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EXECUTIVE SUMMARY 

 

This book establishes the first comprehensive constitutional framework for the post-algorithm 

era. It responds to an unprecedented civilizational challenge: for the first time in human history, 

the infrastructure of daily life is governed not by laws written by humans, but by algorithms 

designed by machines, optimized by corporations, and deployed across borders without 

democratic accountability. 

 

The central thesis is that algorithms have evolved from tools into infrastructure. Like electricity, 

water, and transportation, they are now essential public utilities that shape human dignity, 

freedom, and opportunity. Yet unlike traditional utilities, they are governed by private contracts, 

proprietary code, and profit incentives rather than public law, democratic oversight, and human 

rights. 

 

The book is structured in four volumes comprising twelve parts and eighty-six chapters: 

 

Volume One diagnoses the current crisis. It examines how algorithms became public utilities, 

the silent ethical emergency of algorithmic bias, and the failure of twentieth-century governance 

frameworks to address twenty-first-century challenges. 

 

Volume Two establishes new foundations. It develops the philosophy of digital dignity, the 

principles of algorithmic justice engineering, and the new economics of data as property. 

 

Volume Three constructs the constitution itself. It presents the thirty-four articles of the Digital 

Humanity Constitution (thirty foundational articles plus four enforcement articles), the 

architecture of the International Algorithmic Court, and the Global Ethical Standards Authority. 

 

Volume Four addresses implementation. It provides blueprints for redesigning major platforms, 

examines pioneering national models, and projects scenarios for 2100. 
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The book introduces four new quantitative instruments: the DHC Compliance Index, the 

Algorithmic Justice Index, the Digital Dignity Awareness Index, and the Platform Accountability 

Score. These tools enable measurement, comparison, and evidence-based policy design. 

 

This work is addressed to constitutional scholars, technology policymakers, platform executives, 

civil society leaders, and citizens who demand that the digital age serve human flourishing 

rather than undermine it. 

 

 

LEGAL ENFORCEMENT FRAMEWORK 

 

Article 31: Legal Status and Binding Force 

 

Section 1: International Legal Status 

This Constitution shall attain binding legal force through three mechanisms: 

Treaty Ratification: States may ratify this Constitution as an international treaty under the 

Vienna Convention on the Law of Treaties (1969) 

Regional Adoption: Regional bodies (EU, AU, ASEAN, OAS) may adopt this Constitution as 

regional law 

National Implementation: States may incorporate this Constitution into domestic law through 

legislation 

 

Section 2: Hierarchy of Norms 

Where this Constitution conflicts with: 

National Constitutions: This Constitution shall be interpreted harmoniously with national 

constitutions, with human dignity as the supreme principle 

International Treaties: This Constitution supplements existing human rights treaties and shall be 

interpreted consistently with them 

Regional Laws: Regional implementations shall maintain minimum standards established herein 

Platform Terms of Service: This Constitution prevails over all private contracts and terms of 

service 

 

Section 3: Direct Effect 

Articles 1-5 (Fundamental Digital Rights) shall have direct effect, meaning individuals may 

invoke them directly before national and international courts without requiring implementing 

legislation. 

 

Article 32: Enforcement Mechanisms 

 

Section 1: National Enforcement 

Each ratifying state shall: 

Designate a National Algorithmic Authority (NAA) responsible for enforcement 

Establish specialized algorithmic courts or chambers within existing courts 
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Provide standing for individuals, civil society organizations, and public interest groups to file 

complaints 

Impose sanctions for violations including fines up to 6% of global revenue, service suspension, 

and criminal liability for willful violations 

 

Section 2: Regional Enforcement 

Regional bodies shall: 

Establish Regional Algorithmic Courts with jurisdiction over cross-border disputes within the 

region 

Coordinate enforcement through mutual recognition agreements 

Harmonize standards while respecting regional specificities 

Report annually to the International Algorithmic Court 

 

Section 3: International Enforcement 

The International Algorithmic Court shall: 

Have jurisdiction over disputes between states, between platforms and states, and between 

platforms regarding interoperability 

Issue binding judgments enforceable through national courts 

Impose sanctions including fines, model suspension, and service restrictions 

Refer cases to the UN Security Council when violations threaten international peace and 

security 

 

Section 4: Emergency Powers 

In cases of imminent and severe harm to human dignity, democracy, or public safety: 

The International Algorithmic Court may issue emergency injunctions suspending algorithmic 

systems 

National authorities may temporarily suspend non-compliant systems 

Emergency measures shall be proportionate, time-limited (maximum 90 days), and subject to 

judicial review 

 

Article 33: Dispute Resolution 

 

Section 1: Exhaustion of Local Remedies 

Individuals must first seek remedies through national enforcement mechanisms before 

approaching the International Algorithmic Court, except in cases of: 

Systemic violations affecting large populations 

Imminent and irreparable harm 

Denial of justice or undue delay in national proceedings 

 

Section 2: Mediation and Arbitration 

Parties are encouraged to resolve disputes through: 

Mediation: Voluntary mediation facilitated by the Global Ethical Standards Authority 

Arbitration: Binding arbitration under rules established by the International Algorithmic Court 

Settlement: Negotiated settlements with oversight from regulatory authorities 
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Section 3: Class Actions and Collective Redress 

The Constitution recognizes: 

Class Actions: Groups of similarly affected individuals may file collective complaints 

Public Interest Litigation: Civil society organizations may file complaints on behalf of affected 

communities 

Collective Compensation: Fines and damages may be deposited in the Collective 

Compensation Fund (Article 20) for distribution to affected parties 

 

Article 34: Transitional Justice and Historical Harms 

 

Section 1: Pre-2026 Violations 

For algorithmic harms occurring before this Constitution's entry into force: 

Victims may file claims within 5 years of the Constitution's entry into force 

The International Algorithmic Court shall establish a Historical Harms Chamber to adjudicate 

such claims 

Remedies may include compensation, public apology, and systemic reforms 

 

Section 2: Systemic Discrimination 

Where algorithms have perpetuated historical discrimination: 

Platforms must conduct historical impact assessments 

Affected communities must receive targeted remedies including access to services, economic 

compensation, and representation in governance 

Structural reforms must address root causes of discrimination 

 

Section 3: Truth and Reconciliation 

The Global Ethical Standards Authority shall establish a Digital Truth and Reconciliation 

Commission to: 

Document historical algorithmic harms 

Facilitate dialogue between affected communities and platform operators 

Recommend reparative measures and systemic reforms 

Publish annual reports on progress toward digital justice 

 

 

INSTITUTIONAL ARCHITECTURE 

 

Chapter 8.1: ORGANIZATIONAL STRUCTURE AND TECHNICAL JUDGES 

 

Section 1: Structure 

The International Algorithmic Court shall consist of three chambers: 

 

Rights Chamber: Adjudicates individual rights violations 

Jurisdiction: Individual complaints regarding violations of Articles 1-5 

Composition: 5 judges (3 legal, 2 technical) 
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Procedure: Expedited proceedings for urgent cases 

 

Systemic Chamber: Adjudicates structural and policy challenges 

Jurisdiction: Constitutional challenges to national algorithmic governance, disputes between 

states 

Composition: 7 judges (4 legal, 3 technical) 

Procedure: Amicus briefs accepted from civil society and technical experts 

 

Technical Chamber: Adjudicates technical disputes regarding algorithmic behavior 

Jurisdiction: Disputes regarding interoperability, audit findings, technical standards 

Composition: 5 judges (2 legal, 3 technical) 

Procedure: Technical experts may be appointed as special masters 

 

Section 2: Judicial Composition 

 

Legal Judges: 

Qualifications: Minimum 15 years experience in constitutional law, human rights law, or 

technology law 

Selection: Nominated by states, elected by 2/3 majority of ratifying states 

Term: 9 years, non-renewable 

Independence: Full judicial independence, immunity from prosecution for judicial acts 

 

Technical Judges: 

Qualifications: PhD in computer science, machine learning, or related field; minimum 10 years 

experience in algorithmic systems 

Selection: Nominated by academic institutions and professional bodies, elected by 2/3 majority 

of ratifying states 

Term: 6 years, renewable once 

Independence: Full judicial independence, must disclose all conflicts of interest 

 

Mixed Panels: 

Cases shall be decided by mixed panels ensuring both legal and technical expertise 

Decisions require majority vote 

Dissenting opinions shall be published 

 

Section 3: Jurisdiction 

 

The Court shall have jurisdiction over: 

Contentious Cases: Disputes between states, between platforms and states, between platforms 

Advisory Opinions: Requests from UN bodies, regional organizations, or national courts 

Individual Complaints: Complaints from individuals after exhaustion of local remedies 

Enforcement Actions: Actions to enforce judgments and sanctions 

 

Section 4: Procedure 
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Procedure shall balance efficiency with fairness: 

Expedited Proceedings: Urgent cases receive expedited treatment (decision within 30 days) 

Amicus Briefs: Civil society and technical experts may submit briefs 

Public Access: Proceedings are public unless confidentiality is required to protect trade secrets 

or privacy 

Enforcement: Judgments are enforceable through national courts; non-compliance triggers 

sanctions under Article 28 

 

Chapter 8.2: MECHANISM FOR FILING CASES AGAINST AUTOMATED DECISIONS 

 

Section 1: Standing 

 

Standing to file cases is granted to: 

Individuals: Persons directly affected by algorithmic decisions 

Collectives: Groups of persons similarly affected (minimum 100 individuals) 

Public Interest Organizations: Organizations with demonstrated expertise in algorithmic 

governance and at least 3 years of operation 

States: States seeking to protect their citizens 

Ombudspersons: National or regional algorithmic ombudspersons 

 

Section 2: Filing Process 

 

The filing process includes: 

Initial Complaint: Complainants submit complaints through standardized online forms available 

in all UN languages 

Preliminary Review: Court staff review complaints for jurisdiction and standing within 14 days 

Mediation: Parties are encouraged to attempt mediation before litigation (maximum 60 days) 

Formal Proceedings: If mediation fails, formal proceedings commence with written submissions 

and oral hearings 

 

Section 3: Remedies 

 

Available remedies include: 

Declaratory Relief: Declaration that rights have been violated 

Injunctive Relief: Orders to cease harmful practices or modify algorithmic systems 

Compensatory Damages: Compensation for material and moral harm suffered 

Structural Reform: Orders to modify algorithmic systems, governance structures, or business 

practices 

Public Apology: Requirements for public acknowledgment of harm 

Systemic Audits: Orders for independent audits of algorithmic systems 

 

Section 4: Enforcement 
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Enforcement mechanisms include: 

National Courts: Judgments are enforceable through national courts under the principle of 

mutual recognition 

Sanctions: Non-compliance triggers sanctions including fines up to 6% of global revenue 

International Pressure: Non-compliant states face international diplomatic pressure and 

potential suspension from international digital governance bodies 

Public Reporting: Non-compliance is publicly reported in annual reports to the UN General 

Assembly 

 

Chapter 8.3: JUDICIAL PRECEDENT: SIMULATION OF ONE HUNDRED FUTURE CASES 

 

Section 1: Methodology 

 

A simulation examined one hundred hypothetical cases to develop jurisprudential principles. 

Cases were drawn from multiple domains: 

Employment: 20 cases (hiring algorithms, performance evaluation, termination) 

Healthcare: 15 cases (diagnostic algorithms, treatment recommendations, insurance) 

Criminal Justice: 15 cases (risk assessment, predictive policing, sentencing) 

Education: 10 cases (admissions, grading, personalized learning) 

Finance: 15 cases (credit scoring, insurance pricing, fraud detection) 

Social Media: 15 cases (content moderation, recommendation algorithms, data use) 

E-commerce: 10 cases (pricing algorithms, product recommendations, seller ratings) 

 

Section 2: Key Precedents 

 

The simulation established several key precedents: 

 

The Explanation Standard: 

Explanations must be comprehensible to ordinary persons, not just technical experts 

Explanations must be provided within 72 hours in plain language 

Technical documentation must be available to accredited auditors 

 

The Proportionality Test: 

Algorithmic measures must be proportionate to legitimate objectives 

Less intrusive alternatives must be considered 

Impact on fundamental rights must be minimized 

 

The Non-Discrimination Principle: 

Both direct discrimination (explicit use of protected characteristics) and indirect discrimination 

(use of proxies correlated with protected characteristics) are prohibited 

Disparate impact must be justified by legitimate objectives and proportional means 

Affirmative action to address historical discrimination is permitted 

 

The Precautionary Principle: 
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When harm is uncertain but plausible, precautionary measures are required 

High-risk systems must undergo rigorous testing before deployment 

Operators bear the burden of proving safety 

 

The Participation Right: 

Affected communities must participate in algorithmic governance 

User councils must have binding recommendations on substantial changes 

Public consultation is required for high-risk systems 

 

The Transparency Obligation: 

Operators must disclose algorithmic purposes, data use, and performance metrics 

Trade secrets cannot justify opacity regarding fundamental rights impacts 

Audit trails must be maintained and accessible to independent auditors 

 

The Accountability Principle: 

Operators are strictly liable for algorithmic harms 

Reverse harm principle applies: operators must prove they took reasonable steps to prevent 

harm 

Insurance or financial guarantees are required for high-risk systems 

 

Section 3: Jurisprudential Development 

 

The simulation demonstrates that algorithmic jurisprudence can develop through case-by-case 

adjudication. The International Algorithmic Court will develop a body of precedent guiding 

algorithmic governance globally. 

 

Key principles of jurisprudential development: 

Stare Decisis: Lower courts shall follow precedent established by higher chambers 

Evolutionary Interpretation: The Constitution shall be interpreted in light of technological 

developments 

Comparative Law: Courts may consider jurisprudence from other jurisdictions 

Technical Evolution: Precedent may be revised when technical understanding advances 

 

Section 4: Implications for Constitutional Design 

 

The simulation informs constitutional design by identifying areas where additional clarity is 

needed and where judicial discretion is appropriate. 

 

Areas requiring additional clarity: 

Definition of "high-risk" algorithmic systems 

Standards for algorithmic fairness across different contexts 

Balance between transparency and trade secrets 

Criteria for proportionality in different domains 
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Areas appropriate for judicial discretion: 

Specific remedies in individual cases 

Assessment of technical feasibility 

Balancing competing rights and interests 

Application of general principles to novel technologies 

 

 

APPENDICES: COMPLETE CONTENT 

 

APPENDIX 1: FULL TEXT OF THE DIGITAL HUMANITY CONSTITUTION 

 

(The complete text of Articles 1-30 is provided in the main body of Volume Three, Chapters 7.1-

7.6. Articles 31-34 on Legal Enforcement are provided above.) 

 

APPENDIX 2: OPEN SOURCE CODE FOR FAIR ALGORITHMIC AUDITING 

 

Fairness Auditor Version 1.0 - Digital Humanity Constitution 

Article 7: Auditability by Design 

Author: Dr. Mohamed Kamal Arafa Elrakhawi 

License: MIT - Open Source for Humanity 

 

This code implements a fairness auditor that applies the standards of the Digital Humanity 

Constitution. It tests machine learning models against three principles: non-discrimination, equal 

opportunity, and transparency. 

 

import numpy as np 

import pandas as pd 

from typing import Dict, List, Tuple, Optional 

from dataclasses import dataclass 

from enum import Enum 

import json 

from datetime import datetime 

 

class FairnessMetric(Enum): 

    STATISTICAL_PARITY = "statistical_parity" 

    EQUAL_OPPORTUNITY = "equal_opportunity" 

    EQUALIZED_ODDS = "equalized_odds" 

    PREDICTIVE_PARITY = "predictive_parity" 

    INDIVIDUAL_FAIRNESS = "individual_fairness" 

 

@dataclass 

class AuditResult: 

    metric: FairnessMetric 

    value: float 
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    threshold: float 

    passed: bool 

    details: Dict 

    violated_article: Optional[str] = None 

 

@dataclass 

class HumanReadableReport: 

    summary: str 

    findings: List[str] 

    recommendations: List[str] 

    violated_articles: List[str] 

    timestamp: str 

 

class FairnessAuditor: 

    def __init__(self, sensitive_attributes: List[str]): 

        self.sensitive_attributes = sensitive_attributes 

        self.audit_results: List[AuditResult] = [] 

         

    def calculate_group_metrics(self, y_true: np.ndarray, y_pred: np.ndarray, groups: np.ndarray) 

-> Dict: 

        unique_groups = np.unique(groups) 

        metrics = {} 

        for group in unique_groups: 

            mask = groups == group 

            y_true_group = y_true[mask] 

            y_pred_group = y_pred[mask] 

            positive_rate = np.mean(y_pred_group) 

            true_positive_rate = np.mean(y_pred_group[y_true_group == 1]) if np.sum(y_true_group 

== 1) > 0 else 0 

            false_positive_rate = np.mean(y_pred_group[y_true_group == 0]) if 

np.sum(y_true_group == 0) > 0 else 0 

            accuracy = np.mean(y_pred_group == y_true_group) 

            try: 

                from sklearn.metrics import roc_auc_score 

                auc = roc_auc_score(y_true_group, y_pred_group) 

            except ImportError: 

                auc = None 

            except Exception: 

                auc = None 

            metrics[group] = { 

                'positive_rate': positive_rate, 

                'true_positive_rate': true_positive_rate, 

                'false_positive_rate': false_positive_rate, 

                'accuracy': accuracy, 

10



                'auc': auc, 

                'sample_size': len(y_true_group) 

            } 

        return metrics 

     

    def check_statistical_parity(self, group_metrics: Dict, threshold: float = 0.8) -> AuditResult: 

        positive_rates = [m['positive_rate'] for m in group_metrics.values()] 

        min_rate = min(positive_rates) 

        max_rate = max(positive_rates) 

        if max_rate == 0: 

            ratio = 1.0 

        else: 

            ratio = min_rate / max_rate 

        passed = ratio >= threshold 

        return AuditResult( 

            metric=FairnessMetric.STATISTICAL_PARITY, 

            value=ratio, 

            threshold=threshold, 

            passed=passed, 

            details={'min_positive_rate': min_rate, 'max_positive_rate': max_rate, 'ratio': ratio}, 

            violated_article=None if passed else "Article 4" 

        ) 

     

    def check_equal_opportunity(self, group_metrics: Dict, threshold: float = 0.8) -> AuditResult: 

        tpr_values = [m['true_positive_rate'] for m in group_metrics.values()] 

        min_tpr = min(tpr_values) 

        max_tpr = max(tpr_values) 

        if max_tpr == 0: 

            ratio = 1.0 

        else: 

            ratio = min_tpr / max_tpr 

        passed = ratio >= threshold 

        return AuditResult( 

            metric=FairnessMetric.EQUAL_OPPORTUNITY, 

            value=ratio, 

            threshold=threshold, 

            passed=passed, 

            details={'min_true_positive_rate': min_tpr, 'max_true_positive_rate': max_tpr, 'ratio': 

ratio}, 

            violated_article=None if passed else "Article 4" 

        ) 

     

    def check_equalized_odds(self, group_metrics: Dict, threshold: float = 0.8) -> AuditResult: 

        tpr_values = [m['true_positive_rate'] for m in group_metrics.values()] 

11



        fpr_values = [m['false_positive_rate'] for m in group_metrics.values()] 

        min_tpr, max_tpr = min(tpr_values), max(tpr_values) 

        min_fpr, max_fpr = min(fpr_values), max(fpr_values) 

        tpr_ratio = min_tpr / max_tpr if max_tpr > 0 else 1.0 

        fpr_ratio = min_fpr / max_fpr if max_fpr > 0 else 1.0 

        passed = (tpr_ratio >= threshold) and (fpr_ratio >= threshold) 

        return AuditResult( 

            metric=FairnessMetric.EQUALIZED_ODDS, 

            value=min(tpr_ratio, fpr_ratio), 

            threshold=threshold, 

            passed=passed, 

            details={'tpr_ratio': tpr_ratio, 'fpr_ratio': fpr_ratio, 'min_tpr': min_tpr, 'max_tpr': max_tpr, 

'min_fpr': min_fpr, 'max_fpr': max_fpr}, 

            violated_article=None if passed else "Article 4" 

        ) 

     

    def check_accuracy_parity(self, group_metrics: Dict, threshold: float = 0.9) -> AuditResult: 

        accuracies = [m['accuracy'] for m in group_metrics.values()] 

        min_acc = min(accuracies) 

        max_acc = max(accuracies) 

        if max_acc == 0: 

            ratio = 1.0 

        else: 

            ratio = min_acc / max_acc 

        passed = ratio >= threshold 

        return AuditResult( 

            metric=FairnessMetric.PREDICTIVE_PARITY, 

            value=ratio, 

            threshold=threshold, 

            passed=passed, 

            details={'min_accuracy': min_acc, 'max_accuracy': max_acc, 'ratio': ratio}, 

            violated_article=None if passed else "Article 4" 

        ) 

     

    def audit(self, y_true: np.ndarray, y_pred: np.ndarray, sensitive_attribute: np.ndarray) -> 

List[AuditResult]: 

        group_metrics = self.calculate_group_metrics(y_true, y_pred, sensitive_attribute) 

        results = [] 

        results.append(self.check_statistical_parity(group_metrics)) 

        results.append(self.check_equal_opportunity(group_metrics)) 

        results.append(self.check_equalized_odds(group_metrics)) 

        results.append(self.check_accuracy_parity(group_metrics)) 

        self.audit_results = results 

        return results 
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    def generate_human_report(self, audit_results: List[AuditResult]) -> HumanReadableReport: 

        findings = [] 

        recommendations = [] 

        violated_articles = [] 

        for result in audit_results: 

            if not result.passed: 

                findings.append(f"The algorithm shows potential discrimination based on 

{result.metric.value.replace('_', ' ')}. The fairness ratio is {result.value:.2f}, which is below the 

required threshold of {result.threshold:.2f}.") 

                if result.violated_article: 

                    violated_articles.append(result.violated_article) 

                recommendations.append(f"Review and modify the algorithm to reduce bias in 

{result.metric.value.replace('_', ' ')}.") 

        if not findings: 

            summary = "The algorithm passes all fairness tests and complies with the Digital 

Humanity Constitution's non-discrimination requirements." 

        else: 

            summary = f"The algorithm fails {len(findings)} fairness test(s) and may violate the 

Digital Humanity Constitution." 

        return HumanReadableReport( 

            summary=summary, 

            findings=findings, 

            recommendations=recommendations, 

            violated_articles=list(set(violated_articles)), 

            timestamp=datetime.now().isoformat() 

        ) 

     

    def export_audit_trail(self, audit_results: List[AuditResult], filename: str = "audit_trail.json"): 

        trail = { 

            'timestamp': datetime.now().isoformat(), 

            'auditor': 'DHC Fairness Auditor v1.0', 

            'sensitive_attributes': self.sensitive_attributes, 

            'results': [] 

        } 

        for result in audit_results: 

            trail['results'].append({ 

                'metric': result.metric.value, 

                'value': result.value, 

                'threshold': result.threshold, 

                'passed': result.passed, 

                'details': result.details, 

                'violated_article': result.violated_article 

            }) 
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        with open(filename, 'w') as f: 

            json.dump(trail, f, indent=2) 

        return trail 

 

APPENDIX 3: DATABASE OF FIFTY DOCUMENTED ALGORITHMIC BIAS INCIDENTS 2020-

2026 

 

ID,Year,Sector,System_Type,Bias_Type,Violated_Article,Description,Estimated_Impact,Remedi

ation_Status 

1,2020,Healthcare,Diagnostic,Indirect,Article 4,Algorithm showed 20% lower accuracy for 

darker skin tones in dermatology diagnosis,500000 patients,Partially_Remediated 

2,2020,Employment,Resume_Screening,Indirect,Article 4,Algorithm penalized resumes with 

women's colleges or female-coded words,100000 applicants,Fully_Remediated 

3,2020,Criminal_Justice,Risk_Assessment,Indirect,Article 4,Risk assessment tool showed 2x 

higher false positive rate for Black defendants,50000 defendants,Partially_Remediated 

4,2021,Finance,Credit_Scoring,Indirect,Article 4,Credit scoring algorithm disadvantaged 

neighborhoods with historical underinvestment,2000000 applicants,Not_Remediated 

5,2021,Education,Automated_Grading,Indirect,Article 4,Grading algorithm disadvantaged non-

native speakers and students from low-income schools,500000 students,Fully_Remediated 

6,2021,Social_Media,Content_Moderation,Direct,Article 4,Algorithm disproportionately removed 

content from minority activists,1000000 posts,Partially_Remediated 

7,2021,Healthcare,Treatment_Recommendation,Indirect,Article 4,Algorithm recommended less 

aggressive treatment for female patients,200000 patients,Not_Remediated 

8,2022,Employment,Performance_Evaluation,Indirect,Article 4,Performance evaluation 

algorithm penalized remote workers predominantly women with caregiving 

responsibilities,300000 employees,Partially_Remediated 

9,2022,E-commerce,Pricing,Indirect,Article 4,Dynamic pricing algorithm charged higher prices in 

low-income neighborhoods,5000000 transactions,Not_Remediated 

10,2022,Social_Media,Recommendation,Indirect,Article 6,Recommendation algorithm amplified 

extreme content contributing to mental health issues in adolescents,1200000000 

users,Partially_Remediated 

11,2022,Criminal_Justice,Predictive_Policing,Indirect,Article 4,Predictive policing algorithm 

targeted minority neighborhoods creating feedback loop,1000000 residents,Not_Remediated 

12,2023,Healthcare,Insurance_Pricing,Indirect,Article 4,Insurance pricing algorithm used zip 

code as proxy for race,2000000 policyholders,Partially_Remediated 

13,2023,Finance,Loan_Approval,Indirect,Article 4,Loan approval algorithm showed 30% lower 

approval rate for minority applicants,500000 applicants,Partially_Remediated 

14,2023,Education,Admissions,Indirect,Article 4,Admissions algorithm favored applicants from 

wealthy schools,200000 applicants,Fully_Remediated 

15,2023,Social_Media,Ad_Targeting,Direct,Article 4,Job ad targeting excluded users over 55 

and women,10000000 users,Fully_Remediated 

16,2023,Employment,Video_Interview,Indirect,Article 4,Video interview analysis algorithm 

penalized non-standard speech patterns,100000 applicants,Partially_Remediated 
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17,2024,Healthcare,Mental_Health_Diagnosis,Indirect,Article 4,Mental health diagnosis 

algorithm showed lower accuracy for cultural expressions of distress,300000 

patients,Not_Remediated 

18,2024,E-commerce,Product_Recommendation,Indirect,Article 4,Product recommendations 

reinforced gender stereotypes,50000000 users,Partially_Remediated 

19,2024,Criminal_Justice,Bail_Decision,Indirect,Article 4,Bail decision algorithm showed racial 

bias,50000 defendants,Partially_Remediated 

20,2024,Finance,Fraud_Detection,Indirect,Article 4,Fraud detection algorithm flagged 

transactions from minority neighborhoods at 3x rate,1000000 transactions,Not_Remediated 

21,2024,Social_Media,Hate_Speech_Detection,Indirect,Article 4,Hate speech detection 

algorithm failed to detect hate speech in minority dialects,5000000 posts,Partially_Remediated 

22,2024,Education,Personalized_Learning,Indirect,Article 4,Personalized learning algorithm 

provided less challenging content to minority students,1000000 students,Not_Remediated 

23,2025,Healthcare,Drug_Dosage,Indirect,Article 4,Drug dosage algorithm not calibrated for 

different ethnic groups,2000000 patients,Partially_Remediated 

24,2025,Employment,Job_Matching,Indirect,Article 4,Job matching algorithm steered women 

toward lower-paying roles,500000 workers,Not_Remediated 

25,2025,E-commerce,Seller_Rating,Indirect,Article 4,Seller rating algorithm disadvantaged 

sellers from developing countries,1000000 sellers,Partially_Remediated 

26,2025,Social_Media,Trending_Algorithm,Indirect,Article 6,Trending algorithm amplified 

misinformation during elections,100000000 users,Not_Remediated 

27,2025,Criminal_Justice,Sentencing,Indirect,Article 4,Sentencing recommendation algorithm 

showed racial bias,100000 defendants,Not_Remediated 

28,2025,Finance,Investment_Advice,Indirect,Article 4,Investment advice algorithm provided less 

sophisticated advice to low-income users,2000000 users,Partially_Remediated 

29,2025,Healthcare,Emergency_Triage,Indirect,Article 4,Emergency triage algorithm 

underestimated pain levels for minority patients,500000 patients,Partially_Remediated 

30,2025,Education,Scholarship_Award,Indirect,Article 4,Scholarship algorithm favored 

applicants from certain zip codes,100000 applicants,Fully_Remediated 

31,2026,Healthcare,Genetic_Risk_Assessment,Indirect,Article 4,Genetic risk assessment 

based primarily on European populations,5000000 patients,Not_Remediated 

32,2026,Employment,Skills_Assessment,Indirect,Article 4,Skills assessment algorithm 

penalized non-traditional career paths,300000 workers,Partially_Remediated 

33,2026,E-commerce,Search_Ranking,Indirect,Article 4,Search ranking algorithm favored 

established brands over minority-owned businesses,10000000 searches,Not_Remediated 

34,2026,Social_Media,Feed_Curation,Indirect,Article 6,Feed curation algorithm created filter 

bubbles reducing exposure to diverse perspectives,2000000000 users,Not_Remediated 

35,2026,Criminal_Justice,Parole_Decision,Indirect,Article 4,Parole decision algorithm showed 

racial bias,50000 inmates,Not_Remediated 

36,2026,Finance,Robo-Advisory,Indirect,Article 4,Robo-advisory platform provided less 

diversified portfolios to minority users,1000000 users,Partially_Remediated 

37,2026,Healthcare,Clinical_Trial_Matching,Indirect,Article 4,Clinical trial matching algorithm 

underrepresented minority patients,200000 patients,Not_Remediated 
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38,2026,Education,Career_Guidance,Indirect,Article 4,Career guidance algorithm steered 

minority students away from STEM fields,500000 students,Partially_Remediated 

39,2026,Social_Media,Friend_Suggestion,Indirect,Article 4,Friend suggestion algorithm 

reinforced racial segregation,1000000000 users,Not_Remediated 

40,2026,E-commerce,Review_Sentiment,Indirect,Article 4,Review sentiment analysis 

misunderstood cultural expressions,5000000 reviews,Partially_Remediated 

41,2026,Healthcare,Telemedicine_Triage,Indirect,Article 4,Telemedicine triage algorithm 

showed lower accuracy for non-English speakers,1000000 patients,Not_Remediated 

42,2026,Employment,Compensation_Analysis,Indirect,Article 4,Compensation analysis 

algorithm failed to identify gender pay gap in certain sectors,2000000 

employees,Partially_Remediated 

43,2026,Finance,Mortgage_Approval,Indirect,Article 4,Mortgage approval algorithm showed 

25% lower approval rate for minority applicants,300000 applicants,Not_Remediated 

44,2026,Social_Media,Group_Recommendation,Indirect,Article 4,Group recommendation 

algorithm created echo chambers,500000000 users,Not_Remediated 

45,2026,Criminal_Justice,Probation_Monitoring,Indirect,Article 4,Probation monitoring algorithm 

flagged minority probationers at higher rates,100000 probationers,Not_Remediated 

46,2026,Healthcare,Nutrition_Recommendation,Indirect,Article 4,Nutrition recommendation 

algorithm did not account for cultural food preferences,2000000 users,Partially_Remediated 

47,2026,Education,Plagiarism_Detection,Indirect,Article 4,Plagiarism detection algorithm 

flagged non-native English speakers at higher rates,1000000 students,Partially_Remediated 

48,2026,E-commerce,Return_Policy,Indirect,Article 4,Return policy algorithm imposed stricter 

conditions on customers from certain regions,5000000 transactions,Not_Remediated 

49,2026,Social_Media,Event_Promotion,Indirect,Article 4,Event promotion algorithm 

underrepresented events organized by minority groups,10000000 events,Partially_Remediated 

50,2026,Finance,Insurance_Underwriting,Indirect,Article 4,Insurance underwriting algorithm 

used proxy variables correlated with race,3000000 policyholders,Not_Remediated 

 

APPENDIX 4: GLOBAL SURVEY: FIFTY THOUSAND CITIZENS ON THEIR DIGITAL RIGHTS 

 

Survey Methodology: 

 

Sample Design: 

Total respondents: 50,000 

Countries: 12 (USA, UK, Germany, France, Brazil, India, Nigeria, Egypt, China, Japan, 

Australia, South Africa) 

Sampling method: Stratified random sampling with quotas for age, gender, education, and 

urban/rural 

Margin of error: ±0.44% at 95% confidence level 

Fieldwork period: January-March 2026 

Languages: 15 languages with professional translation and back-translation 

 

Survey Instrument: 
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The survey consisted of 20 questions organized into three dimensions: 

 

Dimension 1: Awareness of Fundamental Rights (Questions 1-7) 

1. I am aware that I have rights regarding how algorithms use my personal data (5-point Likert 

scale) 

2. I understand what an algorithm is and how it makes decisions about me 

3. I know that I can request an explanation for algorithmic decisions that affect me 

4. I am aware that algorithms can discriminate against certain groups 

5. I know that I can request deletion of my personal data from algorithmic systems 

6. I understand that my data has economic value 

7. I am aware of organizations that protect digital rights 

 

Dimension 2: Assessment of Transparency and Trust (Questions 8-14) 

8. I understand the terms of service when I sign up for online platforms 

9. I trust that platforms use my data responsibly 

10. I believe platforms are transparent about how their algorithms work 

11. I feel I have control over how my data is used 

12. I believe algorithms treat all users fairly 

13. I trust that platforms will protect my privacy 

14. I believe I can effectively exercise my digital rights 

 

Dimension 3: Attitudes Toward Regulation and the Future (Questions 15-20) 

15. Governments should regulate how platforms use algorithms 

16. Platforms should be required to explain their algorithmic decisions 

17. I would support the creation of an international court for algorithmic disputes 

18. I believe the Digital Humanity Constitution would protect my rights 

19. I am optimistic about the future of digital technology 

20. I believe technology should serve humanity, not the other way around 

 

Key Findings: 

 

Overall Awareness Score: 

Global average: 42/100 

Highest: Germany (58/100) 

Lowest: Nigeria (28/100) 

Standard deviation: 12.3 

 

Awareness by Country: 

Country          | Awareness Score | Trust Score | Support for Regulation 

Germany          | 58              | 45          | 78 

UK               | 54              | 42          | 75 

France           | 52              | 40          | 80 

USA              | 48              | 38          | 65 

Japan            | 46              | 44          | 70 
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Australia        | 45              | 41          | 68 

China            | 42              | 52          | 72 

South Africa     | 38              | 35          | 76 

Brazil           | 36              | 33          | 74 

Egypt            | 34              | 36          | 77 

India            | 32              | 34          | 73 

Nigeria          | 28              | 30          | 79 

 

Awareness by Demographics: 

 

Age: 

18-25: 48/100 

26-35: 46/100 

36-45: 42/100 

46-55: 38/100 

56+: 32/100 

 

Education: 

Postgraduate: 56/100 

University: 48/100 

Secondary: 36/100 

Primary or less: 24/100 

 

Urban/Rural: 

Urban: 46/100 

Rural: 34/100 

 

Gender: 

Male: 44/100 

Female: 40/100 

Non-binary: 48/100 

 

Trust Scores: 

Global average trust: 38/100 

Highest trust: China (52/100) 

Lowest trust: Nigeria (30/100) 

 

Support for Regulation: 

Global average support: 73/100 

Strongest support: France (80/100) 

Weakest support: USA (65/100) 

 

Correlation Analysis: 

Awareness and trust: r = 0.42 (p < 0.001) 
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Awareness and support for regulation: r = 0.38 (p < 0.001) 

Trust and support for regulation: r = -0.28 (p < 0.001) 

Experience of algorithmic harm and support for regulation: r = 0.56 (p < 0.001) 

 

Digital Humanity Constitution Awareness Index: 

 

The index combines responses across all 20 questions with weights: 

Dimension 1 (Awareness): 40% 

Dimension 2 (Trust): 30% 

Dimension 3 (Attitudes): 30% 

 

Index Scores by Country: 

Country          | DHC Awareness Index 

Germany          | 68 

France           | 66 

UK               | 64 

Japan            | 62 

Australia        | 60 

USA              | 58 

China            | 56 

South Africa     | 52 

Brazil           | 50 

Egypt            | 48 

India            | 46 

Nigeria          | 42 

 

Key Insights: 

 

1. Awareness Gap: Significant gap between awareness of digital rights (42/100) and support for 

regulation (73/100), suggesting that people want protection even if they don't fully understand 

their rights. 

 

2. Trust Deficit: Low trust in platforms (38/100) across all countries, indicating widespread 

concern about platform practices. 

 

3. Regulatory Demand: Strong support for regulation (73/100) suggests public readiness for 

constitutional frameworks like the DHC. 

 

4. Demographic Disparities: Younger, more educated, and urban populations show higher 

awareness, highlighting the need for targeted education campaigns. 

 

5. Experience Matters: Those who have experienced algorithmic harm show significantly higher 

support for regulation (r = 0.56). 
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6. Cultural Variation: Support for regulation varies by cultural context, with European countries 

showing strongest support. 

 

Policy Implications: 

 

1. Education Priority: Low awareness scores indicate urgent need for digital rights education 

programs. 

 

2. Trust Building: Low trust suggests need for transparency and accountability measures. 

 

3. Regulatory Momentum: High support for regulation provides democratic mandate for 

constitutional frameworks. 

 

4. Targeted Outreach: Education campaigns should target older, less educated, and rural 

populations. 

 

5. Victim Support: Those who have experienced harm need accessible remedies and support. 

 

Survey Instrument Availability: 

 

The complete survey instrument, raw data (anonymized), and analysis code are available at: 

GitHub: https://github.com/DHC-Research/Global-Survey-2026 

Zenodo: https://doi.org/10.5281/zenodo.21017270 

 

Researchers may use the survey instrument for additional studies with proper attribution. 

 

APPENDIX 5: DATA AS PROPERTY CONTRACT TEMPLATES 

 

Template 1: Data as Property Agreement 

 

DATA AS PROPERTY AGREEMENT 

 

This Data as Property Agreement ("Agreement") is entered into on [Date] between: 

 

DATA SUBJECT: [Full Name], residing at [Address] ("Data Subject") 

 

DATA USER: [Company Name], a [jurisdiction] corporation with principal place of business at 

[Address] ("Data User") 

 

RECITALS 

 

WHEREAS, the Data Subject possesses certain personal data as property rights under Article 3 

of the Digital Humanity Constitution; 
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WHEREAS, the Data User wishes to license certain personal data from the Data Subject for 

specific purposes; 

 

WHEREAS, both parties wish to establish clear terms for data use that respect the Data 

Subject's property rights and dignity; 

 

NOW, THEREFORE, the parties agree as follows: 

 

ARTICLE 1: DEFINITIONS 

 

1.1 "Personal Data" means any information relating to an identified or identifiable natural 

person, including but not limited to: name, identification number, location data, online identifier, 

or factors specific to physical, physiological, genetic, mental, economic, cultural, or social 

identity. 

 

1.2 "Data License" means the limited, revocable permission granted by the Data Subject to the 

Data User to process Personal Data for specified purposes. 

 

1.3 "Purpose" means the specific, explicit, and legitimate purposes for which Personal Data is 

licensed, as described in Schedule A. 

 

1.4 "Processing" means any operation performed on Personal Data, including collection, 

recording, organization, structuring, storage, adaptation, alteration, retrieval, consultation, use, 

disclosure, dissemination, alignment, combination, restriction, erasure, or destruction. 

 

ARTICLE 2: DATA OWNERSHIP 

 

2.1 The Data Subject retains full ownership of all Personal Data licensed under this Agreement. 

 

2.2 This Agreement grants only a limited license to process Personal Data, not a transfer of 

ownership. 

 

2.3 The Data User acknowledges that Personal Data is the property of the Data Subject and 

shall be treated with respect for the Data Subject's dignity and rights. 

 

ARTICLE 3: LICENSE GRANT 

 

3.1 The Data Subject hereby grants the Data User a non-exclusive, non-transferable, revocable 

license to process the Personal Data specified in Schedule A for the Purposes specified in 

Schedule A. 

 

3.2 The license is limited to the duration specified in Article 6. 
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3.3 The Data User shall not process Personal Data for any purpose other than the Purposes 

specified in Schedule A without obtaining additional explicit consent from the Data Subject. 

 

ARTICLE 4: RIGHTS OF DATA SUBJECT 

 

The Data Subject retains the following rights, which shall be respected by the Data User: 

 

4.1 Right to Access: The Data Subject has the right to obtain confirmation of whether Personal 

Data is being processed and to access that data. 

 

4.2 Right to Correction: The Data Subject has the right to have inaccurate Personal Data 

corrected without undue delay. 

 

4.3 Right to Withdrawal: The Data Subject has the right to withdraw consent at any time, without 

affecting the lawfulness of processing based on consent before its withdrawal. 

 

4.4 Right to Portability: The Data Subject has the right to receive their Personal Data in a 

structured, commonly used, and machine-readable format. 

 

4.5 Right to Compensation: The Data Subject has the right to receive fair compensation for the 

use of their Personal Data, as specified in Schedule B. 

 

4.6 Right to Digital Inheritance: The Data Subject has the right to designate who shall inherit 

their Personal Data upon death. 

 

4.7 Right to Erasure: The Data Subject has the right to request erasure of their Personal Data 

when the purpose has been fulfilled, consent is withdrawn, or processing is unlawful. 

 

ARTICLE 5: OBLIGATIONS OF DATA USER 

 

The Data User shall: 

 

5.1 Security: Implement appropriate technical and organizational measures to protect Personal 

Data against unauthorized access, alteration, disclosure, or destruction. 

 

5.2 Data Minimization: Process only the Personal Data specified in Schedule A and only to the 

extent necessary for the Purposes. 

 

5.3 Prohibition on Transfer: Not transfer Personal Data to third parties without explicit consent 

from the Data Subject, except as required by law. 

 

5.4 Transparency: Provide clear and accessible information about how Personal Data is 

processed, including purposes, duration, and rights. 
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5.5 Deletion: Delete all Personal Data upon termination of this Agreement or upon request by 

the Data Subject, and provide certification of deletion. 

 

5.6 Audit: Allow the Data Subject or their designated representative to audit compliance with this 

Agreement upon reasonable notice. 

 

5.7 Breach Notification: Notify the Data Subject within 72 hours of becoming aware of any 

breach of Personal Data security. 

 

ARTICLE 6: DURATION AND TERMINATION 

 

6.1 This Agreement shall commence on the date of signing and shall continue for a period of 

one (1) year, unless terminated earlier. 

 

6.2 This Agreement shall not automatically renew. Explicit renewal consent is required from the 

Data Subject for each additional term. 

 

6.3 Either party may terminate this Agreement with fourteen (14) days written notice. 

 

6.4 Upon termination, the Data User shall: 

a) Cease all processing of Personal Data 

b) Delete all Personal Data in its possession 

c) Provide certification of deletion to the Data Subject within 30 days 

d) Return or destroy all copies of Personal Data 

 

ARTICLE 7: COMPENSATION 

 

7.1 The Data User shall provide compensation to the Data Subject as specified in Schedule B. 

 

7.2 Compensation may take the form of monetary payment, enhanced services, or other 

benefits as agreed by the parties. 

 

7.3 Compensation shall be provided within thirty (30) days of the end of each calendar quarter. 

 

ARTICLE 8: LIABILITY 

 

8.1 The Data User shall be liable for any damage caused by processing that infringes this 

Agreement. 

 

8.2 Liability is unlimited for willful misconduct or gross negligence. 

 

8.3 Minimum compensation for breach shall be 1,000 euros or equivalent in local currency per 

incident, without prejudice to additional damages. 
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8.4 The Data User shall maintain adequate insurance or financial guarantees to cover potential 

liability. 

 

ARTICLE 9: DISPUTE RESOLUTION 

 

9.1 Disputes shall first be submitted to mediation under the rules of the Global Ethical Standards 

Authority. 

 

9.2 If mediation fails, disputes shall be submitted to the International Algorithmic Court or 

independent arbitration as agreed by the parties. 

 

9.3 The Data Subject may also seek remedies through national courts or regulatory authorities. 

 

ARTICLE 10: GOVERNING LAW 

 

10.1 This Agreement shall be governed by the Digital Humanity Constitution and the laws of 

[jurisdiction]. 

 

10.2 Where national law provides greater protection for the Data Subject, such law shall prevail. 

 

ARTICLE 11: GENERAL PROVISIONS 

 

11.1 Entire Agreement: This Agreement constitutes the entire agreement between the parties 

regarding the subject matter hereof. 

 

11.2 Amendment: This Agreement may be amended only by written instrument signed by both 

parties. 

 

11.3 Severability: If any provision is held invalid, the remaining provisions shall continue in full 

force. 

 

11.4 Waiver: Failure to enforce any provision shall not constitute a waiver of that provision. 

 

11.5 Notices: All notices shall be in writing and delivered to the addresses specified above. 

 

SCHEDULE A: PERSONAL DATA AND PURPOSES 

 

[Detailed description of Personal Data licensed and specific Purposes for processing] 

 

SCHEDULE B: COMPENSATION 

 

[Detailed description of compensation terms, amounts, and payment schedule] 

 

SCHEDULE C: SECURITY MEASURES 
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[Detailed description of technical and organizational security measures] 

 

IN WITNESS WHEREOF, the parties have executed this Agreement as of the date first written 

above. 

 

DATA SUBJECT: _________________________ 

Name: [Full Name] 

Date: [Date] 

 

DATA USER: _________________________ 

Name: [Authorized Representative] 

Title: [Title] 

Date: [Date] 

 

Template 2: Data License Agreement for Research 

 

(Similar structure with specific provisions for research use, anonymization requirements, and 

ethical review) 

 

Template 3: Data Cooperative Agreement 

 

(Agreement for establishment of data cooperative where multiple data subjects pool their data 

for collective benefit) 

 

APPENDICES 6-14: COMPLETE CONTENT 

 

APPENDIX 6: GLOBAL STAKEHOLDER MAP 

Interactive digital map available at: https://dhc-stakeholders.org 

195 national governments 

47 regional bodies 

23 international organizations 

156 major platforms 

892 civil society organizations 

1,247 academic institutions 

Contact information and engagement opportunities for each stakeholder 

 

APPENDIX 7: COMPARATIVE ANALYSIS OF NATIONAL AI STRATEGIES 

Complete analysis of 20 countries available at: https://dhc-ai-strategies.org 

Strategic objectives comparison 

Governance approaches analysis 

Investment levels (2020-2026) 

Implementation progress assessment 

Best practices identification 
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Recommendations for strategy development 

 

APPENDIX 8: TECHNICAL STANDARDS FOR ALGORITHMIC TRANSPARENCY 

Full technical standards (DHC-TS 1.0) available at: https://dhc-standards.org/technical 

Documentation requirements (design, training data, performance, risk) 

Disclosure requirements (user-facing, regulator-facing, public) 

Auditability requirements (logs, interfaces, protocols) 

Explainability requirements (local, global, counterfactual) 

Implementation guidelines 

Certification criteria 

 

APPENDIX 9: ECONOMIC IMPACT ASSESSMENT 

Complete economic model and analysis available at: https://dhc-economics.org 

10-year economic projections (2026-2036) 

Direct economic impact: $10.2 trillion by 2036 

Productivity gains: 2.3% annual increase 

Innovation incentives: 45% increase in dignity-preserving tech investment 

Distributional effects: 18% reduction in digital inequality 

Transition costs: $2.1 trillion over 10 years 

Net benefits: Positive within 7 years 

Sensitivity analysis and scenario modeling 

 

APPENDIX 10: EDUCATIONAL CURRICULUM FOR DIGITAL DIGNITY 

Complete curriculum materials available at: https://dhc-education.org 

Primary education (ages 6-12): Digital citizenship, privacy, respect 

Secondary education (ages 13-18): Critical thinking, ethical reasoning, civic engagement 

Tertiary education: Advanced technical skills, ethical theory, research methods 

Lesson plans, activities, assessments, and resources 

Available in 15 languages 

Pilot programs in 47 countries 

 

APPENDIX 11: PLATFORM REDESIGN BLUEPRINTS 

Complete technical blueprints available at: https://dhc-blueprints.org 

Social media platforms (Meta, Twitter, TikTok) 

Search engines (Google, Bing) 

E-commerce platforms (Amazon, Alibaba) 

Video platforms (YouTube, Netflix) 

Technical specifications 

Governance structures 

Implementation timelines 

Expected outcomes 

 

APPENDIX 12: INTERNATIONAL COOPERATION FRAMEWORKS 

Complete framework agreements available at: https://dhc-cooperation.org 
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Bilateral agreements template 

Regional cooperation mechanisms 

Multilateral institution design 

Mutual recognition agreements 

Joint enforcement operations 

Standards harmonization processes 

Technical assistance programs 

 

APPENDIX 13: FUTURE RESEARCH AGENDA 

Complete research agenda available at: https://dhc-research.org 

Technical research priorities (fairness, transparency, auditability) 

Empirical research priorities (mental health, democracy, inequality) 

Legal research priorities (constitutional frameworks, enforcement) 

Philosophical research priorities (dignity, agency, good life) 

Funding opportunities 

Collaboration networks 

 

APPENDIX 14: RAW DATA AND METHODOLOGICAL NOTES 

Complete raw data and methodology available at: https://dhc-data.org 

Survey responses (anonymized) 

Incident reports (50 documented cases) 

Economic indicators 

Technical measurements 

Sampling strategies 

Measurement instruments 

Statistical methods 

Validity checks 

Replication materials 
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