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ABSTRACT 

This article examines the relationship 

between housing features (such as the 

number of bathrooms and bedrooms or the 

walkability score of the neighbourhood) 

and house prices in five different counties. 

A number of machine learning approaches, 

including Random Forest (RF) and 

Support Vector Regression (SVR), are 

used to estimate house values using data 

from Zillow, Trulia, and Redfin, three of 

the most popular property websites. It is 

compared to Zillow's price estimate scores 

and ratios to evaluate the models' 

prediction scores and ratios. Data from 

Hunt County (TX) shows that SVR 

outperforms the Zillow baseline in terms 

of price prediction, while RF produces 

similar or better results in three other 

counties. The 3:2 Zillow forecast ratio of 

overestimation to underestimation was 

reduced to 1:1 by this paper's algorithms. 

This analysis also identifies the four most 

important factors in predicting property 

prices throughout the counties: assessment, 

comparable properties' sold price, 

advertised price, and the number of 

bathrooms... 

INTRODUCTION 

In 2016, 560,000 homes were sold in the 

United States, according to data from the 

US Census Bureau. More than half of all 

American households had a home in 2016, 

according to the Census Bureau. An 

accurate house price estimate for the 

Americans who sold and acquired these 

properties would better prepare them for 

one of the most critical financial decisions 

they would ever make. According to a new 

Zillow Group study, house sellers and 

buyers are increasingly conducting online 

research before contacting real estate 

brokers [4]. Because of a variety of factors, 

it might be difficult to estimate the worth 

of a home you're contemplating. A house's 

value can be affected by a wide range of 

factors, making it difficult for an 

individual to estimate. As a result, buyers 

and sellers may make rash decisions about 

whether or not to buy or sell, and at what 

price. Consumers must have the most 

up-to-date information when making 

long-term financial decisions like 

purchasing a property. Therefore, websites 

such as Zillow, Trulia, and Redfin 1 exist 

to provide free estimations of property 

prices based on homes' features. However, 

it should be noted that these projections 

are not always accurate. Only 54.4% of 

houses are predicted by Zillow's 

"Zestimate" property price prediction 

system to be within 5% of their actual sale 

prices [22]. Only 48.2% of homes on 

Trulia had a Trulia-estimated price that is 

within 5% of the actual sold price, 

according to the data. My primary goal is 

to see if I can top Zestimate's prediction 

score, or even come close to it. A 

prediction score is defined as the 

percentage of residences where the 

estimated price falls within 5% of the 
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actual selling price. As a benchmark, I use 

Zillow's prediction scores in conjunction 

with this project's datasets and Zestimates 

as forecasts to gauge how well my own 

models perform. It's not that I compared 

Zillow's estimator to others, but rather that 

Zillow's vast 110 million-home database 

and 11 years of experience in pricing 

forecasts convinced me to select theirs. In 

2016, Zillow is predicted to have a 27.2% 

market share, whereas Trulia and Redfin 

only have 9.4% and 3.7% of the total 

market share, respectively. Zestimates 

based on Zillow's overestimation of listed 

properties are known to be significantly 

higher than the actual sales price. In my 

sample of 1,457 sold homes, I found three 

times as many overrated homes as 

underestimated ones. Hollas, Rutherford, 

and Thomson (2010) found that Zillow's 

estimates for single-family homes were by 

as much as 80% overvalued. Sellers who 

use Zillow's pricing suggestions are more 

likely to overestimate the value of their 

property. Those that are overpriced tend to 

remain on the market for five times longer 

than houses that are fairly assessed, 

according to a Zillow study in 2016. [20] 

The same study indicated that homes on 

the market for two months can lose 5% of 

their quoted price. Asabere and Huffman 

(1993) found an inverse relationship 

between the amount of time a house 

spends on the market and its final sale 

price [1]. Because of this, my models' 

ability to reduce the overestimation 

problem is the second major concern for 

the project. Is there anything else you'd 

like to add? In order to overcome the 

aforementioned three issues, this research 

proposes the hedonic pricing model and 

other machine learning methodologies. 

EXISTING SYSTEM 

Scams and scamming of property owners 

were common in the past when houses 

were sold through third-party agents, who 

took a cut for themselves. By creating a 

system that employs machine learning 

algorithms to assess a home's value before 

it's placed for sale, we hope to do away 

with the need for third-party agents. 

LITERATURESURVEY 

2.1.) Analysis of Factors Affecting Infant 

Mortality Rate Using Decision Tree in R 

Language. 

AUTHORS:  

ParulKalra,,DeeptiMehrotra 

This research focused on the alarming rise 

in mortality rates that has concerned people 

all around the world. Birth rates, literacy 

rates, the number of health clinics, and so 

on were all taken into consideration while 

determining this issue's outcome. Using the 

R tool's decision tree technique, we 

examined mortality rates for two distinct 

decades and analysed the impact of each 

element to driving mortality rates. The 

summary of the decision tree will show its 

accuracy and kappa factor to determine its 

authenticity, and the results were 

compared. A greater understanding of the 

causes of infant mortality can help 

policymakers take action to prevent it. 

Journal of Housing Markets and Analysis 

(IJHMA) 2.2 (Int J Hous Market Anal). 

RJ Bolton and DJ Hand are the authors of 

this book. 

Locally and worldwide, housing remains 

the most popular land use. Housing has 

become an increasingly popular investment 

choice for private and institutional 

investors in recent years, raising the bar for 

the level of research necessary. The 

International Journal of Housing Markets 

& Analysis aims to provide a global venue 

for the exchange of ideas and information 

about housing, housing markets, and the 

ways in which they interact. 
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Predicting house prices: Hedonic Price 

Model vs. Artificial Neural Network. 

BEGINNERS: Yaocia and WangQilia 

Zhang and XinweiabHanYaociaWeiXu 

An artificial neural network model and a 

hedonic model will be empirically 

compared to see which is better at 

predicting property prices. Randomly 

picked from the Harcourt website are 200 

properties in Christchurch, New Zealand. 

Housesize, age, kind of home, number of 

bedrooms, bathrooms, and garages are all 

taken into account when determining a 

home's value. Although prior research have 

commented on the black box aspect of 

artificial neural networks and arrived at 

differing conclusions, empirical data 

indicate the technology's promise for 

predicting housing prices. 

Prediction of lung cancer using machine 

learning and sophisticated imaging 

techniques (2.4.). 

Timothy Kadir, Fergus Gleeson 

Computer-aided systems for predicting 

lung cancer in patients with ambiguous 

pulmonary nodules have been proposed. It 

is possible that such methods could help 

reduce the amount of benign nodules that 

are followed or worked up unnecessarily, 

as well as improve decision making. An 

overview of the major lung cancer 

prediction approaches now under 

consideration is provided in this article, 

along with a discussion of their relative 

strengths and drawbacks. We go over some 

of the difficulties in developing and 

validating these methods, as well as the 

steps necessary to get them into clinical 

use. 

2.5) CAT-PUMA: A New Machine 

Learning Algorithm for Predicting CME 

Arrival Time 

Jiajia Liu, Yudong Ye, Chenlong Shen, 

Yuming Wang, and Robert Erdélyi are the 

authors. 

As far as solar system eruptions go, coronal 

mass ejections (CMEs) have to be the most 

powerful. Human operations can be 

severely disrupted by CMEs that can cause 

infrastructure damage and income losses, 

among other things. In order to limit the 

disruption that CMEs can create when they 

interact with geospace, it is critical that 

their arrival time be predicted quickly and 

accurately. Using machine learning 

algorithms, we present a new method for 

predicting the arrival time of 

partial/full-halo CMEs in this work 

(CAT-PUMA). We built a prediction 

engine employing 182 previously observed 

geo-effective partial-/full-halo CMEs and 

SVM algorithms by analysing the CME 

features and solar wind parameters in great 

detail (SVM). We demonstrate the 

accuracy and speed of CAT-PUMA. 

CAT-PUMA predictions, in particular, 

exhibit a mean absolute prediction 

inaccuracy when applied to a test set that is 

unknown to the engine. 

Predictions with absolute errors of fewer 

than 5.9 hours were made by 54 percent. 

CAT-PUMA has a more accurate forecast 

for 77% of the occurrences compared to 

other models; and it may be carried out 

within minutes after supplying the relevant 

input parameters of a CME. Cat-engine 

PUMA's and the source code for two 

examples are included in the Appendix, 

allowing users to create their own 

applications for prediction using 

CAT-PUMA. 

ALGOROTHMS 

LINEAR REGRESSION 

A relationship between two continuous 

variables can be found using simple linear 

regression. A predictor and a response are 
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two distinct types of variables: independent 

and dependent. A statistical relationship is 

sought, but one that cannot be determined 

deterministically. Deterministic 

relationships are those in which one 

variable precisely expresses another. It is 

possible to precisely forecast Fahrenheit 

using temperature in Celsius, for example. 

There is a problem with relying just on 

statistical correlations to determine the link 

between variables. Consider the 

weight-to-height ratio, for instance. 

The goal is to find the line that most 

closely corresponds to the data. To choose 

the best fit line, look for one that has the 

lowest possible total prediction error 

(across all data points). To calculate error, 

we need to know how far a point is from 

the regression line. 

How it works in the real world 

 

Data on the correlation between "number 

of hours studied" and "marks obtained" can 

be found in a dataset we've assembled. 

There are many students who have been 

observed and their hours of study and 

grades have been documented. This data 

will serve as our basis for future training. 

An ideal model would be one that can 

accurately forecast grades based on the 

amount of time students have spent 

studying. An error-free regression line can 

be drawn from the training data. For any 

new data, the linear equation can be 

applied to it. We want our model to 

accurately predict a student's grade given 

only the number of hours they spent 

studying. 

B0 - b1*x b1 = pred y 

It is necessary to select b0 and b1 in such a 

way that the error is kept to a minimum. It 

is ideal to choose a line that minimises the 

sum of squared errors when measuring the 

model's performance. 

 
Figure 2: Error Calculation 

If we don’t square the error, then positive 

and negative point will cancel out each 

other. 

For model with one predictor, 

 
Figure 3: Intercept Calculation 

 
Figure 4: Co-efficient Formula 

Exploring ‘b1’ 

 It is possible for the two variables 

to have a positive correlation when 

b1 > 0. What that means is that 

when the number of variables 

increases, the number of variables 

increases as well. 

 • If b1 is greater than zero, the 

relationship between the predictor 

and the target is negative. That is 

to say, a rise in x will lead to a 

decrease in y. 

 Inquiring about b0 

 A prediction with only b0 is 

worthless if x=0 is not included in 

the model's equations. Taking our 

previously mentioned height(x) 

and weight(y) dataset as an 

example (y). Real-time weight and 

height are never zero in the real 

world, and so the equation's b0 

value will be utterly useless if x=0 

(that is, height as 0). This was the 
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end outcome of taking the model's 

values too seriously. 

 'b0' is equal to the average of all 

projected values for x=0 if the 

model includes the value 0. In 

many cases, it is impossible to set 

all of the predictor variables to 

zero. 

 • The value of b0 ensures that the 

residuals have a mean of zero. 

Regression will be forced to skip 

over the origin if there is no 'b0' 

word. The regression coefficient 

and the prediction will be skewed 

in the same direction. 

 Coefficient from normal equations. 

 It is also possible to determine the 

model's coefficient using a normal 

equation. 

 Figure 5: Using the Normal 

Equation, we can calculate the 

coefficents. 

 All predictor co-efficients, 

including the constant term 'b0,' 

are contained in theta. The inverse 

of the input matrix is used to do 

computations using the normal 

equation. It will become more 

difficult to compute as the number 

of attributes increases. When the 

number of characteristics grows, it 

becomes exceedingly sluggish. 

 SUPPORT VETOR 

REGRESSION 

 SVM, or Support Vector Machine, 

is a well-known acronym in the 

fields of machine learning and data 

science. SVR, on the other hand, 

differs slightly from SVM. SVR is 

a regression technique, thus we 

may use it to work with continuous 

values instead of SVM, which is 

better for classification. 

 In this post, we'll be using the 

following terminology quite a bit. 

 Kernel: The higher-dimensional 

data mapping function used to 

transform a lower-dimensional 

data set into the 

higher-dimensional data. 

 Hyper Plane: In SVM, a Hyper 

Plane is a line that separates the 

different data classes. The line that 

helps us anticipate a continuous 

value or a target value is what 

we'll call it in SVR. 

 Other than the Hyper Plane, SVM 

uses a boundary line to establish a 

margin. On the Boundary lines or 

outside of it, the support vectors 

can be used This line demarcates 

the two classes. The premise is the 

same in SVR. 

 The nearest data points to the 

boundary are called support 

vectors. A minimum or a minimal 

distance separates the two points. 

 The supervised machine learning 

algorithm "Support Vector 

Machine" (SVM) can be utilised 

for both classification and 

regression problems. However, 

classification is the most common 

usage for it. If you have more than 

one feature, you can use this 

approach to depict each data item 

as an n-dimensional point in an 

n-dimensional space, where the 

value of each feature corresponds 

to a particular position. After then, 

classification is carried out by 

identifying the hyperplane that 

most clearly separates the two 

groups (look at the below 

snapshot). A kernel is used to 

implement the SVM algorithm in 

practise. SVM linear hyperplane 

learning is accomplished by 

changing the issue using linear 

algebra, which is outside the scope 

of this presentation. Instead of just 

employing the observations 

themselves, the inner product of 

any two can be used to restate the 
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linear SVM. Each input value 

pair's multiplication results in the 

inner product between two vectors. 

As an example, 2*5+3*6 or 28 is 

the inner product of the vectors [2, 

3] and [5, 6]. Using the dot 

product of the input (x) and each 

support vector (xi), the following 

equation can be used to make a 

prediction about an upcoming new 

input: 

 (ai * (x,xi) * B0) = B0 plus the 

sum 

 TREE OF DECISION 

 In real life, a tree has numerous 

analogues, and it turns out that it 

has had a significant impact on 

machine learning. A decision tree 

can be used to visually and 

explicitly describe decisions and 

decision making in decision 

analysis. The decision-making 

process follows a tree-like 

structure, as implied by the name. 

Although it is typically employed 

in data mining to derive a strategy 

for achieving a specific objective, 

machine learning also widely uses 

it. 

 INTERACTIVE FOREST 

 Increasing processing capacity has 

made it possible for us to select 

algorithms that need a large 

amount of computation time. The 

"Random Forest" algorithm is one 

example. With the CART model, 

random forest is similar to a 

bootstrapping process. Consider a 

population of 1000 people with 10 

different factors. Multiple CART 

models can be built using random 

forest, which tries to use different 

samples and different beginning 

variables. A CART model, for 

example, can be constructed using 

a random sample of 100 

observations and 5 randomly 

chosen beginning variables. For 

each observation, it will repeat the 

procedure (say, ten times) before 

making a final forecast. Each 

prediction feeds into the next, and 

so on. The mean of all previous 

predictions can be used to arrive at 

this final prediction. 

 Requirements of the system 

 Requirements for software: 

 • Operating System: Microsoft 

Windows 

 python3.7 is the latest version of 

the Python IDE. 

 In-Depth Look into Pycharm 

 • Install 3.6.x and later versions of 

tools and pip 

 

HARDWARE REQUIREMENTS: 

  
 ExistingSystem 

  

• For housing price prediction, they 

used xgboost in the current system. 

The goal of this research is to 

examine the key explanatory 

factors and devise a precise 

mechanism for spatially 

implementing housing price 

predictions in Beijing. 

• •In Beijing, China, based on data 

on housing costs and amenities, 

Our findings suggest that machine 

learning methods outperform 

classic hedonic methods in terms 

of accuracy, despite the fact that 

they are more time-consuming. As 

a result, the geographical dynamics 

of property values in Beijing are 
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not well explained or predicted by 

XGoost. Problems with the 

Current System 

• Before input categorical features 

into the models in Xgboost, you 

need to manually build dummy 

variables/label encodings. To for 

Catboost/Lightgbm to work on its 

own, all you need to do is specify 

the names or indices of the feature 

categories. 

• • The amount of time required to 

train larger datasets is 

considerable. 

• Specified Design 

• linear regression is used in the 

proposed methodology. The goal 

of this study is to improve the 

accuracy and precision of house 

price predictions. 

• This information is obtained from 

publically accessible sources and 

used to make the house forecast. 

Only half of a dataset is used for 

training and half for testing 

purposes in validation. 

• Using this method, a dataset can be 

broken down into many subsets. 

Attempts have been made to create 

models for all of the subgroups, but 

only one (k-1) subset remains for 

evaluation. 

• Each time, the technique 

emphasises k times with an 

alternate subset that is rotated 

around for the preparation purpose. 

• The Proposed System's Benefits 

• Predicting housing prices and other 

businesses can be made easier with 

error-free predictions. 

• Whether you're wealthy or 

middle-class, house pricing is a 

hot-button issue for many people 

because it's impossible to 

anticipate the cost of a home based 

on its location or amenities. 

• • The output coefficients of linear 

regression are simpler to interpret 

and easier to implement. 

• Relative influence of one or more 

predictor factors on criteria value 

can be determined. 

  

 System Architecture: 

 

 
 

OUTPUTSCREENS 

1) Homepage of Machine Learning 

Prediction of House Pricing. 

.
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FGraphs showcasing results using features

 

Graphshowing median house value vs 

median income 

 

 

Co-relation between featuresResult 

showing Actual Value vs Predicted Value. 

 

 
Actual Value vs Predicted Value 

14) Predictions given to User. 

 

 
Final Predictions given to User 

CONCLUSIONANDFUTURESCOPE 

 CONCLUSION 

 Each house's value is calculated using a 

different algorithm. The things for sale 

have been priced more precisely and 
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accurately. A lot of people would gain 

from this. These results are the result of 

python data mining techniques. Work on 

the various factors that affect the price of 

a house. We relied on machine learning 

in order to accomplish our goals. Once 

this is done, the research begins. The data 

is then checked for inaccuracies and 

corrected if necessary. Finally, the data 

preparation is complete. Data 

visualisation may then be used to create a 

wide variety of plots. As you can see, 

there are several ways to distribute data. 

As a final step, the model is built and 

tested. According to our findings, some 

of our dataset's categorization strategies 

were utilised, while others were not. 

Since we weren't using our house pricing 

dataset, we had to eliminate the 

algorithms that weren't working, and we 

had to enhance the algorithms that did. 

Our categorization systems could benefit 

from a novel stacking method. To get 

better results, the algorithms' precision 

and accuracy need to be drastically 

increased. It will be useless to the general 

public if the results are incorrect, as they 

will have no bearing on predicting 

property sales prices. Improved 

discoveries and accuracy could be 

achieved through the use of data 

visualisations. IN THE FUTURE 

Deduplication can be 

used in this project to speed up 

the system or reduce the 

quantity of storage needed on 

the cloud server. Deduplication 

prevents the same data from 

being saved twice, but instead 

creates a pointer to the original 

file. 
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