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Introduction

Real-world networks are inhomogeneous and far from random. Often, groups of nodes
are found such that they have a denser connection between one another than with the rest of the
network. This feature of networks, known as community structure, allows us to detect
communities and assume certain qualitative features about nodes that are clustered.

Founded in 2005, Kiva.org is a online microloan network allowing individuals and
organizations to loan money to low-income entrepreneurs and students from around the world.
As of October 2017, over one billion dollars worth of loans have been provided through Kiva’s
network of 1.6 million lenders and 2.6 million borrowers. A few years after Kiva’s creation,
Kiva opened up a “Teams” feature. Kiva teams are groups of lenders which are, as Kiva
describes, ‘self-organized groups built around common interests, school affiliation or location’.
As of November 4, 2018, there were a total of 36,405 Kiva teams.

Kiva, however, does not automatically form or suggest teams. There may be large groups
of people donating to similar causes who are not yet linked. Linking individuals making similar
donations can help introduce individuals to more loan requests they may be interested in
contributing to, increasing overall net philanthropy. The goal of our project is to come up with a
model for community detection suitable for our Kiva dataset so that we can identify potential
new teams that should form. Overall, we use the Leiden Algorithm and Trawling to perform
community detection. We qualitatively evaluate bipartite cores generated from the trawling and
learn that the trawling reveals groups of users with very similar lending habits, in essence
discovering that trawling may be useful tool for Kiva to improve user connection and
engagement. We quantitatively evaluate Leiden-detected communities against a null model and
see that team structure is significantly captured relative to the null model, indicating that teams
do promote similar lending behaviors.

Review of Relevant Prior Work

A major piece of feedback from our initial project proposal was to focus more on community
detection algorithms instead of lender-borrower networks. We address this by reviewing some
methods below (at a high level with a bit of mathematical background for this milestone) for
exploring both the bipartite network, and a folded unipartite representation.

1. Leiden Algorithm (Traag et. al)

In initial exploration of our data, we attempted using builtin SNAP community detection
methods, such as CNM on the folded network. Unfortunately, these used up way too much
memory and were taking far too long to run. We needed to find an algorithm scalable to our
folded network with over 25 million edges. We came across the Leiden algorithm, which seems
well suited for this. The leiden algorithm 1s similar to the Louvain algorithm discussed in class,







































