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 
Abstract: Data pre-processing is the process of transforming 

the raw data into useful dataset. Data pre-processing is one of the 
most important phase of any machine learning model because the 
quality and efficiency of any machine learning model directly 
depends upon the data-set, if we skip this step and design a model 
with data sets containing missing values then the model we have 
designed will not be that efficient and will be inconsistent model. 
This paper describes the methodology for pre-processing the data 
in seven sequence of steps using python powerful libraries which 
are open source machine learning libraries that support both 
supervised and unsupervised learning like pandas is a high level 
data manipulation tool, scikit learn  which provides various tools 
for model fitting, data pre-processing, model selection and many 
other utilities. These steps include dealing with missing value, 
categorical values, importing data sets etc. This analysis helps in 
cleaning and transforming the datasets which future applied to 
any learning model and produce a efficient machine learning 
model. 
 

Keywords : Pre-processing, python libraries, machine 
learning..  

I. INTRODUCTION 

Machine Learning can be defined as a subset or application 

area of artificial intelligence (AI) which is acting as a hottest 
era in the world of automation by providing system the ability 
to learn by its own through its experiences without human 
interventions. Machine Leaning is not only limited to a single 
area of application but it has been an emerging technology 
with a wide range of application area like speech recognition, 
sentimental analysis, Recommendation system, Intrusion 
detection System and many more. 

The heart of this learning process is “Data Preprocessing” 

as it acts as an integral part of learning (machine learning). 
Data pre-processing is the most important phase of any 
machine learning model because the ability of any model to 
learn efficiently and perform effectively highly and directly 
depends upon the quality of data [1]. 
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Data preprocessing can be handled by using python powerful 
libraries like pandas for importing and exporting the data sets, 
numpy for mathematical calculations, sklearn for missing 
values and handling categorical variable also known as scikit 
learn which is one of the most powerful library of python used 
for data pre-processing in machine learning. 
The need of data pre-processing is firstly it helps in better 
understanding of the data and secondly helps in handling the 
missing values which is highly required as if not handled can 
result in inefficient or we can say dump model. 

II. DATA PRE-PROCESSING 

Data-preprocessing can be defined as the process of 
“cleaning and transformation” of the data, data which can be 

in any format may be structured, unstructured or 
semi-structured and has been extracted or originated from 
different sources like historical data, stream-data, 
application-data etc.[2]. 

In this paper we will be discussing about 
Data-pre-processing for Machine Learning using Python. 
The preprocessing step is applied over the KDD cup datasets 
using only seven features out of 41 features [3].  
Seven sequence of steps need to be carried out for 
Data-pre-processing which are given in Table I [4]. 
 

Table-I: Data pre-processing steps 
Sl.No Steps 
1 Importing Relevant libraries 

2 Loading the Data-sets 

3 Separating the features(variables) as independent 
and dependent 

4 Handling the Null-values 

5 Handling Categorical Variables 

6 Splitting the data-sets into training and testing 
sets 

7 Applying feature Engineering 

A. Step-1 Importing Relevant Libraries 

The very first step for any data pre-processing using python 
is importing all the relevant libraries according to your 
problem statements. The most commonly used or we can say 
basic libraries are pandas for importing and exporting the 
datasets, numpy for 
mathematical calculations and 
sklearn which is one of the 
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most powerful library used for data pre-processing [5]. 
We use keyword import for importing the libraries and 

short name for calling like importing pandas we write import 
pandas as pd here import is keyword used for importing any 
libraries and pandas is library for importing datasets and pd is 
short name used for calling. 

Now for rectifying the version of our libraries we make use of 
following sets of code as illustrated below. 

 

B. Step-2 Loading the Datasets 

The next step after importing the libraries is loading the 
datasets. Using python we can read different data format files 
like image files, coma separated values (csv files), Excel files, 
Text files, HTML, Hierarchical Data format, audio files, 
video files and many more. 

Below code illustrates the reading of Excel datasets, text 
datasets and csv datasets which are mainly used file format for 
machine learning [6].  

Syntax for loading the datasets using python 
Variable_name = pd.read_file format (“file location/path of 

the file”). where, Variable name is the name of variable in 
which data will get stored. Pd means using pandas libraries for 
reading the data sets and file format is the format of your data 
in which format you have saved your datasets. 

File location is the location of your file where you have 
located or saved your file. Next, we make use of head () 
function to display few rows of data or we can simply use the 
print () function for displaying the loaded datasets. 

 

 
 
 
 

Next, we make use of describe() function to describe our data 

 

C. Step-3 separating the features (variables) as 
independent and dependent 

While designing any machine learning model we need to 
split the variable as independent variable and dependent 
variable. Independent variables are that quantity that is being 
manipulated by the researcher and dependent variables 
represent a quantity whose value depends on those 
manipulations. 

Independent variables are often designated by X and 
dependent variables as Y. Mathematically denoted as Y = 
f(X) (Y is the function of X) means Y depends on or 
determined by X. Below code illustrate splitting of variables 
as dependent and independent variables , where X and Y 
denotes independent and dependent variable, Xlsxdata is 
variable name in which we have stored our dataset, iloc[row  
limit: column limit].values is the function used. Row limit tell 
about the row to be included and the column limit tell about 
the column to be included if [:] only this is mentioned then it 
means entire row to be included and if [:-1] means including 
all the columns excluding the last one. 

Next to see features included as dependent and independent 
variables we can simply use X and Y and then press shift plus 
enter. 

 

D. Step-4 Handling the Null-values 

The next and most crucial step in data pre-processing is to 
handle the missing values or null values in python we say NaN 
values. Simply we can handle the null values by: Dropping the 
entire row containing the null values, which sometimes tends 
to result unpredictable result and is not the best way to handle 
missing values. By using python libraries and implementing 
strategies like mean, median or mode, depends upon the 
problem statements. Most 
common strategy used “mean” 
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is illustrated below using sklearn python libraries. 

 
As shown above the dataset contain missing values as NaN, 

which is replaced by the mean strategy. 
 

 
 
Here we can see that the NaN value is replaced by mean 

value like flag value of row 2 which is null denoted as NaN is 
replaced by 6062.090909090909(which is flag mean value). 

 

E. Step-5 Handling Categorical Variables 

In this phase we handle the categorical variables using 
python module LabelEncoder from python library sklearn 
pre-processing. As dealing with missing values requires data 
to be stored in numeric form so its required to handle the 
categorical values by converting the string into numeric. 

 

 

 
For assigning appropriate value we make use of dummy 

matrix (there is no priority-based value is assigned all values 
are treated equally and the value assigned depends upon the 
occurrence of that particular variable). 

F. Step-6 Splitting the data-sets into training and testing 
sets 

Before dealing with the step first let us understand that 
what is train data and testing datasets. 
Training Data: Testing data sets are data which are used to 
train the model. 

Testing Data: Testing data sets are data which are used for 
testing or we can say that used for validating our model. 
Slitting the data sets into training and testing sets means 
splitting the entire dataset into two ratio one for training and 
second for testing as shown in below Figure 1[2]. 

 
Figure 1. splitting dataset into training and testing sets 

 
Here we need to pay attention while splitting the sets is that 

the ratio of training sets should be equal or greater than the 
test sets. 
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G. Step-7 Applying feature Scaling 

The last step is applying the feature scaling which is an 
optional step but highly recommended as after applying this 
step all the variables values are contains a consistent value 
which is very helpful in piping the model as well as training 
the model through any algorithm. 

 

III. RESULT AND DISCUSSION 

The data set used for designing any machine learning 
model are extracted from different source like historical data 
extracted from data warehouse, streaming data sets etc and are 
of different types like structured data, unstructured data and 
semi-structured data. Moreover, the file formats are also 
different like text, csv, html, video file and many more 
formats. 

These datasets which are obtained from different source of 
different type having different file formats contain missing 
values, categorical value and need to be transformed before 
applied for any model. The process of transformation and 
cleaning the data sets is known as data pre-processing phase 
which is one of the most crucial steps of any machine learning 
model. 

Data pre-processing helps in dealing with null value also 
known as NaN in python, splitting the data sets as training and 
testing, separating the variables like independent and 
dependent and many more utilities.Python powerful libraries 
are easily used to handle the raw data and helps in the process 
of the data pre-processing. After the implementation of above 
described procedure the obtained results are tabulated which 
is given in Table II. 

. 
Table-II Illustrates the difference in data sets before and 

after applying data preprocessing. 
S.NO Data before 

Pre-processing 
Data after 

pre-processing 
Remark 

1. Data sets 
containing 
missing or Null 
values, in 
python missing 
values are 
represented 
using NaN. 

Null values are 
replaced by 
mean, median or 
mode strategy 
or we can also 
drop the entire 
row containing 
missing value 
which is not a 
good practice all 
the time. 

Null values 
are removed. 
Thus, datasets 
with null or 
missing value 
result into 
ambiguous 
model. 

 

2. Data sets 
containing 
Categorical 
value. 

Categorical 
variables are 
handled using 
python library  
LabelEncoder. 

Helps in 
processing 
categorical 
values. 

3. No Feature 
Scaling 
resulting to 
different 
approximation 
values. 

Features are 
scaled so that 
data sets can be 
used for 
implementing 
any model, for 
feature scaling 
using python 
library sklearn  
pre-processing 
StandardScalar. 

After applying 
feature scaling 
all the variable 
values are 
having same 
approximation 
after decimal. 

4. No Variable 
separation. 

Variables are 
separated as 
independent and 
dependent 
variable.  

Variables are 
separated as 
independent 
and dependent 
which is 
required for 
carrying out 
any 
mathematical 
or research 
work.   

5. No Splitting of 
datasets. 

Splitting the 
datasets as 
training and 
testing sets 
using python 
library sklearn 
model_selection 
train_test_split. 

Data set are 
splitted as 
different sets 
of data are 
required for 
training and 
testing the 
model. The 
ration of 
training data 
sets should be 
grater or equal 
to testing data 
sets.  

IV. CONCLUSION 

In this paper we have carried out seven sequence steps of 
data preprocessing. The processed data after complete 
analysis shows that the data is noise free, null value or missing 
values are replaced by any one of strategy like mean, median 
and mode. We have also handled the categorical variables, 
separation of independent variable and dependent variable. 
Moreover, dataset is splited as training and testing datasets. 
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Thus, it can be observed that after applying the defined seven 
sequence of steps obtained dataset can easily be applied to 
any model or any learning algorithm like SVM, logistic 
regression etc. Moreover, it was observed that the model 
obtained from dataset after applying data preprocessing steps 
was more efficient and less prone to ambiguity. 
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