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• Results
• How did we get these results?
• Discussion
• The next phase



Results

16 februari 2024



Introduction
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In January 2024 the students of Reinwardt 
Academy collected data from catawiki to 
understand the provenance of artifacts 
offered on catawiki. 

Object aspects
objectnummer
Veilingnaam

Sluitingsdatum veiling
titel object

Land van herkomst of cultuur 
Tijdsperiode
soort object

Hoogte object
Breedte object
Diepte object

Handelaar naam 
Handelaar's land van herkomst

particulier of pro 

For each object the following data was collected
Provenance statements

Provenance statement 1
provenance nummer invoeren

Provenance statement 2
provenance nummer invoeren2

Provenance statement 3
provenance nummer invoeren3

Provenance statement 4
provenance nummer invoeren4

Provenance statement 5
provenance nummer invoeren5

Provenance statement 6
provenance nummer invoeren6

Vragen en of opmerkingen



Resulting in 17 datasheets like this:
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What data is collected?
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Group Number Region Number of rows/objects
1 Greek 192
1 Roman 441
1 Levantijns 178
1 Asian 120
1 Pre_Columbian 483
2 Greek 172
2 Roman 370
2 Egyptian 81
2 Levantijns 198
2 Asian 301
2 Pre_Columbian 327
3 Pre_Columbian 320
3 Greek 238
3 Roman 65
3 Asian 90
3 Levantijns 89

Total: 3665

 Total unique objects analysed = 1595
 Provenance statements identified = 6049
 On average 3.8 provenance statements per object
 Objects have between 0 and 10 provenance statements assigned. 
 Nine objects have 10 provenance statements



Different numbers of offered artifacts per cultural region 
in January 2024

Many artifacts are from the cultural 
regions:

- Asia

- Greece

- Pre-columbian



How did we calculate 
the provenance score?
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• Each provenance statement is assigned 
a code (eg. E1) and a weight (eg. 21,5)

• The higher the weight the better the 
provenance statement

• All weights are added up to give the 
final provenance score

Example: 
Object with provenance statement E4 
(export licence) and R2 (artifact is named 
in a catalogus) :
Score = 16 + 29,83 = 45,83



  

Average Provenance score of 37.9

• The average provenance score = 37.9

• The minimum provenance score = 2

• The maximum provenance score = 157.5



Average provenance differs per cultural region

The average provenance is lowest for Egyptian 
objects (28.8) and highest for Pre-Columbian 
objects (45.0).



Types of provenances identified: a lot J
Provenance van type J komt het meest voor

Provenance van type F, G en R is heel zeldzaam

Code Type

E Export en Import vergunning

R / F Respectabele bronnen

A Authenticiteit

J Jurisidische claims / provenance 
statements

V Verkopen en facturen

G / C Gekrgen van of komt  uit..



What do we see in  provenance type J?

Code Count

J1 513

J2 171

J3 833

J4 45

J5 225

J6 17



What do we see in  provenance type E?

Code Count

E1 93

E2 696

E3 166

E4 81

E5 280

E6 126



What do we see in  provenance type G?
Code Count

G1 27

G2 0

G3 6

G4 32

G5 65

G6 59

G7 45



What do we see in  provenance type A?

Code Count

A1 158

A2 103

A3 103

A4 676



How did we get these 
results?
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Code Count

A1 158

A2 103

A3 103

A4 676



Flow of results processing

Data collection
In: catawiki

Out: 17 excel files

Data wrangling 
and data cleaning
In: 17 excel files
Out: 1 combined 

file

Validate data & 
compute provenance 

score 
In: 1 combined file
Out: final data set

Analysis of data
In: final data set
Out: graphs & 

numbers

Thank you Melis! Thank you Melis!Thank you ALL!



Code to automate

For all of these three steps we made 
code and algorithms to automate the 
process



Discussion
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Ignored uncertain provenance categories
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For some objects a provenance 
statement was indicated as “C3 + C4” 
or “J1/J2” or “4A” or “V6, J5”

We had to unfortunately ignore these 
(approximately 4% of the statements)



Provenance 
uncertainty
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For some provenance 
statements we had expert 
opinions.

For others (in yellow) we 
estimated a score based on 
our own limited 
knowledge.



852 objects studied by one group only
660 objects studied by two groups
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For each object we record how 
many groups have collected data. 

Sometimes the data does not match.  
- Group1 : provenance A1 and E2
- Group2 : provenance A1 and E4

We combined this into:
Object has provenance A1, E2, E4.

Result is that provenance will be 
higher if multiple groups looked at 
the object



Bias: provenance will be higher if multiple groups looked at the object
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Validate results – 4 good & 1 bad examples

16 februari 2024 25

Object Provenance 
score Omschrijving Provenance statements

79701007 65,8 Dit object beschikt over een certificaat van echtheid uitgegeven door veiling Pax Romana 
London en is ondertekend door Dr. Ivan Bonchev (PhD in Archeology, University of Oxford) J1, J3, E2, V3, V7  

79799867 21,5 want het object staat ook in boeken vermeld de provence code is R1 C3

79684373 45,0 Dit object heeft meerdere provenance codes en provenance codes die redelijk betrouwbaar zijn. E4, J2, J4, G7, C3

79684373 61,2
dit object is verkocht bij veilinghuis Schuler in Zwitserland en heeft hier nog de bon van en het 

lotnummer is nog te zien op de foto’s A2, A4, V3, C3, J3

Object Provenance 
score Omschrijving Provenance statements

79799867 13,9 Bij deze objecten ontbreekt een provenance statement C2,A4,J3



The next phase
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What is next?
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This is a lot of manual 
work!



What is next?
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Project 1
Data collection online can also be done with webscraping 
(= automatic program to collect data from public websites). 

Next steps (thesis of Business Analytics students): develop 
algorithm to collect data from catawiki (webscraping)

To validate this algorithm we will be using your results, so 
your work is invaluable for this development!

Project 2
Assign provenance numbers (A1/E3 etc) can maybe be done 
automatically.

Next steps (thesis of Business Analytics students): develop 
algorithm to predict provenance score (machine learning).

We will use your collected data to test if algoritm is accurate 
in calculating the provenance score. We will also need 
experts like you to validate the results of these automations.
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Want to know more? Get in touch!

Dr. Inez Zwetsloot
Director AI4Business Lab
0630566833
i.m.zwetsloot@uva.nl

www.uva.nl/ai4businesslab

dr. Inez Zwetsloot //Book a time to learn more! // ai4business-eb@uva.nl // 06 30566833 // www.uva.nl/ai4businesslab

Solve your AI and analytics challenge by collaborating with UvA’s smartests
students specialized in business analytics, AI, Data Science, Machine Learning, 
Optimization, Large Language models (eg ChatGPT) and more.

Questions? Discussion? Suggestions?  

mailto:i.m.zwetsloot@uva.nl
http://www.uva.nl/ai4businesslab
https://outlook.office.com/bookwithme/user/79abb70b693a48559c91059e58c71c37@uva.nl?anonymous&ep=pcard
mailto:ai4business-eb@uva.nl
http://www.uva.nl/ai4businesslab
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