Understanding Al
Hallucination

Exploring the phenomenon of Al-generated misinformation and how to address

it in modern systems.




Al Hallucination

Incorrect or Misleading

Results
Al hallucinations are false outputs

generated by Al models that appear
confident but contain factual errors

or fabricated information.

Multiple Root

Causes
Errors stem from insufficient

training data, incorrect model
assumptions, or biases embedded

in training datasets.

Critical Impact Areas

Particularly problematic in high-
stakes applications like medical
diagnoses, financial trading, and

legal.



How Hallucinations Occur: Data Quality Issues

The Training Data Problem

Al models learn patterns from training data, but accuracy depends entirely on data

quality and completeness.

Incomplete datasets lead to incorrect pattern recognition
Biased data produces systematically flawed predictions

Missing context creates dangerous gaps in understanding

Example: A cancer detection Al trained only on tumor

images might misclassify healthy tissue as cancerous.



How Hallucinations Occur: Grounding Problems

N

Lack of Grounding
Al models struggle with real-world
knowledge, physical properties, and

factual information.

9,
Plausible but Wrong
Models generate outputs that sound
reasonable but are factually incorrect or

irrelevant.
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Real Example
Google's Bard claimed JWST took first
exoplanet photos—actually taken 16

years before JWST launched.
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Common Types of Al
Hallucinations

Incorrect Predictions False Positives

Models predict unlikely events Systems incorrectly flag

with high confidence, like legitimate activities as threats,
forecasting rain when skies are such as marking valid

Clear. transactions as fraudulent.

False Negatives
Models fail to detect actual threats, like missing cancerous tumors in

medical imaging.



Prevention Strategies

Limit Outcomes Quality Training Data Structured Templates
Use regularization techniques to prevent Ensure datasets are relevant, Provide clear frameworks with defined
overfitting by penalizing extreme comprehensive, and representative of real-  elements like title, introduction, body, and

predictions and improving generalization. world scenarios the model will encounter. conclusion for consistent outputs.



Detecting Hallucinations

Modern approaches use specialized metrics and models to identify when Al systems generate unreliable information.



Faithfulness Metric

What is Faithfulness?

Measures factual consistency between generated answers and

given context in RAG systems.

Scored from 0 to 1 range

Higher scores indicate better factual alignment

Essential for retrieval-augmented generation
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Answer Relevance Metric

Measuring Relevance

Assesses how pertinent generated answers are to the original

prompt or question.

Lower scores for incomplete or redundant answers

Higher scores indicate better relevancy

Focuses on prompt-answer alignment
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Specialized Detection Models

(X

Fine-Tuned Models
Purpose-built for detecting
hallucinations in LLMs, especially
useful for RAG applications

summarizing factual content.

O

phi3-hallucination-judge
Developed by grounded-ai for
specialized hallucination detection in

production environments.

®

hallucination_evaluation_m

odel
Vectara's solution for measuring

factual consistency in Al-generated

summaries and responses.



Detection Techniques & Next Steps

Prompt Engineering Evaluation Frameworks
Use LLM-as-a-Judge and Chain Polling techniques to identify Implement systematic measurement pipelines and guardrails
hallucinations through clever prompting strategies. to continuously monitor Al output quality.

Key Takeaways

Al hallucinations are preventable through proper training data and regularization
Detection requires multiple metrics and specialized models

Continuous monitoring is essential for reliable Al systems



