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Co-Founder, CEO

Dr. Zhou (Jo) Yu

● Columbia University CS Professor (CMU PhD)
● Open-source GenAI models (1M+ downloads)
● Forbes 30 Under 30, 17+ AI experience.
● Outstanding papers in ACL & NAACL 2024

amazon prize

https://www.linkedin.com/in/zhou-jo-yu-95327378/
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Current Agent Ecosystem

AI Agent Verticals Applications 
(Leverage the entire agentic infra to further enhance agents’ usability through UI/UX, verifiers, 

human intervention, human teaching, etc to provide real ROIs to enterprise and individuals)

Agent Developer Tool
(Dev tools handel: memory, tool use (such as mcp), information extractor, fine-tuning, testing, 

evaluation, observation, security guardrails, etc)

Agent Foundation Models
(Continue training, reinforcement learning to adapt Foundation Models for agent tasks)

Foundation Models (openAI, Anthropic, etc)

Arkle
x
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95% Agents Stay as Demos

–MIT review
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Walmart Sparky Agent x Arklex AI

http://www.youtube.com/watch?v=BQ7EccfcW0g
http://www.youtube.com/watch?v=BQ7EccfcW0g
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Agent Recommendation by User Preferences

https://docs.google.com/file/d/1klo7oXD-WFdphRw8YfrvIgGvGOMFnW3w/preview
https://docs.google.com/file/d/1klo7oXD-WFdphRw8YfrvIgGvGOMFnW3w/preview
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Gaps in Current AI Agent Evaluation

● Single-turn evaluation, where agents receive a single query and response it directly 
without multi-turn context consideration.

● Static benchmark that lacks mechanisms to accommodate iterative agente evaluation.

● Lack runtime simulation environments, no tool use, state tracking, and iterative task 
execution.

● Human testing: low coverage, slow turnround, high cost, varied quality

SAGE: A Top-Down Bottom-Up Knowledge-Grounded User Simulator for Multi-turn AGent Evaluation, EACL 2026
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Require Diverse and Realistic User Behavior 
Data
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Scalable
cover diverse scenarios

Solution: Synthetic Users

Synthetic user → data for analysis and model improvement

       80% faster 
       development cycle

       90% of testing
       automated

       95% risk coverage

       100% easier maintained

Fast & On-demand
no human annotators 

Easy to Adopt
validation, testing, analytics
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Solution: Arklex AI Simulator Demo 

Demo

Open Source 
Available

http://www.youtube.com/watch?v=M1SesCeJjSw
https://github.com/arklexai/arksim
https://github.com/arklexai/arksim
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High-Level Architecture

Simulate  real-world user interactions to evaluate the agent's performance.
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User Simulation Config
1. Company Information
Describe your company
ABC Electronics is an online retailer, specializing in consumer 
electronics such as smartphones, tablets, and smart home 
devices.

2. User Needs (Agent capability)
What should the agent help your customers with?
● General product information (e.g. Do you sell tablets? 

)
● Specific product details (e.g. Does your tablets use 

windows system?)
● Product recommendations (e.g. Which phone would 

you recommend for my dad who is 70 and is not that 
tech savvy? )

● Order tracking (e.g, Can you check when my tablet will 
arrive?)

3. Agent call to actions
What specific actions do you want the agent to 
encourage your customers to take during the 
conversation? 

● Deliver promotion code
● Encourage mailing list subscription 
● Upsell and Cross-sell

4. Agent knowledge
Structured database schema
Unstructured data

5. Additional tools
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Identify Agent Issues
Synthetic User: Hi, want to check my order status
Agent: Hi! I see you have two recent orders. Order #1299 has been fulfilled, and it includes a Textile City Faux 
Cashmere Sofa Blanket. Order #1300 is still pending fulfillment and includes a Nordic Knitted Blanket. Which 
order would you like to check?

Synthetic User: When will order 1300 ship?
Agent: Order #1300 is still pending fulfillment, which means it hasn't been shipped yet. Unfortunately, I don't 
have an exact shipping date at the moment. You can keep an eye on the status using the [Order #1300 
Status] link. If you have any further questions or need more assistance, feel free to ask

Synthetic User: Can you tell me when it might arrive in Seattle?
Agent: I'm sorry, but I don't have the exact shipping date for Order #1300 at the moment, so I can't provide an 
estimated arrival time in Seattle. The order is still pending fulfillment. You can keep checking the status using 
the [Order #1300 Status] link.

Synthetic User: Can you give me the customer service email?
Agent: I'm sorry, but I can't provide the customer service email directly. However, you can usually find contact 
information on the \"Contact Us\" page of the Sweet for Everyone website.

Issue: The agent cannot access to the 
shipping information

Issue: The agent doesn’t have the 
customer service email information
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Evaluate Simulated Interaction Quality

● Coverage
○ Tool-calling Transition Entropy
○ Tool-calling Distribution Entropy
○ Trajectory Distance

● Realism
● Cost
● Agent Failure Identification

14
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Evaluate Agent Performance 
(LLM-as-judges conditioned on scenarios)

Example result:
● "customer_needs_completion_rate": 0.6
Measures how often the agent completes the assigned goals

● "customer_needs_completion_efficiency": 4.5
Quantifies how efficient is the agent to complete user simulator’s goal

● "call_to_action_completion_rate": 0.8 
Measures how often the agent achieves its intended call to action.
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Production Logs
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Arklex Business Model

Open-Source API Container

● Free -> adoption funnel

● For developers & early 

adopters

● Fast prototyping

● Usage-based 

($1/interaction)

● Tight security constraints

● Annual tiered license 

fee ($100K+/year)

● Security-sensitive 

enterprises

● Compliance & scale
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Enterprise-Focused with Proven ROI

Lindsay Calder
Senior Program Manager

Pearson GED
Largest education company

“With Arklex, development are 

much faster and maintaining 

post-deployment system quality 

is easier”

How We Achieve This?

Deep Research: 10+ top tier publication 
with Amazon, Google, Microsoft (ACL & 
NAACL Best papers) 

Proprietary Data: Rich personas, behavior 
data, and conversations

Domain Knowledge: Trusted by enterprise 
leaders (Walmart, TD Bank, etc)

Continuous improvement: Post-release 
real user data enhances simulation 
fidelity
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Next Step: Continual Learning

1. Automatic Improvement
● Optimize the sales agent based on the simulated interactions on

○ Agent Flow Change
○ Prompts Optimization

Agent Flow Update Example:

• For the user query - I want to placing an order
• The original complete process is: 1. Get the user’s account information. 2. Ask user which product 

do they want. 3. Add the product to cart. 4. Order placement
• However, by using the user simulator, the first two steps are always useless since the agent has 

user’s login information and know which page user are looking at, so the agent don’t need these 
two steps, so the final optimal process will skip 1&2 step but directly jump to step 3.
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Next Step: Continual Learning

2. Manual Improvement
● Generate report to provide agent improvement suggestions for the developer

○ Missing RAG knowledge
○ Missing tools
○ Bad tools

Example:

“RAG”: [
{“issue”: “No estimated shipping info”, “suggestion”: “Add default fulfillment + shipping 

estimates to RAG documents or assistant fallback responses”},
{“issue”: “Customer service email missing”, “suggestion”: “Include support email in RAG docs or 

a static fallback response pattern”}
],
“<Tools>”: <XXX>



© 2025 Arklex.AI - All rights reserved

Arklex AI

21

User: I want to return my order

Agent: Sorry there is nothing to return 

Error: no valid order that is within return period.

Suggestion: This user might mean cancel order 
instead of return order, given the context that he has 
an active order but not delivered yet.

Intent: return order Intent: cancel order

Tool call: get user details

Tool call: return order Tool call: cancel order

Intent: return order Intent: cancel order

Tool call: get user details

Tool call:check order status Tool call:cancel order

Order status: fulfilled

Tool call:return order

Order status: unfulfilled

User: I want to return my order

Agent: I saw that your order #1001 kid’s cap hasn’t 
shipped it, would you like me to cancel it?

User: Oh, yeah, sure.

Before After
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Do we also need 
simulation for workflow 

agents?
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Where Underwriting Breaks Down

● Mortgage decisions 
depend on multiple 
documents

● Most errors come from 
cross-document 
inconsistencies

● Today’s models are rarely 
trained on complete, 
realistic cases

23



© 2025 Arklex.AI - All rights reserved

Arklex AI

Why Current Data Fails

● Real data is restricted and hard to scale

● Borrower stories are fragmented across 

documents

● Edge cases and real-world complexity 

are not controllable

24

PII/Restricted
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How to safely train and evaluate underwriting 

systems without using real customer data, while 

still reflecting real-world complexity?

25
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Persona-Based Document Synthesis

One Borrower

26

A Full Application

We generate privacy-safe, end-to-end synthetic borrower profiles that produce 
complete, internally consistent mortgage application documents for training and testing 
cross-document underwriting systems.
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● Problem: Mortgage documents are often scanned, photographed, and imperfect, which significantly reduces extraction accuracy compared to clean PDFs.

🔄 Tilted/Skewed

🌫 Blurred

💡 Poor Lighting

🧾 Noisy/Stained

Clean File

Controlled Computer 
Vision Variations

● How Arklex Simulates

● Why It Matters: Models are trained on documents that match real customer submissions, 
not idealized inputs, leading to more reliable underwriting decisions.
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Synthesized Documents with Variations

Lightning Blur (motion blur) Noise (moiré effect)
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Paystubs Bank statement Property tax
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[task-related inquiry] Great. Have you ever

Reinforcement Learning is Search & Learn

32Xiao Yu, Maximillian Chen, and Zhou Yu. 2023. Prompt-Based Monte-Carlo Tree Search 
for Goal-oriented Dialogue Policy Planning. EMNLP 2023.

Many agents tasks are essentially about decision making
    We can use look-ahead search from games like GO to enhance this

Main Idea:

If I'm in the right place at the right time 
or am given an opportunity. 

[greet] Hello. How are you doing today?

I am good!

[what should I say here?] 
Persuadee

© 2025 Arklex.AI - All rights reserved
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● Accelerates iteration cycles

● Improves real-world robustness

● De-risks deployment

● Enhances experience quality

● Learns from every interaction

● Maximizes downstream business 
impact

● Reduces latency and cost

● Ensures performance under 
variable traffic

● Designed for AI Agents

User Simulator RL-based Agent Optimizer Application-First Auto-Scaling

Self-improving AI agents optimized for user experience
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Columbia DAPlab
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Arklex Synthetic Users Unlock Scalable 
Enterprise AI Agents Deployment
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Dr. Zhou (Jo) Yu - Co-Founder & CEO

https://arklex.aizhouyu@arklex.ai

https://arklex.ai
mailto:zhouyu@arklex.ai
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