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Precise: Seed Variability 

Mortality and Machine Learning: A Glance at Death, Holistically and Precisely 

Research on mortality typically explores factors from 
either a biological or non-biological perspective. 
Academics have identified an abundance of 
theoretical risk factors which 'contribute’ to and are 
statistically associated with death. However, we 
recognise several areas for improvement in this body 
of work:

Predictive: There is little evidence concerning the 
predictability of death. The use of predictive 
frameworks is not a common research design in social 
sciences, presenting an area for further exploration.

Holistic: Existing studies generally draw evidence 
from one or two disciplines. A holistic view of risk 
factors, particularly from a non-biological perspective, 
is rarely explored.

Precise: As methodologies advance, we present 
several concerns regarding prediction precision in 
health-related outcomes.

Methods and Data

Introduction 

1. U.S. Health and Retirement Study 
Death Prevalence: 30.0%

2. Survey of Health, Ageing and 
Retirement in Europe
Death Prevalence: 19.5%

3. English Longitudinal Study of Ageing
Death Prevalence: 5.40%

Domain of Risk Factors:
Demography, Socioeconomics, Psychology, 
Adulthood Adversity, Childhood Adversity, 
Social Connections, Health Behaviours

Holistic: SHAP Decomposition

Top Important Risk Factors 
of Three Datasets

Domain-level Prediction Contribution 
of Three Datasets
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Predictive Performance of 10000 Seeds in Train-Test splitting 

Outcome Distribution Characteristics of 10000 seeds

Precise: Seed Variability 

Performance asymptotics of 
changing  predictor number 
and training size 

Precise: Asymptotic 

Evaluation of Model Performance in 
Death Prediction over 10 seeds

Holistic: Domain Contribution


