Recent Applications of Benford´s Law

Theodore P. Hill

Georgia Institute of Technology, Atlanta

ABSTRACT

The century-old observation of statistical folklore known as Benford´s Law says that in many naturally occurring datasets, the significant digits are not uniformly distributed, as one might expect, but rather tend to follow a specific logarithmic distribution. This ^law~ is currently seeing widespread applications to detection of tax fraud (by the Dutch government, among others), statistical tests for ^reasonableness~ or heterogeneity of data, and diagnostic tests for mathematical models. The goal of this survey talk is to briefly mention some of the classical and recent empirical evidence of the law, sketch a few ideas such as scale- and base-invariance which underlie the new mathematical and statistical foundations for the law, and then to describe recent applications, drawbacks and limitations of these applications, and open problems.

References [1] Benford, F.: The law of anomalous numbers, Proceedings of the American Philosophical Society 78 (1938) 551-572. [2] Burke, J. and E. Kincanon: Benford´s Law and physical constants: the distribution of of initial digits, American Journal of Physics 59 (1991) 952. [3] Diaconis, P.: The distribution of leading digits and uniform distribution mod 1, Annals of Probability 5 (1977) 72-81. [4] Hill, T.: Base-invariance implies Benford´s law, Proceedings of the American Mathematical Society 123 (1995) 887-895. [5] Hill, T.: A statistical derivation of the significant-digit law, Statistical Science 10 (1996) 354-363. [6] Hill, T.: The difficulty of faking data, Chance 26 (1999) 8-13. [7] Leemis, L., B. Schmeiser, and D. Evans: Survival distributions satisfying Benford´s Law, The American Statistician 54 (2000) 1-6. [8] Newcomb, S.: Note on the frequency of use of the different digits in natural numbers, American Journal of Mathematics 4 (1881) 39-40. [9] Nigrini, M: A taxpayer compliance application of Benford´s law, Journal of the American Taxation Association 18 (1996) 72-91. [10] Nigrini, M.: Digital Analysis Using Benford´s Law: Tests and Statistics for Auditors, 2^{nd} Ed, Global Audit Publications, Vancouver (2000). [11] Pietronero, L., E. Tosatti, V. Tosatti, and A. Vespignani: Explaining the uneven distribution of numbers in nature: the laws of Benford and Zipf, Physica A 293 (2001) 297-304. [12] Raimi, R.: The first digit problem, American Mathematical Monthly 102, 322-327. [13] Tolle, C, J. Budzien, and R. LaViolette: Do dynamical systems follow Benford´s law?

Chaos 10 (2000) 331-336.