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Abstract-- Real estate industry has become a highly 
competitive business with an enormous amount of 
unstructured documents and resources. The process of data 
mining in such a business provides an advantage to the 
developers by processing those data, predicting future trends 
and helping them to make favorable knowledge-driven 
decisions. In this paper, we focus on data mining techniques 
and its applications to develop a model which not only 
predicts the most suitable area for a customer based on his 
interest, but also identifies the most preferred and ideal 
location of real estate in any given area by ranking them. 
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I. INTRODUCTION 

Each and every company in today’s real estate business is 
working productively to gain a competitive edge over other 
competitors. To achieve this, a reliable and a fast growing 
technology such as data mining is extensively used. With 
an enormous amount of data available in huge databases 
and data warehouses, it is important to develop a powerful 
model for analysis and extraction of such data and mining 
them for interesting knowledge [1].  

Various data mining tools available in today’s market helps 
organizations to make important and useful knowledge 
driven decisions. Hence, in this paper, we use data mining 
techniques in two different phases, where the first one deals 
with ranking of areas in each of the 5 zones of Delhi and 
identify an ideal location for real estate customers using the 
InfoGainAttributeEval function of WEKA tool [2]. The 
second phase is about predicting the most suitable area for 
any given customer based on his/her interest. We predict 
using a classical technique called linear regression and try 
to give an analysis of the results obtained. 

II. LOCATION SURVEY & ITS FINDINGS 

The first phase of this papers is all about differentiating the 
residential areas available in each of the zones of Delhi and 
ranking them. For this, we listed different attributes that 
affects the pricing of real estate in an area and then, 
identified the most influencing attribute for ranking. The 
city of Delhi, in total has 5 zones, namely, South Delhi, 
East Delhi, West Delhi, North Delhi and Central Delhi 

A. The first step in this process is to identify all the 
residential locations in each of the zones. For this, we 
used a Geographic Information Systems (GIS) map of 
Delhi provided by the Municipal Corporation of Delhi 
(MCD) and Map My India. [3]  
 

B. Using the GIS map, we were able to identify the 
different zones and wards of Delhi which can be 
considered as residential areas. 

 

Fig 1. South Delhi zone showing all the residential areas 

 

C. The identified residential locations of South Delhi are 
considered for finding the localities available in each 
one of them. The list of identified areas are: Malviya 
Nagar, Saket, Mehrauli, Defence Colony, Lodhi 
Colony, Lajpat Nagar, New Friends Colony, Munirka, 
Chanakyapuri, Pushp Vihar, Sarojini Nagar, Hazrat 
Nizamuddin, Sarai Kale Khan, Greater Kailash, CR 
Park, Kalkaji, Nehru Place, Vasant Vihar, Vasant 
Kunj, R.K. Puram, Katwaria Sarai, Hauz Khas and 
Sheikh Sarai.  

 
D. The next step involves the finding of different facilities 

available in each of these areas. In our project, we have 
taken the following attributes that affect the pricing of 
real estate in an area: Hospitals, Malls & Markets, 
Metro Stations, Bus Stops, Airport, Schools and 
Colleges.  
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Fig. 2 Areas with attributes and its weights 

E. The excel sheet containing all the areas and the number 
of total attributes as mentioned above is given as input 
to the WEKA tool and using  the 
InfoGainAttributeEval function [4], the most 
influential attribute is identified. Using the math 
function obtained as given in the below screenshot, we 
calculate the weights of each area and rank them 
accordingly. 

 

Fig. 3 Attribute Ranking using InfoGainAttributeEval in 
WEKA 

Using the ranks obtained from the above mentioned steps, 
we find that Kalkaji is the ideal location for any real estate 
customer, followed by Greater Kailash, Vasant Kunj and so 
on. The same procedure can be applied in other zones of 
Delhi for finding their respective ideal locations. 

III. DATA PREPARATION 

A. Understanding of data 

Huge amount of data is available in structured and 
unstructured format in various databases. [5] To select 
which data is useful and which is not is a major step 
towards data preparation. First, we identified the various 
amenities that directly or indirectly affect the pricing of a 
real estate. [6] We came up with a total of 23 attributes that 
were selected based on its relation to the real estate, 

 

 Area in which it is locate 
 Covered area 
 Number of Bedrooms available 
 Number of Bathrooms available 
 Number of Balconies available 
 Floor number 
 Whether the real estate is furnished, 

unfurnished or semi-furnished 
 Total Cost 
 24 hours water availability 
 Security 
 Piped Gas 
 Power backup  
 Reserved Parking  
 Intercom facility 
 Waste disposal provision 
 Maintenance services 
 Laundry service  
 Gymnasium facilities 
 Internet / WiFi services 
 Park 
 Vastu Compliant 
 Lift services 
 Club house 

 
B. Calculating Cost of Real Estate 

The standard rate / squeare feet value is taken from the 
Delhi Development Authority chart which assigns 
default rate for its 3 housing categories, Lower Income 
Group (LIG – 1 BHK), Middle Income Group (HIG – 
2 BHK) and Higher Income Group (HIG / SFS – 3 
BHK). [7] 

Flats with lift
  

i) For upcoming schemes : 
- Rs.15,700 per sqm. 

(*Inclusive of one time cost 
component for operation and 
maintenance charges for lifts 
and fire fighting equipment 
and the like for a period of 
five years) 

 
  ii)   For existing Scheme  
-  Rs.15,200 per sqm. 

 
Flats without lift - Rs.7,400  per sqm. For 

Janta/EWS/one Room 
Tenement 

- Rs.9,400  per sqm. For 
LIG/EHS Type –A 

- Rs.10,000  per sq.m. for LIG 
flats constructed on turnkey 
basis/Mega project 

- Rs.10,500  per sqm. For 
MIG/EHS Type-B 

- Rs.10,700 per sqm. For MIG 
flats constructed on Turnkey 
basis/mega project 

- Rs.11,000 per sqm. For 
HIG/SFS flats 

- Rs.700/- per sqm. Additional 
for underground common 
parking 

 
Fig. 4  DDA standard rate chart 
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Based on the above rate per square feet, cost of real estate 
is determined by multiplying the area of the real estate with 
the rate per square feet of the corresponding category. 
Additionally, the cost also varies according to the amenities 
available in the real estate. 

C. Organization of Data 
Total of 23 attributes are listed along with 
area in which the real estate is located and the 
number of bedrooms available in it. We have 
collected about 500 data sets for this process. 
[8][9] After the processing stage, the data set 
is shown in the below figure. 

 

 

Fig. 5  Count of 23 attributes in each housing option 

Numbers are assigned to the areas as shown in Fig. 7.  
The “Furnishing” attribute can take 3 values such as, 1 
for fully furnished, 2 for semi – furnished and 0 for 
unfurnished. Further, the obtained attributes are 
converted in such a way that it is compatible with data 
mining operators available in RapidMiner. [10] 

 

IV. ANALYSIS OF DATA MINING MODEL 

Based on the dataset available, we are using 2 data 
mining modeling techniques namely, linear regression 
and rule induction for predicting the area for a real 
estate customer using Rapid Miner tool. 

A. Linear Regression 
Regression is a statistical measure used for 
prediction. It determines the relationship strength 
between dependent variable (known as label 
attribute) and other changing variables also called 
as independent variables (known as regular 
attribute). [6] Regression gives continuous value 
of the dependent variable that is used for 
prediction. Linear Regression  operator in 
RapidMiner uses Akaike criterion for model 
selection. [10] The Akaike information criterion is 

a measure of the relative goodness of a fit of a 
statistical model. Mathematically, the linear 
regression formula is given by, 

 

The sample data set is loaded using the Retrieve operator. 
The Linear Regression operator is applied with default 
values of all parameters. Using the ApplyModel operator, 
the regression model generated by the LinearRegression 
operator is applied on the training data set which contains 
all the attributes except the “Area” attribute. 

 
Fig. 6  Linear Regression function 

 

The result obtained using the above obtained function is 
shown in the below figure 

 

Fig. 7  Prediction result for a given customer 

The result shows that, for a sample data set with 
TotalArea=1600, BHK=2, Bathroom=2, Balcony=2, Floor 
No.=1, Furnishing=1, Budget=80 with 24hrs water supply, 
security service, piped gas, power backup, reserved 
parking, intercom, etc. has predicted area value of 7.478, 
which also happens to be a continuous value which is 
expected because the LinearRegression operator always 
gives dependent variable values in continuous form. We 
can round of the predicted value to get the serial number of 
the area. 
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V. RESULTS AND ANALYSIS 

The first phase deals in finding the most ideal location in a 
zone of any given city. In this paper, we have taken South 
Delhi zone of Delhi which contains 23 residential areas. To 
find the preferred location of South Delhi, we have used the 
GIS map of Delhi by which we were able to identify all the 
possible residential areas along with the local facilities like 
bus stops, metro stations, etc available in each area. Using 
WEKA, we could rank the attributes which influence the 
pricing of a real estate. The most influencing attribute as 
calculated by WEKA was bus stops, followed schools, 
colleges and so on. 

The second phase dealt mostly with a survey process to 
predict a suitable area for any given real estate customer. 
First, we collected the standard rate/square ft. values of 
each type of housing as given by the Delhi Development 
Authority (2009 edition). The DDA provides housing in 3 
categories, namely LIG (1 BHK), MIG (2 BHK) and HIG 
(3 BHK). Further, to calculate the actual cost of a real 
estate, the list amenities provided should be counted. It is 
the amenities provided by owners / builders and the area 
that finally affect the total cost of the apartment. For this, 
we have identified 23 possible amenities that are most 
commonly found in the apartments of Delhi, such as, piped 
gas, reserved parking, lift services, etc.  

The survey contained questions for different categories of 
housing in all the areas and was stored in an excel sheet. To 
apply data mining technology in real estate, we have taken 
a random data with all the attributes, except for the “Area” 
attribute. To predict the area, we have used Linear 
Regression operator available in RapidMiner tool which 
gives us the predicted value of area as 7.478. Since the 
linear regression model gives a continuous value, the 
obtained result is converted to an integer, which is 7 in our 
case. This numerical value is nothing but the rank of the 
predicted area obtained in the first phase. The square error 
value of our linear regressions model is calculated to be 
5.419 +/- 0.416. 

VI. CONCLUSION 

In today’s highly competitive real estate business, it has 
become difficult to store such huge data and extract them 
for one’s own requirement. Also, the extracted should be 
useful which is another complicated step, otherwise, there 
would be no use of using such data. Implementing the 
concepts of data mining applications in such a field has 
definitely proven to be useful, time saving and 
advantageous to both, the customers and the real estate 
dealers. Divided in two phases, we have applied data 
mining techniques such as linear regression for predicting a 
suitable area to the customer and identifying the most 

preferred residential area in Delhi. The same methods can 
be applied in finding the ideal location in rest of the zones 
of Delhi or in any given city. 

VII. FUTURE WORK 

Though, we were able to identify most of the residential 
areas in South Delhi, there may be some more places that 
have housing complexes or multi-storey apartments which 
are located in commercial areas. Such apartments were not 
included in this paper and can be counted in future to give a 
more accurate result. We have taken only those apartments 
that were constructed by the Delhi Development Authority 
(DDA) and were either sold directly to the customers / real 
estate dealers, or were given on lease. With more and more 
demand for housing in metropolitan cities, there is a 
definite increase in the number private builders that provide 
real estate with additional amenities to attract more 
customers. We have identified 23 amenities which can be 
found in any of the common housing plan that were 
provided by DDA. Hence, we have not considered 
apartments that were built by private builders and including 
those can provide more information about amenities such 
as DTH/Cable service, Private Garden/Terrace, etc. in the 
future.  

There are several other models available that can be 
implemented for prediction. Data given as input to such 
model should be compatible with the tool used and the 
operators involved in the process. Also, more number of 
data sets can be used to increase the accuracy of the model. 
The main objective of using a different model should be to 
reduce the calculation time and carry out the whole process 
in ease. 
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