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$%675$&7��7KH�DLP�RI�WKH�SDSHU�LV�WR�GLVFXVV�WKH�HUVDW]�WKHRU\�RI�/HZLVV�LPSRVVLEOH�
ZRUOGV�� SRLQW� RXW� LWV� XQGHQLDEOH� EHQHILWV� DQG� GHPRQVWUDWH� LWV� FRVWV�� )LUVWO\�� ,� SUHVHQW�
WZR� DSSURDFKHV� WR�/HZLVV� LPSRVVLEOH�ZRUOGV� WDNHQ� DV� FRQVWUXFWLRQV� RXW� RI� SRVVLELOLD��
6HFRQGO\��,�HYDOXDWH�WKH�SURSRVDOV�XVLQJ�WKH�/HZLVLDQ�FULWHULD�RI�VXFFHVV�FRQFHUQLQJ�WKH�
ZHOO� GHILQHG� FRQFHSWLRQ� RI� DQDO\VLV�� $OWKRXJK� DSSHDOLQJ�� ,� GR� QRW� ILQG� WKH� SURSRVDOV�
IXOO\� SHUVXDVLYH��7KLUGO\�� ,� GLVFXVV� WKH� REMHFWLRQ� IURP� DQ� DG� KRF� GLVWLQFWLRQ� EHWZHHQ�
SRVVLEOH�DQG�LPSRVVLEOH�ZRUOGV��,�FRQFOXGH�WKDW�WKH�REMHFWLRQ�GRHV�QRW�SUHVHQW�D�VSHFLDO�
SUREOHP�IRU�WKH�/HZLVLDQ�WKHRU\��)LQDOO\�� ,�PRWLYDWH�D�WKHRU\�RI�H[WHQGHG�PRGDO�UHDO�
LVP��WR�ZLW��PRGDO�UHDOLVP�HQULFKHG�ZLWK�FRQFUHWH�LPSRVVLELOLD��

.(<:25'6��'DYLG�/HZLV��PRGDO�UHDOLVP��LPSRVVLEOH�ZRUOGV� 

1. Introduction 

� 1RWRULRXVO\��'DYLG�/HZLVV�WKHRU\�RI�SRVVLEOH�ZRUOGV�

������������������������������������������������������
��� )RU� WKH� IXOO� DQG� FRPSUHKHQVLYH� H[SRVLWLRQ�RI�PRGDO� UHDOLVP�� VHH�/HZLVV�magnum 
opus����������

�UDLVHV�D�ORW�RI�RE�
MHFWLRQV��%HVLGHV�WKH�LQFUHGXORXV�VWDUHV�RQ�WKH�VLGH�RI�FRPPRQ�VHQVH�UHDG�
HUV��LW�ZDV�DUJXHG�WKDW�LW�FDQQRW�DFFRXQW�IRU�SKHQRPHQD�FRQFHUQLQJ�LPSRV�
VLEOH�PDWWHUV��,W�LV�EHFDXVH�RI�WKH�IDFW�WKDW��DFFRUGLQJ�WR�/HZLV��LI�ZH�VXS�
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SRVHG�WKDW�WKHUH�LV�DQ�LPSRVVLEOH�ZRUOG��DQG�JLYHQ�WKH�IDFW�KRZ�KLV�WKHRU\�
RI�PRGDOLW\�ZRUNV��ZH�ZRXOG�JHW�D�SODLQ�FRQWUDGLFWLRQ��

� 7KH�DUJXPHQW�VWDWHV�DW� OHDVW� WZR�WKLQJV��2QH�RI�WKHP�LV� WKH� IDFW� WKDW�
ZH�EHOLHYH�LQ�WKH�ZD\V�WKH�ZRUOG��RXU�DFWXDO�ZRUOG��PLJKW�KDYH�EHHQ��7KH�
RWKHU�WKLQJ�LV�WKDW�WKH�ZD\V�DW�LVVXH�DUH�HQWLWLHV�RI�VRPH�VRUW�RU�RWKHU�RYHU�
ZKLFK�ZH�TXDQWLI\��,I�ZH�DJUHH�ZLWK�4XLQH��������DQG�DFFHSW�WKDW�WR�EH�LV�

��
� ,W�LV��WKHUHIRUH��QRW�D�VXUSULVH�WKDW�DQ\�DGYRFDWH�RI�WKH�/HZLVLDQ�FRQFHS�
WLRQ� RI� DQDO\VLV� HLWKHU� D�� GHQLHV� WKH� LPSRVVLEOH� SKHQRPHQD�� E�� SRVWXODWHV�
FRQFUHWH� LPSRVVLEOH�ZRUOGV� DW� WKH� FRVW�RI� WUXH� FRQWUDGLFWLRQ� LQ� WKH� DFWXDO�
ZRUOGV�RU�F��FRPELQHV�WKH�/HZLVLDQ�DSSURDFK�WR�PRGDOLW\�ZLWK�WKH�ersatzist�
SURMHFW��WDNLQJ�SRVVLEOH�DQG�LPSRVVLEOH�ZRUOGV�DV�FRQVWUXFWLRQ�RXW�RI�SRVVL�
ELOLD�RI�RQH�VRUW�RU�DQRWKHU��,Q�ZKDW�IROORZV��,�VFUXWLQL]H�WKH�ersatz�WKHRU\�
RI�/HZLVV�LPSRVVLEOH�ZRUOGV�DQG�GLVFXVV�WKHLU�SURV�DQG�FRQV��)LQDOO\��,�PR�
WLYDWH�D�WKHRU\�RI�H[WHQGHG�PRGDO�UHDOLVP��WKH�WKHRU\�WKDW�WDNHV�WKH�H[WHQ�
VLRQ�RI�PRGDO�UHDOLVP�E\�LPSRVVLEOH�ZRUOGV�VHULRXVO\���

2. Impossible worlds: Why bother with them? 

 ,Q�KLV�Counterfactuals� 'DYLG�/HZLV� IRUPXODWHV� DQ� DUJXPHQW� DFFRUGLQJ�
WR�ZKLFK�

>L@W� LV� XQFRQWURYHUVLDOO\� WUXH� WKDW� WKLQJV� PLJKW� KDYH� EHHQ� RWKHUZLVH�
WKDQ�WKH\�DUH��,�EHOLHYH��DQG�\RX�GR�VR��WKDW�WKLQJV�PLJKW�KDYH�EHHQ�GLI�
IHUHQW� LQ�FRXQWOHVV�ZD\V��%XW�ZKDW�GRHV�WKDW�PHDQ"�2UGLQDU\� ODQJXDJH�
SHUPLWV�WKH�SDUDSKUDVH��WKHUH�DUH�PDQ\�ZD\V�WKLQJV�FRXOG�KDYH�EHHQ�EH�
VLGHV�WKH�ZD\�WKH\�DFWXDOO\�DUH��2Q�WKH�IDFH�RI�LW��WKLV�VHQWHQFH�LV�DQ�H[�
LVWHQWLDO�TXDQWLILFDWLRQ��,W�VD\V�WKDW�WKHUH�H[LVW�PDQ\�HQWLWLHV�RI�D�FHUWDLQ�
GHVFULSWLRQ��WR�ZLW��ZD\V�WKLQJV�FRXOG�KDYH�EHHQ��,�EHOLHYH�WKLQJV�FRXOG�
KDYH�EHHQ�GLIIHUHQW�LQ�FRXQWOHVV�ZD\V��,�EHOLHYH�SHUPLVVLEOH�SDUDSKUDVH�RI�
ZKDW�,�EHOLHYH��WDNLQJ�WKH�SDUDSKUDVH�DW�LWV�IDFH�YDOXH��,�WKHUHIRUH�EHOLHYH�
LQ� WKH� H[LVWHQFH� RI� HQWLWLHV� ZKLFK�PLJKW� EH� FDOOHG� ZD\V� WKLQJV� FRXOG�
KDYH�EHHQ��,�SUHIHU�WR�FDOO�WKHP�SRVVLEOH�ZRUOGV���/HZLV����������� ��

������������������������������������������������������
��� 6LQFH��IRU�/HZLV��ZRUOGV�DUH�DUH�QRW�OLNH�VWRULHV�RU�VWRU\�WHOOHUVؒ�7KH\�DUH�OLNH�WKLV�
ZRUOG�� DQG� WKLV�ZRUOG� LV�QR� VWRU\��QRW�HYHQ�D� WUXH� VWRU\�� DW� VR�DQG�VR�ZRUOG� LV� D� UH�
VWULFWLQJ�PRGLILHU� ZRUNLQJ� LQ� WKH� VDPH� ZD\� DV� WKH�PRGLILHU� LQ� %UDWLVODYD�� GRHV�� 6HH�
/HZLV�����������IQ�������
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WR�EH� D� YDOXH�RI� D�ERXQG�YDULDEOH��PRGDO�QRWLRQV� DUH� WR�EH�XQGHUVWRRG� DV�
TXDQWLILFDWLRQV�RYHU�concrete� HQWLWLHV��SRVVLEOH�ZRUOGV��

3. The second argument and dilemma 

� +RZHYHU��ZH�FDQ�DVN��ZKLOH�DFFHSWLQJ�/HZLVV�DUJXPHQW�IURP�ZD\V��ZK\�
VKRXOG� ZH� QRW� DFFHSW� D� VLPLODU� DUJXPHQW� IRU� WKH� H[LVWHQFH� RI� LPSRVVLEOH�
ZRUOGV��QDPHO\� ZD\V�WKH�ZRUOG�could not�KDYH�EHHQ"�7KH�DUJXPHQW��DV� LW�
JRHV�� LV� D� YDULDQW� RI� WKH� DUJXPHQW� IURP�ZD\V� REWDLQHG� E\� UHSODFHPHQW� RI�
SRVVLELOLW\�WHUPV��FRXOG��PLJKW��SRVVLEOH��ZLWK�FRUUHVSRQGLQJ�LPSRVVLELOLW\�
WHUPV� �FRXOG�QRW��PLJKW� QRW�� LPSRVVLEOH���7KXV�� UHIRUPXODWLQJ� WKH� DUJX�
PHQW��ZH�KDYH���

��

,W� LV�XQFRQWURYHUVLDOO\� WUXH� WKDW� WKLQJV�FRXOG�127�KDYH�EHHQ� VRPH�ZD\V��
7KXV��WKHUH�H[LVW�PDQ\�HQWLWLHV�RI�D�FHUWDLQ�GHVFULSWLRQ��WR�ZLW��ways things 
FRXOG�127�KDYH�EHHQ�� ,�EHOLHYH� WKLQJV�FRXOG�127�KDYH�EHHQ�GLIIHUHQW� LQ�
FRXQWOHVV�ZD\V��,�EHOLHYH�SHUPLVVLEOH�SDUDSKUDVH�RI�ZKDW�,�EHOLHYH��WDNLQJ�WKH�
SDUDSKUDVH� DW� LWV� IDFH�YDOXH�� ,� WKHUHIRUH�EHOLHYH� LQ� WKH�H[LVWHQFH�RI� HQWLWLHV�
ZKLFK�PLJKW� EH� FDOOHG� ZD\V� WKLQJV� FRXOG�127� KDYH� EHHQ�� ,� SUHIHU� WR� FDOO�
WKHP�imSRVVLEOH�ZRUOGV��

� *LYHQ� /HZLVV� RULJLQDO� DUJXPHQW� IRU� WKH� H[LVWHQFH� RI� SRVVLEOH� ZRUOGV��
WKHUH�VHHPV�WR�EH�QR�SULQFLSDO�GLIIHUHQFH�ZKHQ�DSSOLHG�WR�LPSRVVLELOLD�

�

�

������������������������������������������������������
��� $FFRUGLQJ� WR�/HZLV�� FRQFUHWH� HQWLWLHV� DUH� D�� WKLQJV� OLNH� GRQNH\V� DQG�SXGGOHV� DQG�
SURWRQV�DQG�VWDUV��UDWKHU�WKDQ�HQWLWLHV�OLNH�QXPEHUV��E��LQGLYLGXDOV�UDWKHU�WKDQ�VHWV��SDU�
WLFXODUV�UDWKHU�XQLYHUVDOV��F��WKH\�KDYH�VSDWLRWHPSRUDO�ORFDWLRQ��HQWHU�LQWR�FDXVDO�LQWHUDF�
WLRQ��DUH�LQGLVFHUQLEOH�RQH�IURP�DQRWKHU�DQG�G��DUH�QRW�DEVWUDFWLRQV�IURP�VRPHWKLQJ�HOVH�
�VHH�/HZLV�������i�������
��� <HV��4XLQH� LV� TXLWH� VNHSWLFDO� DERXW� SRVVLEOH�ZRUOGV�� ,W� VKRXOG� EH�QRWHG�� KRZHYHU��
WKDW�LW�LV�WKH�ODFN�RI�FULWHULD�RI�LGHQWLW\�RI�SRVVLELOLD�WKDW�4XLQH�LV�ZRUULHG�DERXW��:KHQ�
LW�FRPHV�WR�/HZLV��WKH�ZRUU\�GLVDSSHDUV��6HH�'LYHUV���������
��� 7KH� UHIRUPXODWLRQ� FDQ� EH� IRXQG� LQ� 1D\ORU� �������� <DJLVDZD� ������� DQG� 9DQGHU�
/DDQ����������
��� 7KH� YLHZ� WKDW� LPSRVVLEOH� ZRUOGV� VKRXOG� LQKHULW� WKH� PHWDSK\VLFDO� VWDWXV� RI� WKHLU�
SRVVLEOH�PDWHV�LV�FDOOHG�3DULW\�7KHVLV��)RU�IXUWKHU�DUJXPHQWV�DJDLQVW�GUDZLQJ�DQ�RQWR�
ORJLFDO�GLYLVLRQ�EHWZHHQ�SRVVLEOH� DQG� LPSRVVLEOH�ZRUOGV�� VHH�3ULHVW� ����������������RU�
3ULHVW���������������

�%XW�
WKHQ�� D� GLOHPPD� DULVHV�� HLWKHU�ZH� DFFHSW�/HZLVV� DUJXPHQW� IURP�ZD\V� IRU�
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QHLWKHU�SRVVLEOH�QRU� LPSRVVLEOH�ZRUOGV��RU�ZH�GR� VR� LQ�ERWK�FDVHV�� ,Q� WKH�
IRUPHU��UHGXFWLR��FDVH��ZH�JHW��

� ��� ,I�/HZLVV� DUJXPHQW� FDQ� EH� DSSOLHG� LQ� WKH� FDVH� RI� SRVVLEOH�ZRUOGV��
WKHQ�LW�FDQ�EH�DSSOLHG��PXWDWLV�PXWDQGLV�� LQ�WKH�FDVH�RI� LPSRVVLEOH�
ZRUOGV�DV�ZHOO��

� ��� /HZLVV�DUJXPHQW�FDQQRW�EH�DSSOLHG�LQ�WKH�FDVH�RI�LPSRVVLEOH�ZRUOGV��
� 7KHUHIRUH�

��� /HZLVV� DUJXPHQW� FDQQRW� EH� DSSOLHG� LQ� WKH� FDVH� RI� SRVVLEOH�ZRUOGV�
HLWKHU��

� 7R�VXSSRUW�WKH�ODWWHU�DOWHUQDWLYH��WKH�RQH�DGYRFDWHG�LQ�WKLV�SDSHU��LV�
WR�DFFHSW�WKH�/HZLVLDQ�DUJXPHQW�IURP�ZD\V�DQG�DSSO\�LW�XQLIRUPO\�WR�WKH�
FDVH�RI�LPSRVVLEOH�ZRUOGV��7KH�UHVXOW�LV�D�modus ponens�YHUVLRQ�ZKLFK�ORRNV�
DV�IROORZV���

� ��� ,I�/HZLVV� DUJXPHQW� FDQ� EH� DSSOLHG� LQ� WKH� FDVH� RI� SRVVLEOH�ZRUOGV��
WKHQ�LW�FDQ�EH�DSSOLHG��PXWDWLV�PXWDQGLV�� LQ�WKH�FDVH�RI� LPSRVVLEOH�
ZRUOGV�DV�ZHOO���

� ���/HZLVV�DUJXPHQW�FDQ�EH�DSSOLHG�LQ�WKH�FDVH�RI�SRVVLEOH�ZRUOGV��
� 7KHUHIRUH�

���/HZLVV�DUJXPHQW�FDQ�EH�DSSOLHG�LQ�WKH�FDVH�RI�LPSRVVLEOH�ZRUOGV�DV�
ZHOO���

� $�TXLWH�GLIIHUHQW�UHDVRQ�IRU�WKH�DFFHSWDQFH�RI� LPSRVVLEOH�ZRUOGV� LV�WKH�
VR�FDOOHG� JUDQXODULW\� SUREOHP�� )DPRXVO\��/HZLV�� IROORZLQJ�4XLQH�� DFFHSWV�
WKH� LGHQWLW\� FRQGLWLRQV� IRU� VHWV� DFFRUGLQJ� WR�ZKLFK�D� VHW�$� LV� LGHQWLFDO� WR��
D� VHW�%� iff� IRU�DOO�PHPEHUV�[�RI�$� LW�KROGV� WKDW� WKH\� DUH� DOVR�PHPEHUV�RI��
%� DQG� YLFH� YHUVD�� $OVR�� /HZLV� DFFHSWV� D� VR�FDOOHG� 1DWXUDO� &ODVV� 7KHRU\�
�$UPVWURQJ�������DFFRUGLQJ�WR�ZKLFK�D�SURSHUW\�LV�RQWRORJLFDOO\�LGHQWLILHG�
ZLWK�D�VHW�RI�LWV�LQVWDQFHV��%XW�WKHQ��VRPH�SUREOHPV�DULVH��1DPHO\��LI�WKHUH�
DUH� FDVHV�ZKHUH� WZR�PXWXDOO\�distinct� SURSHUWLHV� DUH�necessarily FRH[WHQVLYH�
�LQFOXGLQJ� SURSHUWLHV� KDG� E\� QR� /HZLVV� LQGLYLGXDO� ZKDWVRHYHU��� /HZLVV�
WKHRU\�ODFNV�WKH�UHVRXUFHV�WR�GLVWLQJXLVK�WKHP��)RU�H[DPSOH��LV�WKH�SURSHUW\�
RI�� VD\�� EHLQJ� D� PDUULHG� EDFKHORU� WKH� VDPH� DV� WKH� SURSHUW\� RI� EHLQJ��
D�URXQG�VTXDUH��QDPHO\�WKH�HPSW\�VHW"�,Q�WKH�VDPH�PDQQHU��LV�WKH�SURSHUW\�
RI�EHLQJ�WULODWHUDO�WKH�VDPH�DV�WKH�SURSHUW\�RI�EHLQJ�WULDQJXODU"�,I�ZH�VXS�
SRVH�WKDW�D��WKH�SURSHUWLHV�LQ�IDFW�DUH�GLIIHUHQW��DQG�E��GR�QRW�LQFOXGH�PDU�
ULHG�EDFKHORUV��URXQG�VTXDUHV�RU�WULODWHUDO�EXW�QRW�WULDQJXODU�LQGLYLGXDOV�LQWR�
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PRGDO�UHDOLVWV�RQWRORJ\��RXU�SUH�WKHRUHWLFDO�RSLQLRQV�DERXW�WKHLU�GLVWLQFW�
QHVV�DUH�YLRODWHG��

4. Concreteness abandoned 

� )DPRXVO\��/HZLVV�GHQLDO�RI�JHQXLQH�impossibilia��ZRUOGERXQG�LQGLYLGXDOV�
LQVWDQWLDWLQJ�genuine LPSRVVLELOLWLHV��'LYHUV������������UHVWV�RQ�D�VLPSOH�DU�
JXPHQW��DFFRUGLQJ�WR�ZKLFK�D�FRQWUDGLFWLRQ�LQ�VRPH�LPSRVVLEOH�ZRUOG�ZRXOG�
LQIHFW�WKH�ZRUOG�ZH�DUH�SDUW�RI��$QG�VLQFH�WKHUH�LV�QR��DFWXDO��VXEMHFW�PDWWHU�
DERXW�ZKLFK�\RX�FDQ�WHOO�WKH�WUXWK�E\�FRQWUDGLFWLQJ�\RXUVHOI��/HZLV����������
IQ������LPSRVVLEOH�ZRUOGV��DW�OHDVW�WKRVH�FRQFUHWH��GR�QRW�H[LVW��
� +RZHYHU��RQH�FRXOG�DUJXH�WKDW�ZH�FDQ�NHHS�WKH�/HZLVLDQ�SRVVLELOLD�DQG�
WKXV� VDYH�KLV� DQDO\VHV� DERXW�SRVVLEOH�PDWWHUV� DQG�� DW� WKH� VDPH� WLPH�� FRQ�
VWUXFW�YDULRXV�LPSRVVLEOH�ZRUOGV�RXW�RI�WKHP��/HZLV�KLPVHOI�QRWHV�WKDW�KH�
FRXOG�FRQVWUXFW�H[FHOOHQW�ersatz�ZRUOGV�GUDZLQJ�RQ�WKH�JHQXLQH�ZRUOGV�IRU�
UDZ�PDWHULDO��

ؒWKHUH�LV�URRP�IRU�GLIIHUHQW�YHUVLRQV�RI�ZD\V�WKLQJV�PLJKW�EH�RU�SRV�
VLELOLWLHV�RU�VWUXFWXUHV��,I�\RX�PHDQ�WR�LQFOXGH�ZD\V�WKDW�VRPHWKLQJ�OHVV�
WKDQ�DQ�HQWLUH�ZRUOG�PLJKW�EH��WKHQ�DJDLQ�\RX�QHHG�VHWV�RI�SRVVLEOH�LQ�
GLYLGXDOV��,I�SDUW�RI�WKH�UROH�\RX�DVVRFLDWH�ZLWK�WKHVH�WHUPV�LV�D�SULQFLSOH�
RI� LGHQWLW\�RI� LQGLVFHUQLEOHV�� \RX�KDG�EHWWHU� WDNH�QRW� MXVW� DQ\� VHWV�EXW�
RQO\�WKRVH�WKDW�LQFOXGH�ERWK�RU�QHLWKHU�RI�DQ\�SDLU�RI�LQGLVFHUQLEOH�LQGL�
YLGXDOV�� ,I�� RQ� WKH� RWKHU� KDQG�� \RX�ZDQW� WR� FRQILQH� \RXU� DWWHQWLRQ� WR�
PD[LPDO� ZD\V�� DQG� \RX� GR� QRW� UHTXLUH� JXDUDQWHHG� LGHQWLW\� RI� LQGLV�
FHUQLEOHV��WKHQ�\RX�PLJKW�DV�ZHOO�UHSODFH�XQLW�VHWV�E\�WKHLU�VROH�PHP�
EHUV��,I�\RX�DVVRFLDWH�ZLWK� VWDWH�RI�DIIDLUV�D�UROH� LQYROYLQJ�SUHGLFDWLRQ���
,� ZRXOG� UHFRPPHQG� LQGLYLGXDO�SURSHUW\� SDLUV�� ZKHUH� WKH� SURSHUW\� LQ�
WXUQ� LV� WDNHQ�DV�D�VHW�RI�SRVVLEOH� LQGLYLGXDOV��$QG�VR�RQ�� �/HZLV�������
����������

�8QOHVV�ZH�FDQ�GR�EHWWHU���

,I�VR��ersatzists�DUJXH��ZK\�GR�QRW�JR�RQH�VWHS�IXUWKHU�DQG�FRQVWUXFW�ersatz�
impossibilia�RXW�RI� WKH�VWRFN�RI�JHQXLQH�SRVVLELOLD"�)RU�H[DPSOH��JLYHQ�WKH�
�XQUHVWULFWHG��H[LVWHQFH�RI�FRQFUHWH�DFWXDO�DQG�SRVVLEOH�LQGLYLGXDOV���ersatz��

������������������������������������������������������
��� 6LQFH��IRU�/HZLV��SURSRVLWLRQV�DUH�VSHFLDO�NLQGV�RI�SURSHUWLHV��WKH�VDPH�OLQH�RI�DUJX�
PHQW�DSSOLHV�WR�WKH�LQGLVWLQJXLVKDELOLW\�RI�QHFHVVDU\�FRH[WHQVLYH�SURSRVLWLRQV�FRQVLGHUHG�
DV�VHWV�RI�ZKROH�SRVVLEOH�ZRUOGV���
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LPSRVVLEOH�ZRUOGV�FRXOG�EH�VHW�WKHRUHWLF�FRQVWUXFWLRQV�RXW�RI�propositions�RU�
VHW�WKHRUHWLF�FRQVWUXFWLRQV�RXW�RI�states of affairs��,Q�DQ\�FDVH��WKH�LGHD�WKDW�
LPSRVVLEOH�ZRUOGV�DUH�D�IUHH�OXQFK�FDQ�EH�VHHQ�DV�VHUYLFHDEOH�DQG��JLYHQ�WKH�
/HZLVLDQ�FULWHULD�RI�VXFFHVV��PHWKRGRORJLFDOO\�PRUH�DSSHDOLQJ�WKDQ�WKH�H[�
WHQVLRQ�RI�RXU�RQWRORJLFDO�FRPPLWPHQWV���

5. Hybrid modal realism 

� )ROORZLQJ� 'LYHUVV� VXJJHVWLRQ� �'LYHUV� ������ &KDS�� ���� )UDQ]� %HUWR�
�������SUHVHQWV�RQH�SRVVLEOH�VROXWLRQ�WR�WKH�SUREOHP�RI�impossibilia��,Q�SDU�
WLFXODU��%HUWR�SRLQWV�RXW�WKDW�LQ�RUGHU�WR�DYRLG�WKH�JUDQXODULW\�SUREOHP��WKH�
ZRUOG� VHPDQWLFV� VKRXOG� EH� H[WHQGHG� E\� LPSRVVLEOH� ZRUOGV� �%HUWR� ������
����������0RUHRYHU�� WKH� H[WHQVLRQ� VKRXOG�QRW� LQIHFW� WKH�/HZLVLDQ�RQWRO�
RJ\��VKRXOG�VXVWDLQ�WKH�QRQ�PRGDO�DQDO\VLV�RI�PRGDOLW\�DQG�VWD\�DV�FRQVHU�
YDWLYH�DV�SRVVLEOH���
� %\�DFFHSWLQJ�WKH�/HZLVLDQ�RQWRORJ\��FRQFUHWH�SRVVLEOH�ZRUOGV�DQG�VHW�
WKHRUHWLF�FRQVWUXFWLRQV�RXW�RI�WKHP��%HUWR�GHYHORSV�VXFK�D�PRGDO�WKHRU\�
DFFRUGLQJ� WR� ZKLFK� D�� de dicto� SRVVLELOLWLHV� DUH� UHSUHVHQWHG� E\� �JHQXLQH��
SRVVLEOH�ZRUOGV��ZKLOH�E��WKRVH�SKHQRPHQD�RI��DW�OHDVW�ORJLFDO��LPSRVVLELOLW\�
DUH� UHSUHVHQWHG� E\� ersatz� HQWLWLHV� SOD\LQJ� WKH� UROHV� RI� LPSRVVLEOH� ZRUOGV��
6LQFH�WKLV�DFFRXQW�DYRLGV�WKH�FRQVHTXHQFH�WKDW�FRQFUHWH�LQGLYLGXDOV�LQVWDQ�
WLDWH�JHQXLQH�LPSRVVLELOLWLHV��/HZLVV�REMHFWLRQ�GRHV�QRW�DSSO\�KHUH��7KXV��
RQH� FDQ� EH� D� JHQXLQH� UHDOLVW� DERXW� SRVVLELOLD�� ZKLOH� D� VR�FDOOHG� ersatzist�
DERXW�WKHLU�LPSRVVLEOH�PDWHV��
� 7KH�EDVLV�RI�%HUWRV�SURSRVDO�UHVWV�RQ�WKH�/HZLVLDQ�DFFRXQW�RI�SURSRVL�
WLRQV�ZKLFK��EULHIO\��VD\V�WKDW�SURSRVLWLRQV�$�DQG�%�DUH�WKH�VDPH�SURSRVL�
WLRQV�iff�$�DQG�%�DUH�WUXH�DW�WKH�VDPH�SRVVLEOH�ZRUOGV�DQG��WKDW�LV�WKH�FDVH�iff�
$�DQG�%�DUH�WKH�VDPH�VHW�RI�ZRUOGV��FI��%HUWR�������������6LQFH��DFFRUGLQJ�
WR�/HZLV��ZRUOGV�UHSUHVHQW�de dicto�SRVVLELOLWLHV�E\�instantiating�SURSRVLWLRQV�
GLUHFWO\��EDVLF�SURSRVLWLRQV�OLNH�LW�LV�UDLQLQJ��LW�LV�QRW�UDLQLQJ�RU�WKHUH�DUH�
PDUULHG�EDFKHORUV�DUH�VLPSO\�WKRVH�VHWV�RI�FRQFUHWH�SRVVLEOH�ZRUOGV�WKDW�WKH�
SURSRVLWLRQV� LW� LV�UDLQLQJ�� LW� LV�QRW�UDLQLQJ�DQG� WKHUH�DUH�PDUULHG�EDFKH�
ORUV�KROG�DW�WKHP��UHVSHFWLYHO\��7KH�TXHVWLRQ��KRZHYHU��LV�ZKHWKHU�JHQXLQH�
PRGDO�UHDOLVP�KDV�UHVRXUFHV�IRU�FRQVWUXFWLQJ�ersatz�LPSRVVLEOH�ZRUOGV�ZLWK�
RXW�YLRODWLQJ�LWV�WKRURXJK�H[WHQVLRQDO�FKDUDFWHU��7R�SXW�WKH�SUREOHP�RWK�
HUZLVH��GRHV�JHQXLQH�PRGDO�UHDOLVP�FRQWDLQ�WKH�UHVRXUFHV�IRU�FRQVWUXFWLQJ�
ersatz�LPSRVVLEOH�ZRUOGV�TXD�VHWV�RI�SURSRVLWLRQV"�%HUWR�WKLQNV�WKDW�LW�GRHV��
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� ,Q�SDUWLFXODU��LI�ZH�FRQVLGHU�EDVLF�DWRPLF�SURSRVLWLRQV�WR�EH�VHWV�RI�FRQ�
FUHWH�ZRUOGV�� DQG�� XVLQJ� WKH� VHW�WKHRUHWLF�PDFKLQHU\�� FRQVLGHU� LPSRVVLEOH�
ZRUOGV�WR�EH�VHWV�RI�SURSRVLWLRQ��ZH�JHW�D�IXOO\�H[WHQVLRQDO�DFFRXQW�RI�SRV�
VLEOH� ZRUOGV� DV� ZHOO� DV� LPSRVVLEOH� ZRUOGV�� 6LQFH� LPSRVVLEOH� ZRUOGV�� RU�
ZRUOG�ERRNV��

� )RU� LQVWDQFH�� OHW� XV� KDYH� WZR� GLVWLQFW� FRQWUDGLFWRU\� SURSRVLWLRQV��WKH�
VXQ� LV� VKLQLQJ� DQG� WKH� VXQ� LV�QRW� VKLQLQJ� DQG� LW� LV� UDLQLQJ� DQG� LW� LV�QRW�
UDLQLQJ��/HW�XV�DOVR�VXSSRVH�WKDW�WKH�/HZLVLDQ�ORJLFDO�VSDFH�FRQVLVWV�RI�H[�
DFWO\�VL[�ZRUOGV�^Z���Z���Z���Z���Z���Z�`��3URYLGHG�WKDW�WKH�SURSRVLWLRQ�LW�LV�
UDLQLQJ��$��LV�LGHQWLILHG�ZLWK�WKH�VHW�^Z���Z���Z�`�DQG�WKH�SURSRVLWLRQ�LW�LV�
QRW�UDLQLQJ��~$��ZLWK�WKH�VHW�^Z���Z���Z�`��WKH�FRQWUDGLFWRU\�SURSRVLWLRQ�
LW�LV�UDLQLQJ�DQG�LW�LV�QRW�UDLQLQJ���$�DQG�~$���LV��E\�WKH�VDPH�UHDVRQ�
LQJ��LGHQWLILHG�ZLWK�WKH�VHW�RI�WKH�DERYH�VHWV��QDPHO\�^^Z���Z���Z�`��^Z���Z���
Z�``�

� DUH� UHGXFLEOH� WR� VHWV� RI� SURSRVLWLRQV�� DQG� SURSRVLWLRQV� DUH�
LGHQWLILHG�ZLWK� VHWV� RI�ZRUOGV�� LPSRVVLEOH�ZRUOGV� FDQ� EH� VLPSO\� LGHQWLILHG�
ZLWK�FHUWDLQ�VHWV�RI�VHWV�RI�FRQFUHWH�SRVVLEOH�ZRUOGV���

�

� 1H[W�� EHVLGH� WKH� GLVWLQFWQHVV� RI� �DQ\� WZR�� FRQWUDGLFWRU\� SURSRVLWLRQV��
%HUWRV�DSSURDFK�FDQ�UHSUHVHQW�YDULRXV�LPSRVVLEOH�VLWXDWLRQV�ZKHUH�WKHUH�DUH�
WKUHH�RU�PRUH�WUXH��EXW�PXWXDOO\�LQFRPSDWLEOH�GLVWLQFW�DWRPLF�SURSRVLWLRQV��
7R� XVH� %HUWRV� RZQ� H[DPSOH�� WKH� SURSRVLWLRQV� 1DVVDX� 6WUHHW� UXQV� HDVW�
ZHVW�� WKH�5DLOURDG�QHDUE\�UXQV�QRUWK�VRXWK�DQG�1DVVDX�6WUHHW�LV�SDUDOOHO�
WR� WKH� UDLOURDG�QHDUE\� DUH�PXWXDOO\� LQFRPSDWLEOH��:H�FDQ��KRZHYHU��FRQ�
VWUXFW� VXFK� DQ� ersatz� LPSRVVLEOH�ZRUOG�ZKLFK� UHSUHVHQWV� WKH� LPSRVVLELOLW\��

�7KH�UHVXOWDQW�VHW�LV�DQ�LPSRVVLEOH�ZRUOG��L���EHFDXVH�LW�UHSUHVHQWV�DQ�
LQFRQVLVWHQW� VLWXDWLRQ��1RZ�� OHW� XV� DOVR� VXSSRVH� WKDW� WKH� SURSRVLWLRQ� WKH�
VXQ�LV�VKLQLQJ��%��LV�LGHQWLILHG�ZLWK�WKH�VHW�^Z���Z���Z�`�DQG�LWV�QHJDWLRQ��
~%��ZLWK�^Z���Z���Z�`��6LPLODUO\��WKH�FRQWUDGLFWRU\�SURSRVLWLRQ�WKH�VXQ�LV�
VKLQLQJ�DQG�WKH�VXQ�LV�QRW�VKLQLQJ���%�DQG�~%���LV�WKHQ�WKH�VHW�^^Z���Z���
Z�`��^Z���Z���Z�``��/HW�FDOO�WKH�LPSRVVLEOH�ZRUOG�L���1R�GRXEW��LPSRVVLEOH�
ZRUOGV�L��DQG�L��DUH�GLIIHUHQW��:KLOH�L��LV�LGHQWLILHG�ZLWK�WKH�VHW�RI�WKH�IRUP�
^^Z���Z���Z�`�� ^Z���Z���Z�``�� WKH� IRUP�RI� L�� LV�TXLWH�GLIIHUHQW�� ^^Z���Z���
Z�`��^Z���Z���Z�``���

������������������������������������������������������
��� 7KH�WHUP�ZRUOG�ERRN�LV�IURP�3ODQWLQJD��������HVSHFLDOO\�&KDS������
��� +HUH��.LRXUWL������������TXLWH�FRUUHFWO\�QRWHV�WKDW�LI�WKH�DLP�ZDV�WR�GLIIHUHQWLDWH�EH�
WZHHQ� GLIIHUHQW� FRQWUDGLFWLRQV� WUXH� DW� VRPH� ersatz�ZRUOG��ZH�ZLOO� KDYH� WR� GHILQH� FRQ�
MXQFWLRQ� DQG�� FRQVHTXHQWO\�� DOO� ORJLFDO� FRQQHFWLYHV� UHFXUVLYHO\�� 7KDW�PHDQV�� KRZHYHU��
WKDW� VXFK�DQ� DSSURDFK�FRPPLWV� LWV�SURSRQHQWV� WR� D�SDUWLFXODU� ORJLFDO�EHKDYLRU� IRU� WKH�
ORJLFDO�FRQQHFWLYHV�DW�VXFK�LPSRVVLEOH�ZRUOGV���
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1DPHO\��OHW�XV�VXSSRVH�WKDW�WKH�SURSRVLWLRQ�1DVVDX�6WUHHW�UXQV�HDVW�ZHVW�
KROGV�LQ�Z���Z���Z���WKH�SURSRVLWLRQ�WKH�5DLOURDG�QHDUE\�UXQV�QRUWK�VRXWK�
KROGV�LQ�Z���Z���Z��DQG�WKH�SURSRVLWLRQ�1DVVDX�6WUHHW�LV�SDUDOOHO�WR�WKH�UDLO�
URDG�QHDUE\�KROG�MXVW�LQ�WKH�ZRUOG�Z���$Q\�ZRUOG�DW�ZKLFK�DOO�RI�WKHP�KROG�
PXVW�EH�LPSRVVLEOH��EHFDXVH�WKHUH�LV�QR�/HZLVV�ZRUOG�LQ�ZKLFK�DOO�RI�WKHP�
KROG��%XW�WKDW�LV�QR�SUREOHP�DQ\PRUH��:H�FDQ�UHSUHVHQW�WKH�LPSRVVLELOLW\��
QRQHWKHOHVV�� ^^Z��� Z��� Z�`�� ^Z��� Z��� Z�`�� ^Z�``�� (QG� RI� WKHRU\� �%HUWR�
��������
� $� VOLJKWO\� GLIIHUHQW� DSSURDFK� WR� ersatz� WKHRU\� SURSRVHV� (GZLQ� 0DUHV�
�0DUHV��������7U\LQJ�WR�VWD\�RQWRORJLFDOO\�DV�QHXWUDO�DV�SRVVLEOH��0DUHV�DV�
VXPHV�WKHUH�WR�EH�D�VHW�RI�DOO�SRVVLEOH�ZRUOGV��ZKDWHYHU�WKH\�DUH���LQGLYLGX�
DOV�H[LVWLQJ�LQ�WKRVH�ZRUOGV��UHODWLRQV��D�SRVVLELOLW\�WR�FROOHFW�WKRVH�LQGLYLG�
XDO�LQWR�D�XQLTXH�VHW�DQG��ILQDOO\��VHWV�WKHPVHOYHV��0DUHV��������������
� 7KHQ��0DUHV�LQWURGXFHV�VWDWHV�RI�DIIDLUV��PHDQLQJ�VWUXFWXUHV�KDYLQJ�WKH�
IROORZLQJ�IRUP���

� �ݜ5��D���ؒ��DQ��̼ݛ

+HUH��5�LV�DQ�n�SODFH�UHODWLRQ��D���ؒ��DQ�DUH�LQGLYLGXDOV��DQG�̼, FDOOHG�SR�
ODULW\� LV�HLWKHU���RU����7KH�PHQWLRQ�RI���DQG���LQGLFDWHV��WKDW�ZKLOH�VRPH�
RI� WKH�VWDWHV�RI�DIIDLUV�REWDLQ��RWKHUV�GR�QRW��+RZHYHU�� WKH�VWRU\� LV�HYHQ�
PRUH� FRPSOLFDWHG�� EHFDXVH� XQOHVV� ZH� ZDQW� WR� IDFH� WKH� LGHD� RI� QHJDWLYH�
VWDWHV�RI�DIIDLUV��ZH�PLJKW�WKLQN�RI�WKH�VWUXFWXUH�DV�D�SLHFH�RI�LQIRUPDWLRQ�
UDWKHU�WKDQ�D�VWDWH�RI�DIIDLUV��VHH�.LRXUWL������������,Q�WKLV�FDVH��LQIRUPD�
WLRQDO� VHTXHQFHV� FDQ� WHOO� XV� ZKHWKHU� VRPH� UHODWLRQ�R� GRHV� RU� GRHV� QRW�
KROG�EHWZHHQ�WKH�LQGLYLGXDOV�LQ�WKH�VHTXHQFH��7KLV��VXEVHTXHQWO\��DOORZV�
XV� WR� GHOLQHDWH� WKRVH� QHJDWLYH� VWDWHV� RI� DIIDLUV� WKDW� IDLO� WR� REWDLQ� IURP�
WKRVH�ZKRVH� QHJDWLRQV� REWDLQ� LQVWHDG�� DQG� WKXV� IXOILOO�0DUHVV� GHVLGHUD�
WXP�WKDW�QHJDWLYH�LQIRUPDWLRQ�GRHV�QRW�UHGXFH�WR�WKH�DEVHQFH�RI�SRVLWLYH�
LQIRUPDWLRQ��0DUHV�������������7KXV��WKH�LQIRUPDWLRQ�WKDW�LW�LV�QRW�UDLQ�
LQJ�LQ�$XFNODQG�GRHV�QRW�UHGXFH�WR�QRW�KDYLQJ�WKH�LQIRUPDWLRQ�WKDW�LW�LV�
UDLQLQJ�LQ�$XFNODQG��
� 7KH�QH[W�VWHS�LQ�0DUHVV�VWUDWHJ\�LV�WKH�LQWURGXFWLRQ�RI�DQ�LQGH[��$F�
FRUGLQJ�WR�KLP��DQ�LQGH[�LV�D��PD[LPDO��VHW�RI�VWDWHV�RI�DIIDLUV�VXFK�WKDW�IRU�
DQ\�Q�SODFH�UHODWLRQ�5�DQG�DQ\�VHTXHQFH�RI�LQGLYLGXDOV�D���ؒ��DQ��HLWKHU5ݛ���
D���ؒ��DQݜ����LV�LQ�WKH�LQGH[5ݛ����D���ؒ��DQݜ����LV�LQ�WKH�LQGH[�RU�ERWK�VWDWHV�
RI�DIIDLUV�DUH�LQ�WKH�LQGH[��7KH�LQGLFHV�UHSUHVHQW�ZRUOGV��$OWKRXJK�QRW�DQ\�
LQGH[�UHSUHVHQWV�D�SRVVLEOH�ZRUOG��DQ\�LQGH[�UHSUHVHQWV�VRPH�ZRUOG��)RU��IRU�
DOO�VWDWHV�RI�DIIDLUV�
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� �0�� �ݜ���5��D���ؒ��DQݛ��DQGݜ���5��D���ؒ��DQݛ
� � � ��LV�LQ�WKH�H[WHQVLRQ�RI�5�DW�ZݜD���ؒ��DQݛ��L�iffא�ݜ���5��D���ؒ��DQݛ
� � � DQG�
� � � ����LV�QRW�LQ�WKH�H[WHQVLRQ�RI�5�DW�ZݜD���ؒ��DQݛ��L�iffא�ݜ���5��D���ؒ��DQݛ

� 1RZ��KRZ�FDQ�WKH�WKHRU\�KHOS�WKH�/HZLVLDQ�WR�DFFRPPRGDWH�LPSRVVLEOH�
ZRUOGV"� 1DWXUDOO\�� WKH� HDVLHVW� ZD\� LV� WR� FRQVLGHU� 0DUHVV� LQGLYLGXDOV� DV�
JHQXLQH�IXOO�EORRGHG�LQGLYLGXDOV�DQG�UHODWLRQV��LQFOXGLQJ�SURSHUWLHV��DV�VHWV�
RI�RUGHUHG�LQGLYLGXDO�SDLUV��RU�MXVW�VHWV�RI�LQGLYLGXDOV�LQ�WKH�FDVH�RI�SURSHU�
WLHV���3RODULW\�FRXOG�EH�XQGHUVWRRG�DV�DQ�LQFOXVLRQ�RI�WKH�LQGLYLGXDO�V��DW�LV�
VXH�LQ�WKH�VHWV��)RU�LQVWDQFH��DQ�RXWULJKW�FRQWUDGLFWLRQ�LW�LV�UDLQLQJ�DQG�LW�
LV�QRW�UDLQLQJ�FDQ�EH�HDVLO\�UHSUHVHQWHG�E\�DQ� LQGH[� ��ݜ���5��Dݛݛ ��ݜݜ���5��Dݛ
ZKHUH�D�VWDQGV�IRU�D�ZRUOG�DQG�5�VWDQGV�IRU�WKH�VHW�RI�ZRUOGV�VXFK�WKDW�LW�LV�
UDLQLQJ�DW�WKHP��:KLOH�WKH�IRUPHU�VHTXHQFH�RI�WKH� LQGH[� LV�SRVLWLYH��WKXV�
UHSUHVHQWLQJ� WKH�FDVH�RI� UDLQLQJ� LQ� D�� WKH� ODWWHU� LV� DSSDUHQWO\� LWV�QHJDWLRQ��
&RQVHTXHQWO\�� ZH� JHW� DQ� LQGH[� UHSUHVHQWLQJ� ORJLFDO� FRQWUDGLFWLRQ� DQG�� D�
IRUWLRUL��DQ�LPSRVVLEOH�ZRUOG��ZLWKRXW�JRLQJ�EH\RQG�WKH�/HZLVLDQ�RQWRORJ\��
� 6LPLODUO\��WKH�FRQWUDGLFWRU\�SURSRVLWLRQ�WKH�VXQ�LV�VKLQLQJ�DQG�WKH�VXQ�
LV�QRW�VKLQLQJ�FDQ�EH�UHSUHVHQWHG�E\�DQ�LQGH[6ݛݛ���D6ݛ��ݜ�����Dݜݜ�����ZKHUH��DV�
LQ�WKH�SUHYLRXV�FDVH��D�VWDQGV�IRU�D�SDUWLFXODU�ZRUOG��6�VWDQGV�IRU�WKH�SURS�
HUW\�RI�VKLQLQJ�DQG���DQG���IRU�WKH�LQFOXVLRQ�DQG�H[FOXVLRQ�RI�WKH�UHVSHFWLYH�
ZRUOG�LQ�WKH�UHVSHFWLYH�VHW�WKHRUHWLF�FRQVWUXFWLRQ��6LQFH�WKH�LQGLFHV5ݛݛ���D��
����DUH�REYLRXVO\�GLVWLQFWݜݜ���6��Dݛ��ݜ���6��Dݛݛ��DQGݜݜ���5��Dݛ��ݜ�

� ,Q� VXP�� LW� LV� XQGHQLDEOH� WKDW� ERWK� RI� WKH� DERYH� SURSRVDOV� SUHVHQW��
D�VWURQJ�LPSURYHPHQW�RI�JHQXLQH�PRGDO�UHDOLVP��$V�LW�VHHPV��WKH\�DUH�PRUH�
FRQVHUYDWLYH�WKDQ�WKH�RULJLQDO�WKHRU\��EHFDXVH�WKH\�FDQ�D��DFFRXQW�IRU�PRUH�
RI� RXU�SUH�WKHRUHWLFDO� RSLQLRQV� WKDQ� WKH�RULJLQDO� WKHRU\� DQG�� DW� WKH� VDPH�
WLPH��E��GR�QRW�H[WHQG�WKH�/HZLVLDQ�RQWRORJ\��$OO�WKH�ZRUN�LV�GRQH�E\�WKH�
PRYHPHQWV� LQ� WKH�GHILQLWLRQV��QDPHO\� WKH�GHILQLWLRQ�RI� LPSRVVLEOH�ZRUOG��

�WKH�DSSDUDWXV�
LV�VWURQJ�HQRXJK�WR�GLIIHUHQWLDWH�EHWZHHQ�YDULRXV�SXUHO\�ORJLFDO�LPSRVVLELOL�
WLHV��7KDW�LV�0DUHVV�WKHRU\�LQ�D�QXWVKHOO��FI��0DUHV��������

6. Evaluating hybrid modal realism 

������������������������������������������������������
���� $SSDUHQWO\�� WKH� GLVWLQFWQHVV� UHVWV� RQ� WKH� IDFW� WKDW� S� DQG� R� DUH� GLVWLQFW� VHWV� RI�
ZRUOGV��:KLOH�S�GHQRWHV�WKH�VHW�RI�ZRUOGV�EHLQJ�VXFK�WKDW�WKH�VXQ�LV�VKLQLQJ�DW�WKHP��R�
GHQRWHV�WKH�VHW�RI�UDLQ\�ZRUOGV���
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$OVR�� WKH�SURSRVDOV�KDYH�FHUWDLQ� WKHRUHWLFDO� DV�ZHOO� DV�PHWKRGRORJLFDO�YLU�
WXHV��)LUVWO\��WKH�UHGXFWLRQ�RI�LPSRVVLEOH�ZRUOGV�WR�WKH�/HZLVLDQ�LQGLYLGXDOV�
DQG�VHWV�LV�IXOO\�H[WHQVLRQDO��$W�WKH�EDVH�OHYHO��ZH�KDYH�LQGLYLGXDOV��VHWV��DQG�
VHW�WKHRUHWLF�FRQVWUXFWLRQV�RXW�RI�WKHP��7KHQ��LPSRVVLEOH�ZRUOGV��EHLQJ�
FHUWDLQ� VHW�WKHRUHWLF� FRQVWUXFWLRQV� � DUH� D� IUHH� OXQFK�� O\LQJ� DURXQG� WKH�
KRXVH�RI�DOPRVW�DQ\�SRVVLEOH�ZRUOG�WKHRULVW� �0DUHV�������������6HFRQGO\��
JLYHQ� WKH� IXQGDPHQWDO� GLIIHUHQFH� EHWZHHQ� SRVVLEOH� DQG� LPSRVVLEOH�ZRUOGV�
DQG��D�IRUWLRUL��D�QRQ�PRGDO�GLVWLQFWLRQ�EHWZHHQ�WKHP��ZH�FDQ�VXVWDLQ�WKH�
YHU\� GHILQLWLRQ� RI� SRVVLELOLW\� ZLWKRXW� DQ\� UHVRUW� WR� SULPLWLYH� PRGDOLW\��
1DPHO\��WKH�/HZLVLDQ�GLFWXP��

� �3��� ,W�LV�SRVVLEOH�WKDW�3�iff�WKHUH�LV�D�ZRUOG��Z��VXFK�WKDW�DW�Z��3�

VWLOO�KROGV��ZKLOH�WKH�TXDQWLILHU�LQ�WKH�ULJKW�KDQG�VLGH�UDQJHV�RQO\�RYHU�WKH�
PD[LPDO�PHUHRORJLFDO�VXPV�RI�VSDWLRWHPSRUDOO\�LQWHUUHODWHG�LQGLYLGXDOV��2Q�
WKH�RWKHU�VLGH��WKH�LPSRVVLELOLW\�FODLPV�JHW�GLIIHUHQW�LQWHUSUHWDWLRQ��,QVWHDG�
RI�WKH�/HZLVLDQ�DFFRXQW�RI�LPSRVVLELOLW\�

� �,�� � ,W�LV�LPSRVVLEOH�WKDW�3�iff�WKHUH�LV�QR�SRVVLEOH�ZRUOG��L��VXFK�WKDW�
DW�L��3���

ZH�KDYH�WKH�ersatzist�YHUVLRQ��QDPHO\�

� �,�� ,W�LV�LPSRVVLEOH�WKDW�3�iff�WKHUH�LV�D�ZRUOG��L��VXFK�WKDW�DW�L��3�

ZKLOH�WKH�GRPDLQ�RI�WKH�ULJKW�KDQG�VLGH�TXDQWLILHU�FRPSULVHV�VHWV�RI�VHWV�RI�
FRQFUHWH�SRVVLEOH�ZRUOGV�RQO\��
� )LQDOO\�� DQG�PRVW� LPSRUWDQWO\�� DOORZLQJ� WKHUH� WR� EH� ersatz� LPSRVVLEOH�
ZRUOGV�FRQVWUXFWHG�RXW�RI�FRQFUHWH�LQGLYLGXDOV�DYRLGV�/HZLVV�OHWKDO�REMHF�
WLRQ�WKDW�FRQWUDGLFWLRQ�REWDLQLQJ�DW�WKRVH�ZRUOGV�DPRXQWV�WR�D�SODLQ�FRQ�
WUDGLFWLRQ� LQ� WKH� DFWXDO�ZRUOG��5HFDOO� WKDW�%HUWRV� DQG�0DUHVV� LPSRVVLEOH�
ZRUOGV�are�ERRNV��HLWKHU�VRPH�VHWV�RI�SURSRVLWLRQV�RU�VRPH�VHWV�RI�LQIRU�
PDWLRQDO�VHTXHQFHV��DQG�VR�DOWKRXJK�LW�VWLOO�KROGV�WKDW�WKH�SKUDVH�DW��FRQ�
FUHWH�ZRUOG��Z�LQ��3��ZRUNV�DV�D�PRGLILHU�UHVWULFWLQJ�WKH��H[SOLFLW�RU�LPSOLFLW��
TXDQWLILFDWLRQ�WR�SDUWLFXODU�GRPDLQV��WKH�SKUDVH�DW�L�LQ��,��ZRUNV�TXLWH�GLI�
IHUHQWO\�� )RU�� %HUWRV� DV� ZHOO� DV�0DUHVV� ersatz� impossibilia� DUH� DEVWUDFW� VHW�
WKHRUHWLF�HQWLWLHV� LQ� WKH�FDVH�RI�ZKLFK�WKH�SKUDVH� DFFRUGLQJ� WR� VRPH� ersatz�
LPSRVVLEOH�ZRUOG� LV�QRW�D� UHVWULFWLQJ�PRGLILHU��)RU� WKDW� UHDVRQ�� WKHUH� LV� DQ�
LPSRVVLEOH�ZRUOG�according to which�D�FRQWUDGLFWLRQ�LV�WUXH�ZLWKRXW�WKH�FRQ�
WUDGLFWLRQ�LQIHFWLQJ�WKH�DFWXDO�ZRUOG��$QG�WKRVH�DUH�YHU\�JRRG�UHVXOWV���
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7. Ad hoc ontological distinction? 

� $V�LQGLFDWHG�DERYH��VRPH�YLUWXHV�RI�WKH�SURSRVDOV�DERYH�DUH�UHPDUNDEOH�
DQG�WKDW�LV�WKH�UHDVRQ�ZK\�ZH�VKRXOG�WDNH�WKHP�VHULRXVO\��%HUWR��DV�ZHOO�DV�
0DUHV�� DUH� VXFFHVVIXO� LQ� WKHLU� DQDO\VHV� RI� PRGDOLW\� LQ� QRQ�PRGDO� WHUPV��
7KH\�DOVR�VFRUH�LQ�GLVWLQJXLVKLQJ��DW�OHDVW�VRPH��DSSDUHQWO\��QRW�RQO\�ORJL�
FDOO\� LPSRVVLEOH��SURSRVLWLRQV��ZLWKRXW�DQ\�H[WHQVLRQ�RI� WKH�/HZLVLDQ�RQ�
WRORJ\��0RUHRYHU�� WKH\� GR� QRW� �UDGLFDOO\�� FRQWUDFW� WKH�2SLQLRQ� DQG� WKXV�
SUHVHUYH�FRQVHUYDWLYHQHVV�ZLWKRXW�DQ\�YLRODWLRQ�RI�HFRQRP\���
� ,W�ZDV�DUJXHG�E\�VHYHUDO�SKLORVRSKHUV��KRZHYHU��WKDW�WKH�IXQGDPHQWDO�GLI�
IHUHQFH�EHWZHHQ�SRVVLEOH�DQG�LPSRVVLEOH�ZRUOGV�LV�QRW�MXVWLILHG��$FFRUGLQJ�WR�
/HZLV��WKH�DFWXDO�ZRUOG�LV�QRW�DQ�DEVWUDFW�HQWLW\��6R�ZK\�RWKHU�ZRUOGV�VKRXOG�
EH"�%\� WKH� SDULW\� RI� UHDVRQLQJ�� SRVVLEOH�ZRUOGV� DUH� QRW� DEVWUDFW� HQWLWLHV� VR�
ZK\�LPSRVVLEOH�ZRUOGV�VKRXOG�EH"�7KH�SRVVLEOH�REMHFWLRQ�WR�WKH�DERYH�SUR�
SRVDOV�� WKHUHIRUH�� LV�ZKHWKHU� DQ\�DSSURDFK�GHHPLQJ�SRVVLEOH�ZRUOGV�DV� FRQ�
FUHWH�XQLYHUVHV��ZKLOH�GHHPLQJ�LPSRVVLEOH�ZRUOGV�WR�EH�PHUH�ersatz�FRQVWUXF�
WLRQV��GRHV�QRW�SRVH�DQ�DG�KRF�DQG��D�IRUWLRUL��XQMXVWLILHG�GLVWLQFWLRQ���
� ,Q�D�VLPLODU�YHLQ��*UDKDP�3ULHVW�ZULWHV���

ؒ�WKHUH�LV��DV�IDU�DV�,�FDQ�VHH��DEVROXWHO\�QR�FRJHQW��LQ�SDUWLFXODU��QRQ�
TXHVWLRQ�EHJJLQJ��UHDVRQ�WR�VXSSRVH�WKDW�WKHUH�LV�DQ�RQWRORJLFDO�GLIIHU�
HQFH�EHWZHHQ�PHUHO\�SRVVLEOH�ZRUOGV�DQG�LPSRVVLEOH�ZRUOGV��DQ\�PRUH�
WKDQ�WKHUH�LV�IRU�VXSSRVLQJ�WKHUH�WR�EH�VXFK�D�GLIIHUHQFH�EHWZHHQ�PHUHO\�
SRVVLEOH�ZRUOGV�ZKLFK�DUH�SK\VLFDOO\�SRVVLEOH�DQG�WKRVH�ZKLFK�DUH�SK\VL�
FDOO\�LPSRVVLEOH��7R�GLIIHUHQWLDWH�EHWZHHQ�VRPH�QRQ�DFWXDO�ZRUOGV�DQG�
RWKHUV�ZRXOG�VHHP�HQWLUHO\�DUELWUDU\���3ULHVW�������������

� $V� WKH�SDVVDJH� FRQFOXGHV�� WR�PDNH� D� IXQGDPHQWDO� GLVWLQFWLRQ�EHWZHHQ�
SRVVLEOH�DQG�LPSRVVLEOH�ZRUOGV�GRHV�QRW�VHHP�WR�EH�MXVWLILHG�ZLWKRXW�EHJ�
JLQJ� WKH� TXHVWLRQ�� $OVR�� 'DYLG� 9DQGHU� /DDQ� ������� DUJXHV� WKDW� VXFK��
D� VOLJKW�GLIIHUHQFH� LQ�RXU� ODQJXDJH�DV� WKH�GLIIHUHQFH�EHWZHHQ� WKH�ZD\� WKH�
ZRUOG�FRXOG�EH�DQG�WKH�ZD\�WKH�ZRUOG�FRXOG�not�EH�VKRXOG�QRW�MXVWLI\�VXFK�
D�UDGLFDO�GLIIHUHQFH�EHWZHHQ�SRVVLEOH�DQG�LPSRVVLEOH�ZRUOGV��+H�DVNV��

,V� WKHUH� D� SULQFLSOH� RI� RQWRORJ\� ZKLFK� ZRXOG� MXVWLI\� RXU� FRQVWUXLQJ�
WKHVH� VLPLODU� SDUWV� RI� RXU� PRGDO� ODQJXDJH� LQ� VXFK� GLVVLPLODU� ZD\V"�
�9DQGHU�/DDQ�������������

� +RZHYHU��DQ\�DWWHPSW�WR�ZHDNHQ�WKH�K\EULG�WKHRULHV�MXVW�E\�UDLVLQJ�WKH�
REMHFWLRQ�IURP�DQ�DG�KRF�GLIIHUHQFH�PXVW�IDLO��*UDQWHG�� LW�PD\�VHHP�DUEL�
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WUDU\�RU�XQMXVWLILHG�WR�VWDUW�ZLWK�WKH�SUHVXPSWLRQ�WKDW�SRVVLEOH�ZRUOGV�DQG�
LPSRVVLEOH�ZRUOGV�DUH�TXLWH�GLIIHUHQW�NLQGV�RI�WKLQJV��%XW�LI�WKH�EHVW�RYHUDOO�
WKHRU\� SOD\V� RXW� WKDW� ZD\� � WKDW� LV�� LI� FRQVHUYDWLYHQHVV�FXP�HFRQRP\� LV�
PD[LPLVHG�E\� LGHQWLI\LQJ� SRVVLEOH�ZRUOGV�ZLWK� RQH�NLQG�RI� FRQVWUXFW� DQG�
LPSRVVLEOH�ZRUOGV�ZLWK�DQRWKHU��WKH�SXWDWLYH�LQWXLWLRQ�IRU�RU�DJDLQVW�WKH�
SDULW\�KDV�QRWKLQJ�WR�GR�ZLWK�LW���
� 7KXV�� LW� VHHPV� WKDW� 9DQGHU� /DDQ� LV� SODLQO\� ZURQJ� ZKHQ� VD\LQJ� WKDW�
WKHUH�LV�QRW�VXFK�D�SULQFLSOH�RI�RQWRORJ\�WKDW�ZRXOG�MXVWLI\�RXU�FRQVWUXLQJ�
WKHVH� VLPLODU� SDUWV� RI� RXU� PRGDO� ODQJXDJH� LQ� VXFK� GLVVLPLODU� ZD\V�� 2I�
FRXUVH��WKHUH�LV�VXFK�D�SULQFLSOH��WKH�SDULW\�RU�LPSDULW\�WKHVLV�LV�MXVWLILHG�LI�
WKDW�LV�KRZ�WKH�EHVW�DQDO\VLV�SOD\V�RXW��3XW�RWKHUZLVH��LW�LV�QRW�DQ�LQSXW�RI�
DQ\�DQDO\VLV�ZKHWKHU�WKH�SDULW\�WKHVLV� LV� MXVWLILHG�RU�QRW��2Q�WKH�FRQWUDU\��
7KHUH�LV�QRWKLQJ�ZURQJ�LQ�VD\LQJ�WKDW�LPSRVVLEOH�ZRUOGV�DUH�RQWRORJLFDOO\�
GLVWLQFW� IURP�SRVVLELOLD�� JLYHQ� WKDW� WKH� WKHRU\�SRVLQJ� WKH�GLVWLQFWLRQ�GRHV�
QRW�OHDG�WR�WURXEOH�ZKLOH�WKH�WKHRU\�WKDW�SRVHV�WKH�SDULW\�GRHV��:KDW�ZH�DV�
SKLORVRSKHUV�DUH�ORRNLQJ�IRU�LV�WKH�LGHDO� GHILQLWLRQV���RQWRORJ\�DQG�LGHRO�
RJ\�SDFNDJH�FRPELQLQJ�D�� WKH�EHVW�EDODQFH�RI� FRQVHUYDWLYHQHVV� DQG�HFRQ�
RP\�E��WKH�SUHVHUYDWLRQ�RI�DOO��RU�DOPRVW�DOO��RI�RXU�SUH�WKHRUHWLFDO�RSLQLRQV�
DQG�F��WKH�VXIILFLHQW�DGYDQWDJHV�WR�LWV�ULYDOV��$Q�RSLQLRQ�ZKHWKHU�WKH�SDULW\�
WKHVLV�KROGV�RU�QRW�SOD\V�QR�UROH�DW�DOO���
� ,��WKHUHIRUH��FRQFOXGH�WKDW�WKH�REMHFWLRQ�WR�K\EULG�YHUVLRQV�RI�PRGDO�UH�
DOLVP�WKDW�UHVWV�RQ�D�SXWDWLYH�LOOHJLWLPDF\�RI�WKH�RQWRORJLFDO�GLVWLQFWLRQ�EH�
WZHHQ�SRVVLEOH�DQG�LPSRVVLEOH�ZRUOGV�LV�QRW�D�JRRG�ZD\�WR�GLVPLVV�WKH�SUR�
SRVDOV��6LQFH�LW�LV�WKH�REMHFWLRQ�LWVHOI��QRW�ZKDW�LV�REMHFWHG��WKDW�LV�XQMXVWL�
ILHG�E\�WKH�/HZLVLDQ�ZHOO�GHILQHG�FRQFHSWLRQ�RI�DQDO\VLV��LW�GRHV�QRW�SUHVHQW�
VHULRXV�WURXEOHV�IRU�WKH�DERYH�DSSURDFKHV��6LQFH�LW�LV�DQ�LQSXW��UDWKHU�WKDQ�
DQ�RXWSXW�RI�WKH�DQDO\VLV�KRZ�WKH�QDWXUH�LV�FDUYHG�DORQJ�WKH�MRLQWV��WKHUH�LV�
VLPSO\�QR�QRQ�TXHVWLRQ�EHJJLQJ�UHDVRQ�WR�WKLQN�WKDW�SRVVLEOH�DQG�LPSRV�
VLEOH�ZRUOGV�DUH�RI�WKH�VDPH�PHWDSK\VLFDO�NLQG��,W�LV�IXOO\�LQ�WKH�FRPSHWHQFH�
RI�WKH�WRWDO�WKHRU\�WR�GHFLGH���

������������������������������������������������������
���� $�TXLWH�GLIIHUHQW�REMHFWLRQ�ZRXOG�EH�WR�VD\�WKDW�VRPH�FRQWUDGLFWRU\�ZRUOGV�DUH�DE�
VWUDFW�� HYHQ� LI� ZH� WKLQN� WKDW� WKH\� DUH� SRVVLEOH��7KHQ�� WKH� RQWRORJLFDO� GLVWLQFWLRQ� EH�
WZHHQ�YDULRXV�SRVVLEOH�ZRUOGV�ZRXOG�EH��RI�FRXUVH��LOOHJLWLPDWH���

��
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8. Why still bother with concrete impossibilia? 

� *LYHQ�WKH�SURSRVDOV�DERYH��RQH�ZRXOG�WKLQN�WKDW�VRPH�K\EULG�WKHRU\�RI�
JHQXLQH�PRGDO� UHDOLVP�LV� WKH�PRVW�UHDVRQDEOH�ZD\�WR�JR��6LQFH�ERWK�SUR�
SRVDOV� KDYH� VRXUFHV� WR� UHSUHVHQW� RXWULJKW� FRQWUDGLFWLRQV�� WKH\� FDQ� GLVWLQ�
JXLVK�EHWZHHQ�YDULRXV�FRQWUDGLFWRU\�SURSRVLWLRQV��SURYLGH�QRQ�WULYLDO�LQWHU�
SUHWDWLRQV�RI�FRXQWHUSRVVLEOH�FRQGLWLRQDO��GLIIHUHQWLDWH�EHWZHHQ� LPSRVVLEOH�
SURSRVLWLRQDO�VWDWHV�DQG�VR�IRUWK��$OVR��DW�ILUVW�VLJKW��WKH�SURSRVDOV�DW�LVVXH�
KDYH�FHUWDLQ�VLPLODU�IHDWXUHV��$V�%HUWR�GLVWLQJXLVKHV�EHWZHHQ�FRQWUDGLFWRU\�
SURSRVLWLRQV�RI�WKH�IRUP��$�DQG�~$��DQG��%�DQG�~%��E\�FRQVWUXFWLQJ�LP�
SRVVLEOH�ZRUOGV�RXW�RI� VRPH� VHWV� RI�SRVVLEOH�ZRUOGV��0DUHV� FRQVWUXFWV�KLV�
LPSRVVLEOH�ZRUOGV�RXW�RI�VHWV�RI�SRVVLEOH�ZRUOGV��VHWV�RI�LQGLYLGXDOV�DQG�WKH�
SRODULW\���
� %XW�ZK\� GRHV�0DUHV� QHHG� WKRVH� VWUXFWXUHG� VWDWHV� RI� DIIDLUV� LQVWHDG� RI�
PHUH�VHWV�RI�ZRUOGV"�7KH�DQVZHU�LV�FOHDU��WKHUH�DUH�QRW�RQO\�RXWULJKW�FRQ�
WUDGLFWLRQV�DPRQJ�WKH�LPSRVVLELOLWLHV�WKDW�ZH�LQWXLWLYHO\�GLVWLQJXLVK��7KHUH�
LV�PXFK�PRUH��:KDW�DERXW�VXFK�LPSRVVLELOLWLHV�DV�WKHUH�DUH�PDUULHG�EDFKH�
ORUV�RU�VRPH�WULDQJXODU�LQGLYLGXDOV�DUH�QRW�WULODWHUDO��HWF�"�7KRVH�LPSRVVL�
ELOLWLHV�DUH�QRW�SXUHO\�ORJLFDO�LPSRVVLELOLWLHV��VLQFH�WKH\�DUH�QRW�RI�WKH�IRUP�
�$�DQG�~$����
� *UDQWHG��%HUWRV�WKHRU\�JLYHV�XV�YDULRXV�UHSUHVHQWDWLRQV�RI�GLIIHUHQW�LP�
SRVVLELOLWLHV�E\�XVLQJ�JHQXLQH�ZRUOGV��+RZHYHU��WKHUH�DUH�VHYHUDO�OLPLWV�WKH�
K\EULG� WKHRU\�KDV��5HFDOO�� WKDW�RQH�RI� WKH�PRWLYDWLRQV� IRU� impossibilia�ZDV�
WKH�QHHG�WR�GLIIHUHQWLDWH�EHWZHHQ�YDULRXV�QHFHVVDU\�FRH[WHQVLYH�DQG�LPSRV�
VLEOH� SURSRVLWLRQV�� DQG� WKXV� SURYLGH� D� ILQHU�JUDLQHG� GLVWLQFWLRQ� DEVHQW� LQ�
WKH�RULJLQDO�WKHRU\��)RU��DFFRUGLQJ�WR�/HZLV��WKH�SURSHUW\�RI� EHLQJ�WULODW�
HUDO�LV�LGHQWLILHG�ZLWK�WKH�SURSHUW\�RI�EHLQJ�WULDQJXODU��EHFDXVH�DQ\��DFWXDO�
DQG�SRVVLEOH��LQGLYLGXDO�ZKLFK�LV�WULODWHUDO�LV�DOVR�WULDQJXODU��DQG�YLFH�YHUVD��
%XW�WKH�SUREOHP�VHHPV�WR�SUHVHUYH�HYHQ�LQ�WKHVH�WKHRULHV���
� 7R� VHH� WKH� SUREOHP�� OHW� XV� KDYH� WZR� �GLVWLQFW�� SURSRVLWLRQV�� 7RE\� LV�
WULDQJXODU�DQG�7RE\�LV�WULODWHUDO��$SSDUHQWO\��WKH�DLP�LV�WR�VKRZ�WKDW�WKH�
SURSRVLWLRQV�DUH�GLIIHUHQW��DQG�WKXV�WKDW�WKH�SURSRVLWLRQ�7RE\�LV�WULDQJXODU�
EXW�QRW� WULODWHUDO� FDQ� EH� UHSUHVHQWHG�E\� DQ� �ersatz�� LPSRVVLEOH�ZRUOG� GLV�
WLQFW�IURP�D�ZRUOG�DFFRUGLQJ�WR�ZKLFK�7RE\�LV�WULDQJXODU�EXW�QRW�WULDQJX�
ODU��3URYLGHG�%HUWRV�VWUDWHJ\��DQG�JLYHQ�D�VLPSOH�ORJLFDO�VSDFH�FRQVLVWLQJ�RI�
WKUHH�ZRUOGV��Z���Z���Z���ZH�FDQ�LGHQWLI\�WKH�SURSRVLWLRQ�7RE\�LV�WULODW�
HUDO�ZLWK��VD\��WKH�VHW�RI�ZRUOGV�^Z���Z�`�DQG�LWV�QHJDWLRQ�ZLWK�^Z�`��*LYHQ�
WKH�/HZLVLDQ�SOXULYHUVH��WKH�VDPH�KROGV�IRU�WKH�SURSRVLWLRQ�7RE\�LV�WULDQ�
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JXODU�� QDPHO\� WKDW� WKH� SURSRVLWLRQ� LV� LGHQWLILHG� ZLWK� WKH� VHW� ^Z��� Z�`���

� 0DUHVV� DSSURDFK�� RQ� WKH�RWKHU� VLGH�� LV� QRW� OLPLWHG� LQ� WKLV�ZD\��6LQFH�
WKH�PDLQ�SRLQW�RI� WKH�SURSRVDO� LV� WKDW� LW� DOORZV�XV� WR� DWWULEXWH�SURSHUWLHV�
DQG� UHODWLRQV� WR� LQGLYLGXDOV� WKDW� GR� QRW� KDYH� WKHP� LQ� DQ\�/HZLVV� ZRUOG�
�.LRXUWL������������LW�FDQ�DFFRPPRGDWH�VHYHUDO�VXEWOHU�LPSRVVLELOLWLHV��1RW�
RQO\�HYHU\�RXWULJKW�FRQWUDGLFWLRQ�RI�WKH�W\SH��$�DQG�~$���EXW�DOVR�LPSRVVL�
ELOLWLHV�OLNH�VRPHWKLQJ�LV�EOXH�DQG�\HOORZ�DOO�RYHU�DUH�DQDO\]DEOH�LQ�WKH�WKH�
RU\��)RU�H[DPSOH��DQ�LPSRVVLELOLW\�RI�WKHUH�EHLQJ�VRPHWKLQJ��VD\�FDU��WKDW�LV�
EOXH�DQG�JUHHQ�DOO�RYHU�LV�UHSUHVHQWHG�E\�D�ZRUOG�RI�WKH�IROORZLQJ�IRUP���%ݛݛ�
Dݛ��ݜ���<��Dݛ��ݜ���&��Dݜݜ�����+HUH��D�VWDQGV�IRU�DQ�LQGLYLGXDO��%�VWDQGV�IRU�WKH�
SURSHUW\�RI�EHLQJ�EOXH��<�IRU�WKH�SURSHUW\�RI�EHLQJ�\HOORZ�DQG�&�IRU�WKH�
SURSHUW\�RI� EHLQJ�D�FDU��,W�LV�EHFDXVH�RI�WKH�IDFW�WKDW�WKH�VHW�RI�DOO��XQUH�
VWULFWHGO\�VSHDNLQJ��EOXH�WKLQJV�LV�GLIIHUHQW�IURP�WKH�VHW�RI�DOO��XQUHVWULFW�
HGO\� VSHDNLQJ�� \HOORZ� WKLQJV� DV�ZHOO� DV� IURP� WKH� VHW� RI� DOO� �XQUHVWULFWHGO\�

�
ZKLOH�LWV�QHJDWLRQ�ZLWK�^Z�`��%XW�WKHQ�WKH�LPSRVVLEOH�SURSRVLWLRQ�7RE\�LV�
WULDQJXODU�EXW�QRW�WULODWHUDO��^^Z���Z�``��^Z�``��LV�QRW�GLIIHUHQW�IURP�WKH�
LPSRVVLELOLW\�7RE\�LV�WULDQJXODU�EXW�QRW�WULDQJXODU�^^Z���Z�``��^Z�``��%XW�
ZH�ZDQWHG�WR�VD\�WKDW��
� $OVR�� RXU� LQLWLDO� PRWLYDWLRQ� WR� GLIIHUHQWLDWH� EHWZHHQ� YDULRXV� SURSRVL�
WLRQV�KROGLQJ�DW�QR��SRVVLEOH��ZRUOG�LV�QRW�IXOILOOHG�KHUH��)RU�LQVWDQFH��WKH�
SURSRVLWLRQV� WKHUH�LV�D�PDUULHG�EDFKHORU�RU� WKHUH�LV�D�QRQ�LGHQWLFDO� LQGL�
YLGXDO�DUH�VWLOO�FRQIODWHG�LQ�%HUWRV�DFFRXQW��6LQFH�WKHUH�DUH�QHLWKHU�ZRUOGV�
VXFK�WKDW�WKHUH�DUH�PDUULHG�EDFKHORUV�LQ�WKHP��QRU�ZRUOGV�VXFK�WKDW�QRQ�
LGHQWLFDO�LQGLYLGXDOV�H[LVW�LQ�WKHP��ZH�VLPSO\�ODFN�WKH�UDZ�PDWHULDO�WR�GH�
OLQHDWH�WKH�GLVWLQFWLRQ���
� %HUWR�� EHLQJ� DZDUH� RI� WKH� SUREOHPV�� DGPLWV� WKDW� HYHU\WKLQJ� JRHV� ILQH�
ZKHQ�ZH�ZDQW�WR�UHSUHVHQW�LPSRVVLELOLWLHV�ZKLFK�DUH�DGHTXDWHO\�SKUDVHG�DV�
H[SOLFLW� FRQWUDGLFWLRQV� �%HUWR� ������ ������ )RU�� VXFK� LPSRVVLELOLWLHV� DUH� RI�
WKH�FRQMXQFWLYH� IRUP��$�DQG�~$��� UHVS�� �%�DQG�~%���7KH�SUREOHPV�DULVH�
ZKHQ� LW� FRPHV� WR� UHSUHVHQWLQJ� GLVWLQFW� �QRQ�FRQMXQFWLYH�� LPSRVVLELOLWLHV��
7KDW�PHDQV�WKDW�DOWKRXJK�%HUWRV�SURSRVDO�GRHV�GLIIHUHQWLDWH�EHWZHHQ�YDUL�
RXV�GLVWLQFW�LPSRVVLEOH�SURSRVLWLRQV��QDPHO\�WKRVH�ZKLFK�DUH�WKH�UHVXOWV�RI�
FRQMRLQLQJ� WZR� �EDVLF�� SURSRVLWLRQV� WKDW� DUH� QRW� WUXH� WRJHWKHU� LQ� DQ\�
/HZLVV�ZRUOG��LW�GRHV�QRW�DOORZ�XV�WR�GLIIHUHQWLDWH�EHWZHHQ�LPSRVVLELOLWLHV�
EHLQJ�QRW�RI�WKH�FRQMXQFWLYH�QDWXUH���

������������������������������������������������������
���� ,W� LV�EHFDXVH�RI�WKH�IDFW�WKDW� WKHUH� LV�QR�/HZLVV�ZRUOG��Z��VXFK�WKDW�VRPHWKLQJ� LV�
WULDQJXODU�EXW�QRW�WULODWHUDO�LQ�Z���
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VSHDNLQJ��FDUV��6LPLODUO\�� WR�XVH�%HUWRV�RZQ�H[DPSOH��WKH� LPSRVVLELOLW\�RI�
WKHUH�EHLQJ�QHJDWLYHO\�DQG�SRVLWLYHO\�FKDUJHG�SDUWLFOH�DQG�D�TXLWH�GLIIHUHQW�
LPSRVVLELOLW\� RI� WKHUH� EHLQJ� SRVLWLYHO\� DQG� QRW� SRVLWLYHO\� FKDUJHG� SDUWLFOH�
FDQ�EH�GLVWLQJXLVKHG��VLQFH�WKH�IRUPHU�ZRUOGݛݛ��(��Dݜ����� ��ݜ���3��Dݛ ��1��Dݛ
�HUH��(�VWDQGV+��ݜݜ���3��Dݛ��ݜ���3��Dݛ��ݜ�����D)ݛݛ���GLIIHUV�IURP�WKH�ODWWHU�ݜݜ�
IRU�WKH�SURSHUW\�RI�EHLQJ�DQ�HOHFWURQ��3�DQG�1�FRUUHVSRQG�WR�WKH�SURSHU�
WLHV�RI�EHLQJ�SRVLWLYHO\�FKDUJHG�DQG�EHLQJ�QHJDWLYHO\�FKDUJHG��UHVSHFWLYHO\���
� 6R�IDU�VR�JRRG��+RZHYHU��HYHQ�WKLV�DSSURDFK�KDV�FHUWDLQ�OLPLWDWLRQV��)RU�
H[DPSOH�� LW� FDQQRW� GHDO� ZLWK� VRPH� QHFHVVDULO\� FRH[WHQVLYH� SURSHUWLHV� DQG�
SURSRVLWLRQV��)RU�H[DPSOH��OHW�KDYH�WKH�SURSHUW\�RI�EHLQJ�WULODWHUDO�DQG�WKH�
SURSHUW\� RI� EHLQJ� WULDQJXODU�� ,I�ZH� LGHQWLI\� WKH� SURSHUWLHV�ZLWK� WKHLU� LQ�
VWDQFHV�ZH��XQIRUWXQDWHO\��GR�QRW�JHW�WZR�distinct�VHWV��QDPHO\�WKH�VHW�RI�DOO�
WULODWHUDO�LQGLYLGXDOV�DQG�WKH�VHW�RI�DOO�WULDQJXODU�JHQXLQH�LQGLYLGXDOV��6LQFH�
WKHUH� LV�QR�ZRUOG� LQ� WKH�/HZLVLDQ�SOXULYHUVH� WKDW� FRQWDLQV� D� WULODWHUDO� EXW�
QRQ�WULDQJXODU� LQGLYLGXDO�� WKH� VHTXHQFHV� ��$ݛ D�� �ݜ� DQG� ��6ݛ D�� ��ݜ� ZKHUH��
6�VWDQGV�IRU�WKH�SURSHUW\�RI�EHLQJ�WULODWHUDO�DQG�$�VWDQGV�IRU�WKH�SURSHUW\�
RI� EHLQJ� WULDQJXODU�ZLOO� EH� LGHQWLILHG�ZLWK� WKH� VDPH� VHTXHQFH�� 6LPSO\�� LI��
$�DQG�6�GHQRWH�WKH�VDPH�VHW��WKH�LQGLFHVݛݛ�$��D6ݛ��ݜ�����Dݜݜ����DQGݛݛ�$��Dݜ�����
��$ݛ D�� �ݜݜ� UHSUHVHQW� WKH� VDPH� �LPSRVVLEOH�� ZRUOG�� %XW� WKH� LPSRVVLELOLWLHV�
7RE\�LV�WULDQJXODU�EXW�QRW�WULODWHUDO�DQG�7RE\�LV�WULDQJXODU�DQG�QRW�WULDQ�
JXODU�DUH�QRW�WKH�VDPH���
� 0RUHRYHU�� HYHQ� WKLV� SURSRVDO� GRHV�QRW� H[SUHVV� WKH� LQWXLWLYH� GLIIHUHQFH�
EHWZHHQ� YDULRXV� �GLVWLQFW�� LPSRVVLEOH� SURSHUWLHV�� 5HFDOO�� WKDW� ZKDW� DQ\�
WKHRULVW�SUHIHUULQJ�WKLV�SURSRVDO�KDV�DW�GLVSRVDO�LV�WKH�/HZLVLDQ�RQWRORJLFDO�
EDVH��$V�ZH�DOUHDG\�NQRZ��LW�LQFOXGHV��RQO\�ORJLFDOO\�FRQVLVWHQW��LQGLYLGXDOV�
DQG� VHW� WKHRUHWLF� FRQVWUXFWLRQV� RXW� RI� WKHP�� QRQH� RI� ZKLFK� LV� QRQ�VHOI�
LGHQWLFDO� RU� FRQWUDGLFWRU\�� <HW�� DOO� RI� WKHP� DUH� VHOI�LGHQWLFDO� DQG� QRQ�
FRQWUDGLFWRU\��%XW�LI�ZH�ZDQW�WR�H[SUHVV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�SURSHU�
WLHV��ZH�KDYH�WR�WDNH�WKH�VHW�RI�QRQ�VHOI�LGHQWLFDO�LQGLYLGXDO�DQG�WKH�VHW�RI�
FRQWUDGLFWRU\� LQGLYLGXDOV� DV� WKH� FRQVWLWXHQWV� RI� WKH� VHTXHQFHV�� &RQVH�
TXHQWO\��ZH�JHW� WKH� VHTXHQFHV� ��1ݛ D�� �ݜ� DQG� ��&ݛ D�� ��ݜ� UHVSHFWLYHO\��*LYHQ�
WKDW� WKH� OHWWHUV�1�DQG�&�VWDQG� IRU� WKH� VDPH�VHW�� WKH�VHW�RI�DOO�QRQ�VHOI�
LGHQWLFDO�LQGLYLGXDOV�DQG�WKH�VHW�RI�DOO�FRQWUDGLFWRU\�LQGLYLGXDOV��UHVSHFWLYHO\�
����WKH�VHTXHQFHV�DUH�LGHQWLFDO
� 2Q�WKH�RWKHU�KDQG��HYHU\�LQGLYLGXDO�LQ�WKH�/HZLVLDQ�RQWRORJ\�LV�FRQVLV�
WHQW�DV�ZHOO�DV�HYHU\�LQGLYLGXDO�LV�VXFK�WKDW�LW�LV�LGHQWLFDO�WR�LWVHOI��%RWK�RI�
WKH� SURSHUWLHV� DUH� WKXV� LGHQWLILHG� ZLWK� WKH� VDPH� VHW� RI� LQGLYLGXDOV� � WKH�
ZKROH�SOXUDOLW\�RI�SRVVLEOH�LQGLYLGXDOV��7KXV��LI�,�VWDQGV�IRU�WKH�SURSHUW\�RI�
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EHLQJ�LGHQWLFDO�WR�LWVHOI�DQG�&�IRU�WKH�SURSHUW\�RI�EHLQJ�D�FRQVLVWHQW�LQGL�
YLGXDO��WKH�VHTXHQFHVݛ�,��Dݜ����DQGݛ�&��Dݜ����DUH�LGHQWLFDO��VLQFH�WKH�OHWWHUV��
,� DQG�&� GHQRWH� WKH� VDPH� VHW��7KHQ�� WKH� SURSRVLWLRQV� VRPHWKLQJ� LV� VHOI�
LGHQWLFDO�EXW�QRW�FRQVLVWHQWݛݛ��,��Dݛ�ݜ���&��D�ݜݜ����DQG�VRPHWKLQJ�LV�VHOI�
LGHQWLFDO�DQG�QRW�VHOI�LGHQWLFDOݛݛ��,��Dݛ�ݜ���,��D�ݜݜ����DUH��GXH�WR�WKH�LGHQ�
WLW\�EHWZHHQ�,�DQG�&��WKH�VDPH��7KH�LQWXLWLYH�GLIIHUHQFH�LV�ORVW��
� 7KH�UHDVRQ��DV�IDU�DV�,�FDQ�VHH��LV�WKDW�QHLWKHU�%HUWRV��QRU�0DUHVV�SUR�
SRVDO�DGPLWV�WKHUH�WR�EH�JHQXLQH�impossibilia�DW�WKH�RQWRORJLFDO�EDVH��7KHQ��
LW� LV� MXVW�WR�EH�H[SHFWHG�WKDW�FHUWDLQ�NLQGV�RI�SURSHUWLHV��HVSHFLDOO\�WKRVH�
LQVWDQWLDWHG�E\�HYHU\�RU�QR�LQGLYLGXDO�LQ�WKH�RQWRORJLFDO�EDVH��ZLOO�KDYH�WR�
EH�LGHQWLILHG��7KXV��DOWKRXJK�WKH�UDZ�PDWHULDO�XVHG�LQ�WKH�FRQVWUXFWLRQV�LV�
H[WHQVLYH�HQRXJK�IRU�D�YDULHW\�RI�GLVWLQFWLRQV��WKH�IDFW�WKDW�LW�GRHV�QRW�FRQ�
WDLQ� IXOO�EORRGHG� impossibilia� GRHV� EULQJ� FHUWDLQ� OLPLWDWLRQV� �VHH� .LRXUWL�
������������
� 7KHUHIRUH�� ZKHWKHU� WKH� SURMHFW� RI� FRQVWUXFWLRQ� RI� ersatz� LPSRVVLEOH�
ZRUOGV�RXW�RI�FRQFUHWH�SRVVLELOLD�LV�VXFFHVVIXO�LV�RQH�WKLQJ��+RZ�ZH�JHW�LQWR�
LW�LV�TXLWH�DQRWKHU��7R�ORRN�DW�WKH�SUREOHP�IURP�WKH�/HZLVLDQ�ZHOO�GHILQHG�
FRQFHSWLRQ�RI�DQDO\VLV��LW�LV�YHU\�HDV\�WR�WUDFH�WKH��UDWKHU�VLPLODU��VWUDWHJLHV��
%HUWR� DQG�0DUHV� VWUHVV� WKH� IDFW� WKDW� ZH� SUH�WKHRUHWLFDOO\� SUHVXSSRVH� WKH�
GLIIHUHQFH�EHWZHHQ�LPSRVVLEOH�SKHQRPHQD�DQG�WKXV�RXU�WKHRU\�VKRXOG�UH�
IOHFW�LW��7KH\�DOVR�DFFHSW�DQG��GHILQLWHO\�GR�QRW�H[WHQG��WKH�RQWRORJ\�DQG�VR�
SURSRVH�WR�PRGLI\�WKH�GHILQLWLRQ�RI�LPSRVVLELOLW\��$QG�WKDW�LV�D�KXJH�YLUWXH�
RI�WKH�SURSRVDOV��2Q�WKH�RWKHU�VLGH��ZH�DUH�VWLOO�OHIW�ZLWK�D�YDULHW\�RI�XQUH�
VROYHG�SUREOHPV��QDPHO\�WKH�LQDELOLW\�WR�GLIIHUHQWLDWH�DPRQJ�FHUWDLQ�LPSRV�
VLEOH�SURSHUWLHV��WKH�LQDELOLW\�WR�GLIIHUHQWLDWH�DPRQJ�FHUWDLQ�QHFHVVDU\�SURS�
HUWLHV�RU�HYHQ�QHFHVVDULO\�FRH[WHQVLYH�SURSHUWLHV��7KXV��DV�XVXDO��WKH�TXHV�
WLRQ�LV�ZKHWKHU�WKH�DGYDQWDJHV�RI�WKH�DERYH�SURSRVDOV�RYHUZHLJK�WKHLU�FRVWV�
RQ�RQH�VLGH��SUHVHUYH�WKH�/HZLVLDQ�FUXFLDO�IHDWXUHV��RQ�WKH�RWKHU���
� 1H[W��LW�ZRXOG�VHHP�WKDW�WKH�H[LVWHQFH�RI�JHQXLQH��FRQFUHWH��impossibilia�
��VHHPV�WR�EH�VXFK��LQVWHDG�RI�PHUH�ersatz�FRQVWUXFWLRQV�RXW�RI�SRVVLELOLD
DV� WR� SURYLGH� D� PRUH� XQLILHG�� VLPSOHU� DQG� PRUH� V\VWHPDWLF� WUHDWPHQW� RI�
PRGDO�PDWWHUV��VHH�<DJLVDZD��������6XUHO\��WKH�K\SRWKHVLV�RI�WKH�H[WHQGHG�
PRGDO�UHDOLVP�LV� MXVW�WKH�EHJLQQLQJ��,W�FDQ�WXUQ�RXW�WKDW�WKH�H[WHQVLRQ�RI�
WKH� /HZLVLDQ� RQWRORJ\� E\� JHQXLQH� impossibilia� ZRXOG� KDUP� WKH� WKHRU\� WR�
VXFK� DQ� H[WHQW� WKDW� QR� RWKHU�PRYHV� LQ� WKH� SUH�WKHRUHWLFDO� RSLQLRQV�� WKH�
GHILQLWLRQV� RU� WKH� RQWRORJ\�ZRXOG� FXUH� WKH� FRQVHTXHQFHV�� <HW�� LW� LV� VWLOO�
ZRUWK�RI�FRQVLGHULQJ�KRZ�WKH�SURSRVDO�WR�H[WHQG�/HZLVV�RQWRORJ\�E\�FRQ�
FUHWH�LPSRVVLELOLD�VTXDUHV�ZLWK�WKH�RYHUDOO�WKHRU\���
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� )RU�PRGDO�UHDOLVW��D�FHUWDLQ�VHQWHQFH�LV�WUXH�DW�D�ZRUOG�iff LW�LV�WUXH�ZKHQ�
ZH� TXDQWLI\� RYHU� DOO� WKH� WKLQJV� LQ� WKDW� ZRUOG�� %\� WKH� VDPH� WRNHQ�� ZKHQ�
/HZLV� DGYRFDWHV� WKH� H[LVWHQFH� RI�PHUH� SRVVLELOLD�� KH� VWULFWO\� GLIIHUHQWLDWHV�
EHWZHHQ�DFWXDO�WUXWKV�DQG�WUXWKV�simpliciter��)RU�H[DPSOH��WKH�FODLP��

� ����� 7KHUH�LV�QR�EHHU�

FDQ�EH�WUXH��ZKHQ�TXDQWLI\LQJ�RYHU�WKH�HPSW\�IULGJH��DOWKRXJK�IDOVH�ZKHQ�
TXDQWLI\LQJ�RYHU��VD\��WKH�ZKROH�FRXQWU\��6LPLODUO\��WKH�FODLP��

� ����� 7KHUH�DUH�IO\LQJ�SLJV��

LV�IDOVH�SURYLGHG�WKDW�ZH�WDNH�WKH�DFWXDO�ZRUOG�LQWR�WKH�DFFRXQW��+HQFH���

� ����� )O\LQJ�SLJV�GR�QRW�actually H[LVW��

LV�WUXH��7KDW�GRHV�QRW��KRZHYHU��PHDQ�WKDW�WKH�IO\LQJ�SLJV�GR�QRW�H[LVW�sim-
SOLFLWHU��2I�FRXUVH��VRPHWLPHV�LW�LV�UHDVRQDEOH�WR�LJQRUH�WKHP�DQG�TXDQWLI\�
RYHU�XV�DQG�RXU�VXUURXQGLQJV�RQO\��%XW�WR�LJQRUH�VRPHWKLQJ�GRHV�QRW�LPSO\�
WKDW�WKH�HQWLW\�DW�LVVXH�GRHV�QRW�H[LVW���

� �1�� 1HFHVVDULO\�3�iff��XQUHVWULFWHGO\��3

�,Q�RWKHU�ZRUGV��/HZLV�GHQLHV��$���

� �$��� Actually 3�iff �XQUHVWULFWHGO\��3���

ZKHUH�3�VWDQGV�IRU�D�SURSRVLWLRQ�VXFK�DV��VD\�� WKHUH�DUH�IO\LQJ�SLJV��6LQFH�
WKHUH�DUH�QR�IO\LQJ�SLJV�LQ�WKH�DFWXDO�ZRUOG��WKH�OHIW�KDQG�VLGH�RI�WKH�ELFRQ�
GLWLRQDO� LV� IDOVH��%XW��DV�FRQFUHWLVWV�RQWRORJ\�GLFWDWHV��/HZLV�������i�������
LQGLYLGXDOV�RI�WKLV�NLQG�do H[LVW��QRQH�WKH�OHVV���
� ,QWHUHVWLQJO\�HQRXJK��/HZLVV�VWUDWHJ\�FKDQJHV�ZKHQ�LW�FRPHV�WR�LPSRV�
VLELOLWLHV��,Q�FRPPHQWV�RQ�/\FDQ��KH�VWDWHV��H�>/\FDQ@�LV�QRW�VXJJHVWLQJ+؈�
WKDW� ,� FODLP� WR� TXDQWLI\� RYHU� LQFRPSOHWH� RU� LQFRQVLVWHQW�0HLQRQJLDQ� RE�
MHFWV��RI�FRXUVH�,�GR�QRW��EXW�RQO\�WKDW�,�FODLP�WR�TXDQWLI\�EH\RQG�DFWXDO�
LW\؉��/HZLV������������7KHUHIRUH��

��

LV��IRU�/HZLV��WUXH��)RU�LQVWDQFH��LW�LV�D�WUXO\�UHPDUNDEOH�IDFW�WKDW�WKH�/DZ�
RI�1RQ�&RQWUDGLFWLRQ�LV�WUXH�simpliciter EHFDXVH�LW�KROGV�ZLWK�UHVSHFW�WR�DQ\�
possible ZRUOG��$QDORJRXVO\��WKH�/DZ�RI�1RQ�&RQWUDGLFWLRQ�LV�WUXH�QHFHVVDU�

�

������������������������������������������������������
���� 7KDW�LV��,�WKLQN��WKH�PRUDO�/HZLVV�PRGDO�UHDOLVP�LPSOLHV��
���� )RU�D�VLPLODU�VWUDWHJ\��VHH�.LRXUWL��������&KDS�������
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LO\��EHFDXVH�WKHUH�LV�QR�possible ZRUOG�ZKLFK�ZRXOG�YLRODWH�WKH�SULQFLSOH��$V�
D�UHVXOW���

� ����� 1HFHVVDULO\� WKH�/DZ� RI�1RQ�&RQWUDGLFWLRQ� KROGV� iff WKH�/DZ� RI�
1RQ�&RQWUDGLFWLRQ�KROGV�simpliciter�

LV�WUXH�LQ�WUDGLWLRQDO�/HZLVLDQLVP���
� %XW��DV�ZH�KDYH�DOUHDG\�OHDUQHG����LPSRVVLELOLD�PD\�EH�REMHFWV�RI�EHOLHIV��
FRXQWHUIDFWXDOV�ZLWK�LPSRVVLEOH�DQWHFHGHQWV�DUH�QRW�DOO�WULYLDOO\�WUXH��WKHUH�
DUH�GLIIHUHQW�LPSRVVLEOH�SURSHUWLHV�DQG�SURSRVLWLRQV�HWF��7KXV�� LW�VHHPV�DV�
����LV�IDOVH��6LQFH�WKHUH�DUH��H[FHOOHQW��UHDVRQV�IRU�SURFHHGLQJ�WR�ZLGH�TXDQ�
WLILFDWLRQ�VR�DV�WR�LQFOXGH�SRVVLELOLD�as well as impossibilia�ZLWKLQ�WKH�VFRSH�RI�
ORJLF��5RXWOH\������������WR�ZLGHQ�WKH�VFRSH�RI�TXDQWLILFDWLRQ�EH\RQG�SRV�
VLELOLD� VHHPV� QRWKLQJ� EXW� D� UHJLPHQWDWLRQ� RI� RXU� SUH�WKHRUHWLFDO� PRGDO�
WDON���

� 7R�FRQFOXGH��ZH�KDYH�VHHQ�WKDW�/HZLVV�SRVVLELOLWLVWV�VWUDWHJ\�UHVWV�RQ�
WKH�GLIIHUHQFH�EHWZHHQ�WZR�NLQGV�RI�WUXWKV��QDPHO\�actual WUXWKV�DQG�WUXWKV�
simpliciter��+RZHYHU��/HZLV�LJQRUHV�WKH�DQDORJRXV�GLIIHUHQFH��L�H��WKH�GLIIHU�
HQFH�EHWZHHQ�necessary WUXWKV�DQG�WUXWKV�simpliciter��%XW��E\�QRWLQJ�WKH�YHU\�
VLPLODULW\�EHWZHHQ�WKH�SULQFLSOHV��$��DQG��1���/HZLVV�FRPPLWPHQW�WR�WKH�
ODWWHU� SULQFLSOH� VHHPV� TXHVWLRQ�EHJJLQJ�

�&RQVHTXHQWO\�

� ����� 1HFHVVDULO\� WKH�/DZ� RI�1RQ�&RQWUDGLFWLRQ� KROGV� iff WKH�/DZ� RI�
1RQ�&RQWUDGLFWLRQ�KROGV�ZKHQ�TXDQWLI\LQJ�RYHU�SRVVLELOLD��

LV�WUXH��ZKLOH��

� ����� 1HFHVVDULO\� WKH�/DZ� RI�1RQ�&RQWUDGLFWLRQ� KROGV� iff WKH�/DZ� RI�
1RQ�&RQWUDGLFWLRQ� KROGV� ZKHQ� TXDQWLI\LQJ� RYHU� SRVVLELOLD� and 
impossibilia�

LV�IDOVH���

��

������������������������������������������������������
���� 7R�PHQWLRQ�MXVW�IHZ�SULPD�IDFLH�FRQWULEXWLRQV�WR�WKH�GHEDWH��VHH�<DJLVDZD���������
3ULHVW���������%HUWR���������������.DOKDW��������RU�.LRXUWL����������
���� +RZ�VXFK�ORJLF�FRXOG�ORRN�OLNH��VHH�5RXWOH\���������.LRXUWL��������RU�%HUWR����������
���� 7KDW�/HZLV�EHJV�WKH�TXHVWLRQ�ZKHQ�LW�FRPHV�WR�LPSRVVLELOLD��VHH�DOVR�.DOKDW���������

� 0RUH� DFFXUDWHO\��:K\� GR� QRW�
VWUHWFK� DQ� H[WUD�PLOH� DQG�SURYLGH� D� VLPLODU� DUJXPHQW� IRU� WKH� H[LVWHQFH�RI�
LPSRVVLELOLD�DV�ZH�GLG�LQ�WKH�FDVH�RI�PHUH�SRVVLELOLD"�6XUHO\��WKH�YLRODWLRQ�RI�
WKH�/DZ�RI�1RQ�&RQWUDGLFWLRQ�LV�D�WULFN\�PRYH�LQ�DQ\�WKHRU\��%XW�LQ�RUGHU�
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WR�GHDO�ZLWK�LQFRQVLVWHQF\��DQG�LQGHWHUPLQDF\��ORJLFDOO\��ZKDW�HOVH�FRXOG�ZH�
H[SHFW��2QFH�ZH�FKDQJH��RU�UDWKHU�OLEHUDOL]H��VHPDQWLFV�WR�WKH�H[WHQW�WKDW�LW�
DFFRPPRGDWHV� SRVVLEOH� DQG� LPSRVVLEOH� LQGLYLGXDOV�ZLWKRXW� IDLOLQJ� LQWR� DQ�
XWWHU�QRQVHQVH��WKH�LPSRVVLEOH�SKHQRPHQD�FDQ�EH�WUHDWHG�RQ�D�ORJLFDO�EDVLV�� 
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