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1. Introduction:
the research question



The CUO05 Study and its main research question

The role of Al in identifying or reconstituting archival aggregations of

digital records and enriching metadata schemas

Mariella Guercio (co-chair) (Associazione nazionale archivistica
italiana - ANAI)

Stefano Allegrezza (co-chair) (Universita di Bologna - Research
Institute for Human-Centered Artificial Intelligence-ALMA Al)
Georgia Barloura (European Free Trade Association - EFTA)

Ineke Deserno (North Atlantic Treaty Organization - NATO)

Nicola Di Matteo (Halifax University, Canada)

Georg Gaenser (European Free Trade Association - EFTA)
Massimiliano Grandi (Associazione nazionale archivistica italiana -
ANAI)

Bruna La Sorda (Associazione nazionale archivistica italiana - ANAI)
Francesca Magnoni (North Atlantic Treaty Organization - NATO)
Maria Mata Caravaca (International Centre for the Study of the
Preservation and Restoration of Cultural Property - ICCROM)
Leonardo Mineo (Associazione nazionale archivistica italiana - ANAI
Samir Musa (Historical Archives of European Union — HAEU
Luis-Esteve Casellas Serra, Municipality of Girona — Spain
(connection with AAO1 “Employing Al for Retention & Disposition in
Digital Information and Recordkeeping Systems (DIRS)”)

Can we use Al tools to
build or recreate
archival aggregations
and to metadata
schemas for them??
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Just a couple of examples

In many public administrations and private companies, documents are
neither classified nor aggregated

In other cases, aggregations of documents are not well created,
resulting in an uncontrolled number of documents that are not
sorted, not placed in the correct folder and difficult to find.

In many cases metadata - necessary to ensure the reliability,
trustworthiness, quality and sustainability of appraisal and acquisition
- are missing.

Despite progress on various technologies to support document
management, software support for those activities remains limited.




Just a couple of examples

Email management has become one of the most time-consuming activities both in the public
sector and also in private companies and in personal activities.

Emails are often managed as single records without any bond with other emails and are not

classified or filed in archival aggregations (folders) nor are connected to and classified in the record
management system of the creator.
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What Al technologies might be useful under what conditions

Which Al technologies could be useful for this 0h @4
purpose for the automatic or semi-automatic WW G @

management of emails, for example:
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e for automatic classification? . ) i
e for aggregating the records?
e for filtering emails?

* forintegrating metadata for describing the
creation context and use?

e for automatic appraisal and disposal?




The research first step: the analysis of Al software

There are thousands of companies
that declare they use Al

Hundreds of them declare they use
Al-Technologies in the field or
ERMS/EDMS

How to verify which archival
functions are addressed and
their adequacy?

7~ Machine Learning-Gen =\

7~ Machine Learning-App =

o~ Computer Vision-Gen =~

7~ Computer Vision-App =\
(83 Companies)

)
J/"”’“ quikkly
n a perc:p-

SNAP@
1( Pal et'/

enSIOH Ofacecos m)

(— SmartRobots ™ )
(65 Companies)

neato robotics”

MONSIEUR -AU)EBARMI

o
xRy

pos

cangq

cond

s alvg oo '
koezome ejenta 0 Lt m)

(123 Companies) (260 Companies) (106 Companies)
& oo V. big@ “ssiftscience ( ’ (_\ i O
Siiica ™ wouctrics © GRIDSPACE og}{}lw(s
tr - 1 Metaing @ ; ,g Descanes
yo )S “& Prednc!ry c IPONWEB ) Alct
sentient M o
m © l g @ b cart .
O m cYeor .' ) ‘. .‘ ebN;lOTleNT imadgga
Ere BKV:REE d Sense Networks¢ )J mi i HV
aohLa s fcs” motify Digital: P
s g1t s )| .. IR
(—VlrtualPersonalAsswtantsﬁ esme o
Viingo" (2Compsries) Artificial
sherpa i tempo
Siri :
% == | |ntelligence
(V) @ '
wiien G ® med WD Contact

info@venturescanner.com

e Speech to Speech Trans. =\

7~ Context Aware Comp. =\

to see all 957 companies

Gesture Control——

7~ Recommendation Eng.~\

(—NLP Speech Recog.—~ /~— NLP-General —
(78 Companies)

| DEWVER® K 5. )

(154 Companies)

<A foo

2y @ -
Me= cortical| "
Swiftkey |} o 2

dicital trowel SRR @

SYNAPSIFY .
o NarrativeScience A‘

oCI_EARFOREST
inbenta COGNITION

(15 Companies) (28 Companies) (33 Companies) (60 Companies) (14 Companies)
. S o | $23DiVi i ik
B = o @ |1 =70 ||wwo fioo &
lhlcl‘(_ng sohmons grokr ‘eyeS.gh( Omek / nara omp BIJEIIDIE ——
BBN Technologies / A cleversense Semua} LootrWorks ¥ m @ snap t m 'E uerenica
I!LXl one ‘ T ;Kuncm gestigop Paymadont 70 \Glove <> rec =
-8 trolion.. " || @ oo NI b7 ol ot
) @ === [FIFind origo || connovate , wveraia. 5O
L J Langusage k(g))«;r‘l(xu ._.5“‘_\";“, PlayFresco s, [l /'l'tiitOOJ T|p e;(enSaJ . glg— COgn.ig;/e !

Video Content Recog. \




2. The survey on market solutions:
the methodology



Phase 1: Identification of Al companies

Identification of an initial group of 300 companies of interest to the study

Companies that develop IT products and:

* are based on Al-related technologies
* are relevant to the scope of the CUO5 study

reconstituting archival aggregations of
digital records and enriching metadata
schemas

l CUOS5 The role of Al in identifying or

The list is neither exhaustive nor definitive, but a starting point

Tools for building the list:
* direct Internet searches using keywords and text strings;

* resources and knowledge made available by professionals
(Alan Pelz-Sharpe, Andrew Warland, James Lappin, Jenny Bunn and Paul Young)




Phase 1: Elements for a preliminary evaluation

LIST OF 100 COMPANIES THAT ARE OR MIGHT BE RELEVANT TO CU05

The group was later limited to 100 T o e
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Phase 1: 100 companies — geographical distribution

Geographic location always refers to the main
and/or original location of the company

G : :
(often a company has multiple locations):
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Ireland: 2

France: 2

USA: 46

Brazil: 1
Bulgaria: 1 o
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Lithuania: 1 I, ]

New Zealand: 1 & =
Portugal: 1 Spain: 3 Switzerland: 3

Singapore: 2

Australia: 4
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Phase 1: Identification of Al companies

Since it was not possible to interview all 100
companies, from the initial list we selected a
list of 28 companies on the basis of:

* their portfolio

* their direct involvement in the record
field

* their compliance with regulatory
frameworks and standards relevant in
the domain

* the general reputation of the company.

It is best to avoid talking to sales
representatives and instead contact
information management personnel, software
engineers, and archivists (if any).

1 Microsoft

2 Iron Mountain
3 Adlib

4 Castlepoint

5 Gimmal

6 Quest-it
7 Grupo Adapting

8 Hyland
9 Stratagem
10 Aluma
11 Collabware
12 Ephesoft
13 Read-Coop
14 Recordpoint
15 Prism Software
16 ExpertSystem
17 GRMdocument management

18 Grooper

19 Ripcord

20 Cortical

21 AmyGB.ai
22 Bizamica
23 Docxflow

24 Gleematic Al
25 SBK Business Solutions

26 Datacentrix

Washington, DC, USA
Boston, Massachusetts, USA
Burlington, Ontario, Canada
Canberra, Australia

Texas, USA

Sienna, ltaly
Valencia, Spain

Westlake, Ohio, USA

Aurora, Colorado, USA

Cambridge, UK and New York, USA
Washington, DC, USA

Irvine, California, USA

Innsbruck, Austria

Sydney, Australia

California, USA

Modena, Italy

New Jersey, USA

Oklahoma, USA

Hayward, California, USA

New York, USA
Mumbai, India
Pune, India
Popayan, Colombia

Singapore

Sao Bernardo do Campo, Sao Paulo, Brazil

Johannesburg, South Africa

+ Anzyz (Norway)
DXC (ltaly)

https://www.microsoft.com/en-gb

www.ironmountain.com

www.adlibsoftware.com

www.castlepoint.systems

https://www.gimmal.com/

www.quest-it.com
https://www.adapting.com/en/

https://www.hyland.com/en

www.stratagemgroup.com

https://aluma.io/
collabware.com

https://ephesoft.com/
https://readcoop.eu/transkribus/

www.recordpoint.com
https://prismsoftware.com/

https://www.expert.ai/
https://www.grmdocumentmanagement.com/

https://www.bisok.com/intelligent-document-
processing/

www.ripcord.com
www.cortical.io

www.amygb.ai
www.bizamica.com

https://www.docxflow.com/

https://gleematic.com/

www.sbkbs.com.br

www.datacentrix.co.za


https://www.microsoft.com/en-gb
http://www.ironmountain.com/
http://www.adlibsoftware.com/
http://www.castlepoint.systems/
https://www.gimmal.com/
http://www.quest-it.com/
https://www.adapting.com/en/
https://www.hyland.com/en
http://www.stratagemgroup.com/
https://aluma.io/
https://collabware.com/
https://ephesoft.com/
https://readcoop.eu/transkribus/
http://www.recordpoint.com/
https://prismsoftware.com/
https://www.expert.ai/
https://www.grmdocumentmanagement.com/
https://www.bisok.com/intelligent-document-processing/
https://www.bisok.com/intelligent-document-processing/
http://www.ripcord.com/
http://www.cortical.io/
http://www.amygb.ai/
http://www.bizamica.com/
https://www.docxflow.com/
https://gleematic.com/
http://www.sbkbs.com.br/
http://www.datacentrix.co.za/

Phase 2. Questionnaire and interviews

In order to gather more precise information,
we prepared a very detailed questionnaire
aimed at collecting systematically the
information for an adequate assessment of

the applications

We sent to the 28 companies an official
invitation letter (in English, in Spanish or
Portuguese, according to the preferred
language of the company) to take part in the
survey

The questionnaire was explained orally
during a preliminary meeting with
information management staff and software
engineers.

Subsequently, the companies filled out the
questionnaire available on Google Forms

https://docs.google.com/forms/d/e/1FAIpQLSc8US3a89JbVjhfdma2EqYm1Xo_LVgP3gh_7kM4CJptKQStTg/viewform
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Introduction to the survey

Project: InterPARES Trust Al (ITrustAl)

Working Group: Creation and Use (WG1)

Study: The role of Al in identifying or re ituting archival aggregati of digital records and

enriching metadata schemas
Study code: CUO5

Research Questions: Can we use Al tools to constitute or reconstitute archival aggregations and
create metadata schemas for them?

Description: The problem of missing metadata, necessary to ensure the reliability, trustworthiness,
quality and sustainability of appraisal and acquisition, is common and complex today. It concerns

1 the uncontrolled creation of a huge amount of records in the active phase. Despite progress on

various technologies to support record management, software support for those activities remains
limited. To identify possible concrete areas where Al technologies could play a crucial role, the first
cenarios we face in the digital

3. Records created by systems without metadata and without being integrated in ERMS, including
email repositories.




Phase 2. Questionnaire and interviews

1T
and enriching metadata schemas, 12/07/2022
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1Trust Al: CUOS - The role of Al
and enriching metadata schemas, 10/2022

identifying or reconstituting archival aggregations of digital records.

INTERVIEW TO COMPANIES USING Al FOR THE ARCHIVAL DOMAIN

DoD, Moreq etc.)?

1 SECTION: SPECIFIC CAPABILITIES (FOR RECORDKEEPING A

NAME OF THE COMPANY: DATE:
[SECTION: ACHIEVEMENTS
1. Please listand ppl for archives and records t
2. What type of platforms are th for(eg. tem:
i i i | media;
3 8 ¥ 2
your applications)
4. Canyou describe the main fe You v [
develop it?
B o i p be solved?
v archival institutions and/or u
ives and
1Trust Al: CUOS - The role of Alin identifying or reconstituting archival aggregations of digital records
7. Which archival and records management standard are you i and enriching metadata schemas, 10/2022

14. 15 your application able to index records in order to provide information about related links or
aggregations among records?
8. Is your application able to file automatically or semi-automa
case-files or group they may belong? May it perform ths tas
accumulated records? I SECTION: TECHNOLOGIES AND METHODS USED IN THE 1A APPLICATIONS
o ‘SI L a"""“":" able “’:";"‘"’/ Ml records, folders and g 15. Which types of madels o you use to support the machine learning process (e.g. neural network
classification scheme in which functions, ek = iorg shortseii
memory; etc.)?
10. Is your application able to extract metadata from records an
" ?
even when records contain hand-written text? In case of a Y —— "
11. s your application able to carry out appraisal and ide 45 R nds of medR : i o i e custering:
. classification; regression; topic modelling; generative modelling; etc.)?
12. Is your appl able to identify 2
’ " vl 18. Which kind have you chosen for you , methods,
13. s your application able to e-consttute archival aggregationd ) of d 5 and dats & tri your epplication?
positive answer, can you clarify the process and provide exa
19. Which, if any, elements in the structure, form and content of a by your
1 application(s) to make decisions?

20. Which,if any, metadata elements of a document are considered by your application(s) to make

decisions? (By using the term metadata elements, we mean elements not directly present in the.
—— structure, form and content of the document tself);

2.1 tomake inf bout which records belong or
group or business process (e.g. same case-file, subject-file, series, fonds)?

22, 1s your ble to make infe b person that has created or
received and then set aside the records, even when relevant metadata elements for their
identification are missing?

23. Which IT environments and systems is your application able to interact with? Are there technological
barriers to its actions (e.g. specific software o proprietary formats)?

IV SECTION: AUDIT- CHECKS - KEY PERFORMANCE INDICATORS
24. Which kinds of metrics do you use to
. dexation,
your
applications are meant to do)?
2.

Have you devised any solution to identify h
application (e.g. i

i curren
, while might be estimates in a

v ified as
report of an important project)?




3. The survey on market solutions:
the questionnaire



The questionnaire: the sections

25 questions

| SECTION

Il SECTION

Ill SECTION

IV SECTION

achievements

specific capabilities (for
recordkeeping and email
systems)

technologies and methods
used in the IA applications

audit-checks -- key
performance indicators




The questionnaire: the questions

| | SECTION: ACHIEVEMENTS I

1. Please list and describe application(s) you have developed for archives and records management

2. What type of platforms are the application(s) developed for (e.g. Business information systems;
Filing systems; ERMS; EDMS; Email client applications; Intranet; Web archiving; Social media;

Messal
3. Please
your a| 15.
4. Canyg
develq
16.
S. Areth 17.
6. |Havey
centre| 18
7. |Which
DoD, N 19.
20.
21
22.
23.

| 11l SECTION: TECHNOLOGIES AND METHODS USED IN THE IA APPLICATIONS |

Which types of models do you use to support the machine learning process (e.g. neural network
models; gaussian mixture models; latent Dirichlet allocation; encoder-decoder; long short-term
memory; etc.)?

Which kinds of machine learning strategy do you use: supervised, semi-supervised or unsupervised?

Which kinds of machine learning specific techniques do your applications use (e.g. clustering;
classification; regression; topic modelling; generative modelling; etc.)?

. Which kind of training strategy have you chosen for your applications (please specify tools, methods,

procedures etc.) and how do you select the sets of documents and data to train your application?

Which, if any, elements in the structure, form and content of a document are considered by your
application(s) to make decisions?

Which, if any, metadata elements of a document are considered by your application(s) to make
decisions? (By using the term metadata elements, we mean elements not directly present in the
structure, form and content of the document itself);

Is your application able to make inferences about which records belong or might belong to the same
group or business process (e.g. same case-file, subject-file, series, fonds)?

Is your application able to make inferences about the organization or person that has created or
received and then set aside the records, even when relevant metadata elements for their
identification are missing?

Which IT environments and systems is your application able to interact with? Are there technological
barriers to its actions (e.g. specific software or proprietary formats)?

10.

11

12.

13.

14.

| Il SECTION: SPECIFIC CAPABILITIES (FOR RECORDKEEPING AND EMAIL SYSTEMS)

Is your application able to file automatically or semi-automatically records in the respective folders,
case-files or group they may belong? May it perform this task for both newly created records and
accumulated records?

Is your application able to classify/file records, folders and groups of records based on a records
classification scheme in which functions, administrative processes, document type are identified?

Is your application able to extract metadata from records and use these metadata to describe them,
even when records contain hand-written text? In case of a positive answer, please provide examples

Is your application able to carry out appraisal and identify records with archival value?

Is your application able to identify records to be disposed of, based on a records retention schedule?

Is your application able to re-constitute archival aggregations that have been lost? In case of a
positive answer, can you clarify the process and provide examples?

Is your application able to index records in order to provide information about related links or
aggregations among records?

I IV SECTION: AUDIT- CHECKS - KEY PERFORMANCE INDICATORS

24. Which kinds of metrics do you use to measure the success rates to achieve the objectives your

applications have been designed for (e.g. automatic classification / indexation, intelligent discovery,

automatic redaction, automatic implementation of retention schedules or whatever else your
applications are meant to do)?

25. Have you devised any solution to identify algorithm biases that can impact on the outcomes of your

application (e.g. short documents containing calculations involving currency values might

automatically be classified as financial documents, while might be estimates in a legal action or short

report of an important project)?




Companies that accepted the survey

Anzyz Technologies AS

13 companies replied:

Cortical (Austria) (Norway)

Read- Austri
Aluma (UK) ead-Coop (Austria)

arcric ocean =gl = AR $\ ... = - ARCTIC OCEAN

Collabware (Canada)

Iron Mountain (USA)
Bis (USA)

i Castelpoint Systems (Australia)
Recordpoint (Australia

Expert.ai (ltalia)
Quest-it (Italia)

Groupo Adapting (Spain)

Bizamica (India)



4. The survey on existing software:
analysis of answers



The portfolio of the companies

All the market players interviewed have developed solutions based on
Al technologies for indexing and/or classifying structured, semi-
structured and unstructured data/records based on automatic
learning techniques and automatic data extraction.

The amount of specific services listed is huge, detailed and
diversified:

. not necessarily these peculiarities testify approaches really
different;

* could the variety of creative solutions be the consequence of the
complex tasks required for respecting the peculiarities of the
archival requirements? or

 does it reflect the intrinsic nature of dynamic technologies still
dominated by an ongoing process of evolution and
transformation?




Survey outcome from the archival perspective (1/4)

The majority of the market players interviewed have
proved:

to be able to understand the complexity and the
relevance of archival environment and functions

to be aware of the uniqueness of the original
metadata acquired in the creator’s current activities,
both if the issue concerns the records’ automatic
classification or in case of the creation of archival
aggregations.

not filed or lost
records
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Survey outcome from the archival perspective (2/4)

 The role of any metadata fields found or inferred
is always at the center of any reply.

e The records typology — when available — is often
considered another crucial component for the
successful application of the Al techniques to the
records.

* In terms of records archival classification, only
one company pointed out the capacity of its
platform to be trained by the users thanks to a
specific set of data for generating autonomously
labels and tags related to any record classification
scheme understood as based on taxonomy or
term ontology.

* In the other cases the human intermediation is ety
considered not replaceable for providing ' | e
consistent results.

~

-
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Survey outcome from the archival perspective (3/4)

In terms of records aggregation or re-aggregation, the promises for automatization are not very
encouraging, as this possibility is confirmed to be limited to very specific cases such as

» defining records types, when the users’ specifications are already in place, or

* establishing functional relations among records when the original structure of the content
source already provides basic intelligent information.

The automatic or semi-automatic aggregation based on the document content is only suggested and is
usually supported by user validation, of human-in-the-loop workflow or rules availaible at the creation

* in more cases even these limited capacities are not already developed but in the process of

being developed.
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Survey outcome from the archival perspective (4/4)

Even the provenance information seems not easily
recognizable by Al solutions when based on
inferences and without very specific requirements
such as

* the identification of the right case-folder,

* the presence of a stamp, a statement clearly

expressed in the record,

 specific metadata and/or classification elements.
Also the reconstitution of the archival bond — when
lost or not explicitly defined —is recognized as a
complex activity, without the significant help of
users and/or consistent descriptive information
available and, in any case, it implies more
investments, not yet supported by the market
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Remarks from the archival perspective (1/2)

The survey shows for all respondents a cautious
approach when questions concern records and
contextual relationships with the archive.

The reasons could depend: BE NICE

 on the strict parameters we have adopted for TO ARCHIVISTS
selecting the market companies, but also @

* on the degree of interactions and
explanations exchanged between the
researchers and the companies involved in
the review during the questionnaire
submission.

» A real concern from the providers or
intimidation from archivists?

THEY CAN ERASE YOU
FROM HISTORY




Remarks from the archival perspective (2/2)

* Inany case, the experience matured testifies that the complexity of archival functions cannot
be easily reduced and removed by an automatic approach, but only supported by the Al
technologies through the intermediation by users and professionals.

 The terminology is a crucial challenge.

 Asaconsequence, when interacting with market players involved in the implementation of Al
platforms in the records and archival domains, the archival community must pay a lot of
attention
e to clarify their concepts behind general terms such aggregation and classification and

 to correctly interpret Al expression such, “Intelligent Document Processing” which,
usually, has nothing to do with document, with its processing and, at the end, with
archival intelligence.
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5. Conclusions: the survey report



The survey report (draft)

The results of the questionnaire will be included
in a final report that is currently being drafted
and is expected to be completed by the end of
august.
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Thank you!

Any comments are welcome!

Stefano Allegrezza and Mariella Guercio



