
CORRELATION

The association between two variables



Height & Weight of 20
Young Females

Arranged with Height from shortest to
tallest



Does a pattern exist?

As the height increases what about the weight?

Scatter Plots give a “visual” representation of the
data.

Consists of X & Y axis on the graph



For this data, there seems to be an association between height and weight

(as height increases, weight increases)



Is there a relationship between the
number of class absences and the
final exam score?

Using a scatterplot helps us visualize
any relationship.



Appears that as absences increase, scores decline



Scatter plot questions:

Is there a straight-line pattern or association?

Does the pattern or association slope upward or downward?

Are the plotted values tightly clustered together in a pattern or
widely separated?

Are there noticeable deviations from the pattern?



Perfect Positive
Association



Perfect Negative
Association



Very Strong Positive Association Very Strong Negative Association

No Association



Moderate Association (Positive) (Negative)



Side note: Non-linear association

Must look at all the data. Hand-plotted graph could be deceiving.



CORRELATION ANALYSIS

technique developed by Karl Pearson, hence

Pearson’s r (or Pearson’s rho, )

Calculated value ranges from +1.0 to -1.0

Value depends upon

Strength of relationship

Direction

r = +0.94

Very strong, positive
relationship



r = -0.94 indicates very strong negative
relationship

r = 0.00 indicates no relationship



Formula for Pearson’s r (Raw score method)

r = [ nXY – (X) (Y) ] ÷

Square root of ([ n(X2) – (X)2 ] [ n(Y2) – (Y)2])

where n is the number of cases



r = [ nXY – (X) (Y) ] ÷

Square root of ([ n(X2) – (X)2 ] [ n(Y2) – (Y)2])

r = [10 x 228 – 47 x 45] ÷

SqRt([10 x 253 – 472] x [10 x 217 – 452]

r = 165 / 215.7

r = 0.76



r = 0.76

r is referred to as the correlation coefficient



Interpretation Scale:

.0 - .2 No relationship to very weak
association

.2 - .4 Weak association

.4 - .6 Moderate association

.6 - .8 Strong association

.8 to 1.0 Very strong to perfect association



r = 0.76

Hence, a strong, positive association



Perfect Positive
Association



Perfect Negative
Association



CORRELATION ANALYSIS

Pearson’s r (or Pearson’s rho, )

Calculated value ranges from +1.0 to -1.0

Value depends upon

Strength of relationship

Direction

r = +0.94

Very strong, positive
relationship



Formula for Pearson’s r (Raw score method)

r = [ nXY – (X) (Y) ] ÷

Square root of ([ n(X2) – (X)2 ] [ n(Y2) – (Y)2])

where n is the number of cases





Interpretation Scale:

r =

.0 - .2 Very weak association

.2 - .4 Weak association

.4 - .6 Moderate association

.6 - .8 Strong association

.8 to 1.0 Very strong association



The value of r is referred to as the correlation coefficient

r2 is referred to as the coefficient of determination

A measure of the explained variance

……the amount of variation in one variable that is
attributable to variation in the other variable



Example: comparing level of education with number of
memberships in voluntary organizations results in r =
+0.7 (a strong association).

r2 = 0.49 or 49%

Hence, 49% of the variation in the number of
memberships is attributable to variation in level of
education

49%

51% does NOT overlap



Hypothesis Testing with Correlation

Bob, a junior high and high school music teacher, wants to recruit the
best students for his music program. He suspects there is a
relationship between music grades and scores on the state tests in
math and reading so he sets up a correlation study comparing music
grades with math scores and music grades with reading scores.

H0: There is no significant difference between music
grades and math scores.

H0: There is no significant difference between music
grades and reading scores.



Step 2: Determine the critical value

 = 0.05 (level of significance)

number of students = 32 (n)

degrees of freedom = 30 (n-2, since we have two variables)



Step 3: Calculate Pearson’s r

r (music/math) = 0.873

r (music/reading) = 0.015

critical value = 0.349

Hence, we reject the hypothesis that there is no
significant difference between music grades and
math scores, but accept the hypothesis that there is
no significant difference between music grades and
reading scores.



Bob can reasonably expect that students who score
well on the state math test will do well in music.



CAUTION!

Correlation does not mean Causation
Researchers found a high correlation between water temperature and
number of drownings

Researchers found a high correlation between the number of bottles of
suntan lotion sold at a store and number of drownings



Researcher found a strong negative correlation between staff morale
and frequent staff turnover

Does frequent staff turnover cause low morale?

Does low morale cause frequent staff turnover?

Or, is there a third factor that might cause both?

Violent students

Budget restrictions / low salaries



POSSIBILITIES with Correlation

•Direct cause and effect relationship – A causes B

lack of water causes dehydration

•Reverse cause and effect relationship – B causes A

Absences cause bad grades or bad grades cause absenses?

•Relationship may be due to chance – suntan lotion v. drownings

•Relationship may be due to confounding – interactions among
several factors (Staff turnover)


