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Few-shot learning

<question and answer pairs>

Q. <question>

A. 

Chain-of-thoughts

Q. <question>

A. Let’s think step by step.

The choice of prompts is crucial for model performance.
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CS224U Homework and bakeoff: Few-shot OpenQA with DSP (https://github.com/cgpotts/cs224u/blob/main/hw_openqa.ipynb)

The choice of prompts is crucial for model performance.



However, there is a mismatch 
between prompts constructed for models 
and prompts written by humans in real life.
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Input

Question Answering

Before Nixon resigned, how many believed he should be removed from office?

A. 79% B. 98% C. 33% D. 57%

What percentage of people

believed Nixon should have been

removed from office?

Approximately 60% of Americans

believed that President Nixon should

have been removed [...]

Output

Humans are usually "not good" at prompting models at first.
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Humans are usually "not good" at prompting models at first.

My class required AI. Here's what I've learned so far (Mollick, 2023)

"Almost everyone's first prompts
were very straightforward. The
usually pasted in the assignment
directly, [...] The result was almost
always a mediocre C- essay."

Ethan Mollick (a professor at the

Wharton School) asked students

to "cheat" on their assignments.

https://www.oneusefulthing.org/p/my-class-required-ai-heres-what-ive


Prompting strategies can be taught.

My class required AI. Here's what I've learned so far (Mollick, 2023)
Jasper 101 Training (https://www.jasper.ai/101)
An advanced guide to writing prompts for Midjourney (text-to-image) (Nielsen, 2022)
Ultimate GPT-4 Crash Course (https://abhishekhq.gumroad.com/l/pqdfx)

https://www.oneusefulthing.org/p/my-class-required-ai-heres-what-ive
https://medium.com/mlearning-ai/an-advanced-guide-to-writing-prompts-for-midjourney-text-to-image-aa12a1e33b6
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Prompting strategies might work for one model, but not all.

MidJourney Styles and Keywords Reference
Why "Prompt Engineering" and "Generative AI" are overhyped

"Prompts are a moving target
- the same prompt generates
different things in SD1 vs
Midjourney 3 vs Midjourney 4 vs
Dall-E 2 vs SD2 - and users will
discover new magic keywords
and best practices"

https://github.com/willwulfken/MidJourney-Styles-and-Keywords-Reference
https://www.latent.space/p/why-prompt-engineering-and-generative
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Prompting strategies can be awfully counterintuitive.

Do Prompt-Based Models Really Understand the Meaning of Their Prompts? (Webson and Pavlick, 2022)

"We find evidence of serious limitations that question the
degree to which such improvement [few-shot learning] is
derived from model's understanding task instructions in
ways analogous to humans’ use of task instructions."

https://arxiv.org/pdf/2109.01247.pdf


Prompting strategies can be awfully counterintuitive.

Are Language Models Worse than Humans at Following Prompts? It’s Complicated (Webson et al., 2023)

"We argue against the earlier claim that high performance
with irrelevant prompts constitutes evidence against
models’ instruction understanding, but we reinforce the
claim that models’ failure to follow misleading instructions
raises concerns."

https://arxiv.org/pdf/2301.07085.pdf


And so... the rise of "prompt engineers"!

Google search results (https://www.google.com/search?q=prompt+engineer+job+postings&oq=prompt+engineer+job+postings)
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However, there is a mismatch 
between prompts constructed for models 
and prompts written by humans in real life.

But... isn't it a bit weird that, right now, 
humans are trying to construct prompts for models?

Shouldn't it be the other way around,
where models are be trained and evaluated to 
"understand" prompts written by humans?



Input Output

Outline: Humans before prompts and models

Models: What model properties become important?

Prompts: How can we capture
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Humans: How do humans use and adapt to models?



Intuitiveness

What properties of models become important for humans?

My class required AI. Here's what I've learned so far (Mollick, 2023)

Understand intents behind instructions

Identify implicit human values

https://www.oneusefulthing.org/p/my-class-required-ai-heres-what-ive
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Intuitiveness

Robustness

Calibration

What properties of models become important for humans?

My class required AI. Here's what I've learned so far (Mollick, 2023)

Understand intents behind instructions

Identify implicit human values

Be consistent and predictable

Handle user variations

Exhibit calibrated confidence

https://www.oneusefulthing.org/p/my-class-required-ai-heres-what-ive


Andrew Ng's tweet (https://twitter.com/AndrewYNg/status/1602725934565830657?s=20)
Evaluating Human-Language Model Interaction (Lee et al., 2022)
GPT-4 Technical Report (OpenAI, 2023)

Calibration: How trustworthy is the model output/probability?

http://arxiv.org/abs/2212.09746
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Teachability Complement-ability

Prompts beyond instruction following: Other properties?

Quickly learn from signals Augment human capabilities

Social dialogue
Chat with the system 
about a given scenario

Find answers to questions
by querying the system

Crossword puzzles
Solve a crossword puzzle
by querying the system

Text summarization
Edit system-generated

summaries for given
documents

Metaphor generation
Write as many

sentences as possible
for a given metaphor

Question answering

Evaluating Human-Language Model Interaction (Lee et al., 2022)

http://arxiv.org/abs/2212.09746




Input Output

Outline: Humans before prompts and models

Prompts: How can we capture

and analyze the prompting

process (over time)?

Humans: How do humans use and adapt to models?

Models: What model properties become important?



How can we capture and analyze the prompting process?

Interaction trace

An interaction trace is a sequence of                 along with timestamps.

Each event is defined at a keystroke level and contains metadata.
events

CoAuthor: Designing a Human-AI Collaborative Writing Dataset for Exploring Language Model Capabilities (Lee et al., 2022)
Evaluating Human-Language Model Interaction (Lee et al., 2022)

https://arxiv.org/abs/2201.06796
http://arxiv.org/abs/2212.09746


Prompts: diegetic vs. non-diegetic

Choice Over Control: How Users Write with Large Language Models using Diegetic and Non-Diegetic Prompting (Dang et al., 2023)

(continuation) (instruction)

A diegetic prompt is part of the users' narrative. 



For example, when the user writes about a vacation in Southeast Asia, 

the story as written so far forms the diegetic prompt.

https://arxiv.org/abs/2303.03199


Prompts: diegetic vs. non-diegetic

Choice Over Control: How Users Write with Large Language Models using Diegetic and Non-Diegetic Prompting (Dang et al., 2023)

(continuation) (instruction)

A non-diegetic prompt is an explicit instruction to the LM.



This instruction is not a part of the resulting document (e.g., travel blog).

It only serves to guide the LM's text generation.

https://arxiv.org/abs/2303.03199
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Input

The Mage, the Warrior, and the Priest

Story writing

Once upon a time, there was a funny mage who lived in a tower.

He loved to play tricks on people and make them laugh.

<Write> <Query><Accept> <Move><Edit> <Move>

<Query> <Accept><Query><Query> [...] <Write>

Once upon a time, there was a

funny mage who lived in a tower.

He loved to play tricks on people

and make them laugh. [...]

Output

Understanding model capabilities with diegetic prompts.



Once upon a time, there was a funny mage who lived in a tower.

He loved to play tricks on people and make them laugh.

<Write> <Query><Accept> <Move><Edit> <Move>

<Query> <Accept><Query><Query> [...] <Write>

Interaction traces can address questions about 
model capabilities for human interaction.

Can LMs generate fluent text in response to user text?

What influences collaboration patterns the most? 

Can LMs contribute new ideas to users' stories?



Creative and argumentative: 20 prompts

Length of final texts: 418 words long

Number of queries: 11.8 per writing session

Acceptance rate of suggestions: 72.3%

Percentage of text written by writers: 72.6%

1445 sessions between 63 users and GPT-3

https://coauthor.stanford.edu

CoAuthor

CoAuthor: Designing a Human-AI Collaborative Writing Dataset for Exploring Language Model Capabilities (Lee et al., 2022)

https://github.com/minalee-
research/coauthor-interface

https://coauthor.stanford.edu/
https://arxiv.org/abs/2201.06796
https://coauthor.stanford.edu/


Complement-ability: Language capabilities
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Can GPT-3 generate fluent text in response to user text?

Text written by user + GPT-3 had the fewest errors and most diverse vocabulary.

CoAuthor: Designing a Human-AI Collaborative Writing Dataset for Exploring Language Model Capabilities (Lee et al., 2022)

https://arxiv.org/abs/2201.06796


Complement-ability: Ideation capabilities

Can GPT-3 contribute new ideas to users' stories?

A woman has been dating guy after guy, but it never seems to work out. She's unaware that she's
actually been dating the same guy over and over; a shapeshifter who's fallen for her, and is
certain he's going to get it right this time.

The shapeshifter himself has always been very talented, and is a doctor by trade. He has decided
to shape shift into a more handsome doctor, kind of like a George Clooney from ER type, because
he knows she loves the show. The shapeshifter, Jim, has done his research and found out that the
woman, Karen, goes to her primary care physician at the Coastal Medical institute. He also knows
that she's been going to Dr. John, who is a specialist, for her asthma. So Jim set up a master plan.
 
He applied for a job at the medical center, knowing that Dr. John had a vacation coming up. Jim
got a job as an Asthma specialist, and he made sure he shadowed Dr. John with all of his
patients so he would take over when he was on vacation. [...]

13% 20%

Suggestions contained
new named entities

Users reused 
new named entities

from suggestions

Ideas generated by GPT-3 were 

accepted and reused by users 

in the subsequent writing.

CoAuthor: Designing a Human-AI Collaborative Writing Dataset for Exploring Language Model Capabilities (Lee et al., 2022)

https://arxiv.org/abs/2201.06796
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Question answering

What percentage of people believed 

Nixon should have been removed from office?

<Write><Query> <Move><Edit>

Interaction traces can be also used for non-diegetic prompts.

<Query>



Input

Before Nixon resigned, how many believed he should be removed from office?

A. 79% B. 98% C. 33% D. 57%

Question answering

What percentage of people believed 

Nixon should have been removed from office?

<Write><Query> <Move><Edit>

Interaction traces can be also used for non-diegetic prompts.

<Query>

Approximately 60% of Americans believed that

President Nixon should have been removed [...]



Input

Before Nixon resigned, how many believed he should be removed from office?

A. 79% B. 98% C. 33% D. 57%

Question answering

What percentage of people believed 

Nixon should have been removed from office?

<Write><Query> <Move><Edit>

Interaction traces can be also used for non-diegetic prompts.

<Query>

Approximately 60% of Americans believed that

President Nixon should have been removed [...]

Output

D. 57%



D. 57%

<Edit><Query>

Was the user able to find the correct answer with the LM?

How many times did the user query the LM?

Approximately 60% of Americans believed that

President Nixon should have been removed [...]

What percentage of people believed 

Nixon should have been removed from office?

<Write><Query> <Move>

Was the model able to adapt to user behaviors?

Interaction traces can address questions about 
model capabilities for human interaction.
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Intuitiveness: How easy is it to use the model?
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TextDavinci TextBabbage Human +
TextDavinci

Human +
TextBabbage

A model with worse zero-shot performance (e.g. TextBabbage) resulted in 

comparable human-LM performance.

Results on Question Answering (Nutrition category)

Evaluating Human-Language Model Interaction (Lee et al., 2022)

http://arxiv.org/abs/2212.09746


Teachability: How quickly can the model learn from humans?

Evaluating Human-Language Model Interaction (Lee et al., 2022)

http://arxiv.org/abs/2212.09746


Teachability: How quickly can the model learn from humans?

Evaluating Human-Language Model Interaction (Lee et al., 2022)

Results on Text Summarization

http://arxiv.org/abs/2212.09746


There is a mismatch 
between prompts constructed for models 
and prompts written by humans in real life.

Right now, humans try to construct prompts for models.

It should be the other way around,
where models are trained and evaluated to 
"understand" prompts written by humans.

We can use interaction traces to gain insights of 
human-LM interaction (e.g., via prompts).



Stanford CS329X Human-Centered NLP (http://web.stanford.edu/class/cs329x/)
Creativity in the Age of AI: AI Impacting Arts, Arts Impacting AI (https://hai.stanford.edu/events/creativity-age-ai-ai-impacting-arts-arts-impacting-ai)

Want to learn more about human-centered approaches?



Prompters
before prompts 
and promptees

Mina Lee
Stanford University

minalee@stanford.edu
minalee.info

Q. Before Nixon resigned, how

many believed he should be

removed from office?

A. It is difficult to estimate an

exact number. However, polls

taken in August 1974 showed

that [...]




