List of Applications for Digital Analysis



Digital Analysis is an audit technology designed to find abnormal duplications of specific digits, digit combinations, specific numbers, and round numbers in corporate data. Enthusiastic internal, IT, and external auditors are using Digital Analysis bring value-added services to their clients and corporations. 





Digit trend analysis - Benford’s Law



One of the objectives of digital analysis is to find abnormal duplications and to that end, auditors need a benchmark that indicates a normal level of duplication. Digital Analysis simulates this benchmark by using a mathematical phenomenon known as Benford’s Law, as formulated in the 1920s by Frank Benford, a physicist at the GE Research Laboratories.  By applying Benford’s Law to an organization’s data, anomalies can be easily detected.  Further, practically all data sets can be analyzed including:



Investment sales/purchases�Expense accounts��Check register�Wire transfer information��Sales history/Price history�Life insurance policy values��401 contributions�Bad debt expenses��Inventory unit costs�Asset/liability accounts��

It must be kept in mind that not all data sets can be reviewed against Benford’s Law.  Data used in relation to Benford must not contain the follow characteristics:



There should be no built-in maximum or minimum to the numbers. A maximum or minimum that occurs often would cause many numbers to have the digit patterns of the maximum or minimum.



The numbers should not be assigned. Assigned numbers are those given to objects to identify them. Examples are social security, bank account, and telephone numbers.





Example audits using digital analysis and Benford’s Law are as follows:

Identifying a “padding” of expenses where a standard amount is added to a data set (e.g., $5)

Analyzing the trend in purchase order transactions, 401K plan contributions, or in store refunds

Reviewing telephone bills for abnormal phone number usage or number of minutes called

Assessing the reasonableness of depreciation expense

Looking at employee reimbursements for abnormal first two digit excesses at 95, 99, and 10 to identify expenses charged directly under or at predefined limits (e.g., $10)

Analyzing check registers for abnormal first two digit excesses at 99 to detect multiple invoices charged for the same item, directly under the approval limit (e.g., $1,000)

Testing sales commissions to identify any fraudulent billings that may raise commissions







Digit trend analysis - Your Law



Just because the data file you possess does not conform to Benford’s Law does not mean it can not be analyzed to a benchmark.  Benchmarks can be obtained from practically anywhere but are usually best found by matching your data to a prior period.  Examples of applying digital analysis based on a benchmark you set are as follows:



Matching credit limits afforded this period to last period

Assessing sales prices between periods or selling seasons foe changes

Analyzing sales amounts before and after a critical date (e.g., year end)

Matching the daily and weekly stock purchases per the NYSE in relation to the investment fund volumes

Looking at key expense accounts from this to last year

Assessing one division’s expenses in relation to another

Comparing health care expense claims based on two groups; one from 1-50 years of age vs. 51-100 years of age

Analyzing cash receipts in relation to sales invoice details

Matching check register payments to vendor invoice details

Comparing one state’s digit patterns of expenses paid to another state

Continuously monitoring key process flows such as refund checks

Analyzing web site domain numbers accessed this week to last week





Subset patterns



Once abnormalities are found in digit patterns, it is useful to understand the subsets of data that account for those patterns.  This should be done to minimize the number of items to review.  Further, if there are a large number of  subsets (e.g., 10,000 vendors), more advanced digital analysis tests can be used  to reduce them to a cost-effective size for review.



Examples of subsets that can be analyzed are as follows:

For invoice data, the subsets are usually vendors but could be invoice dates. 

For insurance data, the subsets could be (internal) adjusters, or policy numbers, or claim numbers. 

For retail sales data, the subset variable could be sales associates. 

For telephone account refunds, the subset variable could be either a telephone number (a customer-related subset) or the company employee (an internal subset) authorizing the refund. 

For bank data, the subset variable could be checking account numbers. 

For geographic analysis, the subset variable could be city or state.

For date analysis, the subset variable could be processing dates.

For inventory, the subset variable could be inventory number, location, or inventory type.

For sales data, the subset variable could be sales manager or customer.

For any data entry information, the subset variable could be the user sign on.

For payroll data, the subset variable could be employee or department.

For asset, liability, revenue, or expense information, the subset variable could be account number.







Round numbers



Digital analysis also can be used to look for trends in the use of round numbers.  This can be done for an entire population (e.g., investment purchases) or for a subset (e.g., stock traded).  Examples of findings due to round numbers include: 

Estimations in the general ledger

Payments to vendors in round amounts which may signal an inability on the part of the entity to pay vendors on time

Fraudulent wire transfers

Estimated depreciation or other amortization

Fraudulent sales entries before and after a critical date (e.g., year end) or to increase commissions





Y2K Testing and Other Program Testing



Errors in computer processing due to the Year 2000 can be reviewed using digital analysis to detect/prevent anomalies in a relatively quick manner. In essence, the Y2K issue starts with an old system, an event occurs, and then that old system continues.   Many audit teams are testing given dates (e.g., 1/1/2000) and comparing the output to processing performed prior to 1/1/2000



These tests are never all inclusive and therefore, other tests are needed.  For example, the comparison tests do not factor program interfaces and the quirks of systems that may occur on say 1/4/2000 (which no one expected). This issue needs a continuous monitoring of all digits in the year 2000 to help assess whether there were any unanticipated programming errors.  For instance, digital analysis could be run weekly in the year 2000 and matched back to that same week in 1999 to make sure, at least for the entire Year 2000, that processing errors did not arise.  It may also be appropriate to run these tests in 1998 and then compare those digit patterns to the 1999 digits (since 1999 has it’s own host of problems). 



Thus, since it would be impossible to run systems parallel (one in 1999 and one in 2000) with comparisons for any extended amount of time, the monitoring of digits in 1999 and the year 2000 is a great compliment to the normal tests the audit team will perform.  It may not prevent a disaster, but it will help to quickly detect one before it is too late.



Other programs that are converted to a new system or upgraded to a new version could also be tested using the manner discussed above to ensure data integrity.  For example, an audit finding occurred after an inventory software upgrade where the auditor noted that inventory unit costs between locations had unusual digit patterns.  This analysis detected that one system had incorrectly computed the unit cost due to a programming error.


