- gross receipts
vt comées from individual income tux.

ane cothes Tom corpbrate income tax

vercises 3946, nse ihe following table
wice of the 305 stocks in the S&P 500 on
hop the vifrning$ per shaie vatio.was positive

Lariings per Share
Negative or Positive
30 128
8 185
3 135

if” the descrihed eveiits. ¢ Datee fioni: inwsv.okfhorg. )

shave ratio is positive,

purshire ratio is niot pasiliive.

jestock 1s less than- 850 and the earnings per share
oy G,

the stock 35 $100 or higher and the carning per

positive,

[the stock is §50.00-899.99 or the darning per share

itive.

{ the stock'is $100 or higher or the carnings per share

itive:

f the stock is-niot biclow 350,00 and the earnings per

0 15 positive.

of thie stack is not $100 or higher and the garnings per

fo s pegative. 0RO e,

Worked Data from the 2016 Geneval Social Suryey can
wstimaese e prnty howes people who. classifidd thair work
art-fine ar fitll-time actpally worked.in the fast iveck: Use.
rrg»ﬂz_hf&_m:}'imMmpmhubﬂhifr'\'* of the eveits in Exercises

8.4 Basic Concepts of Probability 435

Tull-time worker

Part-time worker

Warked 30 Hours of more

Worked 0-19 hours

Parl-time woiker and someone who worked &0} hourg.or moie

Full-time worker and someosie who worked less than 4 hours

Full-tinte worker or someone who worked 40-hours or niore

Part-time worker or someong who worked 29 Rours or less

One wap to solve u probabifity problém ix- tai vepéat the expériment
sarry; fines, keep.r'ng track af the vesalts. Thew the probuabitity can be
approximeted by nsing the busie definition of the p:-nb‘al)ﬂiry;. of an
event E, which is P(E) = a{E) (S, where E occurs n(E) times ant

of 1(S) triafs of an éxpevintent. This is ealfed the Aonre Carlo methad
of finding probubilities. If physically repeating the experipiciit-is foa
tedions, it may-be sinndited with the-use af « random-tmber geneva-
to, available o most computers and seient] Ge or gruphing calealatars,
To sitilate @ -coin toss or:the rofl of w die ont a graphifg calvulator,
change-the setting to fixed decimal mode with 8§ digits displayed, To
simtdate multiple tosses of u coin, press RAND (o RANDOM or
RND#) in _rhe PROB subinenn.af the MATH (or QP TN} meenn, and
thien press ENTER repeatedly. Intérpret B s a fcad-and 1 as a tuil. To
sitinlate multiple rolls of «a die, press RAND X 6 + .5, and then
presy ENTER vepeatediy '
Suppose two dice are rolled. Use the Monte Carlo method with
‘at least 50 repetitions to- approximate the given probabilities.
Compare them with the results of Fxervise 10.

55

() Plthiesum is 9 of more)
(by P{the sum s less than 7)

56, Suppose Lwo dice are rofled, Use the Montg Carlo method with
at lest 50 repetitions to approximare the given probabilities,
Compéafe them with the results of Exercise 11,

)y Plihe sumtis not more than 5'}_

{b) Ptthe sumis not less than 8)

'57. Suppose three dice are rolled. Use the Monte Carlo method with

at least 100 repetitions to-approximate the given probabilities.

_(a) P(the sumis 5 or less)

(b} P(neithera {norafis rolfed)
Snppose a coii B tossed 5 times, Use ihe Monte Carlo method
with at least 30 repetitions 1o approximate the given probabilities:
) Plexactbyd heads)

Dicia fiome gss.nore.org. }

Tiours Worled i the Last Week

A or
019 | 20-20 | 3039 | 4049 | More | Total
26 RS B T 72 o N S D Rt
74 ) &7 A1 24 308
1403 125 224 32 4014 1582

(b) P(2 fieads and 3 tails)

innetics Gregor Meudel, an A usteian monk, was the first to nse
probability in the stady of genetics, fnan effort to nndesstand the
mectariism of chavacteristie iransmittal from one generation 1o thhe
wext in plapts; he counted the nymber of ‘occnrrenees of various c?:'_ff_nru:-
teristies. Mendel foumd fhat the ﬂa’ﬁ'mt coloi in cortain pea plants
obeyed this scheme:

Prie ved erosseil with pire white produess péd.
From its pavents, the red offipring veceived genes for both ved (R} ttnd

white (W), but in this case red is dontinaunt and white recedsive, su the
offspring exhibits the color ved. However; the affspring still eries both
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If a single fufv die-is volled, find the probability of vollirig-the given
gveuts. {See Examplos T and 2.)

1. 3, given that the number roil_ed was odd
2. 3, given that the number toled was evenl
3. An odd number, given that the number rolled was 3
ﬁ!f o fuiy dite ave volled (recall the. 36-ouicome. simiple space), find '
the pradabilily of vollirg the given events.
4, A sum of &, given that the sum wals'-g'reater.tha.n""ﬂ
3. Asum of &, given that the roll'was a “double” (Lwo identical
fumbers)
6. A double, given that the snm was 9
31f two cards are draws withort replacement fiom an ordinary deck,
find the probabilities of the given eveni. {Se¢ Exanm?c 7)
7. Thesecond is & heart, given that the first is a'heart
8. The second is black, given-that the firstis a spade
0. A jack and a 10:dre drawn.
10. Anagyand a4 aredrawi

£311. In your ownwords, explain how fo find the conditional proba-
bility PIEIR).

w12, Your friend asks you to explain how the-product rule for inde-
pendent events differs from the product rule for dependent
events. How would you respond?

£713. Another friend asks you'to explain how to rell whether two
events are dependent or independent. How would you raply?
(Use your own words:)

314, A swdeni reagons that the probability i Example 3 of both

‘coins being heads is just the probability that the other coin isa

tad—thatis, 1 /2, Explain why this reasoning is wrong,

Decide- whetherilie-two events listed ave-independent.... ...

15. & is the event that it is snowing-and L is the event that the
instructor is fate for class:

16, R isthe event that four semesters of thgology are required to

_fonr-enployees. giveit that i is wmanufacturing fien is 4199,

20, Ler 4 atid B be independent events with P{A)
PiB) = -;~ Find P(4 (Y B and B(4 U B),

Firm Slze dccording to dnta from the U.S. Smulf Busines:
Aration, the prebability that '« fivrnt has one to fonr employees
it fs « constrnction ficm iv 693G, Thie probubility that ¢ firti

ability the fivin is a constiuction firm is 1133, and the probi
a firmn is-a nanufactiving firm is 0449, Thie probability that:
one to forr emyHoyees is LH214, Use this informetion raﬁu_
bilities for Exercises 27—_24. [ See Example 4:)

2. A firm has one to fouremployees and is a consiriict
22, A firm'has ong to 'fo_ur employees and is a manefucl

23. A firm is a construction firm given that it has.
employees.

24, A firm is a manufacturing firm given that it hd
employvees.

Hours Worked Darta fions the 2016 General Sociad Sy
us 1o estininate how many hours people who classified thes
pavi-tine ov full-timie aetually worked in the last week. [
ing table to find the probabilities of the events in E

{ Data fiome gssnorc.org.) '

Hours Worket in the Tast W

Labor Force

Satus 010 | 20-29 | 30-39 | 4949
Fuil-Time 26 43 137 691
Worker

l_’urt-_T e T4 82 87 41
Warker

Total 100 | 135 24 ) 73

-25. The worker was full-time given that he o

more hiours..
26. ‘The worker wag part-time given that she vr
rhare hours

giaciate from o certaln) coliege and A ETHE cvent THAT THE 0T
lege is a religiously affiliated school.

17. R is the event that it vaing in the Amazon jungle and I7 is the
gvent that an Insiructor in New York Chy writes a diffietlt
ExXdm.

18, T is the cvent that Tom Croise’s next niovie grosses over
5200 million and R is the event thai the Reépublicans have a
majority in Congress in the year 2024,

19. 1In & two-child family, if we assume that the probabilitiés of a
child being male and a ¢hild being female are 2ach .5, are.the
events “the children are the same sex” and “at most one child
is. male” independent? Are they indegendént for a three-child
famity?

27. The hours worked were 019 given that the &
28, The hours worked wer 2029 -given thdt tliew

9. 'The hours worked were.20 or less wivei
part-time.

30. The hours warked were 40 or.more given il
full-time.

Consumer Contfitdence The 2016 Gener
respondents about thelr eonfidence in banhx
as well-as their-confidence in mufor corporitic
three vesponses: “n great deal, pnly some, or
befow sinntinises the responses.
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43, Find P(C), (DY, PICO DY, and PCIDY, Does P(C) = PICIDY
What does thatl result imply regarding independence of ©
and .0?

Confidenee in Major
Corparations

Great Only Harilly 44 Find B{D})" HC), Lgale? a‘nd moie. . lj)'().c.s !.’{_D'_) =
Besl | Some Ay Total BB CyY Whit does that result imply regarding, independence

of B and 7

P23 tlg 25 269
172 739 113 1t

fxivor's Test The Motor Felicle Departurenr i « cevtuin state has,
_Jound thar the probability of a person passing the test for @ driver’s
43 362 20 H06 license on the fivst tey by (73, The probahility thut an individial wite
140 {240 39 1019 me!s orn Hf"* f it sf test will piss _.rm the seeond wwy ic 84, and r.lrf._:p:.qbah.-f’.
ity that an individial whe fails the fivst and second tesis swill pass the.

_ _ _ thivd time £5..70, Find the grobability of the giveq évent.
the deserthed evenis, Dera from: gisaareorg. ). _ :
' 45. A person fails both the first and second tests ;

. great deal of confidence in banks and finan- _ _
i that he or she has hardly any confidencein 40 A pefson will fail three timés in a row

TATs.

Bitines The number of on-time fliglits und the mwber of deluped or
ay hardly any confidence it banks and financial sancelled flieles for four njor wiviiies foir Marel 2017 is piven iit the
en that he-or she has hardly any confidence in tishle belgw.

Athons.

as 1 geear deal of confidenée in major corpora- Ajrfine On Time | Delayed or Cancelled

wit ke or she has oaly some confidence in banks Arneriean G164y 13472
institutions. -
Dlta 68,721 10,349

_has bardiy any confidence {n major corporations. Southwes 01664 43480
‘o she has hardly any confidence in banks and outhwest ; 216 St
tutions. United 39,262, 9233

55 The following rable shows Srequetcics. for red—
widniess, wheve AL represents that « persan is male and Cc
pevson is color blind.

Fimlthe probabifity af the deseribed eyont, (Data from: wwivitranspor-
fatiom.gor. )

47: An on-time fight giver the airline was American,

. M M’ Tatals | 4% An on-tine Bight given the airline was Delta.
© 042 1007 049 49 '
1 oAss | as6 | o 50,
Totals | 527 | 473 | 1000 j

An on-time flight given the dirline was Southwest.

An onliime fight given theairline was United.

31. Theairline 'was United given that the flight was on time.

10 firil the given probahilitics. 33. The airline was American given that the fight was on time.

36. PO 53. The aitline was niot Delta. given Hat the flight was delayed or
cancelled,

'38 P{_ 'lu' U C} . . .
TR — J U """"""'34'-‘""The_'t"liﬂinﬂ"“"__a'5'11Ut"ﬁmﬂﬁcﬂn"gi\'ffﬁ‘ﬂ'IElt“thﬂ""ﬂighf'W\_"ﬂS"'dleEYEd -
4“ P U"{ [C} or cancclad.

e events C and Af depen‘denl" Recall that tivo évents £
ire depéndent If PLELE) &= PUE). (See Bxample 10.)

L
n

Which aitling had the highest probability of an on-time fiight?

56, Which airline had the lowest probability of an on-time flight?

VN W AT T aEpeREeELY

Suppase the probhability that the fitst record by a stuging gronp will be'a
lindiess and Deafoess A stientist wishes to determine kit 15 \32. If the first recovd is a bit, so ave aff the group’s subsequent
v is any dependence betwoen color .'(‘.""._"“{"‘."1"5 (C) and deigfhess records. If the firse record is ot « hil, the probability of the group’s
e vohubilittes inthe table to unywer Exercises 43 and 44. secomd recovd amd all subsequent anes being hits is 16. ﬁ' the first.two
vecards are ot hits, the probability that the thivd is a hit is .08, The
o n Total probabiliey thitt @ vecord is a hie continnes to decrease by Talf with enéh.
swccessive nonlis pecard. Fiid the probubility of the given event.

C D004 L0796 | 0800 - _
- G04E 9154 9306 57. The group will have at least one hit in its first four records,

58. The group-will have a hit in its first §ix records i’ the first three
are not Hit,

Total REIRY A9350 1,000}
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Work the given probiems v indeperdent events. { See Examples 9

and 10. )

59. Compuisy Failurs Corporatichs such 23 banks, where a
computer is essential Lo day-to-day operations, oftcn have a-
secotd, backup computer i case of frilure by the main com-
‘puter,. Suppose that there is a 003 chance that the main com-
puter will fail in a given perivd and a 003 chance that the
backup computer will fail while the main cemiputer is being
repiired. Suppose these failurés represent indépendent events,
and find the fraction of the time thé corporation can asémine
thiat il have camputer service.

60. Multipie Flights According fo datd from the U.S. Depart-
ment of Transportation. Delta- Airfines was.on time approxi-
mately §79% of the tisic Tn March 2017. Use this information,
and assume that the event that a given-Right takes place-on:time.
is independent of the svent that another fight is on timé to.
answer the following questions

{a) Elasabata. plans to visit her companys branch offices; her

journey requires 3 separats flights on Delta Alrlines. 1. {a) About.D891 (b} Abour.5743 () Abou
Vhat is the probability that all of these Hights will be on L _ _ _
{ime? 2. (2) About 3849  (b) About.1943 {e} Abov
() How reasonabledo you believe it is to suppose the indepen- (d)- About '46‘55 _
dénce of heing oh tinte from figlit to fight? (¢) The probability. of never being married. give
. . : e person is partially or not happy
61. Rocket Failure The probability that a key component of a ' ' '
-space racket wilt fail is .03, 3. 1/3 4. 2/3 5
(a) How many such components musg be used as bac,cups o 6. (@)1 4 () 3/3
ensure that the pI’ObJ.biiItV that at least one of the compe- ' o
nehts will work is 9999997 715 8. /10 9.
(hy Is it ressonable 1o assume independence here? 10, 13734 = 3824 11, 1/16 12, N
CEra ey e PTY j o
ayes rormiig

Suppose the probability that a person gets lung cancer, given that the pe
pack of more of cigarettes daily, is known. For a resedreh project, it migh
a person smokesa pack or mmorg of cigaretics
1he pers'ou has lung cancer. Mme generally, if. P{E} F )'is'knoivn for twa E.;\

know the probability that'a

_oped 1mn I_l‘ll!a_ bmt;on. To d:_:ve_lop tlns formu_la, We ¢an use a probabliuy tru_.,
Since P(E{F) is kriown, the first outcome is either F or F'. Then, for e
comes, gither For E' occurs, as shown in Figure 8.33.

62

Consumer Confidencs Refer ta the taple included for .
3I-34,

03

64,

' .:Che{:kpc'ini Answers

Miedization Fiectivenass A medical experiment showd
that the probability that a new medicire is effective i .73
probabiity that a patient will havé a certain side effect is 4
thie probability that both events will ocour is .3, Decide wh
thiese events arg dependent or indépéndent. !

Arc the events of having hardly any confidence.in bitn
financial institutions and. h'wmg Liardly any conﬁdum if
corporations independent?

Arte the events of having a great deal of confidence in by
fmancml institutions and hava. a great deal of couft
major corporations independent?

i

The Tour cdses iave the probabilities shown on the right. By the
tional probability and the produet rule,

By =
o= PR P(EiF),

'\ e [P P P

<. TSRS PR T Y
~ By e P(O) S PES

E'F e PUE'y « PORE
Figure 8.33
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Bolution Ler F, be the event that an itent came [rom supplier 1; with /5, £, F)
Fydefined in a similar manner, Let £ be the-event that an item Js defective. We want:
P(FLEY. By Bayes’ formula, ;

(-354.03)

P(FS|E) =

" Checkpoint 4 _ 0105
I Exaraple 3, find the proba_biﬁi-y 03 29
that the defective Hem came from.
(a) supplier 3
() -supplier A

8 Eynreigng

(05)(.04) -+ €£12)(.02) + (16).0T) + (23}.01) + (35)(:03) + (.09

L3191

There:is about a 32% chance that a-défective item care from supplier 5. Even the
plier 3'hias only 3% defectives, his probability of being “guilty” is relatively hig
3244, becanse of the large fraction of items he supplies.

For two events Mand N, PQM) = .4, PON{ M) = .3, and P(N| M) =
4. Find each-of the given probabilities. (See Exinple 1.}

1. PUMINY 2. PM'IN)

For disjoint events Ry, Ry, -and Rz PRy = 05, P(R3) = .6, and
P(Ryy = .35, In adiition, P(Q}Ry) = .40, P{QO|RyY = .30, und
POV Ry) = 60. Find eqcl of the-given probabilities. (Sce Excwnples
2end 3.}

3. PR{GH 4 PLRy|O)

5. PR 6. PIRY|O)

Suppese three jurs have the following coutesits: 2 black balls and 1
white batl in the fiesey 1 blick ball and 2 white bulls in the secomd; 1
Blck ball and T white ball in the thivd. If the prabability of selecting
one of the thive fars is 1§21 J3 and 1} &, respectively, find the probae-
bility that if u white bull i iy draovn, it came Jrown the given jar,

7. Thesecond lar 8. The tlurd jar

S&F B0 Stosis On March 7, 2017, the probability that « stock
was i the. Tnformition. Technology sector was 347, The prohability
thit the stock had a dividend pieti of 2,00 ar highcr given thar it was

An-thig-Informution Techiology.sector. ll'ax.gﬂéfl‘..flx'g prohabilityihata . o

stock had -« ;.’Pv:?!énd yield of 2 B{J:’/ or f;i'g?rer siven that it was not in
the Info nicetion Technology sector: was 462, Find the Jollowing prob-
abilities., {Due from: wiewolkfi. Org:

9, _The stock was_in the Information Technolowy sector given that .

Inbor force participunt lues the given chardeteristics.

11, Sowme collegé or an associate’s degree, given that hid

I CEnSUS.FOV. )

$75,000 or-more artnually

12. A bachelor’s degree or more educaiion, grven
earns $75,000 or more annually

¥3, A high-school diploma or-legs education. given
eiris fess than $73.000 annually

14. A bachelor’s degree or more education, giv
earns fess-than $735,000 annually

Airdines In March 2017, the probability thar  fiig
can Aiclines fight was . 1599, the piobability thatifi
was 1618, and the prebability that it was enorlicr
The probabiiity that the flight was on time given th
can. Aivlines flight vias S019, piven tht it was @ Dol g
and given rhat it was another aivline was . 7820. Fm
the following eveuts. (Deata from: wiwdransportdr
15. American Airlines given:that it was ol timge,,
16, Delta given that jrwas on time:
17. An airline ol Amierican or Delta given that!
18, Delta given that it svas not on time.

Hoaltds fira test for toxemin, « disease that affic

it had adividend vield of 2.00% or higher.

10. The stock was not inthe Information Technology sector given
that it did not have a dividend vield of 2.00% or Righer.

Erueatione] Aftalnment snzd Baraings Data from the US,
Census Bureau indicates ther for the pear 2015, 33.3% of dlié
labor foree age 25 and over had d high séhool diplomu or fewer
years of aducetion, 27.9% had soiie collége or an assoéiute’s
degree, nnd 38.9% Had n bacheloi’s degrei o iiore educution. Of
thase with a high school diplonia av fewer yeavs of educ:mon,
7.4% earned $73,000 or pidre. Of thyse with some college ov an
ussocigte’s degree, .!3.:!/:?_ earned $73,000 or mare, and of those
with @ hachelor's degree or mave edweation, 37,00 carned -$75,000

av-wmores Find the follpwing probabilities that « rundonly chosen.

WOHTHIT e T ier &{f?“'f?l"“ﬁfd“ﬂrmwﬂmﬂrm'f
considered positive if there Iy « 20-nmui pisc in
1 mintete, The vesults Juve produced the follim,
T vepresents furving toxemia.at some tme du

represenis @ negutive fese:
P(T'IN) = 90 amd P{

dssiome that P(N'} =
19. B(NIT) 20, A

A1, dnd firid cuch-of th

Buginoess Tn Apeil 2017, the fotal sales fro
or Clrysler was 630,396 o or light trid
vehicle sold wias madé by General Motors v
by Chyyser 2742, Additiowafly, the probabil
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rowas 2765, « Fard vehicle saM WAS (4 CHT WS 29, The slock was listed on NASIDAQ given that it advanced.
vehicle sold was @ caravas 1253,

30, The stock was lisied on the NYSE given that # declined.

Happlaesy The propeviion of wilnli niles is A9Z and the proportion
_ af adull females is 308, Data from the 2016 Generdal Socicl Survey has
¢l sold wisd car, find the'probability it wasmade 5y otlowing probabifities of huppincss for each sex. (Dauta from: U.S.
“Census Brrean anid gss.noreorg. ) '

¢le solit was not 2 car, find the probability it was [ : |
X é Very ;. Preity E Not Tow
Sex Proportion { Happy Happy Happy
ckt shld was not a ¢at, find the probability. it was - E P | by | I E '”
et Motors: Mae | 402 1 287 | 569 o
Female ; S8 | ; A5 165
i

Jise of the iarkets on Muy 19, 2007, there weic
i with the New York Stock Exchange (NYSE)
oithe duy May 19, 2017, based on data from the Wall '
rababilities of advancing, declining, and wichanged 31 Given that the person is very happy, the respondent is male,
ppears befow for the tve exchanges.. ' ' o

Fiwdd tire probability of e desevibed events,

32. ‘Given that the person is prétty‘hapiy, the respondent is feimale;

Probahiticy 33. Given thak the person is not too happy, the respondent is
‘reeptage of | Probability | Probability | of Stock fermale. '
nics. of Stack of Stock | Remaining

34, Givéin that the person Is very appy, the réspondent is female,

d Advancing | Deelining Unchungcd

9240 7453 0306 35, Given that the person is pretty happy; the respondent (s male.
013 T 6024 L3436 L3340 36. Given that the person Is uot 100 happy, the sespondant i male.

Jity of vacli-of the following events,

A% listed o1 the NYSE given that'{i advanced. ﬂfi - i{;} oint Answers

oy Tieteael st N A RCE. ] o 4. .
vas listed on NASDAQ given that it declined. L 113 = 077

as iisted onthe NYSE given that it remained

(=]

. About 7321

(a) About.1375  (b) Aboui 4007

k awvas Histed on NASDAQ giver that i remained

a2

(1) About 3404  (b) About.1368

£ additton rule for
probability

2 addition rule for counting .

an element of glement (member] #.5 experiment

complement ruie
odds

il % element of empty sel trind

mpty set set-builder notation onteome

s gubset of universal set sample space conditional probibility
shota mbsét.?i._ subset event product ule of probability
4 proper subset of set apeldtions certain event probability trée
mplament of set A ) i o ) P .
m ) treg diagram impossible event independent events
 tnlersection. Veni-diagram <o depefilent events
54 vnden } o t : disjoint events P
. COMPEnEH e reyahi by frin e LT i
sbability of event B ‘ p e basic probability principle Bayed formula
oy . intérsection alnbive Fraoe
robibility of event F, 1 o relative f_r_ec]}m}cy
iven that evant £ has disjoint sets probability

ceurred union probability distiibution




