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Motivation

Problem: Current NLP systems are brittle and sensitive to slight
changes in data distributions. They are better characterized as narrow
experts.

Goal1: Move towards more general systems which can perform many
tasks

Goal2: No need for manually labeled dataset for each task.
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Existing Approach

Multi-task learning: potential solution towards building general NLP
systems for many tasks:

Training objective:

max
θ

Einput,output,task∼D log p(output|input, task) (1)

Drawback: still requires hundreds of thousands of manually curated
examples

GPT 5 / 30



Generative Pre-Training

Factorization of conditional probabilities:

p(x) = Πn
i=1p(si |s1, s2, ..., si−1) (2)

where (si |s1, s2, ..., sn) is a sequence of symbols

Key insight: language provides a flexible way to specify tasks, inputs,
and outputs all as a sequence of symbols

(translate to french, english text, french text)
(answer the question, document, question, answer).

“Language modeling is able to in principle, to learn the task without
the need for explicit supervision of which symbols are the outputs to
be predicted. The supervised objective is the the same as the
unsupervised objective but only evaluated on a subset of the
sequence.”
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Examples of Naturally Occurring Tasks

Figure: Examples of naturally occurring demonstrations of English to French and
French to English translation found throughout the WebText training set.
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Engineering Effort

Bigger unlabeled dataset: WebText. Web page extractions of 45
million links from the Reddit forum.

Bigger model size: transformer decoder

Byte Pair Encoding (BPE)
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Experimental Results I

Figure: Zero-shot results on many datasets. No training or fine-tuning was
performed for any of these results. LAMBADA: The task is to predict the final
word of sentences which require at least 50 tokens of context for a human to
successfully predict. CBT: predict which of 10 possible choices for an omitted
word is correct.
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Experimental Results II - Winograd Schema Challenge

Figure: Performance on the Winograd Schema Challenge as a function of model
capacity. Example: The city councilmen refused the demonstrators a permit
because they [feared/advocated] violence. a) If the word is “feared”, then “they”
presumably refers to the city council; b) if it is “advocated” then “they”
presumably refers to the demonstrators.
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Tasks Which GPT-2 Doesn’t Do Well

Reading Comprehension (Answer questions based on a given
dialogue).

Summarizaiton

Machine Translation

Question Answering
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GPT-3, an extension of GPT-2

What if we use more data and bigger model?
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Review: GPT-2 Zero-shot
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GPT-3 One-shot and Few-shot
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GPT-3 Results on LAMBDA

Figure: Alice was friends with Bob. Alice went to visit her friend [BLANK]. →
Bob. George bought some baseball equipment, a ball, a glove, and a [BLANK]. →
?
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GPT-3 Results on Question Answering
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GPT-3 Results on Machine Translation
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GPT-3 Results on SuperGLUE

Figure: BERT++ was first fine-tuned on MultiNLI (392K examples) and SWAG
(113K examples) before further fine-tuning on the SuperGLUE training set.
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GPT-3 Generated News Article
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GPT-3 Grammar Correction I

GPT 21 / 30



GPT-3 Grammar Correction II

Figure: In the third example, the model not only adjusts grammar, but also
removes the word ?cheap? in a way that alters meaning
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GPT-3 Arithmetic
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Some Reflection on GPT-3

From the example of doing arithmetic, GPT-3 is definitely memorizing
training data it has seen.

Nonetheless, GPT-3 is good at learning from in-context examples
across a wide range of tasks.

This in-context few-shot learning ability is new to the ML and NLP
community. The model’s parameters do not only contain factual data
but also many language patterns.
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A Little Extra Stuff - Creating Images from Text

DALL·E is a 12-billion parameter version of GPT-3 trained to
generate images from text descriptions, using a dataset of text-image
pairs. It has a diverse set of capabilities, including

creating anthropomorphized versions of animals and objects
combining unrelated concepts in plausible ways
rendering text
applying transformations to existing images

DALL·E is a simple decoder-only transformer that receives both the
text and the image as a single stream of 1280 tokens-256 for the text
and 1024 for the image-and models all of them autoregressively.
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WALL·E Anthropomorphization
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WALL·E Combination of Unrelated Concepts
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WALL·E Rendering Text
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WALL·E Image Transformation
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