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Self-learning Systems with Artificial Intelligent Applications

ABSTRACT: Modern technology often gives us an impression of a better life, yet simultaneously raises new risks that have not
been present ever before. This paper will present differences between three different ‘decision-making processes’ that occur as
a consequence of three different types of systems, namely, AI can be equipped with a deterministic algorithm, a supervised, or
an unsupervised learning algorithm. Through this systematization, concerns regarding foresee ability and certainty of the
system’s actions will be examined. The scope of the thesis is limited to foresee ability regarding harm caused by physical
machines or products, equipped with advanced algorithms. This paradox raises questions regarding the role of scientists in
situations when they are facing uncertain risks, and legal scholars when regulating advanced technology.
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1. Introduction

Presence of artificial intelligence (AI) in our everyday life will call into question the efficiency of existing legal rules. Yet before we
focus on regulating liability concerning the harm caused by a machine equipped with advanced algorithms we should focus on
the question ‘is risk assessment is even possible, can we even predict (with existing scientific knowledge) potential conse-
quences of these machines?’

When policy makers and judicial authorities are confronted with an uncertain situation they turn to experts for definite answers
and conclusive evidences, even though uncertainty and absence of foreseeability clearly precludes definitiveness and conclu-
siveness.

The following research questions were developed in order to define the research problem and further, to address the gaps in
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existing legislation.

(i) What is the nature of algorithmic uncertainty?

(ii) How does the European legislation address the concept of uncertainty and un-foreseeability?

2. Algorithms

The algorithmic breakthrough is often connected with Alan Turing, whose one of the most ground-breaking achievements was
breaking the German Enigma code during the Second World War. [Roberts 2016] In 1952, he published a set of mathematical
equations through which he wanted to explain the pattern we see in nature, such as zebra stripes and leopard spots. [Serna 2017]
These algorithms are still in use when describing patterns that emerge in nature. [Deangelis 2014] On 20 February 1947, Alan
Turing had a lecture at the London Mathematical Society, where he enlightened the academic public with the statement that
“what we want is a machine that learns from experience”.[Press 2017, 1] Alan Turing concluded his lecture with these words:
“Putting the same point differently, the machine must be allowed to have contact with human beings in order that it may adapt
itself to their standards.” [Turing 1947, 14]

In these few decades, since Alan Turing first introduced machine learning and algorithms, the latter have become a big and a
ubiquitous part of our lives. They are used for data processing, calculations and automated reasoning. [Deangelis 2014]

“To make a computer do anything, you have to write a computer program. To write a computer program, you have to tell the
computer step by step, exactly what you want it to do. The computer then ‘executes’ the program, following each step mechani-
cally, to accomplish the end goal. When you are telling the computer what to do, you also get to choose how it’s going to do it.
That’s where computer algorithms come in. The algorithm is the basic technique used to get the job done”. [Deangelis 2014, 1]
Pursuant to Deangelis, the point where this explanation could be slightly adjusted is where the text indicates that ‘you have to
tell the computer step by step what you want it to do’. [Deangelis 2014] Instead of following pre-defined and programmed
instructions, some computer algorithms are designed in a way that enable a computer to learn on their own, in fact they facilitate
machine  learning which may result in a creation of unique corrections between obtained data that sometimes ‘produce’
unforeseeable outcomes [Deangelis 2014] Legal concerns that have been emphasized in this thesis can be summarized with the
statement by Dr. Panos Parpas, who is a lecturer at Imperial College London, that reservations of academics and people around
the world are not directed towards the algorithms per se, but towards the structure of a society and its ability/inability to cope
with algorithms (data use). [Hickman 2013] At the moment, we are witnessing an awkward marriage between algorithms and data.
[Deangelis 2014] Together with technological progress there will be mistakes, but it should be taken into account that machines
are just a tool and tools should not be blamed. [Deangelis 2014] Learning as such can present either acquiring or enhancing
existing knowledge. As stated by Herbert Simon, machine learning refers to adaptive changes in a particular system that enable
the system to perform the same task (or tasks which have been drawn from the same population) more precisely and effectively
next time. [Sathya 2013] The text below will introduce different types of algorithms and their main features. Through this
systematization, concerns regarding certainty and foreseeability of their actions and consequences will be presented.

2.1 Deterministic Algorithms
This algorithm is constructed to prevent a machine from making autonomous decisions, creating new patterns, and conse-
quently creating unpredictable outcomes. [Zapušek 2017] Robots equipped with deterministic algorithms follow predefined
paths. [Hildebrandt 2016] The major significance that distinguishes the first group of algorithms from the others is that the final
action, machine’s response or steps have already been predicted by a human being. [Hildebrandt 2016] In the case of a
deterministic algorithm, we will always find someone liable for a robot’s actions – as it will be presented in the text bellow,
existing legal rules concerning the liability of the producer will suffice.

2.2 Supervised Learning Algorithms
More advanced forms of algorithms can enable machine learning and supervised learning algorithm is one of them. [Hildebrandt
2016] In the case of supervised learning algorithms, a machine is fed with a so-called training set by human supervisors, which
consists of particular data and predefined patterns that provide some sort of a background on what counts as a desired and
satisfactory solution or outcome. [Ploj 2013] Hence, in the case of  supervised learning, the machine already knows the output
of the algorithm, before it even starts learning. [Van Loon 2018] Since the outcome is already known, all that a system needs to
do is to execute steps and processes that are needed to get from input to the desired output. In a situation, when algorithms
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produce completely different and unexpected results, training data serves as a guidance to steer the algorithm back towards the
right path. [Van Loon 2018] For this reason, a supervised model can also be called error back propagation algorithm. [Van Loon
2018] Such error correction learning algorithms have been thought to train the network based on the input and output samples
and to find error signals, which denote the difference of the desired output and output calculated. [Van Loon 2018]

2.3 Unsupervised Learning Algorithms
This one is, compared to a supervised learning algorithm, not (yet) as widespread and frequently. [Brummette 2017] Although
the unsupervised learning algorithm has not been used on a wider scale yet, its capabilities and methodology represent the
future of machine learning. [Van Loon 2018] A good illustration of this type of machine learning would be imagining a child who
has just started discovering the world. [Brummette 2017] After his first interaction with a four-legged animal, he might hear
someone call out the word “dog”. [Brummette 2017] After a while, when the child sees other four-legged animals, such as a cow,
a cat, or a horse, he thinks they are all dogs. [Brummette 2017] “This is because the natural classification methods installed in a
human brain informed him that the trait ‘four legs’ is associated with a specific animal type. As the child grows and sees more
four-legged animals, additional detailed classifications emerge. Dogs, cows, and horses are all discovered to have distinct traits
and become a subset of four-legged animals in the child’s mind.” [Brummette 2017, 1] The idea of comparing machine learning
process with a child’s brain was also presented by Alan Turing in his paper ‘Computing machinery and intelligence’. [Turing
1950] He compared a child’s brain with a notebook. According to him there are “rather little mechanisms, and lots of blank
sheets”. [Turing 1950, 19] Hence, heading back to scientific conclusions about the unsupervised machine learning technique,
which makes correlations between obtained data without previously hypothesizing them. [Zapušek 2017] [Hildebrandt 2016]
Without the provision of a training set, consisting of data and predefined patterns, the machine cannot familiarize itself with
information and what counts as a desirable solution. [Zapušek 2017] A machine that is in the process of unsupervised learning
finds input data and classifies it (according to its own criteria) in different categories. [Ploj 2013] We use unsupervised learning
algorithms to identify hidden patterns and unlabelled input data, [Sathya 2013] since they are capable of mining new data and
creating novel, unexpected patterns. [Ploj 2013] The system is blinded when it goes into an operation. [Van Loon 2018] It carries
out its own immense and faultless logical operations that serve as guidance, but still due to the lack of exact input and output
data (the system has no reference data at all) the transparency of the process and steps is not clear. [Van Loon 2018] Despite the
lack of transparency this algorithm has the powerful ability to interpret limitless amount of data, through its binary logic. [Van
Loon 2018]

3. Uncertainty

Uncertainty, as a concept, has been around for a long time, Its roots stretch back to Plato and Socrates, who exposed their doubt
whether scientific knowledge, no matter how elaborated and comprehensive, reflects reality. [Tannert 2007] Kant and Prauss
extended the idea about uncertainties with the statement that the more detail we have about the mysteries of nature, the more we
become aware of limitations of our knowledge about what things as such are, how do they work, etc. [Kant 2013] Limitations to
our understanding are the main reason for our inability to foresee future events and their effects. [Tannert 2007] When policy
makers and judicial authorities are confronted with an uncertain situation they turn to experts for defined answers and conclu-
sive evidences, even though uncertainty clearly precludes definitiveness and conclusiveness. [Fox 2009] The paradox causes
questions regarding the role of scientist and scholars in situations when they are facing uncertain risks when regulating
advanced/modern technology. In the analysis of cases of EU risk regulations it has been observed that the uncertainty paradox
leads to non-effective and unintelligible policy-making processes. [Fox 2007] As emphasized by Mourik [Mourik 2004], without
sufficiently designed infrastructure, not only will questions concerning responsibility eventually emerge, the non-sufficient
regulation may  also lead to a state called ‘organized irresponsibility’. [Fox 2009] Ulrich Beck uses this term when society is ill-
prepared and is consequently unable to effectively respond to the “inevitable surprises, negative consequences and/or long-
term impacts associated with uncertain risks”. [Fox 2009, 1] The idea behind ‘risk society’ suggests that a world has become
more hazardous, yet this is not entirely true. [Giddens 1999] [Beck 2009] The society has become increasingly preoccupied with
the future and safety that generate the notion of risk. [Giddens 1999] With the term ‘risk’ we are describing potential events with
particular consequences which are evaluated as negative. [Fox 2009] The economist Knight emphasizes that risk and uncer-
tainty are not synonyms per se. He views a risk as calculable, hence controllable island in the ocean of uncertainty. [Van Asselt
2006] Risk will usually be applied to the situations where all potential future outcomes can be specified, uncertainty as a bare
term can be applied in the situations where all potential future outcomes cannot be defined or specified before their occurrence.
[Faber 1992] It is natural that whenever we make a decision that contains unpredictable factors, we need to weight not only
potential outcomes, but also their benefits and risks. The scale of potential consequences of decisions that are carried out on a
national, European or even international level have a much greater influence on people in comparison with individual decisions.
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Uncertainty as such has no ethical quality, it is inherent to an individual situation. [Tannert 2007] But, if there are concerns
regarding dangerousness of a situation, uncertainty itself may trigger ethically adjusted behavior, the main purpose of which is
the avoidance of danger and diminution of existing risks – which might be the case when the society is confronted with products,
equipped with self-learning algorithms that lead product’s actions. [Tannert 2007] “When it comes to decisions that affect
people’s lives and health [...] carrying out research to diminish uncertainty and, consequentially, risks can become an ethical
duty.” [Tannert 2007, 892]

4. Foreseeability in Tort Law

Cosmologists suggest that the Universe is comprised largely of ‘dark matter’, for ninety per cent of matter in the Universe does
not glow, but is dark. [Baker 2010] Even though we cannot directly see dark matter, we can detect its mass through its gravitational
pull on other astronomical objects in the Universe. [Baker 2010] This invisible stuff is powerful enough to bind all things
together.According to professor David Owen, foreseeability is the “dark matter” of tort which connects its components, and
“gives moral  content to the law of negligence, controlling how each element fits together and, ultimately, whether one person is
bound to pay another for harm” [Owen 2009, 1277]. From a legal perspective the test of foreseeability can be described with a
sentence “whether one can see a systematic relationship between the type of accident that the plaintiff suffered and...the
defendant’s (by someone/something defendant is responsible for) wrongdoing.” [De Villiers 2015, 344] Considering the aspect of
foreseeability a defendant may escape liability if scientists could not predict (ex ante) a systematic relationship between wrong-
doing and harm. [De Villiers 2015] For many years, in civil law systems of most European countries, tort liability was based on a
broadly defined general clause of fault liability. [Werro 2004] However, in the 19th century, Europe was confronted with an
increase in technical and industrial risks. [Werro 2004] For this reason, the majority of European legal systems established liability
rules which provide some form of strict liability. [Werro 2004] A distinction between fault liability and strict liability lies in their
conceptual levels. “The distinctive factor is whether or not liability rests on the judgment that the defendant should have
behaved otherwise than he did”. [Werro 2004, 7] In order to decide whether a defendant acted with fault, we need to determine all
relevant standards of conduct and then establish that a defendant did not meet these standards. [Werro 2004] The determination
regarding the standard of care is based  on objective criteria. [Werro 2004] Legal systems of other European countries on the other
hand focus primarily on the so-called ‘what could reasonably be expected of the defendant’ standard. [Werro 2004] Therefore, we
may conclude that the limitation of negligence liability to so-called foreseeable harm prevents us to hold a defendant liable for not
taking precautions with respect to harm which was not reasonably foreseeable. Fault liability can be explained in one sentence as
a liability for reasonably foreseeable and avoidable harm. [Werro 2004] Compared to fault liability, strict liability is “concerned with
the precautionary consequences of harm not attributable to a lack of precaution on the part of the defendant, or with what may be
referred to as ‘accidental harm’.” [Werro 2004, 9] Besides liability for reasonably foreseeable and avoidable harm, it can also
extend to unforeseeable and unavoidable harm. [Werro 2004] [Viney 1998] Even though the concept of reasonably foreseeable
and avoidable harm is primarily  used in negligence cases, it would be incorrect if we claimed that probability and foreseeability
issues are irrelevant to strict liability.

5. Development Risk Defence

Existing legislation of the majority of European member states regulates strict liability in the way that excludes liability for harm
if the latter lies beyond certain limits of foreseeability. Legal regulation on the European level follows the same pattern. The EC
Directive on Liability for Defective Products (hereinafter: Liability Directive) [Council Defective Products], adopted in 1985
ensures that producers take responsibility for their products vis-a-vis consumers. It was one of the first pieces of European
legislation that explicitly focused on the consumers’ protection and which introduced the concept of strict liability, where
producers are held liable regardless of whether the defect is their fault. In its article 7(e) the producer can escape liability for harm
caused by the defective product by showing that the state of scientific and technical knowledge at the time when they put the
product into circulation was not such as to enable the discovery of the existence of the defect. [Council Defective Products] The
Liability Directive introduced a new common scheme of strict liability that in comparison with the law of negligence does not
require a producer’s negligent behaviour. [Alaimo 2014] In negligent cases the claimant has to prove that the defendant knew/
ought to have known about the present risk. [Van Dam 2013] However, the new scheme presented by the Liability Directive sets
the requirement in its Article 4 regarding proof of the existence of a product’s defect, harm, and a causal link between these two.
[Council Defective Products] The creators of the Liability Directive wrote the provisions that allow national legislations to limit
and dilute strict liability. [Alaimo 2014] One of these provisions is also the “development risk defence” which is still considered
one of the most controversial parts of this Directive. [Elliott 2011] The latter is very similar to the ‘state of art’ defence that has
been developed in negligence cases. [Arbour 2014] This so-called development risk defence is enshrined in previously men
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tioned Article 7(e) of the Liability Directive under which the producer can escape liability for harm caused due to lack of
knowledge. According to Stapleton, the above mentioned Article does not refer to risks of a product, rather it is directed at the
discoverability of the defect itself. [Stapleton 1994] Consumer associations’ opinions believed that it is crucial to protect
consumers from unknown and unforeseeable risks, and that the adoption of the mentioned defence (and consequently the
exclusion of liability for such risks) would create a gap [Petitpierre 1974] in a general protection of consumers. [Alaimo 2014] The
majority of these associations claimed that the development risk defence weakens the principle of strict liability, and due to un-
foreseeability it puts an unreasonable burden on consumers. [Alaimo 2014] Producer associations’ hold the opposite position
and argue that the exclusion of such a defence would significantly discourage scientific and technical research and prevent
marketing of new high tech products. [Alaimo 2014] The  idea behind the protection of producers against development risks is
that despite taking into account all available scientific and technical knowledge it is impossible for the producer of the product
to foresee the risk in question. [Van Dam 2013] To sum up, producers cannot be considered negligent if they have (within
reasonable limits) analyzed and gathered all available scientific and technical knowledge. [Alaimo 2014] Making a final decision
concerning liability and compensation after the occurrence of harm is important, yet not enough. In order to provide comprehen-
sive regulation of modern technologies, filling the liability gaps will simply not be enough. Deciding on liability questions must
be carried out simultaneously with controlling such risks before they cause harm. However, the prohibition of the development
risk defence, meaning the extension of a producer’s liability to development risks would almost certainly cause more harm than
benefit [Alaimo 2014], because: (1) complete liability regarding an unforeseeable event would most probably lead producers to
irrational decisions in research and development, as well as innovation. [Alaimo 2014] The adoption of the development risk
defence suggests that too much liability might chill innovation; [Arbour 2014] (2) holding producers completely liable could
become an incentive for excessive litigation because plaintiffs will get compensation as soon as they prove the existence of a
defect and a causal link between the cause and harm; [Alaimo 2014] (3) it will cause financial problems, since it will be difficult
to provide enough finances to compensate victims.[Alaimo 2014]

The Liability Directive complements European product safety legislation and this is known as the ‘New Approach’ to product
safety. The latter focuses on the prevention of accidents by setting common safety rules which allow single market for goods to
reduce administrative burden and to function as smoothly as possible. [Report 2018] In theory, as stated in Section 36 of the
preamble of the Safety Directive, [Council Product Safety] “this Directive (the Safety Directive) should not affect victims’ rights
within the meaning on Council Directive 85/374/EEC of 25 July 1985... concerning liability for defective products (the Liability
Directive).” [Council Defective Products] However, in legal practice the provisions and the scope of matters regulated by the
Safety Directive affect consumer’s liability. A requirement for deeper research results in greater awareness, not only of producers
and programmers, but also consumers. It can be claimed that removal of a development risk defence could lead producers
towards stricter internal policies on safety. [Alaimo 2014] However, keeping the development risk defence as it is – as a safe legal
bubble that allows producers to escape liability for unforeseeable and unpredictable consequences is a risky option as well. In
Rosselli’s recommendations for the European Commission it has been emphasised that researchers need to focus on the
analysis of mutual impact between the development risk defence and general product safety legislation, which has not yet been
carried out. [Alaimo 2014] In Europe, we must achieve greater coherence between the Liability Directive and the Safety Directive
(and their transpositions in national legislation). In order to provide a comprehensive and an efficient legal response to modern
technologies it is necessary to place involve independent scientists and researchers to evaluate product safety. [Alaimo 2014]
The latter would help producers and the society avoid the so-called ‘junk-science’ getting a place in the courtroom. [Arbour
2014] Even though the boundaries of the development risk defence have been set by the judiciary, the courtroom is not an
appropriate place for scientific guesswork, Justice Posner concluded in the case Rosen vs Ciba-Geigy Corp. [Rosen 1996]

Requirements in the Safety Directive regarding detailed and thorough evaluation referring to potential consequences (evalua-
tors must foresee the unforeseeable and pass this knowledge to the producers or manufacturers) are very important for further
evaluation regarding the liability for harm caused by a machine or a product. Pursuant to the Report of European Commission
“2018 is not 1985 (when The Liability Directive was adopted). The EU and its rules on product safety have evolved, as have the
economy and technologies. Many products available today have characteristics that were considered science fiction in the
1980s. The challenges we are facing now and even more acutely in the future — to name but a few — relate to digitalization, the
Internet of Things, artificial intelligence and cyber security.“ [Report 2018, 1] Absence of detailed safety requirements will leave
a lot of potential knowledge about the operation of products undiscovered, and in such situations Article 7(e) of the Liability
Directive will protect producers and allow them to exculpate its liability if state of scientific and technical knowledge at the time
when he put the product on the market was not such as to enable the existence of the defect to be discovered. We want to avoid
a situation when no one will be held responsible for the harm caused by modern technology, especially if we have the capacity
(knowledge) to identify the risks and through thorough research predict potential consequences of their operation. According
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to Arbour “(...) it may not be in a producer’s best interest to know too much (...) as too much knowledge could lead to the
exclusion of the DRD (development risk defence), and, consequently, expose producers to liability.” [Arbour 2014, 932] How-
ever, the pile of iron and cables will (in the majority of cases – except ‘vis major’) not be the main reason for unforeseeable
consequences, the major issue is the operation of the machine, its program and its self-learning capabilities. This is why the
provisions and the regulatory scope of not only the Safety Directive, but also the Liability Directive needs to pay attention to
software and algorithms – How does it work, which factors are relevant for the final outcome, and is the power to monitor these
factors in our hands?

6. Eu Rules on Product Safety

For a long time, product safety as a sector has been regulated at a national level as a part of public law (in Germany
‘Gerätesicherheitsgesetz’ [GESETZ]). [Cafaggi 2009] “These norms provided a set of rules for the producers regarding product
safety, supplemented by technical standards for specific products set by hybrid state-private bodies”. [Cafaggi 2009, 245]
However, the European Commission quickly realized that differences between technical regulations and standards among
member states of the European Union presented an obstacle for trade. [Cafaggi 2009] For this reason, in order to improve free
movement of goods, the European Community started to follow the concept of ‘full harmonization’ of technical requirements
concerning a specific type of product. [Cafaggi 2009] Despite the effort, the European Commission soon realized that this
approach will not be successful due to the inflexibility of the European legislation. The latter was not able to keep pace with fast
technological progress and this led to the abolishment of the idea about full harmonization. [Cafaggi 2009] However, the
European Commission found a solution through the judgment of the European Court of Justice in the ‘Cassis the Dijon’ case
where the Commission developed a wellknown principle of mutual recognition that resulted in a ‘New Approach’ [ECJ 120/78],
which should soon become the main  concept for product safety regulations. [Cafaggi 2009] The latter is based on the so-called
hybrid regulation, meaning that main/essential requirements regarding product safety, which are in  the public interest, are
harmonized in EU directives, yet special/unique requirements on the other hand are listed in technical standards (harmonized
standards), developed by private European standards organizations (such as CEN, CENELEC, ETSI) and are officially mandated
by the Commission. [39] The benefit of keeping manufactured products in conformity with harmonized standards is the pre-
sumption that products are in line with the corresponding essential requirements. In other words, conformity with technical
standards will relieve the producer of the burden of proof that products meet all the requirements concerning product safety.
[Cafaggi 2009] On this point it is important to mention that only the essential safety requirements are mandatory and conse-
quently legally binding in comparison with harmonized standards, the application of which remains optional. [Cafaggi 2009]
Compared to harmonized standards, which are set by private organizations, most national non-harmonized regulations (national
sector) rely on technical standards set by a mixture of industry (private body) and state representatives. [Cafaggi 2009] Even
though a process of standardization is left to private bodies states want to have influence in the standardization process.
[Cafaggi 2009] Despite the fact that the process of standardization is organized in private forms they present a guideline for
administrative decisions, take into account interests of the general public, want to satisfy common safety expectations and
concretize due diligence in civil legislation. [Cafaggi 2009] However, governmental influence and surveillance regarding product
standardization is very important from European point of view. The need derives from ‘the obligation to reduce restrictions or
measures having equivalent effect on free movement of goods. [Cafaggi 2009] Governments are sending their state representa-
tives to standardization boards in order to provide further suggestions concerning alternative approaches to certain product
areas for standardization. [Cafaggi 2009] Private standards (product safety) de facto observe double rules; first, they denote the
required level of safety, and second they denote the required level of care. [Cafaggi 2009] The interaction between product
safety (outlined in standards) and product liability can be described in the following way: (1) Public law sets a minimum level of
safety and formulates basic requirements. Moreover, the administrative procedures are limited and formulated in ways that
provide protection to the essential public and private goods like health and life; (2) Technical standards provided by private
agencies specify a minimum level of safety that is provided by the public law; (3) Tort (civil) law focuses on individual
circumstances and tries to define and attach the obligation on the producer. In addition, it fills the gaps left by technical
standards and public law. [Cafaggi 2009] At first sight, it seems that this briefly described structure regarding product safety and
liability provides the protection against all types of dangers. However, it fails to cover some crucial products/parts of the
product, such as software, especially software equipped with advanced machine learning algorithms; devices connected with
the internet, etc. [Cafaggi 2009] Here, product liability rules fail to cover gaps that were left by public law. This is the repercus-
sion of our mistaken perception under which we understand product safety in the traditional sense. If we look at European
regulation we will not find any specific legal provisions, even though such embedded systems (ES) are put into robotic
machines (such as medicinal products). [Cafaggi 2009] Not only at the European level, the situation at the national level is very
similar. There are hardly any safety regulations concerning ES. [Cafaggi 2009] The directive 2001/95/EC on general product
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safety does not encompass ES and consequently producers/programmers of ES are not obliged by specific product safety
regulations, since they do not exist. [Cafaggi 2009] As mentioned before, the gap left by public law (such as lack of safety
regulation about ES) cannot be filled exclusively by reorganization or updating of civil liability rules.

7. Conclusion

When policy makers and judicial authorities are confronted with an uncertain situation they turn to experts for definite answers
and conclusive evidences, even though uncertainty clearly precludes definitiveness and conclusiveness. The uncertainty
paradox leads to an ineffective policy-making processes. If authorities want to provide a comprehensive and an efficient legal
response to modern technologies and liability for their actions it is necessary to involve sound, independent scientists and
researchers to evaluate product safety. Authorities’ decisions about liability questions must be carried out simultaneously with
the control of such risks before they cause harm. Such a defence must exist alongside measures (the majority of which must
focus on safety regulation) that may help to achieve the following four objectives: (1) “provide industry with unambiguous rules
in order to prevent situations of jeopardization of products’ safety due to insufficient knowledge. Industry and sectors will have
to accept that such rules will result in a slower pace of innovation; (2) promote continuous transfer of knowledge regarding
safety in industry; (3) provide a system to restrict the potentially harmful impact of development risks; and (4) provide sufficient
compensation for victims.” [Cafaggi 2009] What seems to be the main problem regarding machines, equipped with programs that
due to their algorithms enable self-learning, risk assessment of such programs is not required by the Safety Directive, even
though a machine (equipped with such a program) may cause harmful consequences as a result of to the program. Without
sufficient and regular evaluation of product’s safety more consequences that will occur in the future will, from a legal perspec-
tive, be recognized as unforeseeable and this will prevent the judicial branch to provide satisfaction for harm suffered by victim.
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