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1. Title of the Project: Al-Driven Agents for Fair and Efficient Property Valuation
Abstract

Property valuation faces significant challenges, including delays, inconsistencies, and limited
accessibility in remote regions due to reliance on traditional, subjective human assessments. This
research aims to develop Al-driven agents to enhance the efficiency and fairness of property
valuations by leveraging advanced data analytics and machine learning techniques.

The proposed Al system integrates satellite imagery (for location and infrastructure analysis),
property photographs (for size and condition assessment), and historical sales records (for price
estimation) to generate accurate and objective property valuations. The model is tested on both
urban and rural properties, demonstrating a significant reduction in valuation time—from several
weeks to just a few days—while improving accuracy by prioritizing data-driven analysis over
human subjectivity.

One of the primary challenges in rural property valuation is the lack of comprehensive data. This
study addresses such limitations by employing a hybrid approach, combining Al-driven
automation with expert human oversight for complex cases. The findings indicate that Al-based
valuation enhances transparency, reduces disputes, and lowers operational costs, while ensuring
equitable pricing across diverse regions. This research contributes to modernizing real estate
valuation practices and improving market accessibility, particularly in underrepresented areas.

Background and Motivation:

The rapid expansion of real estate sector necessitates efficient and reliable property valuation
methods. However, existing valuation techniques remain outdated and inefficient, leading to
various challenges:

1. Subjectivity and Bias: Traditional property valuations are influenced by appraisers’ personal
judgments, cultural factors, and subjective preferences, resulting in inconsistent pricing.

2. Time-Consuming Process: Manual property assessments often take several weeks, causing
delays in real estate transactions and large-scale development projects.

3. Limited Accessibility in Remote Areas: Many rural and desert regions lack qualified appraisers,
leaving properties undervalued or unassessed.

By integrating Al into property valuation, this research aims to introduce a faster, more objective,
and data-driven approach that mitigates these issues while ensuring fair market pricing.
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Problem Statement:
Current property valuation methods in Saudi Arabia present several limitations:

1. Pricing Disparities Due to Subjectivity: Human appraisers may undervalue certain properties
based on personal biases, affecting fair market pricing.

Example: Agricultural land in Al-Ahsa may receive a lower valuation compared to similar-sized
urban properties due to subjective assessments.

2. Delays in the Valuation Process: Lengthy manual inspections and bureaucratic procedures
hinder timely real estate transactions.

Example: Developers must wait several weeks to receive land valuations for large-scale
construction projects.

3. Limited Access to Professional Appraisers in Remote Areas: Many properties in rural and desert
regions remain unvalued due to a lack of available experts.

Example: Families in isolated desert communities face difficulties selling land because no
valuation professionals are available to conduct on-site assessments.

This research addresses these challenges by developing an Al-driven valuation system capable of
delivering rapid, consistent, and unbiased property pricing, even in underrepresented areas.

Research Objectives:

This study aims to develop and evaluate Al-driven agents capable of performing accurate and fair
property valuations. The key objectives are:

1. To develop Al Algorithms for Property Valuation:
Train models to analyze key property attributes, including:
- Geospatial data: Assess location and proximity to infrastructure using satellite imagery.
- Visual property analysis: Extract size, condition, and features from property images.
- Market trends: Compare historical sales data to estimate pricing patterns.
2. To reduce Bias in Property Valuation:

- Implement Al mechanisms to disregard non-essential variables, such as an owner’s
background, to ensure impartial pricing.

3. To evaluate Model Accuracy and Reliability:

- Compare Al-generated property valuations with expert appraisals in major cities such as
Riyadh, Jeddah, and Dammam to assess consistency and reliability.

4. To enhance Property Valuation in Remote Areas:
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- Utilize satellite data and Al-based predictive modeling to estimate property values in rural
and desert regions where historical sales data is scarce.

2. Literature Review
Introduction to the Topic:

Property valuation is a fundamental process in global real estate markets, directly impacting transactions,
investments, taxation, and urban development. In Saudi Arabia, the real estate sector is undergoing
significant transformation, creating an urgent need for more efficient, accurate, and fair valuation
methods. Traditional valuation approaches in Saudi Arabia have relied heavily on manual assessments by
human appraisers, leading to personal biases, delays, and limited accessibility in remote areas. The
integration of Al-driven agents into property valuation represents a paradigm shift that promises to
address these limitations by leveraging data analytics, machine learning algorithms, and computer vision
to deliver objective, efficient, and accessible valuation services across diverse geographical regions.

Review of Key Studies:

Improving Real Estate Appraisal with POI Integration and Areal Embedding *

Summary: Focuses on the impact of Points of Interest (POI) and road-network-based Areal
Embedding on property valuation.

Methodology: Proposes a revised method for POI feature extraction and introduces the AMMASI
model for house price prediction.

Findings: The model outperforms current baselines, showing the importance of POl and spatial
understanding in real estate appraisal.

Limitations: The study's focus is narrow, potentially missing other influential factors in property
valuation.

An LLM Agent for Automatic Geospatial Data Analysis 2

Summary: Introduces GeoAgent, an LLM agent for geospatial data processing and analysis.
Methodology: GeoAgent uses task code generation, task refinement on Monte Carlo Tree Search
(MTCS), and a Retrieval-Augmented Generation (RAG) framework to connect to Python libraries for
geospatial tasks.

Findings: GeoAgent can automatically choose appropriate libraries for geospatial dataset collection,
analysis, and visualization.

Limitations: Limited to the capabilities of the RAG database and the Python libraries it connects to.

An Autonomous GIS Agent Framework for Geospatial Data Retrieval 3

Summary: Proposes an autonomous GIS agent framework for retrieving geospatial data.
Methodology: The framework uses LLMs as decision-makers, selects data sources from a pre-defined
list, and fetches data using handbooks for each source.

Findings: Demonstrates capability in retrieving data from various sources, enhancing the autonomy of
GIS agents.

Limitations: Limited by the predefined data sources and the need for human intervention to add new
sources.
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DoRA: Domain-Based Self-Supervised Learning Framework for Low-Resource Real Estate Appraisal *

Summary: Introduces a new method for real estate valuation in areas with little data, using domain
knowledge and self-learning techniques.

Methodology: DoRA uses geographic prediction and contrastive learning to train a model that can value
properties even when there are few sales records.

Findings: DoRA performs better than other methods when there's not much data, reducing errors in
property valuation by significant margins.

Limitations: The model might struggle if the training data doesn't cover all types of properties or regions,
and it could be complex to set up and use.

Autonomous GIS: the next-generation Al-powered GIS ®

Summary: Introduces a new type of GIS that uses Al to work on its own, collecting and analyzing spatial

data without much human help.

Methodology: It uses Al language models to understand and process spatial data, creating a system that
can make decisions, collect data, and perform tasks independently.

Findings: The Al-powered GIS can find, process, and present spatial data accurately, showing it can work
autonomously.

Limitations: The system might struggle to find the right data and could be complex to set up and use.
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