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For further reading:

- Law for Computer Scientists and Other Folk (eg discussing the relationship between law and 
ethics: https://oxford.universitypressscholarship.com/view/10.1093/oso/9780198860877.001.0001/oso-
9780198860877-chapter-11 (the whole book is open access)

- Smart Technologies and the End(s) of Law (explain the background of all this in terms of both philosophy of 
law and philosophy of technology): https://www.elgaronline.com/view/9781849808767.xml

More specifically on behaviourism, bias and proxies:

- ‘Learning as a machine’ (my keynote at the 2016 Learning Analytics and Knowledge 
Conference): https://learning-analytics.info/index.php/JLA/article/view/5367

- ’The issue of bias. The framing powers of machine 
learning’: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3497597

- ’The issue of proxies in recommender 
systems’: https://www.frontiersin.org/articles/10.3389/frai.2022.789076/full

On why Kahneman gets it wrong:

- ’the bias of bias in behavioural economics’: https://www.nowpublishers.com/article/Details/RBE-0092

On why current forms of machine learning will not achieve ‘intelligence’:

- 'The promise of artificial intelligence. Reckoning and judgment’: https://mitpress.mit.edu/books/promise-
artificial-intelligence

On the Goodhart effect:

- ‘Improving ratings: audit in the British university system: https://www.cambridge.org/core/journals/european-
review/article/abs/improving-ratings-audit-in-the-british-university-
system/FC2EE640C0C44E3DB87C29FB666E9AAB
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■ Datum = something given

– Raw data is an oxymoron (Gitelman), data is a construction 

■ Factum = something made

– Les faits sont faits
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■ A tribute to Sabine Krolak-Schwerd

■ Data Science as science, methodological integrity of the research design

– Attention to the key role played by the relevance and distribution of data 

– ‘Groundtruthing’ as a verb not a noun

– The need for rigorous mathematical verification, validation and testing

■ A rule of law perspective:

– The impact of upstream design decisions on 

■ power relationships and fundamental rights

■ downstream reliability, robustness and resilience

■ Legal Protection by Design

– NOT legal by design

– Building checks and balances into the new ML-driven ICIs 

– Making machine decisions and machine behaviours contestable
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What’s next?

■ To count or not to count

■ Data, metrics, variables, tasks and mathematical patterns as proxies

■ Proxy and principal 

■ Getting the proxy right 

■ Lure and pitfalls of proxification

■ The rule of proxies and the rule of law
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CYBERNETICS 
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1. What matters is incomputable

2. It can nevertheless be made computable

3. In different ways – and that difference matters
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‘counting is an act of labelling, 

hence the mathematician is an active subject right from the start’

Jean Paul Van Bendegem (2012)
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a human computer is a person "supposed to be following fixed rules; 
he has no authority to deviate from them in any detail.” 

Turing (1950)
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■ To make things computable you need proxies (e.g. justice: fairness)

■ You need a tertium comparationis (e.g. outcome equality, i.e. a fair share)

■ That allows you to compare, rank and calculate (e.g. income = low hanging fruit, Sen)

■ This is how economics works (see discussion of BNP, SDG)

■ Qualification necessarily precedes quantification (Callon and Law on ‘qualculation’)
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Why speak of 

foundation model 

instead of base model? 
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It’s the base 

of other models, yes -

but the foundation is

the real world. 

Or is it?
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THE DIFFERENCE 
THAT MAKES A DIFFERENCE

BATESON (1972)
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Proxies in data science:

■ Data 

– legal text corpora as a proxy for positive law when training for legal search

– labelled X-rays as a proxy for correct diagnoses when training for medical diagnostics

– www-data as a proxy for ‘language acquisition(?)’ when training foundation models

■ Variables

– income as a proxy for well being or wealth when training for equality

– negative or positive labels as a proxy for emotional engagement when training for sentiment analysis

■ Parameters

– weights in an ANN as a proxy for correlations between variables when using backpropagation

■ Tasks

– legal text classification as a proxy for ordering relevant documents when training for legal search

■ Mathematical patterns

– base models eg BERT, GPT3, DALL-E as proxies for ‘language acquisition (?)’ when used for further 
training
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What is data science? 

■ IBM: 

– Data science combines the scientific method, math and statistics, specialized 
programming, advanced analytics, AI, and even storytelling to uncover and 
explain the business insights buried in data.

■ HBR: 

– What do data scientists do? According to interviews with more than 30 data 
scientists, data science is about infrastructure, testing, using machine learning 
for decision making, and data products. Data science is being used in 
numerous fields, but it’s not all about deep learning or the search for artificial 
general intelligence. In fact, the skills needed include communication and 
storytelling. But data science is becoming more specialized, and with that the 
skills data scientists need are evolving. In addition, ethics is becoming a bigger 
and bigger challenge.
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■ Is deciding what ‘is’ data science something to be inferred statistically from 
publicly available curricula that claim to offer ‘data science’? 

– Is that perhaps the wrong proxy?

– Or does the question deserve a normative answer? 
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■ Digital data is NOT equivalent with empirical fact

■ Mistaking data science for empirical science implies

■ The inversification of proxy and principal 
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■ Better: 

– unearth you assumptions and address them

– by tracing their implications
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What’s next?

■ To count or not to count

■ Data, metrics, variables, tasks and mathematical patterns as proxies

■ Proxy and principal 

■ Getting the proxy right 

■ Lure and pitfalls of proxification

■ The rule of proxies and the rule of law
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THE STAND IN
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Proxies and principal

Meaning (via google, based on https://languages.oup.com/google-dictionary-en/): 

■ the authority to represent someone else, especially in voting

■ a figure that can be used to represent the value of something in a calculation.

Ethymology (https://www.etymonline.com/word/proxy)

■ Procuratio (caring for, management, administration) 

14/6/22 Sabine-Krolak-Schwerdt-Lecture EuADS 2022 34



The issue of proxies

■ One thing ’standing in’ for another:

– in mathematics numbers don’t necessarily ‘stand in for’ something else

– E.g. –6 – 3 = – 9 (what, apples?), or square root of 2

– In statistics and applied math (social science, computer science):

■ A variable (x, y, z) stands for a feature/category/type with dedicated values:

– a symbol (usually a letter) standing in for an unknown numerical value in an 
equation (https://www.britannica.com/topic/variable-mathematics-and-logic)

– algebra (functions, equations)

– imagine how this enabled abstraction

14/6/22 Sabine-Krolak-Schwerdt-Lecture EuADS 2022 35

https://www.britannica.com/topic/variable-mathematics-and-logic


14/6/22 Sabine-Krolak-Schwerdt-Lecture EuADS 2022 36



The issue of proxies

One thing ’standing in’ for another:

■ a proxy in algebra and ML serves as the tertium comparationis

■ E.g. a variable brings together different things under the same ‘heading’

■ quantification is contingent upon prior qualification

■ language as word sequencing (on LLMs)

■ justice as fairness

– Fairness as a specific type of distribution in a dataset (outcome oriented)

– Fairness as being heard and taken into account (process oriented)

■ quality of academic research

– Volume of publications in double blind peer reviewed international journals

– Citation score (impact factor)
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What’s next?

■ To count or not to count

■ Data, metrics, variables, tasks and mathematical patterns as proxies

■ Proxy and principal 

■ Getting the proxy right 

■ Lure and pitfalls of proxification

■ The rule of proxies and the rule of law
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■ The relevance of the proxy depends on the purpose

■ This is even more important in the case of ‘general purpose’ systems

■ What is relevant for the myriad downstream purposes?

– acknowledging that N=ALL is a hoax

– even all data on the web is not equivalent with ’real life’ or ‘real world’
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The issue of bias

Machine Learning is inherently biased

■ This is why ML is productive
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The issue of human bias

Gadamer, philosophical hermeneutics:

■ Bias, fore-structure of being in the world, interpretation as understanding

■ Such fore-structure is productive and inherent in the possibility to understand

■ Understanding is not given with a text or action but emerges in its reading

■ Prejudgements interact with the horizon of a text or an action, reshaping both

■ This implies a critical relation between interpreter and interpreted

■ Bias does not determine our understanding but co-constitutes it
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The issue of machine bias

■ Derived bias:

– Distribution of the training data (ground truth)

– Type of labels, attribution of labels (choice of target variable)

– Goal specification

■ Bias inherent in ML:

– Loss function (related to choice of ground truth)

– Reward function (related to choice of goals)

– Construction of the hypothesis space 

– Limitations of computational framing 

■ Need for discrete (mutually exclusive) variables

■ Need to assume that feature variables are independent of target variable

■ Training on future data is not possible – problematic feedback loops
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Inversification of proxy-

principal relations

Behaviourism (Pavlov, Skinner, Watson) underpinning behavioural economics:

■ The primitive (principal) is an observable behaviour

■ The proxy is a natural language concept (vague, imprecise, ambiguous)

■ Cognitive bias distracts from the primitives, need to be removed

Machine learning

■ Fairness or justice are impossible concepts: vague, imprecise, ambiguous

■ The proxy is a machine readable distribution deemed to be fair or just 

■ Or fairness/justice are just proxies for a fair distribution in the data?
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Inversification of proxy-

principal relations

Rational choice theory (Coase, Elstar) underpinning neoclassical (neoliberal) economics:

■ The primitive (principal) is individual rational choice in the context of game theory

■ The proxy is a natural language concept (vague, imprecise, ambiguous)

■ Concepts with open texture distract from the primitives, need to disambiguate and discretize

Machine learning

■ Fairness or justice are impossible concepts: vague, imprecise, ambiguous

■ The proxy is e.g. a multi agent system based on game theoretical assumptions

■ Or fairness/justice are just proxies for the outcome of the MAS?
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Inversification of proxy-

principal relations

■ A map is a proxy for a territory, domain or concept

■ Developing a map is productive, it helps to navigate

■ Mistaking the map (compression) for the territory creates blind spots

■ Awareness of the reduction is key to maps being helpful

■ Mapping can be done in many ways, it provides framing powers

■ Mistaking the proxy for relevance for relevance itself has two implications:

– Hiding the framing power (who do the framing, whose options are framed)

– Preempting the discussion on consequences (as these are ‘made’ inevitable)
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What’s next?
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Rule of proxies 

(in data science)

■ On the role of proxies:

– Data is always a proxy for what is the case or what should be the case

– Tasks are always a proxy for an intended purpose

– Models are always a proxy for the system they model

■ On the rule of proxies:

– proxies have framing power

– they make some things visible by making other things invisible

– e.g. the duality of risk modelling (Claudio Ciborra)
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Rule of proxies

(in data science)

■ Who does the framing? Developers, data scientists

■ Whose choices are framed? E.g. deployers and end-users of downstream systems

■ To protect and institute whose choices? Whoever pays for the system
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Rule of law 

(in EU)

■ Who does the framing? EU legislature

■ Whose choices are framed? E.g. Controllers (GDPR), Providers (AI Act)

■ To protect and institute whose choices? Notably natural persons in the EU
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Rule of law 

(in EU)

■ Data Protection 

– choice architecture of controllers – and processors

■ Charter of Fundamental Rights (and the European Convention of Human Rights)

– choice architecture of natural persons in the EU

■ AI Act and other parts of the EU Digital Strategy 

– choice architecture of providers of AI systems, service providers etc.
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Rule of law 

(in EU)
Data Protection: GDPR

■ Conditions for fair, transparent and lawful processing of personal data

■ Principles: purpose limitation, data minimisation, accountability

■ Legal basis: 6 ways to ‘ground’ processing (always based on necessity)

■ Transparency requirements

■ Risk approach: DPbD and DPIA

– Risk to fundamental rights and freedoms of natural persons

■ Accountability: fines and private law liability

■ Brussels effect: those wishing to compete on the EU market will adapt, because …
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Rule of law 

(in EU)

Charter of Fundamental Rights of the EU

Art. 7 Privacy

Art. 8 Data Protection

Art. 10 Freedom of thought, conscience and religion 

Art. 11 Freedom of expression and information

Art. 16 Freedom to conduct a business

Art. 21 Prohibition of discrimination

Art. 52.3 aligns the scope of rights with that of the ECHR
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Rule of law 

(in EU)

Proposed AI Act

■ Mainly targets high risk AI systems:

– That have a potentially high impact on physical safety or health (ANNEX II)

■ Eg medical devices, aircraft, toys etc.

– That have a potentially high impact on fundamental rights (ANNEX III)

■ Eg when intended for deployment in context recruitment, insurance, policing
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Rule of law 

(in EU)

Proposed AI Act

■ Spells out a series of conditions (requirements) that must be met

– Before an AI system is placed on the market or put into service in the EU

– Mainly addressing the providers 

– Who must conduct and document a Conformity Assessment (CE label)

– Violation of the conditions (requirements) can result in 

■ high fines (up to 30 million euro or 6% global turnover)

■ private law liability (still awaiting the update of the Product Liability Directive)
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Rule of law 

(in EU)

Proposed AI Act

■ Spells out a series of conditions (requirements) that must be met:

– A dedicated risk management system must be in place

■ Risk of deployment for intended [and other reasonably foreseeable] purposes

– Data governance

■ Relevance of training, validation and test data, bias monitoring, GDPR data minimisation

– Technical documentation and record keeping

■ Including automated logging

– Transparency for those who deploy the systems

– Human oversight

■ By design or by way of instruction
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rule of proxies

rule of law

■ Rule of law is about

– Bringing the rule of proxies under the rule of law

■ Making the choice of proxies 

– Visible

– Contestable

■ Addressing the Whisper Challenge
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End
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