Basics of Correlation

The correlation coefficient can range in value from -1 to
+1, and tells you two things about the linear
relationships between two variables:

1. Strength - The larger the absolute value of the coefficient,
the stronger the linear relationship between the variables.

— An absolute value of one 1.0 indicates a perfect linear relationship,
and a value of zero (0) indicates the absence of a linear
relationship.

— Whether a correlation coefficient is interpreted as a wealk,

moderate, or strong correlation depends on your objectives and
requirements.

— We tend to pay attention if the value is above .40 or so.
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2. Direction - The sign of the coefficient
indicates the direction of the relationship.

— |If both variables tend to increase or decrease
together, the coefficient is positive.

— |f one variable tends to increase as the other
decreases, the coefficient is negative.

We can compute the line of best fit — the line
that minimizes the errors in prediction




Correlation

* Two types:

— Pearsons r -- Called the correlation coefficient or
more fully, the product moment correlation
coefficient. This is used to measure the
relationship between two sets of interval or ratio

data

— Spearmans rho — interpreted the same as
Pearson’s r, but is used to measure ranked data.



e Pearson’sr, Where
N = number of observations
X = X variable, Y =Y variable

Thus,




Pearsons r
Linguistic
aptitude Final Score Values Needed to
Subject (X) ) XY X Y? Calculater  Value
1 5 5 25 25 25 N 12
2 10 20 200 100 400 Sum of X 74
3 6 4 24 36 16 Sum of X squared 5476
4 8 15 120 64 225 Sum of Y 134
5 4 11 44 16 121 Sum of Y squared 17956
6 4 9 36 16 81 Sum of XY 942
7 3 12 36 9 144 Sum of X 536
8 10 18 180 100 324 Sumof Y* 1874
9 2 7 14 4 49
10 6 2 12 36 4
11 7 14 98 49 196 r= 0.666831
12 9 17 153 81 289
Sums -> 74 134 942 536 1874



There is a Correlation function in Excel
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There is a Correlation function in Excel

Linguistic Linguistic Final Score
aptitude Final Score apftitude (X) (Y)

(X) (Y)
5
20 Linguistic aptitude (X) 1
4 Final Score (Y) 0.666830675
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Spearman’s rho

65 d-
p=1 :
n(n? —1)
Spearman's rho
Linguistic
aptitude Final Score Values Needed to
Subject (X)ranked (Y)ranked d=(X-Y) d? Calculaterho  Value
1 8 10 -2 4 N 12
2 1 1 0 0 N? 144
3 6 11 5 25 d’ 105
4 4 4 0 0
5 9 7 2 4 rho= 0.63287
6 9 8 1 1
7 11 6 5 25
8 1 2 -1 1
9 12 9 3 9
10 6 12 -6 36
11 5 5 0 0
12 3 3 0 0

Sums -> 105



