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How LLMs work
A Technical Review
How Does GenAI “Think”?
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The Three Pillars of LLM Power



Human Analogy LLM Reality

Memorizing every song phonetically. Perfect mimicry 

of sounds and patterns, but zero understanding of the 

language or meaning.

Reproducing stylistic and syntactic patterns from massive 

data. Fluent outputs are generated through probability, 

without semantic grounding or true comprehension.

Factual accuracy is an emergent side effect of pattern matching, 

not a guarantee of knowledge.

The “Phonetic Song” Analogy:  
Mimicry Without Meaning.



The Training Pipeline

Untrained LLM

Initial neural network with random weights

Pre-training

Unsupervised learning on massive text corpora. The model learns patterns, structures, and context 
without labeled data.

Supervised Fine-tuning

Training on specific instruction-response pairs to follow directions

RLHF

Reinforcement Learning from Human Feedback teaches helpfulness, safety, and reduces bias

Final LLM

Production model like ChatGPT

Pre-trained models reflect whatever they learned "like a mirror"—no ethical boundaries. 
Fine-tuning adds guardrails, though biases never fully disappear.



Phase 1: Pre-Training (Unsupervised Learning).



Phase 2: Reinforcement Learning from Human 
Feedback (RLHF)

1. Human Ranking

Workers rate AI outputs from best 

to worst based on quality, 

accuracy, helpfulness, and safety. 

Multiple outputs for each prompt 

are compared.

2. Reward Model

A separate model learns to predict 

which outputs humans will prefer. 

It encodes human values and 

preferences mathematically.

3. Policy Optimization

The LLM is further trained to produce outputs that maximize the reward 

model's scores, aligning it with human preferences.

Important nuance: Even after RLHF, biases don't disappear—they often 

become more subtle rather than eliminated.



The LLM Training Pipeline: Layering Alignment on 
Fluency



How Text Generation Works: Tokenization & 
Probability Calculation



Examples



The Role of Temperature: Balancing Determinism & 
Creativity

Temperature is why the same prompt can yield different responses. It's a 

key parameter for controlling the randomness-creativity tradeoff.



Iterative Text Generation: The Token-by-Token Process



Key Technical Terms: Parameters & Tokens



Key Technical Term: Context Window “Working Memory)



Self-Attention Mechanism: The Core of the 
Transformer Architecture



Prediction vs. Understanding: The Truth Gap in LLMs

Large language models generate statistically plausible text based on patterns, not verified facts.



Confidence Style ≠ Factual Accuracy



LLMs: Autocomplete on Steroids



The Analogy That Explains Everything

“
Think of LLMs like someone who memorized every song 

phonetically without speaking the language — they can 

mimic patterns perfectly without understanding meaning.

This explains why AI can:

Sound confident while being completely wrong
Produce different answers to the same question
Excel at common topics but struggle with niche ones



What This Means for You

Anticipate Failures

Test AI at the edges of training data, including recent events and 

obscure topics, to predict where it will struggle.

Understand Confident Errors

Recognize that AI confidence stems from learned patterns, not 

inherent accuracy; it optimizes for plausible-sounding text, not 

truth.

Better Prompting

Improve prompts by understanding you're shaping probability 

distributions, so specificity, context, and varied phrasing are 

crucial.

Appropriate Skepticism

Maintain a skeptical approach and always verify critical 

information; use AI as a tool for drafting and ideation, not as a 

source of truth.



Three Things to Remember

1
LLMs predict, they don’t understand

Sophisticated pattern matching, not comprehension. They know statistics, not truth.

2
Training data shapes everything

Both capabilities (fluency, breadth) and limitations (biases, cutoffs, hallucinations) trace back 
to what was in the data.

3
Technical understanding = better judgment

Knowing how AI works makes you a more effective, more critical user. This is what separates 
an AI Champion.
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