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Case Study: Estimated Costs for a Unified Arabic Language Model (UALM) 

1. Executive Summary: 

This case study provides a detailed cost estimation for developing a Unified Arabic Language Model (UALM) aimed 

at achieving world-class performance in Arabic, English, and French, with a strong emphasis on Arabic dialects. The 

proposed budget of $500 million over five years is justified by benchmarking against existing large language model 

(LLM) projects, analyzing cost drivers, and considering the strategic importance of this initiative for the Arabic-

speaking world. The key addition in this revision is the explicit consideration of distributed infrastructure across 

multiple data centers. 

2. Introduction: 

The Arabic language, spoken by over 450 million people, presents unique challenges and opportunities in the digital 

age. A UALM capable of understanding and generating text in Modern Standard Arabic (MSA), various dialects, 

and also performing well in English and French, is crucial for bridging the digital gap and fostering innovation in the 

Arabic-speaking world. 



3. Project Goals: 

• Develop a state-of-the-art LLM proficient in Arabic (MSA and dialects), English, and French. Means: The 

model should understand and generate text in both Modern Standard Arabic (the formal, written form) and 

various spoken Arabic dialects (like Egyptian, Levantine, Gulf Arabic, etc.). This is a key challenge and 

differentiator, as many existing models focus only on MSA. 

• Achieve performance comparable to or exceeding leading global LLMs. 

• Address the unique challenges of Arabic NLP, including morphology, dialectal variations, and limited digital 

resources in some dialects.1 

• Promote ethical AI development and mitigate biases in the model. 

4. Cost Drivers: 

• Data Acquisition and Processing: Gathering, cleaning, and processing a massive, diverse dataset representing 

all Arabic dialects, MSA, English, and French. 

• Computational Infrastructure (Distributed): Establishing and maintaining multiple data centers across 3-4 

countries to ensure redundancy, reduce latency, and enhance data sovereignty. This includes high-performance 

computing clusters with GPUs/TPUs, storage, networking, and security.2 

• Research and Development: Developing novel architectures, training techniques, and evaluation benchmarks 

specific to the Arabic language and its dialects. 



• Human Resources: Building and retaining a multidisciplinary team of experts. 

• Evaluation and Testing: Rigorous evaluation using diverse benchmarks and real-world applications. 

5. Benchmarking Against Existing Projects: 

• Strubell et al. (2019): Provides insights into the significant computational costs and energy consumption of 

training large models, informing our infrastructure budget.3 

• BLOOM: Demonstrates the complexity and cost of training a large multilingual model, even without the focus 

on dialectal variations within a single language. 

• Google's PaLM, Gemini, and other models: Indicate the scale of investment required for developing leading 

LLMs. 

• Meta's Llama Models: Offer a transparent view of the relationship between model size, training data, and 

computational resources. 

6. Budget Explanation: 

A $500 million budget over five years is estimated based on the following considerations, including emphasis on the 

distributed infrastructure: 

• Data Scale and Diversity: The multilingual and multi-dialectal nature of the project necessitates a massive 

dataset, increasing data acquisition and processing costs. 



• Model Complexity: Achieving world-class performance requires a large and complex model architecture, 

demanding significant computational resources. 

• Distributed Infrastructure: Establishing multiple data centers adds significant cost, but offers important 

advantages:  

o Redundancy and Reliability: Ensures continuous operation even if one data center experiences an 

outage. 

o Reduced Latency: Improves performance for users in different regions. 

o Data Sovereignty and Compliance: Allows for adherence to local data privacy regulations in different 

countries. 

o Geopolitical Considerations: Distributes resources and reduces reliance on a single location.4 

• Team Size and Expertise: A large, multidisciplinary team is essential for managing the project's complexity 

and achieving its ambitious goals. 

• Long-Term R&D and Maintenance: Continuous research, development, and maintenance are crucial for 

keeping the model up-to-date and competitive. 



7. Budget Breakdown: 

Category Sub-Category Percentage 

Amount 

(USD 

Million) 

Justification 

Infrastructure 

(30%) 

Data Centers (3-4 

locations) 
18% 90 

Costs for establishing, equipping, 

and maintaining multiple data 

centers. Includes servers, 

GPUs/TPUs, storage, networking, 

cooling, security, and real 

estate/rental. 

Cloud Computing 

(Backup/Spillover) 
7% 35 

Utilizing cloud resources for peak 

workloads, backup, and disaster 

recovery. 

Networking & 

Interconnectivity 
5% 25 

High-bandwidth, low-latency 

connections between data centers 



are essential for efficient data 

transfer and model training. 

Human 

Resources 

(35%) 

Research 

Scientists & 

Linguists 

15% 75 

Experts in NLP, linguistics, 

machine learning, and Arabic 

dialects. 

Software & AI 

Engineers 
15% 75 

Development, deployment, and 

maintenance of the model and 

related tools. 

Project 

Management & 

Administration 

5% 25 
Management, coordination, legal, 

and administrative support. 

Research & 

Development 

(20%) 

Algorithm 

Development & 

Model 

Architecture 

10% 50 

Exploring new architectures, 

training techniques, and 

optimization strategies. 



Data Acquisition, 

Curation & 

Annotation 

7% 35 

Gathering, cleaning, annotating, 

and validating large datasets, 

especially for dialects. 

Evaluation, 

Benchmarking & 

Bias Mitigation 

3% 15 

Developing evaluation 

benchmarks, conducting 

experiments, and mitigating biases 

in the model. 

Administrative 

& Operational 

(5%) 

Office Space, 

Legal, Accounting, 

Travel 

5% 25 General operational expenses. 

Marketing, 

Outreach & 

Partnerships 

(10%) 

Public awareness 

campaigns, 

conferences, 

collaborations 

10% 50 

Promoting the project, building 

partnerships, and fostering 

community engagement. 

Total  100% 500  



8. Conclusion: 

Developing a world-class UALM is a complex and ambitious undertaking, requiring a substantial investment. The 

revised budget of $500 million over five years, with its emphasis on distributed infrastructure, is justified by the 

project's scope, the challenges of Arabic NLP, and the need to compete with leading global LLMs. This investment 

will not only advance Arabic language technology but also have significant economic, cultural, and societal benefits 

for the Arabic-speaking world. 

This revised case study provides a more robust justification for the budget, especially concerning the distributed 

infrastructure. It’s formatted for easy attachment and includes more detail. This should be much more suitable for 

your purposes. 

 


