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ABSTRACT OF DISSERTATION 
 
BIOMEDICAL DATA ANALYTICS IS A BROAD INTERDISCIPLINARY FIELD THAT HAS SEEN VAST AMOUNTS OF DATA COLLECTED WITH RECENT 
TECHNOLOGICAL ADVANCEMENTS. COMPUTATIONAL STUDIES ARE REQUIRED FOR TIME AND COST-EFFICIENT METHODS TO 
CHARACTERIZE, SUMMARIZE, AND INTERPRET THESE DATASETS TO ADVANCE PUBLIC HEALTH. THIS THESIS PRESENTS RESEARCH STUDIES 
DONE WITH PREDICTIVE AND GENERATIVE MODELS WITH REGARDS TO SUBDOMAINS IN CLINICAL RESEARCH, HEALTHCARE AND 
BIOINFORMATICS. OUR RESEARCH WITH PREDICTIVE MODELING PRESENTS (1) EXTENSIVE FEATURE ENGINEERING METHODS, ENSEMBLE 
MODELS AND FEATURE SELECTION RANKING IN ORDER TO PROVIDE DATA-DRIVEN MODELS TO EVALUATE RELEVANT EVIDENCE FOR 
CLINICAL DECISION MAKING; AND (2) NETWORK ANALYSIS AND UNSUPERVISED LINK PREDICTION METHODS FOR CLINICAL TRIAL 
RECOMMENDATION. WITH GENERATIVE MODELING, WE PRESENT USAGE OF A GENERATIVE LARGE LANGUAGE MODEL (LLM) TO PREDICT 
NOVEL MUTATION PREDICTION. OUR STUDIES PRESENT A VARIETY OF METHODS TO IMPROVE COMMON CLASSIFICATION ALGORITHMS 
ON BIOMEDICAL DATA AND NOVEL METHODS OF REPRESENTING, CLASSIFYING AND GENERATING BIOMEDICAL DATA. 
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