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Artificial 
Intelligence(AI)

• Artificial intelligence refers to the 
development of computer-based 
solutions that can perform tasks 
which mimic human intelligence.
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• Alex Bernstein
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What is 
Machine 
Learning?



Machine Learning

is as a subset of artificial 
intelligence that enable 
systems to learn patterns 
from data and 
subsequently improve 
from experience



Tradicional 
programming vs. 
Machine 
Learning



Example of supervised 
Model



Example of 
supervised 

Model



Inference
• Given a dataset, the purpose is to infer how the output is generated as a 

function of the data. 

• Use the model to learn about the data generation process. 

• Understand the way the independent variables X affect the target variable Y. 

• Ex: find out what the effect of passenger  gender, class and age, has on 
surviving the Titanic Disaster

• Model interpretability is a necessity for inference



Prediction

• Use the model to predict the outcomes for new data points.

• When performing predictions over data, the purpose is estimating f in 
y=f(x)

• The purpose is not understanding the exact form of the estimated 
function, as far as it can perform predictions quite accurately.

• To be able to predict what the responses are going to be to future 
input variables.

• Ex: predict prices of oil



Machine 
Learning

• Aparicio, Romao & Costa (2022)



Machine 
Learning



Data Science
• includes techniques developed in some 

traditional fields like artificial intelligence, 
statistics or machine learning.

Aparicio et al. (2019). 



Generative AI

• Class of AI algorithms and models that are designed to generate 
new, original content. 

• Gen AI learn the underlying patterns and structures in the data and 
can generate novel outputs. 

• Instead of being trained on specific examples and then making 
predictions or classifications 

• These models are particularly good at creating content that 
resembles or is similar to the data they were trained on.



Generative 
AI
• Guessing next 
word

• Markov Chain

• Training model



Transformer

• Deep learning architecture based on the multi-head 
attention mechanism



AI

• Prompt Engineering

• GenAI

• Direitos autor

• Privacidade



Digital Transformation and AI

• Machine learning

• Deep learning

• NLP

• Improve competitive advantage
• Effectiveness
• Efficiency

• Improve organization

• Hajishirzi, R., & Costa, C. J. (2021, June). Artificial Intelligence as the core technology for the Digital Transformation 
process. In 2021 16th Iberian Conference on Information Systems and Technologies (CISTI) (pp. 1-6). IEEE..



Robotic Process Automation

• RPA is not AI

• RPA may be integrated
with AI

• AI may help redesign 
processes

• Romao, M., Costa, J., & Costa, C. J. (2019, June). Robotic process automation: A case study in the banking industry. In 2019 14th 
Iberian Conference on information systems and technologies (CISTI) (pp. 1-6). IEEE.

• Ortiz, F. C. M., & Costa, C. J. (2020, June). RPA in Finance: supporting portfolio management: Applying a software robot in a 
portfolio optimization problem. In 2020 15th Iberian Conference on Information Systems and Technologies (CISTI) (pp. 1-6). IEEE.



AI and Communication

• What make messages 
more effective?

• Small messages

• Negative Sentiment

• Aparicio, J. T., de Sequeira, J. S., & Costa, C. J. (2021, June). Emotion analysis of Portuguese political parties 
communication over the COVID-19 pandemic. In 2021 16th Iberian Conference on Information Systems and Technologies 
(CISTI) (pp. 1-6). IEEE

• Costa, C., Aparicio, M., & Aparicio, J. (2021, October). Sentiment analysis of Portuguese political parties communication. 
In Proceedings of the 39th ACM international conference on design of communication (pp. 63-69), ACM



Type of AI Users

• Important Identify different
type of users (HR, MK)

• Not all the users are equal

• React

• Fit

• Champion

• Addicted 

• Successful

• loose



AI and Finance

• Widespread use:
• Fraud Detection and Risk 

Management:
• Credit Scoring and Financial Inclusion
• Investment & Portfolio Management
• Customer Service
• Algorithmic Trading
• Regulatory Compliance & Automation

• Challenges:
• Data Quality and Bias
• Regulatory Compliance
• Integration with Legacy Systems
• Ethical and Privacy Concerns



Social and Economic Impact of AI

• Increase Unemployment?

• Increase Employment?

• Several techniques may
be used to help predicting
and deciding

• Costa, C. J., Aparicio, J. T., & Aparicio, M. (2024). Socio-Economic Consequences of Generative AI: A Review of 
Methodological Approaches. arXiv preprint arXiv:2411.09313.



Future Scenarios

• AI Scenarios

• Bibliographic dataset
• Topic Model
• Classification
• Impact Uncertinty Matrix

Scenarios / Dimensions
AI and Digital 

Education

Renewable Energy and 

Sustainability

Financial Markets and 

Fintech

Scenario 1: Optimistic Future
Rapid 

advancements

Rapid transition to 

renewables

Stable markets, fintech 

growth

Scenario 2: Technological 

Stagnation
Slow progress

Moderate renewable 

adoption
Market volatility

Scenario 3: Sustainability Focus
Moderate 

progress

High investment in 

renewables

Stable markets, green 

finance

Scenario 4: Economic Downturn Limited funding
Low investment in 

renewables
Market decline



Ai and Ethics

• ACM and IEEE have 
discussed proposals

• Robotics

• Privacy

• Responsibility

• Transparency

• AI Act 
• REGULATION (EU) 2024/1689 OF THE 

EUROPEAN PARLIAMENT AND OF THE 
COUNCIL  of 13 June 2024 

• Piteira, M., Aparicio, M., & Costa, C. J. (2019, June). Ethics of artificial intelligence: Challenges. In 2019 14th Iberian 
Conference on Information Systems and Technologies (CISTI) (pp. 1-6). IEEE.

• Veiga, M., & Costa, C. J. (2024). Ethics and Artificial Intelligence Adoption. arXiv preprint arXiv:2412.00330.



• Access to all

• Distributed models

• Centralized models

• Personal models

• Governance

• Costa, C. J., Aparicio, M., Aparicio, S., & Aparicio, J. T. (2024). The Democratization of Artificial Intelligence: 
Theoretical Framework. Applied Sciences, 14(18), 8236. https://doi.org/10.3390/app14188236 

AI Democratization



Other examples

• Predicting Bitcoin prices: The effect of interest rate, search on the internet, 
and energy prices (Aparicio et al, 2022)

• Success prediction of leads – A machine learning approach (Custódio et 
al., 2020) 

• Modeling and Predicting Daily COVID-19 (SARS-CoV-2) Mortality in 
Portugal: The Impact of the Daily Cases, Vaccination, and Daily 
Temperatures (Arriaga & Costa, 2023)

• Forecasting real estate prices in Portugal : A data science approach 
(Samadani & Costa, 2021)

• Prediction Movies Success (2 MSc thesis)

• Prediction SDG evolution (LSTM) (1 MSc Thesis)

• Predicting price of Airbnb (3 MSc Thesis)

• GenAI Adoption (4 MSc Thesis)



WAIM 2026 - 8th Workshop on Artificial Intelligence and 
Management 
  

• Paper Submission: December 14, 2025

• Notification of Acceptance: January 14, 
2026
Payment of Registration, to ensure the 
inclusion of an accepted paper in the 
conference proceedings: January 25, 2026.

• Camera-ready Submission: January 25, 
2026

• https://easychair.org/conferences/?conf=
worldcistworkshops2026

https://easychair.org/conferences/?conf=worldcistworkshops2026
https://easychair.org/conferences/?conf=worldcistworkshops2026
https://easychair.org/conferences/?conf=worldcistworkshops2026
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