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AI Agents are Becoming Surprisingly Capable

METR, https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/, 19 March 2025 
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AI Agents are Becoming Surprisingly Capable

How Can We Know What AI Agents Can / Cannot Do?
What Are Next Steps for Improving AI Agents?
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David Patterson 
Turing Award Laureate

“When a field has good 
benchmarks, we settle debates 
and the field makes rapid 
progress. …
Sadly, when a field has bad 
benchmarks, progress can be 
problematic.”

David Patterson, https://dl.acm.org/doi/pdf/10.1145/2209249.2209271, 
Communications of ACL 2012.
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Rigorous AI Agent Evaluation is Challenging

Book a flight 
ticket from SF to 

Detroit on 
08/22/2025 with 

a budget of $350. AI Agent

Environment
(A simulator of real-world scenarios)

Representative 
Real-world Tasks

Grader

Success 

Fail

Complex setup
(e.g., DB, websites, container) 

Deal with non-categorical data
(e.g., long texts, code, func. calls)
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Rigorous AI Agent Evaluation is Challenging

Book a flight 
ticket from SF to 

Detroit on 
08/22/2025 with 

a budget of $350. AI Agent

Environment
(A simulator of real-world scenarios)

Representative 
Real-world Tasks

Grader

Complex setup
(e.g., DB, websites, container) 

Deal with non-categorical data
(e.g., long texts, code, func. calls)

A large surface of unreliability.
What if there are bugs?
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AI Agent Benchmarks are Broken: Case 1

Cancel and 
refund my 

ticket #123.

Refuse

Cancel and 
refund my 

ticket #123.

Query ticket details

Non-refundable!

Do nothing

True success

(Empty) False success

𝜏-bench: A Benchmark for Tool-Agent-User Interaction in Real-World Domains 

A do-nothing agent: 38% pass@1 on 𝜏-bench Airline, outperforming o3-mini-high (35%)
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AI Agent Benchmarks are Broken: Case 2
SWE-bench Verified: evaluating agents’ ability to solve real-world software issues

(vetted by 38 developers from OpenAI )

Bug
(GitHub Issue)

Input

Branch 1

Code 
block 1 Branch 2

Branch 3 Code 
block 2

Output 1

Output 2

Yes

Yes

No

No

NoYes

Generated Patch

Unit Test 1

Unit Test 2

Unit Test 3

8



AI Agent Benchmarks are Broken: Case 2
SWE-bench Verified: evaluating agents’ ability to solve real-world software issues

(vetted by 38 developers from OpenAI )

Bug
(GitHub Issue)

Input

Branch 1

Code 
block 1 Branch 2

Branch 3 Code 
block 2

Output 1

Output 2

Yes

Yes

No

No

NoYes

Generated Patch

Unit Test 1

Unit Test 2

Unit Test 3

Incorrect logic is 
not captured by 
unit tests.

Augmenting unit tests lead to 24% rank changes in the leaderboard top 50.1

1Boxi Yu, Yuxuan Zhu, Pinjia He, Daniel Kang, https://arxiv.org/abs/2506.09289, ACL 2025
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AI Agent Benchmarks are Broken: Case 2
SWE-bench Verified: evaluating agents’ ability to solve real-world software issues

(vetted by 38 developers from OpenAI )

Bug
(GitHub Issue)

Input

Branch 1

Code 
block 1 Branch 2

Branch 3 Code 
block 2

Output 1

Output 2

Yes

Yes

No

No

NoYes

Generated Patch

Unit Test 1

Unit Test 2

Unit Test 3

An incorrect logic 
not captured by 
unit tests.

Augmenting unit tests lead to 24% rank changes in the leaderboard top 50.

How can we identify these issues in existing AI agent 
benchmarks and avoid them in future benchmarks?
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Decomposing the Failure Modes

A successful outcome ⟺ Capabilities to complete the task.

Counter-example: A trivial agent can achieve successful outcomes in 𝜏-bench.
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Decomposing the Failure Modes

A successful outcome ⟺ A positive eval result. 

Counter-example: Incorrect code can pass unit tests in SWE-bench.
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Our Research: Agentic Benchmark Checklist

• Detecting Task Validity issues in an agent-environment paradigm.

• Detecting Outcome Validity issues for various grading methods.

• Rigorous reporting guidelines when validity cannot be guaranteed.
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Qualitative Findings

Outcome Validity Task Validity Benchmark Reporting

• > 50%: fail to address the inherent limitations of their evaluation and outcome designs.

• > 50%: contain implementation flaws.

• 80%: fail to acknowledge weakness in their design and implementation.
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Newly Identified Issues that Skew Benchmark 
Results and Findings

Test case modification (SWE-Lancer)

Pass by exhaustive answer listing (𝜏-bench)

Pass by doing nothing (𝜏-bench)

Insufficient fuzz testing (KernelBench)

Problematic string matching (WebArena)
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Outdated reference solutions (OSWorld)
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