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Prompt Engineering: Wizardry of the 2020s

2civitai.com

http://civitai.com


Taxonomy of Prompt 
Engineering Techniques

3A systematic survey, Sahoo et al, 2024

https://arxiv.org/abs/2402.07927


● In the context of prompt engineering,
● … few shot learning == providing examples in prompt

Few Shot Learning and In-Context Learning

4

Training Fine-Tuning In-Context Learning /
Prompt Engineering

● Require many samples
● Slow and expensive
● Generates a new model
● Bigger capacity

● Few examples
● Fast and cheap
● Does not generate a new model
● Depends on foundation model

Domain Transfer



Few-Shot (In-Context) Learning
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Chain-of-Thought

6Wei et al.  Chain-of-Thought Prompting Elicits Reasoning in Large Language Models. 2022 – Google Brain

https://arxiv.org/abs/2201.11903


Chain-of-Thought
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Chain-of-Thought
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This is not “standard prompting”.  It’s a 
control setting in evaluation.

CoT implemented by
One-Shot In-Context Learning

The goal is to change the behavior of 
LLM.

True Standard Prompting



Zero-Shot-CoT

9Kojima et al. Large Language Models are Zero-Shot Reasoners. 2022

https://arxiv.org/abs/2205.11916


Zero-Shot CoT

10



Self-Consistency (Majority Vote over 40 outputs)

11Wang et al. Self-Consistency Improves Chain of Thought Reasoning in Language Models. ICLR 2023 – Google Brain

How does one marginalize non-numerical responses?

https://arxiv.org/abs/2203.11171


Detour: Extracting Numbers from Generation

● Method 1. Writing a Parsing Function
● Method 2. Grammar Constrained Generation
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Force extracting answer by prompt injection and grammar constraints.

1. Let x be the number of vertices with exactly 3 edges meet.
2. Since there are 12 rhombus faces and each face has 4 vertices, the total number of vertices in 
the rhombic dodecahedron is 12 * 4 = 48 vertices.
3. Each vertex has either 3 or 4 edges meet, so the total number of vertices with 4 edges meet is 
48 - x vertices.
4. The number of edges in the rhombic dodecahedron is therefore (3x + 4(48-x)) = 180 edges.
5. Therefore the answer to this problem is 5

Code excerpt from Numina’s Winning Solution

Python Library: outlines

https://github.com/outlines-dev/outlines


Auto-CoT

13https://arxiv.org/pdf/2210.03493

Sentence BERT Embedding
K-means Clustering

k == 8

Selection Criteria:
Question < 60 tokens
Reasoning < 5 steps



Tree-of-Thought

14https://arxiv.org/pdf/2305.10601,  2023

https://arxiv.org/pdf/2305.10601


Coding Challenges with ToT

● How to cache state to reduce computation?

● How to avoid GPU memory overflow?

Swap past_key_values out to main memory.
15
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Graph of Thought

16https://arxiv.org/pdf/2308.09687

Substantially more complicated and more difficult to apply.
Requires a multi-agent architecture:
- Parsing agent.
- Aggregating agent.



ReAct: Synergizing Reasoning & Action

17
Github

https://github.com/ysymyth/ReAct


ReAct: Synergizing Reasoning & Action

● Limited to specific domains.
● Few-shot in-context learning for ToC behavior and tool usage.
● Action space design.  Example Wikipedia web API given in paper

○ Search[entity]: returns first 5 sentences from the search results
○ Lookup[string]: return the next sentence containing string
○ Finish[answer]
○ Intentionally weakened to simulate how human interact with Wikipedia
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Emotional Prompting

19Anecdote: Adding “try your best” to prompt improves model performance.

https://arxiv.org/pdf/2307.11760



Emotional Prompting
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Hallucination

21



Hallucination Mitigation

● False or misleading information presented as fact.

22ChatGPT 4o – 2024-08-12



Hallucination Mitigation Techniques

23A Comprehensive Survey …by Tonmoy et al 2024.

https://arxiv.org/abs/2401.01313
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Retrieval Augmented Generation



What is Retrieval Augmented Generation
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The RAG Framework
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Survey paper

https://arxiv.org/pdf/2312.10997


Paradigms of RAG
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Main Effective RAG Techniques

● Query rewrite

● Rerank
○ Retrieve a bigger set of items
○ Rerank with more advanced (expensive) methods

● Summarization
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Text Retrieval with Vector DB

29



The Vector Paradigm of Text Retrieval

30

Text
to be Indexed

Chunking

1 0 1 0 1 0 1 0

1 0 1 0 1 0 1 0

1 0 1 0 1 0 1 0

1 0 1 0 1 0 1 0

Embedding

Vector
DB

Query Text

1 0 1 0 1 0 1 0

K-NN Search



Chunking

● API unstructured text ⇒ A list of snippets
● Key parameters: (average) chunk size

Demo: Chunkviz

○ Fixed-sized chunking
○ Recursive Chunking
○ Split by Character

● Semantic Chunking
● Structured documents (code, markup, HTML, etc)

31Recommended library:  LangChain

https://chunkviz.up.railway.app/


Embedding

● Object (text snippet, images, …) ⇒ feature vector
● Key parameter: number of dimensions

Demo: Embedding Projector

● Methods
○ Using embedding models/APIs
○ Extracting embedding from generic LLM

32

https://projector.tensorflow.org/


Leaderboard

https://huggingface.co/spaces/mteb/leaderboard

33Library recommendation: https://huggingface.co/sentence-transformers

https://huggingface.co/spaces/mteb/leaderboard
https://huggingface.co/sentence-transformers


More On Embedding

● Feature extraction for similarity measurement
● High-dimensional spaces
● Different similarity measurements

○ L2 distance
○ Cosine distance
○ Inner product

● Neural networks are good at feature extraction
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ANN Benchmark

35Recommended library: Milvus

https://github.com/erikbern/ann-benchmarks


History
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Vector DBs

● Performance metrics: speed & accuracy
● Data recovery and safety usually neglected
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Broader History of Information Retrieval

● One central topics of computer science with decades of research
● Database
● Search Engine
● Local tools for text retrieval

○ Library: Lucene
○ Framework: Elastic Search
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Timeline of RAG

● Proposed in 2020 to address knowledge limitation of LLM
● Internet-level RAG is already implemented

○ ChatGPT Plus gained search engine access in 2023
○ Bing integrated with ChatGPT in May 2023
○ It can be improved but low-hanging fruits are gone.

● TODO
○ Domain/organization-level deployment of RAG
○ Value generation with RAG
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https://arxiv.org/pdf/2005.11401

