
International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878 (Online), Volume-8 Issue-6, March 2020 

4453  

Retrieval Number: E6938018520/2020©BEIESP 
DOI:10.35940/ijrte.E6938.038620 
Journal Website: www.ijrte.org 
 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Data Cleaning Techniques for Large Data 
Sets 

Yogita Bansal, Ankita Chopra 

 
Abstract: In today’s emerging era of data science where data 

plays a huge role for accurate decision making process it is very 
important to work on cleaned and irredundant data. As data is 
gathered from multiple sources it might contain anomalies, 
missing values etc. which needs to be removed this process is 
called data pre-processing. In this paper we perform data pre-
processing on news popularity data set where extraction , 
transform and loading (ETL) is done .The outcome of  the 
process is cleaned and refined news data set which can be used 
to do further analysis for knowledge discovery on popularity of 
news . Refined data give accurate predictions and can be better 
utilized in decision making process. 
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I. INTRODUCTION 

Data is very important for accurate business decision 
making process. In today’s times data is gathered from 

multiple sources and they are scattered and in different 
formats. To make the data relevant for knowledge discovery 
it is very much needed to pre-process the data by cleaning 
& normalizing it. Data cleaning is a step in KDD process 
.In this paper, News popularity data set is taken in which 
there are 61 attributes which provide information on number 
of words in content, news on topics such as entertainment, 
business, social media, best keyword, average keyword & 
worst keyword and so on. As the data set is huge with many 
attributes it needs to be pre-processed before it is used for 
analysis. In order to accomplish this python libraries are 
used appropriately wherever required. 

II. METHODOLOGY USED 

In this paper we are using python libraries for data 
cleaning. Data cleaning is a step in pre-processing where the 
data is prepared for analysis and decision making.  
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A. Data Mining 

The procedure of deriving knowledge from given 
information is called Data Mining. It is observed as a step 
in KDD process. 

According to figure 1,KDD process is shown where the 
data is first collected from multiple sources in heterogenous 
formats and sent for preprocessing. 

 

Fig 1: KDD Process 

In preprocessing step the entire data is cleaned and 
transformed into normalized values, as shown in figure 2. In 
the data set we considered data cleaning is done using python 
libraries to remove the missing values and keep it clean for 
further analysis. Once the data is cleaned it is further 
transformed using PCA(principal component analysis) and 
the preprocessed data is now ready for application of 
algorithms. 
 

Fig 2: Pre-processing process 
In the figure 2, we try to demonstrate essential data pre-
processing steps: 
Data Cleaning, Data Transformation &Data 
Reduction: In data cleaning is important because as the data 
may contain missing values, noisy data and not cleaning 
them would yield incorrect patterns. 
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There are various methods for data cleaning they are binning 
method, regression etc. Once the data is cleaned it needs to 
be transformed by using normalization & discretization as 
the values need to fall in uniform range for the results to be 
appropriate.  
After transformation we need to reduce the data 
dimensionality by numerosity reduction and dimensionality 
reduction. Thus after applying all the above methods the 
data is now ready for application of algorithms to yield the 
results. 
Though, it looks like an easy step but preprocessing 
involves lot of activities. In this paper we try to implement 
ETL strategies on news data set by using ANACONDA 

–JUPYTER as tool with python programming. 
 

III. EXPERIMENTS SETUP 

The dataset is formerly attained and pre-processed by K. 
Fernandes et al.[13]. The dataset has 61 attributes (as 
numerical values) describing various characteristics of 
each news article, from a total of 39,644 articles. Figure 3 
provides a full representation of this feature set. Using 
this setup, we may hypothesis a lot regarding the data set. 
Typically, we may model this scenario as a regression 
problem: 
Aim: Given the set of attributes for a typical news 
article, predict the “number of shares” that the editorial 

will get when published. 
 

 
Figure 3: Feature Set 
 

Also, we may define the problem as a classification problem 

as following. 
 
Aim: Given the set of attributes for a typical news article 
predict whether editorial will be widespread or not (Yes or 
No). 
 
Our aim is to perform setup using data pre-processing steps 
to make the data ready for one of the above-mentioned 
models. 

IV. RESULTS AND DISCUSSION 

For performing any data pre-processing, The initial step is 
to explore the data to find the scales, distribution or any 
outliers/missing values and other trends. For example, we 
may make an assumption about people are not interested in 
reading longer news articles and hence would not share 
longer articles. The graph in figure 4 shows a scatter plot 
between number of words in the content of the editorial and 
number of shares created for the same. 

Figure 4: correlation between number of words and 
shares 

 

This graph supports our assumption of the hypothesis and 
indicates a negative relationship between the number of 
words in the content and the number of shares. Another 
observation is drawn using box plots, which provides 
information regarding the number of tokens in the title of the 
editorial grouped by the number of shares, as shown in figure 
5, to observe the explained variance in the data. 
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Figure 5: Boxplot to see variance in the data 
 
The analysis shows that the number of tokens in the title is a 
determining factor about whether the reader would like to 
read more or not. 
 
It can also be seen from the analysis that the data contains 
more editorials that are published on weekdays as compared 
to weekends. This can give two main observations: 

1. Data collection for weekends was not enough as 
compared to data collection for weekdays. 

2. A tend to produce less editorials on weekends as 
compared to weekdays. 

Another observation done is to find out the popularity of 
article, we have divided data on the basis of median no of 
shares in the dataset. The median comes out to be 1400, so we 
can make editorial with more than 1400 shares as popular 
while less than 1400 shares is marked as unpopular. 
Figure 6 shows the division of dataset on basis of median no 
of shares. The data looks balanced and hence can be said to 
be a good measure for predicting popularity of editorial. 

 
Figure 6: Balanced dataset 

The two steps performed to make data ready for application 
of machine learning models is as follows: 

Data Preparing: The attributes namely “URL” and 
“timedelta” have been discarded since they are meta-data and 
cannot be treated as features. 
Scaling: As different features may hhave different ranges, 
some features may affect the prediction more than others. 
Therefore, standardization and normalization of the data is 
required. Out of many variations of such standardization, we 
have used Min Max Scaling. This technique scales and 
translates each feature independently such that all values fall 
in a given range on the training set, i.e. between zero and 
one. The dataset is shown in figure 7 as a comparison 
between before and after the scaling process. 

Feature Engineering: This is the most important part of any 
machine learning model, to get only the attributes that 
contributes fully in any prediction or regression problem. In 
our case out of 57 features, a small subset has to be chosen to 
get the appropriate results. Using Feature importance and 
dimensionality reduction techniques we found out 40 
features were important with importance value lying between 
[0.0, 1.0]. We removed the features with smaller importance 
to reduce noise in the data to a great margin. This has been 
accomplished using Singular value decomposition. We found 
out that adding 10 components to the list of attributes 
reduced the noise from data to a greater level. 
 

 
Figure 7: Normalizing data 

 
V. CONCLUSION AND FUTURE SCOPE 

 
Our objective was to pre-process data so that it becomes 
workable and machine learning models can be applied on it. 
In this article we tried to elaborate on how one large dataset 
after preprocessing can be used appropriately to draw 
insights. In future we will try to apply   various   techniques 
for preprocessing to draw comparisons between various 
strategies available. Also we will try to apply various 
machine learning models to find out how useful and 
important are the preprocessing techniques for a better 
prediction system. Using broad set of techniques we may find 
out how to use them correctly and analyze which one suits in 
a particular situation. 
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