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Have you ever wondered whether or not there is anything truly random? When events occur 
for which the causes are unknown the usual perspective is to say that they happen by chance. 
But according to Vedantic philosophy there is no such thing as a law of chance. A newly 
applied theory within statistics is beginning to reveal order within seemingly disordered data 
and it is all based on the Vedic sutra, By one more than the one before. 

If you have a large set of apparently random data in the form of numbers, you may think that 
the individual digits occur with a uniform distribution. So if you take the digits from 1 to 9 you 
would say that 1/9th of them are 1’s, etc. This is not, in fact, the case.  There is a natural 
distribution of the occurrence of first digits. Benford’s law deals with the frequency of initial 
digits within large sets of data and is a simple application of the Vedic sutra, By one more than 
the one before. If d is the initial digit then the frequency of occurrence is log10(1+1/d). For 1 
the frequency is log(1 + 1/1) = log2 = 30.1%, for 2 it is log(1+1/2) = log1.5 = 17.6%. As the 
digit increases the frequency decreases. 

The following table shows the frequencies according to this formula: 
 
INITIAL DIGIT FORMULA FREQUENCY 

(%) 
1 log 1+ 1

1( )  30.1 

2 log 1+ 1
2( )  17.6 

3 log 1+ 1
3( ) 12.5 

4 log 1+ 1
4( )  9.7 

5 log 1+ 1
5( )  7.9 

6 log 1+ 1
6( )  6.7 

7 log 1+ 1
7( )  5.8 

8 log 1+ 1
8( ) 5.1 

9 log 1+ 1
9( )  4.6 

 
You can see that the total frequency is 100% because the sum of   log 2( ) + log 3

2( ) +!+ log 10
9( )   

  = log2 + log3 − log2 +!+ log10 − log9 . 

All the terms except log10 cancel out and so you are left with log 10 = 1. 

Benford’s law is obeyed by a stunning variety of phenomena, from stock market prices to 
census data to the heat capacities of chemicals.  

This remarkable law was first intuited by Simon Newcomb in the 
1880’s. Newcomb was a highly distinguished American mathematical 
astronomer. Amongst other things he was professor of mathematics 
and astronomy at Johns Hopkins (1884-1893). He was an editor of 
the American Journal of Mathematics for many years. He was also a 
founding member and first president (1899-1905) of the American 
Astronomical Society. He served as president of the American 
Mathematical Society from 1897 to 1898.   
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Unfortunately, he does not appear to have supplied any mathematical basis for the law and it 
remained unused until the 1930’s.   

Dr Frank Benford was a physicist working at the General Electric Company (USA). In 1938 he 
discovered that the logarithm tables used for calculations were more thumbed and dirtier on 
some pages than on others. He found that pages suffering from greater use tended to have 
numbers beginning with the digit 1. He embarked on an analysis of 20,229 sets of data 
including such diverse records as baseball statistics, the areas of rivers and numbers in 
magazine articles. In all cases the number 1 appeared as the initial digit about 30% of the 
time, the number 2 in about 17%, 3 about 12%, and so on. The frequency of initial digits was 
in accordance with the law that Newcomb had expressed. Benford used the sheer weight of his 
statistical analysis to validate the law.  

In the early 1960’s, Roger Pinkham, at the Rutgers University in New Jersey, described some 
aspects of the mathematical basis. He concluded that Benford’s law is scale invariant. In other 
words, if you have a set of apparently random stock prices in Dollars obeying this law then the 
prices will also show the same distribution when converted into Yen.  

Four years ago, at the Georgia Institute of Technology in Atlanta, Dr Theodore Hill provided a 
sound explanation for the law. He realised that the distribution arises from the various ways in 
which different kinds of measurements tend to spread themselves. Although some data have 
distributions corresponding to the bell curve, etc., there are very many sets of data that 
appear as a random mix of all sorts of distributions. According to Dr Hill the digits of these 
data should follow Benford’s law and, as Benford himself found, they actually do. 

As an assignment for a group of his students Dr Hill asked them to toss a coin 200 times and 
either write down the results or falsify their results. Applying Benford’s law to the data in a 
particular way he was able to accurately detect who had falsified their results. Evidently no one 
expects that you could obtain seven heads in a row but this is what actually happens. Those 
who had made up their own results could not adhere to the natural distribution. 

This has considerable implications. It is now possible to use Benford’s law to detect false data. 
Mark Nigrini, Professor of accountancy at the Southern Methodist University, Dallas, has 
accomplished much of the pioneering work in this field. During the last decade Professor 
Nigrini has developed a groundbreaking application of the law – fraud detection. He has shown 
that many key aspects of accounts follow Benford’s law and that deviations from the law can 
be detected using standard statistical tests. He has now produced a computer program that is 
beginning to attract the attentions of large corporations and tax inspectors. In one recent case 
an employee of an American travel company was found to have fraudulently written out 13 
cheques relating to false insurance claims for heart surgery operations. Nigrini said, "The 
analysis also uncovered other fraudulent claims worth around $1 million in total." 

Recently the US Institute of Internal Auditors began holding training courses on how to apply 
Benford's law in fraud investigations, hailing it as the biggest advance in the field for years. 

	


