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1 Abstract

Node classification and link prediction are classic problems in networks with many applications including
e-commerce and social network recommendation systems. Many graphs, due to its complexity and large
size, are flattened down to a simple graph before being analyzed. While this saves computation power
and yields many good results, networks in real world have heterogeneous interactions with
interdependent structures, which are better modeled as multigraphs.

In the project, we first review state-of-the-art algorithms for the tasks of node embedding, classification
and link prediction in multigraphs. We then analyze GraphSAGE in more detail and extend it to leverage
the multiple edge types and additional node attributes available in our constructed heterogeneous graph
for better performance in the tasks of node classification and link prediction.

2. Problem Definition

Our project is targeting multimodal network node classification and link prediction. There are a number of
recently developed methods to analyze real-world systems as heterogeneous networks. These networks
are often multi partite, have different types of nodes and edges (along with metadata etc.) and might
have temporal aspects associated with them. We apply the ideas from recent algorithms like
GraphSAGE to research collaboration dataset to learn and evaluate node embeddings, perform multi
relational link predictions, and evaluate how different representation and edge dimensions of
heterogeneous networks influences the prediction performance.

3. Background

In this section, we review the existing literature for multi-graphs, node embeddings, node classification
and link prediction.

3.1 Multi-relational Link Prediction in Heterogeneous Information
Networks [1]

To predict the heterogenous relationships, Davis, Lichtenwalter and Chawila first apply variation of
unsupervised common neighbors method called Adamic/Adar measure. Then authors introduce new
multi-relational link prediction (MRLP) method which applies a weighting scheme for different edge type
combinations. The weights are determined by counting the occurrence of each unique 3-node






























