< is there a relationship

< if so, what is the equation

«+ use the equation for prediction
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Positive Linear Correlation

(a) Positive (b) Strong (c) Perfect
positive positive

igure 9-1 Scatter Plots

X
(d) Negative (e) Strong (f) Perfect
negative negative
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9-2 Correlation

» Correlation

exists between two variables
when one of them is related to
the other in some way
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No Linear Correlation
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(g) No Correlation (h) Nonlinear Correlation

Ex1)ls there a correlation between the
bill amount and the tip you leave? Make
a scatterplot for the following data on
page 505.

e enterdatainL; and L,

L1 iz e2ndy=
EEEE l?_ e on twice
g8z | .08 o select scatterplot for L; gnq L2
SEEY | 1F
E'?Ezu E * Zoom
,,,,,,,,,,,, e #9
e Enter
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«»Linear Correlation Coefficient r

measures strength of the linear relationship
between paired x and y values in a sample

Zy - (Z0)(%)
1)~ (5P pfnE) - P

Rounding the
Linear Correlation Coefficient r

<+ Round to three decimal places so
that it can be compared to critical
values in Table A-6

<+ Use calculator or computer if possible
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Interpreting the Linear
Correlation Coefficient

“+If the absolute value of r exceeds the
value in Table A - 6, conclude that there
is a significant linear correlation.

“+Otherwise, there is not sufficient
evidence to support the conclusion of
significant linear correlation.

TABLE A-6 Critical Values of the
Pearson Correlation Coefficient r

07 34
566 798

2 765

" 502 735
2 16 708
5 353 24
1 532 601
15 En 641
1 a7 623
b g2 506
i e 5%
1 56 575
2 ot o1
» e 505
W 1 53

Properties of the

Linear Correlation Coefficient r

1. 1<r<1

2. Value of r does not change if all values of
either variable are converted to a different

scale.

3. Theris not affected by the choice of x and y.
Interchange x and y and the value of r will

not change.

4. r measures strength of a linear relationship.
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Common Errors Involving Correlation

1.

Causation: Itis wrong to conclude that
correlation implies causality.

Averages: Averages suppress individual
variation and may inflate the correlation
coefficient.

Linearity: There may be some relationship
between x and y even when there is no

significant linear correlation.
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Formal Hypothesis Test

“ To determine whether there is a
significant linear correlation
between two variables

< Two methods

< Both methods let H;: p =0
(no significant linear correlation)
Hi:p #0

(significant linear correlation)

(uses fewer

Method 1: Test Statistic is # | ®Method 2: Test Statistic is r

< Test statistic: r

Critical values:

use Table A-3 with
degrees of freedom = - 2

«»Critical values:

Refer to Table A-6
(no degrees of freedom)
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FIGURE 9-3

Testing for a reTy
Linear Correlation

Hy: p=0

Selecta
significance
level@

Calculate 1 using
Formula 9-1
METHOD 1 METHOD2

I l

Crifical values oft are from Table A3
with 1t -2 degrees of freedom

The test statistic is The test statistic is I

Crifical values off are from
Table AS

l J

1

Ifthe absoluts value ofthe
teststatistic exceeds the
crifical values, rejectHy: p=0
Otherwise fail to rejectHy

ItH, is rejected conclude that there
is 2 significantlinear correlation.
Ifyou fail to rejectHy, thenthers is
notsufficient evidence to conclude
thatthere is linear correlation.

e

Ex1b)ls there a correlation between the
bill amount and the tip you leave? Use
x = .05
Hypothesis: Ho. p = 0 (no significant linear correlation)

Hi. p= 0 (significant linear correlation)

LinReaTTest
g=a+h

test statistic:

critical value: n =6

vo~Nsns| X

823

H
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o -811 0 T

Conclusion: reject Hy, There is a linear relationship.
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Is there a significant linear correlation?
Data from the Garbage Project

x Plastic (Ib) ‘0.27 141 219 283 219 1.81 0.85 3.05

y Household ‘ 2 3 3 6 4 2 1 5

n=8 0=0.06 H;:p=0

H:p#0
use calculator - linear regression t test .
AP LinReaTTest
Test statisticis 7 = 0.842 ‘=l=a+bxd
|
th=1.473551557
s=.97154 32566

=L 8423597 FES
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n
4 950 999
5 78 959
6 811 917
- 7 oo 875
Critical values are r = - 0.707 and 0.707 & \;gy 834
Table A-6 with n =8 and a = 0.05) fu o ;gg

sample data:
r=0842

0.842 > 0.707, That is the test statistic does fall within the
critical region.

Therefore, we REJECT H,: 2= 0 (no correlation) and conclude
there is a significant linear correlation between the weights of
discarded plastic and household size.
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