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2 benford

Description

Benford’s analysis makes use of a statistic property of natural data sets called Benford’s Law. Ben-
ford’s Law (also called “first digit phenomenon”) is a statistical phenomenon that describes the
frequency of a given integer, from 1 to 9, to be in the first significant digit in the numbers of a
large data set. The Benford’s law has been most practically used to detect fraud or rounding errors
in real world numbers. This is possible by examining departures in the frequencies of individual
digits from those predicted by Benford. This only makes sense once it is established (often empir-
ically) that the data follow the law under normal circumstances (Sambridge et al., 2011). This is
true because human pseudo-random productions are in many ways different from true randomness
(Nickerson, 2002). As a consequence, fabricated data might fit to the Benford’s Law to a lesser
extent than genuine data (Banks and Hill, 1974; Gauvrit et al., 2017). Benford package is able to
analyze the frequence of the first, second, first-two and first-three digits in large data sets.

Usage

benford(x, plot = FALSE, mode = 1)

Arguments

x A numeric vector with the data set numbers to be analyzed

plot A logic that control whether the resulting first digit distribution and the Ben-
ford’s distribution would be ploted

mode A numeric value (1, 2, 12 or 123) to select, respectively, first digit, second digit,
first-two digits or first-three digits analysis

Value

LIST countaining: 1. Named vector with three elements: the Chi Square test p value (p), the root
mean square deviation (RMSD) from the Benford’s distribution, and the log of the likelihhod of
the first digit distribution in relation to the Benford’s distribution; 2. Matrix, with three columns,
countaining the first digits ([,1]), the frequency counts of the first digit in the data set ([,2]) and the
frequency count of the first digit in a classic Benford’s distribution ([,3])

Note

RMSD and likelihood are not formal statistic tests, so it may be evaluated only in a comparative
way. To perform analysis in order to get to absolute conclusion on the veracity of the data set,
Chi square p value is more trustable. For first-two and first-three digits analysis, the number of
observation in the data set must be large enough to permit good Chi-square calculation. Otherwise,
benford will return a warning message.

Author(s)

Vitor Hugo Moreau, Ph.D. Department of Biotechnology Federal University of Bahia, Brazil
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Examples

#Computer generated random data do not conform to the benford law
result <- benford(seq(1,10000)+rnorm(10000,0,100), TRUE)
#Natural data set, countaining the number of daily new cases of COVID-19 in Switzerland
##conform to the Benford' Law
result <- benford(switz.data, TRUE)
##conform to second digit analysis of the Benford' Law
result <- benford(switz.data, TRUE, 2)

switz.data Number of daily new cases of COVID-19 in Switzerland

Description

A data set with the number of new cases of COVID-19 in Switzerland. A natural data set that
conform very well to the Benford’s law

Usage

data("switz.data")

Format

A numeric vector with 383 observations.

x a numeric vector

Source

Our World in Data COVID-19 project: https://ourworldindata.org/coronavirus-data

References
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Examples

data(switz.data)
## maybe str(switz.data) ; plot(switz.data) ...
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