
F
raud and er ror  detec t ion in
accounting dates back to the
13th centur y when Europe, a
monetar y economy, instituted
the practice of  bookkeeping.

Luca Pacioli, as a pioneer, built on these
foundations toward developing the dou-
ble-entr y bookkeeping system late in the
14th centur y, advancing the accuracy of
transaction recording. Since that t ime,
nu merou s  cont inuou s  improvement s
have  m ater i a l i z e d . Howe ver, despite
these improvements, recurring problems
continue to appear across a diverse set of
cases.1

According to Jim Powell, f raudulent
schemes date back to the t ime of  Philip
Ford in  the  1700s . At  that  t ime, Ford
embezzled large sums of  money f rom

the William Penn estates through trans-
ference of  funds by way of  deed. This
ove r a rc h i n g  m e t h o d o l o g y  c o nt i nu e s
today and has contributed to increasing
instances of  accounting fraud through-
out the years. 2 Simultaneously, numer-
ou s  m e t h o d s  h ave  b e e n  c re at e d  t o
discover  and diag nose  f raud, w ith  an
aim of  decreas ing  negat ive  economic
impact and has resulted in the creat ion
forensic accounting. Internal audit ing,
as a sub-genre of forensic accounting, relies
on systemat ic  approaches  to  eva luate
and understand a company’s f inancial
statements and corresponding data. It
can also be used to “improve the effec-
t iveness of  r isk management, control,
and gover nance processes.” 3 Apply ing
these procedures to a company’s finan-
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This ar t icle provides an overview of Benford’s Law, its many appl ications, 

and specif ical ly how it  can be used by the internal auditor.
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cial  information provides an assurance
for investors and stakeholders that the
infor mat ion is  accurate  and abides to
the SEC’s regulat ions.

The role of  an internal auditor is sum-
marized by Crowder, who states that:

When financial  relat ionships and rat ios are
not consistent, there is  always an internal or
ex ter na l  re as on  b ehind  t he  de v i at ion . T he
internal auditor’s job is to determine whether
or not fraud is the reason for the deviat ion or
if  some other force is affecting the ratios.…Such
analy t ical  rev iew procedures  are  especia l ly
useful in detecting fraud in the purchasing, pay-
roll, and revenue areas.4

One par t icular methodolog y, and the
topic of  this ar t icle, that can be mobi-
l ized to  inter pret  these  dev iat ions, is
Benford’s Law, which relies on the under-
ly ing use of  the digit distribution across
figures in financial statements. Benford’s
Law is robust, in that it  can be applied
to many areas of internal auditing, includ-
ing: 

• insurance claims;
• corporate income tax;
• employee expense repor ts;
• vendor invoices;
• accounts receivable;
• accounts payable; and
• fixed asset records. 5

The use of  Benford’s Law. while robust,
also has l imitat ions. For example, Sin-
gleton notes that:

The IT auditor should be careful in extract-
ing a sample and then using Benford’s Law on
the sample. This is especial ly true for directed
samples in which the amount is  par t  of  the
factor al low ing a transact ion to be chosen as
the sample is not truly a random sample....The
IT auditor needs to remember to make sure that
the constraints (mathematical assumptions of
the theor y) are compatible w ith the data set
to be tested.6

As noted, Benford’s Law relies on the
digit distribution found in random num-
bers. Specifically, Benford analyzed the
dig it  patter ns  of  20 random data  sets
with a total of  20,229 records. His results
showed that 30.6 percent of  the numbers
had a 1 as the first digit, 18.5 percent of
the numbers had a 2 as the first  digit,
with continuously decreasing percentile
occurrences for increasingly large digits.

Ta b l e  1  d i s p l ay s  t h e  e x p e c t e d  f re -
quencies  these  dig its . B enford subse-
quently ut i l ized a logarithmic basis as a
foundat ion for establishing a “signifi-
cant digit law” adapted from Hill. The law
can be applied to second and third dig-
its as well.

Dur tschi , Hi l l ison, and Pacini  note
that “Benford’s analysis tests for fraud-
ulent transcations based on whether dig-
its appear in cer tain places in numbers
in the expected propor t ion.” 7

But Nigrini fur ther notes that “Ben-
ford’s Law is quite counterintuitive; peo-
ple do not naturally assume that some digits

EXHIBIT 1 Benford’s Law: Expected Digital Frequencies

--------------------------    Posit ion in Number   ----------------------------
Digit 1st 2nd 3rd 4th
0 .11968 .10178 .10018
1 .30103 .11389 .10138 .10014
2 .17609 .10882 .10097 .10010
3 .12494 .10433 .10057 .10006
4 .09691 .10031 .10018 .10002
5 .07918 .09668 .09979 .09998
6 .06695 .09337 .09940 .09994
7 .05799 .09035 .09902 .09990
8 .05115 .08757 .09864 .09986
9 .04576 .08500 .09827 .09982

Note: The number 312 has three digi ts,  with a 3 as the f i rst  digi t ,  1 as the second digi t ,
and a 2 as the third digi t .  The table indicates that under Benford's Law the expected
proport ion of numbers with a f i rst  digi t  3 is 0.12494 and the expected proport ion of num-
bers with a third digi t  2 is 0.10097.
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occur more frequently.” 8 One possible
instance of this may be seen in United States
of America  vs. Charlene Corley, where the
Department of  Defense, if  it  employed
Benford’s Law, may have detected an exces-
sive occurrence of  the digit 9, as the test
is designed to detect data errors.9

How to use Benfords Law
Benford’s Law may be applied directly uti-
lizing an Excel worksheet or proprietar y
sof tware programs. Numerous how-to
videos and links also exist  online and
include adopting this  methodolog y to
large, random data sets.

Benford’s Law also mobilizes a num-
ber of  different stat ist ical  tests such as
t he  chi - s qu are d  te s t . Sim k in  demon -
strates this procedure and describes the
chi-squared test as “a stat ist ical test that
measures how well  the data distr ibution
from a sample matches a hy pothet ical
distribution dictated by theory.”10 The rel-
evant test is usually referred to as a “good-
ness of  fit” since it  shows how close the
expected date distribution is to an actual
d is t r ibut ion . T h is  te s t  i s  a n  e f f ic ient
enactor when applied to Benford’s Law
since it could help assess risk for the dif-
ferences of  distributions expressed from
the data’s results. This test  also shows a
physica l  representat ion of  the  results
while  being able to create barr iers  on
the ends of  the cur ve to see the amount
of  probabilit y of  r isk of  fraud there may

be with the given data that is being com-
pared with Benford’s Law. Exhibit 2 pro-
vides a snapshot of  how expected versus
ac t u a l  f re quenc ies  mi g ht  app e ar  as  a
v isual representat ion.

The robustness of  Benford’s Law, and
its applicabilit y to diverse por tfolio of
data streams, has been suppor ted in the
literature. For example, Nigrini provides
a significant por tfolio of  act iv it ies and
d at a  re c ord s  w h e re  B e n ford’s  L aw  i s
applicable. These  include the interest
digit frequencies from 91,022 tax returns
for  1985 and 78,640 tax retur ns  f rom
1 9 8 8 , t h e  d o l l a r  a m ou nt s  of  3 0 , 0 8 4
invoices  approved for  p ay ment  by  an
NYSE-l is ted oi l  company, and 36,515
i nvoice s  approve d  for  p ay ment s  by  a
software company.11 In 2005, Nigrini ana-
lyzed revenues from 4,792 quarterly earn-
ings in 2001 and 4,196 quarterly earnings
in 2002. 12 These papers, among others,
suppor t that as a general rule, f inancial
data w ithin and across companies con-
forms reasonably well  to Benford’s Law.

Internal auditing provides a landscape
of  situations and processes that can ben-
efit from the use of  Benford’s Law. Fisher
stated that “Benford’s Law has been used
in a large number of  forensic applica-
t ions, including voter  f raud, Greece’s
effor t to hide its debt, and determining
whether digital  photographs have been
altered.”13 For example, the 1990’s Euro-
pean Union pressure to conform toward
stabilizing their economy affected macro-
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EXHIBIT 2 Chi-Squared Test Used with Benford’s Law

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .      



economic data. Result ing analysis sug-
gested that Greece was noticed for sig-
nificant deviat ions from Benford’s Law.
“Greek macroeconomic data is  fur ther
from the Benford distr ibution than that
of  any other EU member state. Perhaps
Benford analysis could have kept Greece
out of  the Eurozone, although it  seems
likely that polit ics would have won out
over stat ist ics.” 14 This is  only a handful
of  the situat ions where Benford’s  Law
has been used to detect fraud. Brow ne
descr ibes Benford’s  Law as a “tool  for
pointing suspicion at frauds, embezzlers,
tax evaders, sloppy accountants and even
computer bugs.” 15

Illustrative examples
Provided next are two il lustrative exam-
ples demonstrating the foundations of Ben-
ford’s Law.

Example one
Evidence of  fraudulent act iv it ies? 

Provided in Exhibit  3 are sales to cus-
tomers from two separate business enti-
ties. Using Benford’s Law, we will evaluate
the presence of  possible fraudulent activ-

it ies or, in this case, the possibilit y of
false sales repor ts.

Results. Benford’s Law can be applied
as an analy tical review procedure (ARP)
and can add to the scope of  an internal
audit rather easi ly. In this situat ion, we
see that in case one most of  the sales are
skewed to a first  digit  beginning w ith 6,
7, 8, and 9 (70 percent of  the time), while
only 10 percent begin w ith 1. This is  a
situat ion that should draw the internal
auditor to the possibility of fraud and will
add to inquiries and to the scope of  work.

In the second case, the sales  corre-
s p ond  c lo s e ly  to  B e nford’s  L aw, su g -
ge s t i n g  t h at  t h e re  i s  n o  f r au d . No te ,
however, that Benford’s Law, as well  as
the use of  other ARPs, is  a first  step in
the internal audit scope, and this alone
does not guarantee the presence or non-
presence of  fraud. Follow up work by the
internal auditor w il l  be required to cor-
rectly make this determination.

Example two
Suppose that a company requires a dual
s ig nature on any check w r itten above
$1,000. Below this amount, the controller
signs the checks solely. The internal audi-
tor may want to test for evidence of fraud-
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EXHIBIT 3 Sales to Customers

Sales Revenue to Customers X (In $)

Case 1 Case 2
1-1,014 1,844
2- 9,944 1,082
3- 8,722 2,817
4- 7,211 4,431
5- 6,301 6,742
6- 8,414 9,617
7- 9,212 1,462
8- 7,814 2,304
9- 4,423 3,273
10-3,811 3,920

Distr ibut ion by f i rst  unit

Case 1 2 3 4 5 6 7 8 9 Total
1 10% 0% 10% 10% 0% 10% 20% 20% 20% 100%
2 30% 20% 20% 10% 0% 10% 0% 0% 10% 100%
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ulent checks w ritten and cashed by the
controller by test ing the distr ibution of
outstanding checks. If, or example, we find
that many checks w ritten begin w ith a
nine, a strong possibilit y exists that the
controller is  embezzling money. This is
a  red-f lag  i tem for  t he  inter na l  audit
team. As an example, the controller may
be embezzling funds by writing and sign-
ing checks just below the $1,000 thresh-
old ($999, $995, and $900 for example).

Conclusion
Benford’s Law is an effect ive way, when
coupled w ith other procedures, to assist
in the detection and prevention of  finan-
cial fraud. When coupled with its cost effi-
ciency, it  is  recommended that internal
auditors apply Benford’s Law as par t of
their  ana ly t ica l  rev iew pro cedures  in
e ver y  engagement . T his  prov ide s  t he
internal auditor with the proportion/dig-
it a l  dist r ibut ion of  the  expec ted f irst
digit  numbers, which can then be com-
pared with actual results, support follow-
u p  w o r k  i n  t h e  c a s e  of  a  m at e r i a l
de v i at ion , a nd  u lt im ately  le ad  to  t he
detect ion and/or prevention of  fraudu-
lent act iv it ies.

This ar t icle provides an over view of
B enford’s  L aw, i ts  many appl icat ions,
and specifically how it can be used by the
inter nal  auditor. Many examples  have
been used whereby Benford’s Law is ut i-
lized by the internal audit team. In clos-
ing, while fraudulent activities cannot be
eliminated, Benford’s applications will con-
t i nu e  to  u n doub te d l y  de c re a s e  t h e s e
occur rences, result ing in a  sav ings  of
financial  costs to the worldw ide busi-
ness entit ies and economies.  n
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