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Abstract—The Real estate market is one of the prime field for investment and with continuous development prices keep on fluctuating.
In this paper, machine learning is used to accurately predict the value of the property based on different factors such as location, total
area, number of bedrooms and number of bathrooms. Here, we have compared accuracy of three machine learning algorithm such as
linear regression, lasso regression and ridge regression using the R-squared value. Based on the result, we used linear regression in our
project to predict the value of the property in Pune City. The user will need to enter their requirements like location, total area, number
of bedrooms and number of bathrooms in the application to get an idea of the price. This paper gives an idea on best suitable model for
price prediction.
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I.  INTRODUCTION

Machine learning is very important aspect of present day business and research. People and real estate agencies buy or sell
houses. Over valuation or under valuation has always been an issue and there is lack of proper decision taken. House price
prediction can be done using various predicting models. There are many benefits that home buyer, property investors can get
from house price model. This model will provide a lot of information and lot of knowledge to home buyers and property investors
which will help them to determine house prices. Also this model helps potential buyers to decide characteristics of house they
want according to their budget. The objective of this model is prediction of market value of real estate property. This helps find a
starting price for a property based on geographical variables. By breaking down past market patterns and value ranges and coming
advancement price will be predicted. This examination means to predict house prices in Pune city with linear regression. It will
help clients to add or give choices for their house and predict it's price. This project makes it easier as we don't need to take help
from broker.

Il. BACKGROUND
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FiG. 1 BLOCK DIAGRAM

Investment is a business activity on which most people are interested in this globalization era. There are several objects
that are often used for investment, for example, gold, stocks and property. In particular, property investment has increased
significantly.

Housing price trends are not only the concern of buyers and sellers, but it also indicates the current economic situation.
There are many factors which has impact on house prices, such as numbers of bedrooms and bathrooms. Even the nearby location,
a location with a great accessibility to highways, expressways, schools, shopping malls and local employment opportunities
contributes to the rise in house price.

Manual house predication becomes difficult, hence there are many systems developed for house price prediction. We
have proposed an advanced house prediction system using linear regression. This system aim is to make a model which can give
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us a good house pricing prediction based on other variables. We are going to use Linear Regression for this dataset and hence it
gives a good accuracy.

This house price prediction project has two modules hamely, Admin and User. Admin can add location and view the location.
Admin has authority to add density on the basis of per unit area. User can view the location and see the predicted housing price
for the particular location.

I11. NEED AND MOTIVATION

Having lived in India for so many years if there is one thing that I had been taking for granted, it’s that housing and rental
prices continue to rise. Since the housing crisis of 2008, housing prices have recovered remarkably well, especially in major
housing markets. However, in the 4th quarter of 2016, | was surprised to read that Bombay housing prices had fallen the most in
the last 4 years. In fact, median resale prices for condos and coops fell 6.3%, marking the first time there was a decline since Q1
of 2017.

The decline has been partly attributed to political uncertainty domestically and abroad and the 2014 election. So, to maintain
the transparency among customers and also the comparison can be made easy through this model. If customer find the price of
house at some given website higher than the price predicted by the model, so he can reject that house.

IV. BLOCK DIAGRAM

The dataset is passed in preprocessing state where unwanted data or null values are removed. Later on in next step the features
are been extracted using linear regression method and the model is trained which is used to compare the features from input data.
Depending on basics of feature the output price is been predicted.

The working of our project is mainly categorized into five blocks that are data collection, pre-processing, data analysis,
application of algorithms and evaluating the models.

» Data Collection: Here we collect data from the user about what kind of property user is looking for. Example - locality,
residential, bungalow/flat, no. of bedrooms, no. of baths, etc.

« Pre-Processing : Data pre-processing is the first and very important step in ML, here the data is cleaned and stored in a specific
format for the ML algorithms to use that data.

« Data Analysis: The data is analyzed to identify patterns in our case to analysis the prices in the area the user has entered to
predict the price.

» Application of Algorithms: Here the linear regression algorithm is applied to the data to predict the price of the property. Then
further the result are evaluated and final result is displayed.

V. LINEAR REGRESSION

UlLinear Regression is a machine learning algorithm based on supervised learning. Linear Regression performs the task to
predict a dependent variable value (y) based on a given independent variable (x). It is a statistical method that is used for predictive
analysis. (Ex : Price, Age, Sales, Salary) A linear regression line has an equation of the form ‘Y =a + bX’.

Advantage: A linear model can include more than one predictor as long as the predictors are additive. the best fit line is the line
with minimum error from all the points, it has high efficiency but sometimes this high efficiency created.

Disadvantage: Linear Regression Is Limited to Linear Relationships. Linear Regression Only Looks at the Mean of the Dependent
Variable. Linear Regression Is Sensitive to Outliers. Data Must Be Independent

VI. LASSO REGRESSION

[ILasso regression is a regularization technique. It is used over regression methods for a more accurate prediction. This model
uses shrinkage. Shrinkage is where data values are shrunk towards a central point as the mean. The lasso procedure encourages
simple, sparse models (i.e. models with fewer parameters). This particular type of regression is well-suited for models showing
high levels of multicollinearity or when you want to automate certain parts of model selection, like variable selection/parameter
elimination.

We define the Lasso Regression mathematically as:

P
Z(!ﬁ — Z ziiB3;)% + /\Z 185
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Lasso Regression uses L1 regularization technique. It is used when we have more number of features because it automatically
performs feature selection.

VII. RIDGE REGRESSION

lIRidge regression is a model tuning method that is used to analyze any data that suffers from multicollinearity. This method
performs L2 regularization. When the issue of multicollinearity occurs, least-squares are unbiased, and variances are large, this
results in predicted values being far away from the actual values.
We define the Ridge Regression mathematically as:
Y=XB+e
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Where Y is the dependent variable, X represents the independent variables, B is the regression coefficients to be estimated, and e
represents the errors are residuals.
Advantages :
e |t protects the model from over fitting.
e It does not need unbiased estimators.
e There is only enough bias to make the estimates reasonably reliable approximations to the true population values.
e |t performs well when there is a large multivariate data with the number of predictors (p) larger than the number of
observations (n).
e The ridge estimator is very effective when it comes to improving the least-squares estimate in situations where there is
multicollinearity.
e Model complexity is reduced.
Disadvantages :
¢ Itincludes all the predictors in the final model.
e |tis not capable of performing feature selection.
e |t shrinks coefficients towards zero.
e |t trades variance for bias.

VIII. IMPLEMENTATION AND RESULTS

+  Data Loading and Cleaning

Data cleansing or data cleaning is the process of detecting and correcting corrupt or inaccurate records from a record set, table, or
database and refers to identifying incomplete, incorrect, inaccurate or irrelevant parts of the data and then replacing, modifying,
or deleting the dirty or coarse data.

Data cleansing may be performed interactively with data wrangling tools, or as batch processing through scripting.

Cleaned Data

In [39]: data.head() %
Comparison Of Results

Out[39]: total_sqft bath price site_location bhk
In [62]: print("Ridge:", r2_score(y_test,y_pred_ridge))
0 1056.0 2.0 39.07 AlandiRoad 2 print("Lasso:", r2_score(y_test,y_pred_lasso))
print("Linear Regression:", r2_score(y_test,y_pred_lr))
1 28940 4.0 24500 Alandi Road 4
Ridge: 0.8873453965951148
2 10840 2.0 50.00 Alandi Road 2 Lasso: 0.8836251454553207
Linear Regression: 0.8873587337195967
3 1230.0 2.0 80.00 AlandiRoad 2
4 17500 30 13000 AlandiRoad 3 In [63]: import pickle

In [64]: pickle.dump(pipe, open('LinearRegression.pkl','wb'))
In [40]: data.to_csv("Cleaned_data.csv")

Fig 2: Cleaned data

Fig 3: Results
«  Comparison of Different Algorithms
After cleaning the data we applied three algorithms : Ridge, Lasso and Linear Regression on the cleaned data. We compared the
accuracy of all the three algorithms, they all have similar accuracy hence we decided to use Linear Regression Algorithm.
*  Result
Here the user needs to select the location/area, enter the required number of bedrooms (BHK), enter the required number of
bathrooms and the size of the house in square feet. Then click on Predict Price button to know the price of the house according to
inputs provided by the user.

Welcome to House Price Predictor

Enter Number of Bathrooms:

Prediction: Rs.6575170.97

Fig 4: Output

IX. CONCLUSION
In this project, we have compared the R-squared value of three machine learning algorithms - Linear Regression, Lasso
Regression and Ridge Regression. We noticed that all three values were almost same for our data set hence we used linear
regression for prediction. We have developed real estate price predictor for Pune city based on different factors like location,
number of bedrooms, number of bathrooms and total area of the property. So that the user can know the prices of the property in
any area around Pune city and select the location which suites their budget.
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