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Announcements

•Homework 4: out

•Project---form groups!
•If you need help forming teams, sign up & we will help:
• https://docs.google.com/spreadsheets/d/1tyxXge91zlSurs3YBhp8aN0TjtVsIuehmg4gqnu5ru4/edit

•Information here: 
• https://pages.cs.wisc.edu/~fredsala/cs639/files/project_info_639.pdf

•Class outline
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Thursday April 9 Eval II

Tuesday April 14 Scaling I

Thursday April 16 Scaling II

Tuesday April 21 Agents I

https://docs.google.com/spreadsheets/d/1tyxXge91zlSurs3YBhp8aN0TjtVsIuehmg4gqnu5ru4/edit
https://docs.google.com/spreadsheets/d/1tyxXge91zlSurs3YBhp8aN0TjtVsIuehmg4gqnu5ru4/edit
https://pages.cs.wisc.edu/~fredsala/cs639/files/project_info_639.pdf
https://pages.cs.wisc.edu/~fredsala/cs639/files/project_info_639.pdf


Outline

•Benchmarks With Automated Evaluation
•Review from last time. Combining automated evaluation 
with benchmarks, head-to-head grading, rubric-based

•Agentic Benchmarks
•Agentic environments setup, benchmarks for browser, 
computer use, coding, and other agents 

•Skill-Specific Benchmarks
•Long-horizon, retrieval, text-to-optimization, fine-grained 
ability measurements



Outline

•Benchmarks With Automated Evaluation
•Review from last time. Combining automated evaluation 
with benchmarks, head-to-head grading, rubric-based

•Agentic Benchmarks
•Agentic environments setup, benchmarks for browser, 
computer use, coding, and other agents 

•Skill-Specific Benchmarks
•Long-horizon, retrieval, text-to-optimization, fine-grained 
ability measurements



Combining Benchmarks with LLM-as-a-judge

We can create benchmarks using LLM-as-a-judge-style 
automated evaluation: efficient!

•Example: AlpacaEval (Dubois et al ‘24)

•“We evaluate a model by measuring the fraction of times a 
powerful LLM (e.g. GPT-4) prefers the outputs from that 
model over outputs from a reference model.”



Combining Benchmarks with LLM-as-a-judge

•AlpacaEval (Dubois et al ‘24)
•Current leaderboards for official model submissions

https://tatsu-lab.github.io/alpaca_eval/



Combining Benchmarks with LLM-as-a-judge

Example: AlpacaEval (Dubois et al ‘24)

•Can use to quickly evaluate user-created models & 
techniques:

Adversarial cheating 
technique

Zheng et al ‘24

Mixture-of-agents 
based approaches

Wang et al ‘24

https://tatsu-lab.github.io/alpaca_eval/



What to Grade? 

So far we’ve used “win rate”

• I.e., how often is model A better than model B

But in many other cases, we aren’t looking for comparisons. 
We want to explicitly say how good a model is on some 
criteria

•To do this, we define rubrics. Example: could design
•Correctness 
•Groundedness (evidence use) 
• Instruction-following 
•Policy compliance



Rubric-Based Benchmarking Examples

OpenAI’s HealthBench (2025)

•Benchmarks AI systems for health

•Scale: worked with ~250 physicians from 60 countries
• Includes 5000 health conversations with rubrics.



Rubric-Based Benchmarking Examples

OpenAI’s HealthBench (2025)



How to Build Rubrics?

Not trivial, but there are useful starting principles. Start from 
categorization: 

https://snorkel.ai/blog/the-right-tool-for-the-job-an-a-z-of-rubrics/



Rubric Automation

A recent line of research: 
automatically construct 
useful rubrics. 

•Example: “OpenRubrics”



Break & Questions
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Agentic Benchmarks

What we’ve talked about so far: evaluating LLMs

•Mostly by asking them questions and evaluating responses

•But, much of what LLMs do is to power agents 
•These can take actions, perform tasks, use tools, etc.

•How do we evaluate agents instead?
•Need to observe their behavior and track actions



Agentic Settings: Web Browsers

We can break down agents into what kind of environments 
they operate. Let’s start with web browsers

•Goal: build an agent that can take actions for us on the web

•How can we evaluate these agents?

•Set up:
•A simulated version of the Internet → our environment 
•A set of tasks to be performed 
•Scoring mechanisms for each of these tasks



WebArena

•WebArena (Zhou et al ‘24)
•Creates this kind of web sandbox. 
•Four task areas, “online shopping, discussion forums, collaborative 

development, and business content management.”
• Access to tools & knowledge bases.



WebArena Example



WebArena Leaderboard



Agentic Settings: Computer Use

Similar idea: agents that control computers as a whole 

•OSWorld (‘25): benchmarks open-ended multimodal agents 
in computer environments
•Environment: simulated operating systems



Agentic Settings: Code

Another natural domain: software engineering

•SWE-bench (Jimenez et al ‘24)
•Agents must act as software developers in complex codebases
•Current: Claude 4.6 Opus gets 76.8% 



Agentic Settings: Code

Terminal-Bench (‘25)

•Agents must solve

tasks involving

use of the terminal



Agentic Benchmarks

Vending-Bench (‘25) 



Break & Questions
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General → Specific Skills

Many of our benchmarks so far have tested general skills

•Sometimes we want to test very specific skills

•Produces a fine-grained understanding of what our models 
can do

•Example: “Needle-in-a-haystack” tests long-context retrieval 
capabilities

•Place one relevant fact deep into a long context window

•Can models retrieve it?



NIAH Variants

Multiple needles, sequential or other placement, 
requirements to go beyond retrieval (reason over…)

Yu et al ‘25



Another Example: Text-to-Optimization

Extract data from text, assemble optimization problem, solve

Gao et al ‘26



Another Example: Text-to-Optimization

Specific skill benchmarks often reveal clear limits:

• Implicit context limit:



Thank You!
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