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Abstract 

By appealing to the no-miracle argument (NM), scientific realists claim that the 

approximate truth of scientific theories and the existence of their postulated entities 

are the cause of the predictive and explanatory success of science. Antirealists, 

however, by appealing to the pessimistic meta-induction argument (PMI), claim that 

a lot of past predictively successful and yet false theories show that there is not any 

relationship between success of a theory and its truth. One of the most influential 

responses of realists to PMI is Structural Realism, proposed by John Worral. The 

aim of this thesis is to show that during theory-shift there has been a continuity at 

the structural or formal level, and the central terms of successive theories refer to the 

same entities (structures). In the first part of this paper NM and PMI will be 

explained. Then, a critical evaluation of structural realism is given in both 

epistemological and ontological versions. It will be shown that this thesis is unable 

to rebut PMI conclusively. The conclusion of this paper, however, is that PMI 

cannot work against structural realists’ thesis if they limit the domain of their claim 

to existential sentences of scientific theories, to what I call “Existential Realism.” 
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�� ,���� ,7
�+��� dI7� 2��
��I
�L
�� ��
��
. (The Commutator of the Operator) �� 4(*�� M� �� ��-�
��� 
� �7   .�I
��

��-��� ��
�� �� M� �� ��� H���   h�� �
�1 	�%�� 7� �@ %�-5 ��8�� �+� 7� m�7B I� �-(�� ,�
�� �@�D �� m7
(� M� �� ��-�
��� '%��@:I� �  

),(
2

),,(
2

txV
m

p
tpxH +=

 
 '	3 7� �@x '�� .��� �7B 	
N�    ��+[W ����q* ��@ ��� 	
/� 	�-*    }��@�D �I�%��� ,�p  I�

�� ��� �� ��I C-��8 :%�3  

FtxVp
dt

d
=∇−= ),(

 
 	-�
� 	
�� ���� 7� 'E��:��     '%��5
� �
��I m�7B ��%��* �@ ��W
D 7� '���� .��� E*-��

  
�6�* �� '�L�� m7
(� �� .��� %D�� z7B H� 7
+��� �7-� ���� 	
�� l
)��� 4�-�� ����
    7� ��N
� '�7�� �-�.� H���o@ H���8 � H��
N� :-���-@ E�� �6�
/� 7
�Q
� H� 
���� 7�

�
N� :-���-@ 2M� �� 'm�7B 	����8 }��%�* �W
D     H�� 7
��87 H���o@ H����8 2M�� �� � H�
�� �<�� �7 ��
 N� ������ � %�7�� ��
�   �L���-�1 H� �@ ��
��� E�� �� ��N� E�� .%��@

��� � I� �Q�� 7� ,�-.�          H���
N� 2	
�6. � H���o@ H����8 2	
�6. E��� �
�Q ,
��
.�7�� �-.� ��-���-@  

�� �7 C�%��� E���  .��� 7
@ �� ��� :�. �7-� 7� 	�-* H����8 I� ,7
� � '���� 7�   	
����
 m7
(� �� �@ %�7�
� E�� ��"��*-�� :�."  �"  �����/��� :��."   ���%�[� I� ��Q�� 7�   ,
��
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H� ��g�� 	
�� �� '���� I� �
Q�� U
.7� 	
� .%���19   �L���-�1 �� ��o� '�7 E�� I�
	3 E�� ��� ,�-.� �L��-�1 ��-� '���+� �� E�� ,7
�Q
� .��� 7����� 
� 


�  'C
D E��) E��%�W �
�%�� I�1998  ��.-�
� o�
@ ( ����  
��Z      ��@ �-�5 �
6��/�1 ��Z
  H�� H���o@ H��
N� � ���( � H��
N� 'H��
N� :-���-@ F��
X�      	�-��� ��� .%��5
� 	
��

  H���
N� 7� �@ 	3 C
D '��� ?
�5� z�
� ��g�� H� 
8�& ':�. 'H��o@ H���8 7� 'C
��
 ��g�� E�� PG��7 ':�. '���( �2:�. z�
� 2��<-��� PG��7 '	-N� C
D 7�    � 7-�� �����

�� PG��7 }���� ��<-� ) .��� ���( �Ladyman 1998: 415    P���+� 7� '��L�� m7
�(� �� (
H� �G��7 
� '���7� ��g�� H� ':�. '� Y�    7� ��@ 	3 C
�D j��� ?
�5� '������ ��<-�

�� �+� �� ':�� P��+�    2���<-�%�Z ���g�� %��7  ������� (Multi-Place Extrinsic Property) 
�� ��-LZ E��%�W '��� ��-� E�� ��� '
�� .��� ���� ,
��� %��-*    %����* �7 ,7
�Q
�� 	
����

���+� E�� ,7
�Q
� �L��-�1 H� �@ %�@ ��7�� �-.� 
�     :�
�� � E��%��W �
�%��� '���� 7�
 z��� '	3 ��
�� �@ ���-@ z%�� �@ ��� 	3":�." �� �+TW f��/� 
8�&   � ��*-��� H����8 E

.�-5 ��8��01 '��� ����/��� H���8  
 '��(W� ,
��� �5�� �.-* %�
��W
)� E��    ����+� ��@ �� �� E��      �7�-�� 
�(W
p E��/�1 ,
��

�����+� I� ,��%��[� ) .%���� � ,%���� ,
���Putnam 1978: 123 ( ���@ ����Z ��
����� 'E����
�/�
�� ) 	�-R� 'C
�� 	�-�� �� .��� ��L����Laudan 1981: 39-40  ��� 
���� (     P���+� ��@ %��@

T1��  P��+� I� ,��%[� �7-� %��-*T2      4��-* ��@ ��
�%��-�� � P��� (�W�) ��� 
6�* %5
�
 P��+�T1 �%5 {�8 �� � 7� %��  ���+� ��
�5T2     (A) ���� 
�6�* � j%��5
� ��5�� �-.� ���

 P��+� E���-� P��T1 �+� I� '��
�� z%��@��%[� 4���5 �� �.-* 
� 	�-�� �7  P��T2  i��Y����
 .��@ 
���� �+� ��    ���5�� �7 ���5 �� �� E�� �@ �8
� �W�-�� P��+� �� 	�-�� ��Y� �� %�7

�� %�@�* �D��& �� ��� C�7� �-Q ��D .%5
� � P��+� �@ %�@�� ��/�  d��� � 
8��& E  ��8
�P 
      '%�5
� ���7� E���/��� P���+� ���� :%�7
�I
�
� 
)G��' ���+� �� E�� � '� �� E*-�� P��+�

) .��� AB
@ E*-�� P��+�Worrall 1989: 104(  

����� C�7� �* �@ ��� FD �� �-Q ,
��� E�� 7� E��%�W '    hN�/� %���-*PMI   h�D �7

 �@ E�� �L� %�@ ��
�(� ���N���8
�� �� �)  (��
�
�55 ��(�*2�
&� ��g�� .�-   �����7
�Q
��
���� � I� C
��)��� 'E��%���W �N���8
���� 
���5� ����
�5 (Object-Ontology) ���� � ����  ����
�5

7
�Q
�
� (The Ontology of Structure) �� � �+� I� '���+� E�� 7� .��� ��
�5'   
�7
�Q
��
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E��
��� �7�-�� ���-� �� %�  �@ ,� '���� 7�  W
��� 	�-��� �� .%��
����-Q�   �%��� E��� I�  C
� �� '
)DiSalle 1994
�8 �@ ��� ���@ �
6�/�1 ( -    '?
��5� E��� P�G��7 �� � ��� �5 H� �� '	
�I

��
�8 �
)� �� 
���� 	�%� �@ ��� ,7
�Q
� �N
� -.�7�� �-.� '��
�I  
 �
�%�� ��.-* ,��� �����7
�Q
� ��� �   '��
��
�5 ) E��%��WLadyman 1998: 420  
���� (

�� �� 7�
� �@ %�@��     ���g�� 
�� ��
�%��-�� � �-�.� �� ��(� ���� 	
����   2�N���8
��� ,
�� 
��
� ��.-* ��� 'M6(� �%��@  I� ,� �-X)� .�7�%� ,�" 
�%��-�� �"   ���*���I m�7B 
����� 7� 

(Subatomic Particles)   E��� ,���� ��5�7 7
��� ��� �@ ��
�%��-� � j���   ���T* � ��
��� 
(Identity and Individuality) 	3 ���� A
Y��� 
� 'E����
�� .�7�%� �-.� 
�    ��@ ,7
�Q
�� �����
�� �7 �*�7B 	
�Z '	3 �� 
��      ���T* �L�-�LZ I� 9���1 '���@ {�8 
�7
�Q
� �L�
�
�� 	�-*

	3 �� 7
�@ 
�   ���� '	3 ��
�� �@ ��� 	-X� ��� t-
�� {����� I� ���+� E�� '��o� �� .��7
   � 7
�Q
�� � ����
� E��� ��G� ��
�*   ) E��%��W .�7�%�� �-�.Ladyman 1998: 418  ������ (

��   ����� I� �N���8
��� ��(�* 	
�Z �@ ����    ��� ,7
�Q
�� ������   %���-*   7
�Q
�� �L���-�1
*
�<
�7� ��D �7 �� m�
T�� o�
@ �+� �� �@ �*
��+� E��    �7 E���  I� � '����L� �� 7� '%��7
 hN/�PMI  �7.�7�0L� 7
�@  
 
������ ��
�  �����         .���� �%�5 ���
�� �������8 ,
�%�)� E��%��W �N���8
��� ,7
�Q
��

)Psillos 1995, 1999, 2001; Busch 2003; McArthur 2006 (    ���� E��� M�6� � �
&� C
N5�
 �@�� 
�7
�Q
� '	3 ��
�� �@ ���+� E�� �
&� z%��         ���5�� �-�.� �-�Q ��� ,
�N*� 
�� %����-*

�� �+� �� '%�5
� ��� �-65 JoQ o�
@ %�7  E��� M�D I� �*��8 U-<-� E�� z7
�7� �[� .
 .��� �W
)�
��         %��
� '%�5
� ���5�� �-�.� ,7
�Q
�� ���� ��@ M��@ {�8 E��Z %��� �I
.�

27
�Q
� ;<�� ��N� E�� .%5
� ,��Z �.-� � �* �� �* 	
�Z �-5   7
�Q
�� � �5 H� PG��7 �Z
      ��5 H�� P�G��7 ���
�� ��� 'M���� ;�<-* ��/�1 �@ ��-� 	
�� '	3 ���g�� �   ������� ,
�� 

(Extrinsic Properties)     �L���-�1 ��� ���(� C�7� 	
. P��+� 'E����
�� .�-5 ��8�� �+� 7� 	3
���+� E�� ,7
�Q
� �� � �L��-�1 ��-� :�
� � '�W�-�� ,
� .��� ��� ��
�
�5  

��o��  '�� �� 	3 7
�Q
� 	
�� '%��-� � H� �� �Z M���@ C�%��� ��/�1 ' �  E�� ���
�Q
���g�� � 7
 �5 H� ,
� ���  .� �� 	3 ���
� E� ��� :�
� �'E�� ��
��    ��@ E��� E�T�

         ����q* C-�K 7� 'C�7� ,
���� ��� 
��� '%�5
� ��Z�� 	3 ����
� C
D '%��-� � H� 7
�Q
�
���+� �� STD 
�  ,%��-� � �@ E�� E�T� 
� ��� C�
�� '�-5»  	-�Zx  �7�� �-�.�«  C
�D '
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�-� �� '%5
� �Z�� 	3 ���
��   '	3 7
�Q
�� �@ ,�y   ����+� ����q* C-�K 7� '   I� 
��T1   ���T2 
 P��+� ���� �@ ��� E�� ��N� E�� P�I� .��� �%5 STDT1  �T2  �7���� ,�
D 
6�* ��   ,
��

��&-* �@ z%�y �� 	
�� f���5� �� ���� �N
� j%�� �  �@ %��@x   	3 ����
� C
D '�7�� �-.�
 ����7� '���+� �� �� ���� .%5
� �Z���� U
.7� ��
 N� %��-� � ��   P���+� 'E����
�� .%���

�� � �L��-�1 H� :�
� � C�7�   ����+� ����q* C-K 7� F��
X� �-.� ;G� 7� ��
�
�5   
��
���
� C
D '��� .%5
� �@ �Z�� 	
5  

,�-.� �L��-�1 (Existential Continuity)    ���+� ,���� ����� 7�P    �*
��D ������ C�7�
 .�7�� ���I��+� �
�P �   ����+� ����q* C-�K 7� �<
�7 ,
�7
�Q
� STD '���� '�    	
��� '
��

) E�-�� �@ ��-�Newman 2004�� C�%��� ( �%��N5 '%�@   .���� C�7� �
�%�� 7� �X�� E��*
 '���� 7��<
�7 '���(K 7
�Q
� �@ �7�%� �-.� �����* ��� ���� '��o�� .%5
� 7��   	
�����

�-Q ,
��� P���� %�7
Z
� 
� ,7
�Q
�   ��<
�7 :-�
� �� 
8�& �7     ��%�[� H����8 	-�Z 7��
   ����+� 7� �%�5 S�TD �&
�� ��-LZ %��� 	
/� �@ %�7�� I
�� 
� '%��@   ��<
�7��p ,
��  '7��

� �I 	-Z �� '��
�5   ) .%�-�5 ��� T* '7
�Q
�/���
� E�� ��
�* ,
�(� �� %���-*Newman 

2004 ( �@ ��� 7
N53���� ,��� ,7
�Q
� 	
����' .� �� ��
�3 7
@ 'E��  
�� �+� �� 'E����
��   ����� ��@ %�7        �7 �
�%���  E��� %��7
Z
� 	
��
1 7� ,7
�Q
�� 	
�����

���+� ���q* 7� �@ %���0�� 	3 '
�  '	
 N� %��-� � 	
�� �� 
�x�� U
.7� '    	
��� E��� 
� j%���
 �@ f��/�»x� '   .%�5
� ��Z�� '	3 7
�Q
�� 
� ���
� 'C
D '�7�� �-. «� ��E  �� 
���� '�7��, 


&�� �@�� �, �-�� ���� �����  �7 	3 �@ ���"���� ����� �-.�," ���
��M.  � M��D ��E 
�W
)�' I
.�z <-*�; XT*�
�  z7
�7����� ����� �-.�, �� �7� %��� 7� .�
�� �� ���E   7�%�)�

� �%� �� �@�M �7��� �@ 
�:%�7�� �*7-& E��Z '��
6� h�
[* 7� ��
� , )»  (��W�� %��-��  
x �7�� �-.� (A) � 'x ��g��  ��
��    (... � '7
�Q
�� '����
� I� M���)   	-�ZP1, P2, P3,…, 

Pn,… .�7��« ���� ����	
 �-.�, ����P ���� ����� �7��� �� �7 �-Q 
�,   U-��) ��W�(   ��%�[�
�� %�I
�' 7
�7� 
��z �7��� 
�,  U-�)A( 7���, �
�� �� .%��
�20  

�N�P �W
. M6� � � 7��E � ��	
 � ��E     ����� ��w�
�Z ��@ ���� ��� ��	
  7
�Q
��,  �����P 
���� ����� �7��� �� �7 �-Q 
��7��� ���� '(�W�) U-� ,    	-�Z ��
��»x� '   'C
�D '�7�� �-�.

%5
� �Z�� '	3 7
�Q
� 
� ���
�« %�I
� ��%[�' ���L  	
���PMI 
���  ����� ��� ��� 	3   
��
�-� %��-Y� I
�7
@j ��E ��N� �, �D �@ ���� � �-Q -�R�� 	 ���    ���� J����� 	3 ��� ,� .
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,
���  �7 �-Q���(� �� �I
�    E��� ��
��* �
��� ��»   %��-�� � H�� {��8« (Postulating an 

Entity)  �»	3 ����&-*« (Describing an Entity)���� 
����� �� . �����+� %���@  
������ ���@ ,�
U
.7�  '��� �%��� '���7� �����
�%��-�      ��� {��8 '%��7�� �-�.� ���� �� �@ �7 � ���� '

%�Z�� 	3 P�� � �� E��Z ���+� E�� �@ �Z  � E�� z7
�7� 
�%��-��   ���g�� �  	3 ,
��   
�� 
�� %�-�' ) .%5
� $�
&Laudan 1981: 24(      	-��W�� P���+� '	�-�R� ,
���� �� 'C
�� 	�-�� ��

 z7
�7�M*� �-.� {�8  
� �    	����NW� ��@ 
���� E��� 7� 7-� � Y� P��+�    %��7�� �-�.� 
��' 
��&-* ',� 	
�� �� 
�� .��� ��7�    � E��� z7
��7� ����+� �� �� ,
� 
�%��-��   AB
�@ '

) ���Laudan 1981: 24 ( ��N� E��� ��� 	
/�  %��� " �����   ������ �-�.�,"   moN�/� I�
	
��� PMI .��� 	
�� 7�  
  

4 .�1��� ����  

7� E�� �W
)�' V1 I� ;�<-* �� 	
��� NM � PMI' �+��� ���� ��� ���  7
�Q
��,  ��7��� � 
%)� 5%. ���� hD ��7  	
���� ,7
�Q
�  �7 ���
���%� ?��)�����8 	
��� �7 ,��� ���    E���Z 	�-�*

@ �&oQ�� : �@ ��� 	
/� %�
�9Y� 	3 ���+� I� ��
� 	3 ��)8-� C-n � �@ 
�   7� %��� � 
�
���+� �%5 STD �W�-�� ,
� %��. ��E 9Y� 
�, STD �%5 7� �+��� 
�,  W�-����  ���� Z ���, 

��%��  �. 7
�Q
� 7-&, -7�<
� �+���  
��'  ��@ 7�  ����+�  ,
��  �W�-���    ,
�%��-�� � ���
�� U
.7� ��
 N� 
�(��� .%���,  T*��  8
������N� � I� ��E � ��'�
�% � ��E    	
��� 
�%��-�� �

7 7
�Q
��<
� �W
� 7��M �.%� �E�� ��
� 	
��� 'PMI �� � N5 �7-Q   ��@ ��� 	
�/� 	�-�� ��� �
» P��+� ���W�-��  A �B �� �� �� ,%��-� � �@ %���01 (,7
�Q
�)  '�7�� �-.�x   ��� ��@ '

�� U
.7� 	3 �� ���+� �� .%���«  
%5 ���� 	
/� 
�� �@ P��+� ���� ����� 7
�Q
�, 	�-* �7 	
��� PMI  ���  �
N�5  �K
�� � 

�
X�8 9Y� �7 '�7�%�  ��L� 	3  ��@  P�����  ,
����  �-�Q �7  ���  ����� ��� ���  ',�-�.�  ����� 
���� ����� 7
�7�z �7���  
��,  �-�.�2, �+� ���  
��,  ��
�'�  ��%�[�  .�I
��  ���T�  %�5  ��@ 

�7��� 
�, �-.�, �7��� 
��� %�� � �@ �� E�� hN5 
@�  	
���  ���  :%�-�5 »x� '  '�7�� �-�.
%5
� �Z�� '	3 7
�Q
� 
� ���
� 'C
D.«  '�L�� m7
(� ������  ��� ���    	
���� %���-*PMI  7�

m7-& ,%�� 	
�Z %�� � N5 �7 	3 	-�
�-� ,
�    ��%�[� �7�-�� E�� �� �7 �-Q ,
��� �Z
) .�I
�1» (xj�7�� �-.� ,) «2» (P��+� �� �� �W�-��  A �B  	
�� ��x   ��� U
�.7�  j%���� «
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) �@ %�
�� ��
� ,7��� �7��� E�� �7
�7� 
��3» (x    ���� 	
��Z � E���Z  
�� '  	
��Z � E���Z 
�7�� ,7
�Q
� «.���� E�8��01 
� 'E����
��  ����� ,�-.���  �Y� � 	�-*  ����� I� ,�   �7 ������

 	
��� I� ����-Q�� moN/� ����� 7� �@ �5��PMI ���� ��
�   ����� PY � 7� ��
� �����
  .��� 	
�� 7� '	3 

  

�2 +.3� ��
 

�. ���� z7
�7�  ����%�< � �����   ) ���
� ������Scientific Realism/Anti-Realism   :H�� '	3 U�-��� � (
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