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LLMs – In-context learning, CoT
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Announcements

● Practice questions 
Practice session (Apr 20) recording on Ed
Solutions on Ed this evening
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Recall: Decoder-only Large-scale LMs
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Recall: an LLM (large language model) is a …

● Decoder-only 
transformer LM
(at input token wi)
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Recall: An LLM is a … 

● Decoder-only 
transformer LM

● Pretrained with massive 
amounts of text

To perform next word 
prediction
Using self-supervision
(self-training) and 
teacher forcing
Cross-entropy is the loss 
function
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1 (and instruction-tuned, i.e. finetuned on question/answer 
datasets …have not covered these concepts yet)



Recall: LLMs for QA

● Finetuned for QA using supervised finetuning (SFT)
This is just one type of finetuning
Falls under the umbrella of instruction finetuning (i.e., want a pretrained 
language model to learn to follow text instructions)
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Today

● Prompting 
Learning from demonstrations
In-context learning: why does it work?
Chain-of-thought prompting

● Model alignment
Instruction tuning
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Prompting

● A prompt is a text string that a user issues to a LM to get the model 
to do something useful. 

User’s prompt string is passed to the LM
LM iteratively generates tokens conditioned on the prompt

● Also called in-context learning: the prompt creates a context that 
guides the LLM to generate useful outputs

● Prompt engineering:  process of finding effective prompts for a task
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Prompting for sentiment classification

● Prompt = review + 
incomplete statement 
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Prompting for sentiment classification

● Prompt = review + 
incomplete statement 

● Then map the 
response to one of {+, 
-, neutral} or {1, 2, 3, 4, 
5} or …
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Prompting

● Can be used to produce responses for a wide variety of tasks
● Design task-specific templates
● Instruction comes at the end of the prompt; constrains the 

generation
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Prompting: Using additional constraints

● Specify the possible answers
● Final token, “(“, strongly suggests what should follow
● Specify the role of the language model
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At the moment, there is no rigorous science for generating good 
prompts.
1. For a given task, develop a task-specific template that has a free 

parameter for the input text.
2. Given that input and the task-specific template, the input is used to 

instantiate filled prompt that is then passed to a pretrained language 
model.

3. Autoregressive decoding is then used to generate a sequence of token 
outputs.

4. The output of the model can either be used directly as the desired 
output or a task-appropriate answer can be extracted from the 
generated.

14



Today

● Prompting 
Learning from demonstrations
In-context learning: why does it work?
Chain-of-thought prompting

● Model alignment
Instruction tuning
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Learning from Demonstrations:  Few-shot Prompting

● Demonstrations: labeled examples in the prompt template
● Often referred to as few-shot prompting

vs. zero-shot prompting (no examples)

● Let’s consider few-shot prompting for SQuAd…
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Few-shot Prompting

● How many demonstrations?
Not very many
Why? Just demonstrating the task, not providing relevant info for an answer

● How to select demonstrations?
Usually drawn from a labeled training set
Preferably similar to the current input from the user
• Retrieved dynamically from the available training set

Can learn a good set of demonstration examples
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Is prompting a “learning” approach?

● In some sense, yes… information in the context is helping give the 
model more predictive power

In-context learning
Makes use of the transformer attention mechanism
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No gradient-based updates to 
the model’s parameters…
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Chain-of-thought (CoT) Prompting

● Improves performance on many tasks, especially tasks that benefit 
from reasoning

● Intuition: people solve these tasks by breaking them down into 
steps, so let’s include language in the prompt to encourage that
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Chain-of-thought prompting
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Chain-of-thought prompting
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Limitations of LLMs

● Limited by the next-word-prediction training paradigm
● Early models…

Didn’t necessarily follow instructions, unhelpful
Can produce harmful output [more on this next class]

26



Instruction (fine-)tuning: Beyond simple prompting

● To enforce more complicated constraints on the system responses
E.g., restrict a summary to be a particular length

E.g., restrict answer to be from the point of view of a particular persona or 
role 
E.g., specify a more structured output (e.g., using a programming language or 
a data interchange format such as JSON

● Instruction tuning is required
Improves LLM’s instruction-following capability
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Recall: Instruction tuning for QA

● Instruction finetuning for QA using supervised finetuning (SFT)
Create a dataset of example questions and their answers
Train the language model on this data using the normal cross-entropy loss to 
predict each token in the instruction prompt (i.e. the QA pair) iteratively

Q: Where is the Louvre? A: Paris, France

● QA then becomes an instance of conditional (text) generation
Given:      Q: <question> A:
LLM should generate the answer
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Instruction tuning

● Supervised learning for instruction tuning
Referred to as supervised finetuning (SFT)

● Use demonstration examples as additional training for the original 
LLM

● Use the same language modeling objective (next-word prediction)
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Different kinds of finetuning
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