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Pick Up ‘the War m Up

Per capita cheese consumption
correlates with

Number of people who died by becoming tangled in their bedsheets

Correlation: 94.71% (r=0.947091)
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‘What four characteristics should you consider when interpreting
a scatterplot?

e Direction: positive, negative, none —
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e Form: linear, non-linear
o Don’t let one or two points sway you!

o Strength: how closely the points follow the form

g
” ME o Unusual features
o0 e o Outliers: outside the overall pattern (no specific rule)
o Clusters
B M ALWAYS IN CONTEXT!!
2. The scatterplot shows the amount of sodium (in :D escvi er ON "
milligrams) and amount of fat (in grams) in salads E
from McDonalds (with no dressing). Describe the B
relationship between sodium and fat. B
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2. The scatterplot shows the amount of sodium (in
milligrams) and amount of fat (in grams) in salads , , ,
from McDonalds (with no dressing). Describe the Which of the following examples shows causation?
relationship between sodium and fat.
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T AR GETS

¢ Understand the basic properties of correlation, including
how the correlation is influenced by outliers.

¢ Distinguish correlation from causation.

Just watch for now

For a linear association between two quantitative variables, the correlation r
measures the direction and strength of the association.

@ CAUTION:

It is only appropriate to use the correlation to describe
strength and direction for a linear relationship.

Measuring Linear
Association:
Correlation (pages 160-162)
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* Guess the Correlation Activity
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AP Stats — Class Notes 3.1 Day 2 — Measuring Correlation

Correlation addresses )” o( ~()!) and %f(ehg'\_\'\ of a Linear

Association. It does not address !

Itis used only for 2 un\n* \'\-C\_\"\‘/Q variables — otherwise use “association”.

October 01, 2018

Some Important Properties of the Correlation r

* The correlation ris always a number between-1and 1 (-1<r<1).

°
* The correlation rindicates the direction of a linear relationship by its sign:
r> 0 for a positive association and r < 0 for a negative association.

¢ The extreme values r=—1 and r = 1 occur only in the case of a perfect
linear relationship, when the points lie exactly along a straight line.

* If the linear relationship is strong, the correlation r will be close to 1 or —1.

* |If the linear relationship is weak, the correlation r will be close to 0.

Can agme Ovel ¢

o ottt .
. B .o * :
Correlationr=10 Correlation r = -0.3 Correlation r=0.5

Correlation r = -0.7 Correlation r=0.9 Correlation r=-0.99

Nt

Correlation r=0.9

Correlation r = -0.7 Correlation r=-0.99

3.

Here is a scatterplot that shows the relationship between the years since 1900 and the 100-
meter sprint record time (in seconds) for the years 1983 to 2010. For these data, » =-0.927.

Interpret the value of .

The correlotlon of (=-921
cond®ms thal the
i naar association batween
Years Since 1700 and

100 meter record time (seconds)
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Cautions about Correlation
(pages 163-166)

* Correlation doesn’t imply causation
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Develop important understanding about aspects of

Correlation does not tell us anything
about the form of a relationship.

correlation.

— o

7 1"

Corelation coefficient: Correlation coefficient:
0.0656 . . -0.2708

.
L]

© Add data poins . °

there may be a very strong Non-linear relationship but there is
virtually no linear relationship.

© Add data points

Draw your own line

Show mean X &Y lines 3 .
Show residuals P
°®

A single point can have a very large effect on correlation.

Page 163 Activity

4. Summary
Correlation doesn’t >

Correlation doesn’t measure

Correlation should only be used to describe a linear association.

Correlation _ aresistant measure of strength.

Correlationis justa to a scatter plot. — Don’t start with correlation|

(start with a picture!)

* Correlation doesn’t imply causation
* Correlation doesn’t measure form

* Correlation should only be used to describe a linea
association

* Correlationisn’t a resistant measure of strength

* Correlationis just a supplement to a scatterplot—
don’t start with correlation
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5. Which association is more linear: one withr = 0.50 or one with

r=0.90?

ch C’AYN 1 ct’ﬁ@(m’x(\e T\ﬁe »Cov (AN
ol a ve\cﬁohs\mp NEREN only (g

s a SUHB\QW\Q‘W\ (o6 jraF\\)
not « (QP\C\(‘QV‘QQV\T )

October 01, 2018

[ CautIons ABOUT COTTEration
6. Does playing video games help you get a degree?

Computer science majors are often gamers, frequenting the local arcades. Are the arcade games
helping them toward earning a doctorate in computer science? Below is a scatterplot created
using U.S. data for the years 2000 to 2009. The explanatory variable is the arcade revenue (in
millions of dollars) and the response variable is the number of doctoral degrees awarded in
computer science.
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(a) Will playing lots of video games at the arcade make you more likely to get a computer science
doctorate? Explain your answer.
No - even ﬁ,mﬂ\m ﬁ\qmzs Q Shvong covielation etueen arcad
yavenue and 4L 3F computer doclorles | caused®n should net )
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What effect does the year 2008 ($1803 million in arcade revenue and 1787 computer science
b) What eff he yi 3 mill di d pi
doctorates awarded) have on the correlation? Explain your answer.
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* To calculate or not to calculate?

HOW TO CALCULATE THE CORRELATION r

Suppose that we have data on variables x and y for n individuals. The values
for the first individual are x and y), the values for the second individual are
x; and y;, and so on. The means and standard deviations of the two variables
are ¥ and s, for the x-values, and y and s, for the y-values. The correlation r
between xand y is

= () (

or, more compactly,

Calculating Correlation,

Additional Facts
(pages 166—169)
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‘ 1. Correlation requires that both variables be quantitative.

1. Correlation requires that both variables be quantitative.

2. Correlation makes no distinction between explanatory and
response variables.

1. Correlation requires that both variables be quantitative.

2. Correlation makes no distinction between explanatory and
response variables.

3. rdoes not change when we change the units of measurement of
X, y, or both.

1. Correlation requires that both variables be quantitative.

2. Correlation makes no distinction between explanatory and
response variables.

3. rdoes not change when we change the units of measurement of
X, y, or both.

4. The correlation r has no unit of measurement. It’s just a number.

9. Arm span versus height

The following scatterplot shows the arm span (in centimeters) and height (in centimeters) for a
random sample of 19 twelfth graders. The correlationis r = 0.902.

Height (cam)
B
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Arm span (cm)

(a) Explain why it is incorrect to say that the correlation is 0.902 centimeter.
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(b) What would happen to the correlation if height was measured in inches instead of
centimeters? Explain your answer.
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(c) What would happen to the correlation if height was used as the explanatory variable and arm
span was used as the response variable?
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9. Es)timsuu: the standard deviation of the Normal density curve to the right.
)

b) 10
9 150
(420 )
€) 25 ° ?"‘\A&‘m
\ (a-_ﬂx

60 80 100 120 140
¢t

woam 4l

&= (C =heet
Lubric Lo J‘\\( (FPhk = )




Notes from 3.1 Day 2

Assighment:

3.1.....13, 15,17, 19, 23

29-34

October 01, 2018



