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Executive Summary

As financial institutions deploy autonomous Al agents to manage core ledger reconciliations, multi-party
settlements, and compliance workflows, traditional LLM evaluation benchmarks fall short. Generic evaluations
measure isolated text reasoning rather than stateful tool execution. Sonata provides zero-trust, replicated
banking sandbox environments that subject financial Al agents to adversarial edge cases, schema mutations,
and network anomalies—delivering deterministic verification before production release.

01. The High-Stakes Financial Al Crisis

Deploying autonomous agents in banking environments requires absolute deterministic fidelity. Unlike general
conversational systems where low-confidence errors are benign, a single hallucinated tool parameter or miscalculated
ledger offset carries immediate capital and regulatory consequences.

Capital & Ledger Risk Schema & State Blindness Silent Edge Cascades

Single ledger mutations or bad Public benchmarks lack internal Multi-turn agent workflows fail
payload calculations trigger banking DB schemas, OAuth silently when faced with rate limits,
permanent balance corruption and permissions, and dynamic database delayed callbacks, or APl schema
capital leakage. state dependencies. shifts.

02. Strategic Overview of Sonata Sandbox

Sonata bridges the gap between static LLM evals and real-world banking infrastructure by recreating full-stack micro-
banking environments with strict state tracing.

Full Ledger & API Replication Adversarial Stress Generation

Clones internal banking stacks, database schemas, and Injects realistic operational anomalies—such as network
permission levels into isolated sandboxes, enabling safe delays, corrupted payload fields, and unexpected state
tool-calling execution without risking real funds. mutations—during multi-turn workflow executions.

Core Objective: Achieve 100% deterministic accuracy with zero tolerance for state or transaction hallucinations.

Sonata Labs — Fintech Al Agent Benchmarking Page 1 of 3



03. End-to-End Agent Evaluation Lifecycle

The Sonata evaluation engine runs agent candidate code through a four-stage deterministic validation loop prior to
deployment approval.

1. STACK REPLICA 2. ADVERSARIAL SYNTH 3. AGENT EXECUTION 4. DETERMINISTIC AUDIT

API & State Clones Edge Injection Multi-Turn Tool Calls CI/CD Gate Pass

Ingest schemas, ledger Inject network lags, Execute stateful tool Verify state diffs &
state & OAuth rules bad payloads & faults calling sequences approve deployment

04. Target Financial Scenarios & Test Coverage

Sonata builds environment models specifically tailored to high-friction, multi-actor banking operations where precision is
non-negotiable.

Multi-Ledger Settlement Reconciliation KYC & Fraud Triage Compliance

Simulates complex multi-party payout pipelines. Validates Tests agent reasoning against edge-case false positives,
agent handling of asynchronous batch clearing, fee split identity document discrepancies, and adversarial prompt
calculations, and mismatched invoice records. injection attempts embedded inside user notes.
Hallucination Guardrails & Safety Tool Call Trace Analysis & Diagnostics

Verifies that agents never invent APl parameters or Audits step-by-step tool invocation traces to ensure agent
override capital authorization ceilings when decisions adhere to internal policy guidelines and
communicating with transaction gateways. compliance audit trails.

05. CI/CD Regression & Deployment Gating

Sonata seamlessly integrates into automated pull request workflows (GitHub Actions, GitLab ClI). Every change to model
prompts, system instructions, or tool definitions automatically runs through regression sandboxes before production merge.

o Automated Pull Request Regression: Block deployment if accuracy score drops below 100% on safety-critical tests.
o State Diff Audit Logs: Generates cryptographic proof of database state before and after agent execution.

o Adversarial Drift Monitoring: Synthetic scenarios automatically evolve based on new production edge cases.
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06. Quantified Reliability & Impact Metrics

Empirical trial deployments across partner fintech infrastructure demonstrate dramatic improvements in safety and release
speed.

10 99.4% 10x

Rebuilt Stack Scenarios Edge-Case Catch Rate Deployment Velocity
Full Banking Sandbox Clones Pre-Production Auditing Automated CI/CD Regressions

07. Comprehensive Benchmark Comparison

Sonata provides superior environment fidelity compared to legacy evaluation approaches:

Evaluation Axis Generic LLM Benchmarks  Custom Internal Mocks Sonata Engine

Environment Fidelity Isolated Text Strings Fragile Mock APIs Full Replicated Stacks
Multi-Step Tool Calls Single-Turn QA Hardcoded Call Paths Autonomous State Testing
Financial Safety Audits Zero Ledger Context Manual Script Maintenance Deterministic Ledger Audits

Automated PR Regression
Gates

CI/CD Integration None Flaky Local Scripts

08. Governance & Deployment Roadmap

Enterprise adoption follows a phased deployment methodology ensuring seamless
integration with existing banking compliance and risk frameworks:

1. Phase 1: Ingestion & Schema Cloning: Ingest API OpenAPI specs, DB schemas, and
mock bank state.

2. Phase 2: Scenario Synthesis: Synthesize 100+ domain-specific edge scenarios and
adversarial injected payloads.

3. Phase 3: Cl Gate Enforcement: Enforce 100% pass criteria on pull requests before
production deployment.

Deploy autonomous financial Al agents with absolute confidence. Visit sonatalabs.ai to learn more.
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