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Abstract. The emergent use of AI to aid military decision-making is in-
creasingly contentious, raising questions about the implications for com-
pliance with international humanitarian law (IHL) during targeting. This
paper presents a computational weighting model that compares inciden-
tal harm with military advantage expected from an attack, as mandated
by the IHL proportionality rule. It also outlines preliminary legal and
ethical issues around the use of the model, especially those related to
explainability and the ‘reasonable commander’ standard.

Keywords: International law · rule of proportionality · formal model ·
military AI.

1 Introduction

Under international humanitarian law (IHL) an attack is prohibited if it is ex-
pected to cause incidental harm excessive to the concrete and direct military
advantage anticipated. The determination of excessiveness requires weighting
two incommensurable values and therefore has been subject to extensive debate.
Some point out that autonomous weapon systems are unlikely to be able to
execute proportionality assessments, and on this basis should not be developed
and used for this purpose. Attempts have been made to represent the factors
and weighting mechanism in the form of mathematical formulae [18, 15], or a
grading scale [3, 10]. advances debates through an initial attempt at the devel-
opment of a computational model of proportionality assessments carried out for
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2 T. Zurek et al.

attacks in armed conflicts. This model constitutes an element of a more complex
framework comprising a hybrid decision-support system (DSS) that supports
commanders during the targeting process. Key to our proposal is the hybrid
approach consisting of data- and knowledge-driven components, namely: (1) the
cognitive element, responsible for recognizing objects, predicting results of ac-
tions, and evaluating decision options, and (2) the knowledge-based element,
responsible for the application of legal rules, the balancing of options, and the
decision-making mechanism. The cognitive elements of this system, which are
not outlined in this paper, reflect probabilistic functions, related in particular to
the distinction between military objectives and unlawful targets [4, 11, 12]. Our
model presumes that it will function as part of a broader system, in conjunc-
tion with a pre-existing cognitive function capable of distinguishing targets in
line with the requirements of IHL. In this paper, we do not aspire to model the
proportionality rule (discussed further in section 2), but rather the weighting
exercise required by this rule. Analysis of how this weighting exercise can be
reflected in a computational format is addressed in section 3. Preliminary legal
issues are then raised in section 4. The authors emphasize that the objective
of this paper is to present a method of computationally representing the pro-
portionality assessment under IHL. Discussion of legal issues is preliminary and
serves as a starting point for further examination into computational representa-
tion of the proportionality rule, an issue to be taken up by the authors in future
research. The controversy surrounding the use of fully autonomous systems and
the unlikelihood of military use of fully autonomous systems for targeting in
the foreseeable future warrant conceptualising this model as a DSS. Based on
signals intelligence (SIGINT, i.e. sensor data reflecting the circumstances of the
analyzed situation), this model would present a qualitatively-supported binary
confirmation or denial of a commander-proposed attack plan, allowing comman-
ders to critically analyze this recommendation and make the final decision to
attack. Targeting is a highly complex process that involves multiple considera-
tions, evaluations and measures, of which the proportionality assessment is only
one. This computational model is not a fully-fledged targeting system. Rather,
it presumes that the other dimensions of targeting (such as distinction of targets
and taking feasible precautions to spare civilians) have already been undertaken
(e.g. by a commander, or perhaps in the future by other computational models).
This DSS is envisaged to be used to support proportionality assessments as the
final step prior to launching an attack. We hope that the computational model
developed below will be a springboard for discussions around the technical and
legal complexities surrounding the development of AI-enabled DSS.

2 Proportionality in Attack: Elements and Application of
the Rule

Proportionality is an ever-elusive concept with a plurality of meanings across
various legal regimes. In contemporary IHL regulating the conduct of military
operations in armed conflicts, proportionality is both a principle, and a rule [9].
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Computational modelling of proportionality analysis 3

In its broadest sense, the principle of proportionality [6, 11] concerns all military
operations and encompasses both the affirmative obligation to take feasible pre-
cautions in attack, as well as the rule of proportionality. All assertions, analysis,
and discussion in this paper pertain exclusively to the narrowly construed rule of
proportionality in attack, set forth in black-letter IHL as follows [4]: “Launching
an attack which may be expected to cause incidental loss of civilian life, injury to
civilians, damage to civilian objects, or a combination thereof, which would be
excessive in relation to the concrete and direct military advantage anticipated,
is prohibited.” While the existence of the rule – often used as a textbook exam-
ple of the reconciliation of military necessity with considerations of humanity
[12] – is widely accepted, the precise boundaries of most of its elements remain
debated. Given its scope and purpose, with regard to contested aspects, this
section adopts an interpretation supported by the majority of scholarship; the
minority position being referenced in the footnotes.

2.1 Comparing Apples and Oranges (the What)

The application of the proportionality rule requires a juxtaposition of incom-
mensurate values, that is, on the one hand ‘loss of civilian life, injury to civilians
and damage to civilian objects’ (often jointly referred to as Incidental Harm
(IH))[7], and on the other ‘the concrete and direct military advantage antici-
pated (MA).’ Neither IH nor MA is precisely defined, and for neither a closed
objective catalogue of relevant considerations exists. That said, the IH is con-
temporarily understood to encompass the following types of harm: (i) loss of
life by civilians3, not directly participating in hostilities; (ii) physical and severe
mental injury [7], [17] to civilians not directly participating in hostilities; (iii)
damage to civilian objects, including harm to the civilian use of ‘dual-use’ ob-
jects [13]. Depending on the situation, the assessment of the IH might involve
one of the above-mentioned categories or a combination thereof, including the
foreseeable reverberating effects of the attack on the civilian population and
civilian objects [13, 17, 11]. So construed, IH needs to be weighted against the
concrete and direct MA anticipated. MA, understood as “any consequence of an
attack which directly enhances friendly military operations or hinders those of
the enemy” [3], needs to be distinguished from psychological or political gains
which are excluded from the equation [13, 11]. The criteria of “concrete and di-
rect” are commonly understood as requiring the MA to be both identifiable and
quantifiable, and not solely of speculative value [17, 11]. While the MA “must
be perceived in a contextual fashion”,[12] it is generally considered to include
the following [4, 13, 11]: (i) ground gained (including not only terrain but also
specific facilities or locations); (ii) annihilating or weakening the enemy armed
forces; (iii) diverting an enemy forces’ resources and attention; (iv) denying the
enemy the ability to benefit from the military objective’s effective contribution
to its military action; (v) one’s own force preservation; (vi) lowering the morale

3 On the special categories of civilians excluded from the scope of IH see: [6] para
5.12.3.2 and [12], 80-82.
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4 T. Zurek et al.

of enemy forces; and (vii) protection of civilians (such as foiling enemy attacks
directed at civilians).

2.2 The weighting exercise (the How)

Whatever the MA entails under specific circumstances, it should be made for
the attack “considered as a whole” and not only from isolated or particular
parts thereof [11–13]. That does not mean that the concept should be extended
to an entire armed conflict, rather it must remain a distinct operation therein.
Furthermore, what matters for the weighting exercise envisioned by the propor-
tionality rule is not the actual MA achieved, but rather its anticipated scope.
Opinions on how to account for the likelihood of the MA materializing (or sim-
ply put, the attack succeeding) vary [10], but it is generally accepted that “the
‘concrete and direct advantage anticipated’ is not the value of the target wholly
in the abstract but rather its abstract value relative to the likelihood of in fact
neutralizing or destroying the object.”[5] The degree of uncertainty of IH oc-
curring, however, does not need to be factored in.4 “[O]nce [IH] is expected, it
must be calculated into the proportionality analysis as such; it is not appropriate
to consider the degree of certainty as to possible [IH].” [17] Finally, to bar an
attack, the disproportion between IH and MA has been understood as having to
rise to the level of excessiveness, interpreted as “significant imbalance.” [3, 18,
11, 12]5. In short, under the proportionality rule, the attack is prohibited only
if, before launching an attack, a reasonable military commander based on the
reliable information available to him/her at the time would consider the IH to
be significantly imbalanced in relation to the identifiable and quantifiable MA
multiplied by the likelihood of achieving it. Whilst the determination of exces-
siveness might not be “amenable to a precise or mathematical tabulation”[1], but
the following section nevertheless proposes quantitative approximation thereof
to support decision-making. After all, proportionality is a zone, not a standard
of precision [2].

3 The model

The model presented in this paper is envisioned to form part of a complex hybrid
DSS for targeting by the military. The model should reflect the requirements of
IHL, especially those related to observing the explicitly formulated targeting
standards, and, since the proportionality rule is the object of constant debate,
leave open the possibility of subsequent modification. The key assumption un-
derlying our framework is the distinction between the cognitive elements and
the reasoning-based elements in the decision-making process. Currently, we wit-
ness the rapid development of data-driven approaches, such as deep learning
neural networks. Whilst these techniques are suited to drawing inferences from

4 For an opposing view see [7, 10, 17].
5 For opposite see [16].
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Computational modelling of proportionality analysis 5

vast bodies of (big) data, they suffer from inherent limitations and drawbacks,
in particular relating to explainability and predictability. Although the issue of
explainability of data-driven models, as well as the use of explainable surrogate
models e.g. in [20], is the object of in-depth research, some tasks are so inher-
ently evidence-based that most current models cannot perform acceptably. A
prime example is the proportionality analysis, where excessiveness is assessed
to the standard of a reasonable military commander (discussed further below
in section 4). Where a data-driven model is used to inform the commander’s
decision-making, the opacity of the system would inhibit the commander from
scrutinising the reasonableness of the proportionality assessment, and justifying
an attack afterwards.6

The use of a hybrid DSS harnesses the strengths of data-driven approaches in
making sense of big data, as well as those of knowledge-driven approaches, which
allow for comprehension of the reasoning that produces the system’s output and
thus may better support compliance with the proportionality rule under IHL. As
such, the model presented here – comprising the knowledge-driven component
of the DSS - supports both model and decision explainability, by facilitating ex
ante review by the commander of how the system produces output, allowing for
assessment of the legality of the attack by subjecting the proportionality decision
to the standard of a reasonable commander, as well as providing explanations
of why particular attacks were considered proportionate ex post. On this basis,
the authors argue that the DSS for military targeting should be composed of at
least two parts:

1. The first component is responsible for the cognitive aspect of decision-making,
by which we understand the process of interpreting the input signals, pre-
dicting the results of actions, evaluating particular decisions or actions in the
light of moral values etc. This part of the system might be constructed using a
data-driven (Machine Learning, or ML-based) paradigm, and would contain:
a decision option generation module (the mechanism generating the set of
possible decision options); the prediction module (the mechanism predicting
the result of a given decision in the actual circumstances); and the evaluation
module (the mechanism evaluating the expected consequences of a particular
decision made in particular circumstances in light of pre-determined values).

2. The second component is responsible for the reasoning process and also
includes the weighting exercise. This part of the system should rely on the
knowledge-based paradigm.7.

6 While the commander need not understand the logic or specificities of the DSS, and
most military systems are in fact highly technical, the commander should be able
to review and critically evaluate the reasons given by the system for a particular
determination of proportionality.

7 In the literature the reasoning process is sometimes divided into a so-called epistemic
part (determining what is true) and a practical reasoning part (determining what
to do) Here we assume that both of those parts are elements of the reasoning part,
but we are aware that the epistemic part can be correlated with the cognitive part
in a complex way. This topic we leave for future research.
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This pairing allows us to harness the advantages of both AI paradigms. ML-based
functions can be used for the tasks for which rules or principles of conduct are
hard to express and require induction from complex case descriptions (evaluating
the decisions in the light of different values, etc.), whilst the knowledge-based
mechanisms are used for the processes requiring transparency, explainability
and predictability. This paper focuses on a particular element of the reasoning
component, namely the weighting exercise. Hence, we assume that the cognitive
part of the system is already prepared and that the system can: (i) distinguish
a decision space and lawful from unlawful targets; (ii) predict the results of
decisions with their probabilities; and (iii) evaluate those results in the light of
different values.

3.1 Weighting exercise

How is the weighting exercise required by the proportionality rule performed
in practice? Suppose that a commander, on the basis of SIGINT, the general
circumstances of the situation, commonsense, specialist knowledge and training,
and experience identifies a set of courses of action (COA) and predicts their
expected results. With such knowledge, every option is evaluated in light of the
anticipated MA and expected IH, which is compared to assess possible exces-
siveness. Those options which are considered to violate the proportionality rule,
i.e. where the expected IH is excessive with respect to the anticipated MA, held
to the standard of a reasonable commander, are eliminated.

In order to represent this proportionality weighting exercise, the model must
relate and compare two different dimensions: the level of MA with the level of
IH. Both evaluations are highly contextual and controversial from a legal and
moral point of view. It is not acceptable to strictly compare the number of hurt
combatants, destroyed military objects, etc. to the number of hurt civilians,
destroyed civilian objects etc. Hence, in order to make those two dimensions
comparable, we have to introduce an intermediate notion representing a kind of
abstraction of the input data.

Although values are the object of debate in many research disciplines, we
assume a very general definition of value taken from [21]:

Definition 1 Value is an abstract (trans-situational) concept which allows for
the estimation of a particular action or a state of affairs and influences one’s be-
havior. Consequently, on the basis of such a definition, we assume that particular
values can be satisfied to a certain degree.

Values can be seen as abstractions of particular situations and they can be pro-
moted (or satisfied) to a particular extent by those situations (state of affairs,
actions, etc.). Our model represents the proportionality analysis through com-
parison of the degree to which decision options support particular values.

In order to represent the weighting exercise ordinarily conducted by a com-
mander, we assume some basic concepts:
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Definition 2 Input data is understood as everything that can influence the de-
cision and allow for the prediction of the results of a decision, including SIGINT
and the general circumstances of the analysed situation. Input data will be de-
noted by a vector X8.

Definition 3 By decision option we denote a pair containing X (input data
vector) and a particular decision d (obtained with the use of option generation
module) available in the circumstances described by a given input data vector.
Let S = {s1, s2, ...} be a set of all available situations, i.e. all possible decisions
to be made in given circumstances.

In defining value, we assume that this may be satisfied to a certain level by a
particular state of affairs or action. By vx(s) we denote the level of satisfaction
value vx by decision option s9.

In order to obtain a value satisfaction level, we introduce a function which,
on the basis of a given situation, returns the level of the value’s promotion:

Definition 4 Suppose a function Φvx(s) which returns the value satisfaction
level vx ∈ V by a situation s ∈ S. For example, Φvx(s1) = vx(s1) By
Φ = {Φvx , Φvy , ..}, where vx, vy, ... ∈ V we denote a set of functions.

Functions from the set Φ represent the process of evaluating the expected results
of a given decision and are elements of the evaluation module in the cognitive
part of the system.

Although in this paper we do not introduce any particular function, and we
assume the functions from set Φ, below we propose how such a set of functions
could be obtained: Since the proportionality rule assumes that the weighting
exercise should be performed on the basis of potential IH and MA, a mechanism
is required that can predict the result of a decision and one that, on the basis of
predicted results, can assign the levels of satisfaction of the analyzed values to
particular results of the decision.

In order to represent the ‘weighting exercise’ two values are necessary: the
IH (civilian life, health, infrastructure, etc.) and military advantage. Let V will
be the set of values and V = {vIH , vmilitaryAdv}.

Note that since value, by definition, is something positive, the value vIH
should be inversely proportional to the level of harm to civilians.

Obviously, the value-support level of a particular result is not easy to esti-
mate; as noted earlier, we cannot say that if the number of enemy combatants
killed is greater than the number of protected civilians killed, then the IH is not
excessive in comparison to the MA and the attack is lawful under IHL. However,
these and other factors influence the value-support level.

Once the COA-specific value-satisfaction levels are obtained, we perform the
weighting exercise:

8 In order to preserve the generality of the model, we do not impose any particular
format, type, or dimensionality of the data.

9 We are not going to impose here any particular scale of the levels of satisfaction of
values, but for the sake of this paper we assume that this is represented by a number.
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8 T. Zurek et al.

Since for a particular decision option s1, the value-promotion level vIH(s1) is
inversely proportional to the level of IH, the level of satisfaction of vmilitaryAdv(s1))
is proportional to the MA, then:

Definition 5 IH will be excessive in comparison to the MA if the level of pro-
motion of values life of civilians and civilian objects will be lower than military
advantage:

vmilitaryAdv(s1) > vIH(s1)⇒ excesive(s1)

Since the levels of satisfaction of vIH and vmilitaryAdv are obtained on the basis
of ML-based mechanisms, then the model presented here may be considered
too general to be sufficiently informative and explainable. Therefore, we have to
extend our system by introducing a more complex value system.

In order to extend our system, following other researchers (for example [19]),
we assume that values have a hierarchical character, i.e. there are some more
specific values which make up a more general value.

On the basis of the above we assume that vIH is influenced by:

– vcivilianLife inversely proportional to the loss of life by civilians not directly
participating in hostilities. The level of satisfaction of this value can be ob-
tained by a function ΦvcivilianLife

– vcivilianHealth inversely proportional to injury to civilians not directly par-
ticipating in hostilities (including physical and mental health). The level of
satisfaction of this value can be obtained by a function ΦvcivilianHealth

– vcivilianObjects inversely proportional to damage to civilian objects. The level
of satisfaction of this value can be obtained by a function ΦvcivilianObjects

Let us denote by a set VIH(s1) a set of levels of satisfaction of all components
of value vIH by decision option s1.10

Similar to the above, vmilitaryAdv is influenced by:

– vground ground gained. The level of satisfaction of this value can be obtained
by a function Φvground

.
– vdisruptingEnemyActiv disrupting enemy activities. The level of satisfaction of

this value can be obtained by a function ΦvdisruptingEnemyActiv

– vdivertingEnemyResources diverting an enemy force’s resources and attention.
The level of satisfaction of this value can be obtained by a function
ΦvdivertingEnemyResources

.
– vdenyingEnemyBenefit denying the enemy the ability to benefit from the mil-

itary objective’s effective contribution to its military action (or simply com-
plete or partial destruction of enemy military targets). The level of satisfac-
tion of this value can be obtained by a function ΦvdenyingEnemyBenefit

.
– vOwnForcePrteservation own force’s preservation. The level of satisfaction of

this value can be obtained by a function ΦvOwnForcePrteservation

– vLoweringEnemyMorale lowering the morale of enemy forces. The level of sat-
isfaction of this value can be obtained by a function ΦvLoweringEnemyMorale

10 Note that a set is denoted by capital letter V.
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Computational modelling of proportionality analysis 9

– vCivilianProtection protection of civilians. The level of satisfaction of this value
can be obtained by a function ΦvCivilianProtection

Let us denote by a set VmilitaryAdv(s1) a set of levels of satisfaction of all com-
ponents of value vmilitaryAdv by decision option s1.

How can we model the influence of these considerations on the more general
value (MA)? Note that these do not necessarily have an equal influence on the
general satisfaction level. In order to represent the differences in importance of
particular values we assume a set of weights:

Definition 6 Let Ψ = {ΨcivilianLife, ΨcivilianHealth, ΨcivilianObject,...} be a set
of weights related to particular values. Each weight is represented by a number,
representing the relative importance of a value. Greater weight represents greater
importance. ΨIH denotes weights of components of value vIH and ΨmilitaryAdv

denotes weights of components of value vMilitaryAdv.

On the basis of the above, we can assume that the level of satisfaction of value
vIH is equal:
vIH = vcivilianLife∗ΨcivilianLife+vcivilianHealth∗ΨcivilianHealth+vcivilianObjects∗
ΨcivilianObjects = Σi∈VIH

vi ∗ Ψi

Analogically, the value satisfaction level vmilitaryAdv is equal:
Σi∈VMilitaryAdv

vi ∗ Ψi

The value satisfaction levels vIH and vmilitaryAdv resulting from a decision are
then weighted sums of their components. Such a model increases explainability
of the system by introducing an additional layer of decision evaluation. By using
a weighted sum, we assume the linear influence of specific values on the more
general one. This is admittedly a simplification, but one that the authors make
for the sake of simplicity and clarity. In order to introduce a more sophisticated
way of representing weights, we can use the functions of weights introduced in
[22] which can be seen as a generalisation of weights introduced in this paper
allowing for representing nonlinear weights.

3.2 Adding probabilities

As mentioned in Section 2.2., there are two main approaches to considering the
uncertainty of the results of a decision. Unlike [18], we present a model of the
approach in which only the uncertainty of MA is taken into consideration. Whilst
this approach is a dominant one in legal scholarship, from a computational point
of view it can be seen as controversial, as it compares the ostensibly certain IH
with uncertain MA.

Such an approach is only seemingly controversial. The key point is in the
understanding of the decision’s uncertainty. We can distinguish here at least two
levels of uncertainty: one level is the uncertainty whether a particular decision
would bring about a desired consequence, and the second level is the uncertainty
of the input data and basic assumptions. The proposed approach takes into
account the likelihood that certain assumptions will hold true, rather than the
probability of such. For example, if there is a decision to kill a high-level leader of

Electronic copy available at: https://ssrn.com/abstract=4008946



10 T. Zurek et al.

an organized armed group party to a conflict, then the uncertainty will relate to
the chance that this leader will be at the expected location, not the probability
of success of the action. Note that even if this leader will not be at the place and
the action would not bring about the desired results, the IH will be the same.

The probability of the action’s success and the probability of occurrence of
a particular IH should be carefully discussed; the authors leave this for future
exploration.

If we assume that by πs1 we denote the certainty that the assumptions of
decision s1 are true, then the weighting exercise can be expressed by:

vmilitaryAdv(s1) ∗ πs1 > vIH(s1)⇒ excesive(s1)

Moreover, unlike in [18], we do not assume that we can estimate the probabil-
ity of damage to every single actor and object involved in the military operation,
but rather introduce one general level of uncertainty. Our approach is less nu-
anced than Schmitt’s et al. one, but has an additional benefit as being much
more feasible from a technical perspective.

4 Discussion of preliminary legal issues and conclusions

Both the content and the application of the proportionality rule are subject to
extensive debate in scholarship and practice. This debate reflects the complexity
of this rule and why discussions about automating the proportionality weighting
exercise are fraught. Nevertheless, this paper seeks to prompt further discussions
about the feasibility of computational representation of the proportionality anal-
ysis. The authors reiterate that this brief discussion only introduces some of the
relevant legal issues to be explored in future research.

Within the model presented in this paper, values function as an intermediate
concept representing an abstraction of the targeting situation and the concept
connecting ML and knowledge-based parts of the system. This more readily al-
lows for the weighting exercise inherent in the proportionality assessment to be
represented in a computational format, as it facilitates comparison of value sat-
isfaction levels rather than of particular considerations of IH and MA, which
can be difficult to compare from both a legal and technical perspective. In the
broader hybrid system, the value satisfaction levels are based on the ML com-
ponent, which remains a black box. Nevertheless, this operates in conjunction
with the knowledge-based component, which explicitly calculates the levels of
satisfaction of IH and MA and makes a comparison of the two in an intelligible
way, reflecting the explainability inherent in such a hybrid system.

Given the nature of the proportionality rule, it is widely accepted that there
is no objective amount of IH that can be considered disproportionate; rather,
proportionality assessments must be made on a case-by-case basis in light of the
prevailing circumstances surrounding the attack, weighting both IH and MA.
As the rule is not results-based but engages the ex ante decision-making process
of the commander, proportionality assessments are held to the standard of the
reasonable military commander. This standard reflects the ‘experience, training
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and understanding of military operations’ ordinarily possessed by an individ-
ual in this position [14]. Whilst some argue that this is a purely subjective
standard, and proportionality assessments no doubt entail a number of subjec-
tive judgments, compliance with the proportionality rule is better thought of
as necessitating a ‘semi-objective’ standard [11]. Such a standard captures that
determinations of proportionality by commanders in attacks ‘must be objec-
tively reasonable. . . based on the actual information held by the attacker’ [11].
It allows for the fact that, when faced with identical circumstances, different
military commanders may come to different proportionality decisions. The pro-
portionality rule thus allows for a number of different findings that an attack
will be proportionate along a spectrum of reasonableness, reflected in the state-
ment above that proportionality is a zone. This conception of the reasonable
commander standard raises questions about whether a commander relying on
an AI-enabled DSS for proportionality analyses can continue to act objectively
reasonably in conducting proportionality assessments. In practice, reasonable-
ness requires that a commander is expected to take into account all reliable
information available, as well as training and past experience, in light of the pre-
vailing circumstances in which the attack is carried out. The model presented in
this paper could support a proportionality analysis by increasing a commander’s
situational awareness. Nevertheless, a potential challenge that could impede the
commander adhering to the standard of reasonableness is that the system may
be limited by difficulties in dealing with the dynamic and unpredictable con-
text of the battlefield. This justifies conceptualizing the model as a DSS, rather
than a decision-making system, as a commander should remain involved and
ultimately take the final decision in proportionality assessments.

An open issue for future research is how to mitigate potential cognitive biases
that might arise with respect to the use of such a model by commanders to ensure
the output of the model can be subjected to critical evaluation, in light of the
complexity and scale at which the DSS operates. A further unexplored question
is whether or not there exists an inherent moral dimension when commanders
conduct proportionality assessments that could be accounted for in the model.
Proportionality assessments necessarily entail value-laden decision-making. One
perspective is that the inherent morality of the balancing exercise required by
the proportionality rule mandates the valuation of innocent human lives such
that what is at stake must be fully accounted for in the decision-making process,
meaning this a task that must be conducted by humans.11 An alternative view
is that although computational systems cannot fully realise the value of human
life, the ML-based evaluation tools may be trained on the basis of the set of
data which has been labelled by humans, who presumably can assess the value
of human lives, thus allowing for a comprehensive evaluation of proportionality
in the light of MA and IH. In future work, the authors intend to engage in a
more comprehensive discussion of the problem of uncertainty of the anticipated
results of the decision, in-depth analysis of the legal aspects of the use of hybrid

11 See generally the debates about autonomous weapons and the need for human control
in the lethal use of force, e.g. [8].
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DSS for proportionality assessments and, eventually, experimental analysis of
the system, especially its cognitive components.
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