
Detangling Complex Supply Networks: The Role Of Machine Learning

A. Brintrup, P. Wichmann, P. Woodall

Institute for Manufacturing, Department of Engineering

University of Cambridge

Introduction

Supply networks emerge as 

companies procure goods from each 

other; simultaneously creating value 

and risk. As supply networks grow, 

manufacturers lose visibility over 

who supplies whom in the network. 

Current methods to achieve visibility 

such as RFID tagging, block-chain, 

third party information providers, or 

contractual disclosure all require 

suppliers’ willingness and ability to 

share information. Machine learning 

on the other hand, offers a 

complimentary method that does not 

rely on supplier’s information sharing 

ability by inferring dependencies from 

a minimum level of existing data 

available to the manufacturer.

Results:

The approach has been tested with 

three empirical samples from the 

global automotive network.  We find 

that the creation of a machine 

learning approach for this problem is 

challenging because it results in 

class-imbalance. We mitigated this 

issue first by balancing the training 

process with a larger number of true 

positives, and then by employing an 

evaluation approach that focuses on 

the prediction of a few links 

accurately and precisely, so that the 

prediction is able to yield the 

existence of dependencies whose 

existence is well founded. 

Conclusions:

Our preliminary findings are 

encouraging, giving rise to the 

possibility improving supply chain 

visibility with machine learning. In 

tandem with the advances in 

machine learning, the rise of digital 

manufacturing technologies such as 

the Internet of Things is creating 

new, large-scale data streams that 

now make the mining of systemic 

patterns in supply networks possible, 

creating a new wave of 

understanding in the field of supply 

chains.
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Approach: 

The approach combines information 

from the topology of the existing 

network with relational information 

that is obtained from the topology; in 

order to automatically infer links 

between suppliers. Three types of 

relational patterns extracted: 

outsourcing associations; competitive 

associations; and buying 

associations. In addition, we extract 

a topological feature, that of degree 

of suppliers. The link inference is 

then made by using Naïve Bayes 

(NB) and Logistic Regression (LR).


