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Introduction

Official statistics

Figure: Surname frequency by councils (from http://www.ige.eu)
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Introduction

Official statistics

Figure: Frequently occurring surnames in USA 2000 (United States,
Census Bureau)
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Introduction

Other studies

Figure: Frequently occurring surnames in USA
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Introduction

Other studies

Figure: Frequently occurring surnames in London (from
http://names.mappinglondon.co.uk/)
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Figure: Frequently occurring surnames in London (from
http://names.mappinglondon.co.uk/)
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Introduction

Other studies

Figure: Surname Ginzo in Galicia (from http://ilg.usc.es/)
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Introduction

Other studies

Figure: Surname Stute in Germany (from
http://christoph.stoepel.net/geogen/en/Default.aspx)
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Introduction

Some other webs

◮ Albania: http://www.jeffdonofrio.net/Donofrio%20Albanese/.

◮ The Netherlands:

http://www.meertens.knaw.nl/nfb/index.php?taal=eng.

◮ Belgium: http://www.familienaam.be/.

◮ Italian:

http://www.cognomix.it/mappe\discretionary{-}{}{}dei\discretionary{-

◮ Poland: http://polishgeno.com/?p=60.

◮ Chile: http://apellidos.dechile.net/.

◮ · · ·
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Introduction

Galicia

Surname Frequencies
1 RODRIGUEZ 105704
2 FERNANDEZ 99981
3 GONZALEZ 77929
4 LOPEZ 74866
5 GARCIA 69074
6 PEREZ 56082
7 MARTINEZ 51036
8 VAZQUEZ 45802
9 ALVAREZ 35512
10 GOMEZ 30712
11 CASTRO 27313
12 IGLESIAS 25899
13 DIAZ 22297
14 SANCHEZ 21650
15 BLANCO 20791
16 OTERO 19943
17 ALONSO 19918
18 VARELA 19851
19 DOMINGUEZ 18888
20 REY 16403
21 SUAREZ 14728
22 LORENZO 13365

23 PIÑEIRO 11934
24 PEREIRA 10957
25 VIDAL 10663

Table: Frequently occurring surnames
from Census 2011. Top 25.

Figure: Frequently occurring surnames from Census 2011.
Top 25
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Galicia

Surname
LOPEZ
FERNANDEZ
RODRIGUEZ
VAZQUEZ
GONZALEZ
GARCIA
DIAZ

Table: Frequently occurring surnames
from Census 2011 in Lugo
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Figure: Frequently occurring surnames from Census 2011 in
Lugo.
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Galicia

Figure: Search from a specific surname (from
http://ilg.usc.es/cag/)
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Objectives

Motivation

◮ Surnames (family names) can be used as a source of infor-
mation for population characteristics, given that the analysis
of surname patterns provides information about long–term and
short–term dynamics of population movements.

Objective

◮ By constructing clusters of surname zones, from different
isonymy measures between regions, we aim to identify surname
patterns, specially regionalized concentrations.
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Objectives

Some previous works

Isonymy measures in Galicia

References
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Some previous works

Cheshire et al. (2010): showed strong relationship between district
surname and geographic locations in Great Britain, constructing clus-
ters from surrounding districts based on Lasker distances.

Boattini et al. (2010, 2012): analyzed the geographic location of
different Italian surnames using neural networks, which allow for dis-
tinguishing monophyletic and polyphyletic surnames.

Novotnỳ et al. (2012): studied the surname space of the Czech Re-
public, finding clear parallelism between their network representation
and ethno–cultura boundaries in this country.

Mikerezi et al. (2013): described the isonymic structure of Albania.
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Some previous works

James Cheshire, Alex Singleton, Paul Longley; Department of Geography, University College London, Gower Street, London, WC1E 6B
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Le�: 

frequencies within Great Britain's 410 administra�ve districts were 

extracted from the 2001 Electoral Register. The surname composi�on 

of each district was compared to all other districts using the Lasker 

Distance measure. Comparisons were summarised in the form of a 

410 x 410 distance matrix that was clustered into 10 groups using the 

k-means algorithm. The resul�ng groups were mapped using their ad

ministra�ve district geography and assigned a unique colour. 

Right: 

Bri�sh ci�es, especially London, compared with the rest of Britain at 

Output Area Level. The surnames have been classified using the 

Onomap Classifica�on (www.onomap.org). 

Blue Line Below:

axis) against the top 500 surnames in Britain (y axis). It is clear that of 

the 1,597,805 surnames in Britain the majority have low frequencies 

compared to the most popular 100. This creates an extremely long 

tailed distribu�on.

Blue Lines Below Right:

demonstra�ng how a surname's distribu�on varies from east to west 

(Bri�sh Na�onal Grid). From this it is clear that Welsh (Wel) and Cor

nish (Cor)  names are most frequent to the West,  whilst English (Eng) 

and Sco"sh (Sct) names have more even distribu�ons. The data are 

taken from the 2001 Electoral Register and plo#ed at Output Area 

level. 
All Boundary Data Downloaded from UKBoarders (edina.ac.uk/ukborders), an Edina JISC supplied 

service, Crown Copyright 2009. 

Figure: Cheshire e Longley (2011). Regions of surnames in GB.
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Isonymy measures in Galicia

Notation

Some notation

◮ Surname (dis)similarity among regions can be quantified by dif-
ferent measures.

◮ Index i = 1, . . . , n denotes a certain geographical region (for
two regions, (i, j)).

◮ Each region has an associated collection Si of surnames, and for
a pair of regions, the collection of all the surnames is denoted
by Sij .

◮ The total number of surnames in a certain region i is denoted
by ni. Surnames will be denoted by index k.
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Isonymy measures in Galicia

Our data

Our data

◮ For the analysis of the Galician data, the regions considered
were the 315 councils in Galicia.

◮ Continuous Municipal Census (January 1, 2011): 2,795.422
people.

◮ Number of different surnames: 20.754, corresponding to
2,430.512 people in 315 councils.

◮ Warning: Surnames that appear only in a council were re-
moved, as well as those ones below and above the 5% and 95%
quantiles of the distribution of number of councils.

◮ Data have been provided by Instituto Galego de Estat́ıstica
(IGE).
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Isonymy measures in Galicia

Our data

Isonymy

Identification of surname patterns is usually made by isonymy (pos-
session of the same surname). For a region i, the isonymy is defined:

Ii =
∑

k∈Si

p2ki,

where pki is the relative frequency of surname k in region i.

Maŕıa J. Ginzo-Villamayor SURNAME PATTERNS IN GALICIA



SURNAME PATTERNS IN GALICIA

Isonymy measures in Galicia

Our data

Figure: Isonymy for first surname in Galicia.
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Isonymy measures in Galicia

Our data

Isonymy for similarity

◮ Isonymy between two regions i and j: Iij =
∑

k∈Sij
pkipkj

◮ Euclidean distance: E =
√

1−
∑

k∈Sij

√
pkipkj

◮ Lasker’s distances: L = − log(Iij)

◮ Nei’s distance: N = − log

(

Iij
√

IiIj

)
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Isonymy measures in Galicia

Some Results

◮ Nei’s distance is highly correlated with google distance,
computed from the councils centroids.

◮ Lasker and Euclidean distances do not present a strong
correlation.

◮ Similar conclusions in other works, (for instance Mikerezi et
al. (2013) with the surnames from Albania).

UTM Google Isonymy Lasker Nei Euclidean
Distance Distance Between Distance Distance Distance

UTM Distance Correlation 1 0.96800 -0.32953 0.51747 0.47856 0.51747
Std. Error 0 0.00113 0.00425 0.00385 0.00395 0.00385

Google Distance Correlation 0.96800 1 -0.32852 0.50847 0.48306 0.50847
Std. Error 0.00113 0.00000 0.00425 0.00387 0.00394 0.00387

Isonymy Between Correlation -0.32953 -0.32852 1 -0.53697 -0.47007 -0.53697
Std. Error 0.00425 0.00425 0.00000 0.00379 0.00397 0.00379

Lasker Distance Correlation 0.51747 0.50847 -0.53697 1 0.96007 1
Std. Error 0.00385 0.00387 0.00379 0.00000 0.00126 0.00000

Nei Distance Correlation 0.47856 0.48306 -0.47007 0.96007 1 0.96007
Std. Error 0.00395 0.00394 0.00397 0.00126 0.00000 0.00126

Euclidean Distance Correlation 0.51747 0.50847 -0.53697 1 0.96007 1
Std. Error 0.00385 0.00387 0.00379 0 0.00126 0

Table: Correlation matrix between distances.
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Isonymy measures in Galicia

Some Results

◮ Once the aforementioned measures are obtained, the final
output is a graphical representation of the different surname
regions obtained by · · ·

Multivariate Analysis

◮ Representing the clusters given by dendrograms constructed
from the matrices of Lasker’s distances (Cheshire et al., 2010),
so the basic information of splitting or merging clusters is the
similarity or isonymic distance between areas.

◮ The basic information for splitting or merging clusters is the
similarity or distance between the clusters, and this distance
can be obtained by different methods, such as complete linkage
or Ward’s procedure.
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Isonymy measures in Galicia

Some Results

Figure: Surname clusters for Lasker’s distances (5 groups)
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Isonymy measures in Galicia

A deeper insight into surnames

Population

In Galicia, population movements towards urban areas began to be more impor-

tant from the 70s of the last century. Consider the surname of people born in

1965 or earlier to become the new onomastic regionalization.

Figure: Number of different surnames by council. On the right part, the frequency is weighted by population.
(People born in the year 1965 or earlier).
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Isonymy measures in Galicia

A deeper insight into surnames

Figure: Isonymy for first surname of people born in the year 1965 or
earlier.
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Isonymy measures in Galicia

A deeper insight into surnames

Figure: Surname clusters for Lasker’s distance (5 groups). (People born
in 1965 or earlier).
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Isonymy measures in Galicia

A deeper insight into surnames
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Isonymy measures in Galicia

A deeper insight into surnames
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Isonymy measures in Galicia

Further Extensions

Some diversity indexes

◮ Shannon index: a higher index value indicates a greater bio-
diversity (maximum 5).

Hi = −

∑

k∈Si

pk log pk.

◮ Simpson index: it is often used to quantify the biodiversity of
a habitat. It takes into account the number of species present,
as well as the abundance of each species.

Divi =
ni(ni − 1)

∑

k∈Si nk(nk − 1)
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Isonymy measures in Galicia

Further Extensions

Figure: Shannon index (left) and Simpson index (right).
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Isonymy measures in Galicia

Further Extensions

Figure: Shannon index (left) and Simpson index (right), people born in
1965 or earlier.
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Isonymy measures in Galicia

Further Extensions

Figure: Frequently occurring surnames from Census 2011 by council.
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