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Some slides are adapted from existing materials: Jurafsky & Martin (3rd ed.), Diyi Yang at Stanford, and Swabha Swayamdipta at USC.
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Course Overview: Introductions
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Course Overview: Basics
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stephanieschoch.com/nlp  

Textbooks:
�” ���k�g�<�N�h�X�s���<�[�G���!�<�g�j�Q�[�•���“�/�d�I�I�E�P���<�[�G��� �<�[�O�k�<�O�I��

�+�g�]�E�I�h�h�Q�[�O�•�”���Ä�g�G�����G�•
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Course Overview: Landscape
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Module 1
Statistical Foundations

Module 2
Neural Methods

Module 3
Large Language Models

Module 4
Advanced Topics
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Final Report
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Progress Report
Nov. 2



Course Overview: Policies
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Grading:
�” �+�g�]�W�I�E�j���Æ�Á�Ú
�” ���]�Z�I�q�]�g�X���¥�Ä���Ü���Â�Á�Ú�¦���Þ���Ä�Á�Ú
�” �-�k�Q�v�v�I�h���¥�Ä���Ü���Æ�Ú�¦���Þ���Â�Æ�Ú
�” �+�<�d�I�g�����Q�h�E�k�h�h�Q�]�[�h���Æ�Ú

Late Policy:
�” �Â���d�I�[�<�Y�j�s�Ÿ�N�g�I�I���Y�<�j�I���G�<�s���¥�P�]�Z�I�q�]�g�X���<�h�h�Q�O�[�Z�I�[�j�h���$�"� �9�¦
�” ���]�Z�I�q�]�g�X���²���d�g�]�W�I�E�j���<�h�h�Q�O�[�Z�I�[�j�h�•���k�d���j�]���Ä���G�<�s�h���Y�<�j�I���I�<�E�P�•���Â�Á�Ú���d�I�[�<�Y�j�s���I�<�E�P���G�<�s



Course Overview: Generative AI
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Use of Generative AI:
�” Homeworks: 

�| �.�I�f�k�Q�g�I�G���j�]���j�g�s���j�P�I���<�h�h�Q�O�[�Z�I�[�j���q�Q�j�P�]�k�j���������<�h�h�Q�h�j�<�[�E�I���N�Q�g�h�j�•���0�P�I�[�•���<�Y�Y�]�q�I�G���j�]���k�h�I���������j�]��
�P�I�Y�d���s�]�k���q�]�g�X���j�P�g�]�k�O�P���D�Y�]�E�X�I�g�h�•���Q�N���s�]�k���E�P�]�]�h�I�•�����<�E�P���<�h�h�Q�O�[�Z�I�[�j���q�Q�Y�Y���P�<�p�I���<���q�g�Q�j�j�I�[��
�E�]�Z�d�]�[�I�[�j���<�h�X�Q�[�O���<�D�]�k�j���j�P�Q�h���d�g�]�E�I�h�h�•

�” Project:��
�| �9�]�k���<�g�I���g�I�h�d�]�[�h�Q�D�Y�I���N�]�g���<�Y�Y���G�I�h�Q�O�[���G�I�E�Q�h�Q�]�[�h�•���Q�[�j�I�O�g�Q�j�s���]�N���g�I�N�I�g�I�[�E�I�h�›�E�]�G�I�›�I�j�E�•
�| �����Z�<�W�]�g���E�]�Z�d�]�[�I�[�j���]�N���j�P�I���N�Q�[�<�Y���d�g�I�h�I�[�j�<�j�Q�]�[���Q�h���s�]�k�g���<�D�Q�Y�Q�j�s���j�]���<�[�h�q�I�g���f�k�I�h�j�Q�]�[�h�•��

�“�
�Y�<�k�G�I���g�I�E�]�Z�Z�I�[�G�I�G���j�P�Q�h�”���Q�h���[�]�j���<�[���<�E�E�I�d�j�<�D�Y�I���<�[�h�q�I�g�•���g�I�O�<�g�G�Y�I�h�h���]�N���j�P�I���f�k�I�h�j�Q�]�[�•��
���<�h�Q�E�<�Y�Y�s�•���s�]�k���E�<�[���k�h�I���������<�h���<���g�I�h�I�<�g�E�P���]�g���E�]�G�Q�[�O���<�h�h�Q�h�j�<�[�j�•���D�k�j���Q�j���Q�h���<���j�]�]�Y���¥�[�]�j���<��
�E�]�<�k�j�P�]�g�›�E�]�q�]�g�X�I�g�¦�•���9�]�k���<�g�I���g�I�h�d�]�[�h�Q�D�Y�I���N�]�g���<�Y�Y���E�]�Z�d�]�[�I�[�j�h�•���<�[�G���s�]�k���[�I�I�G���j�]���j�P�Q�[�X��
�E�g�Q�j�Q�E�<�Y�Y�s���<�D�]�k�j��your���d�g�]�W�I�E�j�•��

�” Quizzes:
�| ���[���E�Y�<�h�h�•���P�<�[�G�q�g�Q�j�j�I�[���¥�[�]���������k�h�I���<�Y�Y�]�q�I�G�¦

�” Paper Discussion:
�| �+�I�g�Z�Q�j�j�I�G���j�]���<�h�h�Q�h�j���d�g�I�d�<�g�<�j�Q�]�[�›�k�[�G�I�g�h�j�<�[�G�Q�[�O�•���9�]�k���h�j�Q�Y�Y���[�I�I�G���j�]���g�I�<�G���j�P�I���d�<�d�I�g���s�]�k�g�h�I�Y�N��

�j�P�]�k�O�P�•



Course Overview: Project
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Overview:
�” �/�I�Z�I�h�j�I�g�Ÿ�Y�]�[�O���h�Z�<�Y�Y���O�g�]�k�d���g�I�h�I�<�g�E�P���d�g�]�W�I�E�j���]�[���<�[���"� �+���d�g�]�D�Y�I�Z�•
�” Questions to begin thinking about:

�| �7�P�<�j���j�P�I���d�g�]�D�Y�I�Z���Q�h���j�P�<�j���q�Q�Y�Y���D�I���h�]�Y�p�I�G�‹
�| �7�P�s���j�P�I���d�g�]�D�Y�I�Z���Z�<�j�j�I�g�h�‹
�| �7�P�s���j�P�Q�h���d�g�]�W�I�E�j���Q�h���N�I�<�h�Q�D�Y�I���N�]�g���j�P�Q�h���E�Y�<�h�h�›�j�Q�Z�I�Y�Q�[�I�‹

Components:
�” �+�g�]�W�I�E�j���+�Q�j�E�P���¥�Æ�Ú�¦
�” �0�I�<�Z�����]�g�Z�<�j�Q�]�[
�” �+�g�]�W�I�E�j���+�g�]�d�]�h�<�Y���¥�Â�Á�Ú�¦
�” �+�g�]�W�I�E�j���+�g�]�O�g�I�h�h���.�I�d�]�g�j���¥�Â�Á�Ú�¦
�” �+�g�]�W�I�E�j�����Q�[�<�Y���+�g�I�h�I�[�j�<�j�Q�]�[���¥�Â�Á�Ú�¦
�” �+�g�]�W�I�E�j�����Q�[�<�Y���.�I�d�]�g�j���¥�Â�Æ�Ú�¦



Course Overview: Deadlines
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Course Overview: Outcomes
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Learning Objectives:
�” ���r�d�Y�<�Q�[���N�]�k�[�G�<�j�Q�]�[�<�Y���Y�Q�[�O�k�Q�h�j�Q�E�•���h�j�<�j�Q�h�j�Q�E�<�Y�•���<�[�G���[�I�k�g�<�Y���E�]�[�E�I�d�j�h���k�[�G�I�g�Y�s�Q�[�O���Z�]�G�I�g�[���"� �+�•
�” ���Z�d�Y�I�Z�I�[�j���"� �+���Z�]�G�I�Y�h���<�[�G���d�Q�d�I�Y�Q�[�I�h���N�]�g���p�<�g�Q�]�k�h���j�<�h�X�h���¥�I�•�O�•���j�I�r�j���E�Y�<�h�h�Q�N�Q�E�<�j�Q�]�[�•���f�k�I�h�j�Q�]�[��

�<�[�h�q�I�g�Q�[�O�•���[�<�j�k�g�<�Y���Y�<�[�O�k�<�O�I���Q�[�N�I�g�I�[�E�I�¦���k�h�Q�[�O���Z�]�G�I�g�[���h�]�N�j�q�<�g�I���N�g�<�Z�I�q�]�g�X�h�•
�” ���p�<�Y�k�<�j�I���"� �+���h�s�h�j�I�Z�h���j�P�g�]�k�O�P���I�r�d�I�g�Q�Z�I�[�j�<�Y���G�I�h�Q�O�[�•���f�k�<�[�j�Q�j�<�j�Q�p�I���Z�I�j�g�Q�E�h�•���<�[�G��

�f�k�<�Y�Q�j�<�j�Q�p�I���I�g�g�]�g���<�[�<�Y�s�h�Q�h�•
�” �.�I�<�G���<�[�G���E�g�Q�j�Q�f�k�I���E�k�g�g�I�[�j���"� �+���g�I�h�I�<�g�E�P���Y�Q�j�I�g�<�j�k�g�I���<�[�G���E�]�Z�Z�k�[�Q�E�<�j�I���j�I�E�P�[�Q�E�<�Y���Q�G�I�<�h��

�I�N�N�I�E�j�Q�p�I�Y�s�•
�” ���I�h�Q�O�[���<�[�G���I�r�I�E�k�j�I���<�[���"� �+���g�I�h�I�<�g�E�P���d�g�]�W�I�E�j���Q�[�p�]�Y�p�Q�[�O���d�g�]�D�Y�I�Z���N�]�g�Z�k�Y�<�j�Q�]�[�•��

�I�r�d�I�g�Q�Z�I�[�j�<�j�Q�]�[�•���<�[�G���<�[�<�Y�s�h�Q�h�•
�” ���h�h�I�h�h���j�P�I���Y�Q�Z�Q�j�<�j�Q�]�[�h�•���g�Q�h�X�h�•���<�[�G���h�]�E�Q�I�j�<�Y���Q�Z�d�Y�Q�E�<�j�Q�]�[�h���]�N���"� �+���j�I�E�P�[�]�Y�]�O�Q�I�h���¥�I�•�O�•��� � �!�h�¦�•��

�Q�[�E�Y�k�G�Q�[�O���E�]�[�h�Q�G�I�g�<�j�Q�]�[���N�]�g���j�P�I���k�[�G�I�g�Y�s�Q�[�O���G�<�j�<



Before Moving On: Questions About The Course?
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What is NLP?

����

��

Natural 
Language 
Processing

���g�j�Q�N�Q�E�Q�<�Y�����[�j�I�Y�Y�Q�O�I�[�E�I��

� �Q�[�O�k�Q�h�j�Q�E�h�
�]�Z�d�k�j�I�g���/�E�Q�I�[�E�I

�“�"� �+���Q�h���j�P�I���h�I�j���]�N���Z�I�j�P�]�G�h���N�]�g��
�Z�<�X�Q�[�O���P�k�Z�<�[���Y�<�[�O�k�<�O�I��
�<�E�E�I�h�h�Q�D�Y�I���j�]���E�]�Z�d�k�j�I�g�h�”

�¥���Q�h�I�[�h�j�I�Q�[�•���Ã�Á�Â�É�¦��



NLP Today: Large Language Models (LLMs)

����

Modern NLP is dominated by large language models.

�«



LLMs: The Good

����

Improved Productivity  

Consultants using GPT-4 outperform non-users.

�” �
�]�[�h�k�Y�j�<�[�j�h���¥�N�g�]�Z�����]�h�j�]�[���
�]�[�h�k�Y�j�Q�[�O��
���g�]�k�d�¦���k�h�Q�[�O�����+�0�Ÿ�Å��finished 12.2% 
more tasks���]�[���<�p�I�g�<�O�I�•��completed 
tasks 25.1% more quickly�•���<�[�G��
�d�g�]�G�k�E�I�G��40% higher quality results��
�j�P�<�[���j�P�]�h�I���[�]�j���k�h�Q�[�O�������•

�” �1�h�I���]�N��� � �!���I�h�d�I�E�Q�<�Y�Y�s���Q�Z�d�g�]�p�I�G��
�d�I�g�N�]�g�Z�<�[�E�I���]�N���Y�]�q�I�g�Ÿ�d�I�g�N�]�g�Z�Q�[�O��
�P�k�Z�<�[�h�•

�” �.�I�h�k�Y�j�h���p�<�g�s���G�I�d�I�[�G�Q�[�O���]�[���j�<�h�X

Dell’Acqua et al. 2023; Mollick 2023



LLMs: The Good

����

Reduced Language Barriers (i.e. Machine Translation)

�” �
�<�[���G�I�j�I�E�j���Y�<�[�O�k�<�O�I���<�k�j�]�Z�<�j�Q�E�<�Y�Y�s
�” �
�<�[���g�I�]�g�G�I�g���j�I�r�j���h�d�<�[�h���<�h���Z�]�g�I���j�I�r�j���Q�h���Q�[�d�k�j�•



LLMs: The Good �:  The Concerns

����



LLMs: The Good �:  The Concerns

����Memorization vs. Generalization



LLMs: The Concerns

����Hallucination, MisinformationPrivacy, Copyright Issues



� � �!�h�•���0�P�I���
�]�[�E�I�g�[�h

�����/�<�N�I�j�s���<�[�G�����Y�Q�O�[�Z�I�[�j�Ž�����j�P�Q�E�<�Y�����h�h�k�I�h



What is a Language Model?

����

Language Model:��
�����E�]�Z�d�k�j�<�j�Q�]�[�<�Y���h�s�h�j�I�Z���j�P�<�j���E�<�[��predict the next word���N�g�]�Z���d�g�I�p�Q�]�k�h���q�]�g�G�h�•��



What is a Large Language Model?

����

Large Language Model:��
�����[�I�k�g�<�Y���[�I�j�q�]�g�X���q�Q�j�P�•
Input: �<���E�]�[�j�I�r�j���]�g���d�g�I�N�Q�r�•��
Output: �<���G�Q�h�j�g�Q�D�k�j�Q�]�[���]�p�I�g���d�]�h�h�Q�D�Y�I���[�I�r�j���q�]�g�G�h��

Predict:���<�h�h�Q�O�[��
�G�Q�h�j�g�Q�D�k�j�Q�]�[���]�p�I�g��
�q�]�g�G�h
Generate:���h�<�Z�d�Y�I��
�N�g�]�Z���G�Q�h�j�g�Q�D�k�j�Q�]�[��



Large Language Model: Generation

����

Predict:���<�h�h�Q�O�[��
�G�Q�h�j�g�Q�D�k�j�Q�]�[���]�p�I�g��
�q�]�g�G�h
Generate:���h�<�Z�d�Y�I��
�N�g�]�Z���G�Q�h�j�g�Q�D�k�j�Q�]�[��



Language Models: Size

����

�[�Ÿ�O�g�<�Z���Z�]�G�I�Y�h
�¥�N�g�I�f�k�I�[�E�s�Ÿ�D�<�h�I�G�¦

� � �!�h
�¥�[�I�k�g�<�Y�¦

LANGUAGE MODEL SIZE

Large��� �<�[�O�k�<�O�I���!�]�G�I�Y�h�•
�” �!�<�[�s��layers
�” �!�<�[�s��parameters
�” � �<�g�O�I���<�Z�]�k�[�j�h���]�N��training data



A Brief History of NLP

����



A Brief History of NLP: Statistical and Neural Foundations (1950s, early 1960s)

����

Era Time (Approx.)Dominant IdeaComputational 
Strategies

�/�j�<�j�Q�h�j�Q�E�<�Y���<�[�G���"�I�k�g�<�Y��
���]�k�[�G�<�j�Q�]�[�h��

�Â�Ê�Æ�Á�h�•���I�<�g�Y�s���Â�Ê�Ç�Á�h� �<�[�O�k�<�O�I���E�]�[�j�<�Q�[�h��
�h�j�<�j�Q�h�j�Q�E�<�Y���g�I�O�k�Y�<�g�Q�j�Q�I�h��
�j�P�<�j���E�<�[���D�I���Y�I�<�g�[�I�G�Ž��
�q�]�g�G�h���¥�Q�•�I�•���Z�I�<�[�Q�[�O�¦��
�E�<�[���P�<�p�I���G�Q�h�j�g�Q�D�k�j�I�G���›��
�p�I�E�j�]�g��
�g�I�d�g�I�h�I�[�j�<�j�Q�]�[�h�•

�d�g�]�D�<�D�Q�Y�Q�j�Q�I�h�•���I�<�g�Y�s��
�[�I�k�g�<�Y���[�I�j�q�]�g�X�h�•��
�p�I�E�j�]�g��
�g�I�d�g�I�h�I�[�j�<�j�Q�]�[�h



A Brief History of NLP: How Did We Get Here?

����

McCulloch-Pitts Neuron in 
“A Logical Calculus of the Ideas Immanent in Nervous Activity” (1943)



A Brief History of NLP: How Did We Get Here?

����

�“�7�P�I�[�������Y�]�]�X���<�j���<�[���<�g�j�Q�E�Y�I���Q�[���.�k�h�h�Q�<�[�•�������h�<�s�•���‘�0�P�Q�h��
�Q�h���g�I�<�Y�Y�s���q�g�Q�j�j�I�[���Q�[�����[�O�Y�Q�h�P�•���D�k�j���Q�j���P�<�h���D�I�I�[���E�]�G�I�G��
�Q�[���h�]�Z�I���h�j�g�<�[�O�I���h�s�Z�D�]�Y�h�•�������q�Q�Y�Y���[�]�q���d�g�]�E�I�I�G���j�]��
�G�I�E�]�G�I�•�’�”��� ���7�<�g�g�I�[���7�I�<�p�I�g�•���!�<�g�E�P���Â�Ê�Å�È

Early notions of machine translation



A Brief History of NLP: How Did We Get Here?

����

�
�]�[�N�I�g�I�[�E�I���q�<�h���“�j�]���d�g�]�E�I�I�G���]�[���j�P�I���D�<�h�Q�h���]�N���j�P�I��
�E�]�[�W�I�E�j�k�g�I���j�P�<�j���I�p�I�g�s���<�h�d�I�E�j���]�N���Y�I�<�g�[�Q�[�O���]�g���<�[�s��
�]�j�P�I�g���N�I�<�j�k�g�I���]�N���Q�[�j�I�Y�Y�Q�O�I�[�E�I���E�<�[���Q�[���d�g�Q�[�E�Q�d�Y�I���D�I��
�h�]���d�g�I�E�Q�h�I�Y�s���G�I�h�E�g�Q�D�I�G���j�P�<�j���<���Z�<�E�P�Q�[�I���E�<�[���D�I��
�Z�<�G�I���j�]���h�Q�Z�k�Y�<�j�I���Q�j�•�”��� �����]�P�[���!�E�
�<�g�j�P�s���Â�Ê�Æ�Æ

The Dartmouth Summer Research Project 1956



A Brief History of NLP: Statistical and Neural Foundations (1950s, early 1960s)

����
Frank Rosenblatt: The Mark I Perceptron (1957)

�“���[�������!���È�Á�Å��� ���<���Æ�Ÿ�j�]�[���E�]�Z�d�k�j�I�g���j�P�I���h�Q�v�I���]�N���<��
�g�]�]�Z��� ���q�<�h���N�I�G���<���h�I�g�Q�I�h���]�N���d�k�[�E�P���E�<�g�G�h�•�����N�j�I�g���Æ�Á��
�j�g�Q�<�Y�h�•���j�P�I���E�]�Z�d�k�j�I�g���j�<�k�O�P�j���Q�j�h�I�Y�N���j�]���G�Q�h�j�Q�[�O�k�Q�h�P��
�E�<�g�G�h���Z�<�g�X�I�G���]�[���j�P�I���Y�I�N�j���N�g�]�Z���E�<�g�G�h���Z�<�g�X�I�G���]�[��
�j�P�I���g�Q�O�P�j�•�”��� ���!�I�Y�<�[�Q�I��� �I�N�X�]�q�Q�j�v���¥�
�]�g�[�I�Y�Y���
�P�g�]�[�Q�E�Y�I�¦
�3�U�R�I�H�V�V�R�U�¶�V���S�H�U�F�H�S�W�U�R�Q���S�D�Y�H�G���W�K�H���Z�D�\���I�R�U���$�,���±���������\�H�D�U�V���W�R�R���V�R�R�Q��

https://news.cornell.edu/stories/2019/09/professors-perceptron-paved-way-ai-60-years-too-soon


A Brief History of NLP: Statistical and Neural Foundations (1950s, early 1960s)

����

Word Embeddings (1950s):��
�” �+�h�s�E�P�]�Y�]�O�Q�h�j���
�P�<�g�Y�I�h���$�h�O�]�]�G
�” ���<�g�g�Q�h���<�[�G�����]�]�h���Q�[���Y�Q�[�O�k�Q�h�j�Q�E�h��

�¥�G�Q�h�j�g�Q�D�k�j�Q�]�[�<�Y���P�s�d�]�j�P�I�h�Q�h�¦
�” �.�I�d�g�I�h�I�[�j���Z�I�<�[�Q�[�O���]�N���<���j�]�X�I�[���<�h���<��

�d�]�Q�[�j���Q�[���P�Q�O�P�Ÿ�G�Q�Z�I�[�h�Q�]�[�<�Y���h�d�<�E�I
�” �
�<�[���D�I���k�h�I�G���j�]���G�]���E�]�Z�d�k�j�<�j�Q�]�[�h��

�]�[���Z�I�<�[�Q�[�O���¥�I�•�O�•���q�]�g�G���h�Q�Z�Q�Y�<�g�Q�j�s�¦



A Brief History of NLP: The Symbolic Turn (1960s - 1988)

����

Era Time (Approx.)Dominant IdeaComputational 
Strategies

�0�P�I���/�s�Z�D�]�Y�Q�E���0�k�g�[�Â�Ê�Ç�Á�h���Ÿ�Â�Ê�É�É� �<�[�O�k�<�O�I���Q�h��
�N�k�[�G�<�Z�I�[�j�<�Y�Y�s��
�h�j�g�k�E�j�k�g�I�G���<�[�G��
�g�k�Y�I�Ÿ�O�]�p�I�g�[�I�G�Ž��
�k�[�G�I�g�h�j�<�[�G�Q�[�O��
�g�I�f�k�Q�g�I�h���I�r�d�Y�Q�E�Q�j��
�h�s�[�j�<�r�•���h�I�Z�<�[�j�Q�E�h�•��
�<�[�G���X�[�]�q�Y�I�G�O�I�•

�O�g�<�Z�Z�<�g�h�•���g�k�Y�I�h�•��
�Y�]�O�Q�E�•���d�<�g�h�I�g�h�•��
�h�s�Z�D�]�Y�Q�E��
�g�I�d�g�I�h�I�[�j�<�j�Q�]�[�h



A Brief History of NLP: The Symbolic Turn (1960s - 1988)

����

Recursive structure (e.g. 
embedded phrases):��
�” �0�P�I���G�]�O���D�<�g�X�I�G�•
�” �0�P�I���G�]�O��that chased the cat that 
frightened the mouse���D�<�g�X�I�G�•

Noam Chomsky: Syntactic Structures (1957)



A Brief History of NLP: The Revival of Empiricism (1988 - 2019)

����

Era Time (Approx.)Dominant IdeaComputational 
Strategies

�0�P�I���.�I�p�Q�p�<�Y���]�N��
���Z�d�Q�g�Q�E�Q�h�Z

�Â�Ê�É�É���Ÿ���Ã�Á�Â�Ê �.�<�j�P�I�g���j�P�<�[��
�P�<�[�G�Ÿ�q�g�Q�j�Q�[�O���<�Y�Y��
�X�[�]�q�Y�I�G�O�I�•���Y�I�<�g�[��
�d�<�j�j�I�g�[�h���N�g�]�Z���<�E�j�k�<�Y��
�Y�<�[�O�k�<�O�I���G�<�j�<���<�[�G��
�I�p�<�Y�k�<�j�I���h�s�h�j�I�Z�h��
�I�Z�d�Q�g�Q�E�<�Y�Y�s�•

�d�g�]�D�<�D�Q�Y�Q�h�j�Q�E���Z�]�G�I�Y�h��
�: ���h�j�<�j�Q�h�j�Q�E�<�Y���!� ���: ��
�[�I�k�g�<�Y���[�I�j�q�]�g�X�h



A Brief History of NLP: The Revival of Empiricism (1988 - 2019)

����

���g�I�G�I�g�Q�E�X�����I�Y�Q�[�I�X���²�������!��
�/�d�I�I�E�P���j�I�<�Z�•���[�Ÿ�O�g�<�Z��

�Y�<�[�O�k�<�O�I���Z�]�G�I�Y�h���¥�Â�Ê�È�Æ�¦

�9�]�h�P�k�<�����I�[�O�Q�]���I�j���<�Y�•�•���Ã�Á�Á�Ä�•
�“�����"�I�k�g�<�Y���+�g�]�D�<�D�Q�Y�Q�h�j�Q�E��

� �<�[�O�k�<�O�I���!�]�G�I�Y�”

���g�]�q�[���I�j���<�Y�•�•���Â�Ê�Ê�Á�•
�“�����/�j�<�j�Q�h�j�Q�E�<�Y�����d�d�g�]�<�E�P���j�]��

�!�<�E�P�Q�[�I���0�g�<�[�h�Y�<�j�Q�]�[�”



A Brief History of NLP: The Revival of Empiricism (1988 - 2019)

����

���j�j�I�[�j�Q�]�[���Z�I�E�P�<�[�Q�h�Z���¥�Ã�Á�Â�Æ�¦

�0�g�<�[�h�N�]�g�Z�I�g���¥�Ã�Á�Â�È�¦

�����.�0���¥�Ã�Á�Â�Ê�¦



A Brief History of NLP: LLMs (2019 - )

����

Era Time (Approx.)Dominant IdeaComputational 
Strategies

� � �!�h �Ã�Á�Â�Ê���Ÿ���d�g�I�h�I�[�j�����h�k�N�N�Q�E�Q�I�[�j�Y�s���Y�<�g�O�I��
�d�g�I�j�g�<�Q�[�I�G���d�g�I�G�Q�E�j�Q�p�I��
�Z�]�G�I�Y���E�<�[���<�E�f�k�Q�g�I��
�D�g�]�<�G��
�Y�Q�[�O�k�Q�h�j�Q�E�›�q�]�g�Y�G��
�X�[�]�q�Y�I�G�O�I���<�[�G��
�d�I�g�N�]�g�Z���Z�<�[�s���j�<�h�X�h��
�j�P�g�]�k�O�P���Y�<�[�O�k�<�O�I��
�Q�j�h�I�Y�N�•

�j�g�<�[�h�N�]�g�Z�I�g�h�•��
�d�g�I�j�g�<�Q�[�Q�[�O�•��
�d�g�]�Z�d�j�Q�[�O�•��
�d�]�h�j�Ÿ�j�g�<�Q�[�Q�[�O�•���.�����•��
�<�O�I�[�j�h�•���g�I�<�h�]�[�Q�[�O���.� 



Let’s Consider Language�«

����

What does it mean to “know” or “understand” a language?



Linguistic Structure

����
���Q�Y�I�•�!�<�W�]�g���Y�I�p�I�Y�h���]�N���Y�Q�[�O�k�Q�h�j�Q�E���h�j�g�k�E�j�k�g�I�•�W�d�O�•�����<�Z�I�h�����•���0�P�]�Z�<�h���<�[�G�����g�Q�h�j�Q�[�����•���
�]�]�X���¥���G�•�¦���G�I�g�Q�p�<�j�Q�p�I���q�]�g�X���!�E�/�k�h�P�•���+�k�D�Y�Q�E��
�G�]�Z�<�Q�[�•���p�Q�<���7�Q�X�Q�Z�I�G�Q�<���
�]�Z�Z�]�[�h

https://commons.wikimedia.org/wiki/File:Major_levels_of_linguistic_structure.svg


� �Q�[�O�k�Q�h�j�Q�E���/�j�g�k�E�j�k�g�I�•���!�]�g�d�P�]�Y�]�O�s

����

�����h�P�Q�d�d�Q�[�O�Ÿ�h�P�Q�d�•���h�P�Q�d�d�Q�[�O���h�P�Q�d�d�Q�[�O�Ÿ�h�P�Q�d�h�•
�<���§�§�h�P�Q�d�Ÿ�Q�[�O�¨�Ÿ�h�P�Q�d�¨���§�h�P�Q�d�Ÿ�Q�[�O�¨���§�§�h�P�Q�d�Ÿ�Q�[�O�¨�Ÿ�h�P�Q�d�Ÿ�h�¨



Linguistic Structure - Syntax

����

Who has the telescope?

I saw the man with a telescope.



Linguistic Structure - Syntax: PP Attachment Ambiguity

����

I saw the man with a telescope.

Interpretation 1: prepositional phrase modifies the noun phrase.

Bracketed Structure:

saw [the man [with the telescope]]

Meaning:

I saw the man who 

had the telescope.



Linguistic Structure - Syntax: PP Attachment Ambiguity

����

I saw the man with a telescope.

Interpretation 2: prepositional phrase modifies the verb phrase.

Bracketed Structure:

[saw the man] [with the telescope]

Meaning:

I used the telescope 

to see the man.



Linguistic Structure - Semantics & Pragmatics

����

Are you going out tonight?

Is the second speaker going out tonight?
Did they answer the question? 

I have an exam tomorrow.



Linguistic Structure: Then vs. Now

����
���Q�Y�I�•�!�<�W�]�g���Y�I�p�I�Y�h���]�N���Y�Q�[�O�k�Q�h�j�Q�E���h�j�g�k�E�j�k�g�I�•�W�d�O�•�����<�Z�I�h�����•���0�P�]�Z�<�h���<�[�G�����g�Q�h�j�Q�[�����•���
�]�]�X���¥���G�•�¦���G�I�g�Q�p�<�j�Q�p�I���q�]�g�X���!�E�/�k�h�P�•���+�k�D�Y�Q�E��
�G�]�Z�<�Q�[�•���p�Q�<���7�Q�X�Q�Z�I�G�Q�<���
�]�Z�Z�]�[�h

�” Early NLP: �Y�Q�[�O�k�Q�h�j�Q�E���h�j�g�k�E�j�k�g�I���q�<�h��
�E�I�[�j�g�<�Y���j�]���d�g�]�E�I�h�h���]�N���D�k�Q�Y�G�Q�[�O���Z�I�<�[�Q�[�O��
�g�I�d�g�I�h�I�[�j�<�j�Q�]�[�h

�” Modern NLP: �]�j�P�I�g���q�<�s�h���]�N���D�k�Q�Y�G�Q�[�O��
�Z�I�<�[�Q�[�O���g�I�d�g�I�h�I�[�j�<�j�Q�]�[�h
�| �7�]�g�G���I�Z�D�I�G�G�Q�[�O�h
�| New Roles:���Â�¦�����[�j�I�g�d�g�I�j�<�D�Q�Y�Q�j�s�•���Ã�¦��

���d�d�Y�Q�E�<�j�Q�]�[�h���j�]���h�]�E�Q�<�Y���<�[�G���E�]�O�[�Q�j�Q�p�I��
�h�E�Q�I�[�E�I

https://commons.wikimedia.org/wiki/File:Major_levels_of_linguistic_structure.svg


Linguistic Structure: Interpretability

����

Goal of interpretability:���k�[�G�I�g�h�j�<�[�G���Q�[���j�I�g�Z�h���]�N���P�]�q���<���[�I�k�g�<�Y���[�I�j���d�g�]�E�I�h�h�I�h���Y�<�[�O�k�<�O�I

Example: ���Z�D�I�G�G�Q�[�O�h���Q�[���[�I�j�q�]�g�X�h���Q�Z�d�Y�Q�E�Q�j�Y�s���g�I�d�g�I�h�I�[�j�•
�” �h�s�[�j�<�E�j�Q�E���d�<�g�h�I���j�g�I�I�h��
�” �h�I�Z�<�[�j�Q�E���Q�[�N�]�g�Z�<�j�Q�]�[��
�” �E�]�g�I�N�I�g�I�[�E�I���Q�[�N�]�g�Z�<�j�Q�]�[



Linguistic Analysis of Interactions: LLM-Human Conversation

����

LLMs show linguistic 
overconfidence (Zhou et al., 2024)
�” � � �!�h���]�p�I�g�k�h�I���h�j�g�I�[�O�j�P�I�[�I�g�h��

�Y�Q�X�I���±�G�I�N�Q�[�Q�j�I�Y�s�±���<�[�G���<�p�]�Q�G��
�q�I�<�X�I�[�I�g�h���Y�Q�X�I���±�Z�<�s�D�I

LLMs generate sycophantic 
language (Cheng et al., 2026)
�” � � �!�h���k�h�I���Y�<�[�O�k�<�O�I���j�P�<�j���Q�h��

�Y�Q�[�O�k�Q�h�j�Q�E�<�Y�Y�s���<�N�N�Q�g�Z�Q�[�O���<�[�G��
�D�]�Y�h�j�I�g�h���j�P�I���k�h�I�g�°�h���d�]�h�Q�j�Q�p�I��
�h�I�Y�N�Ÿ�Q�Z�<�O�I



�0�$���$�h�•��
�” �/�j�<�g�j���D�g�<�Q�[�h�j�]�g�Z�Q�[�O���N�]�g���s�]�k�g���d�g�]�W�I�E�j�•

�"�I�r�j��� �I�E�j�k�g�I�•�����<�h�Q�E�h���]�N���0�I�r�j���+�g�]�E�I�h�h�Q�[�O��
����

���r�Q�j���/�k�g�p�I�s�•���P�j�j�d�h�•�›�›�N�]�g�Z�h�•�O�Y�I�›�8�<�Â�s�X�h�s�/�.�s�"�Å�p�.�8���È��

https://forms.gle/Xa1yksySRyN4vRXJ7

