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9. Testing historical theories with SNA.  
Structure and evolution of a credit network

* **

1. Introduction

network approaches to historical data, she highlighted the potential as well 
as the requirements for performing a real structural analysis of historical 
phenomena. The prevalence of structure over attributes of social relations, 
she suggested, was to become the key concept to guide future researches, 
and the organization of historical datasets was required to overpass a de-

of social network methods and history and inaugurated a new perspective 
-

-
searchers are committed to expand the boundaries of SNA applications to 

escape a simply descriptivist approach, however, social networks analysis 
of historical cases must contemplate an accurate observation of the ancient 
contexts and accomplish reputable theoretical assumptions and interpreta-

“the meaning of relations, come to be patterned on the basis of identities 
acting across networks” that structural approach can bring to light and plau-
sibly organize.

*

unitn.it.
**

unitn.it.
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Against the backdrop of this methodological scenario, this research 
work aims at investigating the structure of lending relations in a pre-mod-

-
sis concerning the social and economic mechanisms of early modern credit 

the lending activity of the merchant family and the implications of social 
-

groups involved in the credit network put in evidence, as well, the con-
nections between notarial and non-notarial credit circuits and their mutual 
functionality for the lending activity.

achieved considerable economic and social advancement in the eighteenth 

requirements of several types of borrowers – among them merchants, arti-
sans, professionals, clergymen, widows as well as noblemen and institutions.

-
ness and interpreting the relations among clients, patrons and other actors 
involved in the Salvadori’s lending activity. The primary data source was the 
family credit registry (loans’ ledger) which shows all the lending positions 

-

each of them were found information concerning the identity of the borrow-
er/s, length and amount of loans and interest rate, as well as mentions about 
warranties and negotiations, or repayment episodes. Moreover, if the loan 
was secured by a legal (notarized) document, the registry mentioned also the 
names of notaries, of the guarantees and other relevant actors involved in 
collateral activities related to the lending contract (such as payments transfer 
for petty personal expenses). To reconstruct the whole credit network of the 
Salvadori family we transcribed and recoded all the name citations that ap-
pear in the credit registry. We also supplemented the main source with other 
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from other local historical archives1. These sources were relevant for identi-

intensity of acquaintance, professions, residence and business connections 
with the Salvadori. Cross-information about all the cited persons allowed us 

exhaustive information that we could retrieve about these actors convince us 
that the Salvadori business case can stand out for testing economic history 
hypothesis portrayed by recent theories.

-
-

-
ent social classes, therefore, had diverse opportunity to access credit and 

-
ferred not to resort to notaries for their business transactions and when they 
could, they avoided spending time and money for the public registration of 
contracts (Gelderblom et al. -

et al.
presence of a pervasive “shadow” credit market that pivoted on notaries. 

-
man’s et al. thesis established that in early modern societies notaries acted 

creditworthiness, thus contributing to expansion of credit. Hence, notaries 
did not limit themselves to drawing up and keeping legal records of lending 

-
cess of money and helped overcome the problem of asymmetric information 
by providing the lenders with information on the borrowers and their collat-
erals. Extensive empirical studies carried on in early modern rural Germany 

notaries was functional to borrowers for coping with the script and con-
tents of the loan contract (guarantees, further agreements due to inheritance 

1 Archivio di Stato di Trento (State Archives in Trento), Archivio Salvadori (Salvadori 
Archives), vol. 734. The Salvadori business documents are conserved in the State Archives of 

use the old archival references.
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study focused on tracing all non-notarial and notarial transactions that reg-

main units of investigation are the lending positions recorded in the family 
ledger: each position is related to a main client (borrower) and to a variety 
of subjects involved in the transaction as either writer of the deed (notary), 

Accordingly, the data extracted from the Salvadori archive can be classi-

 – information about the borrowers and other actors (roles, type of relations 
to the Salvadori – e.g. kin, agents, partners and business correspondents, 

 – information about the lending positions and loans (amount, duration and 
type of credit, rates of interest).

-

-
2. In the coding process we 

decided to insert also a taxonomy of the subjects which could be useful for 
comparing roles (e.g. subject involved at the origins of the loan and those 
involved in the subsequent transactions such as payers and receivers of 
credit for Salvadori family), and organized the data for network structural 

-
ized and coded according to standards suitable for the analysis with spe-

x 206 matrices, with valued and binary data).
Table 1 reports the main characteristics of the actors registered inside 

the family ledger (by type/role in the transaction) and the frequency of 
citations for each type of actors3

actors involved directly in the transaction (borrowers, notaries and guaran-
tees), actors related to origins and developments of the loans, and actors in-

2 Attribute variables of the cited actors include: social class (3 classes + 1 for institutions), 
role in the lending relation (main borrower, guarantee, notary, person involved in renegotia-

of litigation about repayment.
3 Multiple citations and multiple lending positions were present in the original data.
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directly related nonetheless considered relevant by the ledger’s writer. For 
the majority of the actors was also possible to distinguish the social class, 
on the bases of their professions and other information retrieved from the 
local archives.

Type of subjects cited in the archive

Notary 63
Guarantee 16

Subject involved in the transaction (e.g. debt renegotiation/transfer)
33

Total of citations (multiple name citations) by Social Class
Social class of the cited actors and borrowers Cited actors Borrowers
Institutions 10 11
Upper class and nobles 37 42
Merchants, landowners, professionals
Artisans, petty traders or other 64

3. Approach and hypothesis formalization

unit of investigation: this means to analyse the characteristics of subjects in 

-
sis on two hypotheses: each one operationalizes assumptions concerning the 
historical development of early modern credit markets. The role of notaries, 
in particular, was investigated to support literature statements about their 
mediation role in providing access to credit for intermediate social classes.

Hp1. The lending business strategy of pre-modern merchants involved 
decisions based equally on social and economic conveniences. Creation and 

delimited by Salvadori’s class position and by their commercial activity 
(organization and control of associates). To analyse the outcomes of the 
Salvadori business strategy we investigated the subnetworks generated by 
non-notarial credit connections versus the subnetwork generated by notary 
credit connections.
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Hp2. Maintenance of the lending network in the local context required 
-

cial classes. The notary acted as referent/mediator and rule-guarantee for 

in opportunities to access credit for a larger segment of population, mainly 
belonging to middle-lower classes. To scrutinize the role of the notary we 

-
tioned in the transactions and evaluate the role of notaries in relation to their 
possible bridging position.

4. The lending network

4.1. Social composition

The linkages between the credit positions and the identity of the cited 
persons in the archive allow us to reconstruct the complete credit network 
of the Salvadori family, which was constituted of 206 actors. Some of these 

transaction. A more detailed distribution of actors (Table 2a), shows us that 
while merchants and people from lower classes where among the most fre-

borrowers from the higher classes (nobles and patricians) and to merchants 

contracts commonly were arranged as peer-to-peer settlements, members of 

As one of the most important conditions was personal trust and reputa-

the intensity of their relations with the Salvadori family (Table 2a). Priority 
in intensity of relations (strong) was given to established business partners, 
commercial agents and extended family members (bonding relations). The 
other borrowers were listed according to their intensity of relations with the 
Salvadori based on frequency of business contacts with the Salvadori (e.g. 
renegotiation and successful closure of several credits). Social class and in-
tensity of relations (strong/middle/weak social proximity) were then used for 
the testing procedures discussed in next sections.

Copyright © 2021 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835124603



187

proximity with the Salvadori family

a) N. of citations 
in the ledger

Institutions Noble class and 
patricians

Merchants and 
professionals

Lower classes

1 6 20 30
2 6 13
3 3 3
4 4 2

4 1
6 and more 1 3
Actors 10 63

11 42 64
b) Social proximity (intensity)
Strong 3
Middle 21
Weak 26 7 40

The Salvadori made scant recourse to intermediaries for loans granted to 
members of the same class or to noble and patrician families which belonged 

deriving either by kin or regular contacts – as in the case of business corre-
-
-

vened much more frequently when loans were granted to the lower class, and 
only in very few cases member of this class could count on trust derived from 
intensity of contacts. This highlights that the Salvadoris’ lending activity can 
be properly understood only within the framework of the overall economic 
and social strategies of the family.

Tab. 3 – Notarial and non-notarial loans for borrowers’ social class

Institutions Noble class and 
patricians

Merchants and 
professionals

Lower classes

Non-notarial loans 34 33 22
Notarial loans 6 2 42

11 42 64

to weak relations
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4.2. Financial activity

Analysis of the loan ledger tells us that the Salvadori were dedicated to 
large loans. At a time when specialized banking had still to take root, the 
Salvadori belonged to the restricted group of wealthy merchant families 

local charitable and assistance institutions, which applied the same interest 
-

were actually private transactions in the form of a simple person to person 
-

tion (46 positions), which usually involved one or two persons together 
with the borrower. They were also generally larger than notarial ones, the 
higher average of which was only due to investments (equity and depos-
it) in a company promoted by the urban government, which was included 
among institutions4.

Fig. 1 – Loans outstanding: number and value (1747-1786)

4 In two cases, deposits represented actually an investment of risk capital in limited part-

-
inent merchants.
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even several decades and credit positions were frequently rolled over, as 
-

were to last up until 2 years, but less than 30 percent expired within that 
date. The planned and actual duration were both higher for notarial loans 
compared to non-notarial ones, but in both cases the maximum length rare-

Finally, the interest rates. In the eighteenth century usury restrictions took 
the form of an interest ceiling that was determined by local authorities. In the 

the type of contract and the parties involved. The Salvadori family, however, 
granted only few loans at 6 per cent (the higher rate), and these exclusively 

percent or less for some loans granted to relatives, or loans deriving from 
et al. 

(2000), that the lender’s “decision to make a loan may […] depend less on 
interest rates than on personal information about borrowers and extra-market 
relationships with them”.

Tab. 4 – Loans’ duration by type and amount

Loans Planned duration Actual duration
N Av. Std.D Av. Std.D Av. Std.D

Not-notarial loans
2.0 1,7 10.4

Notarial loans
3.3 12.4 2,746

Total 2.6 11.2 2,112

4.3. Structural analysis

The analysis of the credit network focuses on its structural features, di-
mensions and type of components, centrality and connectivity related to the 
presence of multiple links among actors, and scrutinizes the eventual pres-
ence of overlapping sub-networks.

The two-mode network of the actors by loans relations (Figure 2 for 
degree distributions for the actors) is characterized by a density overall of 

Copyright © 2021 by FrancoAngeli s.r.l., Milano, Italy. ISBN 9788835124603



190

and actors interconnected) . This is congruent with the fact that a large part 
of loans was granted directly to individuals (44) with no other’s presence 
(no notary or co-borrower). When loans involved multiple borrowers, they 
resulted from complex credit contracts (such as those linked to inheritances) 
or were renegotiated and sold to other lenders. Some actors, however, were 
involved directly and indirectly in multiple loans and hence mentioned sev-

Fig. 2 – Degree distribution for actors and loans

The visualization of the whole Salvadori credit network (Fig. 3) puts fur-
ther in evidence the presence of several separate credit operations carried on 

social or business relation with the Salvadori business partners or other cli-
ents6. These transactions, moreover, usually did not involve large amounts of 

-
tract involved established commercial partners and extended family mem-
bers. We can thus presume that the social relations involved in these loans 
had no special role for the dynamics of the lending activity.

6
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Instead, at the centre of the whole network is positioned a large group 
of loans characterized by larger amount of money and high occurrence 
of links between the borrowers and the other actors. This group of loans 
represents the major part of the Salvadori moneylending activity, related 
to important commercial transactions, involving family members and busi-

roles in the transactions, to evaluate the interconnectedness of the relations 

-

the Salvadori family.

Fig. 3 – The credit network of the Salvadori family7

7 Graphic of the 2-mode network. Squares (sized by amount) represent loans and circles 

institutions. Dashed lines are notarial connections.
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5. Testing the hypothesis on the lending network

5.1. Strategic organization of lending activity (Hp.1)

-
ment of the credits we created two separate sub-networks that contain re-
spectively: a) the relations directly and indirectly produced by cross-refer-
ences dealing only with non-notarial contracts between Salvadori and their 

-
ences dealing only with notary acts signed by the borrowers.

we assume that the notary played a bridging role eminently for the lower 
classes and small entrepreneurs and only in limited cases (large investments) 

rest of the credit positions (approximately two thirds of the lending activi-

business correspondents, as well as to borrowers belonging to middle and 
upper classes. 

Tab. 5 – Structural measures for type of subnetworks
Notarial loans Non-notarial loans

Nodes 206 206
Ties

Density 0.014
Centralization (D) 0.074 0.070
N components
Fragmentation
Closure 0.631 0.710
Network Transitivity 0.221

4,320

The analysis of two distinguished subnetworks resulting from the selec-
-

anisms at the bases of credit markets and their referral mechanism (White, 
2002). Connections deriving from notarial documents and legal procedures 
(inheritances, land and property investments) tend to create closed circuit of 
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concurrent roles (notaries are related to other notaries, guarantees to other 
guarantees): when reproduced through time this generative mechanism cre-
ates a series of recurrent links among some of the actors (revealed by higher 
density but lower transitivity indexes in the sub-network of notarized loans). 

-
ented relations are based on substitutive chain mechanisms (as business part-
ners may change according to the nature of the deal) and tend to generate a 
structure with a more linear shape (indexes of this sub-network display in 
fact lower average degree and distance). Commercial credit transactions also 
rely on mediators that can play multiplex roles in a network and relate credit 

Haggerty, 2013). The presence of notaries was thus important in supporting 

conveniences.
Concluding, both generative mechanisms combined to produce the com-

also facilitated by bridging partners with a strong centrality position in the 
. Sub-

5.2. The mediation role of the notary (Hp.2)

According to the hypothesis that notaries distinct public role endorsed 
access to credit for emergent social classes, our analysis in this paragraph 
consists in a quantitative assessment of the role of notaries in the structure of 
the Salvadori lending network.

First, to analyse the contribution of notaries on the structure of the lend-
ing business network, we perform an analysis of sub-networks extracted 
from the complete lending network. As illustrated before, loans associated to 
a notary document tend to be overrepresented in the main component of the 

-
ly related to larger credit amounts. Therefore, to test the hypothesis of the 

 Analysis performed on individual nodes (1-mode network projections) showed that nota-
ries tend to score the highest values for several centrality measures (degree, betweenness and 
2-local eigenvector centrality), together with business agents of the Salvadori and few patricians.
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forms of credit situations in the Salvadori registry that involved an increas-

We thus compared (Table 6) the structural characteristics (overall density 
and other measures of cohesion) for the sub-networks generated by two types 
of relations: a) links among the borrowers and all the other actors, including 
those actors indirectly related to the transactions (receivers of credit from 

that are directly related to the credit document (only borrowers, notaries and 
guarantees). To control for the hypothesis of bridging we also computed the 
structural values for the whole network without the actors with a notary role 
(Control Case).

opposite side, the presence of both direct and indirect relations produces a 
sub-network (A) characterized by less components and higher centrality and 
closure, hence a context where actors interrelate and associate among them.

-
-

eral people – acting as guarantors, sellers or buyers of receivables, payers 
on behalf of the original borrower, partners of the borrowing company, and 
so on – played a role in the functioning of the credit market by channelling 
information and facilitating contacts with other actors.

Tab. 6 – Comparison between networks (hypothesis on the role of the notary)10

Network A Network B Network C
Direct and indirect 

relations
Only direct relations 

with the contract
Control case

Nodes 206 206 206

Centralization (D) 0,142 0,061 0,074
N components
Fragmentation
Closure 0,631
Average Distance 4,320

activity we compare the control case (a sub-network without notaries) with 
sub-network A. Substantive variations for the average degree, as well as for 

10
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closure and fragmentation indexes between the two sub-networks testify that 
notaries may have contributed to link actors other than borrowers (as the 
average distance increases in the control network), and to crossing social 
class boundaries, especially when property and inheritance transactions were 
involved.

Second, to evaluate the role of notaries in bridging among social circles 

incorporated in a notary manuscript, which frequently includes supplemen-
tary information about the transaction (borrowers’ assets, his/her family sit-
uation and other legal relevant information). The ultimate reason to provide 

social class and reputation from social proximity. This is supported by the 
fact that in our data notarized loans are concomitant more with transactions 
involving actors that are considered less trustful or have no previous com-
mercial experience with the Salvadori.

-
ciative patterns among actors) we consider the density of relations among ho-
mogenous groups of actors11. Groups are constituted by subjects that share the 
same level of intensity of relations with the Salvadori (strong/middle/weak so-
cial proximity). Then, to evaluate the economic function of notarized contracts 
we compare the density of relations that are present in the two previous subnet-

guarantees, payers/receivers of credit and the notary). This sub-network – de-

ledger’s transcription habits) than the complete network – here inserted for 
completion – and may suit better for testing our hypothesis (Table 7). 

The density value previously calculated for the complete network (all 
types of contracts) shows that among actors with intense social proximity to 
the Salvadori – either by familiarity, patronage, or business linkages – there 

low or middle intensity of relations with the lenders show a lower internal 
density (0.022 and 0.012).

Since the internal cohesion of each group is also related to the type of 
links among actors (sub-network of contracts and subnetwork of notarized 
loans), comparison of group density for network T, created by the removal of 
“additional” linkages improves our argument. Results show that actors with 

11 Institutions were not included in this part of the structural analysis.
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a strong social proximity with the Salvadori are associated to credit circuits 
regardless of the form of contract that was issued for lending (Table 7a). 

reputation were associated more frequently to notarized transactions12. To 
understand how social proximity is related to loan types (private agreement/ 
contract vs notarized loan), we additionally computed the values of the den-

actors sharing high social proximity with the Salvadori, and less obvious for 
those actors having a middle intensity of relations.

Tab. 7 – Comparison between networks (group density by intensity of relations)
Weak Middle Strong

a) Social proximity
Contract
Notarized loans 0,013 0,007
Network T 0,014
Complete network 0,022 0,012
b) Social proximity with control for social classes
Contract 0,012 0,007 0,014
Notarized loans 0,013
Network T 0,020
Complete Network 0,023 0,013 0,032

supplementary details. Social class of the borrowers had ultimately an im-
-

creased the divide among those who did not require documented credentials 
to access loans (actors with middle and higher proximity) and those neces-
sitating of the notary intermediation. Nevertheless, the Salvadori were judi-

proximity an important requirement to stipulate secure credit transactions 
(Hypothesis 1). The presence of notaries – presence not necessarily related to 
the legal act – enhanced also traditional exchanges, usually stipulated among 

12 As the Salvadori ledger entries testify, notary loans were also a form of “social creden-
tials” that were used in the lending market to support the borrowers, as well as to re-negotiate 
the credit in the following years.
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subjects belonging to a similar social milieu, and hence based strictly on 
professional reputation and assets. As locally based professionals, notaries 
proved particularly crucial in establishing connections among their clients of 

well as its economic accomplishment (Hypothesis 2)13.

6. Final comments

Which factors drove a lender to resort to a notarized loan? In the early 
modern economy this decision was determined mostly by the lender’s char-

membership in the same social group was a priority factor that enhanced 
trust between the lender and the borrower and private dealings were the usual 

hand, the higher the uncertainty and the lower the trustworthiness of the 
counterparty, the higher the incentive to register with a notary. And even 
if according to social conventions of the time it was not mandatory to hold 
lending contracts with a notary act, notaries established a framework for 

-
hanced traditional exchanges, usually stipulated among subjects belonging 
to a similar social milieu.

From this standpoint, our intent to show how Social Network Analysis 

more frequently arranged among customary business partners or trustful cli-

-
stitute supplementary references about their assets (ex. inheritance of land 
properties, investment plans) and economic reputation. 

of Trento, where our case is situated, strategic organization of lending re-
quired an accurate selection of patrons (nobles and patricians), institutional 

13
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representatives and prominent commercial partners, as well as arm-length 
trading with lower classes and artisans that could enhance and provide sta-
bility to the main commercial business. Focus on the local context is not 
secondary to our results: as previous research has documented, explana-
tions of credit business circuits rely also on the sources of information 

-

the hypothesis concerning strategic organization of the lending activity and 
the mediation role of notaries show in fact that new historical documenta-
tion can lead to original perspectives of the borrower-lender relation. Fam-
ily archives and small case studies, such as litigation records, despite being 
more fragmentary and circumscribed to local economies, may in this sense 
provide a novel source for testing determined hypotesis via direct historical 
sources.
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