Outline for MSc assignment in statistics: 

Environmental and genetic factors work in conjunction to determine our health and wellbeing. However, disentangling the individual components are often non-trivial and requires complex modelling, accounting for family structure, genetic variability, socioeconomic factors, and physical and mental health conditions. Additionally, these type of decompositions is often done explaining the variance in risk, and are thus not directly additive in an intuitive way. 

Certain health conditions in early life (such as low birth weight or pre-term birth) exhibits these complex relations, and are also strong predictors for later life health, such as poor school performance, stroke, heart attack, cancer, and early death. Understanding and modeling the components contribution to early life outcomes are thus of importance when understanding later life outcomes. 

This project will involve combining genetic data from over 50 000 trios (mother-father-child) pairs, records from the birth registry, and health and environmental information of up to 250 000 individuals. 

A broad outline of fundamental skills that potentially will be developed over the period working on this project (not all this needs to be covered in the master thesis though) are; 

· Build complex mathematical models to integrate data from different sources and on different formats
· Genetic data (Up to 5 million variables for each individual)
· Epigenetic data (Up to 1 million variables for some individuals)
· Family and relationship information 
· Environmental data (Up to 1000 variables per individual)
· Health information (Anthropometric measurements, diagnosis, etc) 
· Usage of advanced epidemiological designs 
· Knowledge of national health registries 
· Knowledge of one of the larges birth cohort in the world (the MoBa cohort)
· Use of complex genetic data 

This project will only be considered for a full 60pt MSc master thesis. The assignment will be in collaboration with the Norwegian Institute of Public Health (FHI), Center for Fertility and Health, with a potential to have an desk space there part time. 

Relevant courses for this assignment: 
· GLM (STK4100)
· Inference (STK4011)
· Model choices (STK4160)
· Bayesian modeling (STK4121)
