
GPT3: Imitation Learning that 
Imitates Learning 
Zachary Robertson



What is GPT3?

● GPT ~ Generative Pretrained Transformer
● GPT is a language model

○ It predicts the probability of observing 
sentences

○ It does this through clever use of attention



What is a Language Model?

● Language models 
predict sentence 
likelihood

● Chain-rule for 
log-probability



Self-Attention in 60 seconds or less

● We check a set of 
keys for a match with 
a query 

● We return the value 
for each match

● ‘Super’-Convolution



What Can GPT3 Do? (Out of the Box)



What Can GPT3 Do? (Cont.)

● Program a website
● Almost Can Pass a 

Coding Phone Screen
● Medical Diagnosis
● Etc...



What Can GPT3 Do? (Cont.)

● Does fairly well on actual 
language tasks

● More importantly, 
few-shot meaningfully 
updates prior



How Does This Work?

● Prompt Engineering
● Greedy IRL + Cherry-Picking = RL?
● Finite State Machines

○ Computers are finite-state machines not Turing machine
○ GPT3 in this sense could be seen as the most complicated 

learned computational device yet



Prompt Engineering

● How do we discover the right prior for our task?
● Enter: Prompt Engineering

○ Context Stuffing ~ Automatically generate similar text
○ Chaining ~ Break questions up
○ Self-Evaluation ~ ‘Yo be Real’

■ Determine if response is needed



Prompt Engineering



Inverse Reinforcement Learning

● What if you learn the reward function being used by the expert?
● ‘Modern’ approaches will commonly do this indirectly

○ GAIL - copy the state/action distribution of the expert

○ Inverse Disagreement Model / GAILfO- copy the state distribution of the expert

● Well, one of the most indirect ways is to evaluate the likelihood of a 
trajectory under a particular reward function....but GPT3 does this!



GPT3 = IRL?



Natural Selection
1. There exists a task description plus examples that leads to 

monotonically decreasing test error
2. We have a population of policies and use log-likelihood as a 

fitness function
3. GPT can self-supervise



Heuristic for GPT3 ‘Boosting’



The General Case
● Examples can be demonstrations
● In general, GPT3 can learn by reinforcement
● How fast is learning?

○ It depends on the fitness covariance of the population
○ Traits (underlying reward features) evolve according to the price 

equation



Interactive Session (AI Dungeon) / Questions
The Scaling Hypothesis


