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Концептуальный взгляд на взаимодействие 
макро- и микроуровней

Укрупненная схема взаимосвязей между
основными компонентами модели
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Нейронная сеть (три слоя, внутренний – 10 нейронов)

1. Нейронные сети
2. Экспертные системы
3. Нечеткая логика
4. Генетические алгоритмы

Основные направления 
ИИ в экономике:



Языковые модели
Количество 
параметров

Тренировочные 
данные

Дата выпуска

GPT-1 0,117 миллиарда
4,5 ГБ текста из 

7000 книг разных 
жанров

11 июня 2018 г.

GPT-2 1,5 миллиарда
40 ГБ текста, 8 

миллионов 
документов

14 февраля 2019 г.

GPT-3 175 миллиардов

570 ГБ, в основном 
CommonCrawl, 

WebText, 
английская 
Википедия

11 июня 2020 г.

ChatGPT
(на базе GPT-3.5)

175 миллиардов
Дополнительное 

обучение
30 ноября 2022 г.

GPT-4 Неизвестно Неизвестно 14 марта 2023 г.

Generative Pre-trained Transformers (GPT)
Генеративные предварительно обученные трансформеры

(предшественник - технология интеллектуального ввода текста для мобильных телефонов T9)

OpenAI: доступны веса и
технические детали нейронной
сети GPT-2, технические
подробности GPT-3, для GPT-4
пока нет информации.

GPT-4 демонстрирует способности в нескольких
стандартизированных тестах. В ходе тестирования модель получила
1410 баллов по Академическому оценочному тесту (94-й процентиль),
163 балла по Law School Admission Test (88-й процентиль) и 298
баллов по Единому экзамену на адвоката (90-й процентиль).



Точность решения 10 арифметических задач моделями 
различных размеров: точность резко возрастает при увеличении параметров

Tom B. Brown et al. Language Models are Few-Shot Learners
https://doi.org/10.48550/arXiv.2005.14165
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Одно из знаковых событий 2022 года в IT мире – запуск ChatGPT, Generative Pre-trained 

Transformer (разработка OpenAI) 30 ноября 2022 г.: https://chat.openai.com

• 175 млрд. параметров
• Разработан с использованием методов обучения с учителем и с подкреплением



Рекорд по скорости привлечения новых пользователей:

1 млн за 5 дней
100 млн за 2 месяца





This demographic agent-based model (ABM) simulates the behavior and interactions of individual agents within a 
population. The agents in the model can represent individuals, households, or other units of analysis, and their
behavior and interactions are based on demographic processes, such as births, deaths, migration, and aging.

The model is implemented in C# and has two classes: Agent and Population. The Agent class has two properties: 
Age and IsAlive. The Age property keeps track of the age of the agent and the IsAlive property indicates whether the
agent is alive or not. The Population class has a list of Agent objects, a currentYear variable, a maxAge variable, and
a deathProbability variable. The currentYear variable keeps track of the current year in the simulation, the maxAge
variable represents the maximum age an agent can reach, and the deathProbability variable is the probability of an
agent dying in a given year.

The Simulate() method is responsible for advancing the simulation by one year for each agent. It increments the age
of each agent and checks if they have reached the maximum age or if a randomly generated number is less than the
death probability. If either of these conditions is met, the agent's IsAlive property is set to false. This process is
repeated until there are no more agents alive in the population.

The Main method creates a population of 1000 agents with a maximum age of 80 and a death probability of 0.01. It 
then calls the Simulate() method, which runs the simulation until there are no more agents alive. The program then
outputs the year when the simulation ends.

This is a basic example of a demographic ABM, and it can be extended to include more demographic processes such
as births, migration, etc. The model can also be modified to include different types of agents with different
characteristics and behaviors, and to simulate more realistic populations. The ABM approach allows for a more
granular and individualized simulation of demographic processes, as opposed to aggregate models. It can be useful
for studying the impacts of different demographic scenarios on a population, and for understanding the complex
interactions between individuals and their environment.

write a description of this model no less than 2000 

characters

2231



write a description of this model no less than 5000 

characters

353
3

This demographic agent-based model (ABM) simulates the behavior and interactions of individual agents within a population. The agents in the model can represent 
individuals, households, or other units of analysis, and their behavior and interactions are based on demographic processes, such as births, deaths, migration, and aging. 
The ABM approach allows for a more granular and individualized simulation of demographic processes, as opposed to aggregate models. It can be useful for studying the 
impacts of different demographic scenarios on a population, and for understanding the complex interactions between individuals and their environment.
The model is implemented in C# and has two classes: Agent and Population. The Agent class has two properties: Age and IsAlive. The Age property keeps track of the age 
of the agent and the IsAlive property indicates whether the agent is alive or not.

The Population class has a list of Agent objects, a currentYear variable, a maxAge variable, and a deathProbability variable. The currentYear variable keeps track of the 
current year in the simulation, the maxAge variable represents the maximum age an agent can reach, and the deathProbability variable is the probability of an agent 
dying in a given year. This variable can be set to a constant or can be a function of age and/or other factors such as health, socioeconomic status, and environmental 
conditions.

The Simulate() method is responsible for advancing the simulation by one year for each agent. It increments the age of each agent and checks if they have reached the 
maximum age or if a randomly generated number is less than the death probability. If either of these conditions is met, the agent's IsAlive property is set to false. This 
process is repeated until there are no more agents alive in the population.

The Main method creates a population of 1000 agents with a maximum age of 80 and a death probability of 0.01. It then calls the Simulate() method, which runs the 
simulation until there are no more agents alive. The program then outputs the year when the simulation ends.

This basic example of a demographic ABM can be further improved and extended in several ways. For example, the model can include births by adding a birth rate 
variable and creating new agents at each time step. Additionally, migration can be included by allowing agents to move in or out of the population based on certain 
conditions. Furthermore, more realistic populations can be simulated by introducing different types of agents with different characteristics and behaviors, such as 
gender, socioeconomic status, and health status.

Moreover, the model can be enhanced to include more realistic demographic processes such as marriage, divorce, and family formation. These processes can be 
modeled by introducing new agents and allowing agents to form relationships with one another. Additionally, the model can be expanded to include education, 
employment, and other social-economic variables that affect demographic processes.

In addition, the model can be linked to other models or data sources, such as land use or economic models, to simulate the impact of changes in those areas on 
population demographics.

Overall, this demographic agent-based model provides a flexible and powerful tool for simulating and analyzing demographic processes at the individual level. It can be 
used to study the impacts of different demographic scenarios on a population, and to understand the complex interactions between individuals and their environment.



Международная конференция по машинному обучению (ICML):
Статьи, включающие текст, сгенерированный с помощью крупномасштабной
языковой модели (LLM), такой как ChatGPT , запрещены, если созданный текст не
представлен как часть экспериментального анализа статьи.
https://icml.cc/Conferences/2023/llm-policy

Edward Tian: I spent New Years building GPTZero — an app that can quickly and
efficiently detect whether an essay is ChatGPT or human written
3:17 AM · 3 янв. 2023 г.·7,4 млн просмотров

Анализ предложений на предмет их равномерности. Люди пишут неравномерно
(короткие и длинные предложения), ИИ более однороден

Запрет государственных школ Нью-Йорка (6 января 2023)
New York City public schools ban access to AI tool that could help students cheat
New York City public schools will ban students and teachers from using ChatGPT, a powerful
new AI chatbot tool, on the district’s networks and devices, an official confirmed to CNN on
Thursday.
https://edition.cnn.com/2023/01/05/tech/chatgpt-nyc-school-ban/index.html

https://twitter.com/edward_the6/status/1610067688449007618




















ChatGPT

• Генерирует качественный код, который можно использовать даже без
изменений (точно без проблем в виде приложений к дипломным и
диссертационным работам)

• Построение каркаса модели для последующей доработки

• Получение актуальной информации об эффективном способе реализации
программного кода, использовании лучших библиотек

• Быстрая реализация тривиальных операций

Скорее всего следующие реализации (либо ChatGPT либо конкуренты) через
год-два могут серьезно скорректировать IT рынок



Pathways Language Model (PaLM) от Google (540 млрд. параметров)

Ключевые темы данных

Социальные сети (многоязычные) 50%

Отфильтрованные веб-страницы (многоязычные) 27%

Книги (на английском) 13%

GitHub (код) 5%

Википедия (многоязычная) 4%

Новости (на английском) 1%

Общий размер набора данных = 780 миллиардов токенов


