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Digits (more commonly known as numbers) have played a key role in business and have contributed as much to our well being as has the wheel, fire, and agriculture.  From an audit perspective, auditors use analytical procedures on these numbers in planning the nature, timing, and extent of audit procedures.  As numbers have existed for centuries, if not milleniums, audit researchers have constantly called for the development of more effective yet simple analytics.  

This article discusses one such analytical tool, entitled Digital Analysis, or more aptly named, Digital Analysis Tests and Statistics (“DATAS”).  This new audit technology, as used by two Big Five Firms and numerous Fortune 500 companies, helps auditors to be more effective and efficient by presenting various high level analysis along with the ability to “drill down” deeper as needed.  DATAS is based on the theory that there are expected frequencies or occurrences of digits in a list of numbers.  The theory, otherwise known as Benford’s Law, was based on the work completed by Frank Benford, a GE Research Laboratories physicist who conducted extensive studies on digit frequencies in tabulated data.  Since his death, numerous studies and papers have been written supporting and lending credibility to this theory, proving it to be the one true theory of numbers.

But why should auditors care?  

Auditors can use this math principle to perform powerful analytics. It works by assigning an expected frequency to each number in a population and then highlight for review any numbers that fall outside of these expected frequencies.  Since it is easily understood, the information can be readily presented to management.  

More specifically, DATAS identifies process inefficiencies, errors, and fraud by searching for:

1. Digit and number patterns

2. Round number occurrences

3. Abnormal duplications of numbers

4. Relative size analysis 

1.  Digit and Number Patterns
The first step an auditor would take with DATAS would be to compare the frequencies of the first digits of numbers in a population to that expected under Benford’s Law.  For example, assume there were five numbers in your population (100, 1050, 1200, 1532, and 2677).  All but one of these numbers (2677) start with the digit “1".  Benford’s Law states that in a population of random numbers, the expected percentage of numbers starting with a “1" is 30.103%.  In this case, there is a deviation from Benford’s Law of roughly 50%.  Therefore, it is highly probable that these numbers have been invented (as they were in the above example) or there is some abnormality in the data set.  Tax cheats, check forgers, and embezzlers are human, and hence, simply can’t consciously produce truly random numbers.   Police and auditors have depended on this human quirk for years and DATAS is a proven technique to pinpoint this habit.

It is best to see DATAS in a true example so below is a graph of a payment history file (over 50,000 payments).   Of all 9 digits, the digits “1" and “2" exceed Benford’s Law  (black line in the graph) yet only the “1" digit extends far beyond the law.  
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Although this may be interesting, the auditor cannot conclude there are inefficiencies or fraud in the payment history.  This is because the First Digit test is only meant to provide a high level reasonableness check as to the expected frequencies in the database.  Rather, the auditor must dig deeper which can be effectuated by running the First Two Digit test as seen below:
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Notice that the first two digits “10", “18", and “25" have been highlighted as digits that grossly exceeded Benford’s Law  (black line in the graph).  Also notice that the digits “10" are extremely abnormal to what was expected and can be considered the most prevalent lone spike.  This is in agreement with the first graph that displayed high occurrences of “1"’s and “2"s but most notably “1"s.  Now, the auditor is able to extract all numbers that begin with  “10", “18", and “25" and summarize those numbers to understand better why such high frequencies exist.  This was done below:

   Amounts starting

Number of

     with “10”  


Occurrences

Reason






   100


1,872


Employee advances


1,000


1,220


Royalty payments/Employee advances


1,800


  717


Royalty payments


   250


  645


Employee advances

By reviewing the invoices that supported the above payments, it was determined that numerous cash advances were made to employees, even when many of the advances were immaterial in dollar amount.  One recommendation to management would be to consider a corporate credit card for high end travelers to limit the processing inefficiency caused by writing numerous checks for advances.  Also identified were weekly royalty payments made to software vendors that, under the contract with such suppliers, could be paid on a monthly basis to limit the processing.  As evidenced above, roughly 10% of the total checks issued in the year could be reduced to a absolute minimum with a small audit effort and the power of DATAS.

2.  Round Number Tests
Another feature of DATAS is to focus not on the first few digits in a number but on the last two.  These digits would generally represent the cents portion of an amount (e.g., in the number 123.45, “45" would be the last two digits).  For example, the below graph illustrates the differences between the  actual frequencies and Benford’s Law of the last two digits of a sales history file.
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It is quite evident that there is a high proportion of numbers ending with “00" or no cents (33% of the sales history) but there are also many “25", “50" and “75" digits which could also be viewed as round digits.  This could be cause for alarm to the auditor considering it could be concluded that such numbers may have been invented.  This conclusion follows the theory that humans are not random and will select numbers that they are accustomed to or could easily create.  In this particular case, no irregularity existed since it was common in the industry for many of the sales prices to be in round numbers.

Using the Last Digits test looks for round numbers but does not consider the entire number.  Rather, it focuses only that portion that extends to the right of the decimal point.  DATAS can also be used to review entire numbers for roundness.  Historically speaking, the first accounting application of Benford’s Law looked for round numbers.  The application was based on the premise that when corporate net incomes were just below psychological boundaries, managers would tend to round these numbers up.  For example, numbers such as $298,000 would be rounded to $300,000.  The belief was that the latter number seems larger, although in percentage terms, it is only marginally higher.

This belief can be tested using DATAS by first executing the Round Number Profile report (seen below as executed on the sales history file)

	
	
	Actual
	                Expected 
	     Over

	Multiples of
	     Actual Count
	Proportion
	                Proportion
	              Difference

	10
	10215
	0.2592
	0.100
	0.1592

	25
	7645
	0.1940
	0.040
	0.1540

	100
	4668
	0.1184
	0.010
	0.1084

	1000
	1525
	0.0387
	0.001
	0.0377

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total Obs.=
	39413
	
	
	


The profile report counts (see actual count column) the frequency of numbers that are evenly divisible by 10, 25, 100, and 1,000.  As you can see, 26% of the sales history (or 10,215 sales out of 39,413) is evenly divisible by $10 which is expected considering the inherently round numbers detected in the last digits test above.  Although expected, an additional report was executed to ensure there were no estimations or irregularities hidden by the numerous round numbers.  This additional report listed all customers who were comprised solely of round numbers (their proportion of round numbers was 100%):

	
	Total customer
	Total  
	Individual
	Number of

	Customer
	invoices
	round payments
	check paid
	Payments

	
	
	
	
	

	A
	27,000.00 
	27,000.00 
	9,000.00 
	3.00

	B
	58,000.00 
	58,000.00 
	58,000.00 
	1.00

	C
	200,000.00 
	200,000.00 
	20,000.00 
	10.00

	D
	2,000.00 
	2,000.00 
	2,000.00 
	1.00

	E
	10,000.00 
	10,000.00 
	10,000.00 
	1.00


When this report was researched, it was determined that customers A, B, D, and E were comprised of legitimate round numbers and properly supported by invoices and shipping documents.  Customer C, on the other hand, did not have any invoices since it was based solely on estimates the sales representative was making about the expected level of sales from this customer.  This irregularity increased the salesperson’s commission (the motive for such estimation) and was not detected due to a poor oversight in the sales department.   Needless to say, the employee was terminated and the sales entries were reversed at the conclusion of the audit.  

Thus, DATAS has an ability to not only provide a high level viewpoint for estimating trends but is also able to hone in on information for review that is most probably an exception.  For example, in the above case, 39,413 sales were easily viewed for roundness in a one page graph or profile report yet, when the auditor needed to review detail information, only 5 customers (made of 17 sales) were isolated as most probable for review.

3.  Abnormal duplication of numbers
One of the most common tests to perform with a data extraction/analysis program is to look for duplicate payments in a payment history file.  For example, the auditor could test whether any payments were made to the same vendor, with the same invoice number, for the same amount.  This test is normally completed by the accounts payable system by preventing  a user from entering such information (the system will normally ask that a unique invoice number be inserted and warn the user that this may be a duplicate payment). 

Of course, DATAS can perform such simple analysis but it goes further by providing advanced programs.  One of these programs will isolate those vendors made solely of duplicate payments.  Going back to the theory that humans are not random, it is extremely probable that an employee fabricating payment amounts would select the same amount and quite probably the same vendor when effectuating their scheme. The below is from an actual audit where vendor B was found to be fraudulently created by the employee and made solely of fabricated payments.  The remaining vendors were either office rental or equipment lease payments made in monthly or quarterly intervals, respectively.     




  Total


Individual
# of

Vendor

Payments

Payment
Payments
Reason
A


$ 84,000

$ 7,000
   12

Rental

B


   12,000

   4,000 
     3

Fraud

C

             168,000

 14,000
   12

Rental

D


   18,000

   4,500
     4

Lease

While many auditors focus solely on duplicate payments when utilizing the duplicate search option of their data extraction/analysis software, there are many other areas to look for abnormal duplication.  For instance, a customer made solely of duplicate sale invoices could signal an invented customer or other estimation practice.  Parts in inventory that have the same unit cost or extended cost may be erroneously double counted in inventory, requiring a restatement by the auditor.  The applications for this test are endless and should be used in all areas where the auditor is concerned about overstatement. 

4.  Relative Size Analysis
All the DATAS tests discussed so far focus on abnormal duplication of numbers or random numbers.  Another aspect of DATAS is to look for proportionate sizes of numbers in a subset.  For example, a company may have two warehouses inside of which there are similar inventory parts.  In this instance, the inventory part would be noted as the subset and, as in the below table, the relative size of part costs between the warehouses can be displayed:

	Part Number
	Largest average cost
	Next largest average
	RELATIVE_SIZE

	
	(a)
	(b)
	(a)/(b)

	1
	3,147.80 
	0.85 
	3,703.29 

	2
	1,066.28 
	0.55 
	1,938.69 

	3
	857.83 
	7.99 
	107.36 

	4
	2.01 
	0.02 
	100.00 

	5
	10.00 
	0.10 
	100.00 


Please note that the above table sorts from high to low the relative sizes of inventory unit costs between the warehouses.  For parts 1, 2, and 3, it was determined through research that Warehouse A improperly recorded the part’s cost due to a computer error.  This program error was fixed and resulted in a sizable negative restatement of the ending inventory.  Parts 4 and 5 were exactly 100% different and it was determined through research that a key punch error led to misting the decimal point of the part’s unit cost. 

This relative size program could be utilized in various areas of the audit other than inventory.  Among others, it could be used to assess the relative size of payments to vendors (e.g., why was the largest payment to a vendor $100,000 when the next largest was $2,245), sales invoices, or expenses charged to general ledger accounts.

In essence, the goal of using DATAS is to be able to view your entire audit population in easy to assimilate graphs to assess, from an analytical perspective, whether the population possesses abnormalities.  These abnormalities either present themselves as duplications of digits, random numbers, or as large relative size differences.  DATAS also provides the luxury to utilize advanced programming techniques to hone in on those transactions that are most probably an exception.  Although advanced, DATAS is extremely easy to use.  It requires no programming experience, utilizes menus to guide the user through the audit and requires minimal setup time.  For more information or to receive a demo version of  DATAS, please contact the author toll free at 888-453-1231.   
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