
Topic 8

Sergey Mastitsky 
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 Correlation is the strength of association 

between two variables

 A correlation coefficient is calculated to 

quantitatively assess this association

 -1 ≤ r ≤ +1

 (!) Be aware of the incorrect use of 

correlation coefficients
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8.1. Pearson correlation
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 Assumes that both variables are normally 

distributed

 Assumes that the relationship between the 

variables is linear

 Pearson r is based on the calculation of 

covariance between two variables:
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> setwd("~/Introductory R

Course/R_Course_Datasets")

 In RStudio:

Workspace -> Load Workspace… -> …
pH_experiment.rda
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> logL <- log(LWdata$Length)

> logW <- log(LWdata$Weight)

> cor(logL, logW)

[1] 0.9807

# If there were missing data, the command would’ve 
looked as:

> cor(logL, logW,

use = "complete.obs")
# To calculate r between all variables in a data frame, 

just provide its name as argument for cor()
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# It’s possible to transform r into a t-distributed 
variable, and then check its significance

> cor.test(logL, logW)

Author: Sergey Mastitsky

For 
yo

ur 
pe

rso
na

l u
se

 on
ly.

 

Pub
lic

 pr
es

en
tat

ion
 is

 no
t a

llo
wed



8.2. Spearman correlation ()
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 Assumptions-free measure of association

 Instead of the original values, makes use of 

their ranks to calculate the correlation (same 

formula though)

 (!) Interpretation is not as straightforward as 

with the Pearson correlation (relationships 

can be nonlinear)
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> cor(logL, logW,

method = "spearman")

[1] 0.98196

Slightly higher than Pearson
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> cor.test(logL, logW,

method = "spearman")
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8.3. Kendall’s  
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 Suppose we have a set of joint observation 

for two variables, i.e.

(x1, y1), (x2, y2) … (xn, yn)

 Any pair of observations (xi, yi) and (xj, yj) is 

said to be concordant if the ranks for both 

elements agree, i.e.

if both xi > xj and yi > yj

or if both xi < xj and yi < yj
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> cor(logL, logW,

method = "kendall")

[1] 0.8827
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> cor.test(logL, logW,

method = "kendall")
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