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Efficiency-Based Housing Allocation: Leveraging DEA with CCR 

Model for Enhanced Decision-Making in Real Estate  

Ishika Gupta, Himanshi 

ABSTRACT 

This study introduces an innovative approach to optimizing house searches using 

Data Envelopment Analysis (DEA) with the Charnes, Kooper, and Rhodes (CCR) 

model. Utilizing live housing data from a diverse selection of properties, the research 

clusters houses based on price ranges and constructs efficiency frontier graphs to 

identify optimal housing allocations within each cluster. By quantifying the 

efficiency of houses, the DEA methodology provides a robust framework for 

nuanced comparisons and enhances decision-making in the real estate market. 

The project investigates operational efficiency through the implementation of DEA, a 

powerful tool for comparing the efficiency of multiple units under varying 

conditions. DEA uses an efficiency frontier to signify peak performance achievable 

with specific inputs and outputs, offering insights into inefficiencies and 

opportunities for process optimization. Our methodology requires a comprehensive 

matrix of inputs, outputs, and relevant components for sampled decision-making 

units (DMUs), configured with specific metrics and orientation to provide relative 

efficiency scores and operational benchmarks. 

Central to our analysis is the CCR model, which evaluates the efficiency of DMUs 

under the assumption of constant returns to scale, facilitating uniform comparisons 

and highlighting avenues for improvement. This approach aims to empower 

organizations by minimizing costs and maximizing benefits in various scenarios, 

such as goods transportation, service management, and process optimization. By 

considering a wide range of variables and potential conflicting goals, our study 

strives to enhance overall efficiency and inform decision-making, optimizing 

resource use and achieving high relative efficiency across diverse real-world 

contexts.  

Keywords:  Data Envelopment Analysis (DEA), Charnes Cooper and Rhodes 

(CCR), Efficiency Frontier Graph 
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Chapter 1 : INTRODUCTION 

 

Our project embarks on the investigation of operational efficiency and focuses on the 

implementation of Data Envelopment Analysis (DEA), a powerful methodology 

tailored for comparing the efficiency of multiple DMUs operating under various 

conditions. At its core, DEA presents conceptual units operating on the basis of an 

efficiency frontier, a dynamic scale that signifies the peak performance achievable 

with specific inputs and outputs. By examining units in relation to this boundary, 

DEA becomes a challenging tool that can identify inefficiencies and provide 

invaluable insights for improving processes and optimizing resource allocation. 

 

1.1 Origin of Data Envelopment Analysis 

 
Data Envelopment Analysis (DEA) is a mathematical technique used to evaluate the 

relative efficiency of Decision-Making Units (DMUs) in various contexts, such as 

universities, banks, automobile manufacturers, educational institutions, hospitals,  

municipal corporations, and many more. It was initially introduced by Charnes, 

Cooper, and Rhodes in 1978, DEA has its roots in earlier work by Farrell and 

Fieldhouse in 1962. However, the linear programming model developed by Charnes, 

Cooper, and Rhodes (CCR) proved to be more flexible and effective compared to 

Farrell's method. The CCR model could be computed using standard linear 

programming software, offering computational efficiency[18]. This model created a 

vital link between a productivity index and efficiency measure, marking a significant 

advancement[18]. Notably, earlier contributions by agricultural economists in 

programming approaches for piecewise linear frontier production functions have 

largely been developed to model the efficient frontier in production. These methods 

focus on defining segments of linear functions that together form the frontier, 

representing the maximum possible output for a given set of inputs. overlooked until 

the CCR paper brought renewed attention and development to this area. Following 

this publication, more economists began utilizing this programming method, 

particularly for empirical studies, culminating in a comprehensive survey by Simar 

and Wilson in 2000. 

 

The accuracy of DEA is influenced by the number of inputs, number of outputs and 

dimensions of the production set. To maintain a consistent level of estimation error, 

the sample size must increase exponentially with dimensionality. Due to this 

complexity, the only feasible approach to making inferences with DEA estimators 

involves using computationally intensive bootstrap methods, which require 

modifications with smoothing procedures to yield accurate results[18]. 
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Conducting a DEA analysis requires a matrix containing inputs, outputs, and other 

pertinent data from the sample DMUs, after constructing the DEA model with 

specific metrics and orientation, this matrix is employed to solve the model[18]. The 

analysis results include relative efficiency scores and operational benchmarks for 

each DMU. Each DMU is assigned an efficiency score, denoted as 'e', and 

benchmarks or target values are computed to transform inefficient DMUs (e < 1) into 

efficient ones[18]. DEA aids in identifying potential enhancements for improving 

operational performance and differentiates between efficient and inefficient entities, 

the method involves establishing the efficiency frontier for the set of DMUs based on 

the observed data matrix and the DEA model[18]. This efficiency frontier defines the 

production possibility set, with DMUs on this frontier forming the reference set, 

DEA projects each DMU onto the efficiency frontier and identifies the maximum 

potential improvements for their inputs and/or outputs[18]. 

 

1.2 Motivation 
The impetus for this project arises from the growing complexity and competitiveness 

across various sectors, which necessitates enhanced efficiency in resource allocation 

and performance optimization. Traditional efficiency assessment methods often fail 

to adequately capture the multifaceted nature of operations in diverse entities. Data 

Envelopment Analysis (DEA) provides a sophisticated and comprehensive method 

for estimating the efficiency of decision-making units (DMUs), considering multiple 

inputs and outputs without presuming a predefined functional relationship. 

 

The primary objective of this project is to equip organizations and individuals with 

data-driven insights that enable informed decision-making and promote a culture of 

continuous improvement. The aim is to achieve optimal efficiency, balance costs and 

benefits, and maximize the utilization of available resources, thereby contributing to 

more effective and sustainable operations across various industries. 

 

1.3 Dissertation Structure 

To delve into the DEA analysis, our methodology requires a matrix including inputs, 

outputs and other components relevant to the sampled decision making units 

(DMUs), a DEA model, complexly configured with specific metrics and orientation, 

using relative efficiency scores and operational benchmarks. tailored to each DMU 

and offering a nuanced understanding of their performance. 

Central to our endeavor is the Constant Returns to Scale (CCR) model within DEA, 

which primarily aims to evaluate the efficiency of DMUs, including entities such as 

firms, organizations, or any entity involved in the transformation of inputs into 

outputs. The CCR model, which operates under the assumption of a constant scale of 

operations, assumes that a doubling of inputs would lead to an equivalent doubling of 

outputs while maintaining a standardized scale. This basic assumption provides a 

uniform basis for evaluating effectiveness across entities, facilitating meaningful 
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comparisons and illuminating avenues for operational improvement. Rooted in these 

methodologies, our project seeks to empower organizations in their quest to increase 

operational efficiency and make informed decisions regarding the use of resources. 

The primary goal is to minimize costs and maximize benefits in a variety of real-

world scenarios where resources must be allocated efficiently. Whether it is 

transporting goods, managing services or optimizing processes, the goal remains 

consistent – to strike a balance between minimizing costs and meeting specific 

requirements while ensuring maximum use of available capacities. 

When solving a complex problem, traditional approaches can only consider the direct 

costs or benefits associated with specific tasks or operations. However, in a wider 

range of real-world scenarios, a multitude of variables can come into play for any 

decision-making process. In addition, decision makers may face conflicting goals 

where optimizing one aspect may compromise another. The ultimate goal is to 

increase overall efficiency, make informed decisions that take into account multiple 

objectives and variables, thereby optimizing the use of resources and achieving the 

highest possible relative efficiency in a variety of real-world contexts. 
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Chapter 2 : LITERATURE REVIEW 

 

Year Literature Review 

 

An Analysis of 

Production as an 

Efficient 

Combination of 

Activities" Tjalling 

C. Koopmans. 

According to Koopmans, an input-output vector is deemed 

efficiency is achieved when it is impossible to increase any 

output or decrease any input without simultaneously 

increasing other inputs or reducing other outputs. 

Koopmans described a feasible input-output vector as 

efficient based on this criterion. He demonstrated that a 

vector is considered efficient if only if it has a positive 

normal relative to the set of production possibilities[1]. 

 

(Debreu, 1951) Koopmans provided a definition and description of 

efficiency, while Debreu's "coefficient of resource 

utilization" offered a way to measure it. Debreu quantified 

inefficiency by calculating a coefficient, that is derived by 

subtraction from one the maximum proportional reduction 

in all inputs needed to sustain the current level of 

output[2]. 

 

Farrell, 1957 Farrell acknowledged the influence of Koopmans and 

Debreu in his work. He laid the groundwork for new 

approaches to micro-level productivity and efficiency 

studies, offering fresh insights into the significance of 

productivity, efficiency, the calculation of standard 

technology and efficiency measurements[18]. Michael 

James Farrell's study, "The Measurement of Productive 

Efficiency," was a major inspiration for the CCR model 

and the preceding working papers. 

 

 C. Dennis Aigner 

 Clairice D. Chu, 
1968 

C.Dennis Aigner and Clairice D. Chu's 1968 paper, "On 

Estimating the Industry Production Function," introduced a 

novel method for determining the production of industries. 

They proposed a deterministic and parametric framework 

using econometric techniques to estimate a production 

function, diverging from the previously sole average 

function method[18]. While recognizing Farrell's non-

parametric approach, they chose the more traditional 

parametric method preferred by economists. They 

contended that Farrell's method was inadequate as it failed 

to accommodate various forms of production, including 

those adhering to the Law of Variable Proportions[18]. 
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Färe, R., 

Grosskopf, S., & 

Lovell, C. A. K. 

(1985) 

This book presents a thorough examination of the 

measurement of production efficiency. It discusses various 

efficiency measurement models, including parametric and 

non-parametric approaches, with a focus on DEA. The 

authors provide theoretical insights, mathematical 

formulations, and practical applications, making it an 

essential reference for understanding and implementing 

efficiency analysis in production. 

 

Hsu, S. H., & 

Hwang, H. (2013) 

This paper explores the application of DEA in 

environments with fuzzy production data, addressing non-

efficiency scenarios. It introduces models that incorporate 

fuzzy logic to handle imprecise inputs and outputs, 

enhancing the robustness of efficiency measurements. The 

study includes case studies demonstrating the practical 

utility of these models in real-world production settings. 

 

Kao, C., & Liu, S. 

T. (2000) 

This study applies DEA to assess the efficiency of 

university libraries in Taiwan, dealing with missing data 

challenges. The authors propose methods to handle 

incomplete data without compromising the integrity of 

efficiency scores. Their approach ensures accurate and 

reliable performance evaluations, providing valuable 

insights into resource utilization and operational efficiency 

in educational institutions. 

 

Cooper, W. 

William, Seiford, L. 

M., & Tone, K. 

(2007) 

This detailed text provides an extensive overview of DEA, 

including models, applications, and software tools. It 

covers the evolution of DEA methodologies, theoretical 

underpinnings, and practical applications in multiple 

sectors. The book includes case studies, illustrative 

examples, and a DEA-solver software, serving as a 

valuable resource for advanced research and practical 

implementation. 

 

Zhu, J. (2003) This book offers a detailed introduction to performance 

evaluation and benchmarking using DEA, accompanied by 

spreadsheet-based tools. It covers theoretical foundations, 

model formulations, and practical examples across various 

industries. The integration of DEA with spreadsheets 

facilitates accessible and efficient performance analysis, 

making it a practical guide for both researchers and 

practitioners. 
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Cook, W. D., & 

Seiford, L. M. 

(2009) 

This article reviews the advancements in DEA over thirty 

years, highlighting significant theoretical and 

methodological developments. It discusses the evolution of 

DEA models, their applications, and emerging trends in 

efficiency analysis. The paper provides a comprehensive 

summary of DEA's impact on operations research and 

management science, offering insights into future research 

directions. 

 

Hollingsworth, B. 

(1999) 

This paper discusses the application of DEA in evaluating 

public sector performance. It reviews methodologies, 

challenges, and case studies, illustrating how DEA can 

improve resource allocation and service delivery in public 

organizations. The study emphasizes the importance of 

efficiency measurement in public sector reform and policy-

making, providing practical insights and recommendations. 

 

Seiford, L. M., & 

Thrall, R. M. 

(1990) 

This paper examines recent advancements in Data 

Envelopment Analysis (DEA), particularly in 

mathematical programming approaches to frontier 

analysis. It covers the latest developments in DEA models, 

methods for measuring efficiency, and their applications 

across different fields. The review emphasizes 

methodological innovations and the practical significance 

of DEA, offering a thorough overview of the current state-

of-the-art in efficiency analysis. 
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Chapter 3 : PRELIMINARIES 

 

3.1 Data Envelopment Analysis (DEA) 

Data envelopment analysis (DEA) is a quantitative analysis technique which 

evaluates the efficiency of decision making units (DMUs) in transforming inputs into 

outputs [16]. Unlike traditional parametric methods, DEA do not require a 

predetermined functional relationships between the inputs and outputs, which makes 

it easy to analyze complex systems and evaluate performance without making 

specific assumptions about the production process[16]. 

The DEA was born in the late 1970s based on the research of Abraham Charnes, 

William W. Cooper, and Edward Rhodes. Their goal was to develop a method to 

measure the relative performance of organizations in situations where traditional 

approaches may not be applicable. 

This method allows you to compare multiple units operating under different 

conditions by establishing a performance boundary that represents the efficient 

performance for the given  inputs and outputs. By evaluating units in relation to this 

boundary, DEA identifies inefficient units and provides a framework for improving 

processes and resource allocation. 

 It is used in fields such as economics, operations research and management science. 

DEA is valuable precisely because it doesn't demand preconceived notions about the 

functional form of the production process. This attribute renders it particularly useful 

in scenarios where traditional econometric methods face limitations. 

The primary aim of DEA is to gauge the relative efficiency of various Decision-

Making Units (DMUs) in transforming multiple inputs into multiple outputs. These 

can be companies, organizations, departments or any entity that converts inputs into 

outputs. By comparing these units, DEA helps determine which units have the 

highest level of output relative to their input and serves as a benchmark for 

improving the performance of inefficient units. 

To conduct a DEA analysis, one needs a matrix containing input, output, and 

complementary components of the DMU sample. Once the DEA model is constructed 

using specific criteria and orientation, matrices are utilized to solve the model, yielding 

relative efficiency scores and operational metrics for each DMU. Each DMU receives 

an efficiency score 'e', and target values, or benchmarks, are computed to transform 

inefficient DMUs (e<1) into efficient ones[18].  

3.2 CCR  Model 

The CCR model in DEA stands for Charness, Cooper and Rhodes model, named 

after the three researchers who introduced it. DEA is a non-parametric mathematical 

method employed to assess the relative efficiencies of decision-making units across 

diverse domains like economics, operations research, and management. 
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The CCR model is one of the foundational models in DEA and was initially given by 

Charnes, Koper and Rhodes in 1978. The abbreviation CCR represents the initials of 

the researcher's last name. 

The primary goal of the CCR model is to assess the efficiency of DMUs, which can 

be firms, organizations or any entity that transforms inputs into outputs. A DEA 

model requires inputs and output data for each DMU under consideration. Inputs 

represent the resources or the material used for production whereas outputs denote 

the products generated by the DMU[17]. 

The CCR model assumes that the volume of operations remains constant. This means 

that if a DMU doubles its inputs, it will also double its outputs while maintaining a 

constant scale ratio. The CCR model provides an efficiency score for each DMU. An 

efficiency score of 1 indicates that the DMU is operating at maximum efficiency, 

making the best use of its inputs to produce output. A score below 1 indicates 

inefficiency and a score closer to 0, the DMU is considered less efficient.  

When assessing the efficiency of a Decision-Making Unit (DMU), the outputs xij and 

inputs yrj of the DMU are utilized, and optimization process is used to determine the 

variable weights ur and vi[18]. The reference set encompasses data on all production 

units, and their efficiency is evaluated relative to others. Efficiency ratings are 

incorporated in the optimization function and constraint, with the chosen production 

unit identified by the subscript '0' in the function while retaining its original 

subscripts in the constraint[18]. The optimization process aims to maximize the 

performance of the selected DMU by alloting it the most favorable weights permitted 

𝑖 = 1, … … … , 
𝑚 

𝑟 = 1, … … … 
𝑠; 

𝑣𝑟, 𝑢𝑖 ≥ 0 
; 

 

𝑗 = 1, … … . . , 
𝑛, 

≤  1 
;  

 ∑𝑠
=1 

𝑢 𝑦

Subject 
to: 

 

 

 ∑ 
Max ℎ  
= 

 
 

Subject to: 

 

 

 

 

  
 

  j= 1,2,……n 
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by the constraints[18]. 

 

 

In summary , the CCR Model in DEA provides a systematic approach to assess and 

compare the efficiency of decision making units, offering valuable insights for 

managerial decision making and resource allocation. 
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Chapter 4 : PROPOSED PAPER 

 
We have a real time data of houses with various attributes. The dataset comprises  

96,267 entries with various property-related attributes. The first column, 

"House_code", contains the code allotted to each house and the last column, 

"category_code_description," contains categorical information about the properties, 

presumably describing their types or classifications. The dataset includes numerical 

features such as "exterior_condition," "frontage," "garage_spaces," 

"house_extension," "interior_condition," "market_value," 

"number_of_bathrooms," "number_of_bedrooms," "number_of_rooms," 

"number_stories," "sale_price," "taxable_building," "taxable_land," 

"total_area," "total_liveable_area," and "year_built."  

These features provide comprehensive details about each property, encompassing ph

ysical characteristics like exterior and interior conditions, frontage, garage spaces, ho

use extension, and the number of rooms and stories. Additionally, the dataset include

s financial aspects such as market value, sale price, taxable building and land values. 

The "total_area" and "total_liveable_area" features offer insights into the overall and 

liveable spaces of the properties. Notably, the "year_built" column indicates the cons

truction year of each property. 

 
The objective is to assist buyers in maximizing features within a fixed budget. By pri

oritizing criteria such as total liveable area, the number of rooms, bathrooms, frontag

e, and other relevant factors, we aim to provide tailored recommendations. Our appro

ach involves aligning the buyer's budget with the properties that offer the most exten

sive set of desired features, ensuring a strategic match between financial constraints a

nd aspirational housing attributes. Through this data-driven strategy, we seek to strea

mline the decision-making process for buyers and enhance their overall satisfaction 

with their housing investment. 

 

We start by initiating the data cleansing process, meticulously eliminating null values

, removing outliers and filtering out extraneous information. Subsequently, we proce

ed to partition the dataset into discrete clusters, driven by the market values of houses

. 
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4.1 Exploratory Data Analysis (EDA) with Python 

 
Step 1: Understanding the data  

 

 

Step 2 : Checking for null values in the data set 

 

Graphical visualization of null values for every attribute. 
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Figure 3.1 - Heat Map Depicting Null Values 
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Step 3 : Treating all the null values 

 

Step 4 : Code for removing outliers : 
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Step 5 : Summarizing the data :  
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The graphs visually depict the dataset and illustrate the relationships between various 

attributes. 

The first scatter plot demonstrates how market value correlates with the number of 

rooms available within different categories identified by the 

‘Category_Code_Description’.  

We observe that single-family households tended to prefer houses with lower market 

values and fewer rooms, whereas multi-family households showed a preference for 

houses with slightly higher market values and a greater number of rooms. 

 

 

Figure 3.2 – Scatter Plot - Number of rooms versus Market values 
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Similarly, this scatter plot depicts the relation between market value and garage 

space. As garage space is one of the most important factor to be considered while 

buying the house. 

 

  

Figure 3.3 – Scatter Plot - Garage spaces versus Market values
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This line plot depicts the interplay between market value and sales price. It highlights 

that as market value increases, sales prices become more variable, whereas lower 

market values correspond to lower sales prices, indicating a fluctuating trend.  

 

Figure 3.4- Line Plot - Sales price versus Market values 

The following table describes the data through mean standard deviations, minimum 

values , maximum values and many more.  
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4.2 Clustering Housing Data by Market Price for Budget-Based 

Segmentation 

When searching for a new house, each person decides on a specific budget range for 

the house price. To accommodate this, we are dividing the data into different clusters 

based on market price ranges. This allows buyers to focus on houses within their 

budget. Within each price range, we can then suggest the best options for houses 

based on the efficiency calculated using Data Envelopment Analysis (DEA). 

To determine the optimal number of clusters for our dataset based on market price 

and the number of houses within each price range, we are plotting a scatter graph 

between market price and the number of houses that fall within that price range. This 

graph provides valuable insights, such as highlighting that most houses fall under the 

price of $1,000,000, as well as other useful visual information. 
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Figure 3.5 – Scatter Plot - Market price versus Number of Houses 

 

Based on the scatter graph, we have determined that the optimal number of clusters 

for our dataset is six. Therefore, we are using K-Means clustering to create six 

clusters based on market price. The following code demonstrates this process by first 

fitting the K-Means algorithm to the data and then plotting a scatter graph to 

visualize the relationship between market price range and the number of houses in 

each cluster: 
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Figure 3.6 – Scatter Plot - Market price Range versus Number of houses 

 

In this code, we first define the number of optimal clusters as six. We then apply the 

K-Means clustering algorithm to the dataset, creating six clusters based on market 

price. Each house is assigned a cluster label, which is added to the dataset as a new 

column. Following this, we prepare the data for the scatter plot by computing the 

count of houses in each cluster and the average market value for each cluster. 

Finally, we plot a scatter graph showing the average market price range against the 

number of houses in each cluster, providing a visual representation of the distribution 

of houses across different market price ranges. 

 

The subsequent step involves segmenting the data into six distinct clusters based on 

the market value of houses. This segmentation facilitates the identification of budget-

friendly market value clusters, simplifying the process for potential buyers without 

requiring extensive analysis of the entire dataset. 
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4.3 DEA-Based Efficiency Analysis for Housing Clusters in R 

Each cluster is addressed using the CCR model in R by employing the built-in library 

deaR. In this analysis, the decision-making units (DMUs) are denoted by their 

respective `House_code`. The attributes `market_value` and `sales_price` are 

designated as inputs, while the remaining attributes serve as outputs. 

4.3.1  CLUSTER -1: (1,00,000 – 1,50,000) 

Code -  

 

Output- 
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View Model- 

 

4.3.2 CLUSTER -2: (1,50,000 – 2,00,000) 

Code -  

 

Output- 
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View Model- 

 

4.3.3 CLUSTER -3: (2,00,000 – 3,00,000) 

Code -  

 

Output- 
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View Model- 

 

4.3.4 CLUSTER -4: (3,00,000 – 6,00,000) 

Code -  
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Output- 

 

 

View Model- 



29 
 

 

 

4.3.5 CLUSTER -5: (6,00,000 – 10,00,000) 

Code -  

 

Output- 
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View Model- 
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4.3.6 CLUSTER -6: (10,00,000 and above) 

Code -  
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OUTPUT- 
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View Model- 
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Chapter 5 : CONCLUSION 

Utilizing the outcomes of the Data Envelopment Analysis (DEA) and the efficiency 

calculations mentioned earlier, we can streamline the process of selecting an ideal 

house for the buyer. Tailoring the recommendations to the desired location, we can 

present a curated list of houses, each ranked for maximum efficiency based on 

predefined criteria. This approach empowers buyers to choose a home that aligns 

with their preferences from a selection optimized for efficiency. 

Efficiency metrics span from 0 to 1, where 1 signifies the highest level of efficiency. 

By offering customers a list of houses prioritized by efficiency metrics, we enable 

them to make well-informed decisions. A house with an efficiency of 1 is considered 

the most efficient compared to others. The list consists of houses with maximum 

efficiency, ensuring that buyers can select a residence that not only meets their 

specific requirements but also provides maximum features and value within their 

budget constraints. Buying a house with an efficiency of 1 signifies the most efficient 

deal compared to houses with efficiencies less than one, providing buyers with a 

clear benchmark for optimal decision-making in their home purchase. 

By offering customers a list of houses prioritized by efficiency metrics, we enable 

them to make well-informed decisions. This personalized strategy simplifies the 

home selection process, allowing customers to secure a residence that not only meets 

their specific requirements but also provides maximum features and value within 

their budget constraints. Ultimately, this data-driven approach enhances customer 

satisfaction, facilitating the acquisition of a home that perfectly matches their 

preferences while ensuring an efficient and valuable investment. 
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Appendix 

Data features: 

• House Code | Objective Feature | house_code | string |  

• Category Code Description | Objective Feature| category_code_description | string |  

• Exterior Condition | Objective Feature | exterior_condition | int |  

• Frontage | Objective Feature | frontage | float (m) |  

• Garage Spaces | Objective Feature | garage_spaces | int |  

• House Extension | Objective Feature | house_extension | float (m²) |  

• Interior Condition | Objective Feature | interior_condition | int |  

• Market Value | Objective Feature | market_value | float ($) |  

• Number of Bathrooms | Objective Feature | number_of_bathrooms | int |  

• Number of Bedrooms | Objective Feature | number_of_bedrooms | int |  

• Number of Rooms | Objective Feature | number_of_rooms | int |  

• Number of Stories | Objective Feature | number_stories | int |  

• Sale Price | Objective Feature | sale_price | float ($) |  

• Taxable Building Value | Objective Feature | taxable_building | float ($) |  

• Taxable Land Value | Objective Feature | taxable_land | float ($) |  

• Total Area | Objective Feature | total_area | float (m²) |  

• Total Liveable Area | Objective Feature | total_liveable_area | float (m²) |  

• Year Built | Objective Feature | year_built | int (year) | 
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Table I.1 : Overview of the Dataset
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