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Construction is a weather-sensitive process
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Why estimate project duration after delays?

Deadline risk
Missed completion dates can 
trigger contractual penalties.

Start-date choice
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Most construction-ML papers stop at standard regression

2009  Pewdum et al.
Forecasting final budget and duration of highway 

construction projects

POINT OUTPUT  •  duration / budget

2014  Wauters & Vanhoucke
Support vector machine regression for project 

control forecasting

POINT OUTPUT  •  regression forecast

2020  Yaseen et al.
Prediction of risk delay in construction projects using 

a hybrid AI model

POINT OUTPUT  •  predicted delay risk

2021  Egwim et al.
Applied artificial intelligence for predicting 

construction projects delay

POINT OUTPUT  •  predicted delay
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Same mean, very different decisions
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First, supervised learning

Autonomous driving AI drug discovery

LLMs
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Supervised Learning
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Which one is the dog?

However, even the best models
make mistakes.
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How to Estimate Conditional Densities?
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Usual Models

11



Rafael Izbicki (UFSCar)

FlexCode
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Tabular Foundation Models
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Photometric Redshift Prediction in S-PLUS
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Conditional Densities vs Quantile Regression
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CONDITIONAL DENSITY
Full predictive distribution

QUANTILE REGRESSION
Selected quantiles only
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How to Estimate Conditional Densities

on the construction problem?

17



Rafael Izbicki (UFSCar) 18

Modeling task workability probabilities by location and day
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Metrics for probabilistic forecasts
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DENSITY LOSS PINBALL LOSS RIGHT-TAIL PINBALL
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Weather risk is task-specific and seasonal
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From Uncertainty to Decisions
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How to give a single point prediction?
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CRC for construction decisions

OUTPUT: RISK-CONTROLLED CONTRACTUAL 
DURATION

OVERRUN PROBABILITY OVERRUN SEVERITY
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Rectified Conformal Risk Control
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What can break?
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2018 was a different UK weather regime
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Take-home message
● Predict distributions when decisions depend on more than the mean

● Separate sharpness from reliability: uncertainty needs calibration

● Propagate uncertainty to the downstream decision
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rafaelizbicki.com/UQ4ML
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rafaelizbicki.com/ame/
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Questions?

rafaelizbicki@gmail.com


