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Objective: Marginal and Conditional Distributions

—

Are you more likely to survive a boat crash if you have a first-class ticket? Do boys and girls like
different colors? These are questions that can be answered by examining distributions of data.

Individuals: The objects described by a set of data. Individuals may be people, animals, or objects.
Categorical Variable: A characteristic of an individual that places the individual into one of several

groups or categories. Examples: Eye color, favorite ice cream flavor, gender, whether or not the person
did their homework. .

Relative Frequency: The fraction or percent of a group who fall into a category.

Distribution of a Categorical Variable: | ists the different categories that the individuals in the data set
fall into and states how many (or what percent) of individuals fa] into each category.

way table helps us see if there’s any relationship between the two variables.

Marginal Distribution: | gnores the inside of the table, and just gives the percent of all the individuals in

the whole sample who fall into each category. Look at thn the margins!

" Conditional Distribution: Gives the percent of individuals in Just one giib-group3who fall into each

category. (For example, the percent of just the boys who like each color mstead of the percent of
everyone in the entire sample who likes each color.)

passengers got off the ship in lifeboats, but many died. The two-way table gives information about adult
passengers who lived and who died, based on what type of ticket they had.

e Survival Status T
Type of Ticket Survived Died Total
First Class 203 122 2.5
Second Class 118 167 2985
Third Class 178 528 M0 6
Crew 212 673 ' ¥ S
Total w i1 \wqo 220|

a) Give the marginal distribution of survival status. (For everyone in the entire sample, what percent
survived and what percent died?)

Survived ¢ M| =32.27
220\
DA ed ! ________MQO{ = 1Y
— b) Give the margineﬁ%is’f;gution of type of ticket. What does this distribution tell you about?
Rrstclass: a2s . .8/ Twi elass: %2_%: =32/
220! ‘
Seeovel elags: 28S = |2 q/ Crecv: 88s - “4o.2/
220 ( 220|
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¢) Give the conditional distribution of survival status for people with 1* class tickets.
survived . :33':—__.39:(9-2__;% Pred 122 = 3—,'9x
| 325 Ny
( Whot perTent of |eh-closs +iecke+ holders suvvived @ Ned)

d) Give the conditional (liftribution of survival status for people with 2" class tickets.
Suryiveda . ; \ ; ,
A8 gy, e LELosBo)
( Lubhat ot nentof 2rel Classticket lho\d-ers survivest kd*'

e) Give the conditizga\l distribution of survival status for people with 3" class tickets.
Q\JW\J ‘v : \7 g Lnd v I . - .
i T i
(whet pereent of A lass ket hhoblers surviied & di oct)
f) Give the conditional ctiistl‘ibution of survival status for the crew.
SuvrViveasl’ 2L\ . e Qj?; - p
omm—— 2,* A O " - ‘7 e v O/
g8S /. B8S
( Lnest— pa rert of crew SUvNiJea( d o e

g) Draw side-by-side bar graphs to compare the distributions in parts ¢-f. Then write a few sentences
comparing and contrasting the conditional distributions.
The condifonal ol ehvartong

e4)

\ of Suruiva | ~Br Belchas

100 X ; ol Crew afe V@ b

Q0 4 B Survied SN\eer; T ot ofSinose
g‘oo: = died clagses, nearly hvice as
O * VM‘\% people “diad than

a' sot |5 Surv Ved. \n second class
30 -4 |SH 4 1% v, wAo 2 dhest nan t:v(‘ui\feﬂ
20 -+ |2F 1 y A _‘_F_ Lot Al ?&P wes ot csi
\O =+ I8i% oy ¥ o LrNvene. Yn Aretaass,

over W, euvuived,

| &4
class class class

h) One of your friends tries to argue that 3" class tickets were actually better than 2" ¢lass tickets by
saying, “A higher number of 3 (Jass ticket holders survived the Titanic disaster than 2" class ticket
holders.” Explain what is misleading about this statement.

The problem (& Hed e (e ere elnighes n

4 IV Ty

gotﬂm %w\:&gs —h_‘{:c:_-‘ct—s “Aan 2nd C\&ss N ckets, gmw
W~ payLse ‘oo 5 Wu naye = Conpr e, rentages .

\ et o >
A okwo%:sg i \i\&sa\ hess ekt holders Swruves Han

i) What percent of the passengers in 1T class survived?
’_—-9— = b 1 -g ./‘
32

j) What percent of the survivors were in 1% class?

20% _ .
L 28.6/.



Take a survey in your class of favorite colors and fill in the following table:

Favorite Color
Red Orange | Yellow | Green Blue Purple Pink Other Total
| Boys | & & | g e S | ] o i |
Girls o [ 2 | Y H [ | 1
LT 1) T T3 e e 1 e B

a) Give the marginal distribution of favorite color for your class.

e Vas = 2229 bloe s 1 < %o
Pl u/‘/go: 3.32}_/ /30 = 2oy

yetoo: M=y PVPIL %30 = (0.

Ireen: 335z oy

Pwk= Voo - .3/
o‘\‘\\ar-. 2—/30:-_- 6.—-'/‘

b) Give the marginal distribution of gender for your class.

Boys: Mo s 407/ Girls . /20 = G337,

¢) Give the conditional distributions of favorite color for boys and girls.

Boys: re’[. 9/‘ o~ 39.—?'/ Girls: reﬁ( 3 7"/;@ = ’2-57—

W T OracoR.. iy = 0287
on::\ L O/M”O/.' eloty- ¥ = |27
JelB 1 Ty o %"‘““" Vi = b1/,
Oy B

e 5 il Y -
P\.)‘v\f:.: o /:LI\-L’:‘ e;/\; il t(,ég ol

Pu A = i r- o = o Mo 5
d) Write a few sentences coép‘e'féing a.r-l’d !:ontrasting the conditional dlséfb!ﬁtiongf%évor/tjte color for

boys and girls. Ac WAL A \f\ijk_g,r" %H“Cer\'b.ﬁﬂ- o l'abgs‘ —Han s?fl&

oKk ek, & .
3:0;2 (:owﬂd“ huer Wighor Pertestaae of GV S train toacd_s

et cinose lo\ue | POme.” pren Jenalirs hag "\Cg‘x perienimaes

¢) What percent of the gitls in the class chose blue?

e® 28/,
f) What percent of the people who chose blue are girls?

L TRY)
g) Was your aliwer to part f) part of a marginal distriblgtion or a conditional distribution?
Condmorc! = asus appout VSt “4ho PLopla Lo
Chhose | Lg{)
h) What percent of the people in the class chose red, orange, or yellow as a favorite color?
Tl+2 =10 _ ;
- o =333/

i) Was your answer to part h) part of a marginal distribution or a conditional distribution?

W\a.rj el - ases aboot tho Wieple clase
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Objective: Venn Diagrams and Set Theory

Sample Space: The set of all possible outcomes for a chance process.

Event/Subset: An outcome or set of outcomes from the sample space.

Complement (AC) : “Not”
« All outcomes in the sample space that are not part of the event.

Chance Process Sample Space Event/Subset Complement ]
Flip a coin S = {heads, tajls} B= {heads} B = {tails}
) even numbers .
Roll a die s={1 23,45, 6} E-{2, 4 6] EC ={L 3. 5}
Pick a letter in the 5 vowels T
word “probability” 5 {P’ R,0,B,ALLT, Y} V= {O, Al Y} e {P’ R,B,L, T}

Union (AU B): “Or”, “Either”
e All of the elements that are in A or B or both.

Intersection (Aﬁ B): “And”, “Both”, “Overlap”, “In common”

«  All of the elements that are in both A4 and B.
e If the two sets don’t have anything in common. the intersection is the

“empty set”, indicated by & or { }

Note: If you want to write “everything in A that isn’t in B.” you can write either

ANB- or A-B.

Examples: Shade the appropriate portion of the Venn diagram.
not In A

1. A° 2. (4NB)

nit (A et




Examples:
* Chance Process: Rolling ided die.
o Event A: Rolling af odd number

© Event B: Rolling a prime number

a. What is the sample space?

S:?l)-)'l?’JLFI g! (0! —,fglqllo

b. List the outcomes in each event.
(vdd) A=%1,3,87,9 s
Lprivee) B= ¥ 2.9 5 5%
¢. Draw a Venn diagram representing the sample space with subsets A and B.
d.

List all the outcomes in AU B,

All M2 numbers that are 00l or prnme
1.2,3,6,7, 93 (ov oat)
List all the outcomes in 4N B.

?'3!5’—7? At Nunloers tha+ are losta peld

ﬂ.?\ﬂ
ovme,
List all the outcomes in 4¢ .

“+hat are not odd,
g. List all the outcomes in (AUB)C',A(K( ' ?‘t&u"“bm that are not elthor
7‘1’,(0,?,10? e o prme
h. List all the outcom_%s in 4-B. Acll e nuwlloess oot are
71,4

o old ) vt i ot
i
* Chance Process: Reaching into a mess
* Sa

y refrigerator and grabbing a food at random.
mple Space: S'= {broccoli, carrots, mo

Idy cheese, milk, orange, lettuce, lime jello, bologna,
O Event A: Picking a vegetable
O Event B: Picking something green

( a. List the outcomes in each event.

VQ@@'&Q} A (woccol.i) Cavvots, [ertuce  corn celeny
(green) & 21,0 caali) woldy cheese, |ettuc, UMjcuo, ce (av:j?
?. Draw a Venn diagram representing the sample space with subsets A and B.

egg, corn, celery}




c. List all the outcomes in AU B. Vegﬁile i A 3“22%

?\pracwkl, tavrrots, extuce, cove, cuwg‘ wold G‘MQS& %
d. List all the outcomes in AN B. V&OQEQ WI 3\(‘2@” é"fm'\ Jﬂ. 0 B

X vocer U, (ethace, ca\evv?

e. List all the outcomes in B*. ot 3rce,n

? Corvols, Corn, mte, ovarye, loolugM, %:ﬁ
f. List all the outcomes in (AﬂB)(‘. not login V%\'g ond green (V\O'{* A HAL

. 'L over lap
7 Carvots, corn, Wil Ovanae, hologna 249, rwoley thasze, uwﬂeito?
g. Listall the outcomes in B - 4. g«ee,n but ot & Veﬁﬂ?-
' 3

% reoldy cheege, LAJ\M,:)Q.—UO%

Examples:
A political ad was run on TV and on radio.

¢ 33% of people saw it on TV. TV urtle cdeds -5 ‘33% ophre

e 21% heard it on the radio. Rodl'o Civele Q% W 2/ dA;?mM

e 10% of people both saw it on TV and heard it on the < to

radio. pverley 16 (0'/. (00/-

Determine what percent: "

a) only saw it . _6_Q/

23/

b) only heard it l\'/° 7,'5'/. + 10/ .+ W/ ""-.'-M%
¢) neither heard it or saw it gb/ |00/ - l"""\'/ = 5(0/
d) did not see it ll/- "'75(0'/. - (0—7/'

e e ¢ Yo 0 . '
A sample o leea?é-‘;sred if they %Watc mng asketbalﬁmd if they enjoy wic;hmg football.

25 peoplesay they enjoy watching football Fotfiom | 25 =
* 40 people say they enjoy watching basketball loa%ee N carzle adds +o Yo

* 15 people say they enjoy watching both  pye ¢ \'*-f tootball Easkatbal

Determine how many people: (fochant) 25 -1 =0
a) enjoy football but not basketﬁﬂf‘umj'w' S5=25

(V)
b) enjoy basketba]‘,;’bgi not football

1o

22

¢) don’t enjoy either basketball or football _LO_J
d) don’t like football [0 ¥16+25=50
b0~S0=(0

25¥\0 =35 -
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SM 2
Objective: Probability from Venn Diagrams and Two-Way Tables

Probability: A value that represents the likelihood of an event. It can be expressed as a fraction, decimal, or a

percentage. A probability of 0 means that the event is impossible and a probability of 1 (or 100%) means that
the event is certain to occur.

... _ total # of favorable outcomes in the category of interest
probability = -
total # of possible outcomes

Remember, (4N B) means “4 and B and (4U B) means “4 or B (or both)”. With “or” probabilities, makes
sure you don’t count the individuals who fall in both categories twice!

sl

P(4UB)=P(4)+P(B)-P(4NB

® 0 o v

.‘;q- - l.-l Seniors Non-Seniors Total
b) P(senior) fL. Boys Lf O {_L‘!____
24 Girls | -] |2 2D
c) P(bo?fv"fslenior) - Total T 23 3 "f'
34y 17 | ST |

d) P(girl Ernon—senjor)

N g \
+3+rp _ Plgir\ o.;x-')- s
-V-'bowul—c-ow-\r the 1 1 = 30 =12 or go_ )% wiov ‘5{:;;—:
3 nor=Serov gir ke twice ! 34 34 17 T q -2 -3-g
Example: The number of students in a high school is 1400. Of those students, 550 take French, 700 l‘é 34 "1
algebra, and 400 take both French and algebra. Fill in the Venn diagram, then find the following probabilities.

a) P(does not take French) 3004550 = ¥EO . oY,

Itvo %00
b) P(algebre? rq%lrench) Yoo

o % 2.0y

(400
¢) P(algebra, but not French \:H V 6 40
Csl = atuy, A TR

2
0C (o loth) =
d) P(algebraUFrench) ) 1400 150 (0 200

1So + 4o0+300 =g¥Sco
o) - = B8° e N -
@( (400 leos - €0/ l40o -§5P=550

\ \
French qw; Algebra \
199 (/200

—




Conditional Probability: The probability of an event

occurred.

Example: P(lung cancer\smoke)

the person smokes.

Conditional Probability Formula:

total #in AN B

probabilities, @f;lililll

Examples:

An ice cream shop keeps track of whether peopl

o p(4nB)
P(A%) or

total # in B

occurring when we already know that another event has

would mean the probability of a person getting lung cancer given tha._

. £ .
LA krieines

w/a\.\ to =1

ample, but with conditional

* “And” and “or” p ¢ fra € enfl
ﬁ b

ecomes the denominator of the fractign!

d'--e.v\em‘me.-&ﬂv‘ -ﬁr :.au\é:«-’r;- nal is e,

v afierr e
e order vanilla or ch

av.

ocolate ice cream and whether they order a

d) P(chocolate)
LA
(99

ane|
h) P (chocolate N waffle)

0
EX

or
[) P(chocolate U waffle)

SLe4It2b =124
= ($9

p) P (chocolate‘waﬁ‘le)

8
1

1) P(wafﬂelchocolate)

ya1== -

sugar cone or a waffle cone. Fill in the marginal totals and find the requested probabilities.
| Sugar Cone | Waffle Cone Total
Vanilla 35 26 bl
Chocolate 51 47 Qg
| Toer Bl 13 e
a) P(vanilla) b) P(waffle) ¢) P(sugar)
bl i Bl
— — [
(54 (=9 159
aned and anel
e) P(vanillan sugar ) ) P(vanillaN waffle) g) P(chocolate N sugar )
35 2k ol
159 |59 159
. - 1a . . i o
i) P(vanillaU sugar ) j) P(vanillaU waffle) k) P(chocolate U sugar )
35t2b+Sl = |2 35tobeu o [0F LT 1T3S =33
159, 59 ES "l 159 159
\quis\l\? ’\,
m) P(vanma@igar)) n) P (vani]la\ i (chocolate'
35 e 1
Yo J % Be™
Q) P(sugar]vaniila) r) P(sugar\chocolate) s) P (wafﬂe[vanilla)
35 2L 2o
A8 G

Gl

R



Use the Venn diagram to find the following probabilities.
a) P(job|male) b) P(female|job)

- 20 Rye 33 . 33
— w| 100 S -
tales #?a\os =27 jo'o N+g3 bo

el es 227

High School Seniors

c) P(male]nojob) d) P(nojob]female) e J ek
2 .y L =1 M[22 [ 21 |43
21 4o 3319 = 22| 19 | S2
bO' 4O (0O
¢) A student from the sample works at McTaco. What is the probability that the student is 'rﬂ_z}le?
e

P (male[job) = To

f) Is a student from the sample more likely to have a job if he is a male? Justify your answer using conditional

probability. . _Q = .
ade : 27T . Male i R WY

No. [n ¢ Sawke( o Female € ™More \1&;,,[:, Yo
~ ave GLJ\Q\O .

neal-estate ads suggest that 64% of homes have a garage, 21% have a pool, and 17% have both a garage and a
pool. Fill in the Venn diagram, then answer the following questions.

a) Find P( garage U pool ) b) Find P( garage|pool ) S
Ur+1n+y = 6% 17
b% / 2 l S ( / Garage Pool
. L d
¢) Find P( pool|garage) d) Find P(pool’no garage) 32
e P
il e LI
¢) Find P(no pool|garage ) f) Find P(no garage|no pool )
. - : 2 gy
oy Y 4 '






