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Abstract – It is very important to know about what’s happening around us in every field of life. Machine 

Learning made it obviously easy for us to do it without wasting our so much time. Product analysis, 

Image processing, Pattern recognition, medical diagnosis, and so on are many fields where machine 

learning is directly employed. Mainly here we are discussing machine learning implications in the field 

of real estate to predict the prices of house. So, many factors are taken into consideration to predict the 

house price like, bed rooms, TV lounge, decoration style, balcony, garage, parks, nearly hospitals, and 

broad roads and so on. 

We will surely predict house price on the base of different metrics by combining different techniques of 

machine learning. Combination of OLS Regression, Linear regression, random forest and XGBoost 

regression will give us a very concise result. 
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1. Introduction 

There are so many machine learning implication in every field of life either the field is arts based 

or science based. Health industries, production companies, ticketing, spam emails, pattern 

recognition, speech recognition, image processing and many more are different applications of 

machine learning. Most of the time real world problems are very complicated due to so many 

constraints related to various attributes of data [1]. Long ago, when people decide to sell or purchase 

property face a lot of problems and got an error of 25% which leads them to loss a very big amount 

of money. Machine learning replaces previous technologies with modern technology. It implement 

the latest trends in real estates. All its working depends upon the data. Sometime dataset is called 

backbone of any field in the machine learning project because machine trains itself automatically 

by using datasets of same and sometime of different kind which helps to predict new data on the 

basics of previous data. As population is increasingly day by day with higher rate and people from 

rural areas due to less opportunities of jobs migrating to the cities so demand for housing is also 

increasing rapidly. So, people who don’t now the actual price and market trends suffer a lot in sense 

of money. Training dataset of 80% and testing dataset of 20% would be used for the implementation 

of this project which would help to find the best accuracy rate to minimization of the error rate [2]. 

There are many people that always think to invest their money to save it for future and when they 

invest in especially real estate they face many hurdles due to some factors and they try to find some 

question’s answers that is this the right place for investing the money? Is it okay to investing here? 

Am I paying the right price or not? So, by taking into consideration multiple factors of real estate 

we have discussed here the accurate and right answer of these question. XG boost is the ensemble 

learning technique that ensemble multiple models at a single place in numerical number with some 

ratios to training and testing data and gives the right answers [1]. 

2. Literature Review 

In this survey for the acquiring of best results author Vargas and Silva conduct a comparative study 

about the house prices and showed that price of the house is the main pillar in the business of real 

estate. And with accumulating other factors like developmental work and facilities regarding that 
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increases the house price with greater rate. By focusing these factors at the time of selling the house, 

householders are pressurized to reduce the price. So, cost of house strictly fall due to this bargain 

and people get sometime big loss of money.  

The actual cost of the house also depend on the land and here we get by using some other set of 

factors with different numerical methods. As numerical numbers are easy to memorize and when 

actual information come with some numbers we gain additional clearance. As house prices are 

increasing every year so, there would be a somehow best way to predict the price by taking some 

factor for relationship between dependent and some independent which would help the developer 

to foresee his investment and client get the genuine cost if he make himself to buy the house. [3] 

House price prediction is difficult in a common way because when we contact with even real estate 

manager we still face a lot of problems and do not satisfy with that as we are on the great risk of 

loss. The whole investment can go wrong if a person cross over and leading to great loss. So keeping 

in view that factors which are truly effects the cost price of the house a recently study has been 

deployed as the key kernel for Kaggle Challenge “House Prices: Advanced Regression 

Technique”[4]. 

3. Data Collection about its Problem 

For every research data is very important and this data collection of real estate was done from 

Ranchi capital of Jharkhand where it was dependent on various factors like no of bedrooms, its 

locations, it’s number of drawing rooms, material which was used in the house, interior of the 

house, it’s parking area, its area per square feet and it’s lot area [3]. By keeping in mind these 

factors the data gathered about real estate from its, zone, sub divisional area of Ranchi, 

Jharkhand. That are shown and labeled [3]. 

4. Techniques of Machine Learning for building model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 1- PRICE FACRTORS  

 Avg. Price / Sqft area lotsize  bedrooms bathroom 

 ₹2,371 rnc 850 3 1  

 ₹3,761 rnc 4000 4 2  

 ₹3,724 rnc 3060 3 1  

 ₹3,724 rnc 6650 3 1  

 ₹3,097 rnc 6360 3 2  

 ₹4,093 rnc 7383 6 3  

 ₹3,396 rnc 6734 5 2  

 ₹3,396 rnc 9866 4 1  

 ₹3,396 rnc 7888 4 1  
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The actual methods used by author [3] is OLS regression technique in linear regression where it 

was determine that how the price of the house is increasing on depending some factors.  

OLS Regression 

OLS is stands for Ordinary least square method that is firstly estimate the unknown parameters in 

dataset and minimize the sum of squared errors in known results of data and predicted results of 

the data. Straight line shows the results on the right hand side of the graph in each case and on left 

side to vertically predicted factors and on the horizontally there are observed factors are placed [3]. 

Linear Regression is very helpful to check the results very easily that are going predicted on some 

factors of dependent and independent. It helps out the organization or investor to foresee its 

investment results before they invest.  

 

TABLE 2 - COST DRIVERS [3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

no of floors driveways fullbaseme garage balcony 

2       yes       yes   yes     no 

2      yes   no   yes     no 

1      no   yes   yes     yes 

2      no   no   yes     yes 

3      no   yes   yes     no 

2      yes   no   no     yes 

1      yes   yes   no     no 

3      yes   no    no     yes 

2      ys   yes   Yes     no 

  

  
  
                          Figure 1 -   OLS regression [3]   
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Figure 2- test data set of real estate [3] 

5. Methodology and Results 

As discussed earlier that dataset is gathered from different zone and locations of Ranchi zone. 

Feature datasets are the metrics or features to predict the house price. This approach comprises 

upon 19 different metrics or features to predict the house price.  

Feature extraction is vital to prediction using machine learning and finding the coefficient 

correlation value that is between some ranges for strong from 0.3 to 0.5 and weak level is between 

0.2 to o.29 and very weak is between to 0.1 to 1. [3] 

Features table will shows the feature of datasets for calculating the real estate price truly depend 

upon. 

 

  
                                                                        

                                                                    Figure and table 4- features 

[3] 
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Linear Regression uses random ordinary smallest square technique to the datasets of real estate 

different 19 features to refine the datasets metrics. Which tells that change in the dependent variable 

“house price” resulting from one unit change in particular metrics, but all other being held constant. 

So, result would be determined that a house having maximum facilities will charge maximum and 

would be highly influenced. 

 

 

 

 

 

 

 

 

 

 

 

 

 

           

Table 5-OLS regression result [3] 

  

  

Figure 5- Correlation level of all features 

GSJ: Volume 11, Issue 11, November 2023 
ISSN 2320-9186 2441

GSJ© 2023 
www.globalscientificjournal.com



 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 - Correlation level of features with values 
 

 

 

 

 

 

 

 

 

 

 

Figure 7 - Correlation level of features with values between (0.1 to 0.19) 
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Figure 8 – The Correlation level between selling and buying price [3] 
 

 

 

 

 

 

 

 

 

Fgure 9 – Prediction in increasing slope of price[3] 
 Before giving data into the model for next working the data pre-processing is very important 

process for refining the data. This process has four stages that are once fulfill then the process goes 

with flow and result can be maximized as house price truly depends upon the data. Its stages are i) 

Data cleaning ii)Data Editing iii) Data reduction iv) Data wrangling. In Data cleaning no data field 

can be empty filled or inaccurate. If it happens in the data then it can filled using mean or median 

process or the whole record deleted from the data for the better results. If there is a data that is not 

very important then it is eradicated as it can disturb the accuracy of the result. Z score process is 

data reduction process which works like a normalization in data reduction which helps out for the 

better results. Production of graphs in filtration of the data before going to the model for acquiring 

results these terms comes under the banner of data wrangling [1] 

 As most of the time data is in the categorical form and by using one hot encoding it converted into 

the number form because for algorithmic process it is very important to convert into this form. As 

preferred conversion of this form is binary because it is very easy to mapping the values where data 

values represented by 1 and others denoted by the 0. For Example, in categorical manner colors 

having different values red, red, yellow, green but in the binary representation it is termed as  

0 
200000 
400000 
600000 
800000 

1000000 
1200000 

st 1 
Qtr 

nd 2 
Qtr 

rd 3 
Qtr 

th 4 
Qtr 

price selling  
price buying  
overall 

  

GSJ: Volume 11, Issue 11, November 2023 
ISSN 2320-9186 2443

GSJ© 2023 
www.globalscientificjournal.com



[1,0,0], [1,0,0], [0,1,0], [0,0,1] and when this data would be fit in model it would be easy to 

understand for machine learning algorithms.  

Figure 10- Flow Diagram for house price prediction [1] 

 For getting the results from different models and ensemble them author [1] use XGBoost 

regression which best supervised learning algorithms consisting objective function which 

includes loss function that encompasses the difference between actual and predicted value even 

how far it away from actual value and base learner in machine learning especially in ensemble 

learning XGBoost uses many models as base learners which are consider to predicting single 

value. Base learner also termed as weak learner and by summing up all weak learner (bad 

prediction) cancelled out by strong learner (good prediction).   

5.1 Here are some steps involve in the XG Boost Regression Algorithm for House Price 

Prediction 

   Input: Data set of house price metrics  

   Output: Price of House 

1. Check input dataset for missing values and calculate the mean is replaced in place of 

missing value. 

2. Divide attributes based on values in data fields as categorical and non-categorical 

rows.  

3. Check non categorical rows for outliers using outlier detection techniques and 

remove all outliers. 

4. Convert categorical rows into binary vectors using one hot encoding. 

5. Divide dataset for cross validation using train test split. 

6. Apply Ensemble learning through training and combining individual models termed 

as base learners in order to derive a single prediction. 
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a) Calculate Mean Squared Error (MSE) with true vales to predict. 

b) Classify independent models as weak-learners and strong-learners using error 

detection. 

c) Total mean cancels bad prediction with good prediction. 

7. Objective function contains the loss function and regularization term to calculate 

difference between actual and predicted value. 

Here is plot graph of training dataset of 80 attributes having nearly 1500 records from Kaggle 

competition on house price prediction [1] implementation in Anaconda software will look like.  

 

Fig 11- Plot graph for Train Dataset 

After plot graph of train dataset three different models of training, validation and testing to 

find test error used and get the appropriate result at different proportions of these three 

datasets. 

Table.3. Mean Test Errors for 3 Different Models on Different Runs [1] 

Training Data (%)  Testing Data (%)     Validation  Data (%)  Test Error (%)  

60               20                  20                5.4  

70               15                 15                  4.6  

80               10                  10                   4.4  

90                5                  5              4.8  

 

When these three different models are used with different dataset proportion then results 

would be different on each runs. By changing their values we will get the best results with 

low test Error rate. As from the table dataset training 80, testing 10, validation 10 and test 

error at 4.4 is best results. As low test error rate resulting into higher accuracy rate. So, it’s 
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plot graph will look like. 

  

6. Conclusion 

From the dataset which we author [3] has collected from online source of Ranchi zone of Jharkhand 

to predict the price of the house that predict the price of house depending upon the 19 feature or 

metrics.  

Machine Learning is widely helping in every field of life but especially in real estate which 

discussed here that how smoothly a house can be predicted by machine by following some metrics 

and can give very accurate results. [3] 

XGBoost regression algorithm gives very outstanding results and by focusing on results buyer can 

easily buy property and seller can sell property. Number of feature can also increase the accuracy 

of the result. It helps to satisfy the needs of the customer and decreasing the risk of loss investing 

into the real estate [1].  

We conclude the results after implementation of OLS Regression, linear Regression and 

XGBoost Regression that we get good results from both of them with higher accuracy rate. And 

we can achieve more results by adding both of them in the future to predict the house price with 

higher accuracy rate. 
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