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1. ABSTRACT
         A large part of economic growth is driven by housing investment. The availability of better data permits more precise estimates of house price in developed countries, while the same is true in developing countries too. Thereby, a real estate sector’s profits are directly related to the price of the houses and lands, so setting the right price is essential. This paper proposes a model for predicting house price using several machine learning algorithms. Initially, the exploratory data analysis of this dataset is done. Later, five machine learning algorithms, i.e., linear regression (LR), decision tree (DT), random forest (RF), extra trees regressor (ETR), and extreme gradient boosting regressor (XGBoost), have been trained and tested in order to determine the best model. Based on the performance metrics, i.e., mean squared error (MSE) and cross-validation (CV) score, XGBoost regressor which achieved the MSE of about 10.22 and least CV score of about 18.77 outperformed rest of the algorithms used in this study. Therefore, finally XGBoost regressor was used to develop and launch a cloud-based computer application (app) which predicts the price of a house.














1. INTRODUCTION
          House prices are determined by the supply and demand for houses, usually in a particular country or region. Average house price trends are important component of the housing market. As the price of the house increases, the middle and lower income group people will be unable to buy a property. Thus, economic situations like inflation hike in the interest rates for mortgage and increase in price of both rental and owning a property would compel them to live in a dire situation. In addition to influencing where people live, work, study, and change jobs, housing costs can also affect where they choose to live, work, and study. An accurate estimation of any housing property is very much important to both sellers and buyers as a fair deal will be struck between them. It is also of great importance for the business people who invest in real estate and later on sell it for a profitable price [1]. 
          Therefore, several financial institutes conduct an appropriate survey and do the analysis of the housing survey to estimate an accurate value of the properties. Many of the major financial institutions, including Fannie Mae and Freddie Mac, use housing price estimations in their mortgage lending decisions [2]. Furthermore, local governments often levy property taxes based on market value, which must be updated regularly. If house values are improperly estimated, property taxes are likely to be overly high. It is, however, difficult to predict the price of a house with much accuracy since residential housing is typically built up of a myriad of factors including the environment, structure, location, etc. The traditional method which is adopted to assess the value of house comprises an oral interview in which a licensed professional collects the data regarding the facilities, hospitals, educational institutes, etc., from the people residing in a particular locality. 
          However, manual appraisals would inevitably involve the appraiser’s factors and his/her vested interests too. A distorted or subjective evaluation could lead to a loss for investors or households as a result of it [3]. It is therefore imperative for potential parties involved in these transactions to develop an algorithm and an automated model that could be used to appraise the real-estate prices impartially and objectively. The real estate industry is a vital one, with many stakeholders ranging from government agencies to private businesses and investors. There is a growing inclination among these stakeholders for a better grasp of the industry's operational mechanisms and driving causes. Today, there is an abundance of data on pertinent statistics as well as ancillary contextual elements, and it is logical to seek to make use of them to advance industry expertise. If there is one thing that is taken for granted after living in India for so long, is that housing and rental prices continue to grow. Property prices have rebounded amazingly well after the metropolitan crisis of 2008, particularly in major housing areas. However, it was surprising to learn in the fourth quarter of 2016 that Bombay home prices had dropped the most in the previous four years. 
          In fact, median resale prices for condominiums and coops declined 6.3 percent, the first drop since Q1 of 2017. The fall has been linked in part to internal and international political uncertainty, as well as the 2014 election. As a result, it is possible to retain consumer openness while also making comparisons simple. The real estate market is an area where machine learning can be applied to improve and predict prices with high accuracy. Housing pricing is a basic customer decision model in which a number of criteria can be taken into account to predict the price of a desired home. Participants in the process are unfamiliar with the various analytical techniques available to estimate the price of real estate taking into account various characteristics related to the environment, the environment, other structures, etc. 
          The design will help users invest in a property without going through an agent. It also reduces the risks associated with the transaction. Lasso regression was used as a model due to its transferable and probabilistic methodology in model selection. The result shows that the approach to the problem must be successful and have the ability to make predictions comparable to other house price prediction models. One of these methods used to predict house prices are based on multiple factors. By subway cities like Mumbai, consider the potential buyer of a home different factors such as location, size, proximity to parks, schools, hospitals, power generation plants and, above all, the house price.








1.1 SYSTEM SPECIFICATION
1.1.1 HARDWARE SPECIFICATION
· PROCESSOR			: 	intel core i3
· HARD DISK       		: 	500 GB
· MONITOR			: 	14.0FHD AG
· RAM				: 	4 GB
1.1.2 SOFTWARE SPECIFICATION
· OPERATING SYSTEM	: 	Windows-10
· FRONT END 			:	Python
· BACK END			:	MYSQL Server














2. SYSTEM STUDY
2.1 EXISTING SYSTEM
2.1.1 DESCRIPTION 
           There is a prominent amount of research have gone on house price prediction department, but every research has risen to any real-life solutions. For now, very few solutions are available those are: A. Buyers search for the houses with required features in websites and noting down the price of it manually. B. Contacting the agencies which help them to find the house which go with their requirements and budget.
2.1.2 DRAWBACKS
· High initial setup costs for cloud infrastructure and data acquisition.
· Privacy concerns due to sensitive personal data being processed on cloud servers.
· Dependency on reliable internet connectivity, which could limit accessibility.
· Potential security risks with data breaches or unauthorized access to cloud systems.
· Cloud service outages can disrupt the prediction model and affect its reliability.
· Data quality and consistency issues can arise from different sources feeding into the cloud.
















2.2 PROPOSED SYSTEM
2.2.1 DESCRIPTION
           Currently, e-learning and e-education are on the rise, with everything moving away from manual to automated processes. The purpose of this project is to evaluate home values in order to alleviate the inconveniences that individuals endure. The current way is for the user to consult a real estate agent to supervise his or her investments and recommend an appropriate house price. This strategy, however, is risky because the agent could forecast the wrong price, resulting in the user's assets being lost. The current manual process is obsolete and fraught with danger. As a result, an updated and automated approach for predicting housing prices is required to combat this. Machine Learning algorithms can be used to estimate the price of a home in a certain location set of criteria stated. 
          Furthermore, this approach is both economical and time effective, as the user receives the result in a single click and with no delay. This study proposes the implementation of a house price prediction model for Bengaluru, India, which is a Machine Learning model combining Data Science and Web Development ideas. The online site is deployed as an app on the Heroku Cloud Platform, making it accessible from anywhere at any time. Housing prices fluctuate on a daily basis and are sometimes exaggerated rather than backed by value. This project's main focus is on projecting property prices using authentic factors like area size, location, number of bathrooms and number of bedrooms, that are designed to base estimation on every essential criterion taken into account when determining price.
2.2.2 FEATURES
· Real-time data processing for up-to-date house price predictions.
· Scalable infrastructure to handle large volumes of housing market data.
· Integration with IoT devices for smart city data collection.
· Machine learning models for accurate price forecasting based on historical trends.
· Cloud-based storage for easy access to large datasets and analysis.
· Remote access for users to view predictions and data from anywhere.




 3. SYSTEM DESIGN AND DEVELOPMENT
3.1 FILE DESIGN
           buying a house or selling a house without knowing the actual value of house can be dangerous. One must know exact price of house before finalizing the deal. As we know price of house depends on many factors like Area, location, population, size and structure of house, number of bedrooms & bathrooms provided, parking space, elevator, style of construction, balcony space, condition of building, price per square foot etc. So, our model must be able to produce an accurate result considering all these different factors. In this paper we will discuss about different machine learning techniques which are suitable for house price prediction. There is brief overview about machine learning techniques like linear regression, multiple linear regression, random forest, regression tree, neural network etc.
3.2 INPUT DESIGN
           These include location data, property features (such as size, number of rooms, and amenities), historical price trends, and economic factors. Additionally, data from IoT devices like smart meters, weather sensors, and traffic patterns can be incorporated to provide real-time insights. The system also gathers demographic information such as population density, income levels, and housing demand. Cloud-based APIs can facilitate the integration of external data sources such as market trends and real estate listings. User inputs, such as desired location and budget, are also crucial for generating personalized predictions. All this data is processed and stored in the cloud, ensuring scalability and easy access for analysis. Data preprocessing steps like normalization and cleaning are performed to ensure accuracy. Ultimately, the input design aims to create a comprehensive dataset for building predictive models with high reliability and accuracy.
3.3 OUTPUT DESIGN
            The system outputs the predicted house price based on user input, such as location, property features, and budget. Additionally, the model may include a confidence score or error margin to indicate the reliability of the prediction. Users receive detailed visualizations like graphs, charts, or maps showing price trends, regional price comparisons, and historical data. The system can also offer recommendations on areas with high investment potential or optimal pricing. Alerts and notifications can be generated if significant changes or trends are detected in the housing market. Output can be tailored to different user types, from buyers and sellers to real estate investors and city planners. Cloud-based dashboards enable users to access and interpret results from anywhere. The output design ensures flexibility, providing both high-level summaries and detailed breakdowns based on user preferences.
3.4 CODE DESIGN
           The system integrates multiple data sources, utilizing APIs for real-time data collection on factors like location, property features, and market trends. Data preprocessing scripts are written to clean and normalize the input data before feeding it into machine learning models. The core prediction engine relies on algorithms such as regression or decision trees, implemented in Python using libraries like scikit-learn or TensorFlow. The cloud infrastructure, such as AWS or Azure, handles the heavy computational tasks, while storage is managed using services like S3 or cloud databases. A user-friendly interface is created using frameworks like Flask or React, enabling easy access to predictions and visualizations. Security features, like encryption and user authentication, are integrated into the code to safeguard sensitive data. Cloud functions and serverless architectures are leveraged to scale the system based on demand. The code is optimized for performance, ensuring quick predictions and seamless data processing across different devices.
3.5 DATASET DESIGN
       The Dataset Design process captures the business process design including relevant tables and fields for a dataset. It is the To-Be state of the migration as well as the hub for governance of the processes and policies. 
3.6 SYSTEM DEVELOPMENT
In a previous discussion, the Author explained this research work in an android based application. The author needs to use computer language, framework, database, and XML for the design interface. Author use here JAVA language to build the application architecture. Author compose code by Android Studio. My full research work is work by following this code. Here, the author uses the android native framework for designing. Basically, for an android application using the firebase database. So, the Author also uses firebase for smooth connectivity. For using this application must need an internet connection. Although customers and delivery man can contact their phone customer create order by the application so that internet connection is a must. Hardware and software equipment combination and good arrangement will make the application smarter.

