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ABSTRACT

We present the initial stages of a research project for a big data genealogical study. Consanguineous
ties among members of a family form kinship networks. Family is the first social network for actors
and historically was the source of education, support, and socialization. Family is still the source of
power in the royalty, and family business has commonly been the first stage for future big firms.
Nepotism is still a usual practice in politics and civil service. We analyze contributions to population
evolution and propose to empirical test theoretical results. For that to be accomplished, we gather
online data and present an initial descriptive analysis. In the end, following previous contributions,
we also extend data usage for identifying historical lineages from colonial times in Argentina and
analyzing if that antecedent portrays different benefits to descendants.
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1. INTRODUCTION

F AMILIES remain the first social network anyone
comes across in life. The mother and the fa-
ther are the very early social contacts a human still
makes the following, if the case allows, by brothers
or sisters and the available bloodlines. Although
the role of familial ties in post-modern human
interactions may appear somehow devaluated
—especially from a Western-world perspective—
consanguinity and marriage relations (Bailey et al.,
2014; Walker and Bailey, 2014) still determine, for
a large part of Mankind, the social core of inter-
actions (Alger and Weibull, 2010; Schulz, 2022).
Kinship relations are crucial to the founding the-
ories of structural anthropology, as they grant the
basis of social cohesion, alliance, and reciprocity
(Roth et al., 2013; Shenk et al., 2016).

However, when considering the long-term
evolution of families, how do different prop-
erties play a role in the sustainability of pop-
ulations? We review two main theoretical
contributions that base their conclusions on
numerical simulations. They present an initial
population assuming default values for critical
parameters and let the simulation run and de-
rive final values. The results are shown in the
following section. A later debate emerges on
whether an empirical work could confirm the
simulations. For further analyzing the ques-
tion, we organize the gathering of genealogical
data. As the simulations assume large popula-
tions over long periods, we require data accord-
ingly. Then, we rely on massive online databas-
es. Online data can be accessed by dedicated
algorithms that systematically copy, store, and

How to cite: Larrosa, J. M. C.; Galgano, F.; & Gutiérrez, E. (2022). Kinship network evolution in Argentina.
An exploration based on online data. AWARI; 3, 1-8. DOI: 10.47909/awari.150.

Received: 07-03-2022 [ Accepted: 23-08-2022
Handling Editor: Alejandro Paredes

Copyright: © 2021 The author(s). This is an open access article distributed under the terms of the CC BY-NC
4.0 license which permits copying and redistributing the material in any medium or format, adapting,
transforming, and building upon the material as long as the license terms are followed.



organize a large amount of data. The following
contribution shares the experience of the pro-
cess for a genealogical database, explore initial
questions and presents future paths of research
given the data availability.

2. MOTIVATION AND GOALS
OF THE PROJECT

A formal approach to genealogical or kinship
networks is provided by Zanette (2019). Mar-
tinez Alcala and Zanette (2022) extend the
previous contribution by assuming growing
and decaying populations. Both contributions
model kinship networks between heterosexual
monogamous men and women. Relationships
are established between consanguineous or po-
litical brothers and sisters. A random parame-
ter determines the number of consanguineous
siblings. The only condition for marriages is the
exclusion of brother-sister ties. Numerical sim-
ulation studies: number and size of connected
components, distribution of degrees, assorta-
tivity, distances within the giant component.
It is compared in each case with a random
network with the same degree distribution. It
is stated that these social networks have typ-
ical behaviors of random networks. However,
the second contribution studied the structural
properties of a class of model social networks
that represent relations between consanguin-
eous brothers and brothers-in-law in the case
where the size of the married population var-
ies between successive generations. These net-
works are characterized by Poissonian degree
distributions and a connected component that
brings together most of the nodes. It also has
high clustering and assortative values. Numer-
ical simulations were performed for their study
and compared with Erdds-Rényi networks of
the same size and connectivity. Global cluster-
ing and variety were shown to be high unless
the size of the married population declined dra-
matically. By contrast, the most significant con-
nected component collapses when the married
population shrinks to almost two-thirds of its
size in the previous generation. We also consid-
er the early contribution of Derrida et al. (1999).

We pose the question: Do empirical data cor-
roborate these regularities? We propose three
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actions that we only describe more thoroughly
in this contribution. Firstly, to obtain empiri-
cal evidence to test the hypothesis 1) Does the
empirical evidence verify the simulated results?
And if the evidence demonstrates, a second hy-
pothesis emerges: Are these validations con-
text-specific?

The other two courses of action are i) to rep-
licate the Zanette (2019) and Martinez Alcala
and Zanette (2022) models in the context of
agent-based simulation models, and finally, to
mathematically model both models to extend
and formalize the detected stylized facts.

3. DATA AND ANALYSIS

Our project uses web scraping techniques to
gather massive data from websites. The algo-
rithm points to a fixed position on a page and
copies and stores the information. By visiting
diverse web pages, it can obtain a complete
record. We collected data from 163 thousand
families, including 225 thousand women and
232 thousand of men. Data range from 1540
to 2020.

Data were extracted from an online database
by web scraping.! Specific data manually re-
moved from the site is presented in a previous
contribution (del Valle y Larrosa, 2019): An ex-
ample of a family network is shown in Figure 1.
Kohler and Hammel (2001) and Murphy (2011)
are other contributions in the same spirit. The
complete database lacks completeness in many
fields: absence of a date of birth (majority) and
date of death (fewer cases). However, we de-
tected a strong presence of wedding dates that
made it more plausible to use families as the
unit of analysis.

Nonetheless, most of the data is undated.
Only 36% are geographically or temporally
identified or both. Nevertheless, by experience
from previous works, we developed different
imputation strategies for “herding” unidenti-
fied data to the flock. For instance, when an
individual is related to another geographically
and temporally identified, it is thinkable that
they might have shared both: In that case,
imputation might apply. The process of data
cleansing has been highly demanding in time
and resources.
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Figure 1. Example of one family from Del Valle and Larrosa (2019).

It is worth noting that the database is not an
official record. The owners of the site add re-
cords, but also any user can also contribute. A
potential selection bias is present because the
record upload is not a random nor a stratified
process. The number of weakly connected com-
ponents is 140,686. It is understandable, given
that links are rigidly formed by blood or mar-
riage. The largest, most significant component is
464 vertices (0.104%). The number of strongly
connected components reaches 292,079, while
the most significant component, in this case, is
198 vertices (0.44%). Watts-Strogatz clustering
coefficient is 0.6874, and the network clustering
coefficient (transitivity) reaches 0.3208. An ap-
proach for cluster identification, such as a simple
variant of the Louvain algorithm, grants 140,686

clusters with an estimated modularity of 0.999.
The density is 0.000003, and the average degree
is 2.72893387 (1.364), again understandable
given the context. The diameter is 40, and the
average path length is 1.887. In the case of assor-
tativity measures rank, we can observe: input-in-
put degree assortativity=0.04398; output degree
assortativity=0.02959, output-input degree as-
sortativity=0.26247; and output-output degree
assortativity=-0.00862. It is slightly assortative
in output-input: nodes with higher outdegree
tend to be associated with nodes with high inde-
gree. The network betweenness centralization is
0.0000003. Family degree distribution seems to
follow a free-scale architecture at a glance (Fig-
ure 2), but that has not been confirmed with log-
log transformation and power-law fitting.
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Figure 2. Degree distribution.



3.1 Type of family graph

Generic literature on genealogy states how a
unit of analysis can be modeled (White and
Jorion, 1996; White et al., 1999). Two pri-
mary forms of modeling family are followed:

F3

FS
A. P-graph

P-graphs and Ore-graphs. P-graphs assume
families as nodes and edges as siblings from
one family to the other (Figure 3.A). Ore-
graphs make any node to be created by two
precedents, and no node is allowed to create
an ancestor (Figure 3.B).

® ® ®

B. Ore-graph

Figure 3. P-graph and Ore-graph.

In our case, we do not choose the alternative
of modeling families by considering matrimo-
ny as one node. We model spouses as separate
entities, maintaining their individuality. How-
ever, to keep the graph acyclic, we define mat-
rimony as a direct link between the husband
and wife. Both then directly to their siblings
(Figure 4). This is a rather Patriarchal approach
but is followed for a technical reason.

Figure 4. An example of a family.

By creating family graphs following this ap-
proach, we can grant that graph is acyclic ex-
cept if endogamy emerges.
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We begin by sorting families by region. We
focus mainly on Argentina, where the data-
base also has data from other countries. Ta-
ble 1 presents data obtained from the main
Argentinian cities. Given its importance,
Buenos Aires represent a main logical histor-
ical data provider. However, the distribution
of families across cities in the period diverges
from the current demographic composition
compared to the population share obtained
in INDEC (2012). There is a natural explana-
tion given that they are cumulative data, and
many cities were not even founded when oth-
er cities were well-organized urban centers by
that time.

3.2 Time and geography in the sample

Table 2 presents the composition of men,
women, and family sizes in Buenos Aires, Cor-
doba, and Mendoza. In the sample, Cordoba
and Mendoza show a smaller average family
size than Buenos Aires. Gender composition
is mildly biased towards male predominance.
In any case, the average family size for Buenos
Aires rounds 5 members, for Cérdoba rounds 4
members, and for Mendoza is one step lower by
rounding 3 members.



City/Province  Families Pesl'zgn')tlae ge Pelegmglge*
Buenos Aires 13.101 56,1% 24,8%
Cérdoba 3.258 14,0% 1,4%
Rosario 2.358 10,1% 8,1%
Mendoza 1.689 7,2% 14,9%
Tucuman 1.065 4,6% 6,8%
Salta 853 3,7% 4,6%
Lujan 313 1,3% 0,9%
La Plata 190 0,8% 6,8%
Santiago del Estero 175 0,7% 2,4%
Jujuy 147 0,6% 5,8%
La Rioja 86 0,4% 2,9%
Mar del Plata 50 0,2% 5,0%
Bahia Blanca 47 0,2% 2,8%
Posadas 19 0,1% 2,7%

Source: The Authors.
* Percentage obtained from the 2010 Census data (INDEC, 2011).

Table 1. Geography of identified families.
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Men

Women
Period Man ‘Woman Family Period Man

1600 2.62 243 5.04 1600 3.00
1650 2,27 237 4.65 1650 2.04
1700 2.64 2,32 497 1700 1.78
1750 2.45 2,42 4.87 1750 2,21
1800 2,70 2.46 5.17 1800 241
1850 2.68 2.48 5.16 1850 2.36
1900 2,58 2.40 4,98 1900 2.14
1950 2.61 2.39 5.00 1950 1.80
2000 2.66 2.54 5.20 2000 1.87
2050 233 225 4.58 <2000 1.00

Buenos Aires Coérdoba

—MENG02d w—COrOba  w—Buenos Aires —MENGOLd w—COIAODE = Buenos Aires 1,00

Data among families are diverse. Many ac-
tors are well-documented, but the majority
have less than well-documented attributes. For
instance, Table 3 presents three specific cases.
Red lines refer to the ego’s direct links. All ego
networks show 4.5 depth inside the network:
1 depth means direct links, 1.5 depth shows if
the adjacent nodes are related to each other, 2
depth presents the direct links of 1 depth, and
so on. First, the case of H4 (H for Hombre, man
in Spanish) shows an enormous web of blood
and politics after married following his great-
great grandson’s relations. On the other side,
M692279 (M for Mujer, woman in Spanish) is
a female with a smaller family network and
lacks the death date. Finally, M692245 only has
a depth ego-net of 1.5, lacking time and geo-
graphical information.

"
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1600 1650 1700 1750 1800 1850 1900 1950 2000 <200

0 1700 1750 1800 1850 1900 1950 2000 <2000 1600 1650 1700 1750 1800 1850

Family
‘Woman Family Period Man Woman  Family
2,75 5,75 1600
1.88 3.92 1650 2.00 1.00  3.00
1.98 3.76 1700 2.20 3.00 5.20
1.84 4.05 1750 220 253 4.73
235 4.77 1800 2,52 2,15 4,67
223 4.59 1850 235 226 461
2,02 4.16 1900 2.39 229 4.68
1.77 3.56 1950 1,79 1.70 3.49
1.62 3.49 2000 1.65 1.65  3.30
2.00 3.00 <2000 1.00 2.00 3.00
Mendoza

Table 2. Time gender composition of Buenos Aires, Cérdoba, and Mendoza.

Code: H4 Code: M692279
Baptism: 30 Jun 1838
Sex: Male Sex: Female

Death: 3 Feb 1909

Baptism: 3 Dec 1890

Code: M692245
Sex: Female

Death: Yes. unknown date

Table 3. Three examples of individuals (4.5 links-depth).
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All gathered data is aggregated to kinship so-
cial networks sorted by time and space. Figure 5
presents the aggregation for Buenos Aires from
1540 to 2020 in circular layouts. Red nodes

1900-1950

1800-1850

1750-1800

AWARI
Vol. 3, 1-8, DOI: 10.47909/awari.150

represent women, and blue ones represent men.
The two periods from 1850 to 1950 seem the big-
gest, probably in concordance with an increasing
population of the country by immigration.

1850-1900

1650-1700

@ 1950-2000
el

Figure 5. Buenos Aires sorted by 50-year periods (1540-2020).

Figure 6 presents analogous information
as Figure 5 but for the province of Mendoza.
Again, the giant cluster belongs to the 1850-
1950 period. An exciting piece of information
derived from genealogical trees is that of lin-
eages. That is a group of individuals tracing
descent from a common ancestor. A genealog-
ical network must be acyclic for lineage esti-
mation. An acyclic network is a bipartite graph

1750-1800

having no cycles. A connected acyclic network
is known as a tree, and a possibly disconnected
acyclic network is known as a forest. Lineage
estimation requires visiting nodes departing
from a common ancestor following down the
tree without visiting any previous node. That
is the main reason for adopting the family type
depicted in Figure 4: it allows for the conforma-
tion of an acyclic graph.

1900-1950

1950-2000

1700-1750
Figure 6. Dynamics of the province of Mendoza, 1700-2000.



At this initial stage of the project, we only
manage to identify and isolate the genealogical
trees of Cérdoba and Mendoza. Buenos Aires
still have cycles. Thus, we cannot provide li-
neages from the region. We suspect potential
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endogamy problems in this sample. Figure 7
presents the most extended lineages obtained
from the provinces of Cérdoba and Mendoza.
As observed, Cérdoba shows the shortest linea-
ges compared to the other territory.
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Figure 7. The longest lineages were estimated from Cérdoba and Mendoza.

4. FOLLOWING STEPS

The first step for answering the questions re-
quires information. We choose the kinship
network approach. We will form families from
records and, mainly, online information. Ac-
cess to online genealogical information eases
the process, with some trade-off in terms of
quality.

The project continues by answering different
questions related to the influence of family and
blood in diverse dimensions of the socio-eco-
nomic-political life of Argentina. Families
played a fundamental role in colonial times in
Argentina, as remarked in del Valle y Larrosa
(2019). During the Viceroyalty of the River Plate
(Virreinato del Rio de la Plata), merchant families
form networks that influence the local political
sphere (Figure 1). That influence is known to
prevail during the independence process after
1810. How far in time did these families cast
a shadow over the economy, politics, and so-
ciety in the newly formed Argentine Republic?
In the broader sense, how do families influence
different dimensions of national and regional
social life? What role, if any, has kinship played
in determining political life? What role, if any,
has kinship played in business/commercial life?

We look forward to comparing the composi-
tion board of directors in the familiar business.
We also are interested in the foundation of new
companies and the inheritance of assets (land).

Another question is related to assortativity/
homophily. How is this present in the sample?
Do these patterns vary over time, with gender,
across regions? Another inquiry refers to mar-
riage strategies: can we infer from the data pat-
terns? Are there inbreeding problems?

Family and blood relations come with spe-
cific issues. Incest and the consequence of in-
breeding problems have always been a topic in
the literature (Wright, 1917; van den Berghe,
1983; Shor and Simchai, 2009; Read, 2014).
The question will not be treated in immediate
contributions but will be on the agenda for fu-
ture research. Many questions deserve our time
and attention shortly.
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