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Statistical distribution of Chinese names*
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This paper studies the statistical characteristics of Chinese surnames, first names and full names based on a credible

sample. The distribution of Chinese surnames, unlike that in any other countries, shows an exponential pattern in the

top part and a power-law pattern in the tail part. The distributions of Chinese first names and full names have the

characteristics of a power law with different exponents. Finally, the interrelation of the first name and the surname is

demonstrated by using a computer simulation and an exhibition of the name network. Chinese people take the surname

into account when they choose a first name for somebody.
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1. Introduction

Everyone has his or her own name. In most cul-
tures, a person’s name is composed of a surname and
a first name. These two components have quite dif-
ferent characteristics. Usually, the person’s surname
is inherited from his or her parents and in most cases
from his or her father. Thus a family share the same
surname and it is also called the family name. The
first name or the given name is given by free choice as
opposed to the inherited surname, so it can be recog-
nized as an individual symbol of one person.

Since one’s surname is inherited from his or her
ancestor mostly, it thus has many genetic charac-
teristics. So surnames are used to study the genes
and genetics migration,? the human population
growth,®4 the demographic structure and the cul-
tural evolution.l®6 Likewise, first names can also be
used to study a variety of interesting scientific prob-
lems. Some scholars focus on the relationship be-
tween the given name and the personality, intelligence,
school achievement.[”8] And many scholars put en-
thusiasm into the first name, because they consider
it as the most important object of individual choice

9101 Recently, the baby name in drifting

behaviour.|
is recognized as a mechanism for cultural change and
understanding the relationship between individual de-
cision making and collective outcomes.*:12]

Usually, in those works, some meaningful infer-

ences are drawn from the statistical analysis, which
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are necessary for further investigations. In fact, some
researchers concentrate on the statistical characteris-
tics of names. Many of them look into the distribu-
tions of the surnames in different countries and regions
including the United States,[*3 Japan,['* Republic of
Korea,!'?! and some European countries.['! Tt is found
that the surnames follow a power-law distribution in
those cases. Those empirical studies have triggered
considerable theoretical attempts.'7-18] The studies
on the first names are fewer than that on the sur-
names. There are several researchers who have stud-
ied the first name distributions in England[*?! and in
the U.S.['112 They claim that the first names in those
countries also show the power-law feature. There are
rare paper concerning the full names.[20!

All those researchers put their efforts into the
study of name’s distributions in the U.S. and other
developed countries. China possesses one fifth of the
world population and has a unique culture and a
unique name structure. But the statistical character-
istics of Chinese names have not yet received sufficient
attention they deserved. Only a few pioneering schol-
ars have carried out some simple statistic analyses on

s.21:22] Up to now, there

the top 100 Chinese surname
is still no systematic study yet on the statistics of Chi-
nese first names and full names. Due to the absence of
reliable statistics on Chinese names, no more extensive
researches have been done.

This paper will examine the distributions of Chi-

*Project supported by the National Natural Science Foundation of China (Grant No. 61174165) and the Fundamental Research

Funds for the Central Universities, China
fCorresponding author. E-mail: ginghuachen@bnu.edu.cn

© 2011 Chinese Physical Society and IOP Publishing Ltd

http://www.iop.org/journals/cpb  http://cpb.iphy.ac.cn

118901-1



Chin. Phys. B Vol. 20, No.

11 (2011) 118901

nese surnames, first names and full names based on a
presentative sample. The present paper is organized
as follows. In Section 2, we explain the data sources
and check the sample with the whole population. The
distributions of Chinese surnames, first names and full
names are presented in Section 3. A result of computer
simulation is given and compared with the real data
in Section 4. A summary and conclusion is offered in
the last section.

2. Data source

The data of all Chinese full names is not available
to the public. In order to make a reliable statistic anal-
ysis, we need a representative sample of the complete
data. This kind of sample is found in the donation
records from the CRCF (Chinese Red Cross Founda-
tion). The full names of people who have donated
their money to the CRCF for the Wenchuan earth-
quake victims through the CCB (China Construction
Bank) from May 12th to June 21st are collected. The
original record of the sample contains 250477 items,
among which some names are found to be invalid, as
they are firms, anonymities and so on. We delete them
and obtain 221739 valid items finally. The refined data
is used as an effective sample for our following anal-
ysis. The total number of surnames in the sample is
1076, including 17 compound surnames.

Although our sample is very small in respect to
the large population in China, it can be confirmed that
the data are representative. The enthusiasm of dona-
tion was evoked all over the nation at that time and
the donations of people were transferred to the CRCF
in various ways. The donors who remitted money
through the CCB were occasional. In addition, the
possibility that a person donated his money two or
more times through the same bank during that short
period can be neglected. So the data we used can be
regarded as an approximately random sampling from
the whole population in mainland China. This fact
has been confirmed by the donations’ consistency with
the wealth distribution.23] The representativeness of
our sample can be further validated by a comparison
between the statistic result from our sample and that
from the 2000 Census data. The comparison is pre-
sented in Fig. 1, where the distributions of surnames
are illustrated seperately. It can be seen that there
are little difference between the two cases. Therefore,
we are convinced that the data can be used to demon-
strate the distribution of Chinese names properly.
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Fig. 1. (colour online) The Zipf plot of surname dis-

tributions of our sample (circles) and the 2000 Census
(squares). The insert shows the data in the log—log scale.

3. Distribution of names

3.1. Distribution of surnames

The surnames in our sample exhibit extreme in-
equality in populatrity. For example, the surnames
of Wang (+), Zhang (5K), and Li (%) are the most
popular ones, and their populations (the shares of the
total population) are 16865 (7.6%), 15588 (7.03%) and
15509 (6.99%), respectively.
only 6 (0.003%) persons using the surname of Bao (f)
and 296 surnames, such as Huyan ("FE) and Qian
(W2), are applicable to only one person. Obviously, a

In contrast, there are

smaller number of surnames are shared by the major-
ity of Chinese people, while the majority of surnames
are attributed to only a few persons. The skewed char-
acter of Chinese surnames suggests a power law dis-
tribution, which is a dominant pattern of the surname
statistics in other countries.['8! So, we firstly plot the
surname distribution of our sample in double logarith-
mic scales in Fig. 2.
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Fig. 2. (colour online) Distribution of surname in double-
logarithmic scales. The distribution of small Chinese sur-
names after the 400th is given in the insert, which shows
the power-law feature.
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Obviously, the overall distribution of Chinese sur-
names differs from the power-law distribution. How-
ever, the tail part with bigger ranks of the distribu-
tion displays a straight line pattern in the double-log
scales, which is shown in the insert of Fig. 2. This
means that the surname distribution has a power-law
tail. When we re-scale the distribution in a semi-
logarithmic plot, we can find that the mass of the top
part with smaller ranks presents an obvious exponen-
tial distribution, as shown in Fig. 3.
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Fig. 3. (colour online) Distribution of the surnames in
single-logarithmic scales. The middle part of the distribu-

tion is shown in the insert, which exhibits the exponential
feature.

The preceding mixed feature of exponential and
power law characters presented in the Chinese sur-
name distribution curve indicates a truncated ex-
ponential function of P = AeB7rC 24 where r is
the rank, A, B and C are fitting parameters. We
make the fitting with the formula and obtain P(r) =
0.0913¢0:04257.—0-415 " The coefficient of determina-

tion of our fitting (R?) is 0.95.
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Fig. 4. (colour online) Distribution of the top 100 sur-
names and the fittings.

In the previous studies on Chinese surnames,
Yuan proposed a formula of S = 0.156In[(r + 1)/7]
to describe the distribution of the top 100 Chinese

surnames.?") We pick up the top 100 surnames of our
sample and check the fitness of the form. As shown
in Fig. 4, the fitting result is good enough to make
us certain of the validity of our sample once more.
However, the exponential character is still dominant
in this part.

3.2. Distribution of first names

For Chinese people, the first name usually con-
sists of a single character or two characters. In our
sample, the first names of 53779 (24.25%) persons
contain only one character and the others (167960,
75.75%) have two characters. There are totally 66923
varieties of first names in our sample, including 1901
(2.841%) with a single character and 65022 (97.159%)
with two characters. In average, each single-character
first name is shared by 28.3 (i.e. 53779/1901) individ-
uals, while each two-character one only corresponds
to 2.6 (i.e. 167960/65022) individuals.
character first name replicates 10 times more than a

A single-

two-character one.

The popularity of one-character first name can
be illustrated in Fig. 5, where the proportions of two
kinds of first names are displayed respectively versus
their ranks accordingly. From the figure, it can be
seen that the single-character proportion in each bin
of 100 ranks is almost continually decreasing as the
rank goes up. Within the top 100 ranks, the single-
character first names account for 78%, at the end of
the ranks, the ratio decreases to about 1.6%.
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Fig. 5. (colour online) Proportions of the first names with
different lengths of characters. It is counted within every
100 ranks.

The Zipf plot of Chinese first names, including
both single-character and two-character ones, is shown
in Fig. 6. Obviously, the first names in the upper part
of the distribution are shared by many people, while
those in the tail part are shared by only a few people.
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For example, there are 1050 persons named Wei(};),
which accounts for 0.474% of the whole sample and for
the two-character ones, Hai-Yan (##) is the most
popular first name corresponding to 346 (a share of
0.156%) individuals. In contrast, some first names,
such as Lu () and Xiao-Fu (F &), is possed by only
one person. From Fig. 6, the main part of distribu-
tion can be characterized as a power law function with

the Zipf exponent of 0.8572. It is consistent with the

preference attachment in the naming procedure.[!1:17]
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Fig. 6. (colour online) Distribution of Chinese first names
in double-logarithmic scales.

3.3. Distribution of full names

A Chinese full name usually consists of a surname
and a first name, and the length usually varies from 2
to 4. The statistics show that the three-character full
names are most popular in our sample and they cover
167868 (75.7%) persons. 53689 (24.2%) full names
possess two characters. Furthermore, very few people
(less than 0.1%) have four-character full names.

There are total 166320 varieties of full names in
our sample, including 22947 (13.8%) with two char-
acters, 143197 (86.1%) with three characters and 176
(0.1%) with four characters. The proportions of these
three kinds of full names versus their ranks are shown
in Fig. 7. It is obvious that the proportion of the
two-character full names decreases as the rank goes
up, while that of the three-character increases accord-
ingly. This pattern is very similar to that of the first
names shown in Fig. 5. But there are two significant
differences. First, the decreasing speed of the two-
character full name is slower than that of the single-
character first name. Second, the probability of the
two-character full name is always bigger than that of
the single-character first name in the corresponding
places. For example, the top 100 full names are all
two-character, while the corresponding proportion of
the single-character first name is only 78%. Even in

the last 100 full names, the two-character proportion is
still markedly greater than 10%. These differences can
be attributed to the feasibility of reduplication of the
single-character first name. In fact, a single-character
first name is shared by 12.1 types of surnames and a
two-character one is shared only by 2.2.
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Fig. 7. (colour online) Proportions of full names with two
characters, three characters and four characters within ev-
ery 1000 ranks.

The distribution of the Chinese full names in-
cluding all two-character, three-character and four-
character ones, is presented in Fig. 8. The top part
of the distribution possesses a majority of the popu-
lation, while the tail part possesses a minority. For
example, Wang Jing () is the most popular name
in our sample and it takes up to a share of 0.052%.
There are 40 (0.018%) individuals with the name of
Gao Feng (=l%) and 4 (0.0018%) persons are named
Li Jian-Ming (Z=##]). Many full names (account for
144875) like Liang Xue-Yun (F55Z%) are only used
by one person in our sample. From the Zipf plot, we
can see that a straight line fits the data well in the
log—log scales, which indicates that the distribution of

T T
T s
[o} J
102F  “oosm 3
>
O
=]
[}
=
o'
(]
& 10'F
[}
g
]
Z
10°¢ :
il il il il il il
10° 10* 102 108 104 10°

Rank

Fig. 8. (colour online) Distribution of the Chinese full
names in log—log scales.

the Chinese full name has a power law feature. The
Zipf exponent of this distribution is 0.5546 and it is
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smaller than that for the first names. In other words,
the inequality of the full names is weaker than that of
the first names.

4. Correlation of first names and

surnames

4.1. Random matching simulation

In Section 3, the statistics of Chinese surnames,
first names and full names are analysed and presented
respectively. It is found that the distributions of the
first names and the full names are similar and both
exhibit power law patterns. A question then arises in
our hands: whether the full names can be reproduced
by a random matching process of the given surnames
and the first names.

We discuss this problem by using a computer sim-
ulation carried out in exchanges of names among peo-
ple. There are 221739 agents ranging in a sequence.
We initially name them with all full names in our sam-
ple accordingly and split all names into first names
and surnames. Then, we resort the first names ran-
domly and combine the first names and the surnames
to form new name series. Finally, we collect the full
names generated and make a statistical analysis.

A simulation result is shown in Fig. 9, where the
empirical result is also plotted. The distribution of
the produced full names also has a power-law part,
which is similar to the real one. However, we can find
some distinct deviations from each other. First, the
frequency of the popular full names in the real data is
greater than that in the simulation result. Actually,
the frequency of top three full names in the real data is
about 25.8% bigger than that in the simulation result.
Second, the number of varieties of full names in the
simulation is larger than that of our sample. There are
166320 types of full names in the real data, while we
obtain 172231 types of full names in the simulation.

Based on the mean field analysis, if we reproduced
the random matching process for sufficient times, each
surname and each first name would have chances to
form a full name. So the types of full names could
reach 72009148, which is 433 times of that of the real
names. However, there are only 18407 types that have
a mean frequency not less than 1. In average, the full
names of the top 3 types are Wang Wei (T-4%i), Li Wei
(#Hi) and Zhang Wei (5Kff), and the sum of the fre-
quencies is 227, which is 35.2% smaller than that of

the top 3 real names. In reality, the top 3 types of full
names are Wang Jing (L), Zhang Wei (7Kff) and

s

Li Jing (Z5ifft), and the total frequency is 307.
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Fig. 9. (colour online) Distribution of Chinese full names
in log—log scales.

The deviations of the real case from the simu-
lations may result from name preferences and avoid-
ances. When Chinese people are engaged in naming a
child, they prefer a meaningful name. Some unpleas-
ant assemblies in the random matching are excluded

in reality.

4.2. Name network

Furthermore, we can discuss the difference be-
tween the real and the simulation results based on the
concept and the technology of the complex network,
which has been applied in diverse fields.?*=28) In the
network, the surnames can be considered as one kind
of nodes and the first names as another kind. If a
full name consists of a surname and a first name, an
edge between them will be made. Then we set the link
weight by the frequences of the full names. Because
connections can only exist between a surname node
and a first name node, it is a bipartite network,[29:3%]
as shown in Fig. 10.

In the sketchy graph shown in Fig. 10, there are
four surnames and five first names. The edge weight
between Wang (1) and Jing (#f#) is 115. It means
that there are 115 persons named Wang Jing (i)
in our sample. Obviously, there is only one Huyan
Ping (WF4E~f*). Besides, the degree of one node (i.e.,
the number of links from this node) also has mean-
ings. It implies the ability of one node to form full
name with the others.

According to the approach introduced previously,
we randomly match the surnames with the first names.
The random matching is carried out for 3000 times
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and we record the frequencies of all kinds of full names
after each turn. Thus, we can get frequency series for
all full names. Based on these data, the average fre-
quency and the confidence interval at a certain level
for each full name can be given. For example, the
average frequency of Wang Jing (L) is 73.1 (it is
very close to the value of 73.2 by the mean field anal-
ysis) and the 95% confidence interval is [57,89]. It
means that no less than 2850 runs (95% of 3000 runs)
have the frequency in the range of [57, 89]. And if we
narrow down the interval, we cannot have 2850 runs
with the frequency in the new range. For convenience,
we simply note the interval as 73.1 £ 16. We present
the results of the random matching in the weighted
bipartite network shown in Fig. 11. Because the sur-
name Huyan (FFZE) almost never matches with any
first name in all the simulations, it can be regarded as
an isolated node in the plot.

Fig. 10. (colour online) Network of real Chinese names in our

sample.

67.7+16

73.5£16 N\ /
545
3009411

Fig. 11. (colour online) Chinese name network abtained
with random matching.

Based on the comparison of Figs. 11 and 10, it is
obvious that the real frequencies of some full names
occur in the 95% confidence interval of the simulation.
However, the frequencies of other full names in reality

may exceed the 95% confidence interval. For example,
the actual frequencies of Wang Jing (L##), Zhang Wei
(7K 1) and Yang Guang (#J1;) are larger than those
in the simulation result. This means that these names
are favoured by Chinese people. Furthermore, there
are 86 persons whose first name is Guang (J%;) in our
sample and 23 (about 27%) of them are named as
Yang Guang (#%). This dominance of Yang Guang
(#7%) as a full name can be explain by that it has the
same pronunciation as that for ’sunshine’ in Chinese.

However, actual numbers for Wang Guang (L)%),
Zhang Guang (KJ%), and Yang Wei (#11;) are sig-
nificantly less than the average numbers in the ran-
dom matching result. The avoidances result from
that Guang (J%;) sometimes means bare or nothing left
and Yang Wei (#117) sounds like impotence. Chinese
people would avoid taking such names with negative
So, it is clear that Chi-
nese people take the surname into account when they

meanings or implications.

choose a first name for somebody.

5. Conclusion

In this paper, the statistical characteristics of Chi-
nese surnames, first names and full names are pre-
sented and analysed based on a credible sample. The
distribution of Chinese surnames exhibits a mixing
pattern of exponential and power laws. This is differ-
ent from what many researchers have found in other
countries. However, the distributions of Chinese first
names and full names show some power law features.

In order to examine the dependency of first names
on surnames, we mimic the formation process of full
names by using a random matching simulation. Start-
ing from the given amount of surnames and first names
in our sample, a little larger number of kinds of full
names are produced. We find that the distribution of
those artificial full names has a power law character,
which is very similar to the real ones.

We also find the top part of the simulation results
is lower than that of the reality. We argue that the
deviation may result from name preferences and aver-
sions. Furthermore, based on the comparison of the
name networks of the real data and the result of the
random matching, we find that there are clear phe-
nomena of name preferences and avoidances, which
implies the interrelation between the surname and the
first name. It is obvious that Chinese people would
prefer names that have notable meaning and avoid

taking names with negative meanings or implications.
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