	Introduction
	Research Problems
	Research Contributions
	Thesis Organization

	Review of Literature
	Learning To Hash
	The Retrieval and Hashing Problems
	Existing learning-to-hash methods
	Heuristic Hash Function Learning

	Generative Modeling
	Generative Adversarial Networks
	Energy-based Generative Models

	Evaluation Metrics

	Parameter-free Training of Hash Functions via Adversarial Autoencoders for User Retrieval
	Introduction
	Related Works
	Look-alike Modeling
	Autoencoders and Adversarial Training
	High-dimensional Sparsity

	Criteo Data
	Data Generation Process
	Feature Engineering
	Data Statistics

	The Proposed Look-alike Model
	Problem Formulation
	Binary Autoencoder
	Factorization Binary Autoencoder
	Adversarial Factorization Binary Autoencoder

	Experimental Analysis
	Evaluation Procedure
	Comparison Methods
	Segment Recovery Results
	Parameter Sensitivity

	Summary

	End-to-end Representation and Hash Function Learning for Document Retrieval
	Introduction
	Related Work
	Similarity Search and Hashing
	Semantic Hashing and Deep Learning

	Proposed Model
	Problem Formulation
	Binary Autoencoder
	Denoising Binary Autoencoder
	Denoising Adversarial Binary Autoencoder

	Experimental Results
	Datasets Used
	Evaluation Procedure
	Comparison Methods
	Results

	Summary

	Image Hashing by Minimizing Discrete Component-wise Wasserstein Distance
	Introduction
	Related Work
	Image Hashing
	Adversarial Learning and Generalization

	Proposed Method
	Problem statement and Notations
	Network architecture
	Locality preservation of the hash codes
	Implicit optimal hash function learning
	Discrete Component-wise Wasserstein Distance

	Experiments
	Datasets Used
	Evaluation Metrics
	Comparison Methods
	Performance Results
	Analysis of Wasserstein Losses
	Qualitative Evaluation
	DCW-AE's Wasserstein Estimation
	Computational efficiency of DCW-AE
	Sampled queries

	Summary

	Multipurpose Generative Hashing Network
	Introduction
	Related Works
	Image Hashing
	Energy-based Generative Models

	Multipurpose Generative Hashing Network
	Problem Statement
	Multipurpose Energy-based Model
	Optimization

	Experiments
	Experimental Setup
	Retrieval Results
	Out-of-distribution Retrieval
	Missing-data Robustness in Retrieval
	Ablation Study
	Qualitative Analysis

	Summary

	Interpretable Graph Similarity Computation via Differentiable Optimal Alignment of Node Embeddings
	Introduction
	Related Work
	Graph Representation Learning
	Graph Similarity Search
	Graph Matching

	The proposed GOTSim Model
	Multiple-scaled Node Embeddings
	Optimal-Assignment Similarity
	Solving the Optimal Assignment Problem

	Experimental Results
	Experimental Setup
	Effectiveness of Graph Similarity Approximation (RQ1)
	Interpretable Graph Matching (RQ2)

	Summary

	Conclusions and Future Work
	Conclusions
	Future works


