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Abstract 

In order to examine the rationality of the belief in the “disparity in the relationship 

between science and religion in the cases of evolutionary biology and cosmology,” this 

article focuses on evolutionary biology, cosmology, and religion (theology) from the 

perspective of epistemic entities. Accordingly, the disparity between these epistemic 

entities refers to the difference in the way they logically align with each other. Initially, 

the approach and assumptions accepted for establishing this argument are explained. In 

this section, it is clarified that the approach of this article is to present an evidential 

argument, and its most important assumption is the epistemic independence of 

evolutionary biology and cosmology from each other. Additionally, it is explained that 

by religion, the belief in the existence of a concept of God that implies the 

purposiveness of divine action is meant. Subsequently, the main middle term of this 

argument, which is the analysis of the implications of evolutionary biology and 

cosmology for purposiveness, is discussed in detail. In this discussion, purposiveness is 

precisely defined, and the content of existing and conventional theories and models in 

evolutionary biology and cosmology is considered, rather than the philosophical debates 

of biology or cosmology or philosophical interpretations of theories. Thus, the content 

of the premises of the argument is obtained, and its conclusion is presented at the end of 

this section. However, due to the fundamental nature of this claim, the logical-formal 

structure of the argument used to support the claim is explained further. This formal 

structure, which is explained based on the logic of probabilities, clarifies the degree of 
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validity of the conclusion and the type of relationship between it and the premises. 

Following this, some of the important implications of this conclusion are mentioned. 

Keywords: Relationship between Science and Religion, Theology, Evolutionary Biology, 

Cosmology, Guidedness. 

 

Introduction 

The application of the term “Science and Religion Relationship” in the current era has 

gained a refined and specific meaning since the mid-1960s. The establishment and 

publication of the journal Zygon and the release of Ian Barbour's book Issues in Science 

and Religion (1966) both in 1966 symbolize the beginning of a prolific period of 

philosophical discussions and intellectual explorations concerning the relationship 

between science and religion from that time to the present. In this article, the relationship 

between science and religion will be considered in the context of these discussions. 

In one sense, this beginning has undergone two stages up to today. The first stage, 

starting from the 1960s and extending to around 1990, is characterized by a holistic 

view concerning the relationship between science and religion. By holistic view, it is 

meant that during the specified historical period, the relationship between science and 

religion is considered as a general category, and efforts are made to analyze the 

description of this relationship (e.g., independence or conflict). The second stage of the 

discussions, starting from the 1990s and continuing to the present, analyzes the 

relationship between specific theories in science and specific notions in theology in 

detail (De Cruz 2022: sec. 1.1. & 3). The following titles are examples from the 

discussions of the past three decades: 

- The theory of evolution, the doctrine of creation, and the existence of an 

intelligent designer 

- Fundamental constants in cosmology and the fine-tuning of the universe 

- Quantum uncertainty, specific divine action, and miracle 

- Chaos theory and divine action 

- Complexities of natural hierarchies and the afterlife 

Similarly, during this period, the discussions in the philosophy of science regarding 

biology and physics have become specialized. From the famous debate by J. J. C. Smart 

about biology not being a science (Smart 1959: 365–67) to the distinction between the 

two fields of the philosophy of physics and the philosophy of biology and their further 
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detailed development as separate disciplines, all pertain to the same period and have 

paralleled discussions on science and religion. These two historical trends form the 

academic and specialized literature background for the subject of this article. 

To examine the rationality of the belief in a "Disparity in the Relationship of Science 

and Religion in the Two Cases of Evolutionary Biology and Cosmology," this article 

considers evolutionary biology, cosmology, and religion (theology) from the perspective 

of epistemic entities.  
 

Materials and Methods 

The breadth and diversity of evolutionary biology and cosmology theories and their 

implications, the existence of borderline issues and different interpretations, and the 

continuous advancements in science make evolutionary biology and cosmology very 

broad and dynamic epistemic entities. This breadth and dynamism create a very broad 

context for examining their relationship with religion. 

The broad range of topics that can be emphasized to examine the relationship between 

evolutionary biology and cosmology with religion necessitates focusing on a subset of 

these topics. In this article, the emphasis on "purposefulness" provides this requirement. 

Limiting the scope of the examination, along with the continuous developments in 

sciences and the breadth of their conceptual scope, makes the final conclusion not 

definitive and deductive, as the examination conducted is limited. Therefore, the type of 

argument in this regard is evidential and probabilistic (as opposed to deductive); that is, 

the analyses and content of the argument's premises support its conclusion. 
 

Discussion and Result 

The  fundamental difference between these epistemic entities refers to their logical 

compatibility with each other: Consider three propositions p, q, and r. If the 

simultaneous truth of p and q is possible, but the simultaneous truth of p and r is 

impossible, then there is a fundamental difference in the relationship between q and r 

with p. The term "fundamental difference" in this article refers to such a relationship, 

and the investigation into whether such a difference exists in the relationship between 

evolutionary biology and cosmology with religion is conducted through evaluating their 

implications on "purposefulness." 

If we denote the implication of religion on purposefulness as T, the implication of 

evolutionary biology on purposefulness as EB, and the implication of cosmology on 

purposefulness as C, then: 
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- T asserts that the universe must be purposeful. 

- EB claims that the universe, in terms of characteristics related to various biological 

levels, beneficial and harmful traits, and biodiversity (at least from the 

perspective of adaptation), cannot be considered purposeful. 

- C posits that the universe, in terms of its fundamental equations, laws, and 

constants, can be considered purposeful. 

- Therefore, at first glance, it seems that the simultaneous truth of T and EB is 

impossible – or, more accurately, as will be the basis in the paper, this assumption 

has fundamental challenges – but the simultaneous truth of T and C is possible.  

 

Conclusion 

The argument presented in this paper has an important implication: believing in a 

fundamental difference in the relationship between science and religion in the two cases 

of biology and physics is a rational belief. Based on this, we should speak of the 

"relationships" between science and religion, rather than a singular "relationship."  

 

Bibliograohy 

Barbour, I. G. (1966), Issues in Science and Religion, Prentice Hall. 

Barkow, J. H., L. Cosmides, and J. Tooby (1992), The Adapted Mind: Evolutionary Psychology and the 

Generation of Culture, Jerome H. Barkow, Leda Cosmides, and John Tooby (eds.), Oxford: Oxford 

University Press. 
Barnes, L. A. (2012), “The Fine-Tuning of the Universe for Intelligent Life”, Publications of the 

Astronomical Society of Australia, vol. 29, no. 4, 529-264. 

Birch, J., A. Schnell, and N S. Clayton (2020), “Dimensions of Animal Consciousness”, Trends in 

Cognitive Sciences, vol. 24, no. 10, 789-801: <https://www.doi.org/10.1016/j.tics.2020.07.007>. 

Coles, P (2015), Cosmology, trans. Nadiye Haghigheti, Tehran: Hekmat Sina Publishing. [in Pesian] 

Collins, R (2009), “The Teleological Argument: An Exploration of the Fine-Tuning of the Universe”, 

in: The Blackwell Companion to Natural Theology, John Wiley & Sons, Ltd: <https://www.doi.org/ 

10.1002/9781444308334.ch4>. 

Crow, J. F. (1979), “Genes That Violate Mendel’s Rules”, Scientific American, vol. 240, no. 2, 134-147. 

De Cruz, H (2022), “Religion and Science”, in: The Stanford Encyclopedia of Philosophy,  Edward N. 

Zalta and Uri Nodelman (eds.), Metaphysics Research Lab, Stanford University: <https://www. 

plato.stanford.edu/archives/fall2022/entries/religion-science>. 

Donald, M (2001), A Mind so Rare: The Evolution of Human Consciousness, W.W. Norton. 



125  Abstract 

 

Duhem, P (1954), “The Aim and Structure of Physical Theory”: <https://www.cambridge.org/core/ 

journals/journal-of-symbolic-logic/article/jsl-volume-19-issue-2-cover-and-back-matter/ 

612F4B7B85F16B7AD6FDECB1AAB02CD5>. 

Earman, J (1986), A Primer on Determinism, Dordrecht; Boston : Norwell: D. Reidel Publishing Company. 

Edwards, A. W. F. (1972), Likelihood, Cambridge: Cambridge University Press. 

Hasker, W (2015), The Emergent Self, Cornell University Press. 
Jackendoff, R (2002), Foundations of Language: Brain, Meaning, Grammar, Evolution, Oxford: 

Oxford University Press. 

Kirby, S. et al. (2015), “Compression and Communication in the Cultural Evolution of Linguistic 

Structure”, Cognition, vol. 141, no. C, 87-102: <https://www.doi.org/10.1016/j.cognition.2015.03.016>. 

Mayr, E (2004), What Makes Biology Unique?: Considerations on the Autonomy of a Scientific Discipline, 

Cambridge: Cambridge University Press: <https://www.doi.org/10.1017/CBO9780511617188>. 

McShea, D. W. and R. N. Brandon (2010), Biology?S First Law: The Tendency for Diversity and 

Complexity to Increase in Evolutionary Systems, Chicago: University of Chicago Press. 
Morowitz, H. J. (2002), The Emergence of Everything: How the World Became Complex. New York: 

Oxford University Press. 
Numbers, R. L. (2006), The Creationists: From Scientific Creationism to Intelligent Design, Harvard 

University Press: <https://www.books.google.com/books?hl=en&lr=&id=GQ3TI5njXfIC&oi= 

fnd&pg=PA1&dq=related:9oubbuD0bxgJ:scholar.google.com/&ots=lSars2MVyL&sig=uD2YNV

RRsBtQw2TegWu_TPeNi58>. 

Palazzo, A. F. and T. R. Gregory (2014), “The Case for Junk DNA”, PLoS Genetics, vol. 10, no. 5. 

Pennock, Robert T. (2001), Intelligent Design Creationism and Its Critics: Philosophical, Theological, 

and Scientific Perspectives, MIT Press: <https://www.books.google.com/books?hl=en&lr=&id= 

re4SXiklicAC&oi=fnd&pg=PR9&dq=related:9oubbuD0bxgJ:scholar.google.com/&ots=Z07Q4eyZ

Y-&sig=t0oYnpEFJHRmwQGqDchA0Pb7SJU>. 

Rasmussen, J. and F. Leon (2019), Is God the Best Explanation of Things?: A Dialogue, Cham: 

Palgrave MacMillan. 

Rees, M. (2015), Six Numbers: The Forces That Shape the Universe, trans. Saeed Tehrani-, Tehran: 

Ney Publishing. [in Persian] 

Royall, R. and R. J. Tibshirani (1997), Statistical Evidence: A Likelihood Paradigm, Boca Raton: Routledge. 

Russell, R. J., N. Murphy, and A. R. Peacocke (eds.) (1996), Chaos Complexity: Scientific Perspectives 

On Divine Action, Vatican City State : Berkeley, Calif. : Notre Dame, Ind: University of Notre 

Dame Press. 

Russell, R. J., N. Murphy, and C. J. Isham (eds.) (2001), Quantum Physics and Divine Action, Vatican 

Observatory Publications. 
Smart, J. J. C. (1959), “Can Biology Be an Exact Science?”, Synthese, vol. 11, no. 4, 359-368. 

Smeenk, Christopher and George Ellis (2017), “Philosophy of Cosmology”, in: The Stanford 

Encyclopedia of Philosophy, Edward N. Zalta (ed.), Metaphysics Research Lab, Stanford 

University: <https://www.plato.stanford.edu/archives/win2017/entries/cosmology>. 



Abstract  126 

 

Sober, E. (2008), Evidence and Evolution: The Logic Behind the Science, Cambridge: Cambridge 

University Press: <https://www.doi.org/10.1017/CBO9780511806285>. 

Sober, E. (2014), “Evolutionary Theory, Causal Completeness, and Theism”, Evolutionary Biology: 

Conceptual, Ethical, and Religious Issues, 31-44. 

Sober, E. (2018), The Design Argument, Cambridge: Cambridge University Press. 
Sterelny, K. (2003), Thought in a Hostile World: The Evolution of Human Cognition, Wiley-Blackwell. 
Tooley, M. (2021), “The Problem of Evil”, in: The Stanford Encyclopedia of Philosophy, Edward N. 

Zalta (ed.), Metaphysics Research Lab, Stanford University: <https://www.plato.stanford.edu/ 

archives/win2021/entries/evil>. 

Veit, Walter (2023), “Complexity and the Evolution of Consciousness”, Biological Theory, vol. 18, no. 3, 

175-190: <https://www.doi.org/10.1007/s13752-022-00407-z>. 

Waller, J. (2019), Cosmological Fine-Tuning Arguments: What (If Anything) Should We Infer From the 

Fine-Tuning of Our Universe for Life?, New York: Routledge. 

 



  

 

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

!" �� #��� �$�	  #��%�)������ '�( �(15�  ,-�$.1�  /�0�1�2 � -�311403  

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

���� ����� ������  ��	��� �����  

����� (�7� �(89
*  

 !	�"  

���� ����	 
��
���  �� ����»�� ���������� ����� ��  � ���  ���� �� ��!��" ���#	 
���$�	  �%�&�' ���#	« � ����  �� �
���!��" ���#	 ���$�	) %�&�' ���#	) � ��� )+,���� (

 �.�� !���/���� �+� �0�
� 12��#	  �/���	 ��#�� ����� !� ��.�� .����� ��&� ��� 
��/���� �+� 10�
�	  �� ������345 ��6!��� ����	 &7 �+  ���8 ���9 �� .���!�:7) 

�����$ ; ��< =�0 �+� ����>�?@ ���� ��@�� ��� � A��� B�# &�+��	 ��#� �� .��  <C�
D���E � A���	 ��# �� �%���$ ��� ��@� �
���� �8 �@ &�+����� ��6��4� F; .���)&7!� GH 

I�� �J�	 ��� &�+��) �3� !� ��� ���?  �%�K �
,� �+� !��" ���#	 ���$�	  �
%�&�' ���#	 LG+ �� G���) �� M���K ����N3� ���@ �	 6��� .�� ��� ����	) LG+ G��� 

�
��O @���	 ���� � ���� ���J G��� &7 �� �1� �.4�� �+ � >G� �+� ��/�� � L��
1� �� 
!��" ���#	 ���$�	 � %�&�' ���#	 %P��G � �� .��� AG#�� ����)Q ��13��  &�+�� ���G��
�� ��� �	 7�G � 14�R� �'14� �� &7� ���  B��� <C��	 ��# .�S1@�� ����	 &��� ��� � G� 
�� �����  ��12������	  ���J T 4�+��	) ��� �%� P���G  � G��� ��% �	 7�G)  .��� AG# A��� B�#

��� ��J ��12��� U����� D�� �,�V1H� W����E � A���	 ��#) F; !���� � �;���&� �� 2��	 
!� �
,� �+� �'� ��� 14��R A��#� �	 ��#. 

��	 #��!:�% ����� � � �� �)� +,��)�� !��" ���#	 ���$�	) %�&�' ���#	) LG+ G���.  
  

 

* �"�0 )�����1���  )	1Y'� G�'# A�9Y4�� )�����0 � �� m_tousi@sbu.ac.ir  

 :�0���� [����05/03/1403 :b��c; [���� )27/08/1403  

 



128  �����  
���
� � ��	�  '�(15 ,-�$. �1 /�0�1�2 � -�31 �1403  

 

1 .(�!)�  

!�:7 �g"�� »����� � � �� ��« ��) ��� h�4 �� �1"�	 &�� � � ��  !��)�  T�	  &��T�  ��� �T�5   &�GT�
!�:7�� ��  ���M  �!�� �i�� &GV�	 �� AG� ��  �T+�   T� !� FT; >����i  � T"	  T"��E )h(  T�� 
1H	 ��� ��5 � �� � &�1����&� G4���Y �+�  A!�TH h��1�  �T+�  �T$0�  � � �T�7 T�4�	   .GT4���6!��

 ���� >�H) � �����%��  T�
0 &���� �� Bi�J�	 !� 4� TV�  T+�� 1960  T���i�    �1T#c6 &�T@ ��

D��1	 
1� � E����� ;��G �P� .��� A��%�F   T�R� ��TY14� �� �!� &�T9 )Zygon4 � ( T�l   ��TY14�

 m�1%�n�"�	 � � ��  ����)   �����T� &�T� �o� )Barbour 1966()   �� ���T+1966)  ��TV4� !�   !�T:7
�8 ���5 ��6 !� W4���; G4� � �+�6���Y !��� �+� �"�0	 �����5 �����  � � �T�  T��   pT��� !�

4��!	 � �� .��� A��� !���� �� �� ��%c��� �
������� )�  � � �T�  T��  T� ���q�  TV+��   NTH�?�
�.4���� .�0�6 G+��2 ���@  

�� �8 ��?1 �) ��� r �� s�6 �� !���� �� �� !�:7	 �%   T+� !� �T% �T"C4 s�6 .��� A�� 1960 
���i�  !�:7AG# 
��H �� �	 1990 ���i� �r !� ���� ��G1�� T�W  TMCY��  T�%	  �T94�  ��T���5 

����� ��&� � � �� �� K��@ ���#!��	 �% !� ��.�� .���	 �94� ���    t�T��� NTH�?� �� �% ���
!�� ��5 ����C	 �������� )A��#�� ��&� � � �� ��  �T�  ���TJ  T�8  T
����  T�%	  �.4���T�   ���T@

�	 6��� 
� �	 �	 ��# � OJ��� ) ����� uivT�   >i�1T�� T��  �3� (=��T
� T�K    s�� s�T6 .��T#
+� !� �% NH�?�� 90 ���i� G# !�:7 �1#c6 &�@ ��  ���� ����� !���� �� �� ���  ���TJ  Tnl/	 

M�� ���	 �3� ���K ����� ��&� �.4�� �+� MCY�	 A��94� �� ��  �� �+�  TMCY�	  ��+,� T��� 
�	 �!���; )De Cruz 2022: section 1.1, 3(���  .�� !�� �4�V4 �+	� � !� T��    NTH�?� �� �T�� �T� 

+�� 2��G4�  :  
= �.4�� !��7 )K��$�5 G�V#�+ B��r ��/� � ���2 �9��)�G  ��Numbers 2006w 

Pennock 2001(w   
= ��D�Q ������� % ���&�' ���#	 .�� ��� �x�O 6�1	 �9��)�G  ��Waller 2019w 

Barnes 2012(w  
= sG  
�@�� ��14��%	) � �0��  y�2+,�	) AlR
� � )�9���G  ��Russell et al. 2001(w    
= �.4�� � �0 � m�#7�� +,�	 �9��)�G  ��Russell et al. 1996(w   
= ;�z�6G	 �+� ��"��?r Q������
 H ���� {�� !� F; �9��)�G  ��Hasker 2015(.    

�+ �|�)�  NH�?��"�0� ��  V+ ���� ���5 4��!	 �����5 !� �T"  T���#	 0 ��l T�8  +�T��1	 
MMC�	 ��10� Y@��� !� .���� / ��'Y�	/ .	 ) ���VT�� .J. J. C. Smart ( m�T���  �T� 4  &��T?



���>2 �18��
� �1�-#  ��	� �
�  -��� �-�� ... )
98�( �(�7 �����(  129  

 

!��TT" TT���#	 )Smart 1959: 365-367( �TTV1� �TT��l  &GTT#1TT#� ��� �TT"�0� 0�lTT�8  ��TT"�0� 
!��" ���#	  !��8 ���9  �M���K��10� s�G%�+ �� ���J  T9V+ �4�6�G/	    TV+ �T� t�T����� 

���5 4��!	  ���� � ��  NH�?� ��!�����  � .�T�� A��� T��  T� ����  ��T��C	  ���T��  TV� 	  �
������ MMC�	 � h�D���� �
��� � m�"3�	 G4�#.  

���� ����	 
��
���  �� ����»�� ���������� ����� ��  � ��� ! ���� �� ��� �T"  T���#	 
���$�	 % ��&�' ���#	« � ���� ! �� �
�����" ���#	 ���$�	) %�&�'  T���#	) � � T�� )+,� T��� (

!� �.�� ��/���� �+� �0�
� 12��#	 �/�� �	 ��# .�� ��� U���)   �� ���T�� !� ��T.�� T����� 
��&� ��� ��/���� �+� 10�
�	  �� �����»�345 ��6!��� ����	 &7 �+  ���8 ���9«  :��� �T� 

��l65 p) q) � r  ���� 9� �.4���G qGJ �6� .�+ &��! p  �q G#�� �$V�) �+ qGJ ���   &�T�!p  �r 
&7 )�$V��4 ����� A�6	 ������� ���� ��� ��&� q  �r  ��p  !� ��.�� .���� ��/�»�� ����� T�����«  ��

��� �| �
����� ����� �� ���� � ���	 ��� �% �|�� �����	 �����5  T����� � T�&� !� �T"  T���#	 
���$�	 % �� &�T'  T���#	  � �T� T��   �r !� ���� ��T/� �T+ T�W !�� T���	  �T
,�  �T+� � T��  �T+   �T�

»LG+ G���« � s�R4�	 ��#.  
�� ��.�� '"��K  KJ� �� A��#� ����g"�)  �
��� �� �+��� �%���$� �	 ��#) !� ���  �T�  GT
�  �T� 

���?  »�� ���������� ����� ��  � ���  �.�� !�+,� T��� ?r� T
	  ! ���T� �� ��� �T"  T���#	 
���$�	  �%�&�' ���#	  ��%P��G � ���6}	 LG+ G��� 6�1	«) U�����   �T� �"C4 L��H TV�%� 
)>��  s�4»�?� «�	 �'4 � !� ��� ?
��� ����   .��% �+��2 A���1�� &7 �� A��#�  

  
2 .���
+� � ,	- .+/ �%  

���� ����	 »�?�« � 
��
��� &7 4�+�� ��� s!,	 6��1"6 .��# ���@�	 �.4 h��� ��� �+� 
!��" ���#	 ���$�	) %�&�' ���#	) �
,� � �+� &7 �+) !�� Kn�"� ��/�� � "����+�� 

O�1C� !� &7 )�+  �;��0�Y �+� Vn��	  s�� N �� �	 ��# !��" ���#	 ���$�	 � %�&�' ���#	 
��/���� �+� �0�
� 12��#	 "���� ���p  � ���� >�H �;��	� ~1�)���� � G�#�� (��  �
��

�; ���	� Q?� �! !����� �� "���� ���p ���� ����	 ���� h�4� &7  �� �++,���� ��#.  
�� �
�� �� �D��	 �% �	 &��� �� %P��G  ��&7 �+ ����� ��&� !��" ���#	 ���$�	 � 

%�&�' ���#	 �� +,����  ������	 ��%  s!,��� ���  �����  m�C14�A��G3� ��  !���� 
 �� �D��>�?4� ��# �%  �����  )�
���%P��G  ��»LG+ G���« ���  �+��0 �� �S1@��	 ���7 .��� 

��G3�  &��%����� ����	) �� �,�3� s�VS4�Vn��	  s�� � �
�� ����� ��'��	 &7 )�+  N ��



130  �����  
���
� � ��	�  '�(15 ,-�$. �1 /�0�1�2 � -�31 �1403  

 

�	 ��# 14��R 6��� �'4	� 14��R �� ��?o�	  �/�1�1��	 G#�?4) �%��| ����	 s�R4� ��G3� AG#
 .����!��� )�� � �� &�+�� h�4�� �@ m����� ��6��4� )evidential() ������� /�1�1��	 )deductive() 
 w�����
	 �3��K �+  &�+�� ���G�� ���� �14�R� ) �� &7D�0�� »�?�(«  ����� �	 G��%.  

�����5 ��12�� ��J� ���  &�+����  <C�s��'| ���  �
���D�����3 M����	  A��� GT+��2 
 .G# ���� >�H �� )����/  A��#��	 ��# �% +��� !� A���1���� �@� �T� ��6� �T4�)   �� K@�GTH !�TH5 

NH�?� �"�0� ��� �3���	 �J�
�)    �T"���% �T� �n��T@  �G+�TY�	  T��R�	  ��T�� P� T��G  T��  ��
D�0�� �+� V� 	 ��G3� 4��" .�8 4�V4�  ��'Y�A���1�� !�  +��T��� �@� �T� ��6� �T4� ) �T�  TV+�� 

#�A� �� �% �� ��� �
��� 4�l ;	 �10�6 AG# ���( ���� ����	 �8  �T.4 h�D��� :)� T��R��	 (
��K  N3?�»&�+��  �T+� �@� �T� �6� T4��  �T#) «evidential argument from evil(  KT��@ �� T��   .�T��
�� &���  �� >��; &�+�� )>�v���� )Paul Draper (>�v� !���� !� �"���% �8  &�T+�� �@� �T� ��6� �T4� 

 !�)h�4 ����6l��4� (���� ����	 �8  h�TD��  �T.4�  �T�� . T2��	 �!  T��3���&  ���TJ  GT���� 
4�+��	 YC�	 ��7 !�� ����G +�s�  ��G�4 ��� ?r�
	 4 ��l ��A�6G ��� T�s�  �� m�T���   �� �� �T#

m�|��'| �@��� ��6��4� � �$V�	 G�4�� )Tooley 2021: section 3( .  
s!, �TT�� �TT1�6 ��TT# �TT% �TT�� �����TT$ �TT� QTT���1� �����TT$  ��TT�+,�TT��� ?r�TT
	 

)natural theology( 1H �	 &7 �'/�� �% �/�� .����G   �T�� �$V� �% T�8  QT1$� +,� T���	 
)�� &���  >�v�) "�����   T�i% QT��$� !�	 &��� � �� T�	�� ( T�10�	 ��6��l��� �T4� )instrumentalist 

approachG/ ��  !� (�G � �� � G#�� �1#���� ����Q �g"�� �.4���� � T��  !� �T
��� U�T��   KT3��
�	 ��# .+,���� ?r�
	 �����5    pT@�� �T+ �T�       �T�� slT1�� �T+ � �T���6+,� T��� �� �;�� T�� 
��10� �+� V� 	 � �� �� .G�% ����� �� �
����GJ 4��1" �|�� ��%� ��%)  pT@�� ��� ��6 	T�  ��T���5 

V+ !� � �� �� ��A�6G �� V�����12��# �
,� �+�  �� �� +,���� � T$	  T; !��<  =�T0  �T+� 
���D�   .��� �� bi�  
�+ �|�)� �8 ;�< =�0 ����	 � ����   T10�
� >i�1T�� �
���	 !� �T"  T���#	  ���T$�	  �

%�&�' ���#	 ��| .���	� � ����D�� ;�< =�0 ���� ����	 �+	�  �%������� �	 7 T�G   �T#��
&��| .��� ! �|��" ���#	 ���$�	 % ��&�' ���#	 H !��N 10�
�	   �T
� )G�T#�?4 K�1"�&7  �T% 

�
,� �+� +,����	 ����1�	 �1#�� )G�#�� V4	 &��� !� ��� ��� ����� »�������	 «�� 14� �TR  �T0�6 .
��� ;�< =�0 ���� ���J G��� »�?�« � &�$�� ����	 &7 ���D� ��� ��� �c
 �� 4�+��	   �T%

������� �	 7�G �8 ;�< =�0 ����	  � ����� �.4 �	 G��) ���/�� ��  NH�?� �2PT1�  �� �T"�0� 
!��" ���#	  ��"�0� 0�l�8) � >�?@�� ;�< =�0   .G#�?4 �C� &�G�|  



���>2 �18��
� �1�-#  ��	� �
�  -��� �-�� ... )
98�( �(�7 �����(  131  

 

�� ��� U��� s!, ��� D���E A��� ��#  �T%  ��T|  >�T?@ � T��  T;�<  =�T0   �T4	  T�
�~�� 
A���M� ��m���� 4��" .�8 14�R� <+�}; �+� �2P1�  ���"�0� 0�l�8  ��"�0� !��"  T���#	 

! !� h�0���" ���#	 �� ��v�� V� 	 0 !� K�1"��l�8 V
� G�4 ��� ��4� �/�  4�T?�	 b��  12��T#	 
0�1� ��l�$	 �"�0� 0�l�8  ���"�0� !� �T"  T���#	  �T�� ) ��T��  T.Hi��  T4�V4� ��  ��'TY�) 
�9���G �� Mayr 2004 .(��� pD�� K�1"� !� ����� !��" ���#	 0 ��l T�8  � �T� T��   �� � �T��
�+�� � >���&� �6 ��+�6G	 � ���� 4 m����"� �� .�� ��� T�Q)  � >�T?@ T��   QT��� �T�  T��v��  T�8 

;�< =�0 !� �g"�� �.4���� � ���� �
��� K�1"�  � ���A���M� �� m�T��� 4� )�T"  �T$��  sGT  
>�?@ &7) ����� ��A�6G �?1
��  ���"�0� �� ) ��|�  �4	 �
�~�� V
��� ��4� ���/  .  

��TT�� s�TTR4� �TT�� TT����	) +,�TT�)�� !��TT" TT���#	 ���TT$�	) % ��&�TT' TT���#	 �TT� TT��v�� 
��/���� �+� �0�
� 12��#	 
��� �� L��
�� LG+ G��� � �10�6 �.4 ��	  G4�T#�+ . T�8 !� 

��� �� ��/���� 1
,�	 LG+ �� G���  t�?�1�� .G4��� �T
,�  �T+� !� �T"  T���#	  ���T$�	 � 
%�&�' ���#	 �� �����  ���K  �
��� s�� <C� �T�  s�TR4� T�	  GT�� . ��T���5 +,� T��� » ��T'��	  !�

G4��G2« �%  G#�� �V$H ��J G/���� �� ��
�	� �%	 ��  �VS1�LG+  &���GT��   >�T
0� T+,�	 
���'/ 2�� G#�� �.4���� � �� .��� G+��2�� ��� T�)Q  T;�<  =�T0 �� �T9 � T��    �T
,� �T
���

+,���� LG+ �� G���  � ��� ���� >�H) %P��G �	 ��# �| �%�� ��'��	   ��T'�� GT4��G2 !�	 
s�  �G2 !� ��� ���&� +�����V	   .���  

�� ��� D���)E �g"�� �J�	 �� �� &�+�� �%�G � �� G�% �#�� �� &7 [��;��   :��� B�#  

= �� =�0 �10�6  �
,�+,���� �� LG+ G��� �  �T�  t�?�1T��  �T
,�  �T+� !� �T"  T���#	 
���$�	 � %�&�' ���#	 �� ��� �
��� 7��  »�?�« P���G �	 ���# ��  �T� � T�&� �� �T9) 7 T��  ���T�� 

�������) &7 &��| �% ��� �� �����) Bi�J������ (;�< �!��� �r !� ��W �8 ?
� T��  T����	 
�
��O G#) �� %P��G  ��
����  LGT+  GT��� � T�&� � T��  �T� ��/�� T��  �T0�
�  12��T#	 

AG+�Y� �	 ���# 

�/��  �% ��#�g"�� ��� : �
�����  !��g"�� H��r &�+��	 � �� .�����  �T/ » �gT"�� !�� T���	 
�VH�� �� �VH sG �� !��" ���#	 ���$�	  �%� &�T'  T���#	  !� LGT+  GT��� 4� �T"«)  �T$�� 
����	 ��6!��� !��" ���#	 ���$�	 % ��&�'  T���#	   ��T'�� �T�	      �T� �T% �T�� GT4��G2 !�
LG+ &���G��  >�
0�+,�	 ���'/ 2�� �
,� ���� .��� �'� �� �3��K )�+ ���J G���  &�T+��) 
�14 ��� �o�� � �% ����� oP��� ���� ��� .G# G+��2 A��� B�# �
���  



132  �����  
���
� � ��	�  '�(15 ,-�$. �1 /�0�1�2 � -�31 �1403  

 

3 .�12
 �%3 ���� ����� ������ � �	��� ����� +� 1�)�� 4!% !��3  

���� �
,� t�?�1�� �+� +,����	 !��" ���#	 ���$�	 % ��&�' ���#	  ��
����  LGT+  GT���  !�
 �.��+,����	 �
� ��� s!, �"C4�O @���	 � !���  �n��� �
�����# . �T/����  �T�  ��� �T@� T��� 

MMC�	 +,���� ?r�
	) 
���� LG+ G��� � !� ���� ��A�6G �r !��W �����"  T2�� ��	   �,�T��
0�1��l�$	  T +,����	 �
� I?����O �	 ��%� . T��  �T@�    T� QT/�� �T.4	  ��T#   �T"���% T
���� 

LG+ G��� � ��6}	 !�H �� &7 y�25 +,����) ��6}	 �� � �%��     �T� �T� �?T"4 �� �T
����� 
��,��� ��GH� �+  [���G/ �	 G�%  �� ���@��  &�+���.4���� Y�4 ��	  T����	 �� �T�  T�	  )GT�% 

�� ����� "��� ���" .��#  
�� A�94 >�� �� �.4 �	 G�� ����	 �����" �� 
���� » LGT+  GT���«  �T�  �,�T�� »?/�� T��«) 

»F4�#«)  �»;�< �� T�	  cT;���«  �T�
��    T� �T#�� �T1'� �� &7	  GT�% . �T�  �T.4   LGT+ �T�  GT��� 
�� ��2� ��2 �VS1� 4�VS�	 ��� �% +�� �8 !� �,��� ,�� 1
,�	  �T� &7  GT4��G4w  TD���E 
��� �% 1@�	 �����5 LG+ G��� �8  T� �C� �4����	  �T6���  pT@����  ��T���5 14� )�TR  T/��2	) 

�'4 >�M3�	�) �� �+|�l� � !��� � �C� �+ ���	 �6��� .
����   �T6� )F4�# �T@�  ��T.4  s!,
�� ��2  )��# A��������5 ��0�G�  >�M3� �4 � �����   �T'4 KTMH��	� T; .�< �� T�	  cT;���  T�8 

u���l
 �+ �4���� � ���� 4 ��
���"  �4���� &7 �% T�8  T��4� �; T�4�	    .���� s�T13� KTMH�� � T�� 
Li2�� 
���� ?/���)� 1H	 4��!	 �% #�94	 "����  A��������5 LG+ G��� �% ��C���� � � T�&� 

����� ��� LG+ b��2 �4���� �%) V4 �+ !��	 4�����     �T'4 KTMH�� �T� �?T"4	�  ) �4���T� T�� 
��0�G� (�	 ��1 � #���� .�� &���   >�Tv�)  ��T���5  T�8  4���T�� ���� )circular ( ���TY�  �T�  
TD��� 

�����5 ��"�)U�� V4	 4����� �9���� V+ LG+�� ���� &��� ��� � 14����R Kn�@  �T#��  �T% 
��� �4���� LG+ G�� ��� � �?"4 �� |�;	 &7 �	 �����  4�TV��� . ETD��  �T��  �T% ��  T�|�� 

���J	 �� ��|� S@�����.  
�� ��� ����Q V$� �� ��K V+�� � Q���	 &��� 1@� ��6	 �����5 LG+ G���  �C�

�	 �6��� �� s�/,�G 4��1��� �9���� | LG+ &7 �%��" .����"� LG+ G��� �,��� ��	  �� �%
&7 �� ,�� � �� G# A��#� �+�� �� �+ �����G  .��������5 �8  �4����V+�� �% �9���� ?/���1	 

��� �� "4�#	 �� ��� �% �9���� ;�< ���	 c;��  ����� 4��" �C�&�V K��% ���) 1@� ���	 
�	 +��2��  !�LG+ &���G�� �9� �C� &7��)� ���G 4��1��� �9���� | LG+ &7 �%��" ���, 

&�V�C� �@�4 �+� AG# ��� � K��@����	 4��".  
��� Q��� ����� �
,� t�?�1�� �� �'� �+� +,����	 !��" ���#	 ���$�	 % ��&�'  T���#	 
 ��
���� LG+ G��� �� �� �����" �� ���� � �@� �,���	 G4! .�����5 ?/���� �� "4�#	  &��T�  �



���>2 �18��
� �1�-#  ��	� �
�  -��� �-�� ... )
98�( �(�7 �����(  133  

 

;�< ���	 c;���) ��10� �+ 4��@ ��� V� 	 �� VD�V� 2��	 ��?�� 0�1��l�$	 )�� &���   >�Tv�)   ��1T"�
0�l�$	 �� ����K ��6	� � �	 (�� ���J �1"��V	  ��
����  .G4��� �
,� �.4G�uiv� ) �T�  3��T"�	 

�% s����� >�v� !�R���?"4 �,��
� !� �� (!��  s� �� VD�V�  KJ���1"� 0�l�$	  �T�
��  TJ�2	 
?/�� !��� ��� ��� 6 K%�1	 � ��?o�	 �%�� )uiv�) �9���G �� Earman 1986: 170-197 )(�� ��  >�T?@ 

;�< =�0 ����K ��6	� �  T��	 ?
� � T��  6�T'�;�%	 4�$� !� T�8  ��T14��%	)  T"4�#	  &��T�  �
�T  �� 
)K@�GH  ���� E�� ��������<�( 14��R �	 6����) ��� ����� &7  )G# �1�6 �|�����5  LGT+  GT��� 

� s�6��9� 4�l ���G  w��# �1#������
	 �� ��r �� �CY��G D���E +���  | LGT+ &7 �%� �T" 
 ���10� �+� V� 	  .G4��� �
,� &7 �� �4�9|�����5 LG+ G���  �T6	�» KTJ�  �T+��«  GT/�  �T� 
�� ��% �	 G10�!1  

@��u�� V+ �� �x�4�� �
,� �% ��� Q��� �+� +,����	 !��" ���#	 ���$�	  �
%�&�' ���#	 �� 
���� LG+ G��� �����	 ����	 ;��G �	 G��% .!��" ���#	 ���$�	) �� ,���	 

 �%������� �Y��E V4 )G# G+��2	 G4��� +�� 1
,� h�4	 LG+ �� �?"4 G��� G#�� �1#��) 

�H��	�% %�&�' ���#	 )Li2�� !��" ���#	 ���$�	 (1
,�	 �1"��� LG+ �� G���  .����  

  
1.3 ���� 	
��
 ��
��
 � ��� ����  

1@�	 !� !��" ���#	 ���$�	 !�:7 �	 �%�� )��
	 ��4� �3� h��#�K  �4 � ��  �� �� ��2
+,���� �	 ��c6���.4 s�/, (�� �+� ��� �10�6 =�0 �� �1#� ��w� ��
	 
�V1H� ��Y@��� !�	 

�����5 �0�
� b!�� 12��#	 !��" ���#	 ���$�	 ��% ��� ?���� �+�< L�J � �.4	 �%�� .
� ���� �/ � �� =�0�� 
D� �% ����� !����� �4�6 �+�  AG4! ����/�� h��1��� ��r �%	 

"� &�V+ !��� ��� &�V+ �� ��?	 ���� �% ��� A���2 �@���  m�1% ��PY�� h��4�  B�����%  �
V$� !���� �� �� �� !� F;�K � �) ��� AG#�� �1'��� ?����	 ��� !���� �� �� �% ����� �� .(

���  ���J�� �.4 �	 G�� ���� ��� �% 4��1��� ! !���" ���#	 ���$�	 1
,�	 �� ��� 
LG+ G��� AG4! ����/�� �
� ) �� ��
�� +,����	 b�) �% t�?�1����  ���� <
�| ���� ����� 

�% KH 4G#	 4�G�1".  
  

1.1.3 ��
� � ��	 �� ��� ��!�
 "#$%$ "�� %# ��� ����  

1"C4�� <
�| ! E�� �� t�����1"	 A���� AG# �� LG+ G��� ���w D���E ���  �T%  T�1?�	  �T� 
!��" ���#	 ���$�	  �� ��8 � T�&�  T�%	)   T�
0 h�T��	  �T4�6  �T+� !� 1T"	  u,�TV/� �� �TY �� 



134  �����  
���
� � ��	�  '�(15 ,-�$. �1 /�0�1�2 � -�31 �1403  

 

��6!��� &7 �+ ���� � ��� ��6!��� N �� ���� &7 �+ �� ����zC� ���$�	  �T4�6  �T+� !� 1T"	  �
��0�G� ?r m�C14��
	 AG# ���.  

��������) �8 ��4�l 
���� ���� ��� �%  &��1������5 LG+  GT���   �CT�» ���T%	«   �T�6) ���T�� 
D���3	  �%;�< �!� T��  �T#c6( � T��   � �T% �T�� T��  ��6!�T��  �T+    T+� ���T@ �.4GT� ����  �

��6}	 �+	� ��  �%�� ��� ��6!��� �+ �R�� AG# ��13� G4�� LG+ G��� 4�G��� �� ��� �+ �� T�Q  !�
�r�W &7 | �+�l� m���� ��13�� V'�� LG+��) ��� � K$Y��� ���/ � �%��  ��6!�T��  �T+  �T� 

B��� !�1"	 O�1C�  t���� G4�.  
��� >��� �% LG+ G��� t���� �� �8 ��6}	 �� s�G% E�� !�1"	  t�T���    �T.�� !� �T��

!��" ���#	 ���$�	 �#�� [��;	 ���G4) �# �$���G �	 ��
�  � �T� � G#�� T�� ��� T�Q    �T� �CT�
�����5 LG+ G��� � s�V��4	 G4��7 .�� LG+ � �� �x�4��  �% A���»A��6 �+« ��    )G�T#�� ��6!�T� h��4�

�� »4�6����" �+« �� »&� �+�«  �����/��)Sober 2018: 45-48(. � �� �% ��# �/�� T��   >��T� �T� 
E�� �AG#�� u�0�J ����    ! B��T� � �T�� QT��� �1'� >��14�� 1T"	  ��T���  �T+��?1 ��   OT�1C�

,�� �+� �G
1�� � K��# ��	 G4�#.  
�1?
� � p0��� �6��� B���  � ��1Y��+ �� ���) &7 �G
� ��?4 �'� �+w ��
	 &7 �6�  ��T� �T|� 
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�������)�  �� �.4 �� � &i% E�� �� ����10� �+� VR��
	 !��" ���#	 ���$�	 ����   t�?�1T��
LG+ &���G�� ! h����1"	 Y
�| ��/��	 ����	 ��� T��! .� �T"  T���#	  ���T$�	  �T�  ���TJ	 
L��# �� �� �	 �6�G �% <'/ �+ �� ��6}	 �+ ���� ��6!�� &G# q���� V4	  GT�10�w � T��  
�TH��	 

 ��/�� �% ��������5 %�&�' ���#	 ���%	   .��� ����1�  
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2.3 01,
2 	
��
 � ��� ����  

�10�� >G� � �+ &�'�% ��+      &7 &��T1� �T% NT�H �T�� !� )	T���#   �� �T+ �T�  T��v�� �@� �T� ��  �T�  ��T� 
LG+ G��� �0�6 �.4 ��) @��u�� ��4 ��� ! K������" ���#	  ���T$�	   T� ���T@	  6� GT4�  !� KT?@ .

��� �% ��� �+� B�# �� Q���)  ��� m�2���7���  % �T% ��%� &�T'  T���#	 ! �� �T"  T���#	 
���$�	  ���8 �� �T9  �+�?T#  �T+	�  � �� .GT4��� T�4�	  TS1��	  vV� s�T�� T�)K %� &�T'  &�T���#   �T+

»"0�K  �T+«�   &�T�! !� AGT4��!��  �T+�   ��T� �� �1T#c6� ?� � ��� �T��  ��� � ��T?�� TzC�  ��T$��	 
% ����/���4�'	 ���� !����

���� � ���@ ��2	 G�+� .uiv� A��1� �+� G@�V	   � !��T�� �T%� �T9 
/��2 ��/�	 G4��G4) &7 ��4 ��� � �� �� �+	 G�� )�� Bi�J� 
V/ &�6��1T� : T�� II ( T��   �TJ�� 

#�V��	� �12�� AG# �� ��� T�K  GT
��  4�TY$'%	  �T% �� &7  ���T@ ��� T��  T"0�K  �T+� ���� T@i � 
%�&�' &����# G4�� !� .�� &7 )�.4 4 �+�l  ! GT�4��� �T"  &�T���#  ���T$�	  
T�	      �T� �T.4 �T� GT4���

�4�Y4 �+� ���/�AG4�� !� �����zC �+� ��� ��� �,�3�	  �T"4 !� �% ��	     GT
� KT"4 �T� �T� ��� 
���AG � ��#�I 3��I � 2��	 !� L��M� � ����H 4 �+�l  &7 ���o�� A��� ���   GT��% t�?�1T�� 
�)�F 1394: 99 )158) 169(.  

 ���� >�H) &7 �+ �� &�#��% 1���!�� G4��� �% ���9 &�G�VY4��) .4�� !��"  &�T���#  ���T$�	 
 ��!�� &����# � &�1��� &����#) � &7 !�	 A�'� G4� .��&��9 G4��|�4 I�0 �� G+��#  ��T��C	  AG�T"� 

G��%) % ����&�' &����# �	 G�4��� ���@ �� &��� ��$"�� �+�&�Y �� �V� s��/� ���   ���T$� KTH���	 
����� ���  �� ��2?��G��:  

&�Y$'% �+� &7 ��4 �% ������ � G�| �+������ ; >���< �� A�� A��10�  �T��  ���TY� !�  �T+� 
&7 �+) �l4 �� �� �%�8 G4��)  ����1� �T�  �T.4  T�	  G�T��!� .&7  �T%�/  �
�T  �� �� T�U�  {�lT� 

�8 �2��4 � �8 K$# ���  KJ�]%�&�' ���#	 )[V+� <C� �+� ���� &7� ����[ �8 &�T� 
���) �������� ��� &�Y$'%  �T+�  �� �T����� T�G    �$T# &�TV+ �T�	    T# A�� �T% G�T#�����) 

���G4���G) � ���9 &�Y$'% �+� �l4�8 � G�|������ ; >���< A��� G4� )&�V+: 99 -100(.  

�� ��&� ���9) %�&�' &����# �?"4 �� !� �T"  &�T���#  ���T$�	  �T��  T��	  �1T"���   �T��  �T� 
����zC� @i ����� ��2 G4���  .  

A�i  �����) %�&�' &����# 4�l G�4�� !��" &����#) �+��Y0 !� �%� ���$�	  ��� h!��� �
)struggle for life ( ��� �	 )G��% 4��+��� VH�l1�	 ��� G4�� �� ���C	 �.4����&�#  AG+�Y�
�	 G��% .�� &���  >�v�) �8 4�V4� �H�l� ��&� <4��6 � 4���� r��~���1$
��"	 �� �	 &��� 
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�x�4 �� KJ��0 4��!	 s!, ���� r	 &G# ��0��+G�� ��R4	 !��8��  ��� s�R4����&G 
��0��+G�� 0�l�$	 � #�V��	� ��!�����9 B��� ��% .<4��6 � 	>�J,� ��H�l� 

$Y��K &G# �+��12��� ;�z�AG �� �+�V � 4,�r	 #�4	 !� 4���� 
�$r��~���1�"	  .���
� N �� <4��6	 ��#  ���� �%$Y��K G�+�5 ��� >�$
�� � �+ �V� �+�K ��J�0 G�#�� �1#��  �+

 ���% ��G4��c9� � �|�+ ��< ��  ���8 ���9 �l4�8 G4�#) �� �� ���� ����/ )K����  � �+
�
0�� �+� #�4	 4 !����� r��~���1$
���F ��� �+��12��� ���2 6�1	 � ��H ��	 G��% .
��H &G# ��� �+��12��� ��2 �� ��0��+G�� {�l� ��R4	 )�% &7 �/ <4��6 ��< !� �+ 

4���� ���9� ��% �	 G�%( ���� $Y��K &G# �#�2 �+� 4�Y$'%	) &�Y$'% �+) A��1� �  �+
"���� V+��� ���� )Collins 2009: 214-215(.  

>�v� ���9 � �H�l��� 4��+��� r��~���1$
��"	 4 ����� �1"+ �� �@�   &�T���; .�T��  �T+� 
$Y��K G�+�5 �8 �� �1"+14�R� 4���� �1"+ �� �@� )�% ��b�� "����  A�T��%  �T��(    �T+ ��T�%

� ���@	 6�G4� � �� ��� ����Q ��� $Y� �+�K �	 G4�#) ��� 4���� r��~���1$
��"	 �+    NT �� &�T�!
&����; <4��  �� �?"4 �+�8 ���9 �	 ��# )ibid.: 213(.  

�� ��� ����Q) �6	� &7 ���Y� ! �|��" ���#	 ���$�	 �����5 � AG4! ����/���&�  T�	 ����) 
����/�� 8|�% �  {�lT� %� 4�T'	 4 T�l )!�  �T��  �T+ � ���� �� T�����  $TY��K  GT�+�5 &7    �T� �T+

�#�2 �+� 4�Y$'%	( ���� ��� �% �� ��/� ����G� � G�4�V� ���G �+��Y0� ! T����   T#�4 �T% ��	  !�
4 �H�l���+��� ������� 6�1	  KV3� ���G��% � »��� �/ �+ h�l4 ���� &���  GT/�  �T��«)  �T�� 

%�&�' ���#	 ?���� ����1�	 K$# G4�� !� ��10� % ����/���4�'	  T� �n���	  GT+� :»� T��  �T/  T+�� 
 �l4	 �� ��% 4��".«  

�	 4���� %�&�'���#&�) �� ��A} �+� �� �+� 2���) �����5 �0���� �8 ��� >G�� ?����   ��12�T�
�%	 � � &�'/�� r	 G#5   ) ���G4�1T�� >GT� �� �% G4��� h�V/� &7standard model/ SM  ��'TY� (

��� .���� �3��K  �������5 ����� ��&� %�&�' ���#	 LG+ � G��� 4�l  TV+��   � .�T�� >GT� T�� 
�� >G���G1�� V
��� 4��@�� 
D��	 0�l�8 ���� ?� �T��     &�T'/ ��12�T� KT% �T�  �T��  T�	 7 T�G 

)�� &���  >�v�) ���� ���J G��� ��� � =�0 >G�	 ��#   ?T"4 �T%��  �� �� s�T � T��	  u���GTH 
A���'| ����� {�l� A��G3� &7 !� �� �� ��!7 &7 �� �%�<   .(��� ���@�� ��� AG#  
�� ��� �/ nl/��� % ��?��3��&�' ���#	 �� ��% V4	 7�G) &7 ��� ��� �|� ����� &��� �v3� 4 T�!� 

s��� )����o �������(   � �,��T
� KTH �� t���� T�&�G 7� �1TY��� )Einstein field equations/ EFE (
 ��� .D���E 
�V/�	 ��� �% !� ��&� 4��+��� ������� 0�l�8    �� �� �T% �T�� <4��T6 �'�� T�U� 
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6 ��12�� K%�1	 � KV 	 G�% ���J � G��� ���    IT��� �,��T
�7� �1TY���)   &7 �� �T% T����� 
���@��� ?"4��  s� �� !�r� �4���"/ V
��� �)�10� ��V/!� �� ��G5  �
�!�T��O   <4��T6 �T�  T��v�� 
��34�� �1?� &��!�S0	  .���7��1Y���  T"4�1;�K  TY4��6	  ��T�5 4 T����	   �T �VR� �T� ����  !�A� 

��
�� ��/: � AG#���2	 ���� "4�1; A��K  K�1"��/� l6�� �	 G�% � ��� ;�z T�6G	  NT �� 

�	 ��# 
��
�� ) ��EFE (A�� KH �%	 �1#�G4 G#�� )Smeenk and Ellis 2017: section 1.1( .  
GV 5 ;��0�Y �+� % �� ���G4�1�� >G��&�' ���#	 G��&� � �VR� �� A�� !� KH  �T+	�   �T��
 �� �%�8  !� F; �+�B�r ?"4��    IT��� s�T 7� �1TY��� � �r !� T�W  A��T�  !�T��  �T+   cT2� �

;�< =�0 �+� 2��	 ��>�nG �� ��� � .G�7�� A��KH�+) &�G� �% �r !� �+�W O�C�  &��T%  L�TH 
>�� s�4 &�?H�J &7 �+ )Friedman-Lemaître-Robertson-Walker/ FLRW (A��#� �	 ��#) ��<  �T��� 

 �$V� &������ 6�1	 �� =�0 �	 6� GT4� . &��T10��/ ��  T;�<  =�T0  T�9V+	 )homogeneous ( � 
�+ &�� ��6� )isotropic()  &����� �%KJ� %�&�' ���#	 ��4�AG �	 G4�#) 1"���% �� &�TY ��  TV+�� 
A�� KH �+ t���� ��� .���+� ��� ;�< =�0 �+) �� VD�V� 2��	 !� ;�< ���	 �+� �% T�G�   >GT�

) ���G4�1��SM (�� �+� �+� 2��� )�� � T�A}     �TS0 ��$T"�� >�T��� !� FT;	�   �� KT��+1990() 
�� !�r H��� 94��l ��c/ �	 �r !��W % ��G+�Y��4�'	 P���G AG# V+ � G4���   h�TV/� Q/�� ���
0�l�8 &�4�� �����5 ���� � ��� AG# &7	 ��� ���� ����� &�%�V% >G�  l�%)1394 :41 -57.(  

V+�� A�� KH  )�+A�i  �� ?v� T��  T;�<  =�T0  �T+	�4  �T��  	T���| ) �T%  &�T#��2 4 T�l  �T� 
��G+�Y� ����	 �	 G4�#() 
���� � ��'Y���9� 
1� �+ ���� �	 G��%  &7 �»������  ����o

�������«  ��GH ���G4�1�� >G� .���A� ���o ���� �6� � ������ s�G%�+ � !���  %GT4� ����o	 
~���� G�%) )�� ��&� ���9 
G� �6�	 ���9 1��o ��	 ��� ��% �� ����1�( ���9 )��  >�TV1H� 2� T�	 
2��	 !�����?4 �� (�� +��C� �%�� �% ���C1�� �� ���G4�1�� >G��� )Collins 2009: 213–120; 

Smeenk and Ellis 2017: section 4.2.(  
K@�GH �+� �l/� !� s!,� 6�1	 ���� �� &G�7��/� ����/��	 .4��  ��/� sl�1"� ��
�+��12��� ;�z�G5 0�l�$	 �� ���U��+� &�Y$'% !� :��� O�1C� �10�6 �+�% ��H� 

���.�� �+	� G�#�� � ���.�� �+	� �% #��2��+G	� ����� ������	 �1#�� G�#��  ��
>�$
�� �+	�  G�4�� {�l�DNA .�/���� �� &7 �� �|�G1�� �����5 4 �H�l���+��� ������� 0�l�8 

�+��0 )�1�6 &G# ��#�I �� &G�7��/� ��� ;�z�6G	 �+ �� �H�l� ��&� 4��+��� �������  ��
������ ����o ��%c� "����  .��� U�"H��� ����o ��6}	 �+	� »�$V�« 	1�6 ���� G4�) �� 

��� ��
� �% »!� �r�W �14�� ��R�	 �� ��� �	 7�G�) � �4���% K��@ �?��3� �r !��W J�� >�� 
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4��@�� 0�l�$	 G�#��«  ��������)� ��l/ � K�1"���9�  ���G4�1�� >G� !��� m�"H �	 G��7 
)Smeenk and Ellis 2017: section 4.2( .  

�!��� ��) ��/��� � �H�l� &�$���&� 4��+��� ������)   T� �T.Hi�	  ��T#   �T% U�T����   >GT�
 )���G4�1��s�G%�+ � !��� 4��+�� �� ���U� �+� &�V+ O�1C� �G@ �T%  ��T��  $TY��K  �+��12�T�� 

;�z�G5 �� &7 �� I?����U� � ����4�!� ���� ;��G�< H��� s!, ���) »��G��« 	� �G�;   .G��%  
,�H �x��1� �� 
�G/	 �% ���� ���J G��� LG+ G��� <'/ �+ �� !��"  T���#	  ���T$�	 

����� s��% )�% �1?
� �� ��10� �+� &7 �/ Q���1� ��?4( 
�G/	 ��� �+� ���J G��� LG+  GT��� 
% ���&�' ���#	 ����� �	 ��%�% =�0 .�G M2�#	 ���� ����"� 4 ��G����+��	�  $TY� �� �%�K 

�+��12��� 3� �� &�6�4�6�I �+�  �� � ��c6�o� O�1C��8 ���9 �H�l� ��   ��T% ���C1T�� G4��� 
)uiv� � ��G�� �?"4�� 4��+�� w(�� ��� ����Q ��� �% �+�� <�% ��� 4��+��  ��GT��  ?T����	  �1T#�� 

G#�� 
���	 � ��G�� !��� &7 �1#�� Q���� ��G��) ��� G+��2 �2�#   
��T� �T+	  �T$V� !�  &GT# 
��12�� 3� �+ �� Q���1��I 3� �+ � ����I  ���� ��4�	 A��� !���  AGT#  T�	  &��T�  �T�  
��T�	 !� 

���U� � 
�9|	 A��� J���O ��%(w &7 A�6 !� �.�� &�$�� $Y��K �+��12��� ;�z T�G5 0�l� T$	) 
��� ��� �2�#� 3� �+�I LG+ .�#�� G+��2 �� ��2 Q���� ��G�� G��� % ��� &�T'  T���#	 

� ���� ���� �% ����
��� A!�G4� 6��� AG# �r !��W   ��G+�TY� �T|�+  T��<  �T�  � �T� T��  ��T���� 
�l4 Q�����8 ! >�G/ .G�#���� ��� �l4�$	  ��U����� J�� ���G4�1�� >G��O �	 G�%  ��T� �� 

6���	) 3� �� A��#��I �+�  O�1C���  ���TJ  ��TV4��    T3� &��T�  �� �T��I   T3� � {�lT��I 
:��� AG# �6!�� 8|�%  

'�9C 2. �8/�D �D�
O� ��%� PQ�.
� �8����
 �18��
� ��1 /H R(��� -�9%� G1
 J�8K ��
  S-D1
.TU�V � ki �� �8/�D �
� �D�
O� �- /��� �� �9��� G1 �
� �-�W GV GU�� -�9%� /H �� 18� �2 

�9.�1 -�9%� �L�9�� X8�
 �9. G1 -�9%� R(��� �D�
T �2 Y(�. 

  K8J� S-D1    K8J� TU�V  

��G�� Q���1� �� 3��I {�l�  k1 < k2  

  ⋁  ⋀ 

��G�� Q���1� �� 3��I 8|�%  k3  > k4  

 �% 	��,� &�V+ �������5  >�G/1 A���7 G#) � ���� �/   LGT+ �T+  GT���   �T'�� ���TJ��	 
������4 �% ��� ���@��� �+ @��u�� 
D��� ��� AG# �� >�G/ ��  �1T#��  G�T#�� � � T��  �T/) @�� u�T� 
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Li2�� !��" ���#	 ���$�	) ��10� �+�  ���G4�1�� >G� �� t������ B�# q�0 ��   T� �T�	 �6 T�G 
% �� �%�&�' ���#	 �|�� ���  . 

�� ��� ����Q) �����	 ����	 ��&� !��" ���#	 ���$�	 % ��&�' ���#	 1
,� �.�� !�&�Y   �T�

���� LG+ G��� �� �Y| �	 ���2 .�� �� �.4 �� ?����  >GT�  ���G4�1T�� � %�� T��  y�T2  �T���o 

������� t���� �� )&7 ���� �?"4 &��� LG+ G��� �� 6�1	 ��  �T�
��   >�GT/2)  TY
�|	  ��GT4�� .
��� �/  �@��u�� Y
�| �� Li2�� � �x��1�	   �T% ��T���5 !� �T"  T���#	  ���T$�	  TD���E  )s���

�V+ |�l »�� B��� O�1C� !� K$# 6 T���  �T#�2  �T+�  4�TY$'%	   >�T$
�� �T�  �T+« » �T�  ��T� 
�+��0 &G�7 �!��� �+� s!, ���� H���« ���  �»&7  �+ H T���  ; B��T� ���z T�AG ��  ?T#��  &7
3��	  �%��2 �� �� &7 ���@ �����«Q���� ��� �� .)  �� �.4 �� ����10� �+� %� &�T'  T���#	  ��T���5 
LG+ G��� 6�1	 ���% �C�	 �1�6 ���  .  

  
3.3 3�1�� » 4�«  5 �$�6 ��7# 
�� ���� 	
��
 ��
��
 0 �1,
2 	
��
 ���  � ����  

�� ����	 »�?� «P���G ��  ��LG+ G��� �r !��W !��" ���#	 ���$�	 �� %�&�' ���#	 
�� +�� �/� �.4���� 4��" .�� ��&� ���9)  &�+���.4���� ��) �+ !� �.�� ���G�� � �+ !� �.�� 
14�)�R ����1� �� &�+�� H��r	 )design argument( ��� .����	 �� �� ��r  !� K��%�g"�� 

 ��?o�.���� )�6  )B��rLG+ ��c6) �� |�l�  Kv���� �+ K�1"� ���  � G4��G2 s�'�� �
LG+ G���  >�
0�+,�	) �� ���J �8 ;�< =�0 +,����	) � ���G�� ����  � ���� ���@ &�+��
 �� �414�R�  .&7�g"�� ���  �
�������� ����	 ��&� ��/�� ���� �0�
� 12��#	 ��
	 +,��)�� 

!��" ���#	 ���$�	)  �%�&�' ���#	  .���  
U����� �3��K s�R4� )AG# � &��%�	 &��� ��� ����� ����	  CTY� ����  � GT� � ���� » �T?� «

� !� ��TT��  �� �TT.��TT�� P�TT��G ��TT% �TT6� .»�TT
,� TT�+,��� �TT� LGTT+ GTT���« ��  �TT�T) »�TT
,� 
!��" ���#	 ���$�	 �� LG+ G���«  �� ��EB)  �»�
,� %�&�' ���#	 ��  LGT+  GT���« ��   �T�C 

�V4�< +��)� &7 :A�6  

= T �	 �6�G 6 �%�1	 ���G LG+ G�� G#��w 

= EB �	 �6�G 6 �%�1	 H !� ���N ��6}	 �+� ! B��� �� t����� 1T"	  OT�1C�)   ���TJ
���G � �S�) �4�6 h��� � �+� !�1"	   � �T.�� !� K@�GTH)� T6}	  ��6!�T�� TV4 (	  &��T� 

LG+ �"4�� G��w 
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= C �	 �6�G 6 �%� T1	 H !� �� T�N �� T6}	  �T+�     4��T@ )�,��T
� �T� t�T�����)   �T���o �
������<� �	 &��� LG+   .�"4�� G�� 

�� V+� ��� ��13� )������ LG+ G��� �� ����Q  ��� B�# !�� �� ��3� � ��G� »H���« ���:  

= H���� b!�� �� s��� �+	� .4�� 2�� 4 ���$	�) S0 � >�V%���) �� ...w 

= H��� �� ���  ��� ��� ; ��,�� Q�����z�6G	)  ��%��% G4!�T�5 � T�&�  �lT/��   ����T/��
�� H���) �� �'/ ��� ���� ;��G�<  G�V#�+ ��/���� @i2�	 .4�� &�"4�. 

= H��� ; ����/���z�AG �� �! �� �%�� � AG+�Y�	  �%�� ��H ��  %�� � �TJ��  T�Q  �T+� 
#�V��	� 
7	  h��1�   .G4� 

�� ��� ����)Q -� ���# '�� �� �.4 �	 G��  &����� qGJ =�0 �%T  �EB 4 �$V���" �� 
����4�	 �% @��W �� ���  �������� ��?�  ���@�	 6�)�� ��� =�0 <
�| �+	� ����	 ����) ��� 

=�0 qGJ T  �C �$V�  .����������� »�?�«) ��
	 »�� ���������� ����� ��  � ���  �.�� !�
+,���� ?r�
	) ! ���� �� ����" ���#	 ���$�	  �%�&�' ���#	  ��%P��G � ���6}	 

LG+ G��� 6�1	« �� »E��"�«  ��?o��	 ��# .  
��� �% ��?o� �?� �����  ���J G��� 
���� � s�R4� E��"� �� q�0	 ��# �� Q?� &�$�� �+� 

��1C�	 ��� �% ���� D���E ��13�� LG+ G���) H !� �|�N �/� l6�� &��% +����� 
��3�� G/�G �� �/� H��� H !� �| ��N n���� "���� �+� ���9) � �� .���� ��/���  �,�$#�

������� � A��#�	 ��# .�� ��&� ���9) ��@�� /�1�1�� &�+��	 ���� � �� )�?� ��?o���  �% Q?�
� ���G���� �|�� 4�+��	 K��@ "���� � >�$#� ��� ui
0)  �� ���G3�5 ����	 ��� (�
���) 

���" 4��"V+ �� .�� 
��K  �� &�+�� �% ����� ��� /�1�1�� h�4 !� �?�	 A��?4 � 14�R�  &7
4 �?� ��?o���") �@ h�4 !� �$����� ��6��4�  � A���14�R�  &7»P���G«  w��� �?���
	  ���G��

�.4����  ��»�?�« �� ��?o� V4	 G��%)  ���&7 �� P���G ��� ��� �	 G��% .  
  
4 ��67�� .)
���  3��8 9 ��%+�  

��1C� >�$#�	 !� +����� �@��� ��6��4� � �% ���� ��/�	 &��� &7 !� ��� �+�  ���TJ  GT���   &�T+��
 .��� A�'� �.4G��� &���  >�v�) ����� �
���	  Bi�J� !� �%»�� ����������«    T� )GT# �Tn���	  T4���� 
/�1�1�� K$# �%	 !�� :��� �?1
�  
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= �G��� 1 :�6� �����5 ��l6 ��5 p) q)  �r 4�G��� �+ qGJ =�0 �%   &�T�!p  �r    �@�T�� �T�
�	 G��R4�) �+ qGJ =�0 ���  &��!q  �r ��6!�� =�0� ���) &7   �� ���T�� A�T6 T�����	 
��&� p  �q H !��N �����  �� &�#r ��� ���@��w   

= �G��� 2 :����� �3��K s�R4� AG#�����5 !��" ���#	  ���T$�	 )EB() %� &�T'  T���#	 )C � (
+,���� )T qGJ =�0 )(�+ &��! EB  �T  �@��� ���	 G��R4�)    qGTJ =�T0 ���C  �T 

��6!�� ���w   

= 14��R� :�&� EB  �C H !��N �����  �� &�#T �����	 �������  ��?o�) ���� ��/�»�?�  .(«  
��� &7!� �%�/ U����� �3��K s�R4� AG# �� ��� )�
��� ��  T�G��� � s�� T��  &�T+��) ) �T�  �r�T2 

��G3��� ����� ��� �3��K  ��
���� H��� 4 ��l "���c;��� &��� 2��	 !�  �T14�� &7(  TV4	  &��T� 
»�@��� « �» ��6!�T��«  
r�@ �T� �� T��  �T�  ��T%  ��T� � � T��  �� �T�G�� T�G  GT
��K   TV% � ��T#	 

�4�
D��1� � ���&�   :��#  

= �G��� 2 :����� �3��K s�R4� AG# �����5 !��" ���#	 ���$�	 )EB )(%� &�T'  T���#	 )C()  �
+,���� )T )(»u,�V1H�« �+ qGJ =�0  &��!EB  �T   T� �@�T�� ��	  GT��R4�)    =�T0 �T��

 qGJC  �T .��� ��6!��  

��� �0�D� &G# @�G »u,�V1H�« 	� N ��        � ��T# b�GTC� 	/�1�1T�� K$T# �T% ��T#14� TR� 
�.4���� �� ��� 4���G 
�T� sG�� pD� :	 14 ��� �TR  T�	  GT+�)    >�TV1H� �T�� sGT��  
�T�	   ��T?o� ��

V4	 G�% .�!��� )�� � �� ���� �/ ���� ���J G��� ���  T� A�'� �,�V1H� W��� !� &�+��	  s�T�  �
� !� F;�� �% ��J ��12��� ?� &�+�����   GT#)   T2�� �T�	 !�  4 �,�$T#� T�l    .��� �+��T2 [T��;
�/���� �� +���� 4�+��	  T� ���@� �%	  )��T# 
��
� T��    �T� ���T�» �T?� « �T�  �T�
��   ,�T� >�TV1H�� 
�0�
� 12��#	 )high epistemic probablity (&7 G+��2 ���.  
����� ��
��O 
���� r�# >�V1H�	  �P���G) �6� ������4� �,�V1H�	 !��  ���T@��  GT#��)  � �T� T�� 

 qGJ >�V1H� �% ����
�»�?� « ���10�6�.4�� �n��@ T) EB)  �C ��< ��  w��� AG#� T�
	 »EB 

& C & T« �@��� �� �� ��� » �T?� «  T� m�T"3�	  ��T#  � ����T����   �T� T�8  �@ &�T+��� �T� ��6� T4�� 
�,�V1H�	 �� ��� � G�� A��% ���@� ��2 ���:     

Pr(�?� | EB & C & T) > Pr(�?�) 

�� �� >�H V4	 &��� �� 1H��	 ���S@	 �����5 ��� ������4� �#��vV� .�K !��  �� ��
9� �.4���G :  
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=�0 �%�G ��� �V#� 
���� ���  �����8 AG# &�V12�� ��G ��6 �x�4 �  �T6��  �T�  �T�4 !� 
�"V+�� �+ )�� &��/ �� �8 ��0 ��&� >��( 1"+�Gw s�4 �� &��/ YV/�G � ���4 ��� � s�4 ��� 

��&� >�� !��'� .�V# �/�1� �	 �#�G �% ��6 �6� ��&� �� &��/ �� �8 �� � ��� ��&�  >�T� 
�� ��� ���9 �����5 �/ <
�|� #�� ���;�� ���+ .�������) � AG+�Y�	 �%�G  ���4 �%�����5 
��A�6G  !��'���< �� � ��
�C� � �
��R�	 G�% YV/ ��G  T��<  �T�     �T�
�C� � �T�� �%�T�
!���� .���G4  

&��%� D�0�� !�� 9� �.4 �� �����G:   
»�����  !� ��G� !��'� � ���4����� YV/�G ��� !��'� �) � ����  !��'� � ���4 �% ��
� u�T���� 

V4	 G�4��� �� G4�# ��6!�� �+) YV/ ����G � !��'� �	 G�4���«.  
�/���� �� �@��� AG+�Y� )AG# �����5 ��� D�0�� � �|	 &��� 7 ���6��    �T1�6 �T% ��� >��
�
�@ &7 ��#��� �� ��� ��� D�0�� ��� ����) ! �4 ������ .�� ��&� @��W ��)   TV4 �T�	  4��T���    L�TJ �T�
� �� �/���� �@�)�� �|�� D�0�� �� ?� ����� ) T�� ��� T�Q (» ��T2	«      &�T�� IT���� �T�
@�� ���T�

���4 )G�YV/) 4�G� !��'� ��� .�10�6�.4�� »D�0�� �+�  OT�1C�«  	T�      �T��VH &�lT�� �T� GT4���
�@��� AG+�Y� AG#  !�D�0�� ���� �o� ��	 YV/ ��� �$V� .���c9��G 6��"0� ��|�	   GT#�� T�� 

��0� &��� � �� � G#�� ��6 T�� ��� T�Q  u�T����  ���T@�� ���  � IT����� ��0�T��  � �T�� &��T9   ��T|�
<
�| �+	� G#��w �� ��� �% 8|�% ����� ���4 vH�?� � G#�� !��'� ���   !��T'� �� �� �T��  �T� �TS@ 

�� Q?� ����� �l4�8 ��� � �� .��� �1#�� !��'� �� K?@ !� �� �% G#���� ����Q) �/���� ��   ��T/�
D�0�� �+� � �$V��� �|��	) �@��� AG+�Y� AG# �VH�� ! T����  !� TD�0��  �.4���T�  TV4	  GT�% .
�@� �%�G �% �� ����/ �@��� G/�G� ���� ��	 ��� AGY4 A��l0� ��) �J �$��L�  �10�T6�.4�� 
D�0�� �+� �/� l6�� ������4� �,�V1H�	 � �� q�0	 V+��� �	 G�%  .  

ED�� �VH �% ����1	 � ���� ���� ��% �� E��	 �.4���� � �� ���� V4 �
���	 7�wG � T�
	 
�r !��W �@��� �� � ���� �VH !� E����  TV4 (��/� =�0 ��)	  &��T�    �T� ���T�» �T?� «  >�T�
� ��

��� .�"4��� ��� �% ,�� >�V1H� &��1�� �0�
� 12��#	 D�0�� �.4G�  ��P���G  �� ��% �T�  �T�
�� 
pr�@ ��� ������4 !�� �� K$# Pr(H | E) ≫ Pr(H) 4�!� s���) ��  �T4�6 �� �T%   �T� �0�TD�  &GT#  T�8 

;�< =�0 �� .Hi�� G/�G V+� !��� ��� ������4� .��Y4 �1��%5  
�3���	 � G# �n��� �%�6}	 �+	�  
TD� �% ������     ���T�1� �� �T� &�T+�� �T� vV� T�K   q�T0

�	 G�% .�� ��&� ���9) � ��	 �4��� ������4 !�� !�� U����� ;�< =�0  �T+ �3� �� T�	    s��� �Tn��� �T%
  :��% h�0�  
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Pr(�?� | EB&C&T) ≫ Pr(�?�) 

��� h�0� �8 D���E @��W ��J� � !�:7 .������ D���E ���  �% ���U����� �8 
���J G��� !� S@�� ��)l ���� ����"� >�V1H� �?"4 �+� D�0 ����  t�# ���8 �@��� ����� :  

��(�� | �)

��(�� | �)
 = 

��(� | �� )

��(� | �� )
 
��(��)

��(��)
 .  

U����� �
��O  �6��@��� E D�0�� 1  �� �?"4 ��D�0�� 2 P���G G�%) &7  ��� A�T6 T�� Pr(H1 | 

E) > Pr(H2 | E). � �6��� ������4� G#�� ���@��) &7 ���J �| L�r A�6 G���  {�lT� q�0   !� �T�
1 �� � ��� G+��214��R 4 &7 ���� L�r�l {�l�  !� ��1 �	 ��#  .  

���� � !� A���1���� ���J G��� S@�� ��)l � �� �� T��    �� >�TV1H� �T
��� TD�0�� » �T?�«  T�� 
»~�?� «�� �� �.4 �	 6�s�.6 ������4� ���J ���� L�r G��� S@ !� q�0�� ��)l  �% �T�  ���TJ 
1 > ��(��)

�� (��)
 ��(� | �� )

��(� | �� )
  � �1#�4	 )��# 4��!	 �% H2  ��~H1 >��
�  G#���� ���J !�� ���	 7 T�G  �T% 

&7 �� »r�#	 �@� G?��K >�V1H� � ���� �V4	�« )�� ��M12�  �U�����    TV�% �T� >�� L��TH� 
� �27�� � (��� :���? 	 ���4  :  

Pr(H | E) > Pr(H) ⟺ Pr(E | H) > Pr(E | ~H). 

»���« ��G�� �� �%�G� ���� ���J G��� 4�+��	   �T% ���» �T?� « ��P� T��G  T�	  GT�%   ��T?o� �
�?/� b� ;���� .��� AG#7 ���  ��?o� ui��T%  �T?/�   0�Tr � �T���� � T��  r�T#�	 �� �T0�r 
�+  .G4!���������)� �	 &��� � �� �� &7�� �4!�� ���J�"	   :��%  

Pr(H | E) ≫ Pr(H) ⟺ Pr(E | H) ≫ Pr(E | ~H). 

�� ��� ����)Q  �6�U����� �3��K �n��� AG#  ���� L�r &��1�»��� «��� ��� D�0�� »�?�« )
�4�� &7)  ��@��� »EB&C&T« )�#�4 L�r �| &7 )�% 14�R� ��� m����( �� ��� �	 7�G .  

�� L�r ���� » ��T�«)  �T���  �TV4	� )likelihood ( TD�0�� H �4 �� <TS  U�T���� �@� T�� E 
�����" �	 ��# ���S@ .�����5 ���� �V4	� �+) �� ��A}  4�T�!	  �T%  �T���  �TV4	�  T�8  TD�0��  �

���� �V4	� �4�� b� �����" �	 ��#) !�  ���S@�����5  >�TV1H�  �T+�  r�T#	  A��T�  �T�  �T�� 
)Sober 2018: 12–13( .��� �����" � !� ��� ���? ��  �T%  T����	  T�%�� »�@� T�� )E ( ���TJ�� 

D�0 s�G% qGJ�� )H �� ~H (KV13� �� ���«) � �4�� �% D�0 s�G%�� U����� �@��� E KV13�   �T�
 �� .����8 ��)&�  ������"� ��&� ���� �V4	� �+ �� ���G �$V� &�'/ ��	  �� �% ��� T$	 H  �� �

���9� ~H  ��� ���@����  T�8 �� �T9 ���� �T"  T�%��  CTY� ���  T+���   �T%E    &�T'/ s�GT% ��
KV13�   .��� ��  
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�� ��� � )���S@��9  <
�|�� 4���!��	 �@� �T�  �T+ ��  ��GT4��)  �T%��| �@� �T�    .�T�� �T��o
�+ �|�)� &7!� �%�/  ��D�0��  �� �CY��8 ���9 �����" �	  )G4�T#    �� �T� ���TS@ ��GT3�5 
����"� ��� D�0 ���� D�0 >�V1H� � ��� �?1
���  �T+� �� �T9     �� �T� ���TS@ ��T?1 � ��GT3�5 

����	 &��  ���3� oP��� V4 ���@	 G+�  .  
���  !� A���1��»��� «2��	 �@� � <
�| �� �+��9�  �T+ A��   .�T��~H)  �T%  ���T?   �T�� !� 

TT �VR�� @� s�TTV�TT�Q �TT+� ��TT� �TT$V�� H) �� QTT�:� ��TT@�� 
�$TTY%	 !� TTD�0�� �TT��+ 
)catchall hypothesis���� �% (	 s�G%�+ &7 !� ��� �+�   ���TS@ ��T���5  ������T4�  L�Tr  �T��� 
»���« s!, ��� .»6��"0�	 �� &��� ��6	� YV/�G« �� »�����  ����T�� � T�&�   !��T'� � ���T4«  �T% )
��K vV��K V+� )G# A��#� &7 �� q�0�� ��� ����	 � &�Y4 ��	 G+� �� .u,�V
� V4	  4��T���   s�TV�

��13�� ��� ) >�$Y%~H9� �.4 �� �� (����  ��!��� )�� »>��
� &7 ��� �% &�V���S@ �� �
� T�W 
G10�«) ��� 
D��� �����5 D�0�� »�?� «  .��� ����1�  

»�?�~«) Li2�� vV��K 
�$Y% )q�0	 D�0 !���  �T+� @� T�Q 4� �T" � ���T�� . T�&� » �T?� « �
»�?�~«) U����� �
���	 �� ����� !� �%����� ��� �.4G�) �8 ���� ED�� �����	    TT A��lT6 �� 

 .����� ��&� @��W ��) »�?�~« �� A��l6 �� �% �	 �6 T�G » ���T�� �� T����� � T�&�  [...] ���T@�� 4� �T"« 
� � ��� >��
��� ��) ��
	 »�?� « �»�?�~«) ��� ��	 4�G�1" ���J &�$�� �% G���  �T+�   �T�1�	 

� �� .G#�� �1#�� ��/� &�47 !��� ����)Q  !� A���1��»��� «���� ����	 » �T?� «    �T� t�T��� <
�T|
D�0�� �+� 
�$Y%	 �� ���G4 .I���� ����	 � T�&�  A��lT6  �T+  �T% ��  T����	 » �T?�«  �.4GT�  ���T@ 

�	 6��� ;�z�6G	 "�� ��4G#�	 &��� I���� 4�"4�	 ��) vV� �� �%�K ���� ��/� q�0)   .���G4  
��� 7�� �	 &��� U����� ;�< =�0 �+ �3� ���	 AG# �n��� �% ���) ������4��  

Pr(EB&C&T | �?�) ≫ Pr(EB&C&T | ~�?�) 

�� 14��R &7 �� �.4 �� .��� �?v� [��; ��0�6  ��6!�T��4 )�#c6 �|�  ��'TY�� � T�&� EB 
 �T ��6!�� �� ��'Y�� ��&� C  �T � � ���� ��/��� 
D���  u�T
�@  � �T�  B�TD�  �T�  =�T0 

qGJ »�?�«) �� �����" �� =�0 qGJ »�4�<S« KV13� � :��� ���� �%   �T+ qGTJ =�0   &�T�!
EB  �T <
�| 94����l  qGJ =�0 � ���C  �T ��6!�� =�0�  )���u�
�@ 4��!	 �%   ���T��

�������	 ��&� EB  �C H !��N �����  �� &�#T G#�� �1#�� ��/�) KV13�  �� ��� �����  �T%  T�|�� 
�����	 � � G#�?4 ��% ���� ������4 &�V+� ��&� ���� �V4	� ���+ .u��GR� %P��G �	 ��# »�� � T�� 
����	) ��/� B��r �� .���� �6 �.4G� 4��"«��� .  �T+ qGJ �%   ��lT6 �� &�T�!5 C  �T   �T$V�

 ���»�� ��� 4 ��
���"  �%C  ��T 1
,�	 ����«.  
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!� ��� ������4� ��&� ���� �V4	� �+ � »���« �	 &��� ������4� !�� 14 ����R   :�0�6  
Pr(�?� | EB&C&T) ≫ Pr(�?�)  

�� ��� ����Q  ��� �� Q���1� ��+,���� ?r�
	    T; �T� >�T?@ �� ��<  =�T0  » pT@�� ��6 	T� 
V� 	«) »���	 !� ��)� 0�l�8) ! ���" ���#	 �� ��v�� ��/���� �+� ��'��	 �0�
�  12��T#	«) 
 �»K�1"� &��� !��" ���#	 0 ��l�8 H !��N 10�
�	«)  T�1?�	  �T� �3�� T�	   �T
,� !� �T%  �T+� 
!��" ���#	 ���$�	 % ��&�' ���#	 LG+ �� G��� 4�+�� )s��� �n���	 �@��� ��6� �T4�  ��T�� P� T��G 
»�?� «  .s��% ���@�  
  
5 .;<= !��3  

�/���� �� ����  B��� NH�?������5 +,��)�� !��" ���#	 ���$�	) % ��&�'  T���#	   �T�� s!,
���;�&�  ��� ��.�� ��B�S ��< �� &7 � �� �|�� ���� �
���	  G#�  �� A��#���G3���  �T+� � T�� 

�

���)  A��#� �1$4 �� ����#:  
  

1.5 ���� 	
��
 ��
��
 � �7�9�
 ��:/ »%
;�
	�«  

�� � ��1Y� !���&� ! NH�?���" ���#	  ��"�0� !��" ���#	  �u,�V
� ��K    KT��$� &��T� 
G; T��+��G )evolution of phenomena � �,�T�� (� �T9� .4 T��  +�T67	 )Birch et al. 2020; Donald 

2001() ;�zTTT�6G	 )Morowitz 2002; McShea and Brandon 2010; Veit 2023()  �2��TTT#
)Sterelny 2003; Barkow et al. Tooby 1992()   &�T�!)Kirby et al. 2015; Jackendoff 2002() : � T�� 
����+ 4�l ?� h�D����� �+ ���� �	 �+� ���$�	 � ���@	 6�G4�  .  

2��	 !� &���3�  NH�?�+,����	) �� A�'� 6��� !� ����	 )�+ bi� A��% G4� �� G�+� &�Y4  �T% 
�	 &��� ?� �� �.4 ����� �+� ���$�	 � !��� t�?�1�� �,��� ��� �+	� �� ��� LG+ G���  �T#�� 
)Rasmussen and Leon 2019: 173( .�� ��� ����Q) � ��� �$V� T��   >�$T#� ��T���5 �3� T�K   �T�

�?�	 �� ��6!���4� !��" ���#	 ���$�	 � LG+ G��� �� �+� ���?1� ��# �% ��| � T��  T����	 
u�0�J �� »��6!���« ��G3� AG# ��� )'?�#� A���M� ��m����  .(  

�� [��; �� ��� )>�$#� �"C4) ���G ���7���   �.4 �1T� �T� l%�V� �� bi� �% ��% T��  �T+� 
V� 	  NH�?� �4 � ��� A����� "����+�� �"�0	 �����5 &7  ��T� .�+� !� �T"  T���#	  ���T$�	) 

�"�0 NH�?� !� ���0	 �����5  )&7
���� ��6!��� "���� ��< �� V+� T��   �,�T�� �T� ����	 .4 T�� 
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+�67	) ; )&��!�z�6G	) � >�v�� ��� �+��� �% ��� ED�� .� ����	 ����� �.4���� »�?�«  �T/�� )
�.4 �1� ���� �+� V� 	  �
�J���< ��� "�� �� ������+�� �"�0	 �����5 .&7  
A�i  �����) 1H	  ��L�J �.4 &��% !�  ��Y@��������5 t�?�1�� �+�  �T�  ��T�  LGT+  GT���  !�

��� ?� ������ �+� ���$�	) �g"�� ��6!���4�  U�T���� &7    >�GT/ �� �T|1  TD���E   GT# A���
@��	 �	 G4��  ��/���� �� ��J ��12��� ���� � >,G1��	 &��� �
��O »����� �� T�����«)  T��2	 
�� &�+�� �� ���� V4	 �#��� �6� :�� ?���� �+� ���$�	 ��  ��Tr  T
�@	   LGT+ �T�  GT���   ��6!�T�

 )G�#���8 ��6!���4 ������ ?���� AG# �� ��� �
��� )EB (���� �&�+�� ���@� AG# ��%�� �	 G�%.  
 

2.5 01,
2 	
��
 � <
2/���
  

4�'/G�|	 )multiverse ( #i�	 ���� ?���� ��|	� 
D��� �� ����o�����   � �T�� �T/� l6� T�	 
���� >�@ �� .���� �x�O 6�1	 m�"3� �	  ��T# )Smeenk and Ellis 2017: section 4.3( . TV+�� 

� &�Y4	 G+� 1H �%	 ���J�� <
�| p0� 6��0 � �+�� &G#  >�T?@ &7 !�  �T�� %� &�T'  &�T���# 
��2	 � �� &�+�� �����R V4	 ��#  .  

�� 4�'/G�| >�?@	 �� &���  ?���� ��|	� 
D��1	  �%�����5 �� ����o����� � AG+�Y�	 �%�)� 
� �+ !����  >�@ �� ����o��  �4	 LG+ G��� »��6!��� ����	« G4���) �� ��
�� ��6!��� C  �

T  �%U�����  >�G/ ����2 D���E A��� G#. 4�'/G�| �1?
�	 @��?	 ���� Kn�@ &G# �� 
��+�6G	 � �% ���	 �6�G ���  �4 ��/� �� ����o	 .���� �6 »�
,�« ����) �| ����� 1
,�	 
�� +�� �/� ���� � �� &�+�� ���G�� ��	 �+	� �2G� s��� s�R4� �%�� .�#�G4 

  
6 .6?	(@ A	+3  

4�+��	 �% �� ��� �
��� �n��� G# �8 �� ����� �� ���� :���� �'� �
,������ ����� ��  � ���  ��
! ���� ����" ���#	 0 ��l�8 ����� � �� � ��� >��
��� �� U����G  !�»I���� «��&�  � �� 

���  �4 � ��6 �C�»����� .«��� � &�Y4 &�+��	 G+�  �%����� ��&� � � �� ��  ���� �� ��
!��" ���#	 ���$�	 % ��&�' ���#	 �	 G4��� G#�� ����1�. F;)  ���.4 �2�# �� �+�  �G
1�

V� 	) A�1"6 �� &�$�� !� �+�  I���� O�1C�;�< ����� ��� ���� �	 ��#� .�� 14�R� V'�	 ���� 
����	 �+� >�H ����� ��  � ��� �4!�� � ��� �� �� ��� <+�}; �+� G/�G �	 �Y6�G .  
��� ����	 !��" ���#	) 0�l�8)  �+,� T���  �� �T�  T��v��  �T �VR� ��  A��lT6 !�    �T.4 �� �T+

1H .�0�6	 
@�� �6��� ��� G#�?4) ��
	 �+�6 � �H��� ��  � ��� +�� s�G% !� [��  A��lT6 � 
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s�'�� G#�?4)  �+ !��14�R� ��� ����	 @�� �'� � �?1
�	 �	 G4��) �%��| A�91��  �T+�  ��T'��	  �
A��l6 �� �1#�� !� �+� �J�	 4i� �� G4� ���� �	 �+� ����	 �0�
� � 12��#	 @��W    �T� �T.4 ��

&7 � �$V� �+	 ��#� �� .�� ����Q) �	 �4���  ��% � ��)�6� ���  &�T+��  >�T?��  GT10�(   �����T; �T��� 
! �� �%�H��" ���#	 ���$�	 % ��&�' ���#	 @��	  �� ���� ���»�?� «4�l .��� >��
� 

 

,� ���? �%  
 

1 �+�� ��; �� �� .��� �.4 �% ����� �+� 0�l�$	 �� �'��	� ;�< �� T�	  ��T+  G+�TY�	�  TV4	  GT��%)   �T$��  �T��
�.4�� V$� ���J�� I�0 �+�K  �� &G#$V% ��D����	 � s�R4� �� ���@�� G�1"+ ��% )Duhem 1954(.   �T�

LG+ �
��� 	���� �'/�� �� A�6G�� ��� !� 	��?1@� <�; �G�� 	� ��'4  �T�� ���� .�+�     ��T�% 	T���� �T%
LG+ ����   .��+� �n��� �+ LG+ &7 ���13� 5����� 	3�D�� 	$V% =�0 8� �� G��� �4 �� ��� G�� 

2 .	�  	
��� ��"�� G4�� K
7»>��
1� «	� K1C� �� ��9�!��1+ .G�% �� �+  � ��Tr  >��T� >�TV
    	T"�/ ��T+
s����) 8VC� � �+ 	� K�$Y� �� (�+ G�+�) �� ���r  �%50  GJ��>��� !�    s�!�T���% 8T� !� &� ����� �+

 �50 GJ��  ��T9�!��1+ ���� �% �"�4 �l�| ��� .G�1"+ �9�� s�!����% !� &� �����     8T� �T% 	��T+
	� !� 	�% ��/ K
7 8� !� 	�% 8� � K
7 	� q���� G4��� ��l6 �>��� .G10   &7 	T"�/ ��T+    ��GTH �T+85 

) ��� 	� GJ��Crow 1979; Sober 2018: 46 .( 

3�4�6 &��� �� ����� �6� �1?
� . <'/ G��"� �% G# �0�� 	1"�! ��+   >GT� �� ���Y� &7 ��+G    u�TV1H )��T�
����@ �� �� LG+ ��� 	� m�"3� �G��    � QT��� �T�� �T� l�4 ���� .��#     �T���@ ��T�| �T�� )�T�� L�T1
 
K��@ �"�! �� 	��$��  �% ��� ��� ���G4�1�� >G� �$�� )��� m���4 	���$� 	���#fi �� �� �+    	T?���� ��Tr

8� �� ���"� 	� ��GV�@ �9�� G��% <'/ 	�
� w 	6}�� �� �+ 	V4 s�R4� &G#��6!�� ���� �+   .G4�#  
4 .<�; ��� �% ��# �@� =�0 <�; �+ =�0   <�T; �T�� ��2 � ��� �,��
� KH ��+  =�T0    WT��r !� �T+

	� 	���� ��G+�Y�   .G4�#  
5 .�0�D� <�; 8� &G# ���@ �� =�0�  G�G/  	T� �To� �������4 ��� �| L�r ��G�� �� A���V+    ��gT"� .���cT6

�� G��?4 �o� ��� �% ��� ��� ����4 ��� KJ� �% G#�� 	4�l��  .�!�G��� ��V+� !� �� ��� 

6 .���� m���� A�6G�� ���� ����@ &��� ��D�0 � �+ �� �+  �� K�M�����o7  AGT# A��� B�#     �T� GT��9�� uivT�) GT4� 
Edwards 1972 wRoyall and Tibshirani 1997w �� � y�M2 Sober 2008( . 

7 . ����)Sober 2018: 22( &7 &�G� .��� A��% A��#� &7 �� G�% ��?o� �� �0�r�� 	r�# ��� �% 

  
B�6� (��?  

��)F ������ )1394 )(4 :�G  <#��+��� ������ �% &�'/ �� K$# �	 G�+�)  TV/���  
T��G  T4��'�	  QT"4) 
 :&��'��Y4 4	. 
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