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What is osteoarchaeology?
Study of human skeletal remains 

from archaeological contexts



Sex...even more important than you think!



Morphological sex estimation



Metric sex estimation



Making life easier…

https://osteomics.com/



Limitations of current models
• Based on modern assemblages (secular trends?)
• Population-specific methods

Aim
• Develop an open access and open source web application 

for multiregional sex prediction



Materials

Goldman Dataset

• postcranial measurements 
• 1538 skeletons 
• from various geographic 

locations
• data collected by Dr. 

Benjamin Auerbach

William W. Howells Dataset

• cranial measurements 
• 2524 skeletons 
• from various geographic locations
• data collected by Dr. William W. 

Howells 



MethodsDifferent machine learning classifiers:
• Logistic Regression
• Decision Trees
• Support Vector Machine
• Gaussian Process
• Gradient Boosting
• Random Forest
• Ada Boosting
• Extra Trees
• Gaussian Naive Bayes
• k-Nearest Neighbors
• Linear Discriminant Analysis
• Quadratic Discriminant Analysis 
• Extreme Gradient Boosting 
• Light Gradient Boosting 

• Different combinations of variables
• Full datasets and missing values

• Python programming language 



Results

•Highest accuracies 
• Extreme Gradient Boosting 
• Light Gradient Boosting
• Linear Discriminant Analysis 
• no particular bias in 

classification 
• Cranial measurements 

(>85%)
• Postcranial measurements 

(> 87%)



SexEst web application
http://sexest.cyi.ac.cy/



Osteometric prediction – single skeleton



Osteometric prediction – multiple skeletons



Osteometric prediction – missing values



Next steps

• Expansion of post-cranial variables
• Validation in different assemblages worldwide
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