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Background and Motivation 
• SEC-required Form 8-K (also called ’Material Event 

Report’ or ’Current Report’) 
• Corporate Event Series/Sequences (CES) embody 

corporate strategy and business processes 
• Lack of study in previous finance literature 
• Textual data presents challenges to traditional time 

series models 
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Models in Comparison 
• Markovian Baseline: Markov Chain Monte Carlo 

(MCMC) simulation. 
• GRU: classical Seq2Seq model. 
• Corporate Event Sequence Transformer (CEST): 

the proposed Transformer model. 
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 Overall Evaluation 
(M=36, H=12) 

MCMC 
Baseline 

GRU CEST 

Cross Entropy 4.72 3.97 3.65 
Perplexity 26.35 15.67 12.55 
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Event-Type-Specific Evaluation 

1, 𝑖𝑖𝑖𝑖 𝑦𝑦𝑒𝑒𝑒𝑒,𝑡𝑡 > 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝐸𝐸𝑡𝑡 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑒𝑒𝑒𝑒,𝑡𝑡 = � 0, 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑜𝑜𝑖𝑖𝑡𝑡𝑡𝑡 

• Precise Evaluation and Fuzzy Evaluation: 
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Model Performance 
(M=36, H=12, precise evaluation on time t, F1%) 

Event Type MCMC GRU CEST 
Business Combination and Restructuring 8.54% 3.89% 7.35% 

0.00% 

58.68%
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Financial Activities 19.66% 36.23% 39.56% 

Operation Activities 1.42% 17.91% 25.56% 

Senior Personnel Change 20.86% 20.37% 26.07% 

Information Disclosure 34.59% 74.77% 82.35% 

Document Updates 4.30% 0.21% 1.72% 

Intellectual Property 0.46% 13.66% 22.66% 

Litigation and Lawsuit 1.26% 0.00% 5.22% 

Delisting 0.48% 0.00% 0.00% 

Bankruptcy 0.00% 0.00% 

30.40% 51.22% Micro-Averaging 
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Model Performance 
(M=36, H=12, fuzzy evaluation on time t±3, F1%) 

Event Type MCMC GRU CEST 
Business Combination and Restructuring 35.76% 21.03% 29.79% 

Financial Activities 59.37% 74.29% 74.29% 

Operation Activities 8.22% 55.28% 63.13% 

Senior Personnel Change 61.20% 56.46% 59.28% 

Information Disclosure 76.03% 92.26% 94.49% 

Document Updates 21.22% 1.22% 6.79% 

Intellectual Property 2.65% 45.87% 45.67% 

Litigation and Lawsuit 7.01% 0.00% 15.41% 

Delisting 2.44% 0.00% 0.00% 

Bankruptcy 0.00% 0.00% 0.00% 

85.15% 72.37% 82.36% Micro-Averaging 
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Explainability Example 
Unum Group (UNM) 

EVP resign & 
SVP retire -> new 
director 
appointment 

Loan -> share 
repurchase 

Update on 
claim 
reassessment 

Director retirement 
intention -> new director 
appointment 

SEVP resign -> 
new member 
appointment 

Reinstate 
previous CFO -> 
SEVP resign 

Delisting 

Recapture closed 
business 

Settlement on claim 
handing practices 

SEVP 
appointment 

Settlement for multi-state 
market exam 
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Conclusion and Future Work 

• A Transformer-based model for event sequence 
forecasting 

• Impressive performance 
• Explainable insights 
• Many potential business applications 
• Model and data to be enriched 
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Questions/Comments 

szhai@iastate.edu 

zhuzhang@iastate.edu 
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