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EXAMPLE: 
EXAM SCORES VS TIME SPENT STUDYING
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COVARIANCE

• Variance for a single variable is 𝑠2 =
1

𝑛−1
σ𝑖=1

𝑛 (𝑥𝑖 − ҧ𝑥)2

• 𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 =
1

𝑛−1
σ𝑖=1

𝑛 (𝑥𝑖 − ҧ𝑥)(yi − ത𝑦)

• Correlation coefficient

𝑟 =
𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒

𝑠𝑥 𝑠𝑦
=

1

𝑛 − 1 𝑠𝑥 𝑠𝑦
෍

𝑖=1

𝑛

(𝑥𝑖 − ҧ𝑥)(yi − ത𝑦)
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𝒓 = 𝟎. 𝟖 𝒓 = −𝟎. 𝟖 𝒓 = 𝟎. 𝟎

𝒓 = −𝟎. 𝟓𝒓 = 𝟎. 𝟓
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𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 =
1

𝑛 − 1
෍

𝑖=1

𝑛

(𝑥𝑖 − ҧ𝑥) yi − ത𝑦 = 11.2

𝑟 =
𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒

𝑠𝑥 𝑠𝑦
=

11.2

2.16 ⋅ 6.53
= 0.796
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HYPOTHESIS TESTING FOR

CORRELATIONS

𝐻0: 𝑟 = 0

The test statistic 

     𝑇𝑟 =
𝑟 𝑛−2

1−𝑟2

follows a t-distribution with n-2 degrees of freedom under the null 
hypothesis

Note: This test assumes both variables (X and Y) are normally 
distributed!
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HYPOTHESIS TESTING FOR

CORRELATIONS

𝐻0: 𝑟 = 0 vs 𝐻𝐴: 𝑟 > 0

The test statistic 

     𝑡𝑟 =
𝑟 𝑛−2

1−𝑟2

follows a t-distribution with n-2 degrees of freedom under the null 
hypothesis

= 5.58=
0.796 20 − 2

1 − 0.7962
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CORRELATION TEST BY

RANDOMIZATION
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