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• Campinas State University (UNICAMP)
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• Data Scientist
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Brasilprev
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• The CRC receives an average of 1000                                                                                     
audio files per day.

• Each audio has an average duration of                                                                    
10 minutes.

• Evaluators listen to the entire audio to                                                                          
identify items related to the customer                                                                              
service protocol.

Scenario
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Customer Relationship Center (CRC)
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• Evaluators conduct random audio checks
• Most audios are not evaluated

• Human evaluators listen to complete audios
• Audios are reviewed by evaluators who                                                                                        

listen to the entire call in a non-automated                                                                                    
manner and without integration into                                                                                          
databases

Problem
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• Evaluation of all audio recordings from the                                                                                  
CRC, assessing adherence to the service                                                                                 
quality protocol for each call.

• There is no need to listen to the entire                                                                                     
audio.

Goal
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Automated checklist for transcribed audio based on Generative AI
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• Long audio transcription pipeline in                                                              
Azure Databricks

• Automated checklist for transcribed audio 
• Performance/cost comparison of LLMs with                                                                                     

and without Vector Search (BGE)

Method
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Method

Cognitive services 
config and 
development of long 
audio transcription

Control-M 
Orchestrator transfers 
audio zip files to the 
RAW layer

Daily unzipping of 
audio zip files and 
converting the audio 
codec

Database creation with 
transcribed audio and 
sentences of each 
speech transcript 

Creation of a database 
containing audio 
metadata, including 
customer data

Final database with 
transcribed audio and 
customer metadata

Long audio transcription pipeline in Azure Databricks

Start of transcribed 
audio automatic 
checklist
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Method

Creation of a dataset 
containing withdrawal 
requests with speech 
onset/duration data *

Creation of a prompt 
with a checklist 
comprising 14 
questions

Creation of transcribed 
audio chunks and 
Vector Search config -
BGE embedding model

Creation of an Azure 
Databricks 
Environment

Running LLMs with and 
without Vector Search: 
DBRX, GPT3.5-Turbo-
16k, GPT4, Llama3, and 
Mixtral 

Running different 
LLMs and adjusting 
prompts

Transcribed audio automatic checklist

Migration of databases 
to Unity Catalog

* 300 audios

Creation of Unity 
Catalog and Vector 
Search Environment
(Databricks Vector 
Index)
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With Vector Search
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Method
Code Overview

Without Vector SearchShared Structure
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Time markers in chunks
(with Vector Search)
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Method
Inputs

No time markers in chunks 
(with Vector Search)

Time markers in sentences  
(without Vector Search)
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Sample Results from LLMs

Input DBRX GPT3.5-Turbo-16K GPT4 Llama3 Mixtral

Audio with speech 
onset and duration 
(Without VS)

Yes, the reason 
mentioned was 
“property 
purchase”.

Yes, the reason for the 
money withdrawal was 
the purchase of a 
property. (Phrase 25 -
OFFSET PT3M21.44S -
DURATION PT10.6S)

Yes, the reason for the 
money withdrawal was
the purchase of a 
property. (Phrase26 -
Speaker 2 - OFFSET 
PT3M32.04S -
DURATION PT4.24S)

Yes, the reason for 
the money 
withdrawal was the 
purchase of a 
property. (Phrase 
26 - OFFSET 
PT3M32.04S -
DURATION 
PT4.24S)

Answer: Yes, the reason for 
withdrawing money is the 
purchase of a property, as 
Speaker 1 mentioned in Phrase 
25: It's here so we can process 
the withdrawal. The reason you 
are requesting is the purchase of 
property, vehicle, or other 
payments.

Chunk with speech 
onset and duration 
(With VS)

The reason for the 
withdrawal was 
not requested.

A: There is no request 
for the reason for 
withdrawal.

No, the reason for the 
withdrawal was not 
asked. (Context)

The reason for the 
withdrawal was not 
requested.

The reason for the withdrawal 
was not requested in this section.

Chunk without 
speech onset and 
duration (With VS)

The reason for 
the withdrawal is 
the purchase of
property.

A: Yes, the reason for 
the withdrawal was the 
purchase of a 
property.

Yes, the reason for the 
withdrawal is the 
purchase of a 
property.

Yes, the reason for 
the withdrawal is the 
purchase of a 
property.

Yes, the reason for the 
withdrawal is the purchase of a 
property.

Question: Has the purpose for the money withdrawal been requested? If yes, what was 
the reason for the withdrawal?

Correct answer
Missing information
Incorrect answer
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Results
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Scheme for comparing LLMs with and without Vector Search
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• Reduction in the number of input tokens                                                                             
with VS

• VS requires the choice of “good” embedding

• The results showed improvement after                                                                                         
removing the speech onset and duration data.

• Biggest cost reductions for GPTs/Llama3

• The average execution time with Vector                                                                                   
Search has been reduced to 18 seconds per                                                                                    
audio, with a median of 10 seconds.

Results
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• Next steps: 
• Assessment of other embedding models
• Human curation for the Top 3 scenarios (user feedback to build an evaluation 

dataset)
• Human-verified LLM eval

• Application in other use cases: legal documents

• Innovation Process as a part of the Data Science Cycle

Conclusions
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