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Abstract- Data mining is an increasingly important technology for extracting useful knowledge that is hidden in large 
collections of data. There are however negative social realization about data mining, which consist of mainly potential 
privacy incursion and potential discrimination. Discrimination consist of unfairly treating people on the basis of belonging to 
specific group. Now a days for taking automated decisions automated data collection and data mining techniques are used 
like loan granting/denial, insurance premium calculations, etc. If the training data sets which we are using, are biased in what 
regards discriminatory attributes like gender, age, religion, nationality etc., discriminatory decisions may occur. For this 
reason, anti discrimination techniques such as discrimination discovery and discrimination prevention have been introduced 
in data mining. Discrimination can be of two types, Direct or Indirect. Direct description is based on sensitive attributes. 
While on the other hand Indirect discrimination occurs when decisions are based on non sensitive attributes which are co 
related to sensitive attributes. In this paper we tackle discrimination prevention in data mining and propose new techniques 
applicable for direct or indirect discrimination prevention individually or both at the same time. For this we use Natural 
Language Processing approach.  
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I. INTRODUCTION 

  
All In sociology, discrimination is the prejudicial 
treatment of an individual based on their membership 
in a certain group or category. It involves denying 
opportunities to members of one group that are 
available to other groups. There is a list of 
antidiscrimination acts, which are laws designed to 
prevent discrimination on the basis of number of 
attributes such as religion, gender, nationality, 
disability, marital status, and age in various settings 
such as employment and training, retrieve public 
services, credit and insurance, etc. Even though there 
are certain laws against discrimination, all of them 
are reactive that is they only act and not proactive that 
is they don’t act on controlling them. Technology can 
add proactivity to law by contributing discrimination 
discovery and prevention techniques.  
 
Services in the information society give permission 
for automatic and routine collection of large amount 
of data. Those data are frequently used for making 
automated decisions by using trained association or 
classification rules, such as loan granting/denial, 
personal selection, insurance premium etc. At first 
sight it looks fair. However at closer look one can 
realize that these data are gathered by classification 
rules of the system, and if the data is already biased 
or against some community then it can cause 
discrimination. For example if the system is denying 
a loan facility just because the person applying for the 
loan is from specific region, then it is a 
discrimination. Discovering such potential biases and 
eliminating them from large amount of data without 
harming their decision making ability is highly 
desirable. Hence we can say that data mining can be a 

source for discrimination since data mining In, it is 
demonstrated that data mining can be both a source of 
discrimination and a means for discovering 
discrimination.  
 
Discrimination can be of two types, Direct or 
Indriect. Direct discrimination consist of rules or 
procedures that clearly divide data on the basis of 
minority or sensitive attributes. While on the other 
hand Indrect discrimination consist of rules or 
procedures that are hidden on first look and somehow 
related to sensitive attributes or minority. Indirect 
discrimination may occur because of the awareness of 
background knowledge, for example, some zip code 
refer to area with mostly sikh community. These 
background knowledge may be accessed from local 
publicly available data. 
  
II. RELETED WORK  

 
Despite the wide deployment of information systems 
based on data mining technology in decision making, 
the issue of antidiscrimination in data mining did not 
receive much attention until 2008. Some proposals 
deals with discovery of discrimination and some 
deals with the prevention of discrimination. The 
discovery of discriminatory decisions was first 
proposed by Pedreschi et al. The approach is based on 
mining classification rules (the inductive part) and 
reasoning on them (the deductive part) on the basis of 
quantitative measures of discrimination that formalize 
legal definitions of discrimination. For instance, the 
US Equal Pay Act states that: “a selection rate for any 
race, sex, or ethnic group which is less than four-
fifths of the rate for the group with the highest rate 
will generally be regarded as evidence of adverse 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-7, July-2014 

NLP Approach For Discrimination Prevention In Data Mining 
 

70 

impact.” This approach has been extended to 
encompass statistical significance of the extracted 
patterns of discrimination in  and to reason about 
affirmative action and favoritism. Moreover it has 
been implemented as an Oracle-based tool in. Current 
discrimination discovery methods consider each rule 
individually for measuring discrimination without 
considering other rules or the relation between them. 
Discrimination prevention is used for preventing 
discrimination without affecting the data quality.  
Discrimination prevention can be done by using three 
approaches,  
 
A) Pre-processing:- Ii this approach we used 
hierarchical based generalization, and transform the 
data in such a way that biased data are removed so 
that no unfair decision rule can be mined from the 
transformed data.  
B) In-Processing:- Change the data mining algorithms 
in such a way that the resulting models do not contain 
unfair decision rules. For example, an alternative 
approach to cleaning the discrimination from the 
original data set is proposed in whereby the 
nondiscriminatory constraint is embedded into a 
decision tree learner by changing its splitting criterion 
and pruning strategy through a novel leaf relabeling 
approach.  
C) Post-processing:- Modify the resulting data mining 
models, instead of cleaning the original data set or 
changing the data mining algorithms. For example, 
in, a confidence-altering approach is proposed for 
classification rules inferred by the CPAR algorithm.  
 
III. CONTRIBUTION AND PLAN OF THIS 

PAPER 
  
Discrimination prevention methods based on 
preprocessing published so far present some 
limitations, which we next highlight. They attempt to 
detect discrimination in the original data only for one 
discriminatory item and based on a single measure. 
This approach cannot guarantee that the transformed 
data set is really discrimination free, because it is 
known that discriminatory behaviors can often be 
hidden behind several discriminatory items, and even 
behind combination of them. They only consider 
direct discrimination. They do not include any 
measure to evaluate how much discrimination has 
been removed and how much information loss has 
been incurred. In this paper, we propose 
preprocessing methods which overcome the above 
limitations. 
 
In this paper we are going to use Natural Language 
Processing Approach for direct and indirect 
discrimination prevention. It consists of POS tagging 
and chunking methods. POS tagging is useful for 
identifying verbs, nouns, adjectives in a given line. 
On the basis of that we can identify the action words 
which may cause direct or indirect discrimination. As 

shown in figure (1) all the text in the document is 
split according to the sentence. This is useful for 
reading the document or text file line by line. 

 

 
Figure (1) 

 
In figure (2), tokenization of words has been carried 
out so that each and every word gets separated from 
other. In figure (3), POS tagging is done, so that 
according to English grammar we can specify each 
and every word and tag them grammatically 
corresponding to a particular part of speech. In 
figure(4.1 & 4.2), chunking is done where actual 
action words are filtered out of all the words present 
in the document. Figure (4.1) shows the number of 
filtered words out of document and figure (4.2) shows 
the filtered words and there grammatical tagging.  

 

 
Figure (2) 
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Figure (3) 

 

 
Figure (4.1) 

 

 
Figure (4.2) 

CONCLUSION  
 
Along with privacy, discrimination is very important 
issue considering legal and ethical aspects of data 
mining. No person would like to be get discriminated 

on the basis of their gender, age, locality, religion and 
so on, especially when those attributes have a big 
impact on decision making about them like loan, job, 
Insurance etc. 
  
The purpose of this paper is to identify direct, indirect 
or both type of discrimination and prevent them 
without losing the data quality. For this purpose we 
are going to use NLP and its tasks.  
 
SCOPE  
 
The perception of discrimination, just like the 
perception of privacy, strongly depends on the legal 
and cultural conventions of a society. As future work 
we intend to explore measures of discrimination 
different from the ones considered in this paper. This 
will require us to further study the legal literature on 
discrimination in several countries and, if 
substantially different discrimination definitions 
and/or measures were to be found, new data 
transformation methods which are not biased would 
need to be designed. Also in next part we have to 
introduce rule association algorithms which could be 
useful for extracting the discriminated words from 
document.  
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