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I want GENAI !!
Can you build a 

PoC? 
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Langchain + 
Streamlit = 

Easy
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So how do I know if my 
chatbot is actually 
working?

Quantative 
Evaluation?

Vibe Checks?
(a.k.a. I just try a few prompts and see if 

its working)
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Your 
chatbot is 

sh**t

Have you tried a 
better model?

Awesome
idea
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Huggingface 
Open LLM 

Leaderboard

Hmm , I better 
just pick the best 

model…

https://crfm.stanford.edu/helm/lite/v1.0.0/#/scenarios / https://huggingface.co/spaces/HuggingFaceH4/open_llm_leaderboard 

https://crfm.stanford.edu/helm/lite/v1.0.0/
https://huggingface.co/spaces/HuggingFaceH4/open_llm_leaderboard
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Not working
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Another 
chunk 
size?

Different 
prompt?

Hybrid 
retrieval?

Reranking?

Another 
model?



AWS DEEP DIVE DAYS – GENERATIVE AI

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved. 10

NEED 
HELP!!!
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Why not pick the best model from leaderboard?

11

HELM - Holistic Evaluation of 
Language Models

Huggingface - Open LLM 
Leaderboard

https://crfm.stanford.edu/helm/lite/v1.0.0/#/scenarios / https://huggingface.co/spaces/HuggingFaceH4/open_llm_leaderboard 

https://crfm.stanford.edu/helm/lite/v1.0.0/
https://huggingface.co/spaces/HuggingFaceH4/open_llm_leaderboard
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No evals With evals
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Which metric 
should I use?

How to get 
test data?

How to 
integrate this 
into my dev 

flow

Is there a tool 
for this?

How do I 
start ???

So I should build 
a custom eval, 

but how?
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Challenges with custom evaluations

19

Metrics Tooling Guidance 
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How to start

20
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Acquiring a dataset for evaluation

21

1
32

Collect real user data
(ground truth)Work with domain experts

to curate a dataset Coldstart by synthetically
generating a dataset
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Create a synthetic dataset

22

generate_dataset_prompt= ""”
<role>You are an experienced QA Engineer […] </role>
<task> Create a question that users could have about the following text […] 
</task>
<rules> Rule 1: The question should make sense to humans even without the 
given text […] </rules>
<text> {text} <text>
<output_format>
{
question: “insert question here”
} 
<output_format>
”””
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Improve the dataset

23

EvolutionSeed
Question

Reasoning
“need for reasoning to answer it”

Conditioning
“introduce a conditional element”

Conversational 
“embed question in conversation”

Amazon Bedrock
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Extend the dataset

24

Source: https://docs.ragas.io/en/latest/concepts/testset_generation.html

EvolutionSeed
Question

Reasoning
“need for reasoning to answer it”

Conditioning
“introduce a conditional element”

Multi-Context
“information from multiple related sections”
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Key takeaways

25

• Use synthetic data creation gets you started quickly

• Oversee creation, especially in early iterations of datasets

• Creation quality is very sensitive to prompting, implement use case 
specific best practices and start small

• Continuously improve the dataset, in best case with user data
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LLM Evaluation methods

28



AWS DEEP DIVE DAYS – GENERATIVE AI

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved. 

Operational and business considerations

29

• Quality

• Cost

• Latency

• Security and Data Privacy

• Licensing 

• Capacity to operate the model

Amazon Bedrock Amazon SageMaker
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What about traditional NLP metrics?

34

Source: https://blog.modernmt.com/understanding-mt-quality-bleu-scores/



AWS DEEP DIVE DAYS – GENERATIVE AI

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved. 

Abstractive nature of LLM tasks and generations

35

Who is Barack Obama?

“Barack Obama is the 44th President of the United States, serving 
from 2009 to 2017.”

“Barack Obama, a Harvard Law graduate and former Illinois Senator, 
made history as the first African American President of the United 
States […].”

Vs.

LLM 1

LLM 2
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Evaluation methods for LLM systems:

40

Cost

Meaningfulness

Exact Matching

Token level
(e.g. Bleu)
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Functional correctness

42

“Name all employees 
that work in sales”

✅

Amazon Bedrock

Reference: 
John Doe, Bob Johnson

SQL Query
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Evaluation methods for LLM systems:

43

Cost

Meaningfulness

Exact Matching

Functional correctness

Qualitative comparison and not drawn to scale 

Token level
(e.g. Bleu)
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Semantic similarity evaluation

46

Source: https://medium.com/mlearning-ai/getting-contextualized-word-embeddings-
with-bert-20798d8b43a4

Mouse 
(Computer)

Mouse 
(Rodent)

distance



AWS DEEP DIVE DAYS – GENERATIVE AI

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved. 

Evaluation methods for LLM systems:

47

Cost

Meaningfulness

Exact Matching

Token level
(e.g. Bleu)

Semantic level
(e.g. BERTScore)

Qualitative comparison and not drawn to scale 

Functional correctness
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Human in the loop / human evaluation

49

Source: https://gitub.com/argilla-io/argilla
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Head to Head comparisons

50

Source: Sagemaker Ground truth
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Evaluation methods for LLM systems:

51

Cost

Meaningfulness

Exact Matching

Token level
(e.g. Bleu)

Human based

Semantic level
(e.g. BERTScore)

Qualitative comparison and not drawn to scale 

Functional correctness
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Bedrock Evaluation
Preview Human evaluation report

Automatic evaluation report

• Choose automatic or human 
evaluation method

• Curated datasets or bring your 
own

• Pre-defined and custom metrics 
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Comparing Human & LLM based evaluation

Source: https://www.databricks.com/blog/LLM-auto-eval-best-practices-RAG
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Implementing LLMs as a judge

57

ASK

DEFINITION

GRADING

PROMPT

Amazon Bedrock

+
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Create an LLMs as a judge

58

ASK

DEFINITION

GRADING

PROMPT

Amazon Bedrock

+ You are a language analyst asked 
to provide feedback to a generated 
text based on the metric 
professionalism […]

Source: https://www.databricks.com/blog/announcing-mlflow-28-llm-
judge-metrics-and-best-practices-llm-evaluation-rag-applications-part
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Create an LLMs as a judge

59

ASK

DEFINITION

GRADING

PROMPT

Amazon Bedrock

+
Professionalism refers to the use of 
a formal, respectful, and 
appropriate style of 
communication that is tailored to 
the context and audience. It often 
involves avoiding overly casual 
language […]

Source: https://www.databricks.com/blog/announcing-mlflow-28-llm-
judge-metrics-and-best-practices-llm-evaluation-rag-applications-part
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Create an LLMs as a judge

60

ASK

DEFINITION

GRADING

PROMPT

Amazon Bedrock

+

Score 1: Language is extremely 
casual, informal, and may include 
slang or colloquialisms. Not 
suitable for professional 
contexts.[…]
Score 5: Language is noticeably 
formal, respectful, and avoids 
casual elements. Appropriate for 
formal business or academic 
settings.
Source: https://www.databricks.com/blog/announcing-mlflow-28-llm-
judge-metrics-and-best-practices-llm-evaluation-rag-applications-part



AWS DEEP DIVE DAYS – GENERATIVE AI

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved. 

Let the LLM decide

61

Amazon Bedrock

“Based on the metric <professionalism> rank the 3 generated <completions>.[…]”

<completion_1> <completion_2> <completion_3>
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Be aware of Biases

62

Source: Judging LLM-as-a-Judge with MT-Bench and Chatbot Arena

Bias Mitigation

Position bias

Verbosity bias

Self enhancement bias

Switching position of answers

Similar completion length

Use different LLMs for generation and 
validation
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Evaluation methods for LLM systems:

64

Cost

Meaningfulness

Exact Matching

LLM-as-a-judge

Token level
(e.g. Bleu)

Human based

Semantic level
(e.g. BERTScore)

Qualitative comparison and not drawn to scale 

Functional correctness
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Key takeaways

• Traditional NLP metrics don’t align well with human preferences 
for complex tasks 

• Choose the optimal metric and evaluation method based on the 
task and resources at hand

• Combine multiple evaluation method types to find a good 
balance between cost, speed and accuracy

65
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Evaluating Retrieval 
Augmented Generation 
(RAG)

66
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store

Query

embed

Recap RAG Architecture

67

Embeddings 
Endpoint

LLM Endpoint

Question + 
Context

Data sources

Knowledge 
base 

3

Vector DB

Retrieve top-k 
chunks as context

2

1

Embed the 
question

1

2

Ingestion

Retrieval

3 Generation

🦜🔗

Chunks

split

Response
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Evaluating your RAG system 

68

Retrieval Generation
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Evaluating retrieval

69

• You can use traditional information retrieval metrics like

• Recall@K - How many relevant contexts did the system retrieve?

• Precision@K – How many of the retrieved contexts are relevant?

• Mean Reciprocal Rank (MRR) – How high up is the first relevant 
retrieved context?

• Mean average Precision@K (MAP) – How high up are all the 
relevant retrieved context?
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Evaluating generation

70
https://www.trulens.org/trulens_eval/core_concepts_rag_triad/

Query

ContextResponse

Context Relevance
Is the retrieved context 
relevant to the query?

(Recall, MRR, MAP)

Groundedness

Is the response supported 
by the context?

Answer Relevance
Is the answer relevant 

to the query?
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Simplified Prompt – Answer Relevance

<role> You are a RELEVANCE grader; providing the relevance of the given 
RESPONSE to the given PROMPT. </role>
<task> Respond only as a number from 0 to 10 where 0 is the least relevant and 
10 is the most relevant. </task>
<rules>GRADING INSTRUCTIONS: {instructions} </rules>
<input>
PROMPT: {prompt}
RESPONSE: {response}
</input>
RELEVANCE: 
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Key takeaways – Evaluating RAG

72

• implement evaluations for each of the components (Retrieval, 
Generation)

• automate evaluations as much as possible, e.g. using LLM-as-a-
judge, augment with human evals (expensive, hard to scale)

• join the next session “Ensuring accuracy of LLM responses with 
state-of-the-art Information Retrieval“ to dive deeper into RAG 
evaluation



AWS DEEP DIVE DAYS – GENERATIVE AI

© 2024, Amazon Web Services, Inc. or its affiliates. All rights reserved. 73

• Invest in building a test set and automate 
evaluation from the beginning

• Pick the right metric and evaluation method based 
on your task and resources

• Use your evals to guide you on what works and 
what doesn’t
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Thank you!
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Please complete the 
session survey.

johlanger

Lukas Wenzel
lukwenzel

Johannes Langer


