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The Comprehensive Evaluation Matrix for LLMs and Digital Brains 
Version: 1.0 (First Edition) 
Assem Hijazi – Experience, Knowledge & Ideas 

Why I Built This Evaluation Matrix 
Every day, I see posts and headlines like “DeepSeek is better than ChatGPT,” “RIP ChatGPT,” “Gemini is 
the new king,” or “CoPilot is unbeatable.” Honestly, most of these comparisons lack depth and 
professionalism. People often test one feature or throw in a quick prompt and then declare one model 
superior over another. 

Let’s be real — it sounds dramatic, maybe even entertaining, but it's not grounded in serious analysis. 
These companies are investing millions of dollars and years of research into building these systems. They 
deserve more than a superficial test or viral meme. They deserve evaluation standards. 

That’s exactly why I decided to build this matrix. 

I’ve spent a lot of time researching, testing, and pulling from my own experience. I used ChatGPT, Google, 
various academic articles, and practical insights to put together what I believe is the first comprehensive 
LLM Evaluation Matrix — a structured framework built on pillars, each containing factors and sub-
factors, all grouped under clear categories. 

Version 1.0 of this matrix isn’t just for LLMs. It can be applied to any advanced generative AI system — 
even future digital brains or attempts to simulate human-level intelligence. 

Importantly, you don’t have to use all the pillars at once. The idea is flexibility. You can evaluate an LLM 
using: 

• a single sub-factor, 

• a full pillar, 

• or even a whole category of pillars. 

It’s a comprehensive and modular framework that works for beginners and AI experts alike. 

This matrix isn’t just useful for users — it's also valuable for LLM providers. It gives them a structured way 
to self-assess, compare themselves with others, and communicate their strengths more transparently. 

This is just version 1.0 — and yes, there’s more coming. 

I’ve already published over 19 evaluation pillars for Arabic-specific LLMs, for now I do not mix them with 
those pillars here-which I will do on future. And I have a few surprises coming in the next articles to 
provide new evaluation with different pillars that I think many of you are looking forward to. 

In future updates, I’ll also be diving deeper into critical pillars like Reasoning & Cognitive Strategy — 
because it’s not always about who’s “better” overall, but who performs better under the right lens. 

https://assemhijazi.me/


I hope this brings clarity, structure, and some much-needed depth to how we evaluate these powerful AI 
systems. 

P.S. I’ll be sharing an Excel version of this matrix soon to help you explore it in a more interactive way. 

And just to be clear: I haven’t evaluated any LLMs in this version — this is purely a foundation to help you 
do it right. 

 



Categorization of Pillars 
As the LLM Evaluation Matrix expands, it becomes essential to organize the growing number of pillars into 
logical categories. This section introduces a structured grouping of the 20 pillars across six strategic 
categories, each reflecting a critical aspect of model evaluation. These categories not only improve 
clarity but also help users focus on the evaluation dimensions most relevant to their needs — whether 
they’re data scientists, enterprise leaders, developers, or policymakers. 

Each category contains pillars that share a common theme or serve a related purpose. Some focus on 
the foundation and training of the model, others on how it reasons or adapts to real-world scenarios, and 
others on how deployable and trustworthy it is across platforms and industries. 

Below is a summarized table of categories with included pillars and short descriptions of their evaluation 
scope. 

 

Categorization of Pillars: A Strategic Grouping Framework 
Category Pillars Included Category Description 

1. Model 
Foundations & 
Core Training 

P1. Training Data FoundationP2. Training 
Scope & Data ScaleP3. Purpose of Training & 
Behavioral FramingP4. Model 
Parameterization & ScalingP5. Training 
Architecture & Optimization 

Evaluates the core design and 
setup of the model, including 
data types, size, purpose, 
architecture, and scalability. 

2. Cognitive & 
Knowledge 
Intelligence 

P6. Knowledge Linking MethodologyP7. 
Knowledgebase Integration & UsageP8. 
Reasoning & Cognitive Strategy 

Focuses on how models think, 
reason, and manage both 
internal and external knowledge 
to deliver intelligent responses. 

3. Language, 
Culture & Real-
World 
Adaptability 

P9. Localization & Language CoverageP10. 
Domain Focus & SpecializationP11. 
Behavioral Alignment & Conversational 
Design 

Measures cultural sensitivity, 
language capabilities, domain-
specific performance, and 
interaction quality. 

4. Ecosystem, 
Apps & Usability 

P12. Adoption & Real-World UsabilityP13. 
Application Ecosystem & Custom App 
EnablementP14. AI Agent Capability & 
Enablement 

Assesses how usable, 
extendable, and app-friendly 
the model is across industries, 
regions, and development 
platforms. 

5. Deployment, 
Trust & 
Performance 

P15. Accessibility & Ecosystem SupportP16. 
Security, Privacy & Deployment ControlP17. 
Hardware Integration & AI Chip 

Reviews deployment flexibility, 
chip compatibility, latency, and 
safeguards for private or secure 
usage. 



CompatibilityP18. Performance & Inference 
Efficiency 

6. Control & User 
Experience 
Interface 

P19. Data Analytics & Business 
IntelligenceP20. Controllability & Prompt 
Responsiveness 

Captures control flexibility, 
responsiveness to generation 
parameters, and support for 
analytics and reporting. 

 

 



Pillars Overview by Category 
This section summarizes all 20 pillars grouped under six core categories. Each pillar represents a specific 
lens through which an LLM (or any generative AI engine) can be evaluated — from its training data and 
reasoning ability, to real-world usability and AI chip readiness. While some pillars apply universally 
across generative systems, others are uniquely designed to assess Large Language Models (LLMs). 

These structured pillars ensure a modular and scalable approach to benchmarking current and future AI 
systems, allowing users to select relevant dimensions based on their goals and use cases. 

Note: 

Across the pillars factors and sub-factors , you could find replications of some factors or sub factors but 
it is useful criteria cause that help to apply specific pillar for evaluation. 

 

Pillars Overview by Category 
# Pillar Name Category Brief Description 

1 Training Data Foundation I. Training Foundation & 
Purpose 

Covers the origin, type, quality, and 
balance of data that trained the LLM — the 
foundation of any generative system. 

2 Training Scope I. Training Foundation & 
Purpose 

Examines the token count, windowing 
strategy, and data blending approach used 
during pretraining and fine-tuning. 

3 Purpose of Training & 
Behavioral Framing 

I. Training Foundation & 
Purpose 

Focuses on the behavioral intent 
embedded during training — flexibility, 
tone, alignment, and knowledge 
structuring. 

4 Domain Focus & 
Specialization 

I. Training Foundation & 
Purpose 

Measures how targeted or generalized the 
model is, including vertical specialization 
and domain-level tuning. 

5 Knowledge Linking 
Methodology 

II. Knowledge Handling & 
Reasoning 

Assesses how the LLM connects internal 
or external knowledge — via embeddings, 
chaining, retrieval, or referencing. 

6 Knowledgebase Integration & 
Usage 

II. Knowledge Handling & 
Reasoning 

Evaluates the model’s ability to parse, 
retain, and reason over user-supplied or 
dynamic external knowledge sources. 



7 Reasoning & Cognitive 
Strategy 

II. Knowledge Handling & 
Reasoning 

Analyzes the LLM’s reasoning patterns — 
deductive, causal, probabilistic, etc. — 
and multi-step cognitive structure. 

8 Parameterization & Prompt 
Behavior 

II. Knowledge Handling & 
Reasoning 

Focuses on system-level parameters (e.g., 
temperature, top-p) that affect tone, 
randomness, and user-directed control. 

9 Localization & Language 
Coverage 

III. Language, Culture & 
Behavior 

Explores the LLM’s grasp of linguistic 
diversity, dialects, grammar, and cultural 
or geopolitical knowledge. 

10 Behavioral Alignment & 
Conversational Design 

III. Language, Culture & 
Behavior 

Covers instruction-following strength, 
multi-turn handling, safety awareness, 
and tone steering in dialogue. 

11 Cultural, Religious & Social 
Alignment 

III. Language, Culture & 
Behavior 

Examines alignment with religious values, 
cultural narratives, ethical framing, and 
social norms. 

12 Adoption & Real-World 
Usability 

IV. Real-World Application & 
Integration 

Evaluates user onboarding, practical 
usability, learning curve, and time-to-
value for varied user types. 

13 Application & Ecosystem 
Integration 

IV. Real-World Application & 
Integration 

Analyzes the LLM’s support for app/plugin 
creation, API ease, vendor ecosystem, and 
market penetration. 

14 AI Agent Capabilities & 
Extensibility 

IV. Real-World Application & 
Integration 

Covers whether the model supports 
building AI agents natively or through no-
code/low-code tools. 

15 Data Analytics & Business 
Intelligence 

IV. Real-World Application & 
Integration 

Focuses on how well the model integrates 
with analytics pipelines, performs 
summarization, and supports BI needs. 

16 AI Chip Integration V. Technical Infrastructure & 
Performance 

Determines if the LLM can run on or be 
embedded within edge devices, mobile 
hardware, or dedicated AI chips. 

17 Training Architecture & 
Optimization 

V. Technical Infrastructure & 
Performance 

Assesses technical details like 
architecture design, fine-tuning strategy, 
toolchain compatibility, and upgradability. 

18 Performance, Scalability & 
Efficiency 

V. Technical Infrastructure & 
Performance 

Measures latency, context window length, 
inference speed, hardware acceleration, 
and cost-performance balance. 



19 Accessibility & Ecosystem Fit VI. Security, Ethics & 
Deployment 

Evaluates support across platforms, 
industries, geographies, and developer 
ecosystems. 

20 Security, Privacy & 
Responsible Deployment 

VI. Security, Ethics & 
Deployment 

Addresses how the LLM handles 
compliance, safety filters, governance, 
and enterprise-level security. 

 
 



1. Model Foundations & Core Training 

Pillar 1 – Training Data Foundation 
Description: 
This pillar focuses on what data went into the LLM and how it was handled across its lifecycle. It impacts 
generalization, reasoning, style, bias, alignment, and even ethical trust. The pillar is divided into four core 
factors that describe: 

1. What types of data were used 

2. How clean, diverse, and high-quality the data is 

3. How the data was selected and curated 

4. What role the data played across the training pipeline 

 

 



Pillar 1 Table – Training Data Foundation 
Total Factors: 4 
Total Sub-Factors: 14 

# Factor Sub-Factor Description 

1 Type of Data – Refers to the variety of content the LLM was exposed to 
during training. Each type carries distinct patterns, 
noise, and domain scope. 

1.1 Type of Data Books Structured prose and grammar-rich content. Helpful for 
reasoning, long-form understanding. 

1.2 Type of Data Web Data Diverse and real-world. May contain noise, bias, and 
informal tone. Boosts generalization. 

1.3 Type of Data Code From repositories like GitHub. Improves syntactic 
understanding, logic skills, and tool use. 

1.4 Type of Data Scientific Articles Peer-reviewed, high-density factual text. Useful for 
precision and structured logic. 

1.5 Type of Data User-Generated 
Content 

Forums, social media, chat. Adds informal style, 
sentiment, variability. 

1.6 Type of Data Instructional QA 
Pairs 

High-quality examples for instruction following (e.g. 
ShareGPT, LIMA). Useful in fine-tuning. 

1.7 Type of Data Dialogue Corpora Conversations for turn-taking and interactive behavior. 

1.8 Type of Data Domain-Specific 
Texts 

Data tailored to specific fields (law, medicine, finance). 
Improves specialization. 

1.9 Type of Data Synthetic Data AI-generated or augmented data. Scales alignment or 
covers edge cases. 

1.10 Type of Data Feedback-
Enhanced Text 

Labeled or ranked by humans or reward models. 
Enhances alignment and preference tracking. 

1.11 Type of Data Wikipedia 
 

A comprehensive, multilingual source of structured 
information across various topics. 

 

1.12 Type of Data Community 
Networks 

 

Interactive platforms providing conversational data and 
diverse perspectives. 

 

2 Quality of Data – Covers accuracy, cleanliness, balance, and diversity. 
High-quality datasets reduce hallucinations and 
improve trust. 



3 Curation & 
Selection 
Strategy 

– How the training data was gathered and filtered prior to 
use. Affects model consistency, safety, and domain 
control. 

3.1 Curation & 
Selection 
Strategy 

Manual Curation High-quality manual selection of text examples that 
ensure style consistency, diverse use cases, and 
controlled behavior. 

3.2 Curation & 
Selection 
Strategy 

Automated 
Crawling 

Scraped or mined data via large-scale crawlers, often 
used in pretraining (but may have noise or duplication). 

3.3 Curation & 
Selection 
Strategy 

Data Filtering Use of heuristics, upvotes, toxicity filters, or relevance 
scoring to clean or trim large raw datasets. 

3.4 Curation & 
Selection 
Strategy 

Dataset Balancing Techniques used to maintain balance across styles, 
domains, languages, or formats to prevent overfitting. 

4 Data Role 
Across Lifecycle 

– Highlights how different datasets are used across stages 
like pretraining, alignment, or inference. 

4.1 Data Role 
Across Lifecycle 

Pretraining Base 
Data 

Massive unlabeled datasets used to build foundational 
knowledge via language modeling. 

4.2 Data Role 
Across Lifecycle 

Supervised Fine-
Tuning 

Curated datasets used post-pretraining to teach the LLM 
specific tasks or behavior formats. 

4.3 Data Role 
Across Lifecycle 

RLHF or Feedback-
Driven Data 

Data scored, ranked, or selected based on human 
preference to align behavior and safety. 

4.4 Data Role 
Across Lifecycle 

In-Context 
Learning Data 

Task-specific examples presented at inference time to 
steer the LLM toward target behavior. 

4.5 Data Role 
Across Lifecycle 

Domain Fine-
Tuning Data 

Specialized corpora for target verticals or enterprise 
applications. 

5.1 Quality of Data – Measures diversity, clarity, duplication, noise level, 

toxicity, and factual correctness. 
5.2 Quality of Data Manual Curation 

Level 

Indicates how much of the dataset was selected or 

filtered by human experts. 

5.3 Quality of Data Source Reputation Evaluates the credibility and stability of the data 
sources. 

5.4 Quality of Data Linguistic Diversity Assesses diversity of writing styles, grammar rules, and 
dialects. 

 



1. Model Foundations & Core Training 

Pillar 2: Training Scope & Data Scale 
Description: 
This pillar focuses on how much data was used, how it was structured, and how it was sampled during 
the pretraining phase. These factors influence the breadth of knowledge, context retention, and the 
model’s ability to generalize across tasks. 

Factors & Sub-Factors: 

# Factor Sub-
Factor 

Description 

1 Training Scope – Defines the volume, structure, and sampling methods used 
during pretraining. 

1.1 Token Count – Total number of training tokens (e.g., 500B to 2T+). Affects 
generalization and capacity. 

1.2 Data Windowing 
Strategy 

– How long-form documents are chunked and batched. Impacts 
context handling and coherence. 

1.3 Data Mixing / 
Proportions 

– The ratio of different data types (e.g., 40% books, 30% web, 10% 
code). Balances learning priorities. 

 

 



1. Model Foundations & Core Training 

Pillar 3: Purpose of Training & Behavioral Framing 
Description: 
This pillar defines why the model was trained — whether to prioritize creativity, accuracy, open-
endedness, safety, or task-following. It covers the intended behavior, alignment direction, and how 
outputs are framed stylistically. 

Factors & Sub-Factors: 

# Factor Sub-Factor Description 

1 Flexibility vs Strictness Open-ended 
Exploration 

LLM is trained to entertain broad interpretations 
and speculative outputs. 

  
Rule-bound 
Precision 

LLM is restricted to stay within factual, 
conservative boundaries. 

2 Creativity vs Accuracy Imaginative 
Generation 

Produces fictional, poetic, or abstract outputs. 

  
Factual Rigor Prioritizes verified facts and literal correctness. 

3 Content Style 
Orientation 

Formal Language Structured and professional tone, suitable for 
academia or enterprise. 

  
Casual Language Informal, conversational style, better for social or 

entertainment. 
  

Narrative Style Story-driven or anecdotal structure. 
  

Technical Style Jargon-heavy or detail-oriented, domain-specific 
terminology. 

4 Instructional 
Responsiveness 

Zero-shot Model can handle instructions without examples. 

  
Few-shot Model improves behavior when given similar 

examples. 
  

Format Adaptation Model adapts to the format or tone specified in 
prompt. 

5 Dialogue Steerability Persona Switching Model adapts personality or behavior per prompt 
(e.g., "act like a lawyer"). 



  
Tone Modulation Shifts tone between friendly, serious, motivational, 

etc. 
  

Emotion 
Awareness 

Adjusts style based on emotional content or user 
mood. 

 

 

 

 

 

 



1. Model Foundations & Core Training 

Pillar 4: Model Parameterization & Scaling 
Description: 
This pillar addresses the architectural scale of the LLM in terms of parameter count, density, and 
structural complexity. These characteristics impact generalization capacity, memory usage, inference 
cost, and potential for emergent behavior. It allows for comparing not only raw size but also efficiency 
and innovative parameter utilization across models. 

Total Factors: 3 
Total Sub-Factors: 2 

# Factor Sub-
Factor 

Description 

1 Total Parameter 
Count 

– Measures the number of trainable parameters (e.g., 7B, 13B, 70B, 
175B). Larger models may capture more complex patterns but 
require greater compute. 

2 Parameter 
Efficiency 

– Evaluates how well the model performs relative to its size. Some 
small models may rival or outperform larger ones due to better 
fine-tuning, architecture, or training strategies. 

3 Parameter 
Architecture Type 

Sparse vs 
Dense 

Indicates whether the model uses a fully dense approach or 
mixture-of-experts (MoE) to activate subsets of weights for better 
efficiency. 

 

 



1. Model Foundations & Core Training 

Pillar 5: Training Architecture & Optimization 
Description: This pillar captures the technical design of the LLM — from model architecture and 
efficiency to fine-tuning strategies and training reproducibility. These factors affect the LLM’s scalability, 
responsiveness, and practical deployment options. It also covers how well the model integrates with 
developer toolchains and aligns with reinforcement learning techniques. 

Total Factors: 9 

Total Sub-Factors: 3 

# Factor Sub-
Factor 

Description 

1 Model Architecture 
Efficiency 

– Assesses the architectural decisions made for balancing speed, 
performance, and parameter size (e.g., transformer variants, 
sparsity). 

2 Hardware Optimization 
Capability 

– Measures the model’s ability to run efficiently across various 
hardware types: GPU, TPU, edge devices, etc. 

3 Fine-Tuning & 
Reinforcement 

– Describes whether the model was fine-tuned post-pretraining 
using RLHF or other methods, and how extensive or targeted the 
process was. 

4 Support for Multi-Tier 
Fine-Tuning 

– Assesses the model’s flexibility across different levels of 
customization, from full fine-tuning to lightweight adapter 
integration. 

4.1 Support for Multi-Tier 
Fine-Tuning 

Full The model supports comprehensive fine-tuning with full access 
to weights and training, allowing for deep customization. 

4.2 Support for Multi-Tier 
Fine-Tuning 

Partial Only portions of the model can be fine-tuned (e.g., specific 
layers or frozen weights), limiting full adaptability but still useful 
for moderate-level tasks. 

4.3 Support for Multi-Tier 
Fine-Tuning 

Adapter-
based 

Uses modular adapters (e.g., LoRA) to achieve efficient tuning 
with low-resource constraints and minimal impact on base 
model integrity. 

5 Training and Evaluation 
Methodology 

– Covers encoder/decoder strategy, loss functions, validation 
datasets, and evaluation metrics used during training. 



6 Alignment with 
Reinforcement Learning 
Objectives 

– Evaluates how well the LLM aligns its outputs through 
reinforcement learning techniques such as RLHF, RLAIF, etc. 

7 Support for Open and 
Closed Source 
Frameworks 

– Checks whether the model is compatible with popular 
toolchains, regardless of license model (e.g., PyTorch, 
TensorFlow, Transformers). 

8 Adaptability to Hugging 
Face / LangChain / Other 
Toolchains 

– Rates how easily the LLM integrates with developer ecosystems 
for chaining, agent creation, or app development. 

9 Disruption-Oriented 
Design Strategy 

– Analyzes if the model was built to challenge existing paradigms 
(e.g., combining symbolic logic with neural reasoning). 

 

 



2. Cognitive & Knowledge Intelligence 

Pillar 6: Knowledge Linking Methodology 
Description: 
This pillar focuses on how a model connects, organizes, and recalls knowledge — both from internal 
training and external sources. In LLMs, this includes embedding-based memory, retrieval-augmented 
generation (RAG), context chaining, and hybrid strategies. The effectiveness of knowledge linking directly 
impacts reasoning, coherence, relevance, and adaptability to new or custom data. It also plays a major 
role in aligning the model to specific domains and improving factual correctness. 

As LLMs evolve into broader AI digital brains, this methodology will not only help compare models but 
also evaluate any generative or NLP system’s capability to simulate human-like knowledge retrieval, 
reasoning, and memory chaining. This is one of the most critical evaluation dimensions for complex 
applications like enterprise agents, AI assistants, or domain-specific expert systems. 

 

Table of Factors – Pillar 6 

# Factor Sub-
Factor 

Description 

1 Knowledge 
Retrieval Type 

– Describes how the LLM retrieves knowledge internally or 
externally (e.g., from memory vs retrieval). 

1.1 Internal Embedding 
Memory 

– Uses vector-based memory to simulate understanding and 
retrieval across tokens without external sources. 

1.2 External Retrieval 
(e.g., RAG) 

– Connects to databases, files, or APIs to pull external information 
at inference time. 

1.3 Hybrid Memory 
Systems 

– Combines internal embeddings and external knowledge 
dynamically. 

2 Contextual 
Chaining 

– Evaluates the model’s ability to link previous turns or prompts 
with current answers. 

3 Citation & 
Traceability 

– Measures if the model can cite its source, ground its answers, or 
explicitly show where knowledge comes from. 

4 Dynamic 
Knowledge 
Updating 

– Assesses whether the model can update its knowledgebase on-
the-fly without full retraining. 

5 Multi-Source 
Fusion 

– Ability to combine insights from various data types (documents, 
URLs, databases) in one response. 



6 Knowledge 
Prioritization Logic 

– Can the model decide which piece of knowledge is most 
relevant to answer a prompt? Reflects critical reasoning on 
knowledge selection. 

7 Custom Knowledge 
Integration 

– Does the model support user-uploaded content or structured 
datasets to augment its memory or guidance? 

 

   Example Use Cases 

• An LLM supporting real-time financial reporting will rely heavily on hybrid memory and external 
RAG. 

• Enterprise copilots often depend on context chaining and source traceability for compliance and 
audit logs. 

• In healthcare, custom knowledge integration (medical guidelines, PDFs) is essential for safe 
deployment. 

 



2. Cognitive & Knowledge Intelligence 

Pillar 7: Knowledgebase Integration & Usage 
Description: 
This pillar evaluates the LLM’s ability to interact with custom or external knowledge sources beyond its 
pretraining data. A growing number of LLMs support document ingestion, personalized memory, retrieval-
augmented generation (RAG), and hybrid data reasoning. This pillar helps assess how well the model can 
parse, understand, and reason from a knowledgebase—whether static or dynamic, structured or 
unstructured. It is essential for enterprise use cases, domain-specific deployment, or live document 
support. 

Total Factors: 5 

Total Sub-Factors: 0 (each item here is a standalone factor) 

# Factor Description 

1 Knowledgebase 
Ingestion Ability 

Evaluates whether the model can accept external data inputs such as 
uploaded files, URLs, APIs, or structured datasets. Covers formats 
supported and ingestion mechanisms. 

2 Knowledgebase Usage 
Intelligence 

Assesses how naturally and intelligently the model weaves custom 
knowledge into responses. Goes beyond quoting—checks for synthesis 
and contextual usage. 

3 Knowledgebase 
Reasoning Capability 

Determines if the model can perform reasoning tasks based on the 
knowledgebase, including problem-solving, cross-reference logic, and 
inference. 

4 Dynamic vs Static 
Knowledge Usage 

Measures whether the model can update its internal state or reference 
cache dynamically when fed new knowledge, versus being limited to fixed 
memories. 

5 Multi-source 
Knowledge Integration 

Evaluates how well the model combines and reconciles information from 
multiple sources (e.g., documents + links + manual entries). Critical for 
enterprise and decision-support applications. 

 

 



2. Cognitive & Knowledge Intelligence 

Pillar 8: Reasoning & Cognitive Strategy 
Description: 
This pillar assesses how well an LLM engages in structured thinking, logic, multi-step reasoning, and 
cognitive abstraction. It evaluates the type, depth, consistency, and adaptability of reasoning used by the 
model — a crucial differentiator in real-world applications and complex domains. The newly extracted 
factors also account for how well the model replicates human-like thought patterns, such as causality or 
moral logic. 

 

Total Factors: 8 

Sub-Factors: 14 

# Factor Sub-Factor Description 

1 Reasoning Type 
Support 

Deductive Uses known rules or premises to draw certain 
conclusions. 

  
Inductive Generalizes from patterns or observations; 

probabilistic logic. 
  

Abductive Suggests the most plausible explanation; handles 
incomplete info. 

  
Analogical Maps concepts across domains to reason by 

similarity. 
  

Causal Identifies cause-effect relationships; understands 
implications. 

  
Probabilistic Makes likelihood-based inferences; handles 

uncertainty. 
  

Moral/Ethical Evaluates values-based scenarios and moral 
dilemmas. 

  
Spatial Understands physical arrangements and object 

relationships. 
  

Intuitive Simulates "gut feeling" outputs based on soft 
heuristics. 

  
Formal Logical Uses symbolic or rule-based logic (math, formal 

proofs, etc). 



2 Strategy 
Implementation 

Chain-of-Thought Outputs intermediate steps before final answer. 

  
Tree-of-Thought Branches into multiple reasoning paths before 

aggregation. 
  

Sketch-of-Thought Outlines reasoning frame before filling in answers. 

3 Consistency in 
Reasoning 

– Measures whether the model holds logical 
coherence across steps. 

4 Adaptability to 
Problem Type 

– Can reasoning modes shift based on question 
type? 

5 Multi-Hop/Step 
Reasoning 

– Evaluates ability to chain logic across contexts, 
facts, or documents. 

6 World Model 
Awareness 

– Measures if model has any internal simulation of 
real-world physics or behavior. 

7 Processing Time Usage – Whether longer inference leads to better 
reasoning accuracy (deliberation). 

8 Hybrid Reasoning 
Systems 

Symbolic Module 
Support 

Can external symbolic logic engines be 
integrated? 

  
Neural-Symbolic 
Fusion 

Combines statistical learning with symbolic 
systems. 

 

     Additional Notes: 

• These distinctions help assess why a model performs well or poorly on certain tasks (e.g., failing 
at causal inference but excelling in analogies). 

• Some newer LLMs (like Gemini 1.5 or OpenAI's o1 models) are explicitly tuned to support deeper 
multi-step reasoning or spend more compute during inference. This creates a new benchmarking 
opportunity. 

• The World Model Awareness and Hybrid System Support factors are essential as we move into the 
era of Neurosymbolic AI and tool-augmented agents. 

 



3. Language, Culture & Real-World Adaptability 

Pillar 9: Localization & Language Coverage 
Description: 
This pillar evaluates how effectively an LLM understands, adapts to, and respects the linguistic, cultural, 
and geographic diversity of users. It covers not only support for multiple languages and dialects but also 
comprehension of regional context, including religion, heritage, customs, geopolitical knowledge, 
history, and urban/rural differentiation. Critical for global applications, citizen services, education, and 
culturally aligned communication. 

 

Total Factors: 5 

Sub-Factors: 11 (initial version — can grow) 

# Factor Sub-Factor Description 

1 Language Support & 
Depth 

– How many languages are supported and to what 
depth (basic, fluent, native-level)? 

1.1 Language Support & 
Depth 

Script & Grammar 
Handling 

Can handle different alphabets (Arabic, Cyrillic, 
Devanagari), punctuation styles, grammar structures. 

1.2 Language Support & 
Depth 

Character 
Encoding & 
Direction 

Right-to-left, accented characters, vertical text. 

1.3 Language Support & 
Depth 

Dialect & Accent 
Awareness 

Can distinguish and generate dialects (e.g., Egyptian 
vs. Levantine Arabic). 

2 Cultural Sensitivity – Awareness and respect for local customs, humor, 
taboos, values, and religious nuances. 

2.1 Cultural Sensitivity Religion Understanding of major religions and respectful tone 
when answering questions involving faith. 

2.2 Cultural Sensitivity Heritage & 
Traditions 

Captures knowledge of national holidays, folklore, 
storytelling styles, etc. 

3 Regional & 
Geographic 
Awareness 

– Knowledge of countries, cities, borders, climate, and 
regional characteristics. 



3.1 Regional & 
Geographic 
Awareness 

Local Geography 
& History 

Historical timelines, independence movements, 
cultural milestones, key landmarks. 

4 Country-Specific 
Knowledge 

– Tailored understanding of laws, norms, educational 
systems, and news relevance by country. 

5 Localization Tools 
Support 

– Can integrate with regional language models, speech 
tools, translation APIs, or voice assistants for 
localization pipelines. 

          Note: This pillar is crucial for building truly global LLMs and is often overlooked in benchmarking. 
Many models may score high in fluency but low in real-world regional understanding. 

 

 



3. Language, Culture & Real-World Adaptability 

Pillar 10: Domain Focus & Specialization 
Description: 
This pillar evaluates how intentionally the LLM was built or tuned for specific industries, verticals, or 
areas of expertise. While many models are trained for general-purpose use, others focus on high-stakes 
fields like medicine, law, or finance — requiring curated datasets, unique reasoning styles, and 
compliance with specialized terminologies. This pillar is essential for selecting LLMs intended for 
mission-critical, regulated, or expert-level tasks. 

 

Total Factors: 3 

Total Sub-Factors: 5 (as examples, not exhaustive) 

# Factor Sub-Factor Description 

1 Domain 
Coverage 

– Determines if the LLM is general-purpose or focused on a 
specific field such as medical, legal, finance, or education. 

2 Domain-
Specific Design 
Intent 

– Indicates whether domain knowledge was explicitly considered 
in model training or fine-tuning. 

2.1 Domain-
Specific Design 
Intent 

Medical Based on corpora like PubMed, clinical notes, or treatment 
guides. Important for diagnostics, patient safety, and 
compliance. 

2.2 Domain-
Specific Design 
Intent 

Legal Includes legal codes, court decisions, contracts. Useful for law 
firms, regulators, or policy automation. 

2.3 Domain-
Specific Design 
Intent 

Financial Trained with financial statements, investor reports, or 
accounting standards. Required for auditability and financial 
integrity. 

2.4 Domain-
Specific Design 
Intent 

Scientific & 
Technical 

Leverages academic papers, technical specifications, or 
industry standards. Prioritizes factual density and formal tone. 

2.5 Domain-
Specific Design 
Intent 

Education Uses academic curricula, textbooks, or teaching materials. 
Useful in adaptive tutoring, exam prep, or curriculum 
generation. 



3 Trusted Domain 
Sources 

– Measures whether the LLM was trained or grounded using 
domain-certified sources (e.g., FDA, WHO, SEC, IEEE, etc.). 
Improves trust and compliance in sensitive sectors. 

          Note: The sub-domains listed above are examples only. This list is not exhaustive and can be 
expanded depending on specific industry use cases. 

 



3. Language, Culture & Real-World Adaptability 

Pillar 11: Behavioral Alignment & Conversational Design 
Description: 
This pillar evaluates how effectively an LLM aligns its conversational behavior with human expectations, 
values, and social norms. It encompasses the model's ability to engage in meaningful dialogues, adapt to 
user feedback, and maintain ethical and culturally sensitive interactions. 

 

Total Factors: 6 

Sub-Factors: 12 

# Factor Sub-Factor Description 

1 Conversational 
Coherence 

Turn-Taking Maintains natural dialogue flow, understanding 
when to speak or listen. 

  
Context Retention Remembers and references previous interactions 

appropriately. 

2 Behavioral Alignment Value Sensitivity Respects and aligns with user values and cultural 
norms. 

  
Emotional 
Intelligence 

Recognizes and responds to user emotions 
appropriately. 

3 User Feedback 
Integration 

Real-Time 
Adaptation 

Adjusts responses based on immediate user 
feedback. 

  
Long-Term Learning Incorporates past interactions to improve future 

conversations. 

4 Ethical 
Considerations 

Bias Mitigation Avoids perpetuating stereotypes or discriminatory 
language. 

  
Transparency Clearly communicates limitations and avoids 

misleading information. 

5 Cultural Competence Localization Adapts language and references to fit the user's 
cultural context. 

  
Inclusivity Ensures language and content are inclusive and 

respectful. 



6 User Empowerment Customization Allows users to tailor the AI's behavior to their 
preferences. 

  
Agency Support Encourages user control over the conversation's 

direction and content. 

 

   Example Use Cases 

• Healthcare Support: An AI assistant that adapts its communication style to match the patient's 
cultural background and emotional state. 

• Educational Tools: A tutoring system that adjusts its teaching methods based on student 
feedback and learning pace. 

• Customer Service: A chatbot that personalizes responses based on user preferences and 
previous interactions, ensuring respectful and effective communication. 

 



4. Ecosystem, Apps & Usability 

Pillar 12: Adoption & Real-World Usability 
Description: 
This pillar assesses how easily and effectively the LLM can be adopted and used in real-world 
applications — by individuals, teams, and organizations. It measures time-to-value, accessibility for non-
experts, integration flexibility, and cross-industry usability. It also evaluates how well the model adapts its 
tone and workflow support for business and educational contexts. 

Total Factors: 8 

# Factor Description 

1 Ease of Adoption for Non-
Technical Users 

Can users without ML or programming knowledge effectively 
use the LLM? This includes intuitive interfaces and minimal 
setup friction. 

2 Time-to-Value for Businesses Measures how quickly enterprises or teams gain actionable 
value from the LLM (e.g., task automation, insight generation). 

3 User Interface Integration 
Options 

Flexibility in embedding the LLM into internal tools, web apps, 
mobile apps, or third-party platforms using APIs, SDKs, or low-
code methods. 

4 Support for Education and 
Training Use Cases 

Evaluates how well the LLM supports learning workflows — 
tutoring, skill drills, curriculum alignment, or teacher 
assistance. 

5 Enterprise-Grade 
Documentation & Support 
Channels 

Quality, clarity, and availability of docs, onboarding guides, 
official support, and active community resources. 

6 Breadth of Use Case Support 
Across Industries 

Versatility of the model across verticals such as healthcare, 
retail, HR, finance, and education. 

7 Language and Tone Adaptability 
for Public Communication 

Assesses the model’s ability to adjust tone/style for public use, 
including customer service, marketing, and content generation. 

8 Prompt Reusability and Sharing 
Mechanism 

Determines if the LLM supports prompt libraries, templates, or 
collaborative prompt repositories for reuse across teams or 
users. 

 

 



4. Ecosystem, Apps & Usability 

Pillar 13: Application Ecosystem & Custom App Enablement 
Description: 
This pillar evaluates the model's ability to support real-world applications, including ease of custom 
app development, the strength of its plugin/tool ecosystem, and regional/global adoption by vendors, 
developers, and enterprises. It reflects how useful and integrated the LLM is across industries, 
geographies, and technical environments. 

 

Factors & Sub-Factors 
# Factor Sub-Factor Description 

1 App Development 
Flexibility 

Low-Code/No-Code 
Support 

Can apps be created with minimal coding 
effort? 

2 
 

SDK/API Availability Presence of official APIs, SDKs, or libraries for 
building on top of the LLM. 

3 
 

Agent/Plugin 
Architecture 

Whether the LLM supports custom GPTs, 
plugins, agents (like AutoGPT, etc.). 

4 Custom App 
Deployment Support 

Cloud Integration Can apps be hosted and scaled on cloud infra? 
(e.g., Azure, AWS) 

5 
 

On-Premise/Edge 
Compatibility 

Availability of deployment for secure or 
regulated environments. 

6 Ecosystem Maturity Number of 3rd-party 
Integrations 

Total ecosystem size: number of integrations, 
extensions, and tools available. 

7 
 

Industry Adoption Rate Where is the model being used? Retail? 
Healthcare? Education? 

8 
 

Global Vendor Adoption In how many countries and markets is this LLM 
being adopted? 

9 App Marketplace or 
Gallery 

Plugin/Agent 
Discoverability 

Availability of official marketplaces for LLM 
apps or assistants. 

 

   Why This Pillar Matters 

• Evaluates commercial readiness 



• Reveals how LLMs empower users to create 

• Highlights ecosystem strength, critical for long-term value 

• Bridges technical evaluation with market adoption 

 



4. Ecosystem, Apps & Usability 

Pillar 14: AI Agent Capability & Enablement 
Description: 
This pillar evaluates how well an LLM can serve as an autonomous or semi-autonomous AI agent — or 
power the creation of one. It covers whether the model itself is deployed as an agent (e.g., ChatGPT, 
Claude, Gemini), and how easily developers or enterprises can build their own agents using it. It also 
examines the tools, APIs, memory capabilities, action frameworks, and support for multi-step task 
execution. 

Total Factors: 5 
(Sub-factors can be added as needed per deployment style) 

 

# Factor Description 

1 Native Agent 
Deployment 

Whether the LLM is already available as an interactive agent (e.g., ChatGPT, 
Gemini, Claude) with tools, memory, or task modules. 

2 Agent-Building 
Support 

Availability of frameworks or SDKs (like OpenAI Assistants API, AutoGen, 
LangChain, etc.) to help developers create agents. 

3 Tool & API 
Integration 

Ability to connect with external tools, databases, APIs, or third-party services 
to execute tasks beyond text generation. 

4 Long-Term Memory 
& State 

Whether the agent can remember past interactions, context, or user 
preferences across sessions. 

5 Multi-Step Task 
Planning 

Support for chain-of-thought prompting, planning modules, or self-reflective 
loops to complete complex tasks. 

 



5. Deployment, Trust & Performance 

Pillar 15: Accessibility & Ecosystem Support 
Description: 
This pillar focuses on how easily the LLM can be adopted, integrated, and utilized by developers, 
enterprises, and end users. It includes ecosystem richness (APIs, SDKs, community tools), availability 
(open-source or proprietary), and user interfaces. The more accessible and ecosystem-integrated the 
LLM is, the easier it becomes to scale and apply across various domains. 

Total Factors: 5 

# Factor Description 

1 Open Source 
Availability 

Determines whether the LLM is publicly released, with model weights 
and/or code available. 

2 API & SDK Access Checks if robust APIs and SDKs are provided for integration into products, 
platforms, or services. 

3 Community & 
Ecosystem 

Evaluates how strong the support community is—active forums, tools, 
plugins, frameworks, etc. 

4 Deployment Interfaces Assesses availability of ready-to-use tools like web UIs, VSCode plugins, 
or chat wrappers. 

5 Documentation & 
Tutorials 

Covers the availability and quality of onboarding documentation, guides, 
and developer resources. 

 

 



5. Deployment, Trust & Performance 

Pillar 16: Security, Privacy & Deployment Control 
Description: 
This pillar examines how well an LLM supports secure deployment, privacy protection, and operational 
control. It is especially important for enterprise, governmental, or regulated environments where data 
protection and local deployment are critical. Key aspects include on-premise capability, encryption, 
privacy guarantees, and user-level control over model interactions. 

Total Factors: 5 

# Factor Description 

1 On-Premise Deployment 
Support 

Evaluates whether the model can be deployed locally or on private 
infrastructure (vs. cloud-only). 

2 Data Privacy Compliance Assesses how well the model aligns with standards like GDPR, HIPAA, 
or other local data regulations. 

3 User Data Isolation Checks if data from one user/session is securely isolated and not used 
to retrain the model. 

4 Auditability & Logging Determines if interactions can be logged, traced, and reviewed for 
compliance and debugging. 

5 Prompt & Output Filtering 
Control 

Measures the ability to apply custom safety, content, or compliance 
filters at deployment. 

 

 



5. Deployment, Trust & Performance 

Pillar 17: Hardware Integration & AI Chip Compatibility 
Description: 
This pillar evaluates how well an LLM can be deployed on or interact with AI-specific hardware. It focuses 
on the model’s ability to run on AI chips, edge devices, or mobile processors — a crucial aspect for 
privacy, latency, offline capabilities, and next-gen AI applications embedded in devices. It also covers 
compatibility with industry-standard chipsets and optimization frameworks. 

Total Factors: 5 

Total Sub-Factors: 0 (for now — can be expanded later) 

# Factor Description 

1 AI Chip Compatibility Assesses whether the LLM can run on-device using AI chips such as 
Apple Neural Engine (ANE), Snapdragon Hexagon, or NVIDIA Jetson. 

2 Hardware Optimization 
Strategy 

Describes if the LLM has been pruned, quantized, or restructured to 
efficiently run on edge or low-power hardware. 

3 Offline Functionality Determines whether the model or its components can run fully offline 
without a cloud connection, preserving privacy and reducing latency. 

4 Embedded Application 
Support 

Indicates whether the LLM is designed or adaptable for embedded 
systems like smartwatches, robotics, IoT, or vehicle platforms. 

5 Integration with 
Hardware Accelerators 

Evaluates compatibility with accelerators like CUDA, TensorRT, CoreML, 
or ONNX Runtime for optimal on-device performance. 

 

 

 



5. Deployment, Trust & Performance 

Pillar 18: Performance & Inference Efficiency 
Description: 
This pillar focuses on how efficiently the LLM performs during inference (i.e., real-time response 
generation), especially under varying hardware and user loads. It evaluates the model's speed, latency, 
resource usage, and ability to scale — all critical for practical deployment in real-world systems, 
especially enterprise, mobile, or embedded environments. 

It helps distinguish models that are not only intelligent but also usable in time-sensitive or resource-
constrained scenarios. 

Total Factors: 5 
Total Sub-Factors: 8 

 



# Factor Sub-Factor Description 

1 Inference Latency – Time taken to generate a response from prompt 
submission. Lower latency is critical for real-time 
applications. 

2 Throughput – Number of tokens or requests processed per second. High 
throughput supports concurrent users and large workloads. 

3 Memory Efficiency – Measures how well the LLM manages memory usage during 
inference — especially important on low-resource or edge 
devices. 

4 Computational 
Resource Demand 

GPU vs CPU 
Dependency 

Evaluates how dependent the model is on GPUs versus 
whether it can run efficiently on CPUs. 

  
Mobile/Edge 
Optimization 

Checks whether the LLM is optimized for ARM, embedded, 
or low-power AI chip deployment. 

5 Scalability & Load 
Handling 

Batch 
Processing 
Support 

Can the LLM process inputs in batches efficiently, aiding 
throughput in large-scale scenarios? 

  
Multi-User 
Concurrency 

How well does the model scale to support many 
simultaneous users without degradation? 

6 No-Code / Low-
Code Agent 
Creation 

– Measures how easily users (especially non-technical) can 
build custom AI agents without coding, APIs, or technical 
deployment — often via visual builders or integrated agent 
platforms (like ChatGPT Custom GPTs or Claude 
Workflows). 

 

 



6. Control & User Experience Interface 

Pillar 19: Data Analytics & Business Intelligence 
Description: 
This pillar evaluates how effectively the LLM contributes to data science workflows, BI platforms, and 
analytics decision-making. It focuses on the LLM’s ability to interpret, summarize, or reason over both 
structured and unstructured data. A high-performing LLM in this pillar can assist in report generation, 
predictive modeling, trend identification, dashboard querying, and bridging the gap between natural 
language and analytics output. 

Total Factors: 7 

# Factor Description 

1 Textual Data Interpretation Ability to analyze open-text feedback, comments, surveys, or logs to 
derive trends, sentiment, or insights. 

2 Structured Data 
Assistance 

Capacity to interpret, query, or generate insights from tables, 
spreadsheets, databases, etc. 

3 Predictive Modeling 
Support 

Assists in suggesting models, generating code, or helping interpret 
regression/classification results. 

4 Feature Engineering & 
Extraction 

Helps extract relevant features or suggest engineered variables from 
complex data. 

5 Dashboard & Report 
Summarization 

Converts dashboards or raw analytics into business-friendly 
summaries and executive briefs. 

6 Data QA & Consistency 
Checks 

Helps identify inconsistencies, missing values, or anomalies in 
datasets. 

7 Natural Language 
Querying 

Supports querying BI platforms (e.g., Power BI, Tableau, Looker) using 
plain language for metrics and visuals. 

 

 



6. Control & User Experience Interface 

Pillar 20: Controllability & Prompt Responsiveness 
Description: 
This pillar evaluates how flexibly and reliably an LLM responds to explicit generation parameters. These 
parameters — such as temperature, top_p, and stop_sequences — give users dynamic control over 
response characteristics like creativity, verbosity, repetition, and termination. 
Strong controllability is essential for advanced prompting, fine-grained task alignment, and safe output 
customization across use cases. 

      Factors and Sub-Factors: 

# Factor Sub-Factor Description 

1 Output Creativity 
Control 

temperature Governs randomness in token selection. Low values (0–
0.3) make the output more deterministic; high values 
(0.7–1.0) boost diversity and surprise. 

2 Probabilistic 
Filtering 

top_p Enables nucleus sampling by limiting the next-word 
selection pool to a top probability mass (e.g., 0.9), 
balancing relevance and diversity. 

3 Repetition Control frequency_penalty Penalizes repeated tokens. Higher values reduce repeated 
phrases, useful in summarization and creative writing. 

4 Theme 
Diversification 

presence_penalty Encourages introducing new topics by penalizing already-
seen tokens. Useful for exploration or brainstorming 
tasks. 

5 Output Length 
Management 

max_tokens Limits the number of tokens the model can generate. 
Prevents verbosity and runaway output. 

6 Output 
Termination 
Handling 

stop_sequences Allows defining specific strings at which the model should 
halt generation (e.g., “###” or end-of-conversation tags). 

7 Parameter Range 
Sensitivity 

– Assesses how finely and reliably the model responds to 
small adjustments in parameters (e.g., does 
temperature=0.3 vs 0.7 yield meaningfully different 
outputs?). 

 

 



Every day, I see posts claiming "DeepSeek is better than ChatGPT" or "Gemini is the king now." 
Honestly? Most of them are based on one prompt or a quick test. 
Let’s stop judging billion-dollar LLMs with single-question screenshots. 

So I built something serious… 

   The LLM Evaluation Matrix – Version 1.0 
A first-of-its-kind framework to fairly and deeply evaluate LLMs, agents, and even digital brains. 

      What’s inside? 

   5 Major Categories 

   20 Comprehensive Pillars 

   160+ Detailed Factors & Sub-Factors 

Yes. Over 160. 

And we're not done yet — more pillars and advanced evaluation methods are on the way. 

This matrix helps you: 

  Compare OpenAI, DeepSeek, Gemini, Claude, etc. with structure 

  Use individual sub-factors or evaluate entire ecosystems 

  Apply it to LLMs and next-gen AI systems like custom agents and future "Digital Brains" 

     Excel template coming soon 

             Surprise new evaluation themes on the way 

     And no, I didn’t rank anyone yet — this is the toolkit to do it right. 

Let’s move the conversation from hype to insight       

DM me for early access or collaboration! 

#LLM #AI #GenerativeAI #ChatGPT #GeminiAI #DeepSeek #ClaudeAI #LLMEvaluation #AIFramework 
#AIresearch #FutureofAI #AIagents #DigitalBrains #OpenAI #EnterpriseAI #AIEvaluation #AIgovernance 
#AssemHijazi 

 



Next pillars  

Pillar 21: Future-Oriented AI Capabilities Beyond LLMs 
This pillar evaluates whether a system or architecture incorporates next-generation capabilities that go 
beyond traditional LLM design. 

Sub-Factor Description 

21.1 Multimodal Processing Can the system natively process and fuse multiple modalities (e.g. 
text, vision, audio, gestures)? 

21.2 Domain-Aware 
Embeddings (GNNs) 

Does it use graph-based representations to deeply understand 
domain-specific relationships? 

21.3 Spatial Intelligence Can it understand and predict the state of the physical world using 
3D/4D data (e.g. IoT, sensors, motion)? 

21.4 Synthetic Data 
Utilization 

Does the system support or rely on synthetic data generation for 
training or simulation? 

21.5 Agentic Action & 
Planning 

Can the AI take actions autonomously (beyond generating responses), 
with planning, memory, and execution abilities? 

21.6 Self-Learning via 
Reinforcement 

Does it support adaptive learning over time via feedback/reward loops 
(Reinforcement Learning)? 

21.7 Ethical Guardrails & 
Governance 

Does it include built-in ethical monitoring, behavioral checkpoints, or 
human-in-the-loop design? 

 

Let me know if you'd like: 

• A visual version of Pillar 21, 

• A suggested renumbering if you're adding other pillars before this, 

• Or to continue gathering more pillars and competitors before finalizing the matrix. 

You're building a truly forward-looking framework here — great progress! 
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