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AI Agent
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What is a Multi-Agent 
Systems?
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What is a Multi-Agent Systems? 

A multi-agent system (MAS) exhibits collective intelligence from agent-to-
agent interactions.

Broadly, each agent is defined by:

● Specific skills, traits, and actions towards a goal

● Autonomy to make decisions

● Ability to use external tools and resources

● Memory of its actions, plans, and internal state

● Ability to conduct inter-agent communications
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Why Multi-Agent Systems?

Task Decomposition

Simulation

Parallelism and 
Performance

Ensemble Specialized 
Models

Context Management and 
Diversity

Security Isolation

1 2 3

4 5 6

…
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BUT MAS FAIL ~66% on average
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MAS FAILURES are highly diverse
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Ok, we will do…
<INFO> Website <\INFO>
…

CPO

CEO

... Once we all have 
expressed our opinion(s) 

and agree with the 
results of the 
discussion …

<end of phase>

Agent ends too soon!



Ok, we will do…
<INFO> Website <\INFO>
…

CPO

CEO

... Once we all have 
expressed our opinion(s) 

and agree with the 
results of the 
discussion …

<end of phase>

MAS FAILURES are highly diverse , for example:

Let’s solve the following 
math problem together

Ok! We should first…

The Pythagorean theorem 
is…

…

11Agent ends too soon! Talking about something else!



Reliability
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Why Multi-Agent Systems Fail?
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MAST: Multi-Agent Systems Failure Taxonomy
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MAST: Multi-Agent Systems Failure Taxonomy

MAST outlines a roadmap for future research to build more 
reliable and effective MAS.

• The first MAS failure taxonomy

• 14 unique failure modes

• 3 main failure categories
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Outline

• Motivation
• Prior work
• MAST & MAD overview
• Study methodology
• Study finding & insights
• Practical use of MAST
• Q&A
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Method: Towards Uniform MAS Failure Framework

150 traces from 5 systems: MetaGPT, ChatDev, AG2, HyperAgent, AppWorld
 averaging over 15,000 lines of text per trace 17



κ = 0.88

0.4 is considered good ☺

Method: Towards Uniform MAS Failure Framework
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Method: Towards Uniform MAS Failure Framework
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κ = 0.77

0.4 is considered good ☺

Method: Towards Uniform MAS Failure Framework
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MAST-Data: Multi-Agent Failure Dataset

• Fully open sourced

• 1642 traces from:
• 7 systems
• 8 benchmarks
• 3 tasks domains
• 3 model families
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Our Contributions

• Manually inspected 150+ traces to build a failure taxonomy

• Created LLM judge to evaluate 1600+ more traces (MAST-Data)

• Open-sourced taxonomy (MAST) and dataset (MAST-Data)

code 
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Thank You! Come Talk to Us!

@melissapan 
  melissapan@berkeley.edu

paper

code 

github.com/multi-agent-systems-failure-taxonomy/MAST
25Do you need help using MAST to build & evaluate Agents?

mailto:melissapan@berkeley.edu


Outline

• Motivation
• Prior work
• MAST & MAD overview
• Study methodology
• Study finding & insights
• Practical use of MAST
• Q&A
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MAST: Multi-Agent Systems Failure Taxonomy

Specification 
Issues

Inter-Agent 
Misalignment

Task Verification
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FC1: Specification Issues

Ok, we will do…
<INFO> Website <\INFO>
…

CPO

CEO

... Once we all have 
expressed our opinion(s) 

and agree with the 
results of the 
discussion …

<end of phase>

Failures originate from system design decisions, 
and poor or ambiguous prompt specifications.

1. Disobey Task Specifications
2. Disobey Role Specifications
3. Step Repetition
4. Conversation Loss
5. Agents Unaware of Termination Conditions 
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FC1: Specification Issues

Ok, we will do…
<INFO> Website <\INFO>
…

CPO

CEO

... Once we all have 
expressed our opinion(s) 

and agree with the 
results of the 
discussion …

<end of phase>

Failures originate from system design decisions, 
and poor or ambiguous prompt specifications.

1. Disobey Task Specifications
2. Disobey Role Specifications
3. Step Repetition
4. Conversation Loss
5. Agents Unaware of Termination Conditions 

Isn’t it just a limitation of the underlying LLM? 

1. Multi-Agent system design

2. User prompt specification

3. Limitation of the underlying model +9.4%
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FC1: Specification Issues

A well-designed MAS can get 
performance gain with using the 

same model
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MAST: Multi-Agent Systems Failure Taxonomy

Specification 
Issues

Inter-Agent 
Misalignment

Task Verification
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FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

Inter-Agent Misalignment

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch
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FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch

Inter-Agent Misalignment

Supervisor 
Agent

Phone 
Agent

<Task>, login with username 
a@mail.com and password …

1
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FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch

Inter-Agent Misalignment

Supervisor 
Agent

Phone 
Agent

Python 
Executor

1

<Task>, login with username 
a@mail.com and password …

2 <code for task>

34



FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch

Inter-Agent Misalignment

Supervisor 
Agent

Phone 
Agent

Python 
Executor

1

<Task>, login with username 
a@mail.com and password …

3

Request Login
{"name": "username", ”desc.": "Your 

account phone_number"}

2
<code for task>
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FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch

Inter-Agent Misalignment

Supervisor 
Agent

Phone 
Agent

Python 
Executor

1

<Task>, login with username 
a@mail.com and password …

3

Request Login
{"name": "username", ”desc.": "Your 

account phone_number"}

2
<code for task>
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FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch

Inter-Agent Misalignment

Supervisor 
Agent

Phone 
Agent

Python 
Executor

1

<Task>, login with username 
a@mail.com and password …

3

Request Login
{"name": "username", ”desc.": "Your account 

phone_number"}

2
<code for task>

4

apis.phone.login(username="a@
mail.com", password=”…")

37



FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch

Inter-Agent Misalignment

Supervisor 
Agent

Phone 
Agent

Python 
Executor

1

<Task>, login with username 
a@mail.com and password …

3

Request Login
{"name": "username", ”desc.": "Your account 

phone_number"}

2
<code for task>

4

apis.phone.login(username="a@
mail.com", password=”…")

5
{"message":"Invalid credentials"}
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FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch

Inter-Agent Misalignment

Supervisor 
Agent

Phone 
Agent

Python 
Executor

1

<Task>, login with username 
a@mail.com and password …

3

Request Login
{"name": "username", ”desc.": "Your account 

phone_number"}

2
<code for task>

4

apis.phone.login(username="a@
mail.com", password=”…")

5
{"message":"Invalid credentials"}

6

The provided login credentials 
are incorrect. Could you 
please provide the correct 

username and password for the 
phone app? 39



FC2:
Failures in agent coordination to achieve a common goal.

● Conversation Reset
● Failure to Ask for Clarification
● Task Derailment

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

● Information Withholding
● Ignored Other Agent’s Input
● Reasoning-Action Mismatch

Inter-Agent Misalignment

Supervisor 
Agent

Phone 
Agent

Python 
Executor

1

<Task>, login with username 
a@mail.com and password …

3

Request Login
{"name": "username", ”desc.": "Your account 

phone_number"}

2
<code for task>

4

apis.phone.login(username="a@
mail.com", password=”…")

5
{"message":"Invalid credentials"}

6

The provided login credentials are 
incorrect. Could you please provide the 
correct username and password for the 

phone app?

Missing feedback on username = phone number
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FC2:

Login with username a-
r@gmail.com and password 
XvV@Hof.Then…

<code to display docs for 
phone app>

"name": "username",
"description": "Your 
account phone_number", apis.phone.login(    

username="a-r@gmail.com", 
    password="XvV@Hof"){"message":"Invalid 

credentials"}
The provided login credentials are incorrect. 
Could you please provide the correct username 
and password for the phone app?

Inter-Agent Misalignment

Solutions focused protocols are often 
insufficient for FC2 failures!

MAS demands deeper ‘social reasoning’ 
abilities from agents.
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MAST: Multi-Agent Systems Failure Taxonomy

Specification 
Issues

Inter-Agent 
Misalignment

Task Verification
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FC3:

Failures related to quality control of the output

1. Premature Termination
2. No or Incomplete Verification
3. Incorrect Verification

I want a Chess game, with 
standard notation as inputs 
like Ke8, Qf7

The code runs, looks good to me!

CEO

Verifier

Task Verification

Programmer
Inputs do not follow standard Chess 

notation & pawns can move backwards
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FC3:

Failures related to quality control of the output

1. Premature Termination
2. No or Incomplete Verification
3. Incorrect Verification

Verifier

Task Verification

# TODO

Compile

44

Existing MAS



FC3: Task Verification

Unit Testing & Multi-Level Verification is Needed!
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MAST: Multi-Agent Systems Failure Taxonomy

Specification 
Issues

Inter-Agent 
Misalignment

Task Verification
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Outline

• Motivation
• Prior work
• MAST & MAD overview
• Study methodology
• Study finding & insights
• Practical use of MAST
• Q&A
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Outline

• Motivation
• Prior work
• MAST & MAD overview
• Study methodology
• Study finding & insights
• Practical use of MAST
• Q&A

48



How to apply MAST?
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Why does MAST matter?

1. Roadmap for future research

2. MAST as a practical tool
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Towards Better MAS:

MAST as a practical tool

51



1. Understanding Failures Profile

lower is better

20

40

Disobey Task Specifications

Step Repetition

Agents Unaware of Termination 
Conditions 

Specification 
Issues

ChatDev
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1. Understanding Failures Profile

lower is better

20

40

Failure to Ask for Clarification

Task Derailment

Reasoning-Action Mismatch

Specification 
Issues

Inter-Agent 
Misalignment

ChatDev

53



1. Understanding Failures Profile

lower is better

20

40

Premature Termination

No or Incomplete Verification

Incorrect Verification

ChatDev

Specification 
Issues

Inter-Agent 
Misalignment

Task Verification
54



1. Understanding Failures Profile

lower is better55



2. Guide MAS Debugging and Development

lower is better56



3. Compare Effectiveness of LLMs

lower is better57



3. Compare Effectiveness of MAS Architecture

lower is better58



Conclusion

● Multi-Agent Systems hold promise but face significant challenges.

● Multi-Agent Systems is becoming essential as we move towards increasing 

automation in data work

● MAST, the first multi-agent failure taxonomy.

● MAST as a practical tool for developers and a roadmap for future research to 

build more reliable and effective MAS.

Feedback & Collaborations ☺

59
Do you need help using MAST to build & evaluate Agents?



Thank You!

@melissapan 
  melissapan@berkeley.edu

paper

code 

github.com/multi-agent-systems-failure-taxonomy/MAST
60

Do you need help using MAST to build & evaluate Agents?

mailto:melissapan@berkeley.edu
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