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Why AI Economics

一时代之学术，必有其新材料与新问题。取用此材料，以

研求问题，则为此时代学术之新潮流。治学之士，得预于此潮

流者，谓之预流。

                                            - 陈寅恪：《陈垣敦煌劫余录序》
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AI Economics-双层涵义

⚫“新材料”——新材料“大数据”需要新工具“人工智能”!

⚫ AI for Economics，AI赋能的经济学，甚至整个社会科学！

⚫“新问题”——在数字经济时代，人工智能将如何改变经济

与社会?

⚫ Economics of AI，问题导向，AI与经济社会的关系！
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The Jobs AI Can Do: AI for Economics

⚫ Quantification of Unstructured Data

⚫ New Data and New Measurement

⚫ Prediction/Forecasting

⚫ Causal Inference

⚫ Computation

⚫ Simulation

⚫ Hypothesis Generation
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The Jobs AI Can Do: AI for Finance

⚫ Return Prediction

⚫ Risk-Return Tradeoff

⚫ Optimal Portfolio

⚫ LLM as an expert

⚫ Answering the queen: ML and Financial Crises Prediction
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The Economics of AI

⚫ AI and Economic Growth

⚫ AI and Innovation - AI for Science

⚫ Labor Market



Machine Learning and LLM AI

01
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Machine Learning and Deep Learning
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Transformer

Vaswani, et al (2017). "Attention is all you need." NeurIPS. 

(被引用次数：118159)
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AI 2.0：基础模型+ 生成式AI

1. 基础模型：Transformer作为基础架构，ChatGPT/GPT4 [技术膨胀期]

2. 生成式人工智能：LLM/Diffusion Models突飞猛进。[技术膨胀期]
3. 以数据为中心的人工智能：从模型为中心到数据为中心。[技术萌芽期]

4. 因果人工智能：因果关系与人工智能的结合。[技术萌芽期]

5. 复合型人工智能：“连接主义”与“符号主义”相结合。[技术萌芽期]

6. NeuroAI：神经科学与人工智能交叉研究。[技术萌芽期]
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算力驱动：远超摩尔定律

Source: NVIDA, 2023
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LLMs

Zhao, W. X., Zhou, K., Li, J., Tang, T., Wang, X., Hou, Y., ... & Wen, J. R. (2023). A survey of large language 

models. arXiv preprint arXiv:2303.18223.
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AI4Science: FengWu

Chen et al. (2023). FengWu: Pushing the Skillful Global Medium-range Weather Forecast beyond 10 Days Lead.
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AI Agents
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AI Agents: Corex

Sun et al. (2023). Corex: Pushing the Boundaries of Complex Reasoning through Multi-Model Collaboration.

An intuitive illustration of Corex, employs LLMs as agents to collaboratively solve a problem. The strategies 

encompass the Debate, Review, and Retrieve modes, leveraging both the reasoning process and code synthesis. 

This framework facilitates interactions between models that foster a collaborative environment for the 

derivation of a well-reasoned answer.
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Safety and Alignment



AI for Economics

02



20

AI for Economics

⚫预测 Prediction/Forecasting

⚫计算 Economic Computation

⚫度量 New Data and New Measurement

⚫非结构化数据分析 Quantification of Unstructured Data

⚫模拟 Economic Simulation

⚫假设 Hypothesis Generation

⚫因果 Causal Inference



AI for Economic Forecasting 
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Macroeconomic Forecasting using AI/ML

I. 计量模型

1. 自回归模型

2. 因子模型

II. 机器学习模型

1. 正则化回归模型（LASSO/Ridge）

2. 核回归方法

3. 随机森林

4. XGBoost、GBDT

III. 交叉耦合模型

IV. 衍生组合模型

Yanqing Yang, Xingcheng Xu, Jinfeng Ge, Yan 

Xu. “Machine Learning for Economic 

Forecasting: An Application to China’s GDP 

Growth.” arXiv preprint arXiv:2407.03595, 2024.
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Macroeconomic Forecasting using AI/ML

真实值基本落在预测值的最大与最小值之间。尤其是经济平稳阶段，预测的中位数值趋近于真实

值。在经济波动较大时期，真实值与中位值的差距相对于经济平稳时期有所增大，且模型预测范

围比经济平稳时期更宽，真实值更偏向预测的极端值附近。
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预测结果比较

机器学习模型预测精确度优于

“朗润专家预测”和计量模型预

测。（2005Q3-2015Q4期间）

具有非线性特征的机器学习模型

能够有效的提高预测精确性。这

在梁方等（2021）计量模型结果

的比较中也得到印证：非线性计

量模型的误差小于线性计量模型

的误差。
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预测结果比较

在经济较为平稳的2014-2019年，机器学习相关模型的预测表现优于“一财专家预测”。然而，

在2020年1季度至2022年4季度新冠疫情时期，“一财专家预测”表现优于机器学习相关模型。

由于新冠疫情这类事件的不可预料性，及其经济冲击性质的独特性，在预测中加入其他实时

信息尤为重要。且信息的使用中需善于运用经济学知识，理解经济波动背后的核心推动因素。

这时，专家预测相对于机器学习模型具有较大优势。
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经济变量重要性与可解释性分析

全局角度：Shapley值反映了某个变量对全样本最终预测值的边际影响。通过使用Shapley值，可以

从全局角度评估了各变量的重要性，进而解释模型预测和性能的驱动因素。

对中国GDP增长预测值最为重要的五个变量是：工业增加值、社会消费品零售总额、财新服务业

PMI、钢材产量和PMI。
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经济变量函数形式

每张图描述了局部Shapley值（纵轴）与观察到的变量输入值（横轴），展现了不同模型

学习的各经济变量对预测的函数形式。
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Machine Learning and Financial Crises Prediction
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Machine Learning and Financial Crises Prediction
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Machine Learning and Financial Crises Prediction
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Machine Learning and Financial Crises Prediction
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Machine Learning and Financial Crises Prediction

Fouliard, Jeremy, Michael Howell, and Hélène Rey. Answering the queen: Machine learning and financial crises. 

No. w28302. National Bureau of Economic Research, 2021.
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Financial Machine Learning



AI for Computation:
Quantitative Trade Model



35

AI for Global Trade and Industrial Policies

⚫ Many governments around the world have resorted to trade and industrial policies 

in recent years

⚫ We study optimal trade and industrial policies in a quantitative trade model

Zi Wang, Xingcheng Xu, Yanqing Yang, Xiaodong Zhu. “Optimal Trade and Industrial Policies in the 

Global Economy: A Deep Learning Framework.” arXiv preprint arXiv:2407.17731, 2024.
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AI for Global Trade and Industrial Policies
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AI for Global Trade and Industrial Policies
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Global Trade and Industrial Policies



39

General Problem
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Gradient-based Learning
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Global Trade and Industrial Policies
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Global Trade and Industrial Policies
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Global Trade and Industrial Policies

Iteration Curve for Nash Equilibrium of Global Dual Policy Competition with Scale Economies
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Global Trade and Industrial Policies

Landscape Near Nash Equilibrium for Global Dual Policy Competition with Scale Economies
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Global Trade and Industrial Policies

Nash Tariffs for Global Dual Policy Competition with Scale Economies
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Global Trade and Industrial Policies

Nash Tariffs for Global Dual Policy Competition without Scale Economies
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Global Trade and Industrial Policies

Nash Tariffs for Global Dual Policy Competition with Scale Economies
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Global Trade and Industrial Policies

Nash Subsidies for Global Dual Policy Competition with Scale Economies
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Global Trade and Industrial Policies

Complementary Between Nash Tariffs and Subsidies for Global Dual Policy Competition 

with Scale Economies
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Global Trade and Industrial Policies

Substitutes Between Nash Tariffs and Subsidies for Global Dual Policy Competition 

without Scale Economies
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Global Trade and Industrial Policies

China’s Welfare Change (%) under Randomly Drawn Industrial Subsidies. 

Mean: -4.61%, Median: 0.66%, Max: 2.11%.
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Global Trade and Industrial Policies

⚫ This is the first attempt to use gradient-based learning algorithm and machine-

learning implementation to solve for optimal policies in multi-country-multi-

sector GE models with scale economies.

⚫ Efficiently solve high-dimensional optimal policies under high-dimensional 

(nonlinear) equilibrium system.

⚫ Nash tariffs lead to significant welfare losses, whereas Nash subsidies, if properly 

implemented, lead to considerable welfare gains for all countries.
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Heterogenous Agent New Keynesian Model (HANK) 
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Heterogenous Agent New Keynesian Model (HANK) 
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Heterogenous Agent New Keynesian Model (HANK) 
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DeepHAM

Han, Jiequn, Yucheng Yang and Weinan E. "DeepHAM: A global solution method for heterogeneous agent 

models with aggregate shocks." arXiv preprint arXiv:2112.14377 (2021).



AI for Text Analysis:
Labor Market
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LLMs at Work in China’s Labor Market

中国 美国
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Summary Statistics of LLMs Exposure

Qin Chen, Jinfeng Ge, Huaqing Xie, Xingcheng

Xu*, Yanqing Yang. “Large Language Models at 

Work in China’s Labor Market.” arXiv preprint 

arXiv:2308.08776, 2023.
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Exposure Score on Medium-category Level: LLMs
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Salary and Exposure Score (Medium-category): LLMs
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Annual Wage Growth Rate and Exposure Score 
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Occupational skills and LLMs exposure
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Industrial Exposure Score: LLMs
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Demographic Exposure Score: LLMs
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Share of Vacancies and Exposure Score: LLMs
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Growth Rate of Share of Vacancies and Exposure Score
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NLP, LLM and Text Analysis

⚫ NLP I

➢ TFIDF,  Topic model

⚫ NLP II

➢ Word2Vec

⚫ NLP III

➢ BERT

⚫ NLP IV

➢ GPT, LLMs

✓ Representation/Embedding

✓ Probability

✓ Output Text/Analysis
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LLM and Text Analysis
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LLM and Text Analysis
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LLM and Text Analysis



AI for New Measurement:
Unstructured Data (Other than Text)
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AI and Creativity

⚫ Ever since industrial revolution, there’s debate about whether machines “replace” or 

“augment” human labor

⚫ Many existing literature studies the impact of automation on job creation/destruction

➢ For example, a lot of papers study the impact of “robots”, which perform repetitive 

tasks for humans, on jobs and corporate finance. 

⚫ But one observation is that AI is affecting a lot of “creative” jobs, which are not 

“repetitive” in nature. why and how? 

➢ Chess/GO

➢ Art design/movies

⚫ AI change how creative jobs (industries) are organized; and it also change creativity of 

humans
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Example: Self-Play + RL has changed the industry of Go 
and Chess
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Go AI and Human Learning
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Go AI and Human Learning



AI for Simulation Modeling
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AI for Simulation Modeling: Tax Policy
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AI for Simulation Modeling: Tax Policy
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AI for Simulation Modeling: Tax Policy



81

AI for Simulation Modeling: Algorithmic Behaviors
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AI for Simulation Modeling: Algorithmic Behaviors



83

LLM-based Agents



AI for Hypothesis Generation
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AI for Behavioral Science/Economics
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AI for Behavioral Science/Economics

Source: Ludwig, Jens, and Sendhil Mullainathan. "Machine learning as a tool for hypothesis generation." 

The Quarterly Journal of Economics 139.2 (2024): 751-827.

GAN

Supervised 

Learning



87

AI for Behavioral Science/Economics
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AI for Behavioral Science/Economics



89

AI for Behavioral Science/Economics

Subjects were shown age-risk-morphed image pairs and asked to make a guess about the image that exhibited 

that hidden characteristic more strongly. After completing this guessing exercise on 50 image pairs, subjects 

were asked to write down the facial features that they believed were related to the algorithm’s predictions. 
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AI for Behavioral Science/Economics
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AI for Social Science: Research Stages

Source: Xu et al. "AI for social science and social science of AI: A survey." Information Processing & 

Management 61.3 (2024): 103665.
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AI for Economic Research: Micro Tasks



AI for Causal Inference
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AI for Causal Inference



More: New Problems on AI and 
Human Interaction
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ChatGPT and Task Performance: Experiment Evidence
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ChatGPT and Economic Rationality
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ChatGPT and AI Creativity
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ChatGPT and AI Behavior



Thanks! 谢谢
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