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Introduction



Audit

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



• A recent report states, among other things, that new technology can improve audit quality. Specifically, it 

indicates that data-driven methods and analysis could make audits more effective and efficient. 

The need

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Develop data driven audit methods

• Build a network representation from 

journal entry data

• Use the network for risk analysis 

procedures

Audit with AI



Activities of a company

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



A network 

model



Data sources of an audit

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



The data: Journal entries

Financial 

Account

Journal Date Debit Credi

tRevenue Sales ledger 02-11-2019 - 100

Trade receivables Sales ledger 02-11-2019 121 -

Tax Sales ledger 02-11-2019 - 21

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



The data structure: a 

bipartite network 

Revenue

Trade receivables

Tax

21

100

121

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



The data structure: a 

bipartite network 
Revenue

Trade receivables

Tax

Bank



Real networks

Boersma, Marcel, et al. "Financial statement networks: an application of network theory in audit." The Journal of Network Theory in Finance 4 (2018).

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Audit 

Insights



Understanding the networks: 

finding risks

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Analysis: key parts of the 

financial structure

Financial 

• hubs

• gatekeepers

• core-activities

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Baseline statistics:

• used to assess whether a new client’s financial 

structure is in line with expected statistics (power-law 

distribution of financial account nodes, diameter 

expectations, etc).

Centrality measures

• Financial Gatekeepers (betweenness centrality)

• Financial Hubs (closeness centrality)

• Financial Core-activities (degree centrality)

Audit insights

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Are these networks similar?

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



An auditor can use this to assess the audit risk by:

• Comparison with industry peers

• Comparison with prior year network structures

Audit insights

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Simplifying the network

Bipartite network

Financial accounts

Business processes

Financial 

statement

Revenu

e
Tax

lo

w

hig

h

Prod 

A
Prod 

B

Cut off Merge financial accounts

Expert grouping Merge business processes

Boersma et al. 2020 Scientific Reports

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Simplified network

Profit margin predictive relationship

Purchases and receiving goods

Boersma, Marcel, et al. "Financial statement networks: an application of network theory in audit." The Journal of Network Theory in Finance 4 (2018).

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Use statistical relationships as:

• Risk assessment procedure

• As substantive analytical procedure

Audit insights

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Financial 

statement 

networks



Contributions

• A generic network representation of transaction data

• Base line statistics of Financial statements network

• A way to coarse-grain the network to provide a high-level understanding of the 

financial flows

• Similarities across companies 

Conclusion: Our research focuses on developing data-driven audit methods to 

enhance the overall quality of audits. We achieved this by revealing the financial 

structure as a bipartite network. We answered multiple relevant audit questions by 

analyzing the network structure, demonstrating the chosen representation’s 

usefulness. We showed that the financial statements network could be applied to 

risk assessment procedures.

Outlook:

• Financial statements network for fraud analysis in audit

• Assurance from models

Outlook and discussion

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Data driven audits – paving the 

way for higher quality audits

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



• Start building your own networks with 

Python using NetworkX

• Analyze them with standard libraries

Getting Started

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.



Want to connect?
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Write me an e-mail

boersma.marcel@kpmg.nl

mboersma@uva.nl

Add me on LinkedIn

The information contained herein is of a general nature and is not intended to address the specific circumstances of any particular individual or entity. 

The views expressed here are their personal views and do not necessarily reflect the position of their employer.
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