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Data Science: Machine Learning and Natural Language Processing
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Machine learning and natural language processing are two fast—growing fields, and
applying machine learning to natural language processing has driven huge advances
in artificial intelligence. This course provides a systematic introduction to the
foundational theories and practical applications of machine learning and natural
language processing (NLP), with a focus on building efficient data handling and text

analysis systems using Python. Starting from programming essentials and data



preprocessing, the course advances into core NLP tasks such as sentiment analysis,

text summarization, and topic modeling

Students will explore how to apply machine learning techniques to real-world
language data, optimize models, and evaluate performance. By the end of the course,
students will be equipped to build intelligent text analysis systems that support
credit assessment, market sentiment forecasting, and data-driven business
decision-making. Emphasis is placed on hands-on skills to prepare students for

careers in Al, data science, and language technologies.
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1. Python and Regular Expressions Basics

2.Structured Processing of Financial Data

3. Text Data Preprocessing and Cleaning Techniques

4. Fundamentals of Natural Language Processing

5. Text Feature Engineering and Selection Methods

6. Automatic Summarization and Report Generation

7.Sentiment Analysis and Business Analytics Applications
8.Grid Search, Validation, Evaluation, and Performance Metrics
9. Topic Modeling in NLP: LDA

10. Advanced Machine Learning Models for Sentiment Analysis



REZ: (BRTFIE: PErHHERSE. RETFERETR
)

Electronic Engineering: Neuroscience, Microelectronics, and Signal
Processing for Brain-Machine Interfaces
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This course explores the rapidly evolving field of brain/machine interfaces (BMIs)
through the lens of artificial intelligence, signal processing, and microelectronic
systems. Students will gain a foundational understanding of the human nervous system
and neural signal acquisition, while developing hands—on insights into how AI—
particularly machine learning and deep learning algorithms — can decode and

interpret neurological data in real—time.

Key topics include non-invasive and invasive BMI technologies, neural signal
representation, and the implementation of AI models such as convolutional and
recurrent neural networks. Through interactive discussions, technical literature,
and applied research activities, students will discover how Al is revolutionizing
neurotechnology and shaping the future of human—-computer interaction,

neuroprosthetics, and cognitive augmentation."
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1. Introduction to Brain-Machine Interfaces: Circuits, Signals, and the Role of Al
2. Fundamentals of the Human Brain, Nervous System, and Neural Signal Encoding

3.Neural and Electrical Signals: Representation, Transmission, and AlI-based
Analysis



4. Non—-Invasive BMI: EEG, MEG, and AI-Powered Decoding

5. Non—-Invasive BMI: EMG and Pattern Recognition with Al

6. Semi—Invasive Interfaces: ECoG and Al Signal Interpretation

7. Invasive BMI Systems: Electrode Arrays and Neural Decoding Algorithms

8.Deep Learning for Brain—-Machine Interfaces: CNNs, RNNs, and Transformer Models
9. BMI Research Methods: Dataset Design, AI Model Evaluation, and Ethics

10. The Future of AI-Powered Brain-Machine Interfaces
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Behavioural and  Cognitive  Neuroscience @ for  Human
Psychopathology
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This course systematically introduces the applications of neural network models
in the study of human learning, decision—-making, and mental disorders, integrating
cutting—edge approaches from cognitive neuroscience and artificial intelligence.
It covers foundational theories such as associative learning, predictive error
computation, and neural mechanisms of decision—making, while delving into
computational modeling methods for clinical issues like depression, fear disorders,
and psychosis. Through AI techniques including neural networks and reinforcement
learning, it analyzes brain imaging and behavioral data to reveal the neural

mechanisms underlying cognitive and emotional disorders.

Emphasizing the integration of theoretical modeling and clinical applications
while exploring the ethical boundaries of neural prediction. Suitable for students
in psychology, neuroscience, and Al-related fields, it requires no prior programming

experience and provides comprehensive training from theory to practice

3. REAH

1.0 2 W 4 5B 5

2. FUMHR 2 5 1 2 1t 5 5 3

3. PRSRAT A1 5 A Jn 35

4. 1h 2 W 4% R MR E T

5. ARIE 5 ¥ A BT ok H
6. BB AR KA 5 b 22 W] 45 W M o
T ZRA RERA S #AERS
8. £ B W 4 5 AF #
MRS G AR e W %
10. FATH 5+ Z it A

O

1. Neural Networks and Associative Learning

2.Prediction Error and Neurocomputational Learning
3.Decision-Making and Cognitive Control

4. Individual Differences in Neural Network Organization
5.Depression and Neural Circuit Dysfunction

6. Fear Conditioning and Neural Network Plasticity
7.Placebo, Nocebo, & Eating Disorders

8. Attentional Networks and Psychosis



9. Psychopathy and Social Cognition Networks

10.Criminal Behavior and Neurocomputational Modeling
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Algorithms for Big Data
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This course explores the pivotal role of algorithms in the era of big data and
artificial intelligence. Starting with foundational topics such as game theory and
linear programming, it covers key algorithmic techniques including online
computation, multiplicative weights, gradient descent, and backpropagation. The
course transitions into machine learning and deep learning, introducing both
classical models and modern architectures like Generative Adversarial Networks
(GANs), Deep Neural Networks (DNNs), Convolutional Neural Networks (CNNs),
Recurrent Neural Networks (RNNs), and Transformers. Special emphasis is placed on

practical applications in computer vision.



Through a combination of theoretical insights and hands—on implementation, students
will develop a solid understanding of how algorithms facilitate accurate
information-user matching, support large—scale data analysis, and power intelligent

systems in complex environments.
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1. Game Theory and Optimization Fundamentals

2.Linear Programming and Convex Optimization

3.0nline Learning and Streaming Data

4 Multiplicative Weights and Boosting Methods
5.0ptimization Techniques: Gradient Descent

6. Backpropagation Algorithm Explained

7.Classical Machine Learning Models and GANs

8.Deep Neural Networks and Convolutional Neural Networks
9.Recurrent Neural Networks and Transformer Models

10. Deep Learning Applications in Computer Vision
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Al and Subatomic Physics: Scientific Data Analysis and Applications
of Machine Learning
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Experimental subatomic physics is a significant branch of modern particle physics

and nuclear physics. By studying physical phenomena at the subatomic scale, we can



gain a deeper understanding of the properties, interactions, and cosmic evolution
processes of fundamental particles. These studies not only contribute to unveiling
the fundamental constituents of matter but also aid in comprehending the origin and
evolution of the universe. This course focuses on cutting-edge topics in
experimental subatomic physics and the integration of artificial intelligence (AI)
technologies. It offers students a comprehensive understanding of fundamental
particles and their interactions, along with data—-driven approaches behind

high-energy physics experiments.

Topics include the foundations of relativistic kinematics and quantum mechanics,
particle accelerator technologies, Al-optimized accelerator design, and advanced
Al-driven modeling of particle collision data. Special emphasis is placed on the
study of heavy-ion collisions and quark-gluon plasma detection, highlighting how
machine learning and deep learning methods revolutionize experimental analysis.
Designed for students pursuing research in particle physics, nuclear physics, AI,
or interdisciplinary science, this course bridges theory, experimentation, and
algorithmic innovation, empowering learners with the skills to address grand

scientific challenges at the frontier of physics and computation.
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1. Subatomic Physics and the Structure of Matter

2.Relativistic Kinematics and Quantum Mechanics with Python Simulations

3. Experimental Particle Physics and the Standard Model: From Theory to Data

4. Introduction to Scientific Data Analysis: Python, Uncertainty, and Visualization
5.Particle Detectors and Accelerators: Signal Processing with Numpy and Matplotlib

6.Machine Learning Foundations for Particle Physics Data: From Trees to Networks



7.Supervised Learning for Event Classification: Decision Trees and MLPs

8. Unsupervised Learning in High-Energy Data: Clustering and Dimensionality
Reduction

9. Quark—Gluon Plasma and Heavy—Ion Collisions: AI Models for Extreme Matter

10. Deep Learning for Particle Physics: CNNs, RNNs, and Future Discovery Pipelines



RN (BFFHRERF: RIMIEF I EEREY 5 BEK
o A v By L D

Data Analysis, Regression and Statistical Learning
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This course centers on macroeconomic policy evaluationwithinan integrated workflow
of model comparison and dynamic simulation. Students will learn to automate the
retrieval and cleaning of key indicators (CPI, GDP, interest rates) using
programming tools, master mult—source data integration techniques, and build
interactive visualization dashboards that leverage lagged variables and moving

averages to illuminate temporal and spatial patterns.

Through hands—on case studies, from gender wage—gap regression (OLS & IV) and
simultaneous equations for policing and crime rates to spacecraft anomaly detection
(logistic regression) and retail demand forecasting (ARDL) —participants will
compare traditional econometric methods with statistical ML approaches (LASSO,
Elastic Net, decision trees) in terms of predictive accuracy and interpretability.
In the final modules, the course explores frontier applications of deep learning
and causal ML: implementing LSTM and Transformer architectures for inflation and
interest rate forecasting, and deploying Causal Forests to uncover heterogeneous

effects of monetary tightening or fiscal stimulus across sectors and populations.
3. REAH

L. Rt W 5 2 L5 5 B8R A
LEEEA G RN THR. EA L HE E6
3. 2 LA fiit. BT SRMETR

4. gL BN AT %

5. WAEMFAE TAXEMIT

6. R AW &5 R T FOMR T

7. 50 RAR R 5 FOM K S AT

8. A b 5 &S | VA7 %

9. B 18] 7 51 AT 5 B 7 3 U

10. BRI G KBt £ 37 5 A A

1. Foundations of Inference and Macroeconomic Data

2.Regression Models and Prediction: Wages, Gender, and Education
3.Multiple Regression: Estimation, Diagnostics, and Feature Engineering
4. Model Building and Regularization Techniques

5.Endogeneity and Instrumental Variable Estimation

6. Causal Inference and Treatment Effects in Policy Evaluation

7.Classification Models and Predictive Case Studies



8.Model Selection and Penalized Regressions
9.Time Series Forecasting and Stock Market Applications

10. Policy Simulation and Real-Time Economic Analysis



	课程一：《数据科学：人工智能在自然语言处理、金融科技、商业分析中的多维应用》
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