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Abstract

The term large language model (LLM) refers to machine learning (ML) methods
that analyze or generate text data, represented as sequences of tokens, using a
high-dimensional model with billions of model parameters. Many current LLMs
use a variant of a transformer that is trained via self-supervised learning. The
training task is to predict words that are intentionally removed from a large
text corpus, a construction that yields large training sets of labeled data points
with little human supervision. A trained LLM maps an input sequence of tokens
to a probability distribution over the next token. A prominent application is
conversational artificial intelligence (AI), which generates human-like text for
tasks ranging from answering questions to writing computer code.

Definition

An LLM is an umbrella term for machine learning (ML) methods that use
high-dimensional ML models (with billions of model parameters) trained on
large collections of text data. LLMs are used to analyze or generate sequences
of tokens that constitute text data. Many current LLMs use some variant of a
transformer that is trained via self-supervised learning, i.e., the training is based
on the task of predicting a few words that are intentionally removed from a large
text corpus. Thus, labeled data points can be constructed simply by selecting
some words from a given text as labels and the remaining words as features
of data points. This construction requires very little human supervision and
allows for sufficiently large training sets for LLMs (Brown et al., 2020; Devlin et
al., 2019). A prominent application is conversational artificial intelligence (AT)
which generates human-like text for tasks ranging from answering questions to
writing and debugging computer code.
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Figure 1: Signal-flow chart of an LLM. An input sequence of tokens is mapped
to vectors by an embedding, refined by N stacked transformer blocks, mapped
back to vocabulary scores by the unembedding, and turned into a probability
distribution over the next token via softmax function
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