
Exploratory Data Analysis

Descriptive statistics and visualisation



Lecture outline

- Definitions

- Steps in Exploratory Data Analysis (EDA)

- General characteristics of the dataset

- Descriptive statistics (univariate)

- Correlation statistics (bivariate)

- Exploratory visualisation - univariate and bivariate

- Anomalies - outliers and inliers

- Missing values



Definitions

Exploratory data analysis is an attitude, a state of flexibility, a willingness to 
look for those things that we believe are not there, as well as those we 
believe to be there.

The primary aim with exploratory data analysis is to examine the data for 
distribution, outliers and anomalies … hypothesis generation by visualising 
and understanding the data.

https://link.springer.com/chapter/10.1007/978-3-319-43742-2_15

John Tukey, 1977, Data Exploratory Analysis, Addison-Wesley 

Exploratory data analysis can never be the whole story, but nothing else can 

serve as a foundation stone - as the first step.
John Tukey, 1977, Data Exploratory Analysis, Addison-Wesley 





EDA. General characteristics of the dataset

Assess the general characteristics of the dataset

• What kind of data structure is the dataset?

• How many records does this dataset contain?

• How many fields (variables) are there?

• What kind of variables are they?



EDA. General characteristics of the dataset

Example output from dataset in Bank.csv



EDA. Descriptive statistics (univariate)

Numerical variables

- Measures of centre: mean, median, mode

- Measures of variability: range, standard deviation

- Measures of relative standings: quartiles, percentiles

- Measures of distribution: skewness and kurtosis

https://www.statisticshowto.com/probability-and-statistics/skewed-distribution/ https://towardsdatascience.com/skewness-kurtosis-simplified-1338e094fc85



EDA. Descriptive statistics (univariate)

Categorical variables

- Cardinality: number of unique values

- Unique counts: number of occurrences of each unique value



EDA. Descriptive statistics (univariate)

Example output from dataset in Bank.csv



EDA. Correlation statistics (bivariate)

Qualitative variables

Categorical Numerical

Categorical Chi-squared test Student t-test, ANOVA, 

Logistic regression

Numerical Student t-test, ANOVA, 

Logistic regression

Correlation, Linear 

regression

Both categorical Contingency table

Categorical (X) vs numerical (Y) Descriptive statistics of Y for each value X

Quantitative analysis



EDA. Exploratory visualisation (1D)

Numerical variables - histogram, boxplot

Freedman-Diaconis rule 



EDA. Exploratory visualisation (1D)

Categorical - Bar plots



EDA. Exploratory visualisation (1D)



EDA. Exploratory visualisation (2D)



EDA statistics and visualisation summary 



EDA. Exploratory visualisation of more than 2 variables

Plotting 3 variables, e.g. bubble plots

Plotting 4 variables, e.g. side-by-side 

plots

- Consistency - chart type, axis scale, 

colour scheme

- Arrangement - for easy comparison

- Sequence - following some natural 

orders



EDA. Exploratory visualisation - Plots to avoid



EDA. Other preprocessing considerations

- Data transformation, e.g. centering and scaling

- Adding variables, e.g. one hot encoding

- Remove variables, those with zero or near zero variance


