
lec5-Exploration 
and cleaning

Data exploration and data 
cleaning

1

Data quality 
problems

10

Data cleaning

Noise
11

modification of original values
Denoise data

19

Outliers
12

data objects with characteristics that are considerably different 
than most of the other data objects in the data set

Remove outliers
19

Missing values
13

Reasons: 
• Information is not collected  
• Attributes may not be applicable to all cases

Handling missing data
19

• Eliminate Data Objects
• Estimate Missing Values
• Ignore the Missing Value During 
Analysis 
• Replace with all possible values 
(weighted by their probabilities)

Duplicate data
14

Major issue when merging data from heterogeneous sources
Remove duplicates

19

Unnormalized data
15

not on the similar level of measurement
Data normalization

19

Min-max 
normalization

16

Z-score 
normalization

16

Assumption: Gaussian 
distribution

Unnormalized Non-Gaussian Data (eg. Gender)
16 Categorical data encoding

19

one-hot encoding

Data exploration
23

Summary statistics
24

summarize properties of 
the data

Measures of location: 
mean and median

25

mean is very sensitive to outliers

25

25

Measure of spread: 
range and variance

26

• Range: max - min

• Sensitive to outliers

other measures
26

Percentiles
27

p-th percentile is a value of X such 
that p% of the observed values of X 
are less than Xp

Frequency and mode
28

• frequency: the percentage of time the 
value occurs

• mode: most frequent attribute value

Exploratory 
visualization

30

conversion of data into a 
visual or tabular format

Histograms
32

shows the distribution of values of a 
single variable

Two-dimensional histograms
34

Show the joint distribution of the 
values of two attributes

Box Plots
35

distribution of data

Clustering
38

Better organization  
Faster searching

Process of clustering

1. Data to be clustered  
2. Similarity measurement  
3. Clustering algorithm (the executive procedure)

49

Similarity and dissimilarity
53

• Similarity: Numerical measure of 
how alike two data objects are

• Dissimilarity (distance): Numerical 
measure of how different are two 
data objects

Cosine similarity
54

Correlation
55

measures the linear relationship between objects

Euclidean distance
57

Minkowski distance
59

generalization of Euclidean 
Distance

Extra details (not 
included in lecture)

Clustering VS Classification
Clustering

identifies similarities between objects, 
which it groups according to those 
characteristics in common and which 
differentiate them from other groups of 
objects

Classification

uses predefined classes in which objects 
are assigned
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