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Many real-world studies, such as those exploring how people react in different situations, may
have missing data. For instance, participants in a study might skip certain tasks or refuse to
answer specific questions, resulting missingness in the dataset. This hinders clustering meth-
ods like E-ReMI, which require a complete data matrix. This project proposes extending E-
ReMI by incorporating classical statistical methods to handle missing data under the Missing
Completely at Random (MCAR), where missingness does not depend on observed or unob-
served data. This extension will rely on classical methods like the Expectation-Maximization
(EM) algorithm and Multiple Imputation (MI). However, a Bayesian approach incorpo-
rates prior infomation and uncertainty into the model to treat missingness probabilistically.
Using the MCAR assumption, we propose a Bayesian extension to E-ReMI to handle miss-
ing data. Bayesian approaches to handle missing data as a latent variables with prior distribu-
tions. Markov Chain Monte Carlo (MCMC) is used to iteratively update missing data and
model parameter estimates. The Bayesian approaches considered in this project include Bayes-
ian Likelihood with Missing Data Terms and Bayesian Multiple Imputation. The Bayesian
extension not only addresses missing data but also improves the robustness of clustering re-
sults by incorporating prior knowledge and probabilistic reasoning. This makes it particularly
well-suited for complex datasets with inherent uncertainties.

Key Requirements

e Master’s students in Statistics or Data Science with a strong foundation in Mathemati-
cal Statistics, particularly in likelihood estimation, and Bayesian inference.
e Proficiency in R and/or Python, with experience in statistical computing and data anal-

ysis.
o Willingness to present findings at research meetings and contribute to academic publi-
cations.
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