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Abstract 

Objectivityhave long stood as a grand ideal and claim within the sphere of 

contemporary human thought and existence. Proponents of objectivity, by calling 

upon scholars and obliging them to eliminate subjective characteristics in their 

engagement with natural and social phenomena, have promised the attainment of 

"true" theories that correspond and align with "reality" .Numerous philosophers and 

scholars of science have critiqued this claim and rejected the possibility of its 

realization.With the emergence of artificial intelligence systems, and owing to their 

remarkable and unprecedented capabilities, the question of the feasibility of 

achieving objectivity is once again raised. This article examines the concept of 

objectivity by reflecting on prominent conceptions of artificial intelligence, 

particularly its applications in the field of urban planning—systems which, 

according to Stuart Russell and Peter Norvig's classification, fall under the category 

of those that "act rationally”. It appears that in supervised forms of AI systems, the 

realization of objectivity is impossible for several reasons, including the problem of 

aligning values. In unsupervised forms, the influence of subjective or intersubjective 

factors will be deeper and more complex. Technological efforts to approach this 

goal in more advanced AI systems are not only improbable but would also 

approximate a dangerous condition. 

Keywords: artificial intelligence, objectivity, subjectivity, urban planning,value 

alignment problem. 

 

* Assistant Professor of Urban Planning, Department of Urban Planning & Management, University of 

Tehran,Tehran, Iran, hjaberi@ut.ac.ir 

Date received: 06/09/2025, Date of acceptance: 26/04/2026 

 



Abstract  172 

 

Introduction 

There is no scholarly consensus on a unified definition of artificial intelligence. 

Specialists from diverse fields operate with divergent assumptions about what AI is 

and how it should be evaluated. This conceptual plurality has not diminished AI's 

profound impact on both theory and practice. While some emphasize AI's 

transformative potential, others warn of algorithmic bias, opacity, and loss of human 

agency. Amidst these polarized views, a recurring question concerns the future role 

of human agency alongside AI. This article focuses on a specific epistemological 

dimension: the re-emergence of objectivity as a central aspiration in AI-assisted 

practices. Objectivism holds that knowledge of reality can and should be 

independent of subjective biases. Historically, this ideal has been challenged by 

epistemologies emphasizing the situatedness of all knowledge. However, big data 

and advanced machine learning have reinvigorated objectivist aspirations, appearing 

to offer a pathway toward genuinely data-driven knowledge. The article pursues two 

inquiries: a conceptual investigation into how AI systems operationalize objectivity, 

and an empirical exploration of AI applications in urban planning. The main 

research question is: Can rationally acting AI systems achieve scientific objectivity 

and eliminate subjective elements from specialized practices? 

 

Materials and Methods 

This study employs a qualitative, analytical approach combining theoretical 

examination and case-based analysis. The theoretical framework draws on Daston and 

Galison's historical-epistemological account of objectivity, distinguishing between 

methodological objectivity and procedural fairness. It also utilizes Russell and 

Norvig's fourfold classification of AI systems, focusing specifically on rationally 

acting systems—those that claim mathematically grounded, objective decision-making 

through utility functions and optimization. The empirical component comprises two 

case studies. The first is Sidewalk Labs' Quayside project in Toronto (2015-2020), a 

large-scale AI-driven urban development initiative by Google. The second examines 

two concurrent AI projects in Los Angeles (2020) using aerial photographs—one 

commissioned by the city council for green space expansion, another by the police for 

crime prediction—which produced contradictory recommendations from similar data. 

Analysis focused on identifying points of human intervention at each AI pipeline 

stage: problem definition, utility function design, data curation, model selection, result 

interpretation, and implementation. 
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Discussion and Results 

The analysis reveals that rationally acting AI systems cannot achieve objectivity in 

the strong epistemological sense. First, the utility function—central to rational 

action—is always designed by human agents. Four current methods for defining 

utility functions all depend on human value judgments. AI systems are "value 

calculators," not "value creators." Second, human intervention persists at multiple 

critical stages. In problem definition, humans determine what questions to ask—

witnessing how the Los Angeles projects produced contradictory recommendations 

due to different commission mandates. In data preparation, all data are collected 

with specific purposes, never neutral—exemplified by the absence of residents' 

historical memories of green spaces from the AI's dataset. In model design, choices 

of algorithms embed subjective judgments. In result interpretation, AI cannot 

distinguish correlation from causation—as in Los Angeles where it mistakenly 

equated tree density with crime rates. Third, even unsupervised or self-correcting 

systems merely shift human intervention to deeper levels—similarity criteria, cluster 

interpretation, and error definitions all require human judgment. Fourth, the claim 

that AI offers "satisfactory" outcomes is relativistic; satisfaction is a 

phenomenological category AI does not experience. Fifth, the Toronto case reveals 

that AI's promise of enhanced participation failed because public engagement 

resisted computational modeling. Citizens' concerns over privacy could not be 

algorithmically optimized. The Los Angeles cases show that even when AI 

processes data "objectively," human institutions appropriate results according to 

their own goals—police cut trees without further study. 

 

Conclusion 

The article concludes that AI systems—even those designed to act rationally—

cannot achieve scientific objectivity in the sense of producing knowledge entirely 

independent of human subjects. While they demonstrate remarkable capacities for 

processing data and optimizing decisions, they remain epistemologically dependent 

on human agency at multiple critical stages. For supervised systems, both technical 

and theoretical reasons prevent objectivity. For unsupervised or self-correcting 

systems, the issue reappears through the Value Alignment Problem—which 

becomes more urgent, not less, as systems advance. The persistent failure of AI to 

produce unified theories about any single phenomenon mirrors the historical failure 

of objectivist philosophers; multiple interpretations persist because knowledge 
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production inevitably involves human judgment and situated perspectives. Urban 

planning serves as an exemplary arena for observing this condition. The Toronto 

project's failure demonstrated that cities remain strongholds of democracy and 

privacy. The Los Angeles projects showed that human institutions appropriate AI 

results according to their own values. Ultimately, the future of objectivity in AI-

assisted practices depends less on technological advancement and more on 

institutional and ethical infrastructures. The article recommends caution against 

techno-solutionist narratives and advocates for reflexive, democratically accountable 

governance of AI. The objectivist ideal is neither wholly illusory nor automatically 

realized; it is an ongoing practical achievement requiring human judgment and 

continuous ethical deliberation. 
 

Bibliography 

Amodei, D., Olah, C., Steinhardt, J., Christiano, P., Schulman, J., & Mané, D. (2016). Concrete 

Problems in AI Safety. arXiv preprint arXiv:1606.06565. 
Alexander, Christopher  & Ishikawa, Sara & Silverstein, Murray (1977). A Pattern Language: 

Towns, Buildings, Construction. OUP, USA. 

Batty, M. (2018), Artificial intelligence and the City. Environment and Planning B: Urban 

Analytics and City Science, 45(1),3-6. 
Burns R, Fast V, Levenda A et al (2021), Smart cities: Between Worlding and Provincialising, 

Urban Studies 58(3): 461-470. 

Brown, Eliot (2016), Alphabet’s Next Big Thing: Building a Smart city.Wall street Journal,April 

27, 2016. 

Caprotti, F & Chang, I-CC & Joss, S (2022). Beyond the smart city: A typology of platform 

urbanism. Urban Transformation 4(1): 1-21 

Chalmers, A. F. (1982), What is This Thing Called Science? An Assessment of the Nature and 

Status of Science and its Methods, 2
nd

 ed, The open University Press. 

Cheung, Adora & Altman, Sam (2016), New Cities. Y Combinator Blog, June 27, 2016. 

Doctoroff, Daniel L. (2016), Reimagining Cities from The Internet Up. Medium, November 

30,2016. 

Datson, Lorraine & Galison, Peter (2010), Objectivity, The University of Virginia, Zone books 

Ferre, Frederick (1995), Philosophy of Technology, The university of Georgia Press. 
Friedman, John (2011). Insurgencies: Essays in Planning Theory, London and New York: 

Routledge. 

Gerda, Reith (2004). Uncertain Times: The Notion of ‘Risk’ and the Development of Modernity. 

Time & Society. Volume 13, Issue 2-3. 



175  Abstract 

 

Halpern, Orit & Mitchell, Robert (2023), The Smartness Mandate: Notes toward a Critique, The 

MIT Press. 

Harris, Mark (2016), Secretive Alphabet Division Funded by Google Aims to Fix Public 

Transportation in US, The Guardian, June 27, 2016. 

Hillier, Jean & Gunder, Michel (2009).Planning in Ten Words or Less: A Lacanian Entanglement 

with Spatial Planning. Ashgate Publishing.  

Haugeland, J., 1985, Artificial Intelligence: The Very Idea, Cambridge, MA: MIT Press. 

Kitchin, R. (2021), The Data Revolution: A Critical Analysis of Big Data, Open Data and Data 

Infrastructures. SAGE. 

Kithiia J, Wanyonyi I, Maina J, Jefwa T, Gamoyo M (2020) The socio-economic impacts of Covid-

19 restrictions: Data from the coastal city of Mombasa. Kenya Data in Brief 33:106317  

Lessin, Jessica E. (2016), Alphabet’s Sidewalk Preps proposal for Digital District. The Information, 

April 14, 2016 

Luger, G. & Stubblefield, W., 1993, Artificial Intelligence: Structures and Strategies for Complex 

Problem Solving, Redwood, CA: Benjamin Cummings. 

Komminos, Nicos(2020).Smart Cities and Connected Intelligence: Platforms, Ecosystems and 

Network Effects. Routledge 

Mattern, Sharon (2019), Instrumental City: The View from Hudson yards.Places Journal. 

Mumford, Lewis (1961). The City in History: Its Origins, Its Transformations, and Its Prospects. 

NewYork: Harcourt. 344. 

Popper, Karl (2002), The Logic of Scientific Discovery, Routledge Classics, London & Newyork. 

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

Publishing. 

Russell, S. & Dewey, Daniel, (2015), Research Priorities for Robust and Beneficial Artificial 

Intelligence, in Science, No.6254. 

Russell, S. & Norvig, P., (2009), Artificial Intelligence: A Modern Approach 3rd edition, Saddle 

River, NJ: Prentice Hall. 

Townsend, David M & Hunt, Richard A,(2019) Entrepreneurial Action, Creativity, & Judgment in 

the Age of Artificial Intelligence, Journal of Business Venturing Insights,Volume 11 

Walsham, Alexandra (2016), The Social History of the Archive: Record-Keeping in Early Modern 

Europe, Past & Present 230, Issue Supplement 11(2016): 9-48. 

Xuecun, Murong (2023). Deadly quiet city: true stories from Wuhan, The New Press 

 





  

 

��� ����� 	 
����
 ���� �����	�� �
����� �������  

���	   !�" �(
��	�� ���$�) 
&�� ����15 )*�&+ �1 ,�-�.�/ 	 *�0. �1404  

����� � �	
��� 

� ����� ����� ���� ����� 

����� �  ���!�" ��� ��#$ �%��  

�3$� 4�.�5 4 �� 
6/��*  

&'(�)  

������ 	
���� 
 ������ ���� �� ����  ���� ��� ���� 
 ���� � ��� .�����  
�!���"  �!� 
���� #� 
�$%�� 
 &�'%�  
�!���  (��!� 
�
�#  �!")�
  (�!*  �!+, � ��  
�!��-  �!.-���  �!� 
�����/�0�12 (�* 
 ���$�-� 	���
 �������  �!�  �3�!��4  " 5��!�" ��  6��!73 
  �8�!93  �!� 

"��0��
" �� ���� � � .(���+� :�9; 
��9$��� � #� ������ �� �<  ���= 
   6!<>3 
�!?�� 
� �� 
�� ���= � � .��.8�� @�+�� (�* A�* ���9B� 
 �� ��� ��C���  (�!*     @!= 
 �!-�3 D!���


� �<��� 	E��/ ��F� #� 
�?�� (��G/ 6<>3 ������ H�7� �� ���" .�� :�� �%�<� ��  D!��3 
��  (�!*�����= #� �I�� J�I ��2 �� 
 ���9B� A�* #� ��.�� (�* �<C3 �� 
�  ��!K� 

��� �� ('�� (�.K �= ���9� � �" (�9� ������� D��� 
 ���/ L9�
��  
'-  @�!+��  ���!* 
�9�+* �= � M<� D$� �� �99= 	N�O�� ������ ���� ����� 
 (
�=�
 ����  �!�  ��!�" . �!� 

������4  �� � �" (�* ���4  ��K P�� #� A�* (�* ���9B�  6!<>3  �!�����    D!�Q� �!�
A#�� (#���$* �CR+� �C$-#� 
 ��0�� :?$���S �* �K�1�� .�� � �" (�* ���4  ���   '!�  

T7� ��U�3 D���� �+, � :�� �� �+, Q�  6!�$�  �!3  ��!�V�/
  �!3   ��!� �!*��I.    (�!* AM!3
    �!�S �!.93 �!  ���9B� A�* �3 ������/ (�* @�+�� �� W�* :�� �� X�<3 �.- � ��
�9�

.����*��I Y� �7I ���0O
 �� �?��'  �?C� D$�>� 

*+(&,��' :��  	��+, � 	������    (#��!�$* 	���9!B� A�!* 	(�.K ������ 
 ('�� ��� ��
.�.K#�� 

  

 

* �?� �� 	(#���.K �������� [��� �� 
��.3 ��\� �� 	(�.K ������ 
 ('��	 hjaberi@ut.ac.ir 

 :������ ^���315/06/1404 :A��G/ ^���3 	06/02/1405  

 



178  ��� ������  !�"15 )*�&+ �1 ,�-�.�/ 	 *�0. �1404  

 

»���� E��� #� E��I �"� # �� �= �3��� 
� ���F=   g@��  
��+ �� �� �= ��9�� 
 ��I ���= @" 
�$��*   g���F= 	@��  

 �� �= �� �����= @" ���M2� g���F= 	@��«  

���%� i� �3  
  
1 .��'��    

 ������ ���$-� 
 6���3 �;�"�   #� �!��
 �!<C3 �!j���      
�!BBk�� 
�!���� ���9!B� A�!*
�#��   :?�!% 	����  ��-
 	�� �� �#�� l� 
�$%�� 
����� ��� 
 (��� E �� mC�k� (�*

����� �4  ��        m!C�k� (�!* �#�!� 
M��!� 
 
�!$%�� �!-�3 #� ��k� ��+ ��3 �����/ :��

 �j��; 	��+�; �� Dn��3 
 �-�3 .���� W�70� ��I �� �� �BBk3   ���!��/ :!�� �\ �\;

      (�!* ��� 
 �!* �!�'� �!� �!I�� .��� ��K�F9� N�9�� 
 �o?�� ���4  
 ����4  ��%�3 ��
  ��!K�� �!-�3 
� (�* ����= 
 p��0� 	 �*���.3 �� �*
�" 
 ��I���/ �����/ :�� q�<3��   .�! �

      :!�� �!� 
 �� 
�!+ � �!9���� E!<  �\ �\; #� E��/ 
��� :�� �� ��.�� �Q�<� #� �?�
/     #� �!?�  .�!�� �!���� 
 D!��3 D��� mC�k� ��0�� #� E��/ :�� .�K�� �� ��9�� �� �����

������ �%�<� ��F� H�2 ��0�� :��1   ��$!K �� @F� ����� �4  �� .����*��I �j��" ����� 

  �I�9!K 
 @.� �3 �#�+�� @*��� �� ���� :�� 
�?�� ���9B� A�* (�* ��C��� 
 �* ����

2 �� ��0��
 #� ��    ��!F� H�!2 �!� � ��3 �� N�O�� :�� .���\� D?K �* �r�� #� D<�+� ��
 �!!F9� �!!��9K �!!��0� T7!!� �� �!!j��" ���!!�� �!!%�<�   T7!!� �� 
�!!���" ���!!�� .��!!K

���0�   �!� .�9�+* Dj�� �0�12 �� ���$�-� #� @�� �* ��0��
 #� �� �I�9K ������ �� ���9K
    � A�!* �!���� �!4  �!� �\�� ���1�    (�!��� �!� ���9!B D!�C>3" ��!>� ����"   WG!� 


  .�*� ���� ��.-�3 '=�� �� �� ������ 
���� ���F� �+ ��3 �*��I �+, � (�.���"��  
     A�!* (�!*�����= � ��I#�!� 6!��2 #� �S�S� :�� ��1?� �3 ��K �0� 
� E�/ �%�<� ��

   �!�� �� �#�!� �� ���$s � ���� #� (�
�0� 
 ���9B�      #� �!?� 
��!9� �!� 	(�.!K ('!��
�#�� (�*    �!���" ��!= �� 
� mC�k� (�* Ek� �� ���� �� ���9B� A�* �= �BBk3

   (�!* @�!+�� #� mC�k� (�* � �" (
�=�
 6��2#� �\����� 
 ��� ��K   	���9!B� A�!*
���� ����� ����    .���"  

 Ek��� :��� H�K :�� �� �%�<� ���I��2 � #� �%�<� :�� E ��I  ����� 
 ������ �%�<
�j��� �j��" �����  #� L9�
��  ���/ 
 D��� ������� �<C3 �� ��G" (�
�� tu� .�K�*��I



,�:�
 	 
����� ;�� 
<
�= 
>��? @$A/ 4�BC� ... )�3$� 4�.�5 4 �� 
6/��(  179  

 

@�+��  ���� (�.K ('�� ��� �� Ek� :�� (�.� � �� .�K�� @�*��I ���9B� A�* (�*
 Ek��� .@�9= �� ���0� �� ��>�3 (�*��=��=  ��K� �� ���9B� A�* W�\K

��� �� :�� &��.; Ek� .�K�*��I H�7� ���K� �� (�.K ('��  � �$  
� � ��I#�� �� �%�<�
 J�B�I� 	�K�� �� ('�� ��� �� �� ���9B� A�* �����= 6���B� #� �= ���$s � ���� #�

 Ek� �� .����1.4  ��M< � ��I N�  �� �= ���9B� A�* �����= (�* � �$  #� �?�
�j��-� ��� �= �� D"�" �=�K w��3 
 �
��� ��$K �� ('�� ��� �� (�* ��
� �� W�\K 
 
� �� 
�#���.K 
 
�� 
�.K �9���� E<  �\ �\; �� 
 ���� ���� �-�3 ���� �� 	�K

�-�3 D��� 
M= i��<� �� �r
�/ :�� .��= @�*��I ���K�  #� (��0�� ��G" ���� �� 
 ����
 Ek� �� .���$   �� H�7� �� N�O��2.4 �� �r
�/ x�13�� �� 
 ��?;�= i��<� �� (�\

+?� ��+,3 
 E ��I �� l� �� ���9B� A�* w��3 (#�� @�$B3 �.- �j��* (�.
 �\ �\; �� '�  ���� :���� .���" �*��I ���� � ��I#�� ���� �?���� �� (�.K �C>�
 ���9B� A�* 
 
�� 
�.K 
 
� ���.K 	
�����.K E<  
 ���9B� A�* �U�3 
 ��U�3

 �� H�7� �Q�<� #� (��" ��.� �� @F9/ Ek� �� .��= @�*��I �-�3 
 �C1� (�* Ek�
 A�* (�* @�+�� �U�3 
 ��U�3 �C0� w���K #� �C�C>3 �3 �K�*��I �0� �. � �� D��3

<>3 (��G/ 
�?�� 
 �99= �� D$� � M<� �= ���9B� ���� �. � �� �$C� ������ 6
��
�  .��K �j��� (�.K ������ 
 ('�� ��� �� (�*  

  
2. �'(*+ 1(��2� 3� 4
	%� ��*� �" �����  

1.2 � ���	
)Objectivity(  ��
�� ��	
� �)Objectivism(  

 �=G�� ���� � ^���3 �49� #� ������ �%�<� 
�����/ E��I ����� �� 
�+�%�" 
 
�����
���� �= � ����.��� ��y�� 
 �k���3 &�.,� l� ��  
 
�$%�� 	(�M�� @*�F* 
�� #�

�� 
 �+�C= q��� WMI�� �3 �9�K�� 
� &'� 
�#���/ ���4  	pj�� �3���4  	����� X�>
 �3�9��$  �j��� 
�.- #� ����3 
 z:8 #� �
� �� 
 ������ 	{2�� 	�07� 	6���" (�* ��0��


���$�-� 
 �0�12"  6���B� #� �?� 	
���� @�# �� .� #�� ��?K� 	�9�+* �= � �\ ��� ��
 (� ���� � 
 ���4  .��� �93��  l�'�� 
��# 
� �� (� ���� � :�9; #��� ��K ��1U� 
 �9�<�

�7<  :�� 
���� ���K .���" ���� ��� ����0� (�* �#�� ���$3 (�\%� �+ ����� �=  ��
������ �%�<� #� #
�� :��+k    .�+ ��  



180  ��� ������  !�"15 )*�&+ �1 ,�-�.�/ 	 *�0. �1404  

 

BBk3 (�* ��%�0� #� (���+� ������� 
 @4�� Ek�   &�!$� �� 
�!BBk�� 
 
�$%�� �
��K�  �I�9K 
 @.� �� �BBk3 (�*»{��
 ��� «.����� x����     :��!+k  �� 
�!���" ���!��

    �!� ���!�
� l!� ������ 
�+ � �I�9K 
 ���� � 
��� �-�3 D��� 
 {2�� ('��$3 �� Dj�� &�"
 �9��" �� �3��� ���1� �� . �9K�� �� ����
� �� �����/ 
� |��I 
 �����/»��0��
 «  ��!2 ��

��-
 ���9K :�C��� #� D<�+�   �!���� (�o=��!� N�$-� ����� �4  �� .����  �� 
��491��!� 

 �!-
 @%�� �� 
�+ � #� (��- ���* ��0��
 �= ���� ��-
 �9��# :��   
 ��!-
 �!90� .���� �

��0��
 |�+*        �!\�� ���!1� �!� .��!��� }�!>% ~�,!��/ 
��9� �� 
�$%�� #� D<�+� (�*
      �!���9� 
 �CR!+� �!?C� �!+�  � �!��9K ��+* ����" ����� �� �� ����9� #� :k� �F9����

���� �C��       �I�9!K 
��!� ���!�� �3�!�� ���!1� �!� .�K�� �� ���9K ���0� T7� �� ��
.�K�� �� �>� ���� ���$�-� 
 �0�12 (�* ��0��
 #� 
�$%��  

       �!�*
)/ (�!*��'�� 
 �!* ���!K 
 
��9$!��� � 
 
�!$%�� �90� ���9K :�C��� :*� �"�
  6���!B� �=)�+, � ����-�� � �"�* #� ������/ (� �9��� 
�V$* 	
����   (�9�!+* �"��!%�

    	�!�0��
 �!� �8�!93 
 6��73 :�� 
 ��9� �� E<  
��� ��0��
 �� 6��7� (���B3 ��\ � 	�K��
 ���4 "5���"    
�!$%�� :!*� �"� ���  .��� �*�I ���� ����I��� �� �����/ �� ����
� 
� ������

   k3	��!<C03 
�!V$* �!+, � ����-�� �� ���%� 
���� ��*
)/ (�*��'�� 
 �* ���K 
 �M�
   �!�0��
 �!� �8�93 
 6��73 �� ���� � 
 �K�� @�*��I �n�0� (���B3 	�K�� 
���� ��n�9$3


.�K �*��I D��� ��$��� D�����S �3���4  
 ��K��   
   �!� �*���!�
� 
 �*�����/ �� 
�$%�� �.-��� �= �9 �� �� :?$� �� ~�� :�� 
����" �����

	���+����S ��%�� &'C�+� 
 :?$� ����� ����      
 ��!� �0!O�� 	�! ��.0����S �!K�\ 
            �!= �!�� 
� &'C�!+� �!����� 6!<>3 �!= �!9Cj�� 
�!���" ���!�� .�!�� m!2��� #� (���
         	�!\9*�� 	�!���� (�!* �!K��9/ ��!9��$  
 ��!�  w���!K X�!��� 
�$%��
 
��9$��� �
   ��!9*� 
�!�  ������ �\�� ��103 �� .�9K�1  W��0�� �Q�1<� 
 ����.�� �� @=�� ���$�-�
  @!�; 
 �*�49� ��U�3 �>3 
�$%��|��I '�  
 �* ��%�0� ����  
 �.K
�	(
��� �= �+* :��

 �A#�� 	J�I (�*#�� (�
�� (��"�� 	�*   &M!= l��� 
 (��� {��9� 
 6�M� 	�*
�" (�*
   �!����� 	��!+,3 :�� �� �= ��� TO�
�/ .�9K�� ���1  
 �9�+�  �+, � ����-�� 
 �* �")�


 
���� �%'9� ��    �!0��- �� 
� ��!1��� 
 ���!� (�91� 
 ��%�0� � �"�* (��� X�C7� P�$= 

�3 �9 �� �Q�<� #� (���+� @.� p�3�3 :�� �� .����*��I    :�!�13 	�!��4  X�!k� � 	��!1U� 	��j	 

.�K�� �� ������ �%�<� @.� (
�" �� �j��" {��
 	���F3 
 E���#�  
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      ���!�� �!V ��*	�F�� �� .��!K �!� D��!� �� �K#�� �� D��13 ������ 	���0O
 :�9;��
    �!-�3 
 @!C� :�!+>3 ���K P�o� (��� .����� ��j�3 
 ���� ����I�� (� �)�
 ��$*� #��K��
    @!C� �!= ��!K �� �K�  ��"��� :�� #� ��� �"� # �� 
� ������ 
 &��� &�$� 
��� �� 
� ��

 D���� �� ��� �����   .�!K�� �!� (#���/ ���4  (�* ���K ���� 
 �* �#�� ���� #� �3 �����
   ���!�� .�!K ������ (��\ � ����� �7��
 �� ������ �= �+�  m7% #� �%�I @* ��?  :�� �=�
  E!k� ���� ���* �#��� D�B,3 
 :�I�� �?C� �9�I���u  ������ ��+�; �� 
��9; 
���� �

 � 	�!!K ���!!K� �!!= �!!1�3�3 �!!� 
� (��!!�.�!!��" ���!!� 
�!!��� ��!!= ���!!�� �(Longino & 

Galison,1990,62-71)  
 D��K �� l� #� ������"��I�9K A
� ������"      D���!� �!� (��!� AM!3 �� �= ���

   ��1!B03 E�Q�!/ 
 
��9$� �� 
 
��9$��� � (��� �M��$3 
 �*�
�� 	�* (��"�� 
� ���
 
 ��� 
����*���+- 
���- �� 
���� �+, � ��<C03 
#�  ��! ��"���� �\�� (��"  W�!B �

��
� (�"        �!0��- (�!9���� �!%'9� �!� 
��9$!� �� 
 
��9$!��� � ��%�0� 	
� 6��7� �= ���
  ���!� 6��� ����� ���� �BBk3 {���- w��3 (
��� ��C= 
��� �= �����" }�>% ��I�9K

���$  �� ��C�� �9���� :�� #� �� �+, � ���7I
 �*�7I 
��# P�2�� 
 � ��" ��.(Daston & 

Galison,2010,29)  
          A�!* �!�� �!= ��� p!�3�3 :�!9; �� �!%�<� :!�� �C!�� E!��/ 
��3 �� p�3�3 :�� ��
           
 
�!$%�� �!�%�0� 
 ���!$  6!<>� �� �!j��" ���!�� 
�!��� �! ����� �!� ��!+ ��3 ���9B�

  g�#�� ��1� �+, � (�.�")�
 �� E�Q� � �"�* #� �� 
�BBk�� 

  
2.2  ����
 � ������ ����� ����� �   

      Y�� �j�!" �!= �!9��" �!� :k!� � �02�� 
�9; �I�� 	���9B� A�* 
�����/ �\�,"��
     A�!* �!�� .�! ��� ��!��I��� �� �����/ :�� �\ �\; 
 ��+�; #� �j�?3� D��� 
 {��- 	6���
  ���!��/ �� �%�<� l�#� { �� 
 {��- 	��?� 	6��� m��03 �= @� ���� �#
��� g�+�; ���9B�

���+� (���   (� ���!K :��!3 � �2��>� ���K .�+* D��>�� 
�#��3Q�� 
 P�>� 	'�\ ��� E%�;
        |�!��
 m!��03��-
 &�!� �!� ��!��� �!= �!�� :�� @�j�- ln+$3 
� �� �F9�� �� @� ���� �=

 tu� 
 ���$  W����� ���9B� A�*#� P�$� �.- �I�� #� (�B�k� �j��� ���<C3 #�   (�!*
 � .@�#���!u� 
� #� ���� 
 TC7B�   (�
�!O �!�?  :���!=       
 ��!0�� AM!3 :!���� �!= �!��

�19- .����*��I�4  ���� ��$= ���9B� A�* �9� (�*  
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   (�!* �!<C3 #� (� ���$F� ��I {-�� 
 �CI�� �U� �� L9�
��  ���/ 
 D��� �������
���$  (�9� ���� 
 H�7� �� ���9B� A�* #� ��.�� ��K �j���      &�!$� 
�!��� �!4 #� .�! �

�<C3 :�� �� �*         E!��/ 
� H�2�!� �!. � .�! � ��!K �!j�� �3
�!,�� 
 �k!�� W��*� i���
  E!��/ T7� l��� .� � ���= (�9� ���� �� ���9B� A�* (�* @�+�� 	�C= W�*�9;#�
      ���!� �!= �!�� ���!* @�!+�� ��F�� 
 �I�� ���9B� A�*#� W�* ��� �= �+* :��

 T7��� g�99= �� D$� �= ���* @�+�� �� � ��� PQ���� 
 �?,3   �!= �!�� :�� E��/ &
�
  g�K�1�� P� ���� ��� M<� 6<>3 �� 
�+ � ��?C$� �� 5�17 � ���9B� A�* #� W�* ���  

       :� �!��� �!��0� �!�# �C!�� ��!����.; �!* E!��/ :���� �.-��� �F�� �� (Russell & 

Norving, 1995,2002,2009) :  

  ��G� ,���
  
Human-Based 

!? �3B
 HI�J$�  
Ideal Rationality 

��G� !K3-"
  
Reasoning-Based 

.3��B3�
 
� ,���
 LIG+ LM 
B�� �-�I"  

(NB)  

.3��M 
� �:� 
�J$� LM 
B�� �-�I"  

(L")  

��G� *�-�*  
Behavior-Based 

.3��M 
� �&� ,���
 LIG+ LM 
B�0&-�I"  

(	 )  

.3��M 
� �&� 
�J$� LM 
B�� �-�I"  

(*�0O)  

   ���!� P
�!- :�� #� l� ���� �� ���9B� A�* #� �9C"�* 
�- �,+C� �<C3 P�o� (���
:���\��»    ���!* :�!K��.....�?,3 �!� �*�3��u��= 
��= ����
 (��� ('�\ � 
�F�* 
 ���- AM3

.....:*� �-�
 «(Haugeland,1985,53 )    �
�!" :!���� ���K �* �<C3 
 �* ���
� :��3 X�1>�
�+3 .� ��\�� ����   w!<� �+3 :�� .���\�� ���� &
� �
�" �� �.-�3 D��� �>  �� 	L9���3

      .��!��� �!����G/ 	�!9��$  D!$� 
�!+ � ����� ���C7� �>  �� � ���� �= ���* @�+�� w��3
  (���!�� w��3 &�� �
�" �� ���9B� A�* W�* 
��9� �� � M<� PQ���� 
 �?,3 {O��

   �� ���!� �!�=�3 
 �!��$� ���� 
��+9�
 
�;  
 �"�!% .��!�\    :�9!+��9�� �!��
 �C�,C���!�� 
»�I�K      ��!��� x�!��� �9$!K�* ��!��� (#�!���=��I �� �= �3��u��= &�C� #� (� «(Luger & 

Stubblefield,1993,77)   .����� (�9� �<12 &��.; �
�" ��  
        �
�!" 
� �� 6!���3 ���!�#�� ��!�0� :��!3 �C!�� L!9�
��  
 D��� (�9� ���� 6��7�

= �+* :�� �+k    D!$� 
�!+ � �9 �� 
 ���� � �� 
�+ � Do� ���9B� A�* @�+�� ��� �
   ) ��!+, � WG!� #� 
��!��$  
��9; ����� �4  �� g�9= ��Subjectivity   �
�!" 
� :!�� �� (

  �C!��� �+, � ���� #� �*�\C$� 
 �.$�+�� ����� �4  �� �9;�* 	&�� �
�" �� .�," :k�
9� (�* P�� (�91��� 
�9V$* ��� � ��\��       6!79� 	���7!��� 6!79� D!�1� #� �,!+C� 
 �!<7
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���'"   �!K �!�I���/ 
 ��I�� �= ��I�9K (�* P�� 
 (�    �!� 
�!+ � w!��3 �   ��!��� 	�9!K��
��  
 �99= !��� ����0� ��+, � #� ���  �= �," 
���� ���K    �
�!" :!�� �� �.!O�,��/ T7

���� �� .� ��  
  !.; �
�!" �� ���9B� A�* ��+�; #� E��/ L9�
��  
 D���   #� E!��/ �!� �� &��

"A�*"     #� (� �!��� Y��!�� @!.� �= �99= �� ~�� 
 ���� ���y3" N�9!B�"   .���� ��!-

    #�� @!* 
�!�� :!�� �� ������ p�3�3 :�� �� .� ��\ � �� �� M<� P��0� '�  �� A�* �
M0�
      
 �!* @�!+�� .����!*��I (�!9��$  �!� D�B,3 L9�
��  
 D��� �= (�>  ��) �� M<� ��

�\C$�      :�!99= �!� D!$� �! M<� 
 �! � ��K m��03 �,%�� ��.; i����� &��.; �
�" (�*
 �� �,%�� :��+k  L9�
��  
 D���»Y���� «   6!��2 #� w�!>� (�* ���� ������ �� � 
 ����� 

 &
� �,%�� .�9 �� �� �*�\+� »E �� «          �!� :�!��/ (�.%�!� #� �!= �!90� :!�� �!� .�!K�� �!�
 Y�� (��� (��"��� (�*�9������-�� wj��K 
 ��0O
      �!,%�� :���!� .�!99= �!� ���,���

»PQ���� «  �!,%�� :��I� .�K�� �� mC�k� ����  P�$��� �1��>� 
� #� ���� 
 ��� » &��!�� «
  D!��� ����C7� :������ �= �9= �� X�k� � �� �C$� @�+�� �= ��� �90� :�� �� 
 ����" &� 

� }�>% �� .�K�� �*��I ���$* �� �� ��4� � �,%�� ��.; :�"� M<� D$�"   �!� �= ��� �C$�
     
 E! �� �!� �!-�3�� 
 ��!-�� w���K �� ��9*� A��,� (��� �� �F��  :���.� ���# P�$���

      P�!�� 6��!7� �! M<� D!$� .�!K�� ��K�� P�1 � �� ��-�� Y��»  @�$!B3 6!79�« 	»  {!���3
����C7� « 
»�Q�$��� ���4  «      
��!��� p!�3�3 :!�� �!� .��!�" �!� ����     �!= ��!= �!���

"�� M<�"       (�!91��� @�$!B3 (#�!� �!9�.� (�!90� �� L9�
��  
 D��� ��\  #� ���� :�� ��
        
 ��!�  (�!91��� 
 ���!� �!O��� ��1!��>� i�!���� 
� ��!�0� 
 ���� ���M2� 
 W��*�
   �� �!= ��!$  ~�� 
��3 �� m�
 :�� �� .�K�� �$  � �+ � ����� �� ��1K �� � �+ � ~��S�

49� :�9;   L!9�
��  
 D!��� ��103 �� �� 
 ������ 
���� 6<>3 
�?�� ���9B� A�* #� (�
"6��� �I�9K"      (�!9� ��!�� :!�� #� &��!.; �
�" �� ���K�  :�� '=�$3 t/ .��� �� @*���

 :��� �*��I».�99= �� D$� � M<� �= �� �* @�+�� �%'9� �� ���9B� A�*  «  
  

3.2 "�	#�$ %
 &	� �'#
�� ( � )�*+ ),-��� �  ������ ��� )	� �(�	  

) (�.K ('�� ��� �� ��K�Urban Planning     (�!* ��!K� 
�!�� �� 6���!B� :��3#��� #� �?� (
   (�
�!9� 
 @!C� ���� �\�� (�� #� 
 D$� 
 �4  ���� �� l� #� �= �K�� �� �BBk3

  �!�� �� �!," 
��3 �� �C= 
 &�� 	 (�
�� E ��I l� �� .�9�� �� {2�<3 �� 
� ��  
�'!�� 
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 :�= �9�+* 
 ���� E��/ :�� �� ���\k��/ �/ �� (�.K»  �!C= ��2 �� �� 
 	�*�.K ��*��
��\� �?� �� ��= � �\; 	�+�; (��� (�*  �!� � �\; 
 �99=      �!<3�� �� ��=��!= :!�� 
��!3
g���k� «��
� &�$�  )Practice��� �� (�* (     
 �!* E!��/ :!�� �� ^��/ (��� �/�?3 �� ('��

 �� ���������\� �?� (��� X�C7� ���0O
 �� (��� (�* �9K�� (Friedman,2011)  .  
    (��!>� E!��/ �!� ^��/ �� (�.K ������ 
 ('�� ��� �� ��K� (�* ��
� #� ��k�
     &�!C� 	5�!<� 	�!��9K �!0��- 	 �,+C� 
�; �j�* ��K� #� �� �3���4  
 ���4  	��K� :��

K �� �� 
 ����" &�
 ��B��� 	���9� �
� 	 �����   
 �.!K N�!O�� �� �* ��K� :�� 
�$%�� ���
      �!-�3 D!��� E!k� W�!*. �9!��� � �� X�C7� 
 � ���� �.K 
�; �3Q�<� 
 
� ��*��
   �Q�!<� �!� �#�� :�� ���#
� (�*#��  �� ^��/ �/ �� '�  ('�� ��� �� (�* ��
� #� (�\��

    �!� ^!��/ (��!� AM!3 �� (�.K 
�'�� ��� �� �F��  �� .�K�� �� (�����=    �C!�� E!��/
����$* 	E��I (��= �#��  �!I� #��:   �*��
��!�� 
 �!*��
�*�(  
��!*    ���!4  #� �
�!"

� � ���� �U��� 
 ����" ��.� ����4 
 (Hillier&Gunder,2009)  .  
  �!C$-#� 
 mC�k� (�* l�9?3 #� (��" ��.� �� � � ��+ ��3 ���9B� A�* (�* @�+��

�1 � (
��� (�U�� ��1+  ��2 �� 	(��G"�=M2� ���� �� �#�� �� ��-�� E �� 
 ���   ('!��
    .�!9��$  ('!�� �!�� �� �9���� 
 �I�; ���
 ���. � D��3 D��� (�>  �� 
 ���$  '=�$3 (�.K

 ���K$* ���: %��D "��� ��  ��'(  ������ 
�.K(" P�� �� �*( I� !�� 2� !,�   ��!.-��� #�
�N�9�� 
 ��0�� ���T 9$O 
�   (�����!= 
 (�4   �1!+  ��   �!%�<� �!�"  ��9!B� A�!*�" 

.��� ���= ���F3       �!� (#�!+%�� 	(�.!K ��!1 � (�!* ���� D�C>3 
 @+F3 :
�V$* (�����
  	:�!�# (����= (#�� �9�.� (�* @�+��	�9$K�* D<  
 D$� (�* @�+�� 	�9�� E�/ ��49�

 �I�!���# q�<3�� 
 (���.\          ....
 ��G!/ ���7�!�� :?!+� :���!3 (�!* �!�� �� �!j��� 	�!* 

(Townsend,2014- Batty,2018)   
��*�\!� �� 
 
����� 	
��9� ���� #� @�� (�.K 
�'�� ��� ��
    .�9�!+* m!��
 ('!�� ��� �� (�* ��
� �� �j�* ��C��� :�9; |W�\K 
 �U�� ���+� @.� ��
  #� l!��* #� ���* Ek� 6<>3 	(��- (�* ��
� i�����
 P�$0� ���� �� 
 :�� #� E�/

s0� �=G%� 5�� (�*�����=        
 Q�!� ���!+� �!9�'* W�!� �!� 
 �1 �!�# ���!+� �� 
 :?$���S �
  �!�� �� ���K (�* �j����  
 �* ����= �� � �+ � D���� D��= �%�I� D�%� �� P�� :����
    �!. � 
�!K �3�!�C$� 
 �*�����= :�� 6<>3 .����G/ �� ���� �C���� D?K �� 
 ��1��� 


3 
 D�.+3�� @�4� ��M< � ���o� �� � ��3 ����
� {��+   (�.!K ������ 
 ('�� ��� �� (�*
   ���!� �!� �= �9�+* ���* @�+�� ����  �� 6���B� #� ��=G� (�*�����= pCS� .���" �<C3
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   A�!* ���!�  
 6���B� 
 �*�4� #� �*�����= :�� ��C= �3��� ��103 �� .�99= �� D$� � M<�
�9K�11�� L9�
��  
 D��� &��.; ���� �� �4  ���� ���9B�     �!= �!\�� @!.� ���!+� ��?  .

       
 ���!�� �!j��-� �!C��� �!� �=G!%� 5�!� (�*�����= #� (���+� �= ��� 
� ��K �=� ����
  .� � ����� 6<>3 
 #
�� ���� 
� #� ��k�  

        �!� �#�!� :!�� �� �� ���$!s � ���!� 
� ���!K�  :!�� E��/ 
 N�O�� �� X�<3 (���
.@�*��� ���� �-�3 ���� ����� ���j'-  

 

3 .3�"���67!� �
�� ���+�� � �!�
8  

1.3 "�	#�$ ./�� 0- 1
23
 � ),-� 45��� �(�+ 67�8 )�*+  

 P�� �� D"�"2015  �� �� ��I (�.K (�
��  Ek� 
��9�"��� ����/ (�* ��\����#�" 
)Sidewalk Labst���3 ( � #� W�* .��= ( ����� �M?�� D� Ek� :�� ��F��� (�.K 

��.�  #� (��""� �� 
 ����2�� ��9�� ('�� �\ " (�
�9� 
  (�*�\+� �9 �� ������/ (�*
@�+�� 
 �?1K  &�F � ���$F� :�� �0� P�� 
� �2 �� 
 ���� �� .�K 
��9� ��=��I (�*

�r
�/ ��.� 
�.- x�<  ���� 
 Y�����  	 �� ��3 (�.K ( �<79� �� �� �"�'� (�*  .�K ���
��� �� P�$0� ���� �� �?�%����  
 
�'�� ��%�3 �� ���� ��0O
 :���.� �� 
����23  ��4 

 ���1?� �� 
 ���9B� A�* 6��2 #� 	� ��� (�.K �r
�/ l� (��� �
�,�� M��= (����9�
����#�� �� ���$* �
�,�� (����9� �*�� ��%�3 ��y�� (�*  (#�� ��1K ��=��= p%�� �� ��>�


�?�� (�.K  ��G/ :
��� 

��K P�� �� .�K »�� ��3 :�� ���+� 
�'�� ��� �� (��� �
�,\K ����
 	'�\ �  #� (���+� �1��<3 
 ��� �� ��$K �� �'F0� l� ���� 
 ��99=

 ����� ��� 
 ��,�= �� (����� ��� 
 ������ �� (�.K 
����2 
 
�'�� ��� �� m��8

.�K ��� ��.� « (Mattern,2019) 

�/  ���$F� :�� ���� 
��# 
�$* �� $� D��>� �� �/�� � ����"�  ����
� 	 mC�k� ���
 ���$F� :�� (�*��= � ��= 
�$" (���+� �= ��� �j��� �� �.K #� ��K (�\ #�� 


?� �� 
� .��� �*��I ����"�.K 
���- �� (�0� XM< � (��� @.� (�
'�%�3�= :�$* #� �

��9� �* � ��9k�  :��=  

�� ^���3 �� �*�\  ��      ��
� :��!�"�'� �!= �!��" �!F��  
��!3     
 (��!B��� �!K� (�!*
��.�  w�!>� �� �� (�
��  �� �= ������ 5�,3� � ��# (�
       �)!�
 �!� N�9!B� (�!1%�= (�!*

���= &�S�� 
 ��F�� �*�.K  :!�� �
���I 	5�� �?1K 	��k� ��3�� .@��     �"�! # �!\$* �!*
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���= 
�"�"� ������ �� (�.K    
 W�\!K �!��y3 &
� � �.- L9- #� t/ {��
 �� �n�� .� �
 ��9;      #� �� �*�.!K ��
�!B3 �!"� .��!K �!$  ��*��� 
�$��*�.K �� �1870   �!31940 

  ����!  �� � ��9; ���y3 
 ��K (�u� �*#
� 
 �.1K �= ��� :�� Do� ����� ��9= �+��<�
  ���� �� �!���� ���y3 ���  �� 
 ��k� �� @�*� ����� #
��� �3 �� �+��<� :�� �"� .���

= �+�  pF03 (�- :�����9� .���       
 �!*�3��u��= q�!<3�� 
 E��'!�� ��!-
 �!� �!�� �
��K�� �9��# :�� �� (�9= �K� 	� ��9�� ��.� E��'�� 
 @��    ......�!�� ���!� @= ���+� (�


 ������� t/.��� (�.K (�
��  � 
� {��+3 ��  

:�," ����� �� 
»  #� ��!���� (�.K 
 �� '� � ��9�� 
��
� �� �?9I�  �$K �= �K�� �9� �"�
��9��g ��� �*��I � �\; �.K :�� 	��#�+� �� �  « (Doctoroff,2016)  

�r
�/ (
� �� @�3 :�� ��= 
�*� 
 W
�0� ���+� (�* P�� :�� �� �9=�/ �/ �* ����"   
 �!K
�r
�/ :�� #�  ��$  
 
��9� �� �*"�$?� 
 �+�� 
�� �.K" �� ���   ( �r
�!/ :��3 �C�� .�K

 &�  �� ���$F� :��"������=")Quayside�<79� l� �� ( ���+� �� �C��� (9/4   �� ��!�?*
   @!.� �3���!O�� 
 �* ���� �� (�.K �<79� :���� �3 ��� ��K ��<� .��� ��K m��03 �� ��3

����/ 
�V$*  �I�;
� (�* 
����I 	 �* ��� ����/ 
 (����    ���7�!�� :?!+� 	 ��!>�   	��G!/
�#��   (�
��!  �o=��!� �� �����/ (�*   (�!* (�!* -      ���!4  
 �=��!�� (#�!��o=��� 	l!|3

��<  	(�.K ������ &�4  �� ���$� ���� #� �%���F�� {��- (�*    ('!�; �� ���!$� (�*
     ( �!<79� l!� ���!�� 
 ��!F�� �r
�/ :�� �3��C$� W��*� .���"��=�3 ...
 ���1K�� �� ��1K

(�
��  �� (�.K �9��# �� D��= (�*   ��!I #� (��!� �.K 	'1� (�s� 	� �$+/ (  :���!3 
 
�
�� �%��8000       �!0��- �=��!�� �U�!� q�!<3�� 
 D�.!+3 �� ���$* ��G/ ���7��� :?+� ���


 P�� �� �r
�/ ��� ���� .����" �k�� �C>�2030  ��!.� ��      
����!� .�!��� D!��= (����!�
 ��k��� �� �� ��3 (�.K160     
 ���� J�!B�I� �r
�!/ :!�� �+k  P�� (��� �� �Q� 
��C��

� ��= �I���/  .  
 #� 
 ��%
� ����=
�� �� l� #� 	�r
�/ &�$3� 
 &�F � �� {��+3 (��� AM3 @S��C�


��# (�*�9���� �\�� (�� ����� 
 ���$� N�$��� (�* �+�  ��  	l�3��=��� (�*

�  �* � ��\  	�*����3 @F� J�I ��2 �� .��= �-��� Y�?7���/ 
 �9= (�9���� �� �� �*

:���3 ( ��<� ���* ���=� 
  ���� �� ���BI @��� �,� N�O�� 
 �%
� w��3 �%��
����  P�� �� D"�" �M$� 
 �K ���+� �*2020  �y% �� �� ��3 �� �r
�/ :�� �= ��= &M��

 :�K &M�� ��79�� �r
�/ �y% �C� .��� ���="��07� &�� �� (�*  #� �K�  ( �<���
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��
�=19 . " �,% �� �� ��0O
 :�� 	(�F� @�3"�"�  w���K��"  �� ��� �� 
 ���= m���3
 :�= �9�K�� &M�� E��I » �= ��� (� ��������y3 
 ���- (�� � D�%� �� �+?K :�� �07�

 
� �$  �9�� E�/ �� .@���=« (Brown,2016)  '�; �+?K �C�� D�%� ��� �� �4  �� �n��
�� 
 (�- D�.+3 (���� H�2 ��.9��/ ( �C��� �� �= �$.� N�O�� .��� (�\��   (��4

 :� ��� ���� �� 
� 6<>3 ��"� ����>� 
 �����q�<3�� ���$� �=����" 
� ���$� �=���� .

� �= ��2 �� �?� �*  �� (��= @�3 ����4� � 
 ���  E�/ �9�K�� �� 
� D�.+3 �B� 
 � ��=

P�� ��C��� �C$-#� 
  .��?  ���
��� 	�� �r
�/ 6<>3 �� 
��� D?K (��� �3�1��>� (#��
��K :�� 
 :��<�9� �n��  .� ��= ��103 ��������y3 
 ���- 
�.- 
��9� �� (�F� @�3 �� w�

:�= ��� ��103 :�� p%�� �� �+?K :�� #� �. � ��+,3 .�9�K�� (�\�� ���
� �r
�/ :�,%�k� »
(�� �*�.K �0C� 
 �*�\9� :��3 ���� ����=��� (�*  �� ��  @��� �� ~�03 ( �#�-� 
 � �


 ���M2� ���BI ��� � �$  �� &��� ���4  �9$��* (��?��� 
 
�� 
�.K (�* .�9*�« 
(Lessin,2016)  

P�� �= D"�" (�.K (�
��  (�* ��\����#� ( ���$F�     (�!>  �!� �!K�� ���� ��� �*
  �r
�!/ 
 ���!�%�3 6��2 #� 
�\$* (��� �� �*�.K �� �"� # ��,�= 	
���/ 
 '��$��   E��!*

�� 
 ����k� q�<3�� �I 
 ��k�  �
� �!� ��3 ( �<79� #� 	��� D"�" @�4� �r
�/ #� ��k� �
         E!<  :�'\��!- D!�����S �!�$*� 
�!��� �!�0��
 #� (��!$  �! ��3 �� 
�?� D<  :�� .�K

.���" X�+>� (�.K ('�� ��� �� �� 
�� 
�.K @�<�+�(Mattern,2019)    
         �!� &�'!�%� (�!��� �r
�!/ :!�� �!�'� :��!3 �C!�� 	�?�9?3 (�* �")�
 '- �� {��
��
       
 ��!�C= �� 
���U�!3 :�$!s3 
 {��!+3 
 D�.!+3 
 �!C>� �0��- �U�� 
 ��"��� �=����
  �!F9� �?C� ��  6<>� �* ���
 :�� �.93 �  �= ��� E�/ (�>  �� w���K .��� H�2 (�'-�

�" �r
�/ D���� �+� :� ��F�� ��    .��!� (�!- �C!s0� 
� D��K 
 D��� ��0O
 :�� .���
   WM!I (��!�# �
���3 
 � Q�2���+� �K �� ��B3 �V � WMI�� ���$� �=���� � 
�
       �!0��- ���!K D!$0%� t!?� #� �!K�  &
� D!s0� .��� �r
�/ @�3 (�* �9�� E�/ 
 ��4� �

���/ �%�<� 
 
�����= �BkK ���M2� #� ���,��� �%�<� �� �1+  �C>�  �!��BI @��� �9�
      ���! �/ .��!$  �!-��� (�!- PM�!I� �� �� �r
�/ ����� � 
� (�-��2 �� Ds0� 
��* .���
     	���!+� (�!* �!9�'* W�!� W�� ��-
�� 
 ��� �r
�/ @�3 l$= �� �3�F  ��K�� 
�V$*
      �!� �=��!����� �9$!K�* (�!* @�!+�� ��-
�� �= ��� :�� ��%
� (���� .�K m���� �r
�/

��� M��= �C?K      &�!F � �!9$3��� ��!,  (� (�!.*
�" (��G!"��U�3 
 �%�I� #� ���� 
 P� �
.��  :�9; M$� ��� 	�����  
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2.3 ����% 9
���8 � �-
�� �-�	�8  

 P�� ��2020  D"�" � �u$=) �*�\����#�The Canopy Lab��� �� ( (#�� �    #� 
� �� �!= ��!=
�� .���" �� ��.� ����* ��
�B3 ����� (��� ���9B� A�*   ��!��BI �!����= ���+� (��'

    ��!S�� 
 '1!� (�*�!s� �C$- #� (�.K mC�k� 62�9� ��0O
 �1�0� 
 6��� ����#�� (���
���� p�3�3 :�� �� .�*�.K @��� 
 ��
�>� ��    (����!= 
 N�!  	��0$- @=��3 �� x���� (�*

 N��! � 
 (�.K #�� 
 '1� (�*�s� N�� � ���� 
 
��I�� ���03 
 N�  	��0O
 	:��#   D!�C>3
�� ���� 
�����= ����I� �� �. �          �!� �!. � A#���!/ 
 �!�.3 	:!�� #� E�!/ �!= �j�!* ���� .���"

  �!-�3 �� .�K�� �� ����3 D��� ��1��� �4  #� 
 �
�>� 	�1 ��# ���+� &���� 
 P�$0� ����
   ��!��I� �� (�����= 
 �U�� ���+� ��'�� 	��C��� :�� 	�$�C�� ����Ry3 

'��#
� �7I ��  &�!4 

��� ��      (�!* ��
�!>� ��0!O
 �!� �"���� (��� �C� 
 (� �<79� 	(�.K ������ 
 ('��
   (��!� 6!��� (�* ��� �� 
��3 �� 6��2 :�� #� .�*� �� ���� 
��I�� ��0O
 ���BI
 '1�

   (� ��!�� � E*�!= W�!* �� �����= 
 �U�� (��?�I��      
 ��!* �!�,�= ��!1.� 
 :��=��!+=�
� (�.K �����" ���'- E*�=      �����!�� &�!F � �!.- p!��9� (�!B� (�* E��$  p%�� �

   q�!<3�� J�!I ��2 �� 
 �*�.K ��,�= E��'�� 
� �F��  �= �3������ .��$  �j��� 
 ��.3 	&#Q
  .��� �*��I 
�� 
�.K ���$� ��M�  

     �!= ��� 
�!�  �!?���� �� t!CF � t% (�.K ( �<79� �� ��C��� :�� :�+���= �� ���� 
�C>� @=��3 �� (�* ����� ���0$-
 (�1%�=    
 ���!= �!��F3 �� ���" 
�'�� :��3Q�� 	����� 
 �3

    :���!/ @=��!3 �!� �M!>� 
 �9�+* ���� �� 
��I�� EK�/ 
 '1� (�*�s� 
�'�� :���$=   �!3
�� ���F3 �� (��1��9� ��0O
 ���� 
�
'�� �� .�99=     	��)!  	�!���� 
�'!�� D�1� #� (�\�� (�*

�9=�� P�y�K� ��0O
 
 :�  @!= 
 �!�<� ����� �� x���� �M>� �= �K &�C0� 
   �����!I��
     �!� 62�!9� :!���� �� 
�!�I�� �K�= E��'�� ���9B� A�* .� ��� ���� (�3�� ��0O
 ��

��<  .��= ��.9��/ D� ��� :��3 �C�� 
 :��+k  
��9�   �!�,�= �� 
 �\ � �X�zG- �N�9�� (�*
�0��- ��� ���� �= Q�� (�.K 
����� 
 �C>� ( ��� �� 
     &��!�� ( �!�� �� :�
�!3 (��� 
�'��

   :!�� ��!9*� A��,� 
��9� �� �.K (���K .�K ��%�3 	� ��" ��.� �. � #� w���K ��1.� �.-
      ��!�� � �!� �!n�� .��� ���!� ��=���!�� �� �� 62�9� :���� '1� (�s� q�<3�� 
 E��'�� 	A��'"

��<  :�� ���$�  ��� #� t/ 
 ��0%�7� :�� ���� 
 �* � �!�#     
 ���!$�-� ��0!O
 ��!3�=
    �!��F3 �� (��!��� �!�� ���1?� �� ��KG" �� �+��<� �� �M>� :�� �� :=�� ����� (��B���
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  �M!>� :�� #� 	w���K :�� #� NM2� #� t/ �9�K�� (����� ��.� w���K �= �j�*��� �I .��=
.�K �3�� �. � w���K 
 �3��<� �M>� :�� �F�� �� 
 ���$  ��-�.�(Kitchin,2021)  

  ��!.  A��,� �� tCF � t% (�.K ( �<79� 
�$* �� (�\�� ( �r
�/ 
��'$* ��2 ��
      �!���� 
 '!�I &�!- �M!>� �j�!��9K W�* �� ���9B� A�* #� (��" ��.� �� 
 t�C/

 .��� ��K m��03 ���9- (Q�� ��  DjQ� 
 ('�I &�- D����     �!= ��!� 
� #� �=�!� ���!� 
&�- ��  � ��<� �M>� ��        A�!* (��.9!��/ D!� ��� .�!K�� �!� ��!��� �!���� @= 
 :�

    �1!+  �!�
 N�!�� �� ���� �= ��� :�� ���9- 
 &�- N�� � ��  E*�= �.- �� ���9B�
   :!�� �!� .��$  &���� �. � ( ��<� ��3 ( �#�� � E*�= 
 
��I�� #� �.-�3 D��� ���03 {7� ��

      ��"���� p!��9� ��!  ~�!0��� '!�I &�!- �C!�� x�<  p�3�3     P�!�9= �!>3 ��!��� 
 �!�
:���
�        �!� ���!I�� 
 P�!�9= �� D!$� ���!� 
�!?�� �F�� �� 
 ����9*��I ��+����� (�*

   x�!<  #� (���!+� �� t�C/ 	N�O�� ��$*� D�%� �� .�K�*��I @*��� t�C/ w��3 :���F�
          A�!* w!��3 ��!K �!j��� D!� ��� (��!-� �!� �1!+  �!��� 
 ��K 
���� ���
 ���� ��

 &���� ���9B�@= 62�9� 
�$* �� &��� #� t�C/ 	����� �� .��$  �� �����   &�'!%� ��" 
 �*��I
�� �I�� �= �9=    . �!99= {!7� q��>� 
 ��k� ���� 5�;�� 	���9- 
 &�- E*�= (��� �� �*

(Kitchin,2021)  
  A�!* @�+�� l� � �\; .�K�� �� ����� 
 D��3 D��� ���+� �O�� �>��� � �$  :��

103 �� �= ���9B�  �k!�� (�.K �<79� l� (��� 	�9?�� ��= � M<� L9�
��  
 D��� ��
     ~��!0�� M��!= ���.k!��/ �!� 	�
�,�� �1%�7� ���� 
� �� ��� 	���
 �%�<� l� X���� 

   ��!9*� A�,!� 
��* (��� (�.K �<79� :�� (��� :�K�� w��3 ��K��%�3 (�* ��<  .�����

 :�K�� (��.9��/ D� ��� ��� �9K�� �� 
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 ���,= �� ���� ���$s � ����� 	��B�I� �� P�� :����    
 ���9!B� A�!* 
�!�� �1+  X
��� ��        ���!��� 
 D!�C>3 �!� ���!K�  :!�� �!I� Ek� �� 
�9=� .�K  H�7� (�.K ('��

.@�#���/ �� �C�� E��/ �� �-�3�� �>� (�910$- 
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1.4 �;	3 ������ ��� 67�8 ���	
� <.=8 %
 >7�? )
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� ������ 6<>3 #� �= ���\9*   @�j�!" �!� :k!� ���9B� A�* �C��
 �   D!��� E!��/ 
� 	
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A�* (�* @�+�� (��� (�9$ ��3 :�9; �O�� P���� �= ����� �=G�� ��   ���9!B�
.��� ��K��  
�9=�3 ������ :�9; '�  �+= 
 ���  D���  

R ) (�9��B�intentionality:(   &�.,� �� ���$* 
 :$s�� �. �+ � �� Y�� �9����»  ���!���

��� « ������ �. �+ � Y�� .���»('�; «   �9�!+*�
�� :���!� L9�
��  
 D��� .�+*

 �  ��� ���V�/ �1��>� l� ���9B� A�* �-
�I �=   �!= 
�!.- ������ �
�� l�
.�K�� �$.� :�9; #� �K�   
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�!" �� 
 � ���9K ���0� Y�� &'C�+� ������ ��$*� @.� :��I�9K ���0� Y��
.�K�� �� ...
 �
�� 	��-�3 	��0��
 	�<�<� �9 �� �$�*�,� @.�  

     �!����� ���!��� ��!K m�%�!3 ��U� 
 
��� &�$3 �� 
��3 �� �� ���9B� A�* @�+�� l�
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 �!*�����= �� �!V � �!� �-�3��
� A�* ����� �4  �� 	��� �%�<� :�� �� ��=G� ���$s �   �! �\V�* 
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1.1.4  �  ���	
� �	A�
"C���7 2��( �� 5B� �#�.� "( ������ ��� )	�".  

   �!49� �!� 
 ���9!B� A�* w��3 ������ 6<>3 (��G/ 
�?�� #� E��/ �� :�I���/ (��� �
  J�!I ��2 �� .@�*��� ���� �4 �� �� L9�
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2.1.4 ��$�D/� E$	8 F�( � C( �$ �D�	8  
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 m��03 (��� �C�� ���K ��.; �O�� P�� ��
:����� ����" ��= �� 	�99= �� D$� � M<� �= ���9B�(Russel & Dewey, 2015,61) 
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    '!�  ���!K :!���� .����� m��03 (���� P�1 � �� �� X�C7� E �� (�o=��� E��'����

.���$  m��03 @�+�� (��� �� ��07� �� �<� ���0� ���� � �+ � D��� #�9*  

    ���!$ #�� {!��
�� �!���C7� {��!3 ����� �4  �� ���K��.; �* �� -�3 
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+� �9 ����� �90�         {��!3 p!�3�3 :!�� �!� .�!99������ �9$!K#�� (�!90� �!? � �  �99= �9�.� �� ��

���C7�) �9� @�$B3 l� � ��9� �C?K �� �    �!� .�!K�� �! ��3 �$  
 ���1  (����� 
� :�� #� 

       {��!3 i�!���� �! M<� @�!+�� �!= �! ��� ��=�3 �CR+� :�� �� L9�
��  
 D��� ����� �4 

�� w�>� �� H��2 �= �����C7�    �! ��3 �!� w!<� @�+�� .�9= �� ��= 	��� ���= m��03 E��
      �!��� :�!K�� p!�3�3 :!�� �!� .�9= D$���.� ����C7� {��3 
� X�;��;�� � �\; ���\� ���
   
 :�
�!3 
� (��!� � �+ � D��� w��3 mC�k� H�7� �� �= �9= D$� ���* A#�� i�����

 A#�� :!�� 
�; �\�� (�� #� ��� 	��� ��K m��03  Q�9; �!*     ���*�!� �!-�
 
 �!�y�� 	�!�
.��� ���K� ���+� '�  �. � �O��� m��03 	�9K�� �� �\9*�� �G%     (��!I �!� �$�!+�� ��*
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� ��3 �� w<� 	��� ��.� �� X�I 	X�C7� ('�; �; �*� ��k�3� ��3 �$  ��I  �!. � �� 
.�9= (#�� ��1K  

  
3.1.4 �-	G� �H�# �'I$  

 !!= ���!!* @�!!+�� �!!= �!!�� 
� L!!9�
��  
 D!!��� (�!!���  	�!!99= �!!� D!!$� �!! M<� �
���O� Ek�      (� �!%�<� (�!9� ���!O� .�!9��$  �� �j��� ��9*� A��,� (��� �� �F��  :��3

       
 �!90� 	���� i�!+�� �!= (� �r�!� (��!� w!<� �90� .��� �+, � �<�$� 
 ��I�9K�����/
      �!��F3 	i�!+������ ���9!B� A�!* (�!* @�+�� � �9= ��0O
 �� ��� .���� �� 6<>3

I 
 � 
��  �!. � (��� ��k� ���O� 
 (�9� ���O� &�.,� �� ('�; t/ .�9�+* �*�"���
   .�!  �!� � � ��K l��'  W�* �� �*� �� 
��  �= ���� ��-
 (��� �.93 
 �.93.����  ��-

        �!  �!�� ��!K (#�!� ��1!K (�!9� ���!O� {��
�� ���  �� ���O� :�K�� �V � :�����9�

 �� � ���9K�����/ (�90��� (�9� ���O� 	@�+�� .
� ��MI� �K�&-W
   �! ��3 �!�» �! �\; «
 � �� �$  ��� �9= D$� �3 Ek� ���O�»��; «      :!�� �!� .�!�� �!3 E!k� ���O� W�* 
�

:@��+* �-��� ��02�� 
 ��07� � �"�* ���� 
 �1+  (���� �� T7�
� �� p�3�3  
R "�1+ "      �! M<� �!= ���!* @�!+�� :��-�� (�* ���
�>� 
 ���M2� �� �1+ ��

$�   
 �!���" @�$!B3 	�9 �� �� 
�9=�3 �V � ���/�� �3 � #��� �� 
 ��I��� 	�99= �� D
  �!>����� ���$s � ����� �� �= � �\ �$* 	�99= ���y3 �* �9�+ ���"� t/ .�99= D$�

.��=�*��I���y3 @* D$� :��3 Ek� ���O� 	��� ��  
R "�1+ "  A�* @�+�� 
� :A��I ����C7� {��3 �� �1+  ��k� ���9B� mC�

�� C7� {���3 i����� 	���
 ��0O
 l� (��� �9 ��3 �� � ��� �= �,C�k� ����
����C7�  .�9��� mC�k� (�*  

    
 W��!*��� x�!13�� �� 	�1!+  ���0O
 ����$* �� M<� �7���K :�9;�� ����� �4  ��
A#��       �C?!K ��*�!8 �!9;�* D!$� |�!� M<� .�K���*��I 	@�+���*�� ��K (��� (�*

��I �� (���  6!<>3 #� :�," :k� W��
� :���� .���� �1+  �$j�� ���0O
 ��� 	��� ����"
.� ���$  �� ���K� ���+� 	&��'� |������  
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2.4 �J-  )�K�� %
  

  
��!3 �� �K �j��� ���9B� A�* X���� L9�
��  
 D��� :�R13 #� �%�<� :���� �= ����
���
 
�; (�U�� ���4  �7<  
���� �= ��$  ~��»�����" �l��M= �j� «  '!�  
» �!���C7�«  ��

  A�!* (�* @�+�� �3 � � ���= �>� :�� ���
 
 ���$  i�1��� �,+C� 
 ��B��� (�* �#�� #�
   (�!* �#�!� #� �?� �C$-#� .�99= D$� 
 ����" @�$B3 �n$= W��*� ���/�� �9 ���� ���9B�

   ���!� 
�!��� �-�3 ���� ��49� :�� (��� �= (�4 »   �!* (#�!� �!��4  « � �!�   �!��4 �� .�!K�
(#��    :���!� .�!�� �4 n�� �k�� ���M2� 
 W��*� i����� ����C7� (#���o=��� '�  �*

:�
'�� �O�� �>� �� 
����� �� (�\�� ��?  m�
  
R �� ������ ���9B� A�* (�* @�+�� ~�,��/   T�>!� 
 ���= �� D��= ���M2�

�� �  	���  ����$* ���M2� {��
�� @� ���� �?�%���� .�K��   .�!�� �!9�'*�/
 
��<��
     P�!1 � �!� ����!$* �3�1!��>� 
 ��I�9K (�* ���
�>� D�%� �� �. �+ � P�� :����
     �� :���!� �
M!� .(�o=��!� (#�!� �9�.� �  
 �9�+* Ek� ���O� �7<  �� 
����
         Y�! � ��!�M2� �!.93 �!  �!. ��� �!= ���� ��!-
 (���!+� (�* ��0��� {��
 (�� �

� ����I�� |��I �?C�	���        �1!��>� �7���!K :�!9;��
 �!�� ��I�9!K�  '!�  �!�0��
   �!� ��3 Y�
���!� �r
�/ �� �= � �\ �$* .����90� �� 
 :?$���S (��4� � ����C7�

.�K�� �� �* ���� �� W�70� ����� {��
�� �Cs0� :�� .@�����*�K  
R     �!= (�!0� l!3 (��-�� �� �� 
�+ � �= ��� 
� �j�* @�+�� :�9;�\�� ~�,��/

 � �� �.93     ���0!O
 :�!9;�� .�!*� �!� D�C<3 	�K�� �� ���O���*�� ���� �9�.� P�1
      ���!� �!� �. �!+ � �!?�%���� .���� �!$j�� ��1U 
�+ � ��>�-�3 �= ����� ~��
   ��!>�-�3 �� P�!>3 
 ��Ry3��;� �9�\$.� ���+� ���� �� D$��9������ 
 �$j��

       �!!3 �!>3 ��!>�-�3 :!!�� .� �!K �!� E��!!I ��!BkK�� � �!"�"� �!�� 
 ��U
.���$  ��Ry3 � ����� X�k� � (�*�9���� ��I ��� 
 �9��# 	(�9� X�;��;  

R  ����� �1��>� l� ���� 	
���� ��B3 WMI�� 	L9�
��  
 D��� &��'� �� M<�
 
� 
�.-�� 
��= D$��� .��� D$� ��I �� ��,�= l� �?C� 	�+�  D$� #� E�/

 6C7���=�3 .� �K �� m��03#�� W��*� 
 ������� ��+�� :�� �� M<� �� �* @�
�� ���� (��'�� ��K  #� �� M<� #� (�* �j��� ���� 
 �� M<� ��-
 ���� #� �3
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 A
�= l� �49� :�� #� �� M<� P�o� (��� .��K �C,S ��+�3�$"��/ �� M<� �C$-
.��K :��03 E�/ #� ���� �� �CR+� D� �3 ��� � ��MI  

R    l!� .�!99= �� ��?� �.K#�� 
 W��*� q��9� ���� �� ���9B� A�* (�* @�+��
 M��=��2 �� z�K ����*��� � �
 � �� @�+��" �! M<�"      :!��#� �!�� 
 �!��$  D!$�

   @=�!� (�!* A#�� 
 W��*� �<  
�?�� :���" �����  
 ��-�� {O
 ��-�3 �� 6��2
.�#���u� X�C7��  wj��K��  

R �0O
 D�C<3 �\�� �CR+�   !O
 :����.�!�� (�!�" @�$B3 �    �!� ���!� @�!+�� 	��0
Y�>�       A#�� {��!3�� �!���C7� {��!3 (�!91��� �k!�� E�/#� W��*� 
 �0�12 (�*

    ����!� �� �!�� ���0!O
 :�9; �0��
 D$��� �?�%���� .�*� �� ^��/ ��K :�
�3
  .����  ��-
 '�  J�I 
 Y� � 

  
3.4 ��7
� ������ ��� )	� �$�	( �  ���	
� ��	�%� "�	#�$ �   )�*+ ),-�  

     (�!*�����=�� ��!\ �� 
 ��!K H�!7� ���$s � ����� #� ��9� (�* ������� ��?3�� Ek� :����
    #� �!9�� ����!� �!���� �� J�I��2 �� (�.K ������ 
 ('�� ��� �� �� ���9B� A�*

.@�#���/ �� ������ 6<>3  
'�� ��� �� �� ���9B� A�* (�* @�+�� �= ����� ��B3 � �\9��  (�.!K ������ 
 (

   �! �� �!� :�!�#� �� �+, � (�.���"�� 
 �* (�����=�  
 ���= D$� � ���7�� M��= (�>  �� 
(Komminos,2020,25)   #� �!���C7� {��!3 m��03 
 (��'" W�* �= ��� 
� ��-�� D�� ��� .

        #� �!C$� (�!3'�\ ��� D!��3 ���!+� ��0!O
 	��!99=�
�>� (�!* 679� 
 �.���G"'�� 6��2
 A#��     ('!�� �!�� �� (#�!��9$K�* W��!*� #� �?� {��
�� .��=�9*��I D�$>3 
 ��?�� ��

      @!.� ( �!%�<� 
 l!�3��=�9?3 �����!� ���!��/ (�* (r�%�j��� &�S�� 	(�.K"  ����!I
���$�"    p!�3�3 :!�� �� .���" (� 
�.!K"   �!�"  �"��!� (��!��"  
" 
�!K�#��"   P�!�

�� �� ��� 	���-���/ 
�9V$* �C�� ( ���\ � .��K #
� �� 
 ����� q�<3�� (�>   :��!K»  	P�!���
  �� ������� W�* �� J�I (�*
#�� 
 ~��S�(��� (�.*�\� �?� �\����� 
 @4.«   ��'!��

����     {!$- '!�  �9!K���� |W�!* :!�� �� ���      #� ���,�!�� 	�!* ���� 
 ��!�M2� �o=��!� (�
�
(�*��'��  �9$K�* (�* @�+��
��=��I ����2� �.9�� ( �$* 
 �K�1��  �!3�/ �� �3 �+*���
 �����/  .��K 6<>� ���9B� A�*  
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     �!4  �!� 	�!C0� (�*�! 
� �� �-�3�� 
 ��-
 :�� ��     �� (#�!� ���!�� ( ��!�� �!����
�#��     �� ���\!K E!<  ���9!B� A�* .�����*��I ����� 
 {��+3 (�.K ('�� ��� �� (

�� (��" @�$B3 
 (#�� @�$B3 (�*�9���� 
��$  �3�1��>� 
 (#�� �����   �!� 	
� (�!91�
          != �! �\ �$* �!�� .��!= �!*��I �!,�� 	�9!K�� Y�� 
 ��*�!�� D!��� �!= (�>  �!I�� �  #�

�0��- �� �=G�� 
���9K �K  :!�� ( �9�'* � »  @!.� D!�C<3 «  �!�»     �
�!>� ���!+� (�!9� X�!�
�
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��
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 �*�����/����� �*��(Halpern & Mitchell,2023)   :!�� �!= ��� :�� �*� �� �� �V � .
�* ��< ���� (�* P�� �� @* (� ���0��� (   �$!�� 679� l� (�.K (�* H�2 �� @* 
 (�

         	���!$  m�!��3 �� ���9�!�� (�*�!9���� �!= �!�k� �!� �!�9�� 
 �+F3 �� :�j�/ ��Q�� #�
x�13�� (�* D?3
�/ &�4  l� 
 :�R03 �� P��9= ��99=     
 �!��$  �!� ��!F�� �� �13��� �C+C� (

      ��!�� �!�� 
 
��!�" @�$!B3 	 
����!� :�9V$* 
 
�+��  ��� �� 	
�'�� ��� �� 6��2 :��#�
        E��!I (�!* ��\� �?!� 
 � �?!� ( ���!��� �!��� �! �\; �?9�� �� �1+  �� 
�� 
�.K

0O
 :�9; ������4  �� ��-
 :���� .���$  �� ����* 	�99=�?�   
�!+ � WG!� (�90� �� ���
     A�!* (�����!= 6���!B� :!�� ���$3 �� �3��� D���� .�+�  (�.K ('�� ��� ���9���� #�

 �����!� 
 ('�� ��� �� �� ���9B�      @�$!B3 &'C�!+� �!= ���� ��!-
 (�.!K  (�!�"   
 �!*
�%�I� :��� � �+ � (�*  

R     
�#� (� ��!$� E!k� �!= W�!* 
 �CR+� m��03 �C����� � �+ � D��� �%�I�  ��
      �!; �!= ��!�" �!$  @�$!B3 ���9B� A�* .��K �� ��C1�� ����C7� {��3 m��03
      �!= @��!�� .�!K�� �!; (�F�!+-�� �* ���� 
�����
 ���u� �* ���� #� ������ �%��R�
   �!� t!CF � t% �<79� l��� �.K (���K 
 t�C/ W��*� �� �1+  ���9B� A�*

     != l!� �!���C7� {��!3 m!��03 
 W�* X�k� � .��� �
�,3   �� �!� �!+, �M��= E9
    .���� ��!99= :��03��U�!3 ��!= (�0� D���� &�$3�� �= ��� �+, Q� :�� w���K :���.�
       l!� �� �CR!+� l!� ���!��� �
�!,�� M��!= �F�� 
� �� � ����� ����� �� �= ���-�3
       E*�!= 
 
�!�I�� {!7� 
 �!� l!� #� '1!� (�s� E��'�� :��K�F9� (�.K �<79�

.�\�� (�� #� '1� (�s�  
R ) �* ���� (#�� ����� �C��� �� � �+ � D��� �%�I�Data curation   N��! � #� l!�V�* :(

����   ��!I (��I �� (�.K (�*» &�!I « 
» �!o9I «     �k!�� W��!*� �!��. � .�9�!+� 
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 �+, Q� :�� �� �+, � (�* �
�s� #�   '1!� (�*�!s� �j��*��
�B3 N�O���� .���
    ��U�!3 
 �!��� #
�!� �%�I� :�� ���
 tC2� WG��� tCF � t% (�.K �<79���
  
� �!� �= ���* ���� ��F9/ 6��2#� w<� ���9B� A�* .�K�G" ��= ����  �� �9K
�
  �! ��3 �$  ��= ����  �K�� ��= �� �
�>� ��F9/ :���"� .�9�� �� �� �CR+� 	����� ����
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R           :EF9!� ��!�0� 
 P�!� �!���2 �!C����� � �!+ � D!��� @�<�!+� 
 D!��= �%�I�

     &�!$3 (���!� (��!�� P�!� l� D��<��� �1B� �?1K l�Mo�)@����\%� N�  X�k� ���
  .���\��������U�!!3 �!!>3 D!!���� 
 ���!!� »�!!�<��� « 
»�!!�� « :!!���� P�!!� l!!�

��� g����� ����#�� � �\;�9����  �= �%��95   � ���"�!� (�!* ���� �� ��� ��� 6��� %
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���!� �r
�!/�� g�#�!� �� 6<>� �� ������ 	��� ���=��=�. � �� 
 ���� A#���
    
 �!�<��� 
��!9� �!� �=���� #� (� ��>  �; 
 &��� �=���� #� 
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   �!$3�I (��!� �C�%� �� ��'� :�$* �K ���� 
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�
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�� @�$B3 	�+�  �$F� �; �� 	�F= 	�\ � �; 	� �\; �= ���"    �!� ���!� �; �� 

.��K ����" ��= (Ferre,1995,73-74)  
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 ����
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      �!%�I� �!%�<� 
�!K �!3 ��!�V�/ 
 D?K ���y3 �� �� ���� .�+�  :?$� �%�$��� :�9;
  �,�!K l� �� ���- ��0O
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 �*�1!K ���0� :�R03 
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 ����C7� {��3 :��03 
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 �* �K�I 	�*�\%� ���� �,�8
 ���9B� A�* �%�� :�� �� .@��+*
         �!��� ���9!B� A�!* 	@!.� :!�� 6!<>3 (��!� .�!9= m�= A��I �� ����I��� (�* ����
      (�!*���0� i�!���� (��!= :�!9; �9�!+* @* �� ��1K �* ���� #� l����= �= �*� ��k�3

  ���� �� Mo!� .�!K�*��I :?$� �*�1K       ��k!�3�� (�.!K���0� �?1!K�� �!?����3 (�!*
      (�!* E9!=�
 
 �k!�� (��!���S �!�=�� (�*�\%� 	�* �*�1K 6��2 #� (��� (�*�\%�
       ��!�0� m!��03 �!�� ��!99= :�!�03 
�!�� :���� �V � .���" �� ���� @�+�� w��3 &#Q
    �!+, Q� :�!� �!� �!+, � �
�s� w��3 
� ���.  ��Q �� 
 �O�� P���� �= ��� �*�1K 

  .���" �� ����  
      � �!+ � D!��� :!�� .��!��$  &�!F � @�+�� w��3 �$�<�+� '�  �*�\%� 
 �* �K�I��+,3

       �!= �#�!� �!� �k!�� ���9!B� A�!* .��k� �� �90� �* �K�I �� �= ���n  �� ����
 �K�Im             �! ��3 �!$  m!C�k� H�7!� �� � �!+ � D!��� �!%�I� 

�!� �!�� 	�! ��� ���!�

      �� 	�!* �!K�I (��G!\��  �!�� 
 ���!90� ��+,3 :�� .�*� �j��� �K�I :�� #� ���90���+,3
     A�!* �!O�� P�!��� 	:���!� �
M� .��� �+, Q� :�� �� �+, � (�9���� #� ������ ���. 
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)Self-Setting Goals(«    �� �!! ��� ��!!��I��� �� 
�!!.- #� �0��-��1!!+  (�!!* ���� ��*�!!8 �!!=

   
 �!3 6!�$� �>7!� �� � �+ � D��� �%�I� @*#�� 	@���\��4 ��      D!<�9� �!3 ��!�V�/ ���!K
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5.4 DN��4 C� �%�
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") �.K#�� (#���$* �CR+�Value Alignment Problem (" .� 
 �CR+� :��3��.�K� 
 :���$
C��� 	�K�� �� ���9B� A�* (�* @�+�� E%�; :���"�'� P�� :���� 
 ��� �9� �

 l� W��*� �=�K :R$7� 
����� � �\; .�+�  &�F � D��� � �+ � D��� ���.  �%�I� 

��
 �*�" 
 @.1� 	 ���V�/ (�.K#�� �� ��G\��*��I 
 �9$K�* 5�� ���9B� A�* @�+��

�/ (��� g��I �� �+* �+$* � �+ � ���9�� A�* (�* @�+�� ���K� �E��/ :�� �� ^�
 
 ���4  #� (��"��� 	� �+ � ����� #� (��"��� 
�; ���* ���K �� W�70� ���9B�

 .� � ��K �9$�� 
 P��9= ���� E��'�� 
 �K#�� PQ���� 	��>�-�3 (Amodei,2016) ��
 ��� ��3 �� ���9B� A�* (�* @�+�� �7��� :�$*") �>�>B3��ISelf-Correction (" 

 ��I ����  �+��<� �� D<�+� ��2 �� ���9B� A�* @�+�� :���� .� � ��K H�7� 
 �j���
 (�*�7I �-��� (w�>��� D��03 �� (#�F� (�* E���#� Mo�)�-��I (�* ��0��
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 ���0O
 :�9;�� .�9= �� HM�� 
 �j���9K �� ��I P�� �� �* ���� (��"�� 
 ��K��I

��� �$C� ������ 6<>3 �� ��� .��� �,9� 
�9V$* ^��/ ������4  �� g��� @�*��I �-
 ��k�3 ��0O
 :����»�7I « 
»���� �F��  « �*���0� :�� .���� ���0� :��03 ��#�� 

�C$� 
 :��03 � �+ � D��� w��3 
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 �+, � ��<C03 
 �.K#�� #�  .��� �+, Q�
 � D��� �%�I� #� �C+C+3 �� ����� �4�M� �= ��7 �$* #� ��MI �= @��+* �-��� � �+

�= @�9= ~�� .����� �4  �� ���K� 
� �����/ 
���-�� � �+ � D��� WG�  �� �9� (�*
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 �!�,� ���!�� (��!� 
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       .�!K�� �!� �.!K#�� (#��!�$* �CR!+� (��!>� N�O�� 	�9�+* ���9�� ����� #� (���+���
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�!���
      l!� .�9!K�� ��!K��  (�!B� :�!9; 
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 .�9=��+,3 ��4�9���S��"GS�= ���" �I�� �O��"  
"'�$3 (#�+=�/"    #� ��.!�� �! �$  
�
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� �� @!.� 
 �9$!K#�� q��!K� � ����� ����� �� ��� ��K �     5��!B� �� �!. � 
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