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Abstract—We find that the positive effect of real estate in- 
vestment on economic growth is stronger in short term while in 
long term turn to be negative. That’s why,  housing investment    
is an important factor for short-term economy fluctuations and 
lead to downside risk in the long term. This is an important 
motivating factor for house price prediction and recommendatin. 
Machine learning which plays an important role in various sector 
from past years. such as healthcare, finance, Manufacturing, 
Advertising, Real Estate, etc. 

In this project, we are going to create a web application which 
is used by two types of users. First is buyer, who will search  
house for buying purpose according to his requirements. And 
Second is seller, where seller have to add some property details for 
predicting the house price, enter date for forecasting the price till 
that date and budget range for recommending best location. This 
project uses datasets, which includes house’s features, location 
and price. We are using different  feature  selection  methods  
and feature extraction method with Multiple Linear Regression 
to predict the current house price and using content based 
recommendation system to recommend best location according  
to their budget in nearby area of interest. 

 

I. INTRODUCTION 

Prediction is an important part provided by Machine Learn- 

ing. In machine learning model predictions allow businesses  

to make highly accurate guesses based on historical data. 

Prediction provide the business with insights that result in 

tangible business value. For example, if a model predicts a 

customer is probably going to churn, the business can target 

them with specific communications and outreach which will 

prevent the loss of that customer. 

The aim of this system is to predict the house price and 

recommend the other houses according to their requirements. 

This is a website which will take users requirements as input 

and pass this input to the prediction module which used 

Catboost Algorithm for prediction. This system also allows 

user to forecast the predicted house price to particular date 

which is specified by user. This forecasting is done by using 

another time series model known as SARIMA (Seasonable 

Auto Regressive Integrated Moving Average Model) model. 

This system also includes recommendation system which 

suggest relevant items to the user. and the recommendation 

system system we are using Content Based filtering. 

 
II. LITERATURE SURVEY 

A. Modelling House Price Prediction using multivariate anal- 

ysis and Particle Swarm Optimization. 

In this paper, some of the tests have been performed using 

linear regression and particle swarm optimization methods to 

perform house price prediction. The 1st approach is a quantita- 

tive prediction. A quantitative approach is an approach that is 

used to utilizes time-series data. The time series approach is to 

look for the relationship between current prices and prevalent 

prices. The 2nd approach is to use linear regression based on 

hedonic pricing. In linear regression, determine coefficients 

using the least square method, but it takes a long time to get 

the best formula. Particle swarm optimization is used to find 

the coefficients aimed at obtaining optimal results. 

 
B. IEEE: House Price Prediction Using Various Regression 

Techniques: A Comparative Study 

This paper mainly concentrates on the comparison between 

different machine learning algorithms. This paper involves 

predictions using different Regression techniques like Multiple 

linear, Ridge, LASSO, Elastic Net, Gradient boosting and Ada 

Boost Regression. House price prediction on a data set has 

been done by using all the techniques mentioned above, to  

find out the best among them. The aim of this paper is to help 

the seller to estimate the selling cost of a house perfectly and 

to help people to predict the exact time slap to accumulate a 

house. Some of the related factors which impacts the cost were 

also taken into considerations such as physical conditions, 

concept, requirements and location etc. 
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C. Real Estate Recommender System Using Case Based Rea- 

soning Approach 

This paper proposes a true Estate Recommender System  

using Case Based Reasoning Approach which may help cus- 

tomers to seek out a desired property. This proposed system 

uses a recommendation approach during look for property 

which assists the purchasers to seek out appropriate property 

and make decisions where they have the specified knowledge 

to judge a particular property. Furthermore, information avail- 

able is extremely huge, therefore the recommender system 

assists the user to filter the available dataset consistent with 

user needs. Recommendation methods used for the searching is 

Case-Based filtering approach which can solve a new problem 

by retrieving the same problem that has been solved before  

and reuse the information which is used to solve this new 

problem. Also, system uses collaborative filtering approach 

which filters the properties supported other user rating for 

properties; the system will do recommendation supported the 

top-rated properties. Furthermore, system will recommend the 

user based on the most visited properties, where the system 

will count the number of visits to the database, after that based 

on the property with highest number of visits, system will 

recommend appropriate property to users. 

D. IEEE: Predicting the Sales Prices of the Houses/ real es- 

tate property Using Regression Methods of Machine Learning 

This paper consist solution for house’s sales price pre- 

diction problem in which several standard machine learning 

algorithms with our original ideas like residual regressor, logit 

transform and neural network machine are combined.  This 

find the solution for “House Prices: Advanced Regression 

Techniques” machine learning competition, which was held on 

Kaggle platform. The goal was to predict house’s sale price  

by their features like house area, year of building, etc. 

III. DESIGN AND IMPLEMENTATION 

A. User Interface 

The user interface of House Price Prediction and Recom- 

mendation System is web application. It includes two types of 

users. One is Buyer who want invest in property. And another 

is Seller. Seller must need to Sign up where the proccess for 

Sign up is not compulsory for Buyer. Both the users need to 

enter the details of property they want after that system will 

give the accurate predicted value. User can also be able to 

forcast the predicted value. In this project user also able to  

see the location as we are providing by using google API’s. 

B. Methodology 

1) CatBoost Algorithm: CatBoost may be a machine learn- 

ing algorithm that uses gradient boosting on decision trees. it’s 

available as an open source library. Catboost are often used 

for solving problems, like regression, classification, multi-class 

classification and ranking. Modes differ by the target function, 

that we try to attenuate during gradient descend. Moreover, 

Catboost have prebuild metrics that are used to measure the 

accuracy of the model. 

• CatBoost’s main ability is to integrate a variety of 

differ- ent data types, such as images, audio, or text 

features into one framework but CatBoost also 

offers an idiosyncratic way of handling categorical 

data, requiring a minimum of categorical feature 

transformation, opposed to the majority of other 

machine learning algorithms,that cannot handle 

non-numeric values. 

• CatBoost is built upon the basic concepts of 

decision trees and gradient boosting.  Boosting 

algorithms  work by sequentially combining 

multiple weak models thus making a strong 

predictive model. 

• Because gradient boosting fits the decision trees 

sequen- tially, the fitted trees will learn from the 

mistakes of former trees and hence reduce the 

errors. This process   of adding a new function to 

existing ones is continued until the selected loss 

function is no longer minimized. 

 

 

 

 

 

 

 

 

 

 
Fig. 1. Comparison between CatBoost other Algorithm. 

 
2) Time Series Model (SARIMA): The Seasonal 

Autoregres- sive Integrated Method (SARIMA) models 

the next step in the sequence as a linear function of the 

differenced observations, errors, differenced seasonal 

observations, and seasonal errors at prior time steps. 

• A time series is a simple series of data points 

ordered     in time. In a time series model ,the time 

is often the independent variable and the goal is 

usually to make a forecasting for the future. 

• Time series analysis is a technique which deals 

with time series data, or trend analysis. What is 

Time series data?  It means that data is in a series 

of particular time periods or intervals. Time series 

take many aspects into consid- eration such as 

Stationarity, Seasonality, Autocorrelation. There 

are many ways to predict time series predictions. 

For ex. Simple Moving Average, Autoregressive 

Moving Average, Exponential Smoothing, 

ARIMA. 

• The algorithm we have used in our system is 

SARIMA which is an extension of ARIMA model 

that considers seasonal component while 

predicting the future price. notation for the model 

involves specifying the order for the AR(p), I(d), 

and MA(q)  models  as  parameters  to  an ARIMA 

function and AR(P), I(D), MA(Q) and m 

parameters at the seasonal level, e.g. SARIMA(p, 

d, q)(P, D, Q)m where “m” is the number of time 

steps in each 
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season (the seasonal period). A SARIMA model can be 

used to develop AR, MA, ARMA and ARIMA models. 

The method is suitable for univariate time series with 

trend and/or seasonal components. 

 

 
Fig.  2.   SARIMA Model. 

It contains 21614 record of various properties which are 

used for prediction and we are using same dataset for fore- 

casting also. 

 
D. Backend Connectivity 

• This web application is connected to backend using 

python flask framework. 

• Flask-MySQL is a Flask extension which allows to access 

a MySQL database. 

 
IV. EXECUTION AND OUTPUT 

A. Catboost Regressor 

 
 

 
Fig. 3. CatBoost Regressor. 

 

 

B. Prediction Output for 9 months 

 

3) Content Based Recommendation System: Recommenda- 

tion system is a machine learning system that gives generalized 

recommendation to its users based on some data or using 

users’ preferences. It produces a list of recommendations in 

any of the two ways: 

• Collaborative filtering approaches build a model from the 

users past behavior (i.e., items purchased or searched by 

the user) as well as similar decisions made by other users. 

• Content-based filtering uses a series of discrete character- 

istics of an item in order to recommend additional items 

with similar properties. 

We are going to use content-based filtering methods in our 

project. For example, in our project data set contains tuples 

like place, square feet, number of bhk , flat is furnished or   

not and floor number at which given flat is situated. Suppose 

client wants a new two bhk fully  furnished  flat  in  a  area 

like diva of 300 sqrt feet at  a  floor  maximum  up  to  5.  

After that recommendation system takes this and makes some 

assumptions client has entered floor number is 5 than system 

will search the flat for floor number 4 to 6 from training 

dataset that means if product is not available then it will try to 

give maximum similar type of product. Our will match every 

preference made by the user with the values present in the 

training data set and will try to give similar type of property. 

 
C. Datasets Used 

We are using ‘kp house data’ dataset for house prediction. 

This dataset is extracted by using web scraping concept. This 

dataset includes zipcode of different cities and attributes of 

house. Ex. sq.ft, bedrooms,floors,etc. 

 

 

 

 

 

 

 

 

 

 

 

 
C. Predicted Price 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig.  4.   Predicted Values. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.  5.   Predicted Values. 
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V. CONCLUSION 

• In this project we studied that there is a great opportuni- 

ties in the real estate market. 

• House Price Prediction is very useful to make investments 

in the real estate. 

• This system will help people get financial output much 

higher than their investment. 

• The main objective of using this prediction and rec- 

ommendation system is to reduce the human physical 

calculation, time and carry out the whole process at ease. 
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