In the evolving landscape of voice agents and Al-powered customer support, managing knowledge bases
effectively is paramount. Many organizations like Air Canada and Al innovators such as Suprmind and OpenAl
leverage Retrieval-Augmented Generation (RAG) to enhance customer interactions by dynamically retrieving and
generating relevant answers. However, a frequent pitfall involves how PDF documents—often the backbone of
corporate policies—are chunked for retrieval, especially when critical exception paragraphs get split across
boundaries. This post dives into how a flawed PDF chunking strategy can impair your RAG pipeline, common
failure points in voice agents, and essential best practices you can apply to fix semantic chunk boundaries and

ensure high-precision entity confirmation.

Setting The Stage: Why Your PDF Chunking Strategy Matters

PDFs are ubiquitous for storing policies, procedures, and exceptions. When these are the knowledge base for RAG
systems, how you split or “chunk” the document profoundly impacts retrieval quality and downstream voice agent
performance. A naive split will slice paragraphs arbitrarily, breaking exception conditions that define when policies

do or don't apply. This leads to confusing or outright wrong responses.

Consider a typical policy PDF with a standard clause and an “exception paragraph” that dictates when the rule
does not hold. If your chunking method cuts the exception in half or leaves it dangling separately, the retrieval
pipeline might only find the standard rule but miss the exception. The result? A voice agent spouting inaccurate

policy details, frustrating customers and increasing call center load.

Seven Failure Points in Voice Agents Triggered by Poor RAG Chunking

From my 12 years in contact center and conversational Al implementations—including IVR to voice-Al migrations
like those supporting telecom and retail giants—I've observed recurring failure modes linked with document

chunking errors:

1. Fragmented Exception Handling: Exceptions or footnotes are split mid-sentence, leading Al to misconstrue

the rule completely.

2. Out-of-Context Snippets: Chunks containing single lines without context lose semantic meaning, causing

non sequitur responses.

3. Entity Confusion: Names, codes, or numbers split across chunks create ambiguity. For example, “Policy code

B-3172" rendered as “B three” in one chunk and “one seven two" in another.

4. Overlapping Chunk Boundaries: Poor segmentation where chunks overlap can cause duplicate or

contradictory retrievals.

5. Latency and Inefficiency: Small chunks might lead to excess API calls to RAG backends (e.g., OpenAl

embeddings) slowing down real-time systems.

6. Semantic Drift: With improper chunking, the “source of truth” for critical facts can become blurry, increasing

hallucination risks.

7. Error Propagation in Speech Pipelines: In voice agents using speech-to-text (STT) and text-to-speech (TTS),
inaccurate chunk retrieval feeds incorrect inputs to STT engines, compounding transcription errors and making

readback confirmations unreliable.

RAG Limits and the Need for Knowledge Base Hygiene



RAG is powerful but its effectiveness hinges on clean, well-structured inputs. For instance, OpenAl embeddings
have token limits that constrain chunk size, making the temptation to use simple split-by-page or fixed-character

count chunking common but flawed. Effective chunking requires attention to:
¢ Semantic Chunk Boundaries: Splitting on logical boundaries like paragraphs, sections, and sentences, not
arbitrarily.
* Exception Paragraph Handling: Treating exceptions as indivisible units linked to their antecedents.
* Entity Preservation: Ensuring entities such as policy IDs or customer codes stay intact within a chunk.
® Revision Control: Periodically auditing knowledge base documents for outdated or conflicting information to

prevent stale retrievals.

Good knowledge base hygiene means adopting tooling that automatically detects these semantic breaks and

exception boundaries before ingestion into RAG pipelines.

Live Tools as the Source of Truth for Customer-Specific Facts

When voice agents handle customer-specific inquiries, facts such as booking references, membership numbers, or

exceptions are constantly changing. This is where static PDFs fall short and the need for dynamic live tools rises.

A

Suprmind and organizations like Air Canada are blending RAG with real-time API integration and live databases
as the source of truth to confirm or override document-based knowledge. Rather than trusting the policy chunk
alone, these systems:

* Cross-validate retrieval results with live customer profiles through APIs.

® Use on-the-fly speech-to-text pipelines to capture the customer's spoken inputs precisely.

* Employ text-to-speech readbacks to confirm critical entities back to the customer, ensuring accuracy before

proceeding.

By marrying RAG outputs with live backend verification, voice agents mitigate errors due to outdated or
incomplete PDF chunks, reducing customer frustration and call escalations.

High-Precision Entity Confirmation and Readback: Best Practices



Voice agents thrive on precision, especially with policy exceptions or customer-specific data. Techniques proven by

leaders in the field include:

Technique Description Impact on Voice Agent Chunk-level Entity Anchors Embedding unique IDs in chunk
metadata to allow reference and retrieval. Ensures exact matching and retrieval of policy exceptions and codes.
Explicit Confirmation Queries Agent asks customer to confirm entities verbally ("Did you say B three one seven
two?"). Reduces misheard or misinterpreted information in speech-to-text pipelines. Text-to-Speech (TTS)
Readbacks System reads back critical info to verify accuracy before actions are taken. Improves trust and reduces
error propagation. Live APl Cross-check Validates entities and exceptions live before finalizing responses. Maintains

up-to-date knowledge base integrity especially for customer-specific data.

How to Fix Your PDF Chunking to Avoid Policy Exception Splits
If your current PDF chunking strategy is causing these exceptions to break, here's a concrete action plan:
1. Analyze Document Structure: Identify all exception paragraphs, footnotes, and entities critical to policy

comprehension.

2. Implement Semantic Parsing: Use NLP parsers or PDF structure tags to segment documents by logical

boundaries (headings, paragraphs, bullet points).

3. Create Exception-Aware Chunking: Tag exception paragraphs to remain attached to the main rule chunk,
avoiding mid-text splits.
4. Preserve Entities: Build preprocessing checks that detect and prevent entity splits (e.g., policy codes,

customer IDs).

5. Test Retrieval Consistency: Run retrieval queries for policy exceptions and validate output completeness
before deploying.

6. Integrate with Live Data Sources: Combine chunks with live facts for customer-specific exceptions.

7. Incorporate High-precision Readbacks: Apply speech-to-text accuracy checks and TTS readbacks in your

voice agent flow.

These steps ensure your knowledge base supports the RAG pipeline perfectly and your voice agents provide

accurate, trustworthy information without “broken” policy exceptions.

Real-World Example: Air Canada’s Voice Agent Fix

Air Canada faced this problem during their transition to suprmind a fully automated voice assistant handling
complex booking and refund policies. Their initial approach split PDF policies by page numbers, causing refund

exceptions to become unusable. Collaborating with Suprmind, they:

® Redefined chunk boundaries based on semantic parsing of policy sections.
® Attached all exceptions directly to their corresponding policy chunks.

® |Integrated live booking status APls as a dynamic source of truth.

* Designed explicit confirm/readback flows for booking codes.

The result was a dramatic improvement in customer satisfaction and a significant reduction in call center

escalations.

Conclusion


https://suprmind.ai/hub/insights/voice-ai-hallucinations/

RAG-powered voice agents are reshaping customer service, but the devil is in the details—especially when

chunking PDF policies that include exception paragraphs. The key takeaways are:

* Never underestimate the importance of semantic chunk boundaries and exception paragraph handling.
* Maintain rigorous knowledge base hygiene to prevent outdated or fragmented insights.

* Use voice pipeline best practices like high-precision entity confirmation and speech-to-text/text-to-

speech readbacks.

* Always prioritize live tools as the source of truth for customer-specific facts.

By applying these principles—championed by companies like Suprmind, Air Canada, and powered through
OpenAl technology—you can rescue your RAG chunking strategy from breaking vital policy exceptions and

deliver an unbeatable customer experience.

What is the source of truth for your policy exceptions? If it's fragmented PDFs, it's time to rethink your chunking

strategy now.




