Chapter 3 & 2

Correlation

Definitions:

Correlation (r) — measures the strength and direction of the
linear association between two quantitative variables
xandy.

Formula:

= Ay () )

The correlation r is an average of the products of the standardized
x and standardized y for n observations.

Note:

The correlation r measures only straight line relationships.

r > 0 indicates a positive association
r < 0 indicates a negative association.

Correlation makes no use of the distinction between
explanatory and response variables. However, correlation
does require that both variables are quantitative.



5 things to know about correlation r

1 D Positive r indicates positive association between the
variables, and negative r indicates negative
association.

2 D The correlation r always falls between -1 and 1. Values
of r near O indicate a very weak linear relationship.
The strength of the linear relationship increases
as r moves away from O toward ether -1 or 1. The
extreme value r =-1 and r = 1 occur only in a case
of a perfect linear relationship, when the points in
a scatterplot lie exactly along a straight line

3 D Because r uses the standardized values of the
observations, r does not change when we change
the units of measurement of x, y, or both.
Changing from centimeters to inches and from
kilograms to pounds does not change the
correlation between height and weight. The
correlation r itself has no unit of measurement; it
IS Just a number between -1 and 1.

4 P Correlation measures the strength of only a linear
relationship between two variables. Correlation
does not describe curved relationships between
variables, no matter how strong they are.

5 bLike the mean and standard deviation, the correlation is
strongly affected by a few outlying observations.
Use r with caution when outliers appear in the
scatterplot.
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Correlation r = .90

Patterns closer to a straight line have correlations closer to 1

or -1.

Correlation r = .99
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Let@ go back to page 124 #13 with the problem of the
Femur and Humerus.

Lz b

Enter the data under L ; and L.,,.

2=Var Stats LisL
z

We need the
following data

goto Stat BCalc B2 Var Stats
- Enter

then L ;, L, then enter.

2=War Stats
— =58, 2

rw=291

ewe=] 7633
— > 5x=13.1984247V5
Jx=11.380503365
W.=5
2=War Stats
T a=55
= a=33H
ZHE=2A A
»ou=15, 890243555
ga=14, 21267VH4
#EHH=EEE4E




[ = 1 Xi - X yi = V
n-].zi Sx Sy
oo 1 38-58.2 \/f 41-66
5.1 13.198 15.800 J
56 — 58.2 63 - 66 . [ 59-582 70 - 66
13.198 15.890 13.198 15890 J
64 — 58.2 72 - 66 . 74 — 58.2 84 - 66
13.198 15.890 13.198 15.890

r=.99448
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See the correlation r

enter - L,, L, Denter



