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You are welcome 
to propose your own projects.

Looking forward to a great quarter
inventing the future together!
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3 Major Project Themes this Year

1. World Wide Knowledge (WWK)

2. Apprentice Training

3. Problem decomposition with a 

Well-Designed Intermediate Representation



STANFORDLAM

1. World Wide Knowledge (WWK)

• Use AI to accelerate knowledge production & improve access

• Example projects: 

• DataTalk: Big Local News

• Real-time data for election 2024

• HistoryChat: Center of African Studies

• Discover history from the ground up with African Times

• Multi-lingual news platform: 

Armed Conflict Location and Event Data (ACLED)

• Automatic multilingual qualitative coding of world news
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Upload multinews video
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Successful projects will be showcased at:

  
A Workshop on a Public AI Assistant for WWK

on Feb 13-14, 2025

• Sponsored by Sloan Foundation and HAI

• Invitation-only 

• Funding agencies: 

government, philanthropies, companies

• Journalists, historians, social scientist, technologists



2. Apprentice Training
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Background: LLM-based Engineering

1. Static pipeline (Wikichat)

2. Agentic approach (e.g. Wikidata semantic parsing)

• Define a set of actions, including evaluation (e.g. execution of query))

• Agent iteratively: proposes solution, evaluates, backtracks, if necessary 

• New project: add tree search of solutions to the agentic pipeline. 

3. Finetuning 

• When the instructions cannot fit in the prompts

• To speed up or reduce cost of execution

What if these techniques are not good enough?
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Apprentice Training

• Key issue: tacit knowledge

• Many tasks require info in experts’ head 

• e.g. The donation column in the dataset does not include 

donations under $200.

Therefore, adding the column up does not match the 

reported total. 

• We need to “distill the information” from experts

• Human solution: apprenticeships, internships – learn by practicing

• Apply written knowledge, practice, ask, and get corected
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Data Driven → Rationale Driven

• Hard to get enough data points for high-level tasks

• Humans are data efficient: they learn from rationales:

• E.g. when classifying events, an armed protest should be 

classified as an “armed event” and not a “protest event”.  

• How many data points do you need to teach that principle?

• Humans can generalize rationales:

• Choose the event type that is most escalated
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Architecture of Apprentice Training

LLM-based 
System

Rationale

Expert

error

Input output

e.g. Rules to apply in agentic approach

- check the different rules 
  in different prompts?  
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Research Approach

• Apply this technique to many more domains:

• Currently used in 2 real-world scenarios

Election Datatalk & ACLED event classification

• Create a general apprentice framework



3. Intermediate Representations
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Improves Data Efficiency
Well-Designed Intermediate Representation

• Massive data analysis: qualitative coding

• Coding according to a given codebook 

(events, resumes, medical transcripts)

• Auto-designed schema by inferring them with 

questions from experts – they can simulated

• Compliance: SMT (Satisfiable Modulo Theory)

• Course requirements, invoice auditing

Component 1

Input

output

Component 2

Intermediate 
Representation



STANFORDLAM

AI
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Intermediate Representation: SMT
(Satisfiability Modulo Theory)

• LLMs are reasonably good for simple conditions

• But what if it screws up? 

• Reduce the LLM complexity

• Translate to just the SMT constraints

• A simpler and necessary skill 

• Interpretability: constraints can be reviewed
once and for all  

• Use a theorem prover

• Guaranteed to be correct 

LLM-based
Semantic Parser

Requirements

Graduate/
Not Graduate

SMT Solver

SMT formula

Transcript
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An Easy Example

FOUNDATIONS REQUIREMENT:

You must satisfy the requirements listed in each of the 
following:

1. Logic, Automata & Complexity (CS103)*

2. Probability (CS109, Stat116, CME106, MS&E220, or EE178)​

3. Algorithmic Analysis (CS161)

4. Computer Organ & Sys (CS107 or 107E)

5. Principles of Computer Systems (CS110 or CS111)​​



LLM-Generated SMT Formula

(set-logic ALL)
;; declaring variables
(declare-const course1 String) (declare-const course2 String) (declare-const course3 String) (declare-const course4 
String) (declare-const course5 String)

;; check required course(s) of each group
assert(and(and(and(and((= course1 "CS103") 
(or (= course2 "CS109") (= course2 "Stat116") (= course2 "CME106") (=course2 "MS&E220")   (=course2 "EE178")))
(= course3 "CS161")) (or (= course4 "CS107") (= course4 "CS107E"))) 
(or (= course5 "CS110") (= course5 "CS111")))

;; check required course(s) of each group are in aa given transcript
assert(and(and(and(and((= course1 course.get("Course_Id") for course in Transcript.get("Courses_Taken")
(= course2 course.get("Course_Id") for course in Transcript.get("Courses_Taken"))
(= course3 course.get("Course_Id") for course in Transcript.get("Courses_Taken"))
(= course4 course.get("Course_Id") for course in Transcript.get("Courses_Taken"))
(= course5 course.get("Course_Id") for course in Transcript.get("Courses_Taken"))
(check-sat)

1. Logic, Automata & Complexity (CS103)*
2. Probability (CS109, Stat116, CME106, MS&E220, or EE178)​
3. Algorithmic Analysis (CS161)
4. Computer Organ & Sys (CS107 or 107E)
5. Principles of Computer Systems (CS110 or CS111)​​
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Improves Data Efficiency
Well-Designed Intermediate Representation

• Massive data analysis: qualitative coding

• Coding according to a given codebook 
(events, resumes, medical transcripts)

• Auto-designed schema by inferring them with questions 
from experts – they can simulated

• Compliance: SMT (Satisfiable Modulo Theory)

• Course requirements, invoice auditing

• Web agents: Verbal description of visual elements on web pages

Component 1

Input

output

Component 2

Intermediate 
Representation
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Universal WebAgent

• Build a conversational agent 

to replace a web interface, 

given instructions. 

• Large dataset for webtasks: 

The Mind2Web dataset

Grounding Open-Domain Instructions to Automate Web Support Tasks 
Nancy Xu, Sam Masling, Michael Du, Giovanni Campagna, Larry Heck, James Landay, 
Monica S Lam, NAACL ’21.

Mind2Web: Towards a Generalist Agent for the Web. Xiang Deng, Yu Gu, Boyuan 

Zheng, Shijie Chen, Samuel Stevens, Boshi Wang, Huan Sun, Yu Su. In NeurIPS, 2023

https://arxiv.org/abs/2103.16057
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Improves Data Efficiency with a 
Well-Designed Intermediate Representation

• Massive data analysis: qualitative coding

• Coding according to a given codebook 
(events, resumes, medical transcripts)

• Auto-designed schema by inferring them with questions 
from experts – they can simulated

• Compliance: SMT (Satisfiable Modulo Theory)

• Course requirements, invoice auditing

• Web agents: Verbal description of visual elements on web pages

• Papers to decision making: Derive a decision tree

Component 1

Input

output

Component 2

Intermediate 
Representation
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3 Major Project Themes this Year

1. World Wide Knowledge (WWK)

2. Apprentice Training

3. Problem decomposition with a 

Well-Designed Intermediate Representation
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