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Asset pricing in financial networks

Task: estimate future values/returns of financial assets by 
modeling their interactions

• Assets are interdependent through various dimensions

Macroeconomic conditions
Real estate vs banking

Graph Networks as a 
preferred tool
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Dynamics in financial networks is largely ignored

Existing asset pricing models:
§ fixed group of assets 
§ static relationship

Financial networks in the real world evolve continuously 
• technical innovations
• corporate events

§ Changing composition of assets
§ Evolving interrelationships

A framework that represents time-varying dynamics of financial markets is necessary

Market @ 2008-09 Market @ 2010-06 Market @ 2020-06

Lehman Brothers is broken
Tesla enter the market

Apple enters the streaming 
arena with the launch of 

Apple TV+
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A universal formulation for 
dynamic graph construction in 
asset pricing 

A graph learning model to predict 
the future returns of existing asset

• Dive into structural information 
for individual graphs

• Capture historical 
representations across time for 
individual assets

Graph encodings with 
financial insights

Attention mechanism 
for interrelationship
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Graph formulation

• Node: asset
• Node attributes: firm features
• Edge: strong long-term relationship

• Edge attributes: multi-scale return correlations covering 
short-term to long-term perspectives
• Monthly asset data: quarterly, semiannually, and 

yearly trends
• Daily asset data: weekly, biweekly, monthly trends

Dynamic Graph Construction from Time Series

§ Objective: given a sequence of historical graphs   , develop a model to predict future return 
for asset 𝑦 !"# :



Asset influence attention: Global interrelationship 

Topological Module

§ Multi-head attention to capture global 
interrelationships between assets, non-existing 
assets are masked

§ Layer normalization and skip connections to 
enhance optimization efficiency

§ Each element in attention matrix: influence of asset u to v
§ 𝑀!

∗ : negative mask matrix
§ 𝑀#

∗: zero mask matrix
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Graph encodings with financial insights

multi-scale edge attributes reveal evolving relationships over 
time

shortest path distance represents hidden connections between 
assets through intermediary assets  even without direct 
correlations

The asset with a higher node degree implies a strong
correlation with a larger number of other assets, indicating its 
potential market impact

,



Temporal Learning

Temporal module: 
• investigate historical representations along the temporal 

dimension for each node individually 

• Node-level Prediction

• "𝑦$: predicted return for asset 𝑢 at the time step 𝑡 + 1
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Performance on Asset Pricing (RQ1)



Portfolio Management (RQ2)

Invest in long positions on assets with top 10% highest predicted excess returns and assign them equal weight

• DySTAGE consistently generates the highest return with strong balance between profitability and risk 
management, offers lucrative investment recommendations in real-world scenarios



Graph Learning (RQ3) Ablation Study (RQ4)

Spatial distribution in embeddings effectively mirrors the actual 
financial performance disparities.

• Temporal module significantly boosts the 
performance, while DySTAGE equipped 
solely with the topological module is 
remarkably powerful

• All graph encodings contribute to the 
model improvement. Asset-wise 
Importance encoding is the most 
influential component



Conclusion

We introduce DySTAGE, a novel 
dynamic graph representation 
learning framework for asset 

pricing.

DySTAGE effectively captures 
both topological and temporal 

patterns, utilizing graph 
encodings within the financial 

network.

Extensive experiments proves 
the superiority of DySTAGE over 

conventional and popular 
benchmarks in predictive 

accuracy



Thank you! Questions?

LinkedIn Homepage


