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h i g h l i g h t s

• Construction of a network of correlations of frequencies of names in states of USA.
• Communities in this network are stable since 1880 till 1980.
• The structure of these communities matches the administrative regions of USA.
• The Zipf exponents for the names allow to infer about the cultural pressure.
• The interpretation is supported with the related data of Belgium.
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a b s t r a c t

We report investigations on the statistical characteristics of the baby names given between
1910 and 2010 in the United States of America. For each year, the 100most frequent names
in the USA are sorted out. For these names, the correlations between the names profiles
are calculated for all pairs of states (minus Hawaii and Alaska). The correlations are used
to form a weighted network which is found to vary mildly in time. In fact, the structure
of communities in the network remains quite stable till about 1980. The goal is that the
calculated structure approximately reproduces the usually accepted geopolitical regions:
the North East, the South, and the ‘‘Midwest + West’’ as the third one. Furthermore, the
dataset reveals that the name distribution satisfies the Zipf law, separately for each state
and each year, i.e. the name frequency f ∝ r−α , where r is the name rank. Between 1920
and 1980, the exponent α is the largest one for the set of states classified as ‘the South’, but
the smallest one for the set of states classified as ‘‘Midwest + West’’. Our interpretation
is that the pool of selected names was quite narrow in the Southern states. The data is
compared with some related statistics of names in Belgium, a country also with different
regions, but having quite a different scale than the USA. There, the Zipf exponent is low for
young people and for the Brussels citizens.
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1. Introduction1

Q3

In sociophysics/quantitative sociology, any idea of a research project is inextricably interwoven with an access to related2

data. The data on babies’ names in the United States are available [1] for a long time interval (1880–2011), i.e. the second half3

of the stretch of history of the USA since the American independence. Thus, they give a unique opportunity to investigate4

cultural trends in this large country throughout several decades of years. In Ref. [2], some related data has been analyzed5

from the perspective of the Zipf law, i.e. the name popularity y vs. the name rank r . The Zipf law (y ∝ r−α) has been found6

to be valid only in the large r rank range. The time dependence of the parameter α has been found to show a weak and wide7

maximum in the early 50s, slightlymore visible for boys’ names. In Ref. [3], the data has been analyzed in terms of the theory8

of fashion [4]. Two conclusions have been highlighted in Ref. [3]: (i) for many names, the rise of popularity is more abrupt9

than its fall; (ii) the time interval inwhich a name is popular is shorterwhen the set of selected names is richer. The results of10

the data analysis in Refs. [3,5] indicated that this richness (measured by an index termed ’inequality’ in Ref. [5] and ’fragmen-11

tation’ in Ref. [3]) increases in time; yet, the data are notmonotonous again ca. 1950. In Ref. [5], amodel has been formulated12

based on the social impact for a family, resulting from the choice of the name of the newborn baby. It was concluded that this13

impact decreases in time. In Ref. [6], the same American data has been investigated in different states, in 1910–2012. In par-14

ticular, the Pearson correlations have been calculated for the names frequencies for all states and for each year. Themethods15

applied in Ref. [6] indicate that the southern and northern states form two uncorrelated clusters, which persist until 1960.16

Also, the results of a Principal Component Analysis indicated that the difference between the first and second eigenvectors17

is the largest in 1950; thereafter, the partition is found to be the sharpest. Finally, the time dependence of the popularity,18

when averaged over the names, confirmed that the popularity decay goes more slowly than its rise (Fig. 6 in Ref. [6]).19

In the present report, our aim is to use the results of the correlations of the names popularity between different states, to20

identify communities in thenetwork of states. These results are combinedwith the time and state dependent Zipf indicesα in21

the low rank ranges. These tasks are described in the three subsequent sections. Next, we provide some original information22

on related data on Belgian (BE) names, — Belgium being a country also with different regions, as the USA, but having a quite23

different smaller population and area size scales than the USA. The BE data, although over a less complete time intervals,24

allow to validate our conclusions, given in the last section.25

2. Correlations between states26

For each year in the time interval [1910–2011], the set of most popular N = 100 names in 48 USA states (we have no27

data from Alaska and Hawaii) has been selected [1]. For each of these states and for each of these names, the percentage p of28

newborn babies with this given name has been derived. Then, the contribution of the a state to the popularity of the name29

i in the year t is found from,30

x(i, t, a) =
p(i, t, a)

K
b=1

p(i, t, b)
, (1)31

where K = 48 is the number of states. The (name) mean of the variable x as a function of time and state is32

⟨x(t, a)⟩ =
1
N

N
i=1

x(i, t, a). (2)33

With the deviation from the mean defined as y(i, t, a) = x(i, t, a) − ⟨x(t, a)⟩ and its variance σ 2(t, a) = ⟨y2(t, a)⟩, the34

Pearson correlation coefficients ρ of correlations between the states a and b are35

ρ(t, a, b) =

N
i=1

y(i, t, a)y(i, t, b)

N


σ 2(t, a)σ 2(t, b)
. (3)36

The variable y has been so defined as to cancel differences in frequencies of the names from the selected set, a fluctuation37

which can be remarkably large as follows from our perusal of the data.38

Recall that our purpose is to emphasize whether there are popular reactions in whatever states on particular name39

trends. The (a, b) correlation matrix represents a weighted network, where the states are nodes and the correlations give40

the weights of links. This network is analyzed in the next section.41

3. Communities of states42

Since the correlation coefficients are in the range (−1, 1), the weighted matrix wab(t) can be constructed from wab(t) =43

(1 + ρ(t, a, b))/2 such that w ∈ [0, 1]. The communities of the network of states are identified from the set of differential44
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