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1 Introduction

Corporations are not independent entities, but are linked to each other through many types of
relationships. Examples of these links might be the relationship between a supplier and a customer, in
which case the link is explicit and contractual. On the other hand, two corporations might be classed in
the same industry in which case the link is more subjective. In this paper, we focus on a network model of
corporations based on the former type of relationship. Specifically, the nodes of the network represent
individual firms, and there is a directed edge from one firm to another if the former (supplier) sells goods
to the latter (customer).

Supplier and customer links constitute one aspect of the supply chain network of corporations, and hence
are important to study given that they form the backbone of many industries. Similar to recent studies on
supply network topology, for example [1], we explore this graph using a variety of network analysis
techniques. In addition, we use historical stock price movements of connected nodes as a novel empirical
measure of the usefulness of the theoretical models. For example, we identify structural roles in the
supplier and customer network to determine whether some customers should have an out-sized
influence on the stock price of their supplier firms. We also detect community structures within the
network to identify groups of corporations which should have correlated stock price changes.

The simplest depiction of a supply chain is a linear chain consisting of six nodes, representing each of the
following entities: Raw materials, Supplier, Manufacturer, Distributor, Retailer and Customer (Fig. 1). In
the modern world, this linear chain model is insufficient because two main factors: (i) the complexity
involved in manufacturing today’s products means that each manufacturer could have several suppliers
upstream as well as itself supplying to several nodes downstream and (ii) modern supply chains do not
purely consist of goods flowing from one node to the next, e.g. two corporations might be linked by an
agreement to co-create patents for product design. By focusing on supplier and customer links only, our
supply network model captures most of the complexity of (i), whilst avoiding the added complications of
(ii) since many of these are not easily quantifiable.

Figure 1

2 Related work

Although there is a large body of work on supply chain management, the study of the topology of the
supply chain networks themselves first began around 2000. Since then, researchers have studied the

































