
Practitioner Brief

AI IN ASSET MANAGEMENT

Artificial intelligence (AI) is transforming how 
investment organizations operate—enhancing 
how senior leaders, portfolio managers, 
researchers, and other specialists analyze 
information and make decisions to interpret 
markets, construct portfolios, and manage risk. 
AI in Asset Management: Tools, Applications, 
and Frontiers comprises 10 chapters by 
researchers and practitioners who bridge 
quantitative finance with modern data science.

This Practitioner Brief sets the stage for the 
full volume, summarizing the central themes, 
methods, and applications of AI in finance. It 
complements a series of chapter-level briefs, 
each offering a deeper, practice-oriented look at 
the application of specific AI techniques, models, 
and frameworks that support responsible and 
effective adoption.

The full volume from CFA Institute Research 
Foundation and CFA Institute Research and 
Policy Center brings together these core 
disciplines—machine learning, deep learning, 
reinforcement learning, network theory, natural 
language processing, and quantum computing—
to demonstrate how AI is being put to work in 
real investment contexts. It also explores key 
enablers of successful adoption, such as support 
vector machines and the principles of ethical and 

explainable AI. What follows is a synthesis of 
those methods, tools, and use cases, designed 
to help practitioners put AI to work immediately.

The AI Investment Workflow
Modern investment teams use AI as a multistage 
workflow that links data engineering, model 
development, explainability, and deployment.

Data → Feature Engineering → Modeling →  
Explainability → Decision-Making → 
Deployment

Each chapter of the book aligns with one or 
more steps in this workflow. The structure also 
reflects institutional AI practice: how buy-side 
and research teams design end-to-end systems.

Data: The “Unsupervised Learning I: Overview 
of Techniques” (Simonian) and “Natural 
Language Processing” (Fabozzi) chapters 
show how structured and unstructured data 
reveal hidden information, from market 
relationships to textual sentiment.

Feature engineering: The “Machine Learning 
in Commodity Futures” (Guida) and 
“Unsupervised Learning II: Network Theory” 
(Konstantinov and Sadeghi) chapters 
demonstrate how domain-specific features 
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such as basis, skewness, and network 
centrality enhance predictive modeling.

Modeling: The “Support Vector Machines” (Golts), 
“Ensemble Learning in Investment” (Yazdani), 
“Deep Learning” (Bilokon and Simonian), 
“Reinforcement Learning and Inverse 
Reinforcement Learning” (Halperin, Kolm, and 
Ritter), and “Quantum Computing for Finance” 
(Zapata) chapters illustrate how models 
handle nonlinearity, sequence, optimization, 
and decision-making under uncertainty.

Explainability: The “Ethical AI in Finance” 
(Martirosyan), “Ensemble Learning” (Yazdani), 
and “Network Theory” (Konstantinov and 
Sadeghi) chapters emphasize transparency, 
validation, and interpretability using SHAP 
(SHapley Additive exPlanations) values, visual 
networks, and governance frameworks.

Decision-making: The “Reinforcement Learning” 
(Halperin, Kolm, and Ritter), “Network Theory” 
(Konstantinov and Sadeghi), and “Natural 
Language Processing” (Fabozzi) chapters 
demonstrate how AI informs allocation, 
forecasting, and strategic communication.

Deployment: The “Ethical AI in Finance” 
(Martirosyan) chapter provides a blueprint 
for responsible implementation and ongoing 
monitoring in production environments.

Together, these chapters illustrate how the 
AI workflow unfolds from data collection to 
deployment, forming a connected system of tools 
and techniques for modern investment teams.

Practitioner Domains
The following four domains represent where 
AI is having the most practical impact across 
investment organizations today. They translate 
the workflow into business outcomes—spanning 
portfolio design, forecasting, information 
processing, and governance. Each domain 
highlights how asset managers, quantitative 
researchers, and risk teams are already applying 
these techniques in practice and where the next 
phase of adoption is emerging.

Portfolio Design and Optimization
AI is redefining portfolio construction from static 
mean–variance optimization to adaptive, data-
driven allocation. Ensemble and reinforcement 
learning models are now being used to design 
portfolios that respond dynamically to changing 
market conditions. Gradient boosting and 
random forest models extract return forecasts 

from large feature sets—momentum, carry, 
skewness—while reinforcement learning 
(Halperin, Kolm, and Ritter) optimizes allocations 
through reward-driven learning. Research on 
commodity futures (Guida) and network-based 
diversification (Konstantinov and Sadeghi) 
demonstrates how feature-rich and topology-
aware allocation can enhance resilience, lower 
drawdowns, and improve real-time decision-
making. The next wave of experimentation 
involves integrating these adaptive methods into 
risk-parity and multi-asset strategies at scale.

Signal Discovery and Forecasting
Across equities, commodities, and macro 
factors, machine learning expands the signal 
universe by detecting nonlinear relationships 
invisible to linear models. Deep learning 
(Bilokon and Simonian) and ensemble 
approaches (Yazdani) improve predictive 
precision across multiple time horizons, while 
research in commodities (Guida) and networks 
(Konstantinov and Sadeghi) highlights how 
theory-grounded features—basis, skewness, 
centrality—translate into stable alpha sources. 
Practitioners are now blending these models 
with traditional quant processes, using SHAP 
and feature attribution to validate signals before 
they go into production. The lesson: Forecasting 
in 2025 is a multi-model, multi-horizon endeavor, 
where explainability is as critical as accuracy.

Text Intelligence and Market Sentiment
Large language models (LLMs) are transforming 
how firms process and interpret text—from 
earnings calls to regulatory filings and 
sustainability reports. Fine-tuned transformer 
models (Fabozzi) extract sentiment, detect 
themes, and classify entities at scale, while 
retrieval-augmented generation (RAG) enables 
real-time, evidence-based responses. Investment 
teams are using these systems for ESG analytics, 
credit risk surveillance, and automated reporting. 
Leading organizations are now piloting domain-
specific copilots that integrate internal research, 
filings, and market data—bringing LLM-driven 
insight directly into the investment process. The 
opportunity: to turn unstructured information 
into a structured decision asset.

Risk, Governance, and Explainability
Network theory and explainable AI (XAI) are 
extending risk management from balance sheets 
to networks and models. Graph metrics such as 
centrality and modularity identify systemic hubs 
and contagion paths, providing early warnings of 
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market stress. SHAP values, fairness testing, and 
transparency frameworks—covered in “Ethical AI 
in Finance” (Martirosyan) and “Ensemble Learning” 
(Yazdani)—help organizations validate and 
govern their models. Firms are embedding these 
practices into enterprise AI governance programs, 
ensuring that the same systems driving alpha 
also meet standards for accountability, resilience, 
and compliance. Forward-looking organizations 
are already establishing cross-functional model 
oversight committees to monitor explainability 
and bias as part of standard risk control.

State of Adoption in Asset 
Management: 2025 Outlook
Machine learning and deep learning are now fully 
integrated into forecasting, signal extraction, and 
portfolio optimization workflows. Reinforcement 
learning is moving from proof of concept to live 
deployment in adaptive allocation and trading 
strategies. Natural language processing and LLMs 
are rapidly expanding across research, compliance, 
and environmental, social, and governance (ESG) 
analysis, supported by domain-specific model fine-
tuning. Network analysis has become a standard 
component of stress testing, contagion modeling, 
and systemic risk oversight. Quantum computing 
remains experimental but is gaining traction in 
optimization and complex sampling applications.

Together, these technologies function less as 
standalone tools and more as interconnected 
capabilities embedded across research, 
investment, and risk functions. They define 
an evolving infrastructure that supports 
faster insights, broader data integration, and 
increasingly explainable decision-making across 
investment organizations.

Operationalizing AI in Asset 
Management
As AI becomes embedded across the 
investment process, the challenge shifts from 
experimentation to sustainable integration. 
Success depends on disciplined process 
design, transparent model governance, and 
collaboration across research, technology, 
and risk functions.

Leading firms begin with interpretable pilots 
and scale proven models into production 
environments. Quantitative validation is 
paired with economic reasoning to ensure 
signals make sense in context. Governance 
frameworks define ownership, auditability, 
and accountability for every stage of the 
model lifecycle.

Cross-functional teams—data scientists, 
portfolio managers, and risk professionals—work 
together using version control, model tracking 
(e.g., MLflow), and performance monitoring 
to maintain consistency and compliance. 
The goal is not to replace human judgment 
but to enhance it through scalable, explainable 
systems that improve insight, efficiency, and 
decision quality.

The Bottom Line
AI has moved from pilot programs to 
institutional infrastructure. Machine learning 
and network models are deepening insight 
into diversification and systemic risk, while 
deep and reinforcement learning are enhancing 
forecasting and adaptive allocation. Natural 
language models now convert unstructured 
information into quantifiable intelligence, 
and advances in quantum and ethical AI define 
the next frontier, linking performance with 
accountability.

For practitioners, three imperatives stand out:

●	 Adopt adaptivity. Static models fail 
in dynamic markets; AI enables learning 
systems that evolve with data and  
regimes.

●	 Demand transparency. Explainability and 
governance are not optional; they are 
the foundation for trust and institutional 
adoption.

●	 Invest in integration. The competitive edge 
now lies in connecting data, models, and 
human expertise across the investment 
organization.

What matters now is not building more models 
but rather building organizations that use them 
wisely, linking technology, transparency, and 
judgment.
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Metrics and Methods That Matter
As AI moves from experimentation to 
production, evaluation has become 
multidimensional. Practitioners now 
measure the following:

● Performance and stability: Predictive
accuracy (R², root mean square error) and
cross-validation ensure robustness across
regimes. Feature engineering selects or
creates meaningful variables from data to
improve model performance.

● Transparency and trust: SHAP values,
feature importance, Explainable AI (XAI), and
fairness tests demonstrate interpretability
and support governance requirements.

● Portfolio and systemic impact: Sharpe,
Sortino, and network metrics link model
outputs to risk-adjusted returns and
systemic resilience.

● Adaptivity over time: Monitoring drift and
retraining frequency ensures AI systems
remain current and reliable as data and
markets evolve.

Glossary
Centrality: A network measure that identifies 
which entities (e.g., assets, institutions) are 
most connected or systemically important.

Modularity: A measure of how strongly 
nodes cluster in a network—helps identify 
hidden groups or communities in markets.

Reinforcement learning (RL): A framework 
in which AI agents learn to make sequential 
decisions by receiving rewards or penalties—
used in dynamic portfolio rebalancing and 
adaptive trading.

Retrieval-augmented generation (RAG): 
A framework that combines LLMs with real-
time data retrieval to produce accurate, 
context-grounded outputs.

SHAP values: A unified explainability 
measure showing how much each feature 
contributes to a model’s prediction.
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