9.2 Correlation



We are going to look at pairs of data to see if a relationship
exists. If one does exist, we will make an equation that
can be used to make predictions.



A correlation is a relationship between two variables.

We're only going to look at linear equations today.



You can look at a scatterplot to see if a correlation
exists. You can also use it to determine the

type of correlation. Is it strong/weak?
Positive/negative?



Positive correlation
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(@) Positive correlation
between x and y
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(b) Strong positive
correlation between
xand vy

(c) Perfect positive
correlation between
xandy



Negative Correlation
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(d) Negative correlation
between x and y

(e) Strong negative
correlation between
xandy

(f) Perfect negative

correlation between
xandy



No linear correlation
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(g) No correlation (h) Nonlinear relationship

between x and y between x and y



r measures the strength of the linear relationship
between the paired x and y quantative data in a sample

The value of r will determine if there is significant linear
correlation between paired data.



* The sample of paired (x,v) data 1s a random sample
of quanttative data.

T'he pairs have a bivariate normal distribution. For
each value of x, the (a'»l'l't‘r-’pa":M-ﬁﬂ:-:, values of v have

a bell shaped distribution. For each value of y, the

corresponding values of x have a bell shaped
distribution.




e [f the absolute value of r exceeds the value in Table
A-6 where n= sample size, then a significant
correlation exists. Otherwise, there isn’t enough

evidence to support the conclusion of a significant
linear correlation.

Ex. If a=0.05and n=10 and no linear correlation
between x & v, there 15 a 5% chance that the absolute
'\':‘II'.lL‘ ”t- | "-‘-‘i” t"\.k‘l’t'd <f‘ ‘ . |I.]1 'kvf.li.lt‘ came r-[-l m

the table.)




If vou switch around L1 and L2, r will not change.

r won't change if you change the scale of x and y.

r measures the strength of linear relationships only




If | r| > rev, then there is significant linear

correlation. P'_} 42
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The value of r* is the proportion of the variation in y
that is n_-\pl-:xm'_ d by the linear relationship between

\. l.‘_‘\: " L

Ex. If r=755, then | ri= 570025, 1 ]‘li* means that 57
of the data that can be mpl‘lm d by the linear
relationship between the pairs o dd'.d_ [t also means
that 43% of the variations in the dc.la. cannot be
explained by the linear relationship.

I'll show you a better example in a few minutes.




Example: The paired data below consits of test scores for 6 randomly
selected students and the number of hours they studied for a test.

torss B i 4 B 0 © =0
Score 64 86 69 86 5H9 87

a) Find the value of r. Is there a signficant linear correlatlonﬁetween the number of
hours studying for the test and the test scori ‘ . a "‘ 4 ‘ZH

=924 not Sign. for
\ieac Core.

b) What proportion of the test scores can be explained by the linear relationship?
(What is the proportign of variation? N
Lo g% =* o |
5% of the data can be explained by the linear
relationship; 95% is from other factors.
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