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Overview

Where We Are Going
If you can deploy agents in finance, you can deploy them anywhere.

SESSION MAP

▶ Finance is a hostile environment for naive AI
▶ Agents: what they are, and what they are not

▶ Architectures that survive reality

▶ Finance Use cases
▶ Case study 1: Regulated sandbox + SAR generator

▶ Case study 2: PE AI-Readiness score
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Overview

What This Talk Is (and Is Not)
In finance, “cool demo” is the opposite of “deployable system.”

× NOT This

× Prompt-engineering tips

× “ChatGPT tricks” session

× Laundry list of use cases

Demos impress. Systems deliver.

✓ YES This

✓ Systems thinking

✓ Workflows, tools, controls

✓ Deployable capability

Mechanism + Governance + Value
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Framing

From Prompting to Decision Systems
Value appears when AI sits inside the decision loop — not next to it.

LEVEL 1

Prompting
One-shot text

No state, tools, accountability

LEVEL 2

Workflows
Repeatable steps

Context + artifacts + review

LEVEL 3

Agents
Adaptive workflows

Plan, tools, learn, escalate

IN FINANCE
Outputs must be reproducible, reviewable, and attributable
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Framing

Why Finance Breaks Naive AI
Finance is where “mostly right” becomes “catastrophically wrong.”

1
Non-stationarity
Data generating process moves

2
Feedback loops
Predictions change markets

3
Adversarial incentives
Someone profits from mistakes

4
Regulation
Constraints are part of spec

5
P&L Attribution
Noisy, delayed, path-dependent

Finance punishes silent failure.
Controls matter, not just accuracy.
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Framing

Why This Favors Agentic Systems
Multi-step workflows need more than single-shot answers.

Data Model Validation Narrative Action

Why agents fit:
• Complex multi-step workflows need planning & tool use
• Heavy reliance on code, APIs, datasets, backtests
• High demand for reproducibility, controls, model risk
• Tools matter. Controls matter.
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Framing

AI Adoption: Implicit vs Explicit Roles
The winning path is “implicit first, explicit with controls.”

IMPLICIT (Behind the Scenes)

◦ Coding assistance

◦ Intent detection & routing

◦ Next-best action suggestions

◦ Search, summarization, extraction
Lower risk, high adoption

EXPLICIT (Front Stage)

• AI as an assistant

• Automate / simplify workflows

• Replace brittle rule-based steps

• Operate with approvals + logging
Higher value, requires governance
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Use Cases

Four Classes of Financial AI Workflows
In finance, the “use case” is a workflow with constraints.

1. Knowledge Synthesis

Research, compliance, disclosures
RAG + templates + approvals

2. Trust & Authentication

Fraud, biometrics, deepfake defense
Real-time scoring + step-up auth

3. Conversational Intelligence

Voice, sentiment, service QA
Privacy constraints + drift monitoring

4. Data Governance

Lineage, PII detection, refactoring
Deterministic rules + validated models
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Use Cases

Workflow Class 1: Generative Knowledge
In regulated domains, generation without grounding is just risk.

Sources RAG Draft Review Approve

• Draft market briefs, IC memos, client letters — faster cycle time

• RAG for factual grounding; templates for structure and tone

• Controls: source attribution, redaction, approval gates

• Best for: analyst productivity + consistent narrative quality
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Use Cases

Workflow Class 2: Trust, Fraud, and Deepfake Defense
As identity becomes generative, authentication must become probabilistic.

Input Signal ML Scoring Threshold

Pass

Step-up

OK

Flag

• Voice biometrics: authenticate callers using speaker verification

• Synthetic media detection: flag AI-generated audio/video

• Operational shape: real-time scoring + step-up authentication

• Controls: false positive management + auditability
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Use Cases

Workflow Class 3: Conversational Intelligence
If it’s not searchable, it’s not governable.

Audio ASR Diarize Extract Index

• ASR + diarization: searchable calls and meetings

• Extract sentiment, intent, and themes — at scale

• Finance use: client service QA, complaints, suitability red flags

• Controls: privacy constraints + model drift monitoring
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Use Cases

Workflow Class 4: Data Governance + Privacy
Governance is a product feature, not an afterthought.

Raw Data PII Scan Redact Lineage Audit-Ready

• Automated code & data lineage mapping for audit readiness

• PII detection and redaction across emails, notes, chat, calls

• Value: reduced manual documentation + lower privacy risk

• Controls: deterministic rules + validated models + logging
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Why Now

2025 Ecosystem Shift: Why Agents Are “Now”
The missing ingredient was not intelligence — it was orchestration.

Orchestration
LangGraph

CrewAI
AutoGen

OpenAI Agents SDK

Framework explosion

Secure Execution

E2B Sandboxes
Docling (parsing)
Code Interpreters
Isolated Runtimes

Safe tool use

Model Performance

Better reasoning
Tool calling

Structured output
Context windows

Outperform rules

Models now outperform brittle rule-based pipelines on many tasks
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Why Now

Why Quant Finance Is Ideal for Agents
Quant is “workflow-intensive” — which is exactly what agents are for.

Data Hypothesis Model Validation Action

Why agents fit quant:
1. Complex multi-step workflows: data → hypothesis → model → validation → action

2. Heavy reliance on tools: code, APIs, libraries, datasets, backtests

3. High demand for transparency: reproducibility, controls, model risk
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Agents 101

Agents vs Rule-Based Automation
Agents are flexible — your controls must be non-negotiable.

Rule Engines

× Deterministic and brittle

× Static logic

× Hard to adapt to new regimes

× Fails silently when assumptions drift

Agents

✓ Context-sensitive execution

✓ Tool-using and stateful

✓ Can plan and recover from errors

✓ Still requires hard guardrails

“Adaptable” is not “uncontrolled.” The design target is bounded flexibility.
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Agents 101

The Five Capabilities That Make an Agent
A model answers. An agent executes.

AGENT

Planning

Tool Use

MemoryReflection

Collaboration

Break goals into steps

APIs, code, DBs

Persist contextSelf-critique

Multi-agent teams
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Agents 101

Planning
Planning turns “open-ended” into “auditable.”

Goal Tasks Dependencies Checkpoints Done

• Treat goals as projects: tasks, dependencies, checkpoints

• Finance use: research plans, IC memo outlines, validation plans

• Key control: stop conditions and explicit acceptance criteria
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Agents 101

Tool Use
Tools are power — permissions are safety.

Agent

Code Interpreter

Pricing APIs

Databases

Search

Controls

• Allow-lists
• Scoped permissions
• Deterministic wrappers
• Audit logging
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Agents 101

Memory
Memory is leverage — and also a new attack surface.

Vector Memory

Retrieval of prior context
Papers, policies, history

Semantic search

“What have we seen before?”

Structured Memory

State machine for workflow
Track progress

Enforce constraints

“Where are we now?”

Key control: provenance, retention, and contamination checks
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Agents 101

Reflection
Reflection reduces errors — tests prevent them.

Output Self-Critique Revise Final

• Self-critique: check reasoning consistency and missing evidence

• Finance use: model sanity checks, narrative coherence checks

• Key control: explicit tests and constraints beat “self-judgment”
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Agents 101

Collaboration
In regulated work, collaboration is your accountability mechanism.

Analyst Auditor Optimizer Human

• Multi-agent teams: analyst, auditor, optimizer, reviewer

• Human collaboration: clarify uncertainty, seek approvals, propose options

• Key control: clear responsibility boundaries and audit trails
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Architectures

Agent Design Patterns (Practical Taxonomy)
Patterns are how you make agents predictable.

Planner–Executor
Plan tasks, execute tools, report

Hierarchical
Supervisor coordinates specialists

Collaborative
Peer review and consensus

Recursive
Decompose sub-problems recursively

Self-healing
Error capture and retry

Patterns = reusable governance structures
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Architectures

Planner–Executor Architecture
This pattern scales because it separates “thinking” from “doing.”

Goal Plan Execute Validate Deliver

• Planner produces a task list with explicit checkpoints

• Executor runs tools and returns artifacts (code, tables, citations)

• Validator enforces constraints before delivery
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Architectures

Hierarchical vs Collaborative Agents
Use hierarchy for control; use collaboration for quality.

Hierarchical

Sup

S1 S2 S3

Best when tasks are modular
Clear accountability

Good for regulated workflows

Collaborative

P1 P2

P3 P4

Best when uncertainty is high
Peer review reduces hallucinations

Voting for recommendations
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Architectures

Recursive + Self-Healing Agents
Resilience is a feature — not an incident response plan.

Problem

Sub-1

Sub-2

Solve Merge

retry

• Recursive decomposition: split hard problems into solvable units

• Self-healing: error capture → retry trees → fallback tools

• Control: bounded retries + deterministic fallback order
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Architectures

Canonical Agent Architecture (Finance-Grade)
Bounded autonomy + hard controls = deployable agents.

Planner

Goals → Steps

Tool Executor

APIs, code, search

Memory

Vector + state

Validator

Rules, tests

Human Gate

Approve

Control Surfaces
• Tool allow-lists & permissions

• Policy/threshold rules
• Audit trails & versioned artifacts
• Human approvals for regulated outputs

Stochastic OK: drafting, hypothesis
Never: unchecked execution
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Case Study: FOMC Agent

Case Study: FOMC Research Agent
The edge is not prediction — it’s disciplined synthesis at speed.

GOAL
Turn transcripts into tradable, auditable macro signals

INPUTS
Statement + Minutes + Press Q&A + History

OUTPUTS
Themes, tone shifts, surprises, confidence + citations

CONSTRAINT
Speed matters, but “wrong fast” is still wrong
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Case Study: FOMC Agent

FOMC Agent: System Architecture
Architecture beats prompts when the task is multi-step.

Ingest Extract
Themes

Tone
Delta

Compare
Regimes Audit Publish

Vector Memory

Prior meetings + market reactions

Tools

Parsing, embeddings, time-series

Flags weak evidence
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Case Study: FOMC Agent

FOMC Agent: Execution Trace
Traceability is how you earn trust in stochastic systems.

Step 1
Planner creates checklist

Step 2
Tools parse transcript

Step 3
Retriever pulls history

Step 4
Validator checks citations

Step 5
Human reviews deltas

themes, tone, deltas, surprises, evidence

structured sections + speaker turns

comparable historical episodes

citations, deltas computed, uncertainty la-
beled

trade-relevant deltas before distribution
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Case Study: FOMC Agent

FOMC Agent: Failure Modes & Escalation
The right question is not “did it hallucinate?” — it’s “did it stop?”

Failure Modes

× Hallucinated regime narratives

× Over-weighting single quote

× Confusing tone with policy

× Ignoring microstructure

Escalation Protocol

→ Low evidence → analyst review

→ Conflicts → multi-agent adjudication

→ High impact → citations + approval

NEVER autonomous trading
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Broader Applications

Where Agents Show Up in Finance (Beyond Macro)
Agents are best where work is repeatable but not fully specifiable.

Research
Literature review, feature ideation

Strategy
Generate, simulate, validate hypotheses

Model Risk
Stress testing, drift detection, docs

Portfolio
Constraint-aware optimization

Compliance
Surveillance, alerts, SAR drafting
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Broader Applications

Trading Strategy Generation Agent
Backtest everything. Trust nothing without validation.

Historical Data Generate Backtest Reflect Output

• Inputs: historical data + narratives + templates

• Backtesting: Pandas + Matplotlib

• Controls: train/test separation, leakage checks

Agentic AI in Finance | MIT IAP 2026 32 / 55



Broader Applications

Model Risk Validation Agent
Simulate edge cases. Document everything.

GFC COVID Rate Shocks

Model Check Explain Memo

• Assumptions: regime stability, factor crowding, drift
• Explainability: SHAP/LIME
• Outputs: validation memo + artifacts + sign-offs
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Broader Applications

Portfolio Management Agent
Optimize under constraints. Never execute without approval.

Portfolio Optimize Rule Check Trigger Approve

Liquidity
Tracking Error

Exposures

Compliance
Client Guidelines

Limits
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Broader Applications

Human-Agent Collaboration
Agents propose. Humans choose.

Agent Human

Options + Uncertainty

Selection + Feedback

• Surface uncertainty + ask questions

• “What-if” scenarios with justification

• Approvals as first-class feature
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Governance

Why AI Pilots Stall: Integration Beats Intelligence
Scaling is an operating model problem, not a model problem.

95%
of GenAI pilots fail

MIT NANDA REPORT 2025

Common Causes

× Weak problem framing

× No governance

× No workflow integration

“Pilot success” ̸= “production readiness”
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Governance

Agent-Specific Failure Modes
Agents fail as systems — so you must validate systems.

Interaction Risk
Errors compound across steps

Memory Contamination
Bad context becomes durable

Tool Misuse
Unsafe actions via broad permissions

Recursive Amplification
Retries “invent” confidence

Mitigation
Bounded retries + deterministic checks + human gates
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Governance

Underwriting AI Execution Risk
Execution risk is the real “model risk” in enterprise GenAI.

✓ Is there a governed sandbox to turn ideas into production?

✓ Are approvals and audit trails built into the workflow?

✓ Can the organization validate agentic systems end-to-end?

✓ Are there metrics for drift, failure modes, reviewer effort?
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Governance

Governance Frameworks You Will Be Asked About
Compliance is not a blocker — it’s your architecture spec.

SR 11-7
Fed Model Risk Management

• Model development & implementation

• Independent validation

• Governance, policies, controls

• Documentation & monitoring

NIST AI RMF 1.0
Trustworthy AI Framework

• Govern — accountability

• Map — risk identification

• Measure — quantification

• Manage — mitigation

Agentic AI in Finance | MIT IAP 2026 39 / 55



Regulated Production

QCreate & SAR Case Study

“The product is not generation — it’s defensible generation.”
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Regulated Production

Why Sandboxes Fail
The usual failure: too permissive OR too restrictive.

Too Permissive

Compliance breach

Too Restrictive

No adoption

No Lineage

Can’t graduate to production

No Audit Trail

Can’t pass model risk review
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Regulated Production

Regulated Sandbox Requirements
Build governance into the architecture, not the policy.

1 Isolated execution environments

2 Versioned artifacts (prompts, sources, outputs)

3 Built-in validation (rules, tests, redaction)

4 Approval workflows

5 Immutable audit logs
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Design your 
objective with 
constraints Generate Specs Create Code

Workflow



Regulated Production

QCreate: Regulated Content Creation Sandbox
The product is not generation — the product is defensible generation.

GOAL
Create regulated artifacts with full traceability

CONTROLS
Tool allow-lists, redaction, citation requirements, approvals

OUTPUTS
Versioned drafts + validation reports + reviewer sign-offs

PRINCIPLE
Governance-by-construction (not governance-by-policy)
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SAR Case Study
Suspicious Activity Report Generation

SARs are regulatory filings that
document potentially suspicious

financial activity for law enforcement review.

The hardest test case for agentic AI in compliance.



Regulated Production

Why SAR Generation Is a Hard AI Problem
SARs are where LLMs meet law, deadlines, and accountability.

• SARs blend structured facts + narrative (“modus operandi”)

• High cost of false positives (noise) and false negatives (misses)

• Regulators and law enforcement depend on narrative quality

• Process is audited: who decided, based on what, when
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Regulated Production

Agentic SAR Generation: Workflow
No autonomous filing — human sign-off required.

Detect Classify Assemble Draft Audit Review

Alert Typology Evidence Narrative Check Approve

Hard Rule: No autonomous filing

Transactions, parties,
timelines, linked accounts

Completeness, policy,
prohibited disclosures
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Regulated Production

SAR Generator: Execution Trace
If you can’t replay the SAR decision, you can’t defend it.

Trigger Alert (structuring, mule activity, account takeover)

Evidence Transactions, parties, timelines, linked accounts

Narrative Story + why suspicious + what changed

Audit Completeness, policy thresholds, prohibited disclosures

Decision Approve / revise / escalate — immutable
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Regulated Production

Governance by Construction (SAR Case)
In compliance, the audit trail is the deliverable.

Lineage

prompt → sources → evidence
→ narrative → decision

Controls

Redaction, confidentiality rules,
approval gates

Metrics

Precision/recall, reviewer effort,
time-to-file

Outcome

Examiner-ready artifacts;
faster review with less noise
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PE AI-Readiness Score
How can quantifying AI Readiness assist in PE, from Deal Screeing

through Exit!

“If it can’t be quantified, it can’t be valued.”





PE Value Lens

The PE Decision Function
PE doesn’t underwrite “potential” — it underwrites execution probability.

1 Can AI move EBITDA?

2 Can it happen within holding period?

3 Is execution institutional or individual-dependent?

4 Will buyers believe it is durable at exit?
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PE Value Lens

PE AI Readiness Equation
Readiness prices time-to-value and durability.

PE-AIR = α · HPE + (1 − α) · V Org + β · Synergy

HPE : Opportunity

EBITDA-relevant drivers

VOrg : Execution

Data, work-
flow, leadership

Synergy: Upside

Scale wins across platform
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PE Value Lens

What PE Actually Measures
If it can’t be repeated, it can’t be valued.

Data Usability

Availability, quality, lineage

Workflow Integration

AI embedded in decision loops

Leadership

Ownership, incentives, cadence

Scalability

Replicate wins across sites
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Close

The AI Quant of the Future
The future quant is a workflow architect with risk discipline.

▶ Less model tinkering, more system orchestration

▶ Judgment > Prediction
Especially under regime shifts

▶ Accountability > Accuracy
For regulated decisions

▶ Artifacts + Controls = Trust
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Thank You

Sri Krishnamurthy, CFA, CAP
sri@quantuniversity.com

www.quantuniversity.com

https://tinyurl.com/PEAIR2026

“The best time to design governance is before you need it.”
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