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What is an algorithm?

A l ith i fi it f ll d fi d• An algorithm is a finite sequence of well-defined 
instructions that describe in sufficiently great detail how to 
solve a problemsolve a problem.



Three claims

Al i hAlgorithms….
(i) ...sometimes contain ethical assumptions, 
(ii) …influence our decisions, but
(iii) …algorithms are not moral agents.(iii) …algorithms are not moral agents.



Why Do Algorithms Comprise 
Ethical Assumptions?

VALUE JUDGEMENT: 

A proposition is a value judgment if and only if it expresses a view on howA proposition is a value judgment if and only if it expresses a view on how 
things ought to be, or what is good or bad, or desirable or undesirable. 

Do all algorithms contain value-judgments? No. But some do.

•DEFINITIONDEFINITION

An algorithm comprises a value judgment if (but possibly not only if) two 
or more persons who accept different value judgments would have a 
rational reason to design or use the algorithm differently.
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Segmentation in a noisy image. For a larger threshold value, T1 ,  the estimated area V1 of the ‘blood’ segment 
will be lower than the estimated area V2  which is found with a lower threshold T2 . It is not a priori clear, however, 
which of the two threshold values is the ‘correct’ one. The software engineer chooses a threshold without real 
argument – thereby biasing the outcome of the algorithm when it is used on patient data. This may statistically 
influence the change of false positive diagnostic errors in favour of false negatives, or vice versa.



The Tiger Example 

I d t i i th j l b ild d t t th tIn order to survive in the jungle, you build a detector that 
warns for everything that is yellow, including tigers.

- But everything edible is also yellow.
How sensistive should the warning device be?- How sensistive should the warning device be?



False positives vs. False negatives 

True positve = Device says it is 
a tiger, and it is a tiger. 
(You survive!)

False positve = Device says it is 
a tiger, but it is not a tiger. (You 
starve!)( ) )

False negative = Device says it 
is not a tiger, but it is a tiger. 

True negative = Device says it 
is not a tiger, and it is not a tiger. g , g

(You die!)
g , g

(You survive!)



The ROC analysis 

ROC i i h i iROC = receiver operating characteristic

• True positive rate (TPR) = TP / P = TP / (TP + FN) 
• False positive rate (FPR) = FP / N = FP / (FP + TN)

• P  = actual number of postives (tigers)
• N = actual number of negatives (bananas etc.)





The area under the ROC curve is sometimes 
used as a scoreused as a score 



The radar on my sailing boat



A Moral Principle: Transparency



Can algorithms be moral agents? 

• “Guns don’t kill people, people do”
• “Medical technology doesn’t save patients, surgeons do”



Three views

• The Strong View: Technological artefacts are 
(together with humans) moral agents.

• The Moderate View: This is an intermediate “an 
intermediate position that attributes moral relevance p
to artefacts without making them morally responsible 
or morally accountable for their effects” (Illies & y (
Meijers)

• The Weak Neutrality Thesis: Artefacts are neutralThe Weak Neutrality Thesis: Artefacts are neutral 
means to the end pursued by agents.



The Strong View (Verbeek)

(1) “technological artefacts … actively co-shape 
people’s being in the world”
(2) “humans and technologies do not have a 
separate existence any more”
(3) ”technologies … have an intentionality”
——————————————————————
(4) “moral agency is distributed over both humans 
and technological artefacts”



(1) “technological artefacts … actively co-
”shape people’s being in the world””

EXAMPLE: Revolving doors were originally 
designed with the intention of keeping the 
wind out but had the mediating side effectwind out but had the mediating side-effect 
that people in wheel-chairs could no longer 
enter buildings through such doors. g g
[Internet, mobile phones]

BUT Th i h i i i h d iBUT: The entity that is active is the designer 
or inventor or user who decides to produce 
or sell or use the new artefactsor sell or use the new artefacts.



(2) “humans and technologies do not 
h t i t ”have a separate existence any more”

Literal interp: Sun-powered satellites, would 
continue to exist for decades even if all humans 
were to suddenly go extinctwere to suddenly go extinct.

Extended interp: A technology is not just a p gy j
material object, it also comprises knowledge 
about how the objects is constructed and used.

Best interp: The mediating role of technology 
blurs the ontological distinction between ‘subject’blurs the ontological distinction between subject  
and ‘object’.



(3) ”technologies … have an 
intentionality”

Technologies sometime influence people’s 
behaviour: one writes slowly with a 
fountain pen which makes it easier tofountain pen, which makes it easier to 
think over the sentence carefully. With a 
word processor it is easier to rewrite theword processor it is easier to rewrite the 
text and alter individual words.

Verbeek: this shows that “these writing 
technologies … play an active role in the 
relation between author and text Theyrelation between author and text. They 
have an intentionality, a trajectory that 
promotes a specific kind of use”.p p



Path in the Austrian AlpsPath in the Austrian Alps

The path has a “trajectory that promotes a 
specific kind of use”.specific kind of use .

Does the the path has any intentionality?Does the the path has any intentionality? 
No!

Another example: The telephone was originally invented and 
designed for the hardof-hearing. That it is nowadays being 
used for a different purpose does not prove much In order toused for a different purpose does not prove much. In order to 
explain the change of function, no technological intentionality 
is needed. Technological artefacts may be used for different 

i diff t it tipurposes in different situations.



The Strong View (Verbeek)The Strong View (Verbeek)

(1) “technological artefacts … actively co-shape 
people’s being in the world”
(2) “humans and technologies do not have a 
separate existence any more”
(3) ”technologies … have an intentionality”
——————————————————————
(4) “moral agency is distributed over both humans 
and technological artefacts”



The Moderate View (Illies & Meijers)The Moderate View (Illies & Meijers)

Technological artefacts are morally relevant in the 
sense that they sometimes affect the attractiveness 
of the possible actions that make up an Actionof the possible actions that make up an Action 
Scheme

Action Scheme = ‘the set of possible actions with 
different attractiveness that is available to an agent 
or group of agents in a given situation’

Cars volcanoes and EVEYTHING is morallyCars, volcanoes, and EVEYTHING is morally 
relevant



Can implies Ought?Can implies Ought?

If things become possible, that were not
possible before, this might change our 
moral obligations. 

If we do not have a moral obligation to 
do x because it is impossible for us to 
do x, but to do x would be morally 
required if x was possible, then a 
change in the realm of ‘can’ implies a 
change in the realm of ‘ought’.



Do mere possibilities matter?Do mere possibilities matter?
S: “We might even see it as better if, ceterisS: We might even see it as better if, ceteris 
paribus, people have more rather than fewer 
options for actions”options for actions

Suppose the Nazis had invented Cyclone C inSuppose the Nazis had invented Cyclone C in
1940. Cyclone C is, we assume, a gas that 
would have had caused slightly more painwould have had caused slightly more pain 
and death than Cyclone B. Would it really 
have made a moral difference if the Nazishave made a moral difference if the Nazis 
could have used Cyclone C in addition to 
Cyclone B for killing six million Jews?Cyc o e o g s o Je s



First- and second-order 
responsibilities

O fi t d ibilit i t tOur first-order responsibility is to carry out 
morally right actions, but our second-order

ibilit i t k th t thresponsibility is to make sure that there are 
some morally good actions to choose,
i t b i b t d A ti S hi.e. to bring about a good Action Scheme.

BUT B i i b t A ti S h i iBUT: Bringing about an Action Scheme is in 
itself an action.



The Weak Neutrality ThesisThe Weak Neutrality Thesis
The Strong Neutrality Thesis:The Strong Neutrality Thesis: 
(i) artefacts never figure as moral agents, and 
are never (ii) morally responsibleare never (ii) morally responsible
for their effects, and (iii) never affect the moral 
evaluation of an actionevaluation of an action

The Weak Neutrality Thesis:The Weak Neutrality Thesis:  
We accept (i) and (ii) but reject (iii)—
technological artefacts sometimes affect thetechnological artefacts sometimes affect the 
moral evaluation of actions.


