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Motivation 

●  Model how investors are making decisions on stock 
markets 

Simulate decisions 

Understand the decision process 

Predict the stock price evolution 
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Objectives 

●  Model how investors choose an action (buy or sell) 

●  Model the duration between two consecutive actions 



Outline 

●  Process 
●  Data 

●  Model 
●  Estimation results 
●  Validation 

●  Conclusions and Perspectives 

●  Correlation analysis 

●  Simulation 



Process 

● Example with 1 company: 

Sell Buy 
days 

● Investors initiate actions (buy or sell) on stocks  

● Traders translate actions into transactions  

Buy Buy 

Investor 

days Trader 

4 1 11 22 26 

Investors’ behavior 



Data: raw observations 
● 25 989 observations of transactions passed by traders, on 6 funds  
 (January 2005 – September 2010): 

● Raw explanatory variables: 
- 5 indicators: quality / sentiment / technic / value / price  (calculated by the bank)   

- 1 market index: VIX (interpreted as the volatility of the S&P 500)   



Data: raw explanatory variables 



Data: aggregation 

- isolated transactions: 

- neighboring observations: 

● Aggregation of  the transactions: 

● Discarding of  the adjustments (actions with a small money amount 25%) 

● The aggregation starts the first « open» day of January 2005 



Data: aggregated data 
● Observations: 

25989 transactions 
1236 companies 
2005.01.03   2010.09.13   

Data  
processing 2010.09.13   

9178 actions 
1121 companies 
2005.01.03   

● Actions (buy/sell) passed by traders: 



Data: supplementary variables 
● Short-term variation: 

● Long-term variation: 

● Performance: 

● Standard-error: 



Data: supplementary variables 
● Examples: 



Correlation analysis 
● Correlations between the explanatory variables and the actions  

● Complete data: 

● High VIX: 

● Codes: Buy = 0 / Sell = 1   

- 2 fund groups  
- Specific information used in risky situations  



Model: overview 

Duration until the next action 
= Survival of the current action  

Action  
(buy /sell) 

Explanatory variables 
Previous duration 

Previous  
action 
Previous  
indicators 

Current  
indicators 



Model: assumptions 
● One action per week (5 days) and stock, at most 

● The survival time of the action is decided the action day and not revised 

● Dynamics:  

- the current duration  influenced by the previous action 

- the current action influenced by the previous action 

● The current duration is influenced by the current action   

● The risk perception influences the decisions   

● Different perceptions between 2 fund groups   



Model: methodologies  
● Action model: discrete choice model 

- Choice set: Buy / Sell  

● Duration model: survival model 

- Binary logit model with latent classes  

- Latent classes: risky situation / unrisky situation  

- Weibull regression with specification of the scale parameter  

- It accounts for the risk perception  

- Dynamic formulation  

- Dynamic formulation  

- It accounts for the action model  



Model: map of causalities 



Model: action model 
● Risk perception model: 

- Deterministic measures of the risk: 

- 2 alternatives for the situations: risky and unrisky 

- Random measures: 

- Random terms: 

- Probabilities: 



Model: action model 
● Choice model: binary logit model with latent classes 

- 2 alternatives: buy and sell 

- Utilities: 

- Deterministic utilities: 

- Random terms: 

- Conditional probabilities: 

- Probabilities: 



Model: duration model 
● Risk perception model: 

- Deterministic measure of the risk: 

- 2 alternatives for the situations: risky and unrisky 

- Random measures: 

- Random terms: 

- Probabilities: 



Model: duration model 
● Survival model: Weibull regression 

- Dependent variable: duration between 2 consecutive actions: 

- Scale of the duration model: 

with 

and 



Estimation results: general 

● Results: 

● Maximum likelihood estimation using Python Biogeme 

- Significant parameters 
- Interpretable parameters 

- Poor fit of the duration model 



Estimation results: action model  
● Risk model: 

● Conditional choice  
     models: 



Estimation results: duration model  
● Risk model: 

● Conditional duration  
     models: 



Estimation: interpretation of the parameters 

● Action  
  model 

● Duration  
  model 

- Different perceptions between the 2 fund groups 

- Lower duration in risky situations 

- The current duration tends to increase when the previous duration increases 

- When investors buy stocks, they do not wait long for performing a new action 

- Explanatory variables calculated with a time horizon of 60 days 

- Different perceptions under the 2 risk situations 

- Explanatory variables calculated with a time horizon of 1 day 
- Investors have not tendency to perform consecutively similar actions  

● Overall 
- The risk is characterized by the VIX and the sentiment variations 
- Perception of short and long-term variations of quality, value, technic and price 



Validation 

● Cross-validation:     - Division of the data in 5 subsets 

Duration model    

Action model    

- The duration model is not stable 
- Generality of the action model   

● Evaluation of the prediction capabilities of the model 

- Estimation on 4 subsets /Simulation on 1 subset 

Periods: 

Results: 



Simulation: prediction of the future actions 

● Work on the last experience of the cross-validation 
- Estimation on the period   2005.01.03        2009.07.23  

- Prediction on the period   2009.07.24         2010.09.13  

● Evaluation of the action model as decision-aid tool 

● Simulation: 



Simulation: results 
● Calculate relative errors: 

● Results: 

Highest value = 25.74% / highly satisfactory results   



Conclusions and Perspectives  

- Specification and estimation of the model on real data 

- Correlation analysis 

- Validation of the prediction capabilities of the model 

- Simulation with the action model 

- Improve the risk perception (more than 2 classes) 

- Improve the duration model 

- Predict the evolution of the stock market 

● Conclusions: 

● Perspectives: 
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