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In many modern data science applications, relationships between data samples are well described with a graph structure. While 
many real-world data are intrinsically graph-structured, there is a large number of applications, such as single cell gene expression 
data, where the graph is not readily available and needs to be learned from a set of observations, i.e. graph signals. Most of the 
existing work on graph learning considers homogeneous data, where all signals are assumed to be defined by a single graph 
structure, and undirected graphs. In this talk, I will introduce a framework for signed graph learning (SGL) using the following two 
assumptions. Signal values on nodes connected by positive edges are similar to each other, i.e., variation over positive edges is 
small, while signal values on nodes connected by negative edges are dissimilar to each other, i.e., variation over negative edges is 
large. From graph signal processing perspective, these assumptions correspond to graph signals being low- and high-frequency 
over positive and negative edges, respectively. Next, this framework will be extended to heterogeneous data that come from 
multiple related graphs introducing multiview signed graph learning (mvSGL). mvSGL learns multiple signed graphs jointly while 
regularizing the learned graphs to be similar to each other, where the similarity between different views is ensured through a 
consensus graph, which captures the common structure across views. The proposed framework is evaluated on both simulated 
and real single cell RNA sequencing data.
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