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t: Question 01: Wuat is artificial intelligence?
Answer: Artificial intelligence (Al), or perhaps nore

instructively, ‘machine learning’, is an unbrella
termthat refers to multiple different software
nodel s and their ability to process data in order
to produce an out put conmonly associated with
human cognitive functions, e.g. classification
maki ng a prediction, etc.

What |links all types of Al nodels is their core
reliance on data. By undertaking cal cul ati ons
on data, the Al software is able to extract
information in order to produce an out put.

G her terns which, dependi ng on the domain,

are sonetines used synonynously with Al include
nmachi ne | earning, data anal ytics, text and data
mning (TDVM and deep | earni ng.

In copyright law, for exanplel™, the term TDM
is used to cover all Al and nachi ne | earning
t echnol ogi es.

[*] ‘text and data m ning’ neans any automated anal ytica
techni que aimed at analysing text and data in digital form
in order to generate information which includes but is not
limted to patterns, trends and correlations. (Article 2(2)
Directive on Copyright in the Digital Single Mrket)

Question 02: |n what sectors of the econony is Al used?

<

Answer: Al-i-s . depl oyed- i-n; al=l"-Sect or&'. of "t'he=econony
/ and is used every day by nost people wi thout
t hem even.reali-sing it.. Exanptes of “everyday”
Al include spamfilters, chatbots, autocorrect,
routi ng software, etc.

Despite the overwhel mng focus on the nore
headl i ne-grabbi ng applications, the reality is
that Al is well enbedded in our daily lives. Far

i fromthe stories of killer robots and predictions
of it taking jobs en massel’] it is widely used
in agriculture, |ogistics, nedicine, education,

research and all other fields of scientific
application.

[*] Recently the Governor of the Bank of England publicly
debunked this narrative



https://www.bbc.co.uk/news/technology-68170068
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g@ﬁ} Question 03: |Is generative Al the only type of Al? '

'7 Answer: No. Recently, the nedia and policy nmakers, under
pressure fromthe entertai nnent industry, have
mai nl y focussed on | arge | anguage nodel s (LLMs)

and generative Al which can produce text, synthetic
data, sound, inmages, etc. This is however just one
corner of the Al econony. The reality is that the
vast majority of Al is domain and task-specific.
Devel opers define a particul ar problemthat needs
to be solved, source the relevant data for that
probl em and build a nodel appropriate for that task.

g Question 04: Wat are the core technical conponents of Al ?

Answer: Al requires a nunber of different conponents. In
% common with other software, it requires: software,
har dware and programmers (often referred to as
data scientists). Wat nakes machi ne | earning
stand out is its heavy reliance on data.

Onhce the task for the Al nodel has been defi ned,
dat a scienti'sts wi'll-routiinely spend a lot of “their
time looking for data. Ohce-the data;is collected,
cleaned and transforned it is ready to be ingested
into the nodel. This process is not only tine
consum ng but"will often require frequent revisiting
of the data to inprove, annotate, |abel (if using
supervi sed or sem -supervi sed | earni ng nodel s),
update, revise and supplenent it, to ensure that

it is fit for purpose for the nodel in trai'ning
phase as well as potentially after.

Mce ingested, the software interacts with the
data to achieve the result that it has been
programred to produce. This is often referred to
as “training” although this is not always accurate,
as not all Al nodel typol ogies require training.

Al nodel s nmay al so be adapted and cont extual i sed
to a newtask in a process known as “transfer
| ear ni ng”.
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;; Question 05: How inportant is data for Al? R

{CJ)  Answer: As explained in the previous section, data is perhaps

a first anongst equals, alongside the software,
har dware, and the human progranmer.

In order to nmake accurate predictions and function
well, Al is often said to rely on the three “Vs”:

Velocity: this refers to the processing power of

t he hardware upon which the nodel runs. As nodel s
can be trained on very | arge datasets the power of
the hardware, GPUs, etc can make the difference
bet ween being able to train a nodel and not being
able to trainit-at all

Vol une: the nore data that the nodel is trai ned
on the nore accurate the nodel will be, as |long as
the standard of data collection is maintained.

Veracity: the nore of the right types of data
needed for the nodel that are used, the nore
accurate the nodel wll be.

The strong interplay between accuracy and vol une/
veracity of data neans that the nore data a node
can _be trained on, the nore chance it wll produce
good and accurate outputs. The nore access to data
is restrictedf the greater the risk for bias and
poor predictions.
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Figure: lllustration of the impact data volume and veracity on the input side have on the accuracy of Al's output
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= Question 06: Wat sorts of data are used for Al ?

'7 Answer: The nost widely used dataset for Al comes from web-
i scraping the open Internet. Organisations will also
generate their own data as well as source it from
third parties.

Scientific literature is a particularly inportant
source of data for commercial and non-commerci a
organi sati ons working in research, science, R&D,
etc. (See sone of the exanples at the end of the
docunent). Newspapers, social nmedia, etc are al so

i nportant not just for scientific research purposes
but al so as sources of data to devel op nodel s whi ch
help to reduce online harns, fake news, etc.

iﬁo Question 07: Should Al nodels only train on high quality data?

'7 Answer: On the surface this question sounds counterintuitive
g but, just as with anal ogue research, it depends on

the task at hand. If a nodel is being trained to
spot hoaxes, online harns, discrimnatory |anguage,
bi as, health msinformation, etc it will have to be
trained on “bad data” in order to be.able to
recogni se and conbat it. The inportant thing is
that optimally access to |arge anounts of the right
type of data (“veracity”) for the task at hand is
required.

Question 08: Do Al nodel s which require training actually
contain the data?

'7 Answer: No — as a rule the nodel uses data in order to

i be able to make a cal cul ati on based on what it
has processed in the training stage. Thus, while
it my be able to nmake calcul ations to replicate
sonething like the original data, it does not
store the data itself
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1) Answer:

How i nportant is publicly funded research
to the Al ecol ogy?

Publicly funded Al research taking place in

uni versities and ot her taxpayer-funded institutions
is extrenely inportant. The public sector tends to
produce nore diverse Al research than the private
sector. Much of the nmbst cutting-edge research

in Al takes place in universities, either

i ndependently or in conjunction with private
conpani es in public-private partnerships as part

of know edge transfer activities.!"!

Europe invests tens of billions of public funds

in research each year to change |ives and the
econony through the commercial application of this
research. Yet unlike other parts of the world,

Eur opean copyright |aw i nposes a conmmerci al /

non- conmer ci al di vide, which runs against this

| ogi ¢, nmaking Europe | ess supportive of know edge
transfer activities, job sharing between research
institutions and conpani es, and public-private
partnershi ps, and thus | ess conpetitive.

[*] Based on a study of the top 100 Al articles cited in 2022
(sourced from Semanti c Schol ar, CGoogl e Schol ar and Zeta Al pha
Platform) 21 articles were frompurely academ c institutions,
41 the result of acadenic-private partnerships and 38 from
private corporations. Sergi Castella i Sapé, ‘Mist read:

the 100 nost cited papers in 2022' (Zeta A pha, 8 Mar 2022).

I's coll aboration between organisations
comon in Al?

Wien desi gni ng and devel opi ng Al nodel s,

coll aboration is extrenely common. Wrking wth
partners to source data, fine-tune software,
validate and share findings is all conmon practice.
This is especially so since successful Al

devel opnent might require a series-of different

ni che conpetencies, which may rarely exist within
the same institution or organisation, be they
private or public. This requires flexibility in
the law so that organi sati ons can share data
during the product lifee cycle with project partners
but al so share findings. This will sometines
require access by third parties to validate and
check the accuracy of the source data. It may

al so require access to the core nodel in order

to understand why a certain output has occurred.
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https://www.zeta-alpha.com/post/must-read-the-100-most-cited-ai-papers-in-2022
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‘ Question 11: Is collaboration in Al limted to partners e
= in the same country?
v

C-2)  Answer: No. Universities, research organi sations, and
private conpanies all collaborate on Al projects
and frequently this will happen in an international
context. In many cases, cross-border coll aboration
m ght not only be beneficial but inevitable,

especi ally concerning | arge | anguage nodel s (LLMs)
on | anguages spoken across borders, or on gl obal
topics (like climate, science, nedicine, etc). Gven
the chal | enges Al can solve, the many areas of the
econony and society it affects, and the disparate
pockets of expertise, transnational coll aborations
are common. This in turn requires |egislation that
allows for international collaboration and the
transfer of data across borders.

R

§ Question 12: Wiat are exanples of Al changing the

- world for the better?

.y Answer: ; Bi oscl:@nee - 'Dirscovery-of.“new cel'l - behavi our s.
i Al can undertake 100, 000 experinents a year,

undertaking five years of experinents in two
weeks. (source)

@m Adimate change - Al is being used to conbat
climate change and nake reachi ng net zero
easi er. .(source)

P Bi odiversity - France’s Agence National e
¥+,.) de la Recherche, in partnership with the

Agence Francai se de Dével oppenent | aunched
the | A-Biodiv Chall enge, ains to support

Al -driven research in biodiversity across
Europe and Africa. (source)



https://doi.org/10.1126/sciadv.aay4237
https://www.climatechange.ai/summaries
https://anr.fr/en/call-for-proposals-details/call/challenge-ia-biodiv-research-in-artificial-intelligence-in-the-field-of-biodiversity/
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@ Question 12: \Wat are exanpl es of Al changing the e

- world for the better? (Continued)

D)  Answer: @ Medi ci ne - Researchers at the University of

Canbri dge, EMBL's European Bioi nformatics
Institute (EMBL-EBI), and the Wl | cone Sanger
Institute uncovered the potential of

i mmunot herapy in preventing breast cancer and
created the openly avail abl e Human Breast Cel
Atlas, the world s |argest catal ogue of human
breast cells, which is made avail abl e as an
open resource for further research. (source)

—  Drug_di scovery - Not only does Al aid in new

drug di scovery, it can speed up research and
reduce -t he 'cost of. drug devel opnent. |t. can al'so
be used to reduce the patient population
required to devel op new drugs. (source)

@ Public-Private Partnerships - As nuch cutting
edge Al research is undertaken by the public
sector PPPs are common. For exanpl e the European
Bioinformatics institute works Bristol Mers
Squi bb, GSK, Pfizer and Sanofi on new drug
di scovery. (source)

:\Q Better functioning_technol ogy - Deep Render,
VS a spin-out fromlInperial College London,
resear ches i mage conpression technol ogy to
aid with a snoother and faster data transfer
thus hel ping with the grow ng issue of
I at ency. (source)

@ Next generation nmusic - A spin-out from Queen

Mary' s Daaci software hel ps producers and
nmusi cians with Al -enabl e workflow tools for
conposition and editing of nusic. (source)

‘é‘ Question 13: Wiat’'s sone hel pful further readi ng?

Answer: KR21

KR21 Principles on Artificial Intelligence,
Sci ence and Research (source)

CECR

Artificial.lntelligence. in.Science

— Chal | enges, pportunities and the ®” OECD
Future of Research (source)

Eur opean Conmi ssi on

Al in science — Harnessing the

power of Al to accel erate di scovery m European
and foster innovation: policy brief e
(source)



https://www.oecd.org/publications/artificial-intelligence-in-science-a8d820bd-en.htm
https://www.newscientist.com/article/2409706-ai-discovers-new-class-of-antibiotics-to-kill-drug-resistant-bacteria/#:~:text=Artificial%20intelligence%20has%20helped%20discover,caused%20by%20drug%2Dresistant%20bacteria.
https://techcrunch.com/2020/05/07/deep-render/amp/?guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANUSrU1qIZKyIpsEhQA4_FgmjjNN2MTpNYGv03afB04kwgZT00a7TXzTQ1wL88Tp82vRgwOtCqnWJG2gMjk3JdrGG3o6udLk8go7Dx3UVjwW8-C-rEF1Sph4ak4kTF0nfIEr_1jnBj9RECmX6bpXPIJuz3Fd74MBwbsVHWMBq1T0&guccounter=2
https://daaci.com/
https://op.europa.eu/en/publication-detail/-/publication/094c045c-9e21-11ee-b164-01aa75ed71a1/language-en/format-PDF/source-301545308
https://www.ebi.ac.uk/about/news/research-highlights/exhausted-immune-cells-in-healthy-women-could-be-target-for-breast-cancer-prevention/
https://www.ebi.ac.uk/industry/
https://www.opentargets.org/
https://www.knowledgerights21.org/wp-content/uploads/KR21-Principles-on-AI-Science-and-Research.pdf

