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Why do we  need a self generation method for 
instructions?

●  Large “instruction-tuned” language medals are popular today.
● They generalize zero-shot to new tasks.
● LLM developments are powered by two key components: large pretrained LMs 

and human-written instruction data (e.g., PROMPT-SOURCE and 
SUPER-NATURAL-INSTRUCTIONS or SUPERNI)

● Human-written instructions are often limited in quantity, diversity and creativity.
● SELF-INSTRUCT: Framework for improving the instruction-following capabilities of 

pretrained LLMs by bootstrapping off their own generations.
○ Generates instructions, input, and output samples from a LM, then filters invalid or similar 

ones before using them to finetune the original model.
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How does Self-Instruct work broadly?

1. Generating task instructions.
2. Determining if the instruction represents a classification task.
3. Instance generation with either an input-first or output-first 

approach.
4. Filtering low-quality data.
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How does Self-Instruct work? Instruction 
Generation

● Start with 175 tasks (1 instruction and 1 
instance for each task).

● Prompt used for generating new instructions.
● 8 existing instructions are randomly sampled 

from the task pool for in-context demonstration.
● The model is allowed to generate instructions 

for new tasks, until it stops its generation , or 
reaches its length limit.

● Of the 8 instructions, 6 are from the human 
written tasks, and 2 are from the 
model-generated tasks in previous steps to 
promote diversity.
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How does Self-Instruct work? Classification Task 
Identification

● Prompt the LM in a few-shot way
● Using 12 classification 

instructions and 19 
non-classification instructions 
from the seed tasks.
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How does Self-Instruct work? Instance 
Generation 

● Given the instruction and their task type, generate instance for each 
instruction independently.

● Model needs to
○ Understand what the target task is, based on the instruction
○ Figure out what additional input fields are needed
○ Generate input and output.

● Prompt with instruction-input-output in-context examples from other tasks.
● Input-first Approach: ask a LLM to come up with the input fields and then 

outputs.
○ Can generate input biased towards one label , especially for 

classification tasks (e.g for grammar error detection, it usually 
generates grammatical input).

● Output-first Approach for classification tasks: first generates the 
possible class label, and then condition the input generation on 
each class label. 
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How does Self-Instruct work? Filtering and 
Postprocessing

● Remove Instructions if
○ ROUGH-L similarity with any existing instruction >= 0.7, for diversity.
○ Contains some specific keywords (e.g., image, picture, graph) that usually can not be processed by LLMs.
○ Too long or too short

● Filter out instances if
○ They are exactly the same or those with the same input but different outputs.
○ Instance output is a repetition of the input

● Fine tuning GPT3-SELF-INST from GPT3 on the entire generated data cost $338 (2 epochs)
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Self-Instruct dataset properties

● 52K instructions and more than 82K 
instances.

● GPT3 LM (“davinci” engine)
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How does GPT-3 Self-Instruct perform?

● We further finetune GPT model with data from 
PROMPTSOURCE (T0 training) and SUPERNI.

● Zero-Shot Generalization on SUPERNI benchmark 
○ SELF-INSTRUCT can boost GPT3 performance by a large margin 

(+33.1%)
○ Nearly matches the performance of InstructGPT001.
○ It can further improve the performance even when a large amount 

of labeled instruction data is present.
● Generalization to User-oriented Instructions on Novel Tasks

○ Across various domains where large LMs may be useful (e.g., 
email writing, social media, productivity tools, entertainment, 
programming) , they craft instructions related to each domain 
along with an input-output instance.

○ Get GPT3-Self-Instruct outputs judge by humans.
○ SELF-INSTRUCT outperforms using existing public instruction 

datasets by a large margin.
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How does GPT-3 Self-Instruct perform?

● As we increase number of instructions, we 
see consistent improvement as we grow the 
data size.

● Use Instruct PT003 to re-generate the 
output field of all out instances given the 
instruction and input. We then use this 
improved version of our data to finetune 
GPT3. 10



Summery

● SELF-INSTRUCT: a method to improve the instruction-following ability of LMs via their own 
generation of instruction data.

● A large-scale dataset of 52K instruction for diverse tasks, and fine tuning GPT3 on this data 
leads to a 33% absolute improvement on SUPERNI over the original GPT3.
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Thank You
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