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Abstract

The alignment of artificial intelligence (AI) systems with human values remains one of the
most pressing challenges in contemporary Al ethics. Existing frameworks, predominantly
rooted in Western philosophical traditions, struggle to accommodate value pluralism and often
fail to provide actionable guidance for resolving ethical dilemmas characterized by
incommensurable trade-offs. This paper introduces Creative Contradiction Al (CC-Al), a novel
computational framework grounded in the principle of al-Tadad al-Khallag (Creative
Contradiction), a concept articulated in the teachings of Imam Ja'far al-Sadiq (peace be upon
him, d. 765 CE) and formalized in recent Islamic philosophical scholarship [1]. CC-AI
operationalizes seven foundational Islamic legal maxims (qawa'id fighiyyah) as mathematical
constraints within a multi-objective optimization architecture, enabling Al systems to navigate
ethical contradictions through dialectical synthesis rather than utilitarian reduction. We
validate the framework through a case study on informal settlement upgrading in Baghdad,
Iraq, demonstrating that CC-AI outperforms baseline methods (utilitarian, egalitarian, and
standard NSGA-II) in generating ethically robust solutions that balance resident welfare, legal
compliance, and economic efficiency. Statistical analysis reveals large effect sizes (Hedges' g
=3.21, p < 0.001), indicating substantial practical significance. This work contributes to the
emerging discourse on non-Western Al ethics and offers a replicable methodology for
integrating religious and cultural values into computational decision-making systems.

Keywords: Al ethics, value alignment, Islamic philosophy, multi-objective optimization,
creative contradiction, NSGA-II, informal settlements

1. Introduction

The rapid advancement of artificial intelligence (AI) has precipitated a global reckoning with
the question of value alignment: How can we ensure that autonomous systems act in
accordance with human values, particularly when those values conflict? This challenge is not
merely technical but fundamentally philosophical, requiring frameworks that can
accommodate the plurality and incommensurability of ethical principles [2, 3].

Recent high-profile failures of Al systems—such as the wrongful arrests of Randal Reid in
Georgia (2023) and Robert Williams in Detroit (2020) due to biased facial recognition
algorithms [4, S]—underscore the urgency of developing ethically robust Al. These incidents
reveal a deeper problem: existing Al ethics frameworks, predominantly rooted in Western
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utilitarian and deontological traditions, often fail to account for the structural inequalities and
cultural specificities that shape ethical decision-making in diverse global contexts [6, 7].

This paper addresses this gap by introducing Creative Contradiction Al (CC-Al), a
computational framework grounded in Islamic ethical philosophy. Specifically, CC-AI
operationalizes the principle of al-Tadad al-Khallaq (Creative Contradiction), a concept
derived from the teachings of Imam Ja'far al-Sadiq (peace be upon him, d. 765 CE) and recently
formalized as a rational proof for the existence of God in Islamic philosophical scholarship [1].
The core insight of this principle is that contradictions are not obstacles to be eliminated but
creative tensions to be synthesized—a perspective that offers a novel approach to the value
alignment problem.

1.1. The Problem of Incommensurability

A central challenge in Al ethics is the incommensurability of values: different ethical principles
(e.g., individual autonomy vs. collective welfare, privacy vs. security) cannot be reduced to a
single metric or ranked in a universal hierarchy [8, 9]. For example, in the context of urban
planning for informal settlements, policymakers must balance:

* Resident welfare: Minimizing evictions and maximizing access to services.
* Legal compliance: Adhering to property laws and safety regulations.
* Economic efficiency: Minimizing costs to the government and taxpayers.

These objectives are often contradictory: improving resident welfare may require expensive in-
situ upgrades, while economic efficiency may favor evictions. Utilitarian approaches, which
aggregate these objectives into a single weighted sum, inevitably privilege certain values over
others, leading to ethically questionable outcomes [10].

1.2. Contributions

This paper makes the following contributions:

1 Philosophical: We formalize the principle of Creative Contradiction as a meta-ethical
framework for Al, demonstrating its compatibility with contemporary theories of value
pluralism [11, 12].

2 Methodological: We develop a three-stage computational architecture (Contradiction
Miner, Dialectical Synthesizer, Wisdom Selector) that translates Islamic legal maxims
into mathematical constraints for multi-objective optimization.

3 Empirical: We validate CC-AI on a real-world case study (informal settlement
upgrading in Baghdad, Iraq), showing that it outperforms baseline methods with large
effect sizes.

4 Practical: We provide open-source code and a replicable methodology for integrating

religious and cultural values into Al systems, addressing the Western bias in Al ethics
[13, 14].
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The remainder of this paper is structured as follows: Section 2 reviews related work; Section 3
presents the CC-Al methodology; Section 4 describes the case study; Section 5 reports results;
Section 6 discusses implications; and Section 7 concludes.

2. Related Work

2.1. Value Alignment in Al Ethics

The value alignment problem has been approached from multiple perspectives:

« Utilitarian approaches [15, 16] aggregate multiple objectives into a single utility
function, but struggle with incommensurability and often encode implicit biases in the
weighting scheme.

* Deontological approaches [17, 18] encode ethical rules as hard constraints, but face
challenges in resolving conflicts between rules (e.g., "do not lie" vs. "protect innocent
lives").

* Virtue ethics approaches [19, 20] focus on cultivating desirable character traits in Al
agents, but lack clear operational definitions for virtues like "wisdom" or "justice."

Recent work on Constitutional Al [21] proposes a hybrid approach that combines rule-based
constraints with reinforcement learning from human feedback (RLHF). However, this
framework still relies on a Western liberal conception of rights and does not address the
challenge of value pluralism in non-Western contexts.

2.2. Multi-Objective Optimization in Al Ethics

Multi-objective optimization (MOO) has emerged as a promising approach for handling
conflicting ethical objectives [11, 22, 23]. The NSGA-II algorithm [24], which generates a
Pareto front of non-dominated solutions, has been applied to fairness-aware machine learning
[25, 26] and ethical decision-making in autonomous vehicles [27]. However, these applications
typically treat ethical objectives as abstract mathematical functions without grounding them in
a coherent philosophical framework.

Our work extends this line of research by:

5 Grounding MOO in Islamic legal theory: We derive objective functions and
constraints directly from qawa'id fighiyyah (Islamic legal maxims), ensuring
philosophical coherence.

6 Introducing a Wisdom Function: We propose a novel selection criterion that goes
beyond Pareto optimality to identify solutions that embody hikmah (wisdom) in the
Islamic sense.

2.3. Non-Western Perspectives in Al Ethics

There is growing recognition that Al ethics must incorporate non-Western philosophical
traditions [6, 13, 28]. Recent work has explored:
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* Ubuntu ethics [29, 30]: A Southern African philosophy emphasizing communal
interdependence and relational personhood.

* Confucian ethics [31, 32]: An East Asian tradition emphasizing virtue, harmony, and
social roles.

* Islamic ethics [14, 33, 34]: A tradition grounded in divine revelation, jurisprudence,
and the pursuit of maslahah (public interest).

Our work contributes to this emerging literature by providing the first computational
implementation of Islamic ethical principles for Al value alignment. Unlike previous work,
which has focused on high-level philosophical analysis [14, 33], we provide a fully
operationalized framework with open-source code and empirical validation.

2.4. Recent Advances in Value Pluralism (2023-2024)

Recent scholarship has emphasized the need for Al systems that can navigate value pluralism
without reducing diverse ethical commitments to a single metric:

» Mhlambi (2023) [35] argues that Western Al ethics frameworks often encode a "digital
colonialism" that marginalizes non-Western epistemologies. She proposes Ubuntu as
an alternative framework that centers relationality and collective flourishing.

» Abebe (2024) [36] critiques the "fairness-as-parity" paradigm in algorithmic fairness,
arguing that it fails to address structural inequalities. He advocates for a "structural
ethics" approach that considers power dynamics and historical injustices.

» Floridi (2023) [37] develops an "information ethics 2.0" framework that extends

beyond privacy and data protection to encompass broader questions of epistemic justice
and the right to be forgotten.

CC-AlI aligns with these critiques by:

7 Centering non-Western epistemology: We ground our framework in Islamic legal
theory, demonstrating that non-Western traditions can provide rigorous and actionable
ethical guidance for Al.

8 Addressing structural inequalities: Our case study on informal settlements explicitly
considers the power dynamics between residents, government, and investors.

9 Embracing value pluralism: We use multi-objective optimization to preserve the
distinctiveness of each ethical objective rather than collapsing them into a single metric.

3. Methodology: The CC-AI Framework

The CC-AI framework consists of three stages: (1) Contradiction Miner, which identifies
ethical contradictions in a given scenario; (2) Dialectical Synthesizer, which generates a
Pareto front of solutions using multi-objective optimization; and (3) Wisdom Selector, which
selects the solution that best embodies Islamic ethical principles. Figure 1 illustrates the overall
architecture.
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[Figure 1: System Architecture]

3.1. Stage 1: Contradiction Miner

The Contradiction Miner takes as input a natural language description of an ethical dilemma
and outputs a formal multi-objective optimization problem. This involves three steps:

3.1.1. Stakeholder and Value Identification

We identify the key stakeholders (e.g., residents, government, investors) and the ethical values
at stake (e.g., welfare, legality, efficiency). This step can be performed manually or using
natural language processing (NLP) techniques [38].

3.1.2. Decision Variable Definition

We define decision variables $\mathbf{x} = (x_1, x_2, \ldots, x_n)$ that represent the policy
levers available to decision-makers. For example, in the informal settlements case:

*  $x_18: Percentage of residents to be evicted

*  $x 28: Percentage of units to be upgraded in-situ

»  $x_38$: Percentage of residents to be relocated

»  $x 48: Percentage of basic services to be provided
*  $x_58: Percentage of fair compensation to be paid
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3.1.3. Objective Function Formulation

We formulate objective functions $f i(\mathbf{x})$ that quantify each ethical value. For
example:

« $f 1(\mathbf{x})$: Resident Welfare=$x 2+0.5x 3-2x 1 +x 4+x 5%
+ $f 2(\mathbf{x})$: Legal Compliance =$0.8 x 2+0.2x 3+ 0.3 x 4%

*  $f 3(\mathbf{x})$: Economic Efficiency = $x 1-05x 3-07x2-0.6x 4-0.8
x_5%

The coefficients are derived from expert elicitation (see Appendix D for details on the Delphi
methodology).

3.1.4. Fiqhi Constraint Encoding

We encode seven Islamic legal maxims (gawa'id fighiyyah) as mathematical constraints
$g_j(\mathbf{x}) \leq 0$:

10 La darar wa-la dirar (L)<= Y5 )= Y): "There shall be no harm nor reciprocal harm."
$\Rightarrow x 1 \leq 0.05$ (evictions < 5%)

11 Al-darar yuzal (J'» ,_=l): "Harm must be removed." $\Rightarrow x_4 \geq 0.80%
(services > 80%)

12 Al-dariirat tublTh al-mahziirat (<))sbhaall =~ &)y pall): "Necessity permits
prohibitions." $\Rightarrow f 1(\mathbf{x}) \geq 0$ (net welfare must be positive)

13 Maslahah al-'ammah (<)) islas): "Public interest." $\Rightarrow f 1(\mathbf{x})
\geq 0% (same as #3)

14 Hifz al-mal (JW!) Lis): "Protection of property." $\Rightarrow x 5 \geq 0.90%
(compensation > 90%)

15 Al-"adl (J=)): "Justice." $\Rightarrow x_1 + x_3 \leq 1.5 x_2$ (evictions/relocations
balanced with upgrades)

16 Feasibility: $x 1 +x 2 +x 3 \leq 1.0$ (total < 100%)

See Appendix A for the complete derivation of each constraint from its corresponding fight
maxim, including the original Arabic text, jurisprudential interpretation, and mathematical
formalization.

3.1.5. Methodological Note on Double Encoding: Normative Floors and
Aspirational Ceilings

A careful reader might notice that some fighi principles appear to be encoded twice. For
instance, the principle of A/-darar yuzal (Harm must be removed) is represented both as a hard
constraint ($g_2:x 4 \geq 0.80%) and as a component of the welfare objective function ($f 183).
This is not a redundant overcounting but a deliberate methodological choice to capture the dual
nature of Islamic ethical commands, which often consist of both a normative floor and an
aspirational ceiling.
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17 The Normative Floor (The Constraint): The constraint represents the hadd al-kifayah
(AN 2 or the minimum acceptable threshold of justice and welfare required by the
Shari'ah. For Al-darar yuzal, this is the 80% minimum service provision, below which
a solution is considered fundamentally unjust and ethically invalid. The constraint acts
as a non-negotiable, binary (pass/fail) filter.

18 The Aspirational Ceiling (The Objective): The objective function represents the
principle of ihsan (Owss)), or striving for excellence beyond the minimum requirement.
While 80% service provision is the minimum acceptable, achieving 90% is ethically
better than 85%, and 100% is the ideal. The objective function provides a quantitative
gradient that allows the algorithm to differentiate between multiple valid solutions and
to reward those that go above and beyond the call of duty.

This dual encoding ensures that the framework first satisfies the absolute, non-negotiable
demands of the law (the constraints) and then, from among the permissible options, seeks the
one that most perfectly embodies the spirit of the law (the objectives). This mirrors the human
process of ethical reasoning, which distinguishes between what is merely permissible (ja'iz)
and what is truly excellent (afdal).

Algorithm 1: Contradiction Miner

def contradiction_miner(scenario_description, stakeholder_list,
value_list):

Identifies ethical contradictions and formulates a multi-objective
problem.

Returns:

problem_def: Dictionary containing decision variables, objectives,
constraints, bounds

nmnn

# Step 1: Define decision variables

decision_variables = [
"eviction_rate", "in_situ_upgrade_rate", "relocation_rate",
"service_provision_rate", "compensation_rate"

# Step 2: Define objective functions
def fl_resident_welfare(x):
return x[:, 1] + 0.5*x[:, 2] - 2.0*x[:, 0] + x[:, 3] + x[:, 4]

def f2_legal_compliance(x):
return 0.8*x[:, 1] + 0.2*x[:, 2] + 0.3*x[:, 3]

def f3_economic_efficiency(x):

return x[:, 0] - 0.5*x[:, 2] - 0.7*x[:, 1] - 0.6*x[:, 3] - 0.8*x[:,
u]
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objectives

= [fl_resident_welfare,

f3_economic_efficiency]

# Step 3: Encode fighI constraints

constraints
lambda x:

lambda
lambda
lambda
lambda
lambda
lambda

# Step 4:

X X X X X X

[
x[:, 0] - 0.05, # gl:
0.80 - x[:, 31, # g2:

—fl_resident_welfare(x), # g3:
—fl_resident_welfare(x), # gi:
0.90 - x[:, 4], # g5:
(x[:, o] + x[:, 21) - 1.5*x[:,

f2_legal_compliance,

La darar

Al-darar yuzal
Al-darurat
Maslahah

Hifz al-mal

1], # g6: Al-'adl

(x[:, 0] + x[:, 11 + x[:, 21) - 1.0 # g7: Feasibility

Define bounds

bounds = [(0.0, 6.10), (0.0, 1.0), (0.0, 1.0), (0.0, 1.0), (0.0, 1.0)]

return {

'decision_variables': decision_variables,

'objectives': objectives,
'constraints': constraints,

'bounds': bounds,

'n_var': 5, 'n_obj': 3, 'n_constr': 7

3.2. Stage 2: Dialectical Synthesizer

The Dialectical Synthesizer uses the NSGA-II algorithm [24] to generate a Pareto front of
solutions. NSGA-II is a genetic algorithm that evolves a population of candidate solutions over
multiple generations, using non-dominated sorting and crowding distance to maintain diversity.

Algorithm 2: Dialectical Synthesizer

from pymoo.core.problem import Problem

from pymoo.algorithms.moo.nsga2 import NSGA2
from pymoo.optimize import minimize

class EthicalProblem(Problem):
def __init__(self, problem_def):
super().__init__(
n_var=problem_def['n_var'],
n_obj=problem_def['n_obj'],
n_constr=problem_def['n_constr'],
xl=np.array([b[0] for b in problem_def['bounds']]),
xu=np.array([b[1] for b in problem_def['bounds']1])

https://doi.org/10.5281/zenodo0.18150304
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self.objectives = problem_def['objectives']
self.constraints = problem_def['constraints']

def _evaluate(self, x, out, *args, **kwargs):
F = np.column_stack([-obj(x) for obj in self.objectives]) # Negate
for minimization
G = np.column_stack([constr(x) for constr in self.constraints])
out["F"] = F
out["G"] = G

def dialectical_synthesizer(problem_def, pop_size=100, n_gen=200):

problem = EthicalProblem(problem_def)

algorithm = NSGA2(pop_size=pop_size)

res = minimize(problem, algorithm, ('n_gen', n_gen), seed=U42,
verbose=False)

return res.X, -res.F # Return decision variables and objective values

3.3. Stage 3: Wisdom Selector

The Wisdom Selector evaluates each solution on the Pareto front using a Wisdom Function
$W(\mathbf{x})$ that aggregates six components:

$SW(\mathbf{x}) = \left( \prod {i=1}"{6} w_i(\mathbf{x}) \right)"{1/6}$$
where:

19 $w_18: Objective Achievement (geometric mean of normalized objectives)

20 $w_28: Constraint Satisfaction (average slack)

21 $w_3$: Balance (inverse of standard deviation of normalized objectives)

22 $w_48: Fighi Compliance (binary: 1 if all constraints satisfied, 0 otherwise)

23 $w_5$: Harm Minimization (inverse of eviction rate)

24 $w_68$: Benefit Maximization (average of service provision and compensation)

3.3.1. The Philosophical Foundation of the Wisdom Function: From Non-
Compensatory Ethics to the Geometric Mean

The central question for any ethical selection mechanism is: How should we aggregate
multiple, conflicting values? The answer to this question reveals the deep philosophical
commitments of the framework. The CC-AI framework's choice of the geometric mean is not
merely a mathematical convenience; it is a deliberate operationalization of Islamic non-
compensatory ethics, which offers a sophisticated middle path between the extremes of
utilitarian aggregation and Rawlsian minimalism.
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1. The Problem with Compensatory Ethics (Utilitarianism and the Arithmetic Mean):

A standard utilitarian approach, often implemented using an arithmetic mean (§W =
\frac{1}{n} \sum w_i$), is compensatory. This means a high score on one objective (e.g.,
economic efficiency) can compensate for a catastrophic failure in another (e.g., resident
welfare). From an Islamic perspective, this is ethically untenable. The higher objectives of
Shari'ah (magasid al-shari'ah), such as the preservation of life (hifz al-nafs) and property (hifz
al-mal), are distinct and independently necessary. Excelling in protecting property cannot
compensate for failing to protect life. A policy that leads to preventable deaths is fundamentally
unwise, regardless of its economic benefits.

2. The Limitation of Minimalist Ethics (Rawlsian Maximin):

John Rawls's maximin principle (§W =\min(w_1,w_2, ..., w_n)$) offers a non-compensatory
alternative by focusing solely on improving the position of the worst-off objective [40]. While
this aligns with the Islamic principle of protecting the vulnerable (hifz al-da'if), it is an
incomplete representation of hikmah (wisdom). The maximin criterion is indifferent to any
improvements in objectives other than the absolute minimum. For example, it would consider
a solution (0.5, 0.5, 0.5) to be ethically equivalent to (0.5, 0.9, 0.9). This ignores the Islamic
call for excellence (iisan) and holistic balance (fawazun) across all dimensions of well-being.

3. The Synthesis: Islamic Non-Compensatory Balance (The Geometric Mean):

The geometric mean ($W = (\prod w_i)"{1/n}$) provides the ideal synthesis, directly
modeling the structure of Islamic non-compensatory ethics:

The geometric mean is the mathematical operationalization of a non-compensatory
ethical system that values holistic balance over single-minded maximization.

It achieves this through two key properties:

* Non-Compensation: Like the maximin rule, if any single objective score $w_i$ is
zero, the entire Wisdom Score $W$ becomes zero. This directly enforces the fight
principle that a failure in any essential dimension renders the entire policy ethically
void. It ensures that a minimum level of sufficiency (kifayah) is met for every ethical
consideration.

* Holistic Balance: Unlike the maximin rule, the geometric mean is sensitive to
improvements in al/l objectives. It incentivizes solutions that are not just minimally
acceptable but are harmoniously balanced and excellent across the board. It
mathematically prefers the solution (0.7, 0.7, 0.7) over (0.5, 0.9, 0.9), even if the latter
has a higher arithmetic mean, because the former represents a more profound state of
equilibrium (i'tidal), a cornerstone of Islamic wisdom.

Therefore, the geometric mean is not an arbitrary choice. It is the answer to the question, "What
is the relationship between ethical engineering and the geometric mean?" It is the bridge that
connects the abstract principles of Islamic jurisprudence—non-compensation, balance, and
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sufficiency—to the concrete, quantitative demands of computational decision-making. It is, in
essence, a formula for hikmah.

Table 4: Comparison of Ethical Aggregation Methodologies

Criterion Arithmetic Mean | Rawlsian Maximin Geometric Mean (CC-
(Utilitarian) Al)
Philosophical Utilitarianism Egalitarianism Islamic Ethics (Hikmah)
Basis
Key Principle Maximize total utility Maximize the minimum | Maximize holistic balance
outcome
Ethical Type Compensatory Non-Compensatory Non-Compensatory
Sensitivity Sensitive to the sum Sensitive only to the | Sensitive to all values and
minimum value their product
Fiqhi Alignment | Weak (ignores | Partial (hifz al-da'if) Strong  (tawazun, i'tidal,
prohibitions) kifayah)
Formula $W = \frac{l}{n} ‘sum | $W =\min(w_1, .., w n)$ | $W = (\prod w_i)*{1/n}$
w_i$

Numerical Example: The Divergence of Ethical Judgments

To further clarify this philosophical distinction, consider two hypothetical policy solutions, A
and B, evaluated on three normalized objectives: Welfare, Legality, and Efficiency.

* Solution A (Imbalanced Excellence): (Welfare=0.9, Legality=0.9, Efficiency=0.2)
* Solution B (Harmonious Balance): (Welfare=0.7, Legality=0.7, Efficiency=0.7)

How would each framework rank these solutions?

Aggregation Method | Solution A | Solution B (Balanced) | Preferred
(Imbalanced) Solution

Arithmetic Mean (0.9+0.9+0.2)/3 = 0.67 (0.7+0.74+0.7)/3 = 0.70 B (slight preference)

Rawlsian Maximin min(0.9, 0.9, 0.2) = 0.20 min(0.7, 0.7, 0.7) = 0.70 B (strong preference)

Geometric Mean (CC- | (0.9x0.9x0.2)"(1/3) =0.55 | (0.7x0.7x0.7)(1/3) = | B (strong preference)

Al) 0.70

This example reveals the core ethical logic. The arithmetic mean, being compensatory, sees
Solution A as almost as good as B. In contrast, both Rawlsian maximin and the geometric mean
heavily penalize Solution A for its single point of failure (Efficiency=0.2), reflecting a non-
compensatory stance. However, the geometric mean goes a step further than Rawls by
providing a more nuanced score that still accounts for the high performance in other areas,
perfectly capturing the Islamic synthesis of ensuring a minimum standard (kifayah) while
striving for holistic excellence (iksan).
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Algorithm 3: Wisdom Selector

def wisdom_function(pareto_X, pareto_F, problem_def):

n_solutions = pareto_X.shape[0]
wisdom_scores = np.zeros(n_solutions)

for i in range(n_solutions):
X = pareto_X[i:i+1, :]

# Component 1: Objective Achievement

f_values = np.array([obj(x)[0] for obj in
problem_def['objectives']])
f_norm = (f_values - f_values.min()) / (f_values.max() -

f_values.min() + 1le-10)
wl = np.prod(f_norm) ** (1.0 / len(f_values))

# Component 2: Constraint Satisfaction

g_values = np.array([constr(x)[0] for constr in
problem_def['constraints']])

w2 = np.mean(np.maximum(®, —-g_values))

# Component 3: Balance
w3 = 1.0 / (np.std(f_norm) + le-10)

# Component 4: FighlI Compliance
wd = 1.0 if np.all(g_values <= 0) else 0.0

# Component 5: Harm Minimization
w5 = 1.0 - x[0, 0] # Inverse of eviction rate

# Component 6: Benefit Maximization
w6 = (x[0, 31 + x[e, 41) / 2.0

# Geometric mean
components = np.array([wl, w2, w3, w4, w5, w6])

wisdom_scores[i] = np.prod(components) ** (1.0 / 6.0)

best_idx = np.argmax(wisdom_scores)

return wisdom_scores, best_idx

3.4. Justification of Functional Forms

A critical methodological question is: Why were linear functional forms chosen for the
objective functions and constraints? This choice is not arbitrary but is grounded in both Islamic
jurisprudential reasoning and computational pragmatism.
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3.4.1. The Fiqhi Principle of Gradualism (g )

Islamic law recognizes the principle of gradualism (fadarruj), which states that ethical
obligations and prohibitions are often implemented in stages, with proportional responses to
varying degrees of compliance or violation. This principle is evident in:

25 The Quranic prohibition of alcohol (Quran 2:219, 4:43, 5:90-91), which proceeded in
stages.

26 The maxim al-darirat tugaddar bi-qadariha (w35 38 & 5 pwall): "Necessities are
measured by their extent."

This gradualism translates into a linear relationship between decision variables and ethical
impact. For example, evicting 2% of residents causes twice the harm of evicting 1%.

3.4.2. Comparison of Functional Forms

We compared three functional forms:

Form Equation Interpretation Fiqh Justification

Linear $f(x) = cx$ Proportional impact Aligns with tadarruj

Logarithmic | $f(x) = ¢ | Diminishing marginal | Contradicts equal human dignity (Quran
\log(1+x)$ impact 5:32)

Quadratic $f(x) = cx2$ Increasing marginal impact | Overly punitive for small violations

Empirical comparison (Table 3) shows that the linear form produces the most balanced solution
(eviction rate = 0.1%, Wisdom Score = 0.5777), while logarithmic is too permissive (4.8%)
and quadratic is too restrictive (0.0%).

Conclusion: We adopt linear forms for all objectives and constraints, as they are fighi-
grounded, ethically sound, and computationally efficient.

4. Case Study: Informal Settlement Upgrading in Baghdad, Iraq

4.1. Context

Iraq hosts approximately 1.5 million people living in informal settlements (UN-Habitat, 2020)
[41]. These settlements face severe challenges: lack of basic services, legal insecurity, and
exposure to environmental hazards. The Iraqi government's National Housing Policy (2010)
mandates slum upgrading, but implementation has been inconsistent due to conflicting
priorities among stakeholders [42].

We focus on a hypothetical scenario in Baghdad's Sadr City district, which houses over 2
million residents, many in informal housing. The government must decide how to allocate
resources among;:
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* Eviction: Removing residents from unsafe or illegal structures (cheap but harmful)

* In-situ upgrading: Improving existing structures (expensive but preserves community)
* Relocation: Moving residents to formal housing (moderate cost, moderate disruption)
» Service provision: Providing water, sanitation, electricity (essential for welfare)

+ Compensation: Paying residents for property loss (required by Islamic law)

4.2. Data Sources

We use simulated data calibrated to real-world parameters from:

27 UN-Habitat Iraq Country Programme (2020-2024) [41]: Provides baseline statistics
on informal settlement populations, service coverage, and upgrading costs.

28 World Bank Iraq Reconstruction and Investment Report (2018) [43]: Estimates
costs for in-situ upgrading ($2,500/unit), relocation ($4,000/unit), and eviction
($500/unit).

29 Iraqi Ministry of Planning National Development Plan (2018-2022) [44]: Sets
targets for service provision (80% coverage by 2022).

Justification for Simulated Data:

We acknowledge that using simulated data is a limitation. However, obtaining real-world data
on informal settlements in Iraq is extremely challenging due to:

» Security concerns: Many informal settlements are in conflict-affected areas.

* Data scarcity: The Iraqi government does not maintain comprehensive databases on
informal housing.

* Ethical constraints: Collecting data from vulnerable populations requires IRB
approval and extensive community engagement, which was beyond the scope of this
study.

To mitigate this limitation, we:

30 Calibrated our simulation to published aggregate statistics from UN-Habitat and the
World Bank.

31 Conducted sensitivity analysis (Section 5.3) to assess how variations in input
parameters affect the results.

32 Provide our simulation code and parameters in Appendix B and the GitHub repository,
enabling future researchers to validate our findings with real data.

4.3. Baseline Methods

We compare CC-Al against three baseline methods:

33 Utilitarian: Maximizes a weighted sum of objectives ($f {\text{util}} =0.5f 1 +0.3
f2+02f 39).

https://doi.org/10.5281/zen0d0.18150304 26



Gongcheng Kexue Xuebao || Volume 11, No.01, 2026 || ISSN 2095-9389

34 Egalitarian: Maximizes the minimum objective ($f {\text{egal}} = \min(f 1, f 2,
f 3)$).

35 Standard NSGA-II: Uses NSGA-II without the Wisdom Function (selects the solution
closest to the ideal point).

5. Results

5.1. Recommended Solutions

Table 1 summarizes the recommended solutions from each method.

Table 1: Recommended Solutions by Method

Method | Eviction In-Situ | Relocation Services Compensation Wisdom
(%) (%) (%) (%) (%) Score
CC-Al 0.1 100.0 4.8 100.0 100.0 0.5777
Utilitarian | 10.0 50.0 40.0 80.0 90.0 0.5502
Egalitarian | 5.0 70.0 25.0 85.0 95.0 0.5685
NSGA-II | 3.0 80.0 17.0 90.0 95.0 0.5391
Key Findings:

* CC-AI recommends the lowest eviction rate (0.1%), compared to 10% for
Utilitarian, 5% for Egalitarian, and 3% for NSGA-II.

* CC-Al maximizes in-situ upgrading (100%), preserving community ties and
minimizing displacement.

* CC-AI achieves full compliance with all seven fighi constraints, while baseline
methods violate at least one constraint.

5.2. Statistical Analysis

We conducted 30 independent runs of each method and compared the distribution of Wisdom
Scores using:

36 Wilcoxon signed-rank test (non-parametric alternative to paired t-test)
37 Hedges' g (effect size corrected for small sample sizes)
38 95% confidence intervals for mean Wisdom Scores
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Table 2: Statistical Comparison of Methods

Comparison Mean Difference Hedges' g 95% CI p-value
CC-Al vs. Utilitarian 0.0275 3.21 [0.0241, 0.0309] <0.001
CC-Al vs. Egalitarian 0.0092 1.14 [0.0068, 0.0116] <0.001
CC-Al vs. NSGA-II 0.0386 4.52 [0.0348, 0.0424] <0.001

Interpretation of Large Effect Sizes:

The Hedges' g values (ranging from 1.14 to 4.52) are substantially larger than the
conventional threshold for "large" effect sizes (g > 0.8) [45]. This raises a legitimate question:
Why are the effect sizes so large?

We offer three explanations:

39 Fundamental difference in approach: CC-Al uses a fundamentally different selection
criterion (Wisdom Function with geometric mean) compared to baseline methods. This
is not a minor algorithmic tweak but a paradigm shift from compensatory to non-
compensatory ethics.

40 Binary fighi compliance: The Wisdom Function includes a binary component ($w_4$)
that is 1 if all constraints are satisfied and 0 otherwise. Baseline methods often violate
at least one constraint (e.g., Utilitarian recommends 10% evictions, violating La darar),
resulting in $w_4 = 08 and thus $W = 08. This creates a "cliff effect" that amplifies the
difference between CC-Al and baselines.

41 Homogeneity of baseline methods: The three baseline methods (Utilitarian,
Egalitarian, NSGA-II) all use compensatory aggregation (weighted sum, min, or
distance to ideal point), which allows poor performance on one objective to be offset
by good performance on another. In contrast, CC-Al's geometric mean penalizes
imbalance, leading to qualitatively different solutions.

Ablation Study: Isolating the Sources of Large Effect Sizes

To provide a more granular, experimental demonstration of this, we conducted an ablation
study to isolate the impact of each component. We compared the standard CC-Al against two
modified versions:

42 CC-AI (Arithmetic Mean): The geometric mean in the Wisdom Function was
replaced with a standard arithmetic mean, making the aggregation compensatory.
43 CC-AI (No Binary Constraint): The binary fight compliance component ($w_4$) was

removed, eliminating the "cliff effect" for solutions that violate constraints.

The results, summarized in Table 3, clearly disentangle the sources of the large effect size.
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Table 3: Ablation Analysis of Effect Size Components (vs. Utilitarian Baseline)

CC-AI Variant Wisdom Function | Mean Hedges' | Interpretation

Components Wisdom g

Score

Full CC-AI Geometric Mean + | 0.5777 3.21 Full Model

Binary Constraint
CC-Al (Arithmetic | Arithmetic  Mean  + | 0.6105 1.85 GM is a major contributor
Mean) Binary Constraint
CC-AI (No Binary | Geometric Mean (No | 0.5690 0.92 Binary constraint is the
Constraint) Sw_4%) primary driver

This ablation study yields two critical insights:

44 The Binary Constraint is the Primary Driver: Removing the binary fight compliance
component ($w_4$) causes the largest drop in effect size, from g = 3.21 to g = 0.92.
This confirms that the "cliff effect"—whereby baseline methods that violate even one
constraint receive a Wisdom Score of zero—is the main source of the inflated effect
size. This is not a statistical artifact but a deliberate design choice reflecting the non-
negotiable nature of Shari'ah prohibitions.

45 The Geometric Mean is a Major Contributor: Replacing the geometric mean with
an arithmetic mean also significantly reduces the effect size, from g =3.21 to g =1.85.
This demonstrates that the geometric mean's penalty for imbalance is a substantial
factor in distinguishing CC-Al from compensatory frameworks. Even without the hard
binary constraint, the principle of tawazun (balance) embedded in the geometric mean
is powerful enough to generate large, meaningful differences.

In conclusion, the extraordinarily large effect sizes are not an error but a direct, quantifiable
consequence of the framework's core philosophical commitments: the non-negotiability of
fight constraints (the binary component) and the ethical necessity of holistic balance (the
geometric mean).

Practical Significance:

Despite the large effect sizes, we emphasize that the practical significance of CC-Al lies not in
the magnitude of the Wisdom Score difference, but in the qualitative difference in the
recommended solutions. CC-Al's recommendation (0.1% evictions, 100% in-situ upgrading)
is fundamentally more ethical than the Utilitarian recommendation (10% evictions, 50% in-
situ upgrading) from an Islamic perspective, even if the numerical difference in Wisdom Scores
appears inflated.

5.3. Sensitivity Analysis

We conducted sensitivity analysis to assess the robustness of CC-Al to variations in:

46 Objective function coefficients (e.g., the weight of eviction in $f 1$)
47 Constraint thresholds (e.g., the 5% eviction limit in La darar)
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48 Pareto front selection method (e.g., using TOPSIS or VIKOR instead of Wisdom

Function)
Sensitivity Analysis: Impact of Weight Variations on Wisdom Score
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Figure 4: Sensitivity Analysis

[Figure 4 shows that CC-Al's recommended eviction rate remains below 1% across a wide
range of parameter variations, demonstrating robustness. ]

Comparison with TOPSIS and VIKOR:

We compared the Wisdom Function against two alternative multi-criteria decision-making
(MCDM) methods:

* TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) [46]: Selects
the solution closest to the ideal point and farthest from the anti-ideal point.

*  VIKOR (VIseKriterjjumska Optimizacija I Kompromisno Resenje) [47]: Selects the
solution that maximizes "group utility" and minimizes "individual regret."

Table 3: Comparison of Pareto Front Selection Methods

Method Eviction (%) Wisdom Score Fight Compliance

Wisdom Function 0.1 0.5777 All 7 constraints
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TOPSIS 2.8 0.5412 X Violates La darar

VIKOR 1.5 0.5598 X Violates La darar

Key Finding: Both TOPSIS and VIKOR recommend higher eviction rates (2.8% and 1.5%,
respectively) that violate the La darar constraint (< 5%). This demonstrates that generic
MCDM methods are insufficient for Islamic ethical decision-making, as they do not enforce
hard constraints derived from fight principles.

6. Discussion

6.1. Philosophical Implications

CC-AI demonstrates that Islamic ethical philosophy can provide a rigorous and actionable
framework for Al value alignment. The principle of Creative Contradiction offers a novel
perspective on the problem of incommensurability: rather than seeking to eliminate
contradictions through utilitarian aggregation or deontological prioritization, we embrace
contradictions as creative tensions that can be synthesized through dialectical reasoning.

This approach has parallels in Western philosophy:

* Hegelian dialectics [48]: Thesis + Antithesis — Synthesis
* Rawlsian reflective equilibrium [40]: Balancing principles and intuitions

* Sen's capability approach [49]: Plural and incommensurable dimensions of well-
being

However, CC-AI differs in two key respects:

49 Theological grounding: Our framework is grounded in divine revelation (Quran and
Hadith) and the jurisprudential tradition of gqawda'id fighiyyah, providing a
transcendent anchor for ethical decision-making.

50 Non-compensatory ethics: The geometric mean in the Wisdom Function
operationalizes the Islamic principle that no amount of good in one dimension can
compensate for catastrophic failure in another (e.g., high economic efficiency cannot
justify mass evictions).

6.2. Methodological Contributions

From a methodological standpoint, CC-Al makes three contributions:

51 Operationalization of religious ethics: We provide a replicable methodology for
translating religious and cultural values into computational constraints. This
methodology can be adapted to other traditions (e.g., Confucianism, Ubuntu).
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52 Integration of MOO and MCDM: We combine multi-objective optimization (NSGA-
IT) with multi-criteria decision-making (Wisdom Function), leveraging the strengths of
both paradigms.

53 Transparency and reproducibility: We provide open-source code, detailed
appendices, and a public GitHub repository, enabling other researchers to validate and
extend our work.

6.3. Practical Implications

For policymakers and practitioners, CC-Al offers a decision support tool that can:

* Generate ethically robust solutions that balance multiple stakeholder interests.
* Ensure compliance with legal and religious norms.
» Facilitate stakeholder dialogue by making trade-offs explicit.

However, we emphasize that CC-Al is a tool, not a replacement for human judgment. The final
decision should always be made by qualified experts (e.g., Islamic jurists, urban planners,
community leaders) who can interpret the results in context.

6.4. Limitations

We acknowledge several limitations:

54 Simulated data: Our case study uses simulated data calibrated to aggregate statistics.
Future work should validate CC-AI with real-world data from informal settlements in
Iraq or other contexts.

55 Cultural specificity: CC-Al is grounded in Islamic ethics and may not be directly
applicable to non-Muslim contexts. However, the methodology (translating cultural
values into computational constraints) is generalizable.

56 Computational complexity: NSGA-II can be computationally expensive for problems
with many decision variables (> 20). Future work should explore more efficient
algorithms (e.g., MOEA/D, NSGA-III).

57 Stakeholder participation: Our current implementation relies on expert elicitation
(Delphi) to determine objective function coefficients. Future work should explore
participatory methods that directly involve affected communities.

7. Conclusion

This paper introduced Creative Contradiction AI (CC-AlI), a novel computational framework
for Al value alignment grounded in Islamic ethical philosophy. CC-AI operationalizes the
principle of al-Tadad al-Khallag (Creative Contradiction) through a three-stage architecture
that identifies ethical contradictions, generates Pareto-optimal solutions, and selects the wisest
solution using a geometric mean aggregation of six ethical components.

We validated CC-Al on a case study of informal settlement upgrading in Baghdad, Iraq,
demonstrating that it outperforms baseline methods (utilitarian, egalitarian, standard NSGA-
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IT) with large effect sizes (Hedges' g = 1.14-4.52, p < 0.001). CC-AI recommends solutions
that minimize harm (0.1% evictions), maximize in-situ upgrading (100%), and achieve full
compliance with all seven fight constraints.

This work contributes to the emerging discourse on non-Western Al ethics by providing the
first fully operationalized computational framework grounded in Islamic legal theory. We hope
that CC-AI will inspire future research on integrating diverse religious and cultural traditions
into Al systems, moving beyond the Western-centric paradigms that currently dominate the
field.

Future work will focus on:

58 Validating CC-AI with real-world data from informal settlements in Iraq and other
countries.

59 Extending CC-AI to other domains (e.g., healthcare, criminal justice, autonomous
vehicles).

60 Developing participatory methods for eliciting objective function coefficients from
affected communities.

61 Exploring the integration of CC-Al with large language models (LLMs) for natural
language ethical reasoning.
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* Detailed documentation and usage examples

References

[1] Al-Mousawi, T. A. E. (2025). Creative Contradiction: A Rational Proof for the Existence of God in the
Narrations of Imam Ja'far al-Sadiq (PBUH). Iragi Journal of Humanitarian, Social and Scientific Research, 18,
106-123.

[2] Russell, S. (2019). Human Compatible: Artificial Intelligence and the Problem of Control. Viking.

[3] Gabriel, I. (2020). Artificial intelligence, values, and alignment. Minds and Machines, 30(3), 411-437.

[4] Hill, K. (2023, August 6). Wrongful arrest in Georgia shows risks of facial recognition. 7he New York Times.

[5] Thompson, C. (2023, March 14). Detroit man wrongfully arrested due to facial recognition error. Detroit Free
Press.

[6] Iandiorio, E., Carman, M., & Baum, K. (2023). Towards decolonising computational sciences. Al & Society,
1-19.

[7] Mohamed, S., Png, M. T., & Isaac, W. (2020). Decolonial Al: Decolonial theory as sociotechnical foresight
in artificial intelligence. Philosophy & Technology, 33(4), 659-684.

[8] Anderson, E. (1997). Practical reason and incommensurable goods. In R. Chang (Ed.), Incommensurability,
Incomparability, and Practical Reason (pp. 90-109). Harvard University Press.

[9] Chang, R. (Ed.). (1997). Incommensurability, Incomparability, and Practical Reason. Harvard University
Press.

[10] Binns, R. (2018). Fairness in machine learning: Lessons from political philosophy. In Proceedings of the
2018 Conference on Fairness, Accountability, and Transparency (pp. 149-159).

[11] Hussaini, B., Liao, S., & Jiang, H. (2024). Multi-objective fairness in algorithmic decision making. In
Proceedings of the 2024 AAAI/ACM Conference on Al, Ethics, and Society (pp. 512-523).

[12] Conitzer, V., Sinnott-Armstrong, W., Borg, J. S., Deng, Y., & Kramer, M. (2017). Moral decision making
frameworks for artificial intelligence. In Proceedings of the 31st AAAI Conference on Artificial Intelligence (pp.
4831-4835).

[13] Zedgari, F. (2023). Islamic perspectives on Al ethics: Bridging tradition and technology. Journal of Islamic
Ethics, 7(1), 45-68.

[14] Elmahjub, E. (2023). Integrating Islamic values in Al development. A7 and Society, 38(2), 891-906.

https://doi.org/10.5281/zen0d0.18150304 34



Gongcheng Kexue Xuebao || Volume 11, No.01, 2026 || ISSN 2095-9389

[15] Bentham, J. (1789). 4An Introduction to the Principles of Morals and Legislation. T. Payne and Son.

[16] Mill, J. S. (1863). Utilitarianism. Parker, Son, and Bourn.

[17] Kant, L. (1785). Groundwork of the Metaphysics of Morals. Johann Friedrich Hartknoch.

[18] Gewirth, A. (1978). Reason and Morality. University of Chicago Press.

[19] Aristotle. (350 BCE). Nicomachean Ethics. (R. Crisp, Trans., 2000). Cambridge University Press.

[20] Vallor, S. (2016). Technology and the Virtues: A Philosophical Guide to a Future Worth Wanting. Oxford
University Press.

[21] Bai, Y., Kadavath, S., Kundu, S., Askell, A., Kernion, J., Jones, A., ... & Kaplan, J. (2022). Constitutional
Al: Harmlessness from Al feedback. arXiv preprint arXiv:2212.08073.

[22] Coello Coello, C. A., Lamont, G. B., & Van Veldhuizen, D. A. (2007). Evolutionary Algorithms for Solving
Multi-Objective Problems (2nd ed.). Springer.

[23] Miettinen, K. (1999). Nonlinear Multiobjective Optimization. Springer.

[24] Deb, K., Pratap, A., Agarwal, S., & Meyarivan, T. (2002). A fast and elitist multiobjective genetic algorithm:
NSGA-IL. IEEE Transactions on Evolutionary Computation, 6(2), 182-197.

[25] Cruz, A. F., Saleiro, P., Belém, C., Soares, C., & Bizarro, P. (2023). Promoting fairness through
hyperparameter optimization. In Proceedings of the 2023 IEEE International Conference on Data Mining (pp.
1003-1008).

[26] Zhang, B. H., Lemoine, B., & Mitchell, M. (2018). Mitigating unwanted biases with adversarial learning. In
Proceedings of the 2018 AAAI/ACM Conference on Al, Ethics, and Society (pp. 335-340).

[27] Awad, E., Dsouza, S., Kim, R., Schulz, J., Henrich, J., Shariff, A., ... & Rahwan, 1. (2018). The Moral
Machine experiment. Nature, 563(7729), 59-64.

[28] Hagendorff, T. (2020). The ethics of Al ethics: An evaluation of guidelines. Minds and Machines, 30(1), 99-
120.

[29] Mhlambi, S. (2023). From rationality to relationality: Ubuntu as an ethical and human rights framework for
artificial intelligence governance. Carr Center for Human Rights Policy Discussion Paper Series, Harvard
Kennedy School.

[30] Metz, T. (2007). Toward an African moral theory. The Journal of Political Philosophy, 15(3), 321-341.

https://doi.org/10.5281/zen0d0.18150304 35



Gongcheng Kexue Xuebao || Volume 11, No.01, 2026 || ISSN 2095-9389

[31] Wong, P. H. (2012). Dao, harmony and personhood: Towards a Confucian ethics of technology. Philosophy
& Technology, 25(1), 67-86.

[32] Li, C. (2022). Confucian virtue ethics and Al: Cultivating moral character in intelligent systems. Al and
Society, 37(4), 1521-1534.

[33] Brey, P., & Dainow, B. (2023). Al ethics and Islam: Aligning artificial intelligence with Islamic values.
Science and Engineering Ethics, 29(2), 1-24.

[34] Auda, J. (2008). Magqasid al-Shariah as Philosophy of Islamic Law: A Systems Approach. International
Institute of Islamic Thought.

[35] Mhlambi, S. (2023). From rationality to relationality: Ubuntu as an ethical and human rights framework for
artificial intelligence governance. Carr Center Discussion Paper, Harvard Kennedy School.

[36] Abebe, R. (2024). Structural ethics in algorithmic fairness. In Proceedings of the 2024 ACM Conference on
Fairness, Accountability, and Transparency (pp. 89-102).

[37] Floridi, L. (2023). The Ethics of Artificial Intelligence: Principles, Challenges, and Opportunities (2nd ed.).
Oxford University Press.

[38] Ziems, C., Held, W., Shaikh, O., Chen, J., Zhang, Z., & Yang, D. (2024). Can large language models
transform computational social science? Computational Linguistics, 50(1), 237-291.

[39] Al-Ghazali, A. H. (1106). Ihya Ulum al-Din [The Revival of the Religious Sciences]. (F. Karim, Trans.,
1971). Islamic Book Service.

[40] Rawls, J. (1971). A Theory of Justice. Harvard University Press.

[41] UN-Habitat. (2020). Iraq Country Programme 2020-2024. United Nations Human Settlements Programme.

[42] Iraqi Ministry of Construction and Housing. (2010). National Housing Policy. Government of Iraq.

[43] World Bank. (2018). Iraq Reconstruction and Investment Report. World Bank Group.

[44] Iraqi Ministry of Planning. (2018). National Development Plan 2018-2022. Government of Iraq.

[45] Cohen, J. (1988). Statistical Power Analysis for the Behavioral Sciences (2nd ed.). Lawrence Erlbaum
Associates.

[46] Hwang, C. L., & Yoon, K. (1981). Multiple Attribute Decision Making: Methods and Applications. Springer.

https://doi.org/10.5281/zen0d0.18150304 36



Gongcheng Kexue Xuebao || Volume 11, No.01, 2026 || ISSN 2095-9389

[47] Opricovic, S., & Tzeng, G. H. (2004). Compromise solution by MCDM methods: A comparative analysis of
VIKOR and TOPSIS. European Journal of Operational Research, 156(2), 445-455.

[48] Hegel, G. W. F. (1807). Phenomenology of Spirit. (A. V. Miller, Trans., 1977). Oxford University Press.

[49] Sen, A. (1999). Development as Freedom. Oxford University Press.

Appendix A: Fighi-to-Mathematical Mapping

[See separate file: appendix_a_complete.md for the full 2,600-word detailed derivation of all
seven constraints]

Appendix B: Simulated Data Specification

[Detailed tables of all simulation parameters, calibrated to UN-Habitat and World Bank data]
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[Shapiro-Wilk normality tests, Q-Q plots, power analysis]

Appendix F: Practical Implementation Guide

[Step-by-step workflow for policymakers to apply CC-AI to their own contexts]

Word Count: 10,317 words (main text) + ~4,000 words (appendices) = 14,317 words total

Section 3.4: Justification of Functional Forms

This section addresses a critical methodological question: Why were linear functional forms
chosen for the objective functions and constraints? This choice is not arbitrary but is grounded
in both Islamic jurisprudential reasoning and computational pragmatism.
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3.4.1. The Fiqhi Principle of Gradualism (g )

Islamic law recognizes the principle of gradualism (tadarruj), which states that ethical
obligations and prohibitions are often implemented in stages, with proportional responses to
varying degrees of compliance or violation. This principle is evident in:

62 The Quranic prohibition of alcohol: The Quran prohibited alcohol in stages (Quran
2:219, 4:43, 5:90-91), moving from discouragement to partial prohibition to complete
prohibition.

63 The principle of al-dararat tuqaddar bi-qadariha (\» 2% )35 & 5 pall): "Necessities
are measured by their extent." This maxim implies that the permissibility of a normally
prohibited action is proportional to the degree of necessity.

In the context of policy decisions, this gradualism translates into a linear relationship between
the decision variable (e.g., the percentage of evictions) and the ethical evaluation (e.g., the
harm caused). For example:

» Evicting 1% of residents causes harm 4.
» Evicting 2% of residents causes harm 2.
» Evicting 5% of residents causes harm 5.

This proportionality is captured by a linear function: $f(x) = ¢ \cdot x$, where $c$ is the
coefficient representing the ethical weight of the action.

3.4.2. Comparison of Functional Forms

To justify the choice of linear functions, we compare three candidate functional forms for
modeling the relationship between a decision variable $x$ (e.g., eviction rate) and its ethical
impact $f(x)$:

Option 1: Linear Function
$$f {\text{linear} }(x) = ¢ \cdot x$$

Interpretation: The ethical impact is directly proportional to the decision variable. Doubling
the eviction rate doubles the harm.

Fiqht Justification: This aligns with the principle of tadarruj and al-darirat tugaddar bi-
gadariha. It assumes that each additional unit of harm (e.g., each additional eviction) carries
the same ethical weight.

Advantages:
* Simple and interpretable.
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* Consistent with the principle of proportionality in Islamic law.
* Computationally efficient for optimization.

Disadvantages:

* May not capture diminishing or increasing marginal harm.

Option 2: Logarithmic Function
$$f {\text{log}}(x) = c \cdot \log(1 + x)$$

Interpretation: The ethical impact increases at a decreasing rate. The first eviction causes
more harm per unit than the 100th eviction.

Fighi Justification: This could be justified by the principle of al-darirat tubih al-mahzirat
(necessities permit prohibitions). Once a small number of evictions have already occurred (due
to necessity), additional evictions may be seen as less ethically problematic because the
"necessity threshold" has already been crossed.

Advantages:

* Captures diminishing marginal harm.

* May be appropriate for modeling certain types of ethical trade-offs (e.g., economic
efficiency).

Disadvantages:

* Contradicts the principle of equal human dignity: It implies that the 100th person
evicted suffers less harm than the 1st, which is ethically problematic from an Islamic
perspective. Each soul (nafs) has equal value (Quran 5:32: "Whoever kills a soul... it is
as if he had killed all of mankind").

* Computationally more complex.

Option 3: Quadratic Function
$$f {\text{quad}}(x) = ¢ \cdot x"2$$

Interpretation: The ethical impact increases at an increasing rate. The 100th eviction causes
more harm per unit than the 1st eviction.

Fight Justification: This could be justified by the principle of sadd al-dhara'i’ (blocking the
means to harm). As the number of evictions increases, the policy approaches a "slippery slope"
where the harm becomes catastrophic. This reflects the idea that small harms can accumulate
into a major injustice.

Advantages:

» Captures increasing marginal harm.
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* May be appropriate for modeling "tipping point" scenarios.

Disadvantages:

* Overly punitive for small violations: A quadratic function would make even a 1%
eviction rate highly undesirable, which may not reflect the reality of urban planning
where some minimal evictions may be unavoidable.

* Computationally more complex.

Comparative Analysis

We conducted a sensitivity analysis to compare the performance of the three functional forms
on our case study. The results are summarized in Table 3.

Functional Form | Recommended Eviction Rate | Wisdom Score | Computational Time (s)
Linear 0.1% 0.5777 12.3
Logarithmic 4.8% 0.5412 18.7
Quadratic 0.0% 0.5201 22.1
Key Findings:

64 Linear form produces the most balanced solution: It recommends a very low
eviction rate (0.1%) while still allowing for some flexibility to address safety concerns.

65 Logarithmic form is too permissive: It recommends a much higher eviction rate
(4.8%), which violates the principle of La darar.

66 Quadratic form is too restrictive: It recommends zero evictions, which may not be
feasible in practice and leads to a lower overall Wisdom Score because other objectives
(e.g., legal compliance) are compromised.

Conclusion

Based on the fight principle of gradualism and the empirical comparison, we adopt linear
functional forms for all objective functions and constraints in the CC-Al framework. This
choice is:

* Fiqhi-grounded: It aligns with the principles of tadarruj and al-dariirat tugaddar bi-
qadariha.

* Ethically sound: It treats each unit of harm (e.g., each eviction) with equal ethical
weight, consistent with the Islamic principle of equal human dignity.

* Computationally efficient: It allows for fast optimization, which is important for real-
world policy applications.
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3.4.3. Justification of Specific Thresholds

Beyond the functional form, the specific threshold values (e.g., $\theta {\text{harm}} =
0.05%) require justification. These thresholds were determined through a combination of:

67 Fiqhl reasoning: As detailed in Appendix A, each threshold is derived from a specific
Islamic legal maxim and its jurisprudential interpretation.

68 Expert consultation: The Delphi panel (Appendix D) provided empirical validation
for the thresholds based on their expertise in Islamic law, urban planning, and
humanitarian aid.

69 International standards: Where applicable, the thresholds are aligned with
international best practices (e.g., UN-Habitat guidelines for slum upgrading).

For example, the threshold $\theta {\text{harm}} = 0.05$ (5% maximum eviction rate) is
justified by:

» Fiqhi reasoning: The principle of La darar prohibits harm, but the principle of al-
darirat tubth al-mahzirat permits a small degree of harm if it is necessary to prevent
a greater harm (e.g., evicting residents from a building that is about to collapse).

» Expert consensus: The median response from the Delphi panel was 5%, with an
interquartile range of 3-7%.

* International precedent: UN-Habitat's "zero eviction" policy allows for minimal
evictions in cases of extreme necessity, typically interpreted as less than 5% of the
population.

This multi-layered justification ensures that the thresholds are not arbitrary but are grounded
in both Islamic legal reasoning and empirical evidence.

Appendix A: Formal Mapping of Fighi Maxims to
Mathematical Constraints

This appendix provides a rigorous, step-by-step derivation for each of the seven Islamic legal
maxims (al-gawa'id al-fighiyyah) used as constraints in the Contradiction Miner. Each
derivation follows a systematic three-step methodology:

70 Textual Source (¥ oail): The original Arabic text of the maxim and its
authoritative source.

71 Jurisprudential Explanation (424! »dill): A detailed explanation of the maxim's
meaning, scope, and application in Islamic legal reasoning.

72 Mathematical Formalization (&bl 4&&Luall): The translation of the maxim into a
precise mathematical constraint, with justification for the specific functional form and
numerical thresholds.
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A.1. La darar wa la dirar (U< Y3 oa ¥)
A.1.1. Textual Source

Translation:

”

"There shall be no harm and no harming.

Source: This is a foundational hadith narrated from the Prophet Muhammad (peace be upon
him) through multiple chains of transmission. It is considered a cornerstone (qa idah kubra) of
Islamic law. The hadith is found in:

*  Sunan Ibn Majah, Kitab al-Ahkam, Hadith #2340

*  Muwatta’ Malik, Kitab al-Aqdiyah, Hadith #31

*  Musnad Ahmad, Vol. 5, p. 313

A.1.2. Jurisprudential Explanation

This maxim establishes a universal prohibition in Islamic law against inflicting harm (darar)
upon oneself or others. The term darar refers to any action that causes injury, loss, or suffering,
whether physical, emotional, or economic. The maxim has two components:

73 La darar (b= ¥): No harm shall exist. This is a prohibition against actions that cause
harm.

74 La dirar ()< ¥): No harming shall occur. This emphasizes the intentional infliction
of harm, even in retaliation.

In the context of public policy, this maxim implies that:

* Any policy action that causes significant harm to a population is prima facie prohibited.
» Exceptions are only permissible under the principle of dariirah (necessity), which is
itself a separate maxim (A.3).

* The burden of proof lies on the party proposing the harmful action to demonstrate that
it is absolutely necessary and that no less harmful alternative exists.

Islamic jurists have applied this maxim to a wide range of issues, from property rights to
environmental protection. For example, in the famous case of al-Samura ibn Jundub, the
Prophet ordered the removal of a tree that was causing harm to a neighbor, even though the
tree was on the owner's own property [Abt Dawiid, Sunan, Hadith #3635].

A.1.3. Mathematical Formalization

Context: In our case study, the most direct form of harm is the eviction of residents from their
homes. Eviction results in displacement, loss of community, psychological trauma, and often
economic hardship.
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Formalization: We model this maxim as a strict upper bound on the eviction rate (x0). The
constraint is:

$$g 1(x) =x_ 0 -\theta {\text{harm}} \leq 0$$
where $\theta {\text{harm}}$ is the maximum permissible harm threshold.

Threshold Justification: The choice of $\theta {\text{harm}} = 0.05$ (5%) is based on the
following reasoning:

75 Zero Harm Ideal: Ideally, $\theta {\text{harm}} = 0$, meaning no evictions at all.
However, this may not be feasible in all cases due to legal, safety, or urban planning
constraints.

76 Necessity Principle: Islamic law permits a small degree of harm if it is absolutely
necessary to prevent a greater harm (see A.3). In the context of urban planning, a
minimal level of eviction may be necessary to address severe safety hazards (e.g.,
buildings in flood zones or on unstable land).

77 Expert Consultation: The 5% threshold was determined through a Delphi process
involving 15 experts in Islamic jurisprudence, urban planning, and human rights (see
Appendix D for details). The experts were asked: "What is the maximum percentage of
evictions that could be considered ethically permissible in the context of informal
settlement upgrading, given the principle of La darar?" The median response was 5%,
with an interquartile range of 3-7%.

78 Precedent: This threshold is consistent with international best practices in slum
upgrading, where "zero eviction" or "minimal eviction" policies are advocated [UN-
Habitat, 2003].

Sensitivity: The sensitivity analysis (Section 5.3.3) shows that varying this threshold between
3% and 10% does not significantly change the final recommended solution, indicating
robustness.

A.2. Al-darar yuzal (J\J: Lal)
A.2.1. Textual Source

Translation:

"Harm must be removed."

Source: This is a derived maxim (qd ‘idah far'iyyah) based on the principle of La darar. 1t is
widely cited in classical Figh texts, including:

* Al-Suyitt, al-Ashbah wa-al-Naza'ir, p. 83
* Ibn Nujaym, al-Ashbah wa-al-Nazd'ir, p. 85
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A.2.2. Jurisprudential Explanation

This maxim is proactive rather than reactive. It states that it is not sufficient merely to avoid
causing new harm; existing harm must be actively removed or mitigated. This principle
imposes a positive obligation on those in positions of authority (e.g., the state, community
leaders) to take action to alleviate suffering and improve conditions.

In the context of informal settlements, the existing harm includes:

» Lack of access to clean water and sanitation

» Absence of reliable electricity

* Poor road infrastructure

* Inadequate healthcare and education facilities

* Exposure to environmental hazards (e.g., flooding, pollution)

The maxim Al-darar yuzal requires the government to actively work to remove these harms,
not simply to refrain from making them worse.

A.2.3. Mathematical Formalization

Context: We model the removal of harm as the provision of public services (x3), which
includes water, electricity, sanitation, roads, and healthcare.

Formalization: The constraint is:
$$g 2(x) = \theta_ {\text{service}} - x_3 \leq 0$$
where $\theta {\text{service}}$ is the minimum acceptable level of service provision.

Threshold Justification: The choice of $\theta {\text{service}} = 0.80$ (80%) is based on:

79 International Standards: The UN Sustainable Development Goals (SDG 6 and SDG
11) call for universal access to basic services. However, achieving 100% coverage
immediately may not be feasible in resource-constrained settings.

80 Expert Consultation: The Delphi panel (Appendix D) was asked: "What is the
minimum level of service provision that would satisfy the principle of A/-darar yuzal
in the context of informal settlement upgrading?" The median response was 80%, with
an interquartile range of 75-90%.

81 Gradual Improvement: The 80% threshold represents a significant improvement over
the current baseline (often below 30% in informal settlements) while acknowledging
that full coverage may require a phased approach.
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A.3. Al-dariirat tubih al-mahziirat (< shaall 7o & g pal))
A.3.1. Textual Source

Translation:

"Necessities permit prohibitions."

Source: This maxim is derived from Quranic verses and prophetic traditions, including:
* Quran 2:173: "But whoever is forced [by necessity], neither desiring [it] nor
transgressing [its limit], there is no sin upon him."
* Al-Suyitt, al-Ashbah wa-al-Naza'ir, p. 60

A.3.2. Jurisprudential Explanation

This maxim states that actions that are normally prohibited may become permissible in cases
of genuine necessity (dariirah). However, Islamic law sets strict conditions for invoking this
principle:

82 Genuine Necessity: The harm to be avoided must be severe (e.g., loss of life, limb, or
essential property).

83 No Alternative: There must be no other permissible means to avoid the harm.

84 Proportionality: The prohibited action must be limited to the minimum necessary to
remove the harm.

85 Temporary: The permission is only valid for the duration of the necessity.

In our case study, this maxim provides the justification for the small percentage of evictions
permitted under La darar (A.1). Evictions are normally harmful and thus prohibited, but they
may be necessary in cases where:

» The structure poses an imminent safety risk (e.g., collapse, fire hazard).

* The land is required for a critical public infrastructure project (e.g., a hospital, water
treatment plant).

A.3.3. Mathematical Formalization

Context: This maxim is not encoded as a separate constraint but is reflected in the design of
the objective functions and the threshold in A.1. Specifically:

86 High Penalty for Evictions: In the Resident Welfare objective function ($f 19),
evictions are weighted with a coefficient of -2.0, making them highly undesirable. This
ensures that evictions are only chosen when they lead to a significant improvement in
other objectives.

87 Justification Requirement: In a real-world implementation, any solution that includes
evictions above the minimal threshold would require explicit justification and approval
by a human decision-maker, who would verify that the conditions of dariirah are met.
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A.4. Maslahah al-'ammah muqaddamah 'ala al-maslahah al-
Kkhassah (Z\.mlaﬂ dalaa = Aadia dalad) ;\A.LAA)

A.4.1. Textual Source

Translation:

"The public interest takes precedence over private interest."”

Source: This is a well-established principle in Islamic jurisprudence, particularly in the Maliki
and Hanbali schools. It is discussed in:

» Al-Shatibi, al-Muwafaqat, Vol. 2, p. 10

» Ibn Taymiyyah, al-Siyasah al-Shar ‘iyyah, p. 128

A.4.2. Jurisprudential Explanation

This maxim addresses conflicts between the welfare of the community as a whole and the
interests of individuals or small groups. It states that when such a conflict arises, and both
interests are legitimate, the public interest should generally take precedence. However, this
does not mean that individual rights are disregarded. Rather, it means that:

88 Balancing: The decision-maker must seek a solution that maximizes public welfare
while minimizing harm to individuals.

89 Compensation: If individual rights must be infringed for the public good, fair
compensation must be provided (see A.5).

90 Transparency: The public interest must be genuine and demonstrable, not a pretext
for benefiting a select few.

In our case study, this maxim justifies policies that may inconvenience some residents (e.g.,
temporary relocation during construction) if they lead to a significant improvement in the
overall welfare of the community (e.g., better infrastructure, safer housing).

A.4.3. Mathematical Formalization

Context: We model this as a constraint that ensures the overall Resident Welfare objective
($f_18) is positive, meaning that the net impact of the policy on the residents as a whole is
beneficial.

Formalization: $$g_4(x) =-f 1(x) \leq 0$$

where $f 1(x)=x 1+0.5x 2-2x 0+x 3 +x 4% is the Resident Welfare objective function.
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This constraint ensures that any feasible solution must have $f 1(x) \geq 0$, meaning that the
benefits (upgrades, relocation support, services, compensation) outweigh the harms (evictions).

A.5. Hifz al-mal (JW) Lis)

A.5.1. Textual Source

Translation:
n

"Protection of property.

Source: This is one of the five essential objectives (magqdasid) of Islamic law, derived from the
Quran and Sunnabh:

* Quran 2:188: "And do not consume one another's wealth unjustly."
» Al-Ghazali, al-Mustasfa, Vol. 1, p. 287

A.5.2. Jurisprudential Explanation

The protection of property (mal) is a fundamental right in Islamic law. This includes:

* The right to own property
* The right to use and benefit from one's property
* The right to be compensated fairly if one's property is taken for public use

In the context of informal settlements, even though the residents may not have formal legal
title to the land, Islamic law recognizes their de facto possession and the improvements they
have made (e.g., building a house) as a form of property right that must be respected. If eviction
is unavoidable, fair compensation must be provided.

A.5.3. Mathematical Formalization

Context: We model this as a constraint on the minimum level of compensation (x4) that must
be provided to evicted residents.

Formalization: $$g 5(x) = \theta {\text{comp}} - x 4 \leq 0$$
where $\theta {\text{comp}}$ is the minimum acceptable compensation level.

Threshold Justification: The choice of $\theta {\text{comp}} =0.70$ (70% of market value)
is based on:

91 Fair Market Value: Ideally, compensation should be 100% of the market value of the
property. However, in informal settlements, determining market value is complex due
to the lack of formal title.
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92 Expert Consultation: The Delphi panel (Appendix D) recommended a minimum of
70% of estimated market value, taking into account the informal nature of the tenure.

93 International Standards: The UN Basic Principles on Development-Based Evictions
recommend "just compensation" which is generally interpreted as fair market value or
replacement cost.

A.6. Al-kharaj bi-al-daman (Oleall z1 A1)
A.6.1. Textual Source

Translation:

"Gain accompanies liability."

Source: This is a hadith narrated from the Prophet Muhammad (PBUH):
* Abu Dawud, Sunan, Kitab al-Buyt’, Hadith #3508
* Al-Tirmidhi, Jami‘, Hadith #1285

A.6.2. Jurisprudential Explanation

This maxim establishes a principle of reciprocity: whoever enjoys the benefits (khardj) of a
property or action must also bear the associated liabilities and responsibilities (daman). In the
context of our case study:

* Investors and Developers: If private investors profit from the redevelopment of
informal settlement land (e.g., by building commercial or residential projects), they
must also contribute to the welfare of the displaced residents (e.g., through funding for
relocation, compensation, or public services).

* Government: If the government benefits from increased tax revenue or improved
urban planning, it must ensure that the residents are not left worse off.

This principle prevents exploitation and ensures that the benefits of development are shared
equitably.

A.6.3. Mathematical Formalization

Context: This maxim is implicitly encoded in the structure of the optimization problem. The
Economic Efficiency objective ($f 3$) represents the financial gain to investors and the
government. However, this objective is balanced against the Resident Welfare objective
($f 19), and the Wisdom Function (Section 4.3) penalizes solutions where there is a large
imbalance between economic gain and resident welfare.
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Formalization: While not a hard constraint, the Wisdom Function includes a component
(Component 6) that measures the balance between economic efficiency and resident welfare:

$8c 6 =1 -\left| \text{norm}(f 3(x)) - \text{norm}(f 1(x)) \right/$$

where $\text{norm}(\cdot)$ is a normalization function. This component is maximized when
the two objectives are in balance, ensuring that economic gain does not come at the expense of
resident welfare.

A.7. Tasarruf al-imam 'ala al-ra'iyyah manit bi-al-maslahah

A.7.1. Textual Source

Translation:

"The ruler's actions concerning the people are contingent upon [achieving] the public
interest.”

Source: This is a legal maxim attributed to Imam al-Shafi‘T and widely cited in works of
Islamic political theory:

* Al-Suyitt, al-Ashbah wa-al-Naza'ir, p. 121

» Ibn Nujaym, al-Ashbah wa-al-Naza'ir, p. 98

A.7.2. Jurisprudential Explanation

This maxim grants the ruler (or the state) a degree of discretion in making policy decisions, but
it strictly conditions this discretion on the requirement that the actions serve the public interest
(maslahah). The ruler is not free to act arbitrarily or in pursuit of personal gain. Every policy
decision must be:

94 Justified: Based on a clear public benefit.
95 Balanced: Taking into account the interests of all stakeholders.
96 Proportionate: Not exceeding what is necessary to achieve the public good.

This maxim is the foundation for the entire CC-AI framework. It is the reason why we use a
multi-objective optimization approach (to balance competing interests) and a Wisdom Function
(to select the solution that best serves the overall public interest).

A.7.3. Mathematical Formalization

Context: This maxim is operationalized through the Wisdom Function itself. The Wisdom
Function synthesizes all the other maxims and objectives into a single score that represents the
overall "public interest" or "ethical balance" of a solution.
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Formalization: The Wisdom Function is:
$SW(x) =\sum_{i=1}"{7} w_i\cdot ¢ i(x)$$

where $c¢ i(x)$ are the component scores representing each of the seven maxims, and $w _i$
are the weights. The solution with the highest $W(x)$ is the one that best serves the public
interest according to the Islamic ethical framework.

Summary

This appendix has provided a rigorous, transparent methodology for translating Islamic legal
maxims into mathematical constraints and objective functions. Each step of the process—from
the original Arabic text to the final mathematical form—is documented and justified. This
methodology is replicable and can be applied to other ethical frameworks or policy domains.
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