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PROBABILISTIC ANALYSIS OF NUMBERS OF
NAMESAKES IN A LARGE POPULATION
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Abstract

This short article describes a probabilistic model for analysing the numbers of namesakes
(i.e. persons with identical names) in a population. The model is applied to the Chinese
population, which has number of namesakes. A practical measure to
reduce the numbers of namesakes is proposed.
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1. Introduction

People are identified by their names. A name is normally composed of a surname or family
name and one or more given names. While surnames are normally inherited from parents, given
names are chosen by the parents. As a symbol of identity, a name should ideally be a unique
combination of a surname and one or more given names. In a large population using the same
language or having the same culture, however, it is unavoidable that many people should share
identical names, or be namesakes, owing to the relatively limited number of common given
names.

The existence of many namesakes is a common phenomenon in many societies. It is a
particularly big problem in China, which is the most populous country in the world with a
population exceeding 1.3 billion. Apart from the large population, the relatively rigid form of
Chinese names also contributes to the problem. In comparison with Western societies, Chinese
society has a relatively small number of surnames. The most common 100 surnames cover
87% of the population and the top 19 surnames cover 55.6% (see [5]). The most frequent
surname, Li, accounts for 7.9% of the Chinese population (see [5]), which is nearly twice the
population of the United Kingdom. The availability of choices for given names is not sufficient
to offset the problem. The overwhelming majority of Chinese individuals have a given name
consisting of either one or two Chinese characters. The number of Chinese characters suitable
for use in names is limited. Modern Chinese names only use 3 356 characters. The most
common 409 characters cover 90% of the names and the top six cover 10% (see [5]). As a
consequence, a large number of individuals have the same popular names, which can pose many
problems. The situation is further exacerbated when Chinese names appear in English in the
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pinyin form where the Roman alphabet is used, because each pinyin can represent several dozen
Chinese characters. It therefore seems worthwhile to analyse the frequency of namesakes in a
population.

In this short article, we describe a probabilistic model for predicting the possible numbers
of namesakes in a population, and discuss the practical measures to reduce the numbers of
namesakes. For convenience, this article will focus on Chinese names. Each individual has
one given name, which is composed of several Chinese characters. This approach, however,
is applicable to other forms of names. For instance, a given name in English is analogous to
a Chinese character and the permutation of all the given names of a person is analogous to a
given name in Chinese.

2. The model

The random distribution of points over an area, which we use to represent a particular name,
can be described by the Poisson distribution (see [7]). If the density of points on the area,
i.e. the number of points per unit area, is A, then the probability that there are k points falling
on a unit area is

)Lk
Po=—e"* = k=0,1,....
k!

The naming process can be regarded as following the Poisson distribution if the names are
chosen randomly. Let us consider a population of m individuals who share a certain sur-
name. Assuming that each individual has a given name consisting of x characters, each of
which is chosen completely at random from a character set of a fixed number of characters,
n, the total number of possible given names (or permutations of x characters) is n*. The
average number of individuals using a unique given name is analogous to the point density and
is therefore

A= s ey
A given individual has no namesakes if either nobody or only one person uses the same name.
With the assumption of random choices of characters, each given name is equally probable. The
ratio P of individuals without namesakes in the population is thus equal to the probability that
a given name is used either by nobody (k = 0) or by one person (k = 1) and can be expressed

as follows:
m
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3. Applications and discussion

The probabilistic model should not be applied directly to a population with mixed surnames,
because surnames are normally predetermined. The model is applicable to a population with the
same surname. Populations with different surnames must be treated separately. Fortunately,
the relative proportions of the populations with different surnames do not vary much and
statistical data is often readily available from censuses. This should not pose a problem for
the analysis.

From a probabilistic point of view, the proportion of individuals without namesakes, P, is
determined by the average frequency of the use of a given name, i.e. the point density, A. It is
shown in (2) that P decreases almost exponentially with A. When A = 0.1, 0.5, 1, 5, and 10,
we have P = 0.9953, 0.9098, 0.7358, 0.0404, and 0.0005 respectively. The point density, A,
in turn is determined by the sample size of the population, 7, the number of characters suitable
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for names, n, and the number of characters customarily used in a person’s given name, x. The
effects of these three parameters are now discussed separately.

As shown in (1), the point density A is directly proportional to the population considered, m.
Popular surnames have big sample sizes and therefore large numbers of namesakes. For
example, the population of Chinese with the surname ‘Li’ is estimated to be around 103 million
(see [5]). Given that there are about 400 most frequently used Chinese characters for given
names (n = 400) (see [5]) and that the given names most commonly use two characters (x = 2),
the point density for the Li community is A &= 51. The probability that a person with the surname
Li has no namesakes is P =~ 4 x 102!, In other words, almost every Li will find that he or she
has at least one namesake. When the sample size is reduced, for a less common surname and/or
a smaller region considered, the number of namesakes is also reduced. In a typical Chinese city
with a population of 1 million, for example, the point density for individuals with the surname
Li is reduced to A = 0.5. The probability that a person with the surname Li has no namesakes
in the city becomes P = 0.9 (90%). In other words, 10% of the Lis will still find that they have
at least one namesake in the city. In a small town of 10 000 people, the point density for the Li
community is reduced again to A &~ 0.005. The probability that an individual with the surname
Li has no namesakes in the city is increased to P = 0.995 (99.5%). Only 0.5% of the Lis in
the town, or four Lis, may find that they have a namesake.

The range of available choices of characters for names has a more marked effect on the
number of namesakes, providing that they are chosen randomly. The higher the available
number of characters, the lower the number of namesakes. Take a typical Chinese city,
where the population of Lis is around 10000 (m = 10000) and everybody is assumed to
have a two-character given name, for example, x = 2. When the numbers of characters
available for given names (i.e. values of n) are 10000, 1000, 100, or 10, the point density,
A, is approximately 0.0001, 0.01, 1, or 100, and the probability that an individual with the
surname Li has no namesakes, P, is approximately 99.99%, 99.00%, 73.58%, or nearly O
respectively. However, the choices of characters for names are limited in number and have varied
popularity. Although the Chinese vocabulary has a large number of characters exceeding 56 000
(see [8]), the number of commonly used characters is much smaller. The Chinese character
libraries for computer word processing in the Chinese National Standards GB18030 (see [4]),

GB13000.1 (see [3]) and GB2312-80 (see [2]) contain 27 000, 20092, and 6 763 characters | Author:
respectively. Among these, only 3000 characters are commonly used [(see [1]).| Personal |is this the
names are concentrated on an even smaller number of characters which have commendatory | COrrect

or neutral meanings. As a consequence, the most frequently used 409 characters cover 90% of reference?

the names and the top six cover 10% (see [5]).

The number of characters to form a given name has the most marked effect on the number
of namesakes. The statistics of a population of 570 000 sampled in a Chinese national census
showed that 8.7% of people have one-character given names and the majority of the rest have
two-character given names (see [6]). Although the former is less than one tenth of the latter in
number, the proportion of namesakes of the former is 67.7% while that of the latter is 32.4%
(see [6]). Clearly, increasing the number of characters in a given name leads to a dramatic
reduction in the number of namesakes. This can be demonstrated by the probabilistic model.
Suppose that there are 400 characters that are suitable for use in names. For a population of
10 000 people with the same surname (m = 10000), the point densities, A, for one- (x = 1),
two- (x = 2), and four-character names (x = 4) are approximately 25, 0.0625, and 3.9 x 1077
respectively. The probabilities, P, that individuals with one-, two-, and four-character given
names in this population have no namesakes are approximately 0% (3.61 x 10~19), 99.81%,
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and 100% (0.999999 6) respectively. If the population is increased to 100 million (m =
10%), the probabilities, P, that the people with one-, two-, and four-character given names
in this population have no namesakes are approximately 0% (10~10836%) 0% (10726%), and
100% (0.999 992) respectively.

To sum up, the most effective measure to reduce the number of namesakes is to increase
the number of characters in given names from one or two to four. This new measure would
reduce the probability of the existence of namesakes to about eight in a million even for the
most frequent surnames. This idea is not a new one. Traditionally, most well-educated Chinese
had two given names, one given at birth by the parents and the other often chosen in adulthood
by the individual. While the name chosen at birth could consist of one or two characters, the
name chosen in adulthood almost invariably consisted of two characters. It is only in the last
couple of centuries that the second given name was abandoned. Reviving the tradition is a
feasible approach to solve the present problem.

4. Conclusion

The number of namesakes in a population can be analysed using the Poisson distribution. The
proportion of namesakes in a population decreases with decreasing population size, an increase
in the choices of given names and in the number of given names for a person. Adopting two
two-character given names for each person would be an effective way of reducing the number
of namesakes in China.
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