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Objective: Angwarimg gqLestions LSing Ww«_r‘:]iﬂﬂ.—l 4 condional

AI.S'HW.bU-HoV\ < of data
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: Lists the different categories that the individuals in the data set
fall into and states how many (or what percent) of individuals fall into each category.

Two-way Table: A table that is broken down into rows and columns. The values of one categorical
variable go along the rows, and the values of another categorical variable go down the columns. A two-
way table helps us see if there’s any relationship between the two variables.

Marginal Distribution: Ignores 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 the totals in the margins!

Conditional Distribution: Gives the percent of individuals in just one sub-group who fall into each
category. (For example, the percent of just the boys who like each color instead of the percent of
everyone in the entire sample who likes each color.)

Example: In 1912, the Titanic hit an iceberg on its first voyage across the Atlantic and sank. Some
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.

Survival Status
Type of Ticket Survived Died Total
First Class 203 122 225
Second Class 118 167 IS
Third Class 178 528 F0(
Crew 212 673 BB5
Total Exl 1490 20|

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

Svruived - LS 2.3

RO\
D\Cd . ,iqi - Cﬂ_‘?'.q"/v
o\
b) Give the marginal distribution of type of ticket. What does this distribution tell you about?
Ficel clasgs: 322 = |4.@9- Twird class: F2e = 32.1%
Second Cclass: 2B - 12.9°% Crew: BBD - 46.2%
Lol Rao |

(’[—e\\% wheat Pe{CECV"\- of everyene on the enhre S\rn\F ho\_d each
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¢) Give the conditional distribution of survival status for people with 1% class tickets.

W : 2&5_ - °/s N : \QQ — e/
survived 205 - 62,57 Died 122 =33.5%

(\;\)\/\Ajr °le of lat-clasc hcket holders Soryiyed € cli-e_cD

d) Give the conditional distribution of survival status for people with 2™ class tickets.

Sovvived : D _ o/o e T A
e = d1.4 Died s OB /-

Cwwat 7o of 2nd-class Heket helders sorvived & died)

e) Give the conditional distribution of survival status for people with 3" class tickets.

Sovrvived: 1% _ o/, ca - D23 - 2d @
o 25.2°- Died A

Cwwvat o of 3Bed ~class ticket holders sorvived & died)

f) Give the conditional distribution of survival status for the crew.

. N a‘ra _ o/s ~ . ({?5 — . /s
SurVied 2 = ad.0/ Died : £12 = FC.0%
C\/\)\/\o:l- ofe o€ Crew Suf\/i\je_d 4 c’]iﬂd}

g) Draw side-by-side bar graphs to compare the distributions in parts c-g. Then write a few sentences
comparing and contrasting the conditional distributions.

The conditional distribotions
T of surviyal For 3rd class & crew
ave very similar. Tw et of

\Y

1 £ % :
t: Eﬁ {j ;3’(‘;’“‘ those clasges, meqr\\/ Hwoice
i ";% ’% E/; as many people with Hhose
g)_::: éf; Eél ;/Ai +\1P€—§ of Hekers died Hran
aotf 2 B B Sur\l\ve:c\. Ty Second clasg,
T 3 87 B2 meve died tvian Survived, byt

‘e gap was it AL etireme
as A class or creps. T

s} class, over 0% sovvived.

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

The problem is Hway Phee wece a higwec viowmber of people

with 3 class fekers an 2nd class hickelrs, For the compaxson
+o e fair, you Wave +o Compase percentagqes. A lower peccevit of
3rd class Yickel holders Sovyived Hvan ‘2nd class Heked holders.
h) What percent of the passengers in 1% class survived?
2073
329D

pd CDQ_S"/O

i) What percent of the survivors were in 1 class?

A0D - Q%(DD/"
Bl
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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 - o O 2 ) ! O | /4t
Girls 2 l 2 / < ~ [ ! /G
Total -3 I L 3 < S | 2 20

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

ged - %cﬁ 23.% %o Bloe: a’/ao = 30°/-
O(‘a_ﬂﬂe; VBO: '5_%"/0 PL)(P\e : 6/50: [(‘,"-}O/a
Yellow: ¥20= .37 Pink: /0= 3.37
GCreen: V2o = |0 Other: ¥zp= .77 /-

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

Boys: 4/z0= 4637 (Girls: Yoo 53.2%0

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

Boys: Red: ?,’q: 35_’-}% Girls: \Zed: Q/”o: |7>).£5'=/l> )
Orange: =0 Orange: /e : .25
Yel\oUO:o/,._|=D°/o Yellow: Sl/“o:l’a.‘?)%
Creen: Yyl = 153 Creen: Vi = 6.2
Bloe: T/ 4= 257 RBluve: 4/|e = gzcs:/b
Porple ! Vi = 3.8 Porple: 4he = 2D /:/

Pink: °/id = 0% Pink: ik = (.25 %

-\ - °/v
O‘\'\/\c"‘ ‘/‘4‘:?,("/0 O-H/\C( /lCO = Ca'g6 /
d) Write a few sentences comparing and contrasting the conditional distributions of favorite color for
boys and girls.

A mucdh Wigher percentage of looys than girls chose red ond A
much higher P@Q;e\n\-o\ge of g\‘r\s than oy s chose yvellow,
porele, 4 pivk. Roth genders Wiad \/\iﬁ\n pe\(‘aew\-a.ﬁ es Lho
chose bvlue.

e) What percent of the girls in the class chose blue?
== 25
f) What percent of the people who chose blue are girls?
_;L SIPIA
g) Was your answer to part g) part of a marginal distribution or a conditional distribution?

conditional —asgks about jostthe people
who <hose loe
h) What percent of the people in the class chose red, orange, or yellow as a favorite color?

ISl R C S -
s = 333

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

vmarﬂiﬂml—ﬁs\és abopt the whole clasg
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