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Correlation analysis
A linear correlation coefficient (Pearson's correlation coefficient) determines the degree to which
variables are linearly related. The coefficient ranges from -1 to 1, and is interpreted as follows:

▪ 𝑟𝑥𝑦 = 0 :negligible correlation

▪ 0.1 < 𝑟𝑥𝑦 ≤ 0.3 :weak correlation

▪ 0.3 < 𝑟𝑥𝑦 ≤ 0.5 :average correlation

▪ 0.5 < 𝑟𝑥𝑦 ≤ 0.7 :high correlation

▪ 0.7 < 𝑟𝑥𝑦 ≤ 0.9 :very high correlation

▪ 0.9 < 𝑟𝑥𝑦 ≤ 1 :almost perfect correlation

➢ Positive correlation: an increase in the value of one trait corresponds to an increase in the
average value of the other trait.

➢ Negative correlation: an increase in the value of one trait corresponds to a decrease in the
average value of the other trait.



Correlations between two variables

https://pl.wikipedia.org/ Pearson correlation coefficient



Correlation analysis

➢ Linear correlation coefficient from a sample:

➢ When the sample is very large, the normal distribution can be used to construct a
confidence interval for the correlation coefficient or to test the hypothesis about the
value of the correlation coefficient.



Regression analysis

➢ The regression function is used to study the relationships between variables. It is an 
analytical expression assigning the mean values of the dependent variable to specific values 
of the independent variable.

▪ Dependent variable (explained) — the one assumed to depend on another variable.

▪ Independent variable (explaining) — its value is treated as given and not explained; it is 
assumed that independent variables determine the dependent variable or affect it.

➢ The simplest form is a linear function: 𝑦 = 𝑎𝑥 + 𝑏

➢ The equation parameters (𝑎, 𝑏) are usually determined by the least squares method.



Regression analysis



Regression analysis

The coefficient of determination 𝑅2 is a measure of the goodness of fit of the regression
function. It indicates what proportion of the variable 𝑦 has been explained by linear regression
relative to variable 𝑥:

Where:

▪ ො𝑦𝑡 :value of the explained variable from the model (regression equation)

▪ 𝑦𝑡 :actual value of the explained variable

▪ ᪄𝑦 :arithmetic mean of the empirical values of the explained variable



Examples

Depth Temperature

200 10

400 15

600 23

800 26

1000 33

1200 37

10.1. We would like to examine how temperature changes depending on the depth below the
earth's surface. Using data from the table, calculate the correlation coefficient 𝑟, determine the
equation of the regression line that allows estimation of temperature based on the depth data,
calculate the coefficient of determination 𝑅2 ,present the results in the form of a graph, and
interpret the results of the calculations.



Excel spreadsheet using the formulas shown in the presentation:

Iloraz 

pierwiastka



Explanation of calculations performed in table, part 1:

200 – 700 = - 500 10 – 24= - 14 (-500) x (-14) = - 7000

Iloraz 

pierwiastka



Explanation of calculations performed in table, part 2:

Iloraz 

pierwiastka

19200/19297,7

a b

a x b

𝑎𝑥𝑏



Solution

y = 0,0274x + 4,8
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Examples

Age Blood pressure

67 150

73 162

64 154

74 168

54 135

61 148

65 158

46 128

72 165

We would like to examine whether there is a relationship between age and blood pressure
in patients with hypertension. Using the data in the table, calculate the correlation coefficient 𝑟,
determine the equation of the regression line to estimate blood pressure depending on the age
of the patient with hypertension, calculate the coefficient of determination 𝑅2 .Present the results
as a graph. Interpret the results of the calculations."



Mean sum

age blood pressure Numerator





➢ r=0.969r=0.969

➢R2=0.931R2=0.931

Blood presure



Examples

woman's age
number 

of children

55 5

21 1

35 2

58 2

28 1

30 2

32 3

20 0

35 3

46 1

34 2

53 0

34 4

10.3. Investigate whether there is a
relationship between a woman's age
and the number of children she has.
Calculate the value of the linear
correlation coefficient. Present the
data in the form of a scatterplot.



Solution:

mean sum

numeratorNo. of childrenage

Woman’s age

Number of children
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