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v IDENTIFY outliers using the 1.5 x IQR rule.
v MAKE and INTERPRET boxplots of quantitative data.

v’ Use boxplots and numerical summaries to COMPARE distributions of
quantitative data.

T rnformaol Hands ©n
Qc‘f\\/iw ‘o %Q'\/ %@\ O§

)thmgg

\We'l) jCormox\'\Y—ﬁ alvex




September 14, 2018

Lesson 1.3: Where Do I Stand?

How does my height compare with other AP Stats students?

In pairs, measure each other’s height, rounded to the nearest inch.
Record your height on the dotplot at the front of the room (females use red, males use green)
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4. The interquartile range (or /QR) is defined as 3 — Q1. Find the IQR. Where do you see the
IQR in the boxplot?

5. An outlier is a data value that is way too small or way too big (using the rules below). Are
there any outliers? Show your work.

Way too small < @ —1.5/QR 6’5 S - (%(6> — SLLS Y
Way too big > Q,+1.5IQR 6&LS —‘— ]S(é) - "7% ﬂ
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Although there are several rules for outliers, one of the
most common rules is the 1.5 x IQR rule.

HOW TO IDENTIFY OUTLIERS: THE 1.5 x /QR RULE

Call an observation an outlier if it falls more than 1.5 X IQR above the third
quartile or below the first quartile. That is,

Low outliers < Q) — 1.5 X IQR High outliers > Q5 + 1.5 X IQOR

Watch
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The five-number summary of a
distribution of quantitative data
consists of the minimum, the first
quartile Q,, the median, the third
quartile Qs, and the maximum.

23.0

Highway fuel economy (mpg)

215 22.0 225 235
Highway fuel economy (mpg)

TThe five-number summary of a

distribution of quantitative data

consists of the minimum, the first

quartile Q;, the median, the third

quartile Qs, and the maximum.
Min Q, Median Q; Max
21.5 222 224 226 233
> S U :
21.5 22.0 22.5 23.0 235
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Min Q, Median Q; Max

21.5 222 224 226 233
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215 22.0 225 23.0 235

Highway fuel economy (mpg)
How to Make a
Boxplot
Find the five-
number summary.
Id(?ntlfy outliers Vi 0, Medion Q, .
using the 1.5 x IQR 215 22 24 226 273
rule. 1
Draw and label l
the horizontal . e o 3 8 3 3 38 . . .
T T —+r v r°+r°vrr°rryrrrrrr

axis. 215 220 225 23.0 235
Scale the axis. Highway fuel economy (mpg)
Draw a box.

Mark the median.
Draw whiskers.
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How to Make a
Boxplot
Find the five
L Lower cutoff Upper cutoff
number summar for outliers for outliers
Identify outliers + 15 X IQR = 06 1.5 X IQR = 0.6 ,
G—————————
using the 1.5 x IQR " JOR=04, :
) . 1
Q, Median Q;
rule. : N2 24 26 :
Draw and labe Min | ) Max
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axis, 215 220 225 23.0 235
Highway fuel economy (mpg)
in.
How to Make a
Boxplot
Find the five
L Lower cutoff Upper cutoff
NUMBET summary. for outliers for outliers
Identify outliers s 15 X IOR = 06 15 X IQR = 0.6 |
v - - v
using the 1.5 x IQR " JOR=04/ :
. 0, Median 0 '
' 222 224 226 '
Min : : Max
215, 1 . t 1 1 233
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21.5 22.0 225 23.0 235

Highway fuel economy (mpg)
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How to Make a
Boxplot

* Find the five
number summary.

* |dentify outliers
using the 1.5 x IQR
rule.

* Draw and label
the horizontal
axis.

* Scale the axis.

* Draw a box.

* Mark the median.

* Draw whiskers.

| I I I I

Highway fuel economy (mpg)

How to Make a
Boxplot

* Find the five
number summary.

* |dentify outliers
using the 1.5 x IQR
rule.

* Draw and label
the horizontal N

ey
axis. 215 220 25 230 235
* Scale the axis. Highway fuel economy (mpg)

* Draw a box.
»  Mark the median.
*  Draw whiskers.
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How to Make a
Boxplot

Find the five
number summary.
Identify outliers
using the 1.5 x IQR
rule.

Draw and label
the horizontal
axis.

Scale the axis.
Draw a box.

Mark the median.
Draw whiskers.

Q, Q3
222 22,6

—
215

T

Highway fuel economy (mpg)

. —— e ——
220 225 230 235

How to Make a
Boxplot

Find the five-
number summary.
Identify outliers
using the 1.5 x IQR
rule.

Draw and label
the horizontal
axis.

Scale the axis.

Draw a box.
Mark the median.
Draw whiskers.

Median
224
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220 225 230 235

Highway fuel economy (mpg)
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How to Make a
Whiskers extend to

last data value that

Boxplot

* Findthe five P .
_ isn’t an outlier
number summary.
* |dentify outliers
using the 1.5 x IQR
rule.
* Draw and label
. b o
the horizontal
axis. 215 20 25 230 235
* Scale the axis. Highway fuel economy (mpg)
* Draw a box.
* Mark the median.
* Draw whiskers.
How to Make a
Boxplot
* Find the five
number summary.
* |dentify outliers
using the 1.5 x IQR
rule.
* Draw and label
. . — i .
the horizontal X 1
axis. 21s 20 25 230/ 235
* Scale the axis. Highway fuel economy (mpg)
* Draw a box.
«  Mark the median. Mark outliers as
* Draw whiskers. separate points
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@ CAUTION:

* Boxplots do not display each
individual value in a distribution.

* Boxplots don’t show gaps, clusters,
or peaks.
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° - Modified boxplot vs boxplot

Many students will learn in middle school that a “modified box” plot will show outliers as a special character
(star or * or a blue dot)

60 65 70 75 80 85
Student height (inches)

When John Tukey invented the boxplot in 1970, he used the above version (with outliers shown as distinct
points). So, in reality, this is not a “modified” box plot...it is the “OG boxplot”. Any boxplot students
encounter in AP Statistics will be in this form.

(according to the “way too small, way too
large” rule above).

Comparing Distributions
with Box Plots
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Check Your Understanding:

The following boxplots show the total income of 40 randomly chosen households each from
Connecticut, Maine, and Massachusetts, based on U.S. Census data from the American
Community Survey. Compare the distributions of annual incomes in the three states.

Maine — *

Massachusetts | | | *

Connecticut | I—-—|

r— 1 1 T 1T T 1T T T T 1
0 50 100 150 200 250 300 350 400 450 500

Annual household income ($1000s)

e > otten  Cometer! Oenr 1457 /
cc:»&;_,;;«_/" \“'\--x,ggf*f/ : '.
/vﬁabd\{y: Vo l“"f. \y l/l(,\'s Hoon™
lljme,% )
Compore shape. @ cimilae o
(ompore. outhess £ Conb oxct
Cmpod‘c centers,

Compare Voriabil .




September 14, 2018

Annual household income ($1000s)
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Assignment

].. 3....109, 111, 113, 115, 123-126




