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1) Access, Excel, and PowerPoint 

2) High-level overview and Benford’s Law 

3) Data interrogation tests 

4) Continuous monitoring (corr. and time-
series) 

5) Fraud risk assessment 

6) Financial statement fraud 

7) Analytics and purchasing card transactions 

8) Concluding comments 

 

 



 Procurement and analysis of electronic data 

 To reconstruct, detect, or support 

 A claim of financial fraud 

 Steps: Data collection, data preparation, 
data analysis, and reporting 





 Tables: Where transaction data are stored; 
Layout similar to Excel 

 Queries: To select a subset of records that 
meet certain criteria; Also calculations and 
Group By procedures 

 Reports: Organized presentation of the 
results of the forensic analytics work 







Benford’s Law formulas 

Benford’s Law research 

The basic digit tests 

Access steps 
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 1948, mental numbers 

 1960, scale invariance (x by a constant) 

 1965, can’t use middle 3 digits as random 
numbers 

 1969, article in Scientific American 

 1971, first Fibonacci numbers paper 

 1972, use Benford to test forecasts 

 1976, Raimi’s review paper 



 Numbers should represent the sizes of 
facts or events 

 No built-in maximum or minimum 

 Numbers should not be identification 
numbers (bank account numbers or 
flight numbers) 





 Spike at 24 when vouchers are needed @ $25 

 Spikes below psychological cutoffs of 48, 49, 
98, and 99 

 Systematic frauds (e.g., credit card balances) 

 Comparing two inventory sheets 

 Spike at 14 for U.K. revenue numbers 

 Spike at 24 for purchasing cards 

 Spike at 48 for employee reimbursements 





 Benford’s Law gives the expected frequencies of 
the digits in tabulated data 

 Large bias toward the low digits 

 Some important papers in the 1940 to 2000 period 

 Applies to datasets that meet the three conditions 

 Works best on datasets with > 1,000 records 

 Easy to spot excess activity below control 
thresholds 

 Access can calculate the digit frequencies 

 Excel can be used to graph the results 



Number duplication test 

Last-two digits test 

Completes the initial cycle of tests 

Access and Excel 
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 Link to first-order large positive spikes 

 Link to summation large positive spikes 

 Numbers below thresholds 

 Odd numbers that have occurred often 

 Relatively large counts 

 Numbers linked to inefficiencies 











 Num Dup test looks at the actual numbers 

 Separate tests for small and large +ve and -ve 

 Look for numbers associated with FTD spikes, 
control thresholds, and psychological 
thresholds 

 Last-two digits test looks for number invention 

 Interesting results from invoices data 

 Num Dup and LTD tests can be run in Access 
or Excel 



People don’t know when to stop 

Look for largest in a group 

Most overtime, most refunds, most travel 

Most growth of a subset 
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 Samples of high-risk transactions 

 A subset is a group of records with 
something in common 

 Examples: Vendors, customers, locations 

 Look for largest $$$ or largest growth 

 Tests can detect fraud or errors 

 Tests can be run in Access or Excel 





 35,000 Hewlett-Packard invoices per year 

 1,300 overtime hours per year 

 12,000 invoices from a printing shop 

 100,000 FedEx invoices per month 

 Excessive refunds 

 Large negative inventory balances 

 Two vendors, 100 checks each per month 











 Can be innovative in choice of subset variable 

 People don’t know when to stop once they 
have figured out how to cheat the system 

 Test can detect frauds and errors 

 Tests can point to efficiency gains 

 Largest subsets: Access or Excel (pivot tables) 

 Largest growth: Easier in Excel 

 Results should be carefully interpreted 









































1) Access, Excel, and PowerPoint 
2) High-level overview and Benford’s Law 
3) Data interrogation tests 
4) Continuous monitoring (correlation and 

time-series) 
5) Fraud risk assessment 
6) Financial statement fraud 
7) Analytics and purchasing card 

transactions 
8) Concluding comments 

 
 



 Analytics is only one part of the forensic 
investigations process. 

 Collect and analyze data at the start. 

 Don’t use incomplete or inaccurate data. 

 Make use of a subject matter expert. 

 Remember the legal environment. 

 FA is still an evolving discipline. 
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