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1 Introduction001

In reading the provenance of "Head of a Woman," a002

painting by Pablo Picasso from 1927, published on003

the Metropolitan Museum website, one particular004

phrase draws attention: "probably sold to Paalen,005

possibly by exchange."1 The uncertainty evinced in006

this formulation points to a gap in the historical re-007

construction of the work’s ownership history. The008

museum’s curators have tried to formulate some009

hypotheses to fill the gap: the work was probably010

sold by Galerie Pierre Loeb (the previous owner, by011

1938) directly to Wolfgang Paalen (the next known012

owner, by the 1940s) or possibly by exchange with013

other works of his. However, this does not exclude014

that other events may have occurred and that per-015

haps the object passed through other hands before016

reaching Paalen. In analyzing the context of the017

example, this gap appears crucial as it marks the018

moment the artwork left Europe, right at the be-019

ginning of the Second World War, and arrived in020

Mexico City.021

According to the guidelines proposed by the022

American Alliance of Museums, art provenance023

summarizes the ownership history of an artwork024

from its creation to its current location (Yeide et al.,025

2001). This history unfolds with a sequence of026

different owners and, for each passage of owner-027

ship, it is essential to provide the date, the parties028

involved, the method of acquisition, and, if applica-029

ble, the place where the transaction took place. The030

stewardship of provenance texts, fundamental for031

proving an artwork’s authenticity, value, and owner-032

ship status, is entrusted to the proprietary museum’s033

curators. In fact, publishing provenance texts on a034

large scale on museum websites has become a pri-035

ority because cultural heritage institutions are faced036

with increasing demands for transparency and ac-037

countability, especially in the context of looted and038

1https://www.metmuseum.org/art/
collection/search/490037 (last visited May
12, 2022)

expropriated art. However, as we can see in the 039

above example, given the intellectual and critical 040

effort required to analyze historical sources, re- 041

constructing a provenance is not a straightforward 042

process, and often some information may be un- 043

available or only partially known. We have classi- 044

fied the vague, incomplete, subjective, and uncer- 045

tain information encountered when reconstructing 046

an art provenance under the acronym VISU (from 047

Latin de visu, "with your own eyes"). Vague in- 048

formation represents the approximation of spatial 049

or temporal data (e.g., "1945 circa," "near Paris"). 050

Incomplete information relates to gaps in histori- 051

cal reconstruction, where no one has yet made as- 052

sumptions. Subjective information comes from an 053

intellectual process in which the curator, through a 054

hermeneutical activity, provides hypotheses to fill a 055

historical gap. Finally, as we saw in the "Head of a 056

Woman" example, subjective information can have 057

varying degrees of certainty based on the curator’s 058

confidence in formulating a hypothesis, such as 059

"probably" (more certainty) or "possibly" (less cer- 060

tainty). In this case, we are talking about uncertain 061

information. 062

2 Motivation 063

Taking care of art provenance, with the necessary 064

focus required in handling VISU information, is 065

a challenge that becomes even more crucial when 066

institutions want to publish and share digital art 067

provenance in a structured, machine-readable for- 068

mat. Indeed, in recent years, we have seen growing 069

interest in publishing art provenance as linked open 070

data (LOD). On the one hand, cultural institutions 071

are called upon to share digital information that 072

conforms to FAIR principles. On the other, art 073

provenance as LOD opens up new research sce- 074

narios through large-scale analysis across different 075

institutions. At the moment, and with the exception 076

of auxiliary projects such as the Getty Provenance 077

Index—an index of archival inventories, sales cat- 078
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alogs, and dealer stock books (Davis, 2019)—the079

only attempt to publish art provenance as LOD is080

the Art Tracks project developed at the Carnegie081

Museum of Art (Newbury, 2017). More recently,082

Linked Art, a community of museum and heritage083

professionals, has proposed a CIDOC CRM appli-084

cation profile devoted to the art domain, the Linked085

Art Data Model.2 Specifically, the model offers086

components to describe art provenance according087

to LOD standards. In analyzing these state of the088

art efforts, we must note that neither Art Tracks089

nor Linked Art has fully addressed the issues con-090

cerning VISU information. Rather, the Linked Art091

community has voluntarily avoided adding com-092

plications to their Data Model, staying true to the093

principle of usability in making LOD more acces-094

sible to cultural heritage professionals. While we095

endorse the philosophy behind the Linked Art Data096

Model and consider it the standard for the com-097

munity, we believe that VISU information cannot098

be disregarded in the digital transformation of art099

provenance. In fact, in keeping CIDOC’s applica-100

tion profile accessible to practitioners, we should101

be including their intellectual work. Undoubtedly,102

this work is complex to represent, but only by pre-103

serving VISU information do we prevent making104

clear, complete, objective, or certain what scientifi-105

cally is not.106

3 Methods107

In light of the problem we introduce, we pro-108

pose modeling solutions to include VISU informa-109

tion in digitizing and publishing art provenance as110

LOD. Our contribution consists of an external mod-111

ule compatible with the Linked Art Data Model.112

First, the module aims to model vague information,113

such as spatiotemporal approximations, by inte-114

grating the CIDOC-compatible CRMgeo ontology115

(Hiebel et al., 2017). As for incomplete informa-116

tion, since we are dealing with gaps in historical117

reconstruction, we cannot address this problem di-118

rectly through data modeling. However, at this119

stage, we can create the prerequisites to handle120

historical gaps in the following analysis phase. In121

fact, in modeling the subjectivity and uncertainty122

of provenance statements, we can evaluate on a123

large scale the validity of the assumptions and pos-124

sible contradictions in addressing gaps. Moreover,125

expressing the hypotheses and their certainty value126

in machine-readable format opens possibilities for127

2https://linked.art/ (last visited May 12, 2022)

filling the historical gaps by generating and vali- 128

dating new hypotheses semi-automatically through 129

the machine. To allow this in the analysis phase, 130

the module introduces the possibility of publishing 131

art provenance LOD as nanopublications (Groth 132

et al., 2010). With this approach, it is possible 133

to semantically express the "provenance of prove- 134

nances" (Huemer, 2020), guaranteeing the preser- 135

vation of subjective and uncertain information. The 136

new module integrates ontologies to represent the 137

hermeneutic activities of scholars, such as the His- 138

torical Context Ontology (Daquino and Tomasi, 139

2015). With the addition of a module devoted 140

to VISU information, scholars will be able to ex- 141

plore and make sense of Art provenance through a 142

human-in-the-loop approach. While the machine 143

will assist domain experts in analyzing provenance, 144

they will also be able to assess de visu, with their 145

own eyes, the most scientifically disputed informa- 146

tion. 147
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