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Why Predict Agentic Workflow Performance?
● Multi-agent systems powered by LLMs show great promise. 
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Why Predict Agentic Workflow Performance?
● Current optimization frameworks rely on costly execution-based (runtime or 

LLM calls) evaluations.
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Table extracted from MaAS ICML'25
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Why Predict Agentic Workflow Performance?
● A predictive model can estimate the quality and viability of agentic workflows.
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Challenges in Agentic Workflow Prediction
● Heterogeneity 

○ Workflows vary widely in communication, code, and prompts.
● Scarcity of Labeled Data

○ Only few labels available due to expensive evaluations.

5



Agentic Predictor

Our Solution: Agentic Predictor 
● Multi-View Encoding integrates graph, code, and prompt views.
● Cross-Domain Unsupervised Pretraining uses unlabeled data from diverse 

tasks.

● Lightweight Predictor quickly estimates workflow performance, guiding 
efficient search.
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Architecture Overview
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● Graph View explicitly captures structural dependencies and direct 
interactions among agents, emphasizing interagent communication channels. 

● Code View implicitly encodes complex semantic structures, logical 
sequences, computational complexities, and patterns of tool usage inherent 
in workflow implementations.

● Prompt View provides semantic embeddings that encapsulate nuanced 
agent roles, behavioral descriptions, and broader contextual guidance 
embedded within system and instruction prompts.

Multi-View Workflow Encoding
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● Multi-)Graph View 

● Code View 

● Prompt View 

● Aggregation Layer

Multi-View Workflow Encoding: Encoder Network
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aggregates importance scores across different views
captures inter-graph importance
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Cross-Domain Unsupervised Pretraining
● In real-world scenarios, the availability of labeled performance data for 

agentic workflows may be highly limited due to the costly and 
time-consuming evaluation process. 

● To address this challenge and enable data-efficient predictor training, we 
optionally adopt a two-phase strategy.

● Cross-Domain Multi-Task Pretraining
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Positives are the index-aligned embeddings of 
the configuration across two different views, 
while negatives are all other configurations 
within the batch.

This learning objective encourages the 
encoder to capture meaningful signals related 
to both structure and performance.
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● Input Features 
○ The learned workflow embeddings from the previous stage.
○ The task-specific semantic embeddings from natural language task 

descriptions. These embeddings, derived from pretrained language 
models (e.g., T5 or BERT.

● Loss Function: binary cross-entropy loss for fail vs. pass predictions

Performance Predictor

11



Agentic Predictor

● Q1 How does Agentic Predictor perform as a predictor of agentic workflow 
performance compared to relevant baselines? 

● Q2 How do different design choices of Agentic Predictor affect its predictive 
accuracy?

● Q3 Is the pretraining phase helpful for maintaining prediction quality under 
varying numbers of labels?

● Q4 Does Agentic Predictor maintain strong predictive performance under 
out-of-distribution shifts?

● Q5 How does Agentic Predictor compare against few-shot LLM-based 
workflow performance predictors?

Experiments
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● Benchmark Dataset: FLORABench Zhang et al., 2025b), including five 
representative datasets across three core domains in the agentic workflow 
literature: 
○ code generation HumanEval, MBPP, 
○ mathematics problem solving GSM8K, MATH, and 
○ reasoning MMLU.

Experiments: Setup
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Experiments: Setup
● Evaluation Metrics: 

○ Accuracy quantifies how well a model predicts agentic workflow 
performance.

○ Utility evaluates the consistency between the workflow rankings 
predicted by the model and the ground-truth rankings, emphasizing the 
modelʼs ability to determine the relative order of different workflows.
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Experiments: Results (Prediction Accuracy (Q1))
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Experiments: Results (Ablation Study (Q2))
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Experiments: Results (Effects of Pretraining Phase (Q3))
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Experiments: Results (OOD Performance (Q4))
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Experiments: Results (vs. LLM Predictors (Q5))
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Conclusions
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● We propose Agentic Predictor, a lightweight, predictive framework to 
estimate the success of agentic workflows using multi-view representation 
learning and unsupervised pretraining.

● We use the multi-view encoding to capture workflow heterogeneity from
○ Graph Structure (agent interaction), 
○ Code Semantics (logic & tool use), and
○ Instruction Prompts (roles & behaviors).

● We introduce cross-domain unsupervised pretraining to lessen the label 
scarcity problem by training the encoder on unlabeled workflows from 
various domain.



Thank you!
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GitHub: github.com/deepauto-ai/agentic-predictor
Email: patara@deepauto.ai 

http://github.com/deepauto-ai/agentic-predictor
mailto:patara@deepauto.ai

