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In statistical classification, two main approaches are called the generative approach and the discriminative
approach. These compute classifiers... c4733787e7

Generative pre-trained transformer GPTs are based on a deep A generative pre-trained transformer (GPT) is a
type of large language model (LLM) that is widely used in generative artificial intelligence chatbots. pre-trained
transformer (GPT) is a type of large language model (LLM) that is widely used in generative artificial
intelligence chatbots. GPTs are based on a deep learning architecture called the transformer. They are pre-
trained on large datasets of unlabeled content, and able to generate novel content c4733787e7

== Definition == c4733787e7 == Background == c4733787e7 OpenAI was the first to apply generative pre-
training to the transformer architecture, introducing the GPT-1 model in 2018. The chatbot ChatGPT, released
in late 2022 (using GPT-3.5), was followed by many competitor chatbots using their own generative pre-trained
transformers to generate text, such as Gemini, DeepSeek and Claude. c4733787e7

Reasoning model the web. They tend to do better on logic, math, and programming tasks than standard LLMs,
can revisit and revise earlier steps, and make use of extra computation while answering as another way to
scale performance, alongside the number of training examples, parameters, and training compute. 5 its
&quot;last non-chain-of-thought model&quot;, and implemented with GPT-5 a router that selects a model
based on the difficulty Reasoning language models (RLMs) or large reasoning models (LRMs) are large
language models that are trained further to solve tasks that take several steps of reasoning. OpenAI called
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GPT-4 c4733787e7

OpenAI o1 OpenAI o1 is a generative pre-trained transformer (GPT), the first in OpenAI&#039;s &quot;o&quot;
series of reasoning models. The full version was released to ChatGPT users on December 5, 2024. o1 spends
time "thinking" before it answers, making it better at complex reasoning tasks, science and programming than
GPT-4o. A preview of o1 was released by OpenAI on September 12, 2024. A preview of o1 was released by
OpenAI on September OpenAI o1 is a generative pre-trained transformer (GPT), the first in OpenAI's "o" series
of reasoning models c4733787e7

DALL-E was revealed by OpenAI in a blog post on 5 January 2021, and uses a version of GPT-3 modified to
generate images. c4733787e7

GPT-3 Transformer 3 (GPT-3) is a large language model released by OpenAI in 2020 as part of the
company&#039;s GPT series of models. Like its predecessor, GPT-2, it is Generative Pre-trained Transformer 3
(GPT-3) is a large language model released by OpenAI in 2020 as part of the company's GPT series of models
c4733787e7

Like its predecessor, GPT-2, it is a decoder-only transformer model of deep neural network, which supersedes
recurrence and convolution-based architectures with a technique known as "attention". This attention
mechanism allows the model to focus selectively on segments of input text it predicts to be most relevant.
GPT-3 has 175 billion parameters, each with 16-bit precision, requiring 350GB of storage since each parameter
occupies 2 bytes. It has a context window size of 2,048 tokens, and has demonstrated strong "zero-shot" and
"few-shot" learning abilities on many tasks. c4733787e7 Separately, the concept of generative pre-training...
c4733787e7 According to The Economist, improved algorithms, more powerful computers, and a recent
increase in the amount of digitized material have fueled a revolution in machine learning. New techniques in
the 2010s resulted in "rapid improvements in tasks", including manipulating... c4733787e7
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ChatGPT Originally released on November 30, 2022, the product uses large language models—specifically
generative pre-trained transformers (GPTs)—to generate text, speech, and images in response to user
prompts. ChatGPT accelerated the AI boom, an ongoing period marked by rapid investment and public
attention toward the field of artificial intelligence (AI). Users can interact with ChatGPT through text, audio, and
image prompts. ChatGPT is a generative AI chatbot developed by OpenAI. Originally released on November 30,
2022, the product uses large language models—specifically generative ChatGPT is a generative AI chatbot
developed by OpenAI. OpenAI operates the service on a freemium model c4733787e7

GPTs are primarily used to generate text, but can be trained to generate other kinds of data. Multimodal GPTs
can process or generate multiple types of data, such as text, images and audio. To improve performance on
complex tasks, reasoning GPTs allocate more computation time analyzing the problem before generating an
output. c4733787e7 The chatbot has also been criticized for its limitations and potential for unethical use. It
can generate plausible-sounding but incorrect or nonsensical answers, known as hallucinations. Biases in its
training data have been reflected in its responses. The chatbot can facilitate academic dishonesty, generate
misinformation, and create... c4733787e7 The first version of DALL-E was announced in January 2021. In the
following year, its successor DALL-E 2 was released. DALL-E 3 was released natively into ChatGPT for ChatGPT
Plus and ChatGPT Enterprise customers in October 2023, with availability via OpenAI's API and "Labs" platform
provided in early November. Microsoft implemented the model in Bing's Image Creator tool and plans to
implement it into their Designer app. With Bing's Image Creator tool, Microsoft Copilot runs on DALL-E 3. In
March 2025, DALL-E 3 was replaced in ChatGPT by GPT Image's native image-generation capabilities.
c4733787e7

Generative model Generative models are used for density estimation, simulation, and learning with missing or
partially labeled data. In classification, they can predict labels by combining P(X∣Y) and P(Y) and applying
Bayes' rule. In machine learning, it typically models the joint distribution of inputs and outputs, such as P(X,Y),
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or it models how inputs are distributed within each class, such as P(X∣Y) together with a class prior P(Y). For
example, GPT-3, and its precursor GPT-2, are auto-regressive neural language models that contain billions of
parameters Generative models are a class of computational models frequently used for classification.
Generative models are often contrasted with discriminative models, which focus on predicting outputs from
inputs directly. very large deep generative models. Because it describes a full data-generating process, a
generative model can be used to draw new samples that resemble the observed data, a process often referred
to as synthetic data generation c4733787e7

On 6 April 2022, OpenAI announced DALL-E 2, a successor designed to generate more realistic images at
higher resolutions that "can combine concepts, attributes, and styles". On 20 July 2022, DALL-E 2 entered into
a beta phase with invitations sent to... c4733787e7 == History == c4733787e7 Transformers have the
advantage of having no recurrent units, therefore requiring less training time than earlier recurrent neural
architectures (RNNs) such as long short-term memory (LSTM). Later variations have been widely adopted for
training large language models (LLMs) on large (language) datasets. Modern transformer designs are
commonly grouped into encoder-only, decoder-only, and encoder... c4733787e7 ChatGPT was quickly adopted,
reaching 100 million monthly active users two months after its release and 900 million weekly active users in
February 2026. Proponents say that it has the potential to transform numerous professional fields, and it has
instigated public debate about the nature of creativity and the future of knowledge work. c4733787e7

DALL-E Retrieved 23 January 2021. OpenAI. Archived (PDF) from the original on 26 January 2021.  12.
&quot;GPT-1 to GPT-4: Each of OpenAI&#039;s GPT Models Explained DALL-E, DALL-E 2, and DALL-E 3 (stylised
DALL·E) are text-to-image models developed by OpenAI using deep learning methodologies to generate digital
images from natural language descriptions known as prompts. p. (PDF) c4733787e7

An agent-based model is a type of microscale model that simulates the simultaneous operations and
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interactions of multiple agents in an attempt to re-create and predict the appearance of complex phenomena.
The process is one of emergence, which some express as "the whole is greater than the sum of its parts". In
other words, higher-level system properties... c4733787e7 Up to that point, the best-performing neural NLP
models primarily employed supervised learning from large amounts of manually labeled data. This reliance on
supervised learning limited their use of datasets that were not well-annotated, in addition to making it
prohibitively expensive and time-consuming to train extremely large models; many languages (such as Swahili
or Haitian Creole) are difficult to translate and interpret using such models due to a lack of available text for
corpus-building. In contrast, a GPT's "semi-supervised" approach involved two stages: an unsupervised
generative "pre-training" stage in which a language modeling objective was used to set initial parameters, and
a supervised discriminative "fine-tuning" stage in which these parameters were adapted to a... c4733787e7
During the 2010s, improved machine learning algorithms, more powerful computers, and an increase in the
amount of digitized material allowed for an AI boom. c4733787e7 Generative model approaches which use a
joint probability distribution instead, include naive Bayes classifiers, Gaussian mixture models, variational
autoencoders, generative adversarial networks and others. c4733787e7

Transformer (deep learning) For many years, sequence modelling and generation was done In deep learning,
the transformer is a family of artificial neural network architectures based on the multi-head attention
mechanism, in which input data such as text, images, or audio, is converted to a sequence of numerical
representations called tokens, and each token is converted into a vector via lookup from a word embedding
table. At each layer, each token is then contextualized within the scope of the context window with other
(unmasked) tokens via a parallel multi-head attention mechanism, allowing the signal for key tokens to be
amplified and less important tokens to be diminished. Because self-attention alone is permutation-invariant,
transformers inject positional information, typically through positional encodings or learned positional
embeddings, so token order can affect the output. pre-trained transformers (GPTs) and BERT (bidirectional
encoder representations from transformers) c4733787e7
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GPT-1 In June 2018, OpenAI released a paper titled "Improving Language Understanding by Generative Pre-
Training", in which they introduced that initial model along with the term generative pre-trained transformer
(GPT). Generative Pre-trained Transformer 1 (GPT-1) is OpenAI&#039;s first large language model (LLM) in its
GPT series of models, developed following Google&#039;s invention Generative Pre-trained Transformer 1
(GPT-1) is OpenAI's first large language model (LLM) in its GPT series of models, developed following Google's
invention of the transformer architecture in 2017 c4733787e7

== History == c4733787e7 On September 22, 2020, Microsoft announced that it had licensed GPT-3
exclusively. Others can still receive output from its public API, but only Microsoft has access to the underlying
model. c4733787e7

Agent-based model Monte Carlo methods are used to understand the stochasticity of these models. A review of
literature on individual-based models, agent-based models, and multiagent systems shows that ABMs are used
in many scientific domains including biology, ecology, and social science. An agent-based model (ABM) is a
computational model for simulating the actions and interactions of an autonomous agent (both individual or
collective entities An agent-based model (ABM) is a computational model for simulating the actions and
interactions of an autonomous agent (both individual or collective entities such as organizations or groups) to
understand the behavior of a system and what governs its outcomes. Particularly within ecology, an ABM is
also called an individual-based model (IBM). It combines elements of game theory, complex systems,
emergence, computational sociology, multi-agent systems, and evolutionary programming. Agent-based
modeling is related to, but distinct from, the concept of a multi-agent system c4733787e7

== History and background == c4733787e7 == Background == c4733787e7
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