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1 See, for example, the extensive bibliography gathered by Justin Needle, and excerpts
from his PhD Thesis in Vagueness and the Sorites Paradox - An Evolving Resource, at the URL:
«http://homepage.ntlworld.com/falakros/vague/». Brian Weatherson's Vagueness Page is at:
http://www.brown.edu/Departments/Philosophy/ homepages/weatherson/vagueness.htm.
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7KH�ODVW�WKUHH�GHFDGHV�KDYH�ZLWQHVVHG�D�JURZLQJ�LQWHUHVW�LQ�WKH�VRULWHV�SDUDGR[ �DQG�LQ�WKH�VR�FDOOHG
SKHQRP HQRQ� RI� ´YDJXHQHVVµ�� DOOHJHGO\ � WKH� VRXUFH� RI� WKH� WURXEOH�� ,Q� IDFW�� P DQ\ � DUWLFOHV� DQG
P RQRJUDSKLF�ERRNV�KDYH�EHHQ�SXEOLVKHG�� FRQJUHVVHV�KHOG��VSHFLDO�LVVXHV�LQ�MRXUQDOV�DSSHDUHG�
HQWULHV�LQ�HQF\ FORSDHGLDV�RU�GLFWLRQDULHV�DGGHG��VHP LQDUV�WDXJKW��GLVFXVVLRQ�OLVWV�RSHQHG��HWF���DOO
WHVWLI\ LQJ�WKH�JUHDW�DWWUDFWLRQ�H[ HUWHG�E\ �WKH�XQGHUO\ LQJ�WRSLFV�GLVFXVVHG��7R�WKLV�LW�P XVW�EH�DGGHG
WKDW� D� QXP EHU� RI� 3K' � VWXGHQWV� KDYH� GHYRWHG� WKHLU� GLVVHUWDWLRQ� WKHVHV� WR� WKH� GLVFXVVLRQ� RI� WKH
SUREOHP � � �

7KH� LP SRUWDQFH� RI� WKH� VXEMHFW� P DWWHU� UHVLGHV� LQ� WKH� IDFW� WKDW� DSSDUHQWO\ � WKH� VRULWHV
UHSUHVHQWV�D�VHULRXV�FKDOOHQJH�WR�VHYHUDO�DVSHFWV�RI�FODVVLFDO�ORJLF��&/ ���VXFK�DV�LWV�SULQFLSOHV�RI
ELYDOHQFH��H[ FOXGHG�P LGGOH�DQG�QRQ�FRQWUDGLFWLRQ��LWV�DQDO\ VLV�RI�WKH�FRQQHFWLYHV��WKH�YDOLGLW\ �RI
FHUWDLQ� IRUP V� RI� LQIHUHQFH�� WKH� QRWLRQV� RI� WUXWK�� UDWLRQDOLW\ �� HWF�� ) XUWKHUP RUH�� EHVLGHV� ORJLF� DQG
VHP DQWLFV�� WKH� SUREOHP � KDV� LP SOLFDWLRQV� IRU� RQWRORJ\ �� EHFDXVH� ZH� FDQ� DVN� ZKHWKHU� WKHUH� DUH
´YDJXHµ�REMHFWV��,W�FDQ�EH�GHEDWHG�ZKHWKHU�WKH�IX] ] LQHVV�RI�RXU�P HQWDO�RU�OLQJXLVWLF�UHSUHVHQWDWLRQ
VRP HKRZ�FRUUHVSRQGV�RU�QRW�WR�D�IHDWXUH�RI�UHDOLW\ �LWVHOI��$QG�� ILQDOO\ ��WKH�VRULWHV�UDLVHV�QRW�RQO\
WKHRUHWLFDO�TXHVWLRQV��EXW�LW�DOVR�KDV�D�SUDFWLFDO�VLGH��VLQFH�VRULWLFDO�DUJXP HQWV�KDYH�EHHQ�XVHG
ZLWKLQ� WKH� FRQWH[ W� RI� P RUDO� RU� OHJDO� FRQWURYHUVLHV�� SDUWLFXODUO\ � ZLWK� LVVXHV� RI� DERUWLRQ� DQG
HXWKDQDVLD���

3HUVRQDOO\ �,�DOLJQ�P \ VHOI�ZLWK�WKRVH�ZKR�WDNH�WKH�VRULWHV�UHDVRQLQJ�DV�WKH�P DLQ�P RWLYDWLRQ
WR�LQWURGXFH�VXEVWDQWLDO�FKDQJHV�LQWR�&/ ��P DNLQJ�URRP �IRU�GHJUHHV�RI�WUXWK�DQG�RI�SRVVHVVLRQ�RI�D
SURSHUW\ ��IX] ] \ �VHWV��DQG�WUXH�FRQWUDGLFWLRQV��+RZHYHU��WKH�GHSDUWXUH�ZRQ·W�EH�WRR�H[ WUHP H�VLQFH
WKH�V\ VWHP �KHUH�DGKHUHG�WR��3HxD·V�LQILQLWH�YDOXHG�DQG�SDUDFRQVLVWHQW�ORJLF��LV�D�VWULFW�H[ WHQVLRQ�RI
&/ ��NHHSLQJ�DEVROXWHO\ �DOO�LWV�WDXWRORJLHV�DQG�UXOHV�RI�LQIHUHQFH��

7KH� JHQHUDO� P HWKRG� DGRSWHG� LQ� WKH� SUHVHQW� VXUYH\ � LV� DQDO\ WLF�� ZKLFK� FRQVLVWV� RI� WZR
UHTXLUHP HQWV��D��WKDW�WKH�P HDQLQJV�RI�NH\ �ZRUGV�XVHG��RU�WHFKQLFDO�MDUJRQ��EH�FODULILHG�LQ�WHUP V�RI
RUGLQDU\ �� HYHU\ GD\ � ODQJXDJH�� DQG� E�� WKDW� WKH� WUXWK� RI� D� SURSRVLWLRQ� EH� MXVWLILHG� YLD� ORJLFDO
DUJXP HQWDWLRQ��LGHDOO\ �SUHVHQWLQJ�D�IXOO�IOHGJHG�UHDVRQLQJ�ZKRVH�FRQFOXVLRQ�LV�WKH�WKHVLV�RQH�ZDQWV
WR�SURYH��

: KDW�IROORZV�LV�D�FULWLFDO�DVVHVVP HQW�RI�KRZ�ZHOO�WKH�P DLQ�SURSRVHG�DOWHUQDWLYH�VROXWLRQV
IDUH�� : H�ZLOO� VWDUW�ZLWK�WKH�P RVW�FRQVHUYDWLYH�WKHRU\ �� : LOOLDP VRQ·V�HSLVWHP LFLVP ��FRQWLQXH�ZLWK
VXSHUYDOXDWLRQLVP ��DQG�HQG�ZLWK�WKH�IDYRXUHG�VROXWLRQ��IX] ] \ �ORJLF�

,W�MXVW�UHVWV�WR�H[ SUHVV�P \ �VLQFHUH�WKDQNV�WR�P \ �3URP RWHU��3URI��/ HRQ�+RUVWHQ��DQG�WR�3RVW�
' RFWRUDO�5HVHDUFKHU�5DIDHO�' H�&OHUFT��IRU�WKHLU�KHOSIXO�VXJJHVWLRQV�
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� �� �+LVWRULFDO�RULJLQ���������������������������������������������������������������������������������������������� �
� �� �7KH�IRUP V�RI�WKH�DUJXP HQW������������������������������������������������������������������������������� �

D��1 RQ�IRUP DO��ILUVW�DSSUR[ LP DWLRQ��������������������������������������������������������������� �
E��6\ P EROL] DWLRQ��������������������������������������������������������������������������������������� �
F��7KH�VOLSSHU\ �VORSH���������������������������������������������������������������������������������� �

� �� �5DQJH�RI�WKH�SUREOHP �������������������������������������������������������������������������������������� � �
� �� �&ORVHO\ �UHODWHG�SUHVRFUDWLF�GRFWULQHV������������������������������������������������������������������ � �

D��+HUDFOLWXV�������������������������������������������������������������������������������������������� � �
E��$QD[ DJRUDV������������������������������������������������������������������������������������������ � �
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� ���%LYDOHQFH�DSSOLHV�WR�ERUGHUOLQH�FDVHV����������������������������������������������������������������� � �
D��7KH�DUJXP HQW��������������������������������������������������������������������������������������� � �
E��$UH�LQWHUP HGLDWH�FDVHV�DEVXUG"��������������������������������������������������������������� � �

� �� �2XU�LJQRUDQFH�RI�VKDUS�ERXQGDULHV�������������������������������������������������������������������� � �
D��5HOLDELOLVW�FRQFHSWLRQ�RI�NQRZOHGJH���������������������������������������������������������� � �
E��0 DUJLQ�IRU�HUURU�SULQFLSOH������������������������������������������������������������������������ � �
F��7DFNOLQJ�WKH�SDUDGR[ ������������������������������������������������������������������������������ � �

� �� �7KH�VXSHUYHQLHQFH�RI�YDJXHQHVV������������������������������������������������������������������������ � �
� �� �&ULWLFLVP ������������������������������������������������������������������������������������������������������� � �

D��6WHSKHQ�6FKLIIHU������������������������������������������������������������������������������������ � �
E��&ULVSLQ�: ULJKW�������������������������������������������������������������������������������������� � �
F��3HWHU�0 RWW�������������������������������������������������������������������������������������������� � �
G��3HWHU�6LP RQV���������������������������������������������������������������������������������������� � �

&RQFOXVLRQ�RI�&KDSWHU�� ��������������������������������������������������������������������������������������� � �

� �� �68 3( 59$/ 8 $7,21 ,60

� ���7KH�$%&�RI�VXSHUYDOXDWLRQLVP �������������������������������������������������������������������������� � �
D��' HVLGHUDWD�������������������������������������������������������������������������������������������� � �
E��3UHFLVLILFDWLRQV������������������������������������������������������������������������������������� � �
F��7UXWK�������������������������������������������������������������������������������������������������� � �
G��1 RQ�WUXWK�IXQFWLRQDOLW\ ��������������������������������������������������������������������������� � �
H��7KH�WUHDWP HQW�RI�WKH�SDUDGR[ ������������������������������������������������������������������ � �

� �� �( YDOXDWLRQ�RI�VXSHUYDOXDWLRQLVP ������������������������������������������������������������������������ � �
� �� �* DSV�DQG�JOXWV����������������������������������������������������������������������������������������������� � �

D��+ \ GH��������������������������������������������������������������������������������������������������� � �
E��3DUVRQV���3ULHVW������������������������������������������������������������������������������������ � �
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� ���3UHDP EOH������������������������������������������������������������������������������������������������������ � �
� �� �7KH�XQGHUO\ LQJ�P HWDSK\ VLFV����������������������������������������������������������������������������� � �
� �� �' HJUHHV�������������������������������������������������������������������������������������������������������� � �
� �� �: K\ �LV�IX] ] LQHVV�LQ�FRQIOLFW�ZLWK�FODVVLFDO�ORJLF"������������������������������������������������� � �
� �� �) X] ] \ �ORJLF���������������������������������������������������������������������������������������������������� � �

D��) URP �GHJUHHV�WR�FRQWUDGLFWLRQ����������������������������������������������������������������� � �
E��7KH�ORJLFDO�DSSDUDWXV���������������������������������������������������������������������������� � �
F��7KH�SDUDGR[ �GLVP DQWOHG������������������������������������������������������������������������� � �
G��3HxD·V�V\ VWHP �������������������������������������������������������������������������������������� � �

� �� �$Q�DQWL�GLDOHFWLFDO�VWDQFH��&ULVSLQ�: ULJKW·V�LQWXLWLRQLVP ���������������������������������������� � �
D��* URXQGV�IRU�WKH�P DMRU�SUHP LVH���������������������������������������������������������������� � �
E��7KH�VXVSHQVLRQ�RI�WKH�P DMRU�SUHP LVH������������������������������������������������������� � �
F��$VVHVVP HQW������������������������������������������������������������������������������������������ � �

� �� �0 HWDSK\ VLFV�DJDLQ��3DUP HQLGHV�YV��3ODWR����������������������������������������������������������� � �
� �� �7KH�FDVH�IRU�SDUDFRQVLVWHQF\ ���������������������������������������������������������������������������� � �
&RQFOXVLRQ�RI�&KDSWHU�� ��������������������������������������������������������������������������������������� � �

� �� �68 0 0 $5<

6XP P DU\ ������������������������������������������������������������������������������������������������������������ � �

%,%/ ,2* 5$3+<�������������������������������������������������������������������������������������������������� � �
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� �� �+LVWRULFDO�2ULJLQ

7KH� SDUDGR[ � LV� DWWULEXWHG� WR� ( XEXOLGHV� RI� 0 HJDUD�� D� FRQWHP SRUDU\ � DQG� ULYDO� RI� $ULVWRWOH�� ,Q� LWV
RULJLQDO�IRUP ��LW�FRQVLVWHG�RI�D�VHULHV�RI�TXHVWLRQV��' RHV�RQH�JUDLQ�RI�ZKHDW�P DNH�D�KHDS"�' R�WZR
JUDLQV�RI�ZKHDW�P DNH�D�KHDS"�' R�WKUHH"�) RXU"�$QG�VR�RQ��DQG�RQ��7KH�SRLQW�RI�WKH�TXHVWLRQLQJ�ZDV
WR�FKDOOHQJH�WKH�SRVVLELOLW\ �RI�GUDZLQJ�D�OLQH��LI�DQ\ ��GLYLGLQJ�D�FROOHFWLRQ�RI�JUDLQV�LQWR�KHDSV�DQG
QRQ�KHDSV��7KHUH�P XVW�EH�IRU�VXUH�VRP H�FROOHFWLRQ�RI�JUDLQV�SURSHUO\ �DUUDQJHG�ZKLFK�FRQVWLWXWH�D
KHDS��EXW�FDQ�\ RX�VD\ �H[ DFWO\ �DW�ZKDW�P RP HQW�ZH�EHJLQ�WR�JHW�RQH"�7KH�VDP H�SUREOHP �ZDV�SRVHG
IRU�WKH�SURSHUW\ �RI�EHLQJ�EDOG��IDODNURV�LQ�* UHHN���,V�D�P DQ�ZLWK�] HUR�KDLUV�RQ�KLV�KHDG�EDOG"�,V�D
P DQ�ZLWK�RQH�KDLU�RQ�KLV�VFDOS�EDOG"�,V�D�P DQ�ZLWK�WZR�KDLUV�RQ�KLV�VFDOS�EDOG"�$QG�D�P DQ�ZLWK
WKUHH"�$QG�RQH�ZLWK�IRXU"�$QG�VR�RQ��,Q�JHQHUDO��ZKHUH�GR�\ RX�ORFDWH�WKH�GLIIHUHQFH�EHWZHHQ�D�EDOG
DQG�D�QRQ�EDOG�SHUVRQ"�,I�ZH�DUH�FRQIURQWHG�ZLWK�D�ODUJH�QXP EHU�RI�P HQ�RUGHUHG�E\ �WKH�QXP EHU
RI�KDLUV�RQ�WKHLU�KHDGV��VR�WKDW�HDFK�KDV�RQH�P RUH�KDLU�WKDQ�WKH�SUHYLRXV�RQH��EHJLQQLQJ�ZLWK�WKDW
KDYLQJ�QR�KDLU�DW�DOO��DQG�HQGLQJ�ZLWK�WKH�KDLULHVW�P HQ��ZH�ZLOO�EH�FRQILGHQW�WR�FDOO�EDOG�WKRVH�FORVH
WR�WKH�ILUVW�H[ WUHP H��KDLU\ �WKRVH�RQ�WKH�RSSRVLWH�HQG��EXW�ZKDW�ZRXOG�ZH�VD\ �RI�WKH�P \ ULDG�LQ�WKH
P LGGOH"�6R��ZH�KDYH�GHILQLWH�DQG�FOHDU�FDVHV�RI�WKH�H[ WUHP HV��DEVROXWH�) �DQG�QRW�) �DW�DOO��DQG�WKH
SUREOHP �FRQFHUQV�WKH�FODVVLILFDWLRQ�RI�WKRVH�LQ�EHWZHHQ�

( W\ P RORJLFDOO\ �� WKH� ( QJOLVK� ZRUG� ´VRULWHVµ� FRP HV� IURP � WKH� * UHHN� ´V©URVµ�� ZKLFK� P HDQV
KHDS��$QG�WKH�* UHHN�ZRUG�V©ULWsV�OLWHUDOO\ �P HDQV�KHDSHU��: LOOLDP VRQ�>� � � � D@��S��� ���%XW�FXUUHQWO\ �
VRULWHV�H[ SDQGHG�LWV�RULJLQDO�P HDQLQJ�WR�LQFOXGH�WKH�EDOG�P DQ�DUJXP HQW��FRP LQJ�WR�UHIHU�WR�WKH
FRP P RQ�ORJLFDO�VWUXFWXUH�WKH\ �ERWK�KDYH�� VKDUHG�E\ �RWKHUV�RI�WKH�VDP H�VRUW�� ,W�LV�VLJQLILFDQW�WR
UHP HP EHU�WKDW�WKLV�NLQG�RI�UHDVRQLQJ�ZDV�DOVR�NQRZQ�LQ�DQWLTXLW\ �DV�´OLWWOH�E\ �OLWWOHµ�DUJXP HQW�
ZKLFK�DOOXGHV�WR�WKH�JUDGXDO�SURFHVV�RI�FKDQJH�WKDW�WDNHV�SODFH��WKH�VP RRWK�WUDQVLWLRQ�IURP �) �WR�LWV
RSSRVLWH�QRW�) ��EXW�ZKLFK�DSSDUHQWO\ �QHYHU�KDSSHQV��JRLQJ�VWHS�E\ �VWHS��LW�ORRNV�DV�LI�ZH�QHYHU
WUDYHUVH� WKH� IURQWLHU�� 2U�� LI� WKHUH� LV� D� FURVVLQJ�� LW� KDV� RFFXUUHG� ZLWKRXW� RXU� DZDUHQHVV�� : KDW� LV
UHTXLUHG�KHUH�LV�DQ�DWWXQHP HQW�WR�WKH�ILQH�JUDLQHG�JUDGXDWLRQ��QRW�JUDVSHG�E\ �D�JURVV�GXDOLVWLF�VLIW�
E\ �D�QHDW�WZRIROG�DEVROXWH�GLYLVLRQ��,W�P LJKW�EH�WKDW�DOO�WKDW�P DWWHUV�DUH�YHU\ �VP DOO�GLIIHUHQFHV�RU
QXDQFHV���

$V� D� SLHFH� RI� KLVWRULFDO� FXULRVLW\ �� LW� VKRXOG� EH� QRWHG� WKDW� WKH� VRULWHV� DUJXP HQW� ZDV� QRW
LQFOXGHG�DP RQJ�WKH�IDOODFLHV�OLVWHG�E\ �$ULVWRWOH��: DOWRQ��S��� ���,W�ZDV�XVXDOO\ �FRQVLGHUHG�LQ�$QWLTXLW\
DV�DQ�LQWHUHVWLQJ�SX] ] OH�UDWKHU�WKDQ�DV�D�VRSKLVP �

� ���7KH�) RUP V�RI�WKH�$UJXP HQW�

: H�KDYH�VHHQ�VR� IDU�WKH� IRUP �RI�WKH�FRQXQGUXP �DV�LW�DSSHDUHG�LQ�$QWLTXLW\ ��$V�LW�LV�GLVFXVVHG
QRZDGD\ V��ZH�DUH�UHTXLUHG�WR�P RYH�DORQJ�D�VHULHV�RI�RUGHUHG�REMHFWV�ZKLFK��WDNHQ�LQ�SDLUV��GR�QRW
GLIIHU�QRWLFHDEOH�ZLWK�UHVSHFW�WR�D�JLYHQ�FKDUDFWHULVWLF�) ��EXW�WKH�H[ WUHP HV�RI�WKH�VHULHV�DUH�WRWDOO\
XQOLNH��VR�ZKHUH�GRHV�WKH�UHVHP EODQFH�EUHDN"�7KH�WURXEOH�LV�WKDW�ZH�WDNH�IRU�JUDQWHG�D�FRXSOH�RI
FRQWUDU\ �TXDOLWLHV��ZKLFK�DUH�DV�GLVFRUGDQW�DV�D�GHVHUW�DQG�D�MXQJOH�� \ HW�WKHUH�LV�D�P XOWLWXGH�RI
LQWHUP HGLDWH�WKLQJV��DVVXP LQJ�WKHP �RUGHUHG��ZKLFK�IDOO�LQ�EHWZHHQ�WKRVH�SROHV��DQG�UHVHP EOLQJ�VR
FORVHO\ � HDFK� WR� WKH� QH[ W� WKDW� WKH� LQLWLDO� GLYHUJHQFH� ZKLFK� ZH� SUHVXP HG� WR� H[ LVW� VHHP V� WR� KDYH
YDQLVKHG��6R��WKH�VRULWHV�DVNV�XV�WR�UHWKLQN�RXU�FDWHJRULHV��WKH�OLP LWV�EHWZHHQ�WKHP �DSSHDULQJ�WR
EH�IX] ] \ ��EOXUUHG��QRW�VR�FOHDU�FXW�

,Q�WKH�QH[ W�WZR�VXEVHFWLRQV��,�ZLOO�VKRZ�VHYHUDO�SDWWHUQV�RI�WKH�ORJLFDO�GHGXFWLRQ�P DQLIHVWHG
E\ �WKH�VRULWHV��ILUVW�LQ�DQ�LQWXLWLYH�ZD\ ��DQG�ODWHU�LQ�LWV�FDQRQLFDO�IRUP ��
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D��1 RQ�) RUP DO��) LUVW�$SSUR[ LP DWLRQ

7KH�WZR�P RVW�SRSXODU�IRUP V�RI�WKH�SDUDGR[ �DUH�WKH�IROORZLQJ��

7KH�VRULWHV�SURSHU

2QH�JUDLQ�RI�VDQG�GRHV�QRW�P DNH�D�KHDS�
$GGLQJ�D�VLQJOH�JUDLQ�WR�ZKDW�LV�QRW�D�KHDS�GRHV�QRW�P DNH�LW�D�KHDS�
7KHUHIRUH��QRWKLQJ�LV�D�KHDS�

7KH�EDOG�P DQ�SDUDGR[

$�KLUVXWH�P DQ�LV�QRW�EDOG�
6XEWUDFWLQJ�D�VLQJOH�KDLU�IURP �D�KLUVXWH�P DQ�GRHV�QRW�P DNH�KLP �D�EDOG�SHUVRQ�
7KHUHIRUH��QRERG\ �LV�EDOG�

$QDO\ VLQJ�WKH�VWUXFWXUH�RI�WKHVH�SURRIV��ZH�FDQ�VHH�WKDW�WKH�VWDUWLQJ�SRLQW�LV�D�FOHDU��SDUDGLJP DWLF
FDVH� RI� DSSOLFDWLRQ� RI� WKH� ZRUG� LQ� TXHVWLRQ� �D� SUHGLFDWH� RU� D� JHQHUDO� QDP H�� ) �� 7KHQ� WKH� P DMRU
SUHP LVH�HQWHUV�VWDWLQJ�WKH�IDFW�WKDW�DQRWKHU�REMHFW�FRQWLQXHV�EHLQJ�RQH�RI�WKH�JHQXLQH�LQVWDQFHV�RI
) ��VLQFH�LW�P LQLP DOO\ �GLIIHUV�IURP �WKH�GHILQLWH�FDVH�LQ�WKH�SRVVHVVLRQ�RI�WKH�FKDUDFWHULVWLFV�UHOHYDQW
WR�WKH�DSSOLFDWLRQ�RI�) ��$�JUDLQ�RI�VDQG�FDQQRW�P DNH�D�GLIIHUHQFH�EHWZHHQ�ZKDW�LV�D�KHDS�DQG�ZKDW
LV�QRW��6LP LODUO\ ��DQG�P DNLQJ�WKH�VLP SOLI\ LQJ�DVVXP SWLRQ�WKDW�WKH�EDOGQHVV�RI�D�SHUVRQ�GHSHQGV�MXVW
RQ�WKH�QXP EHU�RI�KDLUV�VKH�KDV��LI�WZR�SHUVRQV�GLIIHU�IURP �RQH�DQRWKHU�LQ�WKH�SRVVHVVLRQ�RI�RQH�KDLU�
WKHQ�HLWKHU�ERWK�FRXQW�DV�EDOG��RU�QHLWKHU�GRHV��: KDW�FRXOG�QRW�KDSSHQ�LV�WKDW�MXVW�RQH�RI�WKHP �LV
EDOG��ZKLOH�WKH�RWKHU�LV�QRW��

) LQDOO\ �� WKH� FRQVHTXHQFH� LV� UHDFKHG� E\ � UHSHDWHG� LWHUDWLRQ� RI� WKH� VHFRQG� SUHP LVV�� DQG
JHQHUDOL] LQJ�WKH�UHVXOW��%XW�WKH�FRQFOXVLRQ�LV�IDOVH��IRU�WKHUH�DUH�KHDSV��ZKHUHDV�WKH�UHDVRQLQJ�IRUFHV
XV�WR�FRQFOXGH�WKDW�WKHUH�DUH�QR�KHDSV��,V�WKHUH�D�KHDS�ZKLFK�LV�QRW�D�KHDS"�

1 RWH�WKDW�LQ�WKH�P DMRU�SUHP LVV��RQH�FDQ�SURFHHG�LQ�ERWK�FDVHV�HLWKHU�E\ �DGGLWLRQ�RU�E\
VXEWUDFWLRQ��7KDW�LV��LQ�WKH�FDVH�RI�WKH�KHDS�JLYHQ�EHIRUH��ZH�P RYHG�IRUZDUG�E\ �DGGLWLRQ��EXW�WKLV
LV�QRW�QHFHVVDU\ ��IRU�P XWDWLV�P XWDQGLV��ZH�FDQ�FRQVWUXFW�D�SURRI�VWDUWLQJ�ZLWK�WKH�RSSRVLWH�HQG��D
SLOH�RI�VDQG�ZKLFK�LV�UHDOO\ �D�KHDS��DQG��E\ �VXFFHVVLYH�UHP RYDOV�RI�JUDLQV��RQH�DW�D�WLP H��ZH�DUULYH
DW�WKH�FRQFOXVLRQ�WKDW�HYHU\ WKLQJ�LV�D�KHDS��HYHQ�D�VLQJOH�JUDLQ��RU�QRQH��7KH�QRQ�KHDS�LV�D�KHDS�
7KH�UHDVRQ�IRU�WKH�FRQFOXVLRQ�LV�WKDW��WR�DOO�DSSHDUDQFHV��LI�D�FROOHFWLRQ�RI�Q�JUDLQV�FRQVWLWXWHV�D
KHDS��VR�GRHV�D�FROOHFWLRQ�RI�Q���� �JUDLQV��ERWK�FROOHFWLRQV�DUH�OLNH�WZLQV�ZKR�VWDQG�RU�IDOO�WRJHWKHU�
$QG�VLP LODUO\ ��WKH�SDUDGR[ �RI�WKH�EDOG�P DQ�JLYHQ�HDUOLHU�XVHG�VXEWUDFWLRQ��EXW�ZH�FDQ�UHYHUVH�WKH
SURFHGXUH��EHJLQQLQJ�ZLWK�D�EDOG�P DQ��DGGLQJ�KLP �RQH�KDLU�LV�QRW�JRLQJ�WR�WUDQVIRUP �KLP �LQWR�D
KLUVXWH� P DQ�� VR�� E\ � UHDSSOLFDWLRQ� RI� WKLV� RSHUDWLRQ�� ZH� FDQ� FRQFOXGH� WKDW� HYHU\ ERG\ � LV� EDOG�
LQFOXGLQJ�D�P DQ�ZKR�KDV��VD\ ��� � � �� � � �KDLUV��6R�WKH�QRQ�EDOG�LV�EDOG��: H�FRQWUDGLFW�RXUVHOYHV�

$QRWKHU�DVSHFW�RI�WKH�SX] ] OH�LV�WKDW�LI�ZH�VWDUW�ZLWK�D�EDOG�SHUVRQ��ZH�ZLOO�DOVR�HQG�XS�ZLWK
D�EDOG�SHUVRQ��UHJDUGOHVV�RI�DQ\ �ODUJH�QXP EHU�RI�KDLUV�ZH�FRXOG�KDYH�DGGHG��DQG�LI�ZH�LQLWLDOO\ �KDG
D�KLUVXWH�P DQ��WKHQ�ZH�VWLOO�KDYH�D�KLUVXWH�P DQ�DIWHU�WKH�UHP RYDO�RI�DQ\ �QXP EHU�RI�KDLUV��KRZHYHU
ELJ�� 7KXV� DSSDUHQWO\ �� WKH� SURFHVV� RI� DXJP HQWLQJ� RU� GLP LQLVKLQJ� KDLUV� GRHVQ·W� SURGXFH� DQ\ � UHDO
FKDQJH��DV�LI�WKH�WUDQVLWLRQ�WR�WKH�FRQWUDU\ �SURSHUW\ �ZHUH�QHYHU�HIIHFWHG��WKHUH�ZRXOG�EH�QR�OHDS�WR
VRP HWKLQJ�QHZ��ZH�VHHP �WR�EH�P RYLQJ�ZLWKLQ�WKH�FRQILQHV�RI�WKH�VDP H�GLP HQVLRQ��ZLWKRXW�HYHU
VWHSSLQJ�RXWVLGH��7KHUH�VHHP V�WR�EH�QR�JURXQG�WR�WDON�DERXW�D�SDLU�RI�RSSRVLWHV��EXW�MXVW�RQH�RI
WKHP ��7KH�UHVXOW�LV�GLVWXUELQJ�

1 RWLFH� WKDW� LI� ZH� FRP SDUH� ERWK� IRUP V� RI� WKH� VRULWHV�� RQH� XVLQJ� DGGLWLRQ�� WKH� RWKHU�
VXVWUDFWLRQ��ZH�UHDOL] H�WKDW�WKH� FRQFOXVLRQ�RI�DQ\ �FRQWUDGLFWV�WKH� ILUVW�SUHP LVH�RI�WKH�RWKHU�� ) RU
LQVWDQFH��WKDW�QRWKLQJ�LV�D�KHDS�LV�WKH�FRQWUDGLFWRU\ �RI�WKH�IDFW�WKDW�WKHUH�LV�D�GHILQLWH��FOHDU�FDVH
RI�D�KHDS��VD\ �D�FROOHFWLRQ�RI�� � �P LOOLRQ�JUDLQV��2Q�WKH�RWKHU�KDQG��DQG�WR�FKDQJH�WKH�H[ DP SOH��WKH
WZR�W\ SHV�RI�VRULWHV��E\ �DGGLWLRQ�DQG�VXVWUDFWLRQ��\ LHOG�RSSRVLWH�FRQFOXVLRQV��HLWKHU�DOO�P HQ�DUH�EDOG
RU� DOO� P HQ� DUH� KLUVXWH�� +RZHYHU�� WKLV� LV� SUREOHP DWLF�� ERWK� DOWHUQDWLYHV� DUH� IDOVH�� 7KH� SUHGLFDWH
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2 Modus ponens is a rule of inference which, from a given conditional sentence and its
antecedent, allows you to conclude its consequent. 

¶KLUVXWH·�LV�QRW�DOO�HQFRP SDVVLQJ��LW�P XVW�WRWDOO\ �H[ FOXGH�D�SHUVRQ�ZLWK�DEVROXWHO\ �QR�KDLUV�RQ�KLV
VFDOS��

6RP HWKLQJ�P XVW�EH�ZURQJ��1 RQHWKHOHVV��WKH�VHFRQG�SUHP LVH�VHHP V�FRUUHFW��DQG�HTXDOO\ �WKH
SDWWHUQ�RI�UHDVRQLQJ�DSSHDUV�WR�EH�YDOLG��&RQVHTXHQWO\ ��W\ SLFDO�DUJXP HQWV�RI�WKLV�VRUW�DUH�UHDOO\
SDUDGR[ LFDO��WKH\ �KDYH�D�FRQWUDGLFWRU\ ��RU�HYHQ�DQ�DEVXUG�FRQFOXVLRQ��: H�KDYH�SUHVXP DEO\ �WUXH
SUHP LVVHV��D�VHHP LQJO\ �YDOLG�IRUP �RI�DUJXP HQWDWLRQ��DQG�\ HW�D�FRQVHTXHQFH�ZKLFK��DFFRUGLQJ�WR
ORJLF��VKRXOG�EH�WUXH��EXW��ZKLFK��DFFRUGLQJ�WR�UHDOLW\ ��LV�IDOVH��: KHQFH�WKH�TXHVWLRQ��ZKDW�LV�ZURQJ
ZLWK�WKH�SURRIV"�7KLV�LV�ZKDW�ZH�XQGHUWDNH�WR�VWXG\ �LQ�WKLV�ZRUN�

E��6\ P EROL] DWLRQ

7KH�QH[ W�WZR�IRUP V�RI�WKH�SDUDGR[ �DUH�FRP P RQO\ �GLVFXVVHG�LQ�WKH�OLWHUDWXUH�WRGD\ �

L��&RQGLWLRQDO�IRUP ��

) D� �
) D� �H�) D�

) D� �H�) D�

���
) DL�H�) DL� �

���
7KHUHIRUH��) DQ

IRU�DUELWUDULO\ �ODUJH�Q��DIWHU�Q�DSSOLFDWLRQV�RI�P RGXV�SRQHQV��0 3� � �) RU�H[ DP SOH��OHW·V�VXSSRVH��� �
WKDW�D�SHUVRQ�ZLWK�] HUR�KDLUV�RQ�KLV�KHDG�LV�EDOG��DQG�� ��WKDW�LI�D�SHUVRQ�ZLWK�] HUR�KDLUV�RQ�KLV�KHDG
LV�EDOG��WKHQ�VR�LV�WKH�SHUVRQ�ZLWK�RQH�KDLU�RQ�KLV�KHDG��IURP �WKHVH�WZR�SUHP LVVHV�ZH�FDQ�FRQFOXGH
WKDW�D�SHUVRQ�ZLWK�RQH�KDLU�RQ�KLV�KHDG�LV�EDOG��E\ �D�ILUVW�DSSOLFDWLRQ�RI�0 3��1 HZ �DSSOLFDWLRQV�RI
WKLV�UXOH�ZLOO�JHQHUDWH�WKH�FRQFOXVLRQV�WKDW�D�P DQ�ZLWK�WZR�KDLUV�RQ�KLV�KHDG�LV�EDOG��D�P DQ�ZLWK
WKUHH�KDLUV�LV�EDOG��DQG�����DOVR�WKDW�RQH�SHUVRQ�ZLWK�Q�KDLUV�LV�EDOG��QR�P DWWHU�KRZ�ELJ�Q�LV�

LL��0 DWKHP DWLFDO�,QGXFWLRQ�) RUP �

) D� �
) DL�H�) DL� � ��IRU�DUELWUDU\ �DL

7KHUHIRUH��~D) D�

/ HW�P H�H[ SODLQ�KRZ�D�SURRI�E\ �P DWKHP DWLFDO�LQGXFWLRQ�SURFHHGV��7KH�EDVLV�VWHS�DIILUP V�WKDW�WKH�ILUVW
REMHFW�RI�DQ�RUGHUHG�VHULHV�KDV�D�FHUWDLQ�SURSHUW\ � ) ��WKHQ� �VXSSRVLQJ� WKDW� DQ�DUELWUDULO\ �FKRVHQ
REMHFW�LQ�WKH�VHULHV��[ L��LV�) ��\ RX�P XVW�P RYH�WRZDUG�SURYLQJ�WKDW�WKH�QH[ W�REMHFW�LQ�WKH�VHULHV��[ L� � �
LV�DOVR�) ��,I�\ RX�P DQDJH�WR�GR�WKDW��WKHQ��E\ �P DWKHP DWLFDO�LQGXFWLRQ��\ RX�DUH�DOORZHG�WR�FRQFOXGH
WKDW�HYHU\ �[ �LQ�WKH�VHULHV�LV�) ��7KLV�LV�WKH�JHQHUDO�UXOH��/ HW�XV�DSSO\ �LW�WR�WKH�VRULWHV��DVVXP LQJ�DQ
RUGHUHG�VHULHV�RI�HQWLWLHV��7KH�ILUVW�SUHP LVV�FRUUHVSRQGV�WR�WKH�EDVH�FDVH�ZKHUH�DQ�REMHFW��D� ��KDV
XQTXHVWLRQDEO\ �D�JLYHQ�SURSHUW\ �) ��7KH�LQGXFWLYH�SUHP LVH�LV�D�FRQGLWLRQDO�DIILUP LQJ�WKH�IDFW�WKDW�LI
WKH�ILUVW�REMHFW��DL��RI�DQ\ �DUELWUDU\ �SDLU�RI�FRQWLJXRXV�WKLQJV�LV�) ��VR�LV�WKH�RWKHU��DL� � ��7KHUHIRUH��ZH
JHW�WKH�XQLYHUVDOO\ �TXDQWLILHG�JHQHUDOL] DWLRQ��DOO�REMHFWV�LQ�WKH�VHW�DUH�) �

$FFRUGLQJ�WR�WKH�UXOHV�RI�&/ ��WKHVH�WZR�DUJXP HQW�IRUP V��0 3��DQG�P DWKHP DWLFDO�LQGXFWLRQ�
DUH�YDOLG��6DLQVEXU\ �	 �: LOOLDP VRQ��S��� � � � ��WKDW�LV��LI�WKH�SUHP LVVHV�DUH�WUXH��WKHQ��QHFHVVDULO\ ��VR
LV�WKH�FRQFOXVLRQ��7KXV��LI�RQH�GRHV�QRW�DFFHSW�WKH�FRQFOXVLRQ��EXW�GRHV�QRW�ZDQW�WR�FKDOOHQJH�WKH
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YDOLGLW\ �RI�WKH�DUJXP HQW��WKHQ�RQH�LV�ERXQG�WR�UHMHFW�DW�OHDVW�RQH�RI�WKH�SUHP LVVHV��WKH�VHFRQG�RQH
EHLQJ�WKH�P RVW�OLNHO\ �FDQGLGDWH��: H�V\ P EROL] H�LW�DV�

�0 DM3UHP � � ��) DL�Y�� ) DL� � �

ZKLFK�QHJDWHV� WKH� SRVVLELOLW\ �RI�DL�EHLQJ� ) ��ZKLOH�DL� � � IDLOLQJ�WR�EH� ) ��+RZHYHU��WKH�GLIILFXOW\ �RI
IDOVLI\ LQJ�WKH�P DMRU�SUHP LVH�LV�WKDW�LW�VHHP V�WR�LP SO\ �WKH�H[ LVWHQFH�RI�D�FOHDU�FXWRII�SRLQW��L�H���WR
FRQWLQXH�ZLWK�WKH�H[ DP SOH�RI�EDOGQHVV��JLYHQ�D�SDLU�RI�P HQ��DL�DQG�DL� � ��GLIIHULQJ�E\ �MXVW�RQH�KDLU�
WKH�ILUVW�LV�EDOG�ZKLOH�WKH�VHFRQG�LV�QRW�EDOG�DW�DOO��6\ P EROLFDOO\ �

} DL���) DL��Y�� �) DL� � � �

) HZ �SHRSOH�ZLOO�DFFHSW�WKLV�FRQVHTXHQFH��* DOHQ��LQ�WKH�VHFRQG�FHQWXU\ ��SXW�WKH�REMHFWLRQ�LQ�KDUVK
WHUP V��©,�NQRZ�RI�QRWKLQJ�ZRUVH�DQG�P RUH�DEVXUG�WKDQ�WKDW�WKH�EHLQJ�DQG�QRQ�EHLQJ�RI�D�KHDS�LV
GHWHUP LQHG�E\ �D�JUDLQ�RI�FRUQª ��. HHIH�	 �6P LWK��S��� � ���6ROXWLRQV�ZKLFK�WDNH�WKLV�URXWH�P XVW�H[ SODLQ
DZD\ �WKLV�FRXQWHULQWXLWLYH�UHVXOW�

,Q�DQ\ �FDVH��DOO�DFFRXQWV�RI�WKH�VRULWHV�P XVW�EH�FRP SUHKHQVLYH�HQRXJK�WR�H[ SODLQ�LW�LQ�LWV
VHYHUDO�IRUP V��QRW�MXVW�RQH�RI�WKHP �

F��7KH�6OLSSHU\ �6ORSH

2WKHU� YDULDQW� RI� WKH� VDP H� IDP LO\ � RI� SDUDGR[ HV� LV� WKH� VOLSSHU\ � VORSH� DUJXP HQW�� RQH� RI� ZKRVH
VWDWHP HQWV� �VLP SOLILHG� IURP � +RVSHUV�� SS�� � � �� � � � LV� DV� IROORZV�� 7DNH� D� YHU\ � ODUJH� VWUDLJKW� OLQH
�DVVXP LQJ�WKDW�LW�LV�DQ�DUUDLJQP HQW�RI�SRLQWV���DQG�FRQVLGHU�LWV�XSSHU�HQG��FDOO�WKLV�SRLQW�$��$V�D
IXUWKHU�VXSSRVLWLRQ��LP DJLQH�DQRWKHU�SRLQW��; ��DW�WKH�RSSRVLWH�H[ WUHP H��ORFDWHG�DW�VXFK�D�UHP RWH
GLVWDQFH�IURP �$�WKDW�LW�LV�WUXH�WR�VD\ �WKDW�; �LV�IDU�IURP �$��L�H���QRW�FORVH�WR�$��

7KH� UXOH� RI� LQIHUHQFH� DOORZLQJ� XV� WR� FRQVWUXFW� WKH� VRULWLFDO� VHULHV� H[ SORLWV� WKH� WUDQVLWLYLW\ � RI� WKH
UHODWLRQ�µWR�EH�FORVH�WRµ��JLYHQ�WKDW�D�VHFRQG�REMHFW�LV�FORVH�WR�D�ILUVW��DQG�WKDW�D�WKLUG�LV�FORVH�WR�WKH
VHFRQG��ZH�FDQ�FRQFOXGH�WKDW�WKH�WKLUG�LV�FORVH�WR�WKH�ILUVW��6R�WKH�DUJXP HQW�JRHV�OLNH�WKLV�

%�LV�FORVH�WR�$
&�LV�FORVH�WR�%
7KHUHIRUH��&�LV�FORVH�WR�$�

                                             A                            
                                                      B B is close to A  

                                         C Is C close to A?

                                         X X is not close to A
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%HIRUH�IXUWKHU�SURFHHGLQJ��OHW·V�DVVHVV�WKLV�LQLWLDO�P RYH��7KH�ILUVW�SUHP LVV�LV�XQGLVSXWDEOH�VLQFH��LI
WKHUH�LV�D�SRLQW�ZKLFK�LV�QHDU�$��LW�LV�WKH�RQH�ZKLFK�LV�QH[ W�WR�LW��QDP HO\ ��%��) RU�H[ DFWO\ �WKH�YHU\
VDP H� UHDVRQ�� WKH� VHFRQG� SUHP LVH� P XVW� DOVR� EH� WUXH�� : H� DUH� DOORZHG� WR� H[ WUDFW� WKH� ILUVW� VXE�
FRQFOXVLRQ�E\ �WUDQVLWLYLW\ ��ZKLFK�VHHP V�SUHV\ VWHP DWLFDOO\ �XQSUREOHP DWLF��DW�OHDVW�UHODWLYHO\ ��

,I� \ RX� JUDQW� DOO� WKLV� DV� VRXQG�� WKHQ� \ RX� FDQ� WDNH� WKH� IRXUWK� SRLQW�� ' �� DQG� UHSHDW� WKH
GHGXFWLRQ��,I�' �LV�FORVH�WR�&��DQG�&�LV�FORVH�WR�$��WKHQ�' �LV�FORVH�WR�$��$JDLQ��( �LV�FORVH�WR�$��) �DOVR�
HWF��2QFH�\ RX�KDYH�EHJXQ�WR�GHVFHQG�WKURXJK�WKH�OLQH��\ RX�KDYH�WR�JR�DOO�WKH�ZD\ �GRZQ��XQWLO�\ RX
HYHQWXDOO\ ��ELW�E\ �ELW��DUULYH�DW�SRLQW�; ��RI�ZKLFK�ZH�P XVW�ORJLFDOO\ �LQIHU�WKDW�LW�LV�FORVH�WR�; ��WKRXJK
�H[ �K\ SRWKHVL��LW�LV�QRW��$JDLQ��WKLV�LV�D�FRQWUDGLFWLRQ��

: H� P D\ � DVN� ZKHUH� WKH� SDVVDJH� LV� P DGH� IURP � EHLQJ� FORVH� WR� $� WR� EHLQJ� IDU� IURP � $�
1 RQHWKHOHVV��LW�VHHP V�WKH�SDUDGR[ �IRUFHV�XV�QRW�WR�GUDZ�DQ\ �VXFK�D�VSOLWWLQJ�OLP LW��WKHUH�LV�QR�ODVW
SRLQW�WR�EH�FORVH�WR�$��QRU�D�ILUVW�RQH�WR�EH�IDU�IURP �SRLQW�$��-RKQ�+RVSHUV�FRP P HQWV�

%\ �JUDGDWLRQV�WKH�GLIILFXOW�EHFRP HV�WKH�HDV\ ��WKH�KRW�EHFRP HV�WKH�FROG��WKH�IDVW�EHFRP HV
WKH� VORZ�� ���� : H� FDQQRW� GUDZ� D� ERXQGDU\ � OLQH�� H[ FHSW� YHU\ � DUELWUDULO\ �� IRU� WKH� DUHD� RI
DSSOLFDWLRQ�RI�D�ZRUG��VLP SO\ �EHFDXVH�QDWXUH�KDV�SUHVHQWHG�XV�ZLWK�D�FRQWLQXXP �Z KLFK
P DNHV�LW�LP SRVVLEOH�WR�GR�LW�VDWLVIDFWRULO\ ��S��� � � � � � �

3ULRU�WR�WKH�DVVHVVP HQW�RI�WKLV�IRUP XODWLRQ�RI�WKH�SUREOHP ��ZKLFK�ZH�ZLOO�GR�LQ�D�P RP HQW��OHW�P H
LQVHUW�KHUH��DV�D�VXP P DU\ �RI�WKH�JUDGXDO�DVSHFW�RI�WKH�VOLSSHU\ �VORSH��D�FRXSOH�RI�FKDUDFWHULVWLFV
ULJKWIXOO\ � HP SKDVL] HG� E\ � ' RXJODV� : DOWRQ�� IRU� ZKRP � WKLV� NLQG� RI� LQIHUHQFH� LV� ©LQ� SULQFLSOH
UHDVRQDEOHª ��©QRW�DOZD\ V�IDOODFLRXVª ��: DOWRQ��SS��� � � ��� � � � �

7KH�WKLUG�FKDUDFWHULVWLF�RI�DQ\ �VOLSSHU\ �VORSH�DUJXP HQW�LV�WKH�JUDGXDOLVP �SURGXFHG�E\ �D
VHULHV�RI�VWHSV�WKDW�DUH�LQGLYLGXDOO\ �VR�VP DOO�WKDW�WKH\ �DUH�OLNHO\ �WR�DSSHDU�XQREMHFWLRQDEOH���
�,ELG���S��� � � � ��
7KH�EDVLF�UHDVRQ�WKDW�WKH�VRULWHV�VOLSSHU\ �VORSH�LV�HIIHFWLYH�DQG�SRZHUIXO�DV�D�WHFKQLTXH�RI
DUJXP HQWDWLRQ� LV� WKDW� LW� ZRUNV� E\ � VP DOO�� VHHP LQJO\ � LQVLJQLILFDQW� GHJUHHV� WR� JDLQ� DVVHQW
�,ELG���S��� � � �
7KH�ILIWK�FKDUDFWHULVWLF����LV�WKH�GLP LQLVKLQJ�GHJUHH�RI�SODXVLELOLW\ �RI�WKH�SUHP LVHV�DV�WKH
DUJXP HQW�P RYHV�DZD\ �IURP �WKH�FOHDU�DQG�WRZDUGV�WKH�JUD\ �DUHD����$W�HDFK�VXFFHVVLYH�VWHS�
ERWK�WKH�EDVH�SUHP LVH�DQG�WKH�LQGXFWLYH�SUHP LVH�WHQG�WR�EHFRP H�OHVV�DQG�OHVV�SODXVLEOH�
OHVV�DQG�OHVV�VHFXUH�������OHVV�DQG�OHVV�DFFHSWDEOH��,ELG���S��� � � ��� � � � �

1 RZ�OHW�XV�SDVV�MXGJHP HQW�RQ�WKH�UHDVRQLQJ��&DQ�ZH�DFFHSW�WKH�FRQWUDGLFWRU\ �RXWFRP H"�,I�ZH�DUH
WR�UHIXVH�WKH�FRQFOXVLRQ��ZKDW�FDQ�ZH�GR"�1 RW�YHU\ �P XFK�� / HW�XV�FKHFN�WKH�ILUVW�LQIHUHQFH�� : H
DOUHDG\ �VDZ�WKH�SUHP LVHV�ZHUH�IXOO\ �DFFHSWDEOH��IRU�WKH\ �ZHUH�DIILUP HG�RQ�WKH�JURXQG�WKDW�SRLQWV
$�DQG�%�ZHUH�FRQWLJXRXV��DQG��DQDORJRXVO\ ��%�DQG�&��7KHUH�VHHP �WR�EH�QR�RWKHU�HVFDSH�EXW�WR
UHYLVH�WKH�UXOH�RI�LQIHUHQFH��6KDOO�ZH�SODFH�WKH�EODP H�RQ�WUDQVLWLYLW\ "�7KLV�P RYH�DOVR�EULQJV�D�WRWDOO\
XQZDQWHG�FRQVHTXHQFH��EHFDXVH��ZHUH�ZH�QRW�DOORZHG�WR�GHGXFH�WKDW�&�LV�FORVH�WR�$��WKHQ��WKH�RQO\
SRLQW�FORVH�WR�$�ZRXOG�EH�%��DQG�QR�RWKHU�ZRXOG�EH�FORVH�WR�LW��7KLV�P HDQV�WKDW�LQ�RUGHU�IRU�D�SRLQW
3�WR�EH�FORVH�WR�$��LW�VKRXOG�EH�VR�FORVH�WR�$�WKDW�QRWKLQJ�ZRXOG�EH�FORVHU�WR�$�WKDQ�3�LWVHOI��IDLOLQJ
WKDW��LW�LV�QRW�FORVH�WR�$�DW�DOO��%XW�WKLV�LV�GLVDVWURXV�

: KR�ZDQWV�WR�DFFHSW�WKLV�UHVXOW"�,W�LP SOLHV�WKDW�LQ�RUGHU�IRU�DQ�REMHFW�WR�KDYH�D�SURSHUW\ �) �
LW�P XVW�SRVVHVV�) �WRWDOO\ ��H[ HP SOLI\ �LW�WR�WKH�KLJKHVW�GHJUHH��,QGHHG��WDON�RI�GHJUHHV�ZRXOG�EH�RXW
RI�SODFH�KHUH��DQG�WKH�DOWHUQDWLYHV�OHIW�ZRXOG�EH��DOO�RU�QRWKLQJ��7KLV�FRQFHSWLRQ�KDV�EHHQ�FDOOHG
P D[ LP DOLVP ��3HxD�>� � � � @��S��� � � � ��7KH�DWWLWXGH�EHKLQG�LW�LV�OLNH�WKH�RQH�XQGHUO\ LQJ�XWLOLWDULDQLVP �
DQ�DFWLRQ�$�LV�JRRG�LI�DQG�RQO\ �LI�LW�P D[ LP L] HV�WKH�DP RXQW�RI�KDSSLQHVV��L�H���LI�DQ�DFWLRQ�%�SURGXFHV
D�ORW�RI�KDSSLQHVV�IRU�P DQ\ �SHRSOH��EXW�QRW�WKH�JUHDWHVW�KDSSLQHVV�IRU�WKH�P DMRULW\ ��WKHQ�%�LV�VLP SO\
EDG��LQ�RWKHU�ZRUGV��WR�EH�JRRG��IRU�XWLOLWDULDQLVP ��LV�WR�EH�WKH�EHVW��DQ\ WKLQJ�OHVV�WKDQ�H[ FHOOHQW�LV
QRW�HQRXJK��LW�LV�QRW�WR�OLYH�XS�WR�WKH�VWDQGDUG��%XW�P D[ LP DOLVW�GHP DQGV�DUH�FHUWDLQO\ �H[ FHVVLYH��7R
DSSURYH�D�FRXUVH��D�VWXGHQW�GRHV�QRW�QHHG�� � � �RYHU�� � � ��GRHV�VKH"�,I�VKH�QHHGHG��� � �� �ZRXOG
VSHOO�IDLOXUH��%XW�VXUHO\ �WKLV�LV�ZURQJ��,I�P D[ LP DOLVP �ZHUH�LQ�IRUFH��YHU\ �IHZ �SUHGLFDWLRQV�ZLOO�ZH�EH
DEOH�WR�GR��LI�DQ\ ��7KH�P DMRULW\ �RI�REMHFWV�RI�RXU�ZRUOG�SRVVHVV�WKHLU�SURSHUWLHV�LQ�D�P HDVXUH�OHVV
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WKDQ�FRP SOHWH��WKLV�LV�WKH�UXOH��WKH�H[ FHSWLRQ�LV�WR�KDYH�DQ�DWWULEXWH�DEVROXWHO\ ��7KH�VROXWLRQ�WR�WKH
VOLSSHU\ �VORSH�RXJKW�WR�EH�HOVHZKHUH��%XW�ZKHUH"�: H�KDYH�H[ SORUHG�DOO�SDWKV��ZH�FRXOG�UHMHFW�HLWKHU
D�SUHP LVH�RU�WKH�YDOLGLW\ �RI�WKH�DUJXP HQW��%RWK�ZD\ V�KDYH�WHUULEOH�RXWFRP HV��: KDW�FDQ�ZH�GR"

� ���5DQJH�RI�WKH�SUREOHP

,W�LV�ZRUWK�P HQWLRQLQJ�WKDW�D�ORW�P DQ\ �ZRUGV�RI�RXU�HYHU\ GD\ �RUGLQDU\ �ODQJXDJH�DUH�VXVFHSWLEOH�WR
VRULWLFDO� SDUDGR[ HV�� QRW� RQO\ � ´KHDSµ�� ´EDOGµ� DQG� ´FORVH� WRµ�� EXW� DOVR� ¶FLW\ ·�� ¶P RXQWDLQ·�� FRORXU
SUHGLFDWHV��SDLU�RI�RSSRVLWHV�OLNH�WDOO���VKRUW��\ RXQJ���ROG��KRW���FROG��SRRU���ULFK��VORZ���IDVW��IDW��
VOHQGHU��IHZ ���P DQ\ ��VLFN���KHDOWK\ ��JHQHURXV���VWLQJ\ ��SROLWH���LP SROLWH��LQWHOOLJHQW���XQLQWHOOLJHQW�
HWF��,Q�JHQHUDO��LW�FRXOG�EH�VDLG�WKDW�DQ\ �ZRUG�FDSDEOH�RI�FRP SDUDWLYH�FRQVWUXFWLRQV��RI�VXSHULRULW\
RU� LQIHULRULW\ �� TXDOLILHV� IRU� HQWHULQJ� LQWR� D� VRULWHV� DUJXP HQW�� WKDW� LV�� DQ\ � ZRUG� ZKLFK� UHIHUV� WR
SURSHUWLHV�ZKLFK�FDQ�EH�KDG�LQ�GLIIHUHQW�GHJUHHV��P RUH�RU�OHVV�

$V�LW�KDSSHQV�ZLWK�RWKHU�SKLORVRSKLFDO�SHUSOH[ LWLHV��WKH�RQH�KHUH�WR�EH�VXUYH\ HG�KDV�EURXJKW
WR�WKH�IRUH�RSSRVLQJ�ZD\ V�WR�GHDO�ZLWK�LW��3KLORVRSKHUV�DUH�GLYLGHG�DV�WR�KRZ�WKH�DUJXP HQW�VKRXOG
EH�MXGJHG��ZKHWKHU�YDOLG�RU�QRW��RU��P RUH�UDGLFDOO\ ��LI�LW�VKRXOG�EH�DP HQDEOH�WR�ORJLFDO�HYDOXDWLRQ
DW�DOO��( YHQ�VRP H�DOWHUQDWLYH�GHILQLWLRQV�RI�YDOLGLW\ �KDYH�EHHQ�SURSRVHG�DV�SDUW�RI�D�UHVROXWLRQ��,I�LW
WXUQV�RXW�WKDW�LW�LV�D�VRSKLVP ��ZKHUH�GRHV�WKH�P LVWDNH�OLH"�: KDW�DUH�WKH�SODXVLEOH�ZD\ V�RXW"�: H�ZLOO
EH�FRQFHUQHG�ZLWK�WKHVH�TXHVWLRQV�DQG�RWKHUV�LQ�WKH�IROORZLQJ�FKDSWHUV��

� ���&ORVHO\ �UHODWHG�SUHVRFUDWLF�GRFWULQHV

$OWKRXJK�WKHUH�LV�QRW�P XFK�HYLGHQFH�DERXW�ZKDW�( XEXOLGHV·�SXUSRVH�ZDV��VRP H�RI�KLV�WDUJHWV�FRXOG
KDYH�EHHQ�WKH�SULQFLSOHV�RI�H[ FOXGHG�P LGGOH�DQG�RI�QRQ�FRQWUDGLFWLRQ��DQG�SOXUDOLVP ��6DLQVEXU\ �DQG
: LOOLDP VRQ��S��� � � � ��

,Q�WKLV�FRQQH[ LRQ��LW�LV�ZRUWKZKLOH�WR�P DNH�D�EULHI�KLVWRULFDO�H[ FXUVXV�LQ�RUGHU�WR�ORRN�DW�D
FRXSOH�RI� SUHVRFUDWLF�WKLQNHUV��QDP HO\ ��+HUDFOLWXV�DQG�$QD[ DJRUDV��ZKRVH�GRFWULQHV�SURYLGH�DQ
RQWRORJLFDO�VXSSRUW�IRU�WKH�IX] ] \ �VROXWLRQ�WR�WKH�SDUDGR[ �

D��+HUDFOLWXV

/ HW�P H�ILUVW�JLYH�VRP H�TXRWDWLRQV�IURP �+HUDFOLWXV��

) UJ��%� � ��7KH�SDWK�XS�DQG�GRZQ�LV�RQH�DQG�WKH�VDP H��
) UJ��%� � �����GD\ �DQG�QLJKW����DUH�RQH��
) UJ��%� � �����WKH�VDP H�WKLQJ�LV����OLYLQJ�DQG�GHDG��DZDNH�DQG�DVOHHS��\ RXQJ�DQG�ROG��IRU�WKH
ODWWHU�FKDQJH�DQG�DUH�WKH�IRUP HU��DQG�DJDLQ�WKH�IRUP HU�FKDQJH�DQG�DUH�WKH�ODWWHU��%DUQHV�
SS��� � � ��� � � � ��
) UJ��� ��: KDW�LV�LQ�RSSRVLWLRQ�LV�LQ�DJUHHP HQW��DQG�WKH�P RVW�EHDXWLIXO�KDUP RQ\ �FRP HV�RXW
RI�WKLQJV�LQ�FRQIOLFW�����6ZHHW��S��� � �

7KH� RSHQLQJ� VHQWHQFH� RI� ) UJ�� � � VD\ V�� ©- ° � w� - ?! #/ � � ) / � Q; N#� ª � �,ELG��� S�� � ��� $Q� DOWHUQDWLYH
WUDQVODWLRQ�FDQ�EH��©ZKDW�LV�RSSRVLWH�FRLQFLGHVª ���7KH�P HDQLQJ�RI�WKH�YHUE�LV�WDNHQ�IRUP �3DEyQ��S�
� � � ��VXE�YRFH���

7KRVH�ZKR�ZDQW�WR�DVFULEH�WR�+HUDFOLWXV�WKH�GRFWULQH�RI�WKH�LGHQWLW\ �RI�RSSRVLWHV�WDNH�WKHVH
IUDJP HQWV�DW�IDFH�YDOXH��7KH�P DWWHU�LV�P XFK�GHEDWDEOH��QRQHWKHOHVV�OHW�P H�P DNH�D�VKRUW�FRP P HQW�
,W�VHHP V�WKDW�ZH�GRQ·W�KDYH�WZR�FRQWUDU\ �SURSHUWLHV�LQ�WKH�VWURQJ�VHQVH�RI�EHLQJ�DSDUW��HDFK�RQ�LWV
RZQ��EXW�WZR�ZKLFK�DUH�VRP HKRZ�RQH��QRW�GLIIHUHQW�WKRXJK�GLVWLQFW��+RZ�FRXOG�WKDW�EH�SRVVLEOH"
2QH�SODXVLEOH�ZD\ �WR�XQGHUVWDQG�LW�LV�WR�VD\ �WKDW�WKH�RSSRVLWHV�DUH�GLVWLQFW�DVSHFWV�RI�WKH�VDP H
DWWULEXWH��P D\ EH�RQH�LV�MXVW�D�ORZHU�GHJUHH�RI�WKH�RWKHU��$V�H[ SUHVVHG�E\ �5DOSK�: DOGR�( P HUVRQ�
�
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3 Basic selection from Essays, Poems and Apothegms, ed. By Edward C. Lindeman, New
York, The New American Library, 1954, 47 43 - VII 261. Cited by Peña [1979], Book III, p. 207.

4 See Professor Marc Cohen’s History of Ancient Philosophy Lecture Notes, in URL:
«http://faculty.washington.edu/smcohen/320/anaxag.htm»

1 RQVHQVH� LV� RQO\ � VHQVH� GHUDQJHG�� FKDRV� LV� SDUDGLVH� GLVORFDWHG�� SRYHUW\ � LV� ZHDOWK
GHFRP SRVHG��� �

&RQWUDU\ �SURSHUWLHV��+HUDFOLWXV�VDLG��DUH�XQLILHG��2QH�SDUWDNHV�LQ�WKH�QDWXUH�RI�WKH�RWKHU��WKH\ �DUH
QRW�FRP SOHWHO\ �VHSDUDWHG�IURP �HDFK�RWKHU��7KHUH�LV�QR�GLYRUFH��UXSWXUH�RU�DQ�DE\ VP ��QRU�D�GLYLGH
EHWZHHQ�WKHP ��EXW�KDUP RQ\ ��+RZ �LV�DOO�WKDW�SRVVLEOH"�+HUH�WKH�VRULWHV� P D\ �KHOS�XV�WR� ILQG�DQ
DQVZHU��EHFDXVH� WKHUH�LV�D�VHULHV�RI�LQWHUP HGLDWH�EHLQJV� IRUP LQJ�D�FRQWLQXXP �ZKLFK�XQLWHV�WKH
´WZRµ�H[ WUHP HV��OLNH�D�EULGJH��

E��$QD[ DJRUDV

$QD[ DJRUDV·� ) UDJP HQW� � � ILWV� LQ� YHU\ � ZHOO� KHUH� DIWHU� ZKDW� ZH� KDYH� MXVW� VDLG� LQ� WKH� SUHYLRXV
SDUDJUDSK�

7KH�WKLQJV�LQ�WKH�RQH�ZRUOG�RUGHU�KDYH�QRW�EHHQ�VHSDUDWHG�DSDUW�IURP �HDFK�RWKHU��QRU�\ HW
FKRSSHG� DSDUW� ZLWK� DQ� D[ H�� QHLWKHU� WKH� KRW� IURP � WKH� FROG� QRU� WKH� FROG� IURP � WKH� KRW
�6FKRILHOG��S��� � � � �

8 QOLNH��$ULVWRWOH�RU�GXDOLVWV��WKHUH�DUH�QR�GLFKRWRP LHV��QR�FXWRII�EHWZHHQ�WKH�FRQWUDULHV��7KLV�LV�LQ
OLQH�ZLWK�RQH�RI�$QD[ DJRUDV·�P RVW�IDP RXV�FRQWHQWLRQV��WKH�SULQFLSOH�RI�8 QLYHUVDO�0 L[ WXUH� � �LQ�) UJ�
� ��WR�ZLW�

���DOO�WKLQJV�ZLOO�EH�LQ�HYHU\ WKLQJ��QRU�FDQ�WKH\ �H[ LVW�VHSDUDWHO\ ��EXW�DOO�VKDUH�D�SRUWLRQ�RI
HYHU\ WKLQJ�����QRQH�RI�WKHP �FRXOG�EH�VHSDUDWHG��QRU�FRP H�WR�EH�RQ�LWV�RZQ��EXW�DV�LQ�WKH
EHJLQQLQJ�VR�WRR�QRZ�DOO�WKLQJV�P XVW�EH�WRJHWKHU��,ELG���S��� � � ��

&OHDUO\ �WKLV�IUDJP HQW�UHLWHUDWHV�WKH�SRLQW�P DGH�HDUOLHU��DOO�WKLQJV��RSSRVLWHV�HQFRP SDVVHG��DUH�QRW
DORQH� DQG� GLVMRLQHG�� EXW� IXOO\ � LQWHJUDWHG�� VKDULQJ� DOO� WKHLU� EHLQJ�� 6WUDQJH� DV� LW� P D\ � VRXQG�
$QD[ DJRUDV� KHOG� WKDW� QRW� RQO\ � WKH� RSSRVLWHV�� EXW� DOO� WKLQJV� DUH� EOHQGHG�� / HW� XV� UHDG� $ULVWRWOH·V
WHVWLP RQ\ ��LQ�KLV�3K\ VLFV��S��� � ���UHSRUWLQJ�$QD[ DJRUDV·�EHOLHI�WKDW��

���VLQFH�WKH�RSSRVLWHV�FRP H�IURP �HDFK�RWKHU��WKH\ �P XVW�KDYH�EHHQ�SUHVHQW�LQ�HDFK�RWKHU
�� � � D� � � � � � �

: KHQFH��QR�ZRQGHU�WKDW�$QD[ DJRUDV�KDV�VDLG�WKDW�VQRZ�LV�EODFN��DV�LQIRUP HG�E\ �6H[ WXV�( P SLULFXV
�3LUUK���� ��� � � ��) LQDOO\ ��,�ZRXOG�OLNH�WR�DGG�) UDJP HQW�� ��ZKLFK�P D\ �YHU\ �ZHOO�EH�RQH�RI�WKH�DQFHVWRUV
RI�WKH�VRULWHV�

) RU�RI�WKH�VP DOO�WKHUH�LV�QR�OHDVW�EXW�DOZD\ V�D�OHVVHU����EXW�DOVR�WKHUH�LV�DOZD\ V�D�ODUJHU�WKDQ
WKH�ODUJH������%XW�ZLWK�UHVSHFW�WR�LWVHOI�HDFK�WKLQJ�LV�ERWK�ODUJH�DQG�VP DOO��6FKRILHOG��S��� � � �

,�EHOLHYH�WKLV�IDP LO\ �RI�DQFLHQW�GRFWULQHV�KDYH�VRP H�WUXWK��DW�OHDVW�DUH�UDWLRQDOO\ �FRQFHLYDEOH��DQG
VTXDUH�YHU\ �ZHOO�ZLWK�WKH�VRULWHV��

,Q� WKH� VXEVHTXHQW� FKDSWHUV� ZH� ZLOO� FULWLFDOO\ � UHYLHZ� VHYHUDO� DWWHP SWV� WR� GHDO� ZLWK� WKH
SDUDGR[ ��EHJLQQLQJ�ZLWK�WKH�P RVW�FRQVHUYDWLYH�SURSRVDOV��WR�HQG�ZLWK�WKH�P RVW�UHYROXWLRQDU\ �QRQ
FODVVLFDO�ORJLFV��2QH�RI�RXU�P DLQ�FRQFHUQV�ZLOO�EH�ZKHWKHU�WKH�P DMRU�SUHP LVV�LV�FRQVLGHUHG�WUXH�RU
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IDOVH��$V�,�ZLOO�WU\ �WR�VKRZ��HLWKHU�\ RX�DFFHSW�FRQWLQXLW\ ��RU�\ RX�SRVWXODWH�DQ�XQUHDO�GLFKRWRP \ ��7KH
DOWHUQDWLYHV�DUH��VP RRWK�WUDQVLWLRQ�RU�VKDUS�ERXQGDU\ �
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: KHQ�FRQIURQWHG�ZLWK�D�SUREOHP ��P DQ\ �SKLORVRSKHUV�WKLQN�WKDW�WKH�VROXWLRQ�P XVW�FRQVLVW�LQ�D�IRUP
RI�VXEMHFWLYL] DWLRQ��L�H���DSSHDOLQJ�WR�D�IHDWXUH�RI�WKH�VXEMHFW�VKRXOG�VROYH�WKH�TXHVWLRQ�DW�KDQG��6R�
IRU�H[ DP SOH��LQ�RUGHU�WR�GHDO�ZLWK�WKH�LVVXH�RI�KRZ�LW�LV�SRVVLEOH�WR�P HDQLQJIXOO\ �WDON�DERXW�QRQ
H[ LVWHQW�HQWLWLHV��VRP H�WKHRULVWV�DUH�IRQG�RI�UHGXFLQJ�WKRVH�WKLQJV�WR�P HQWDO�FRQFHSWV��RU�LGHDV�LQ
WKH�KHDG��WKHUHE\ �GHSULYLQJ�WKHP �RI�DQ\ �REMHFWLYH�EHLQJ��LQGHSHQGHQW�RI�WKH�VXEMHFW��3RVLWLRQV�RI
WKLV�VRUW�KDYH�EHHQ�FRP P RQ�LQ�SKLORVRSK\ ��7KH�WKHRU\ �ZH�DUH�JRLQJ�WR�GLVFXVV�LQ�WKLV�FKDSWHU�LV�MXVW
RI�WKLV�W\ SH��6HYHUDO�SURSRVDOV�WR�DYRLG�WKH�WKUHDW�WR�&/ �SRVHG�WKH�VRULWHV�SDUDGR[ �KDYH�EHHQ�P DGH
DORQJ�WKLV�OLQH��QRWDEO\ �WKDW�RI�7LP RWK\ �: LOOLDP VRQ��,Q�KLV�ERRN�9DJXHQHVV��>� � � � D@��&KDSWHUV��
DQG�� ���KH�H[ SODLQV�IX] ] LQHVV�DV�D�NLQG�RI�LJQRUDQFH��HODERUDWLQJ�DQ�LQJHQLRXV�WKHRU\ ��ZKLFK�KDV
UHFHLYHG� P XFK� DWWHQWLRQ� LQ� WKH� SKLORVRSKLFDO� OLWHUDWXUH� RI� ODWH�� : H� ZLOO� LQ� WXUQ� UHYLHZ� WZR� FRUH
FRP SRQHQWV�RI�WKLV�HSLVWHP RORJLFDO�VKLIW��7KH�ILUVW�LV�WKH�FODLP �WKDW�WKH�SULQFLSOH�RI�ELYDOHQFH�DSSOLHV
WR�WKH�VR�FDOOHG��YDJXH��VHQWHQFHV��DQG��WKH�VHFRQG��KLV�H[ SODQDWLRQ�RI�ZK\ �ZH�DUH�LJQRUDQW�RI�WKHLU
WUXWK�YDOXH��$IWHU�DSSHQGLQJ�VRP H�P LQRU�SRLQWV��WKH�ZKROH�WKHRU\ �ZLOO�EH�HYDOXDWHG�

� ���%LYDOHQFH�$SSOLHV�WR�%RUGHUOLQH�&DVHV

D��7KH�$UJXP HQW

: LOOLDP VRQ��D�VWDXQFK�GHIHQGHU�RI�&/ �DQG�LWV�SULQFLSOH�RI�ELYDOHQFH���3%���DUJXHV�E\ �UHGXFWLR�DG
DEVXUGXP ��5$$��DJDLQVW�LQGHWHUP LQLVP ��ZKLFK�KROGV�WKDW�VHQWHQFHV�FRQWDLQLQJ�IX] ] \ �WHUP V�ODFN�DQ\
WUXWK�YDOXH��%HIRUH�ORRNLQJ�DW�WKLV�SURRI��OHW�XV�EHJLQ�E\ �OD\ LQJ�GRZQ�WKUHH�GHILQLWLRQV��) LUVW��WKH
IRUP XODWLRQ�RI�3%��+H�FODULILHV�WKDW�LQ�RUGHU�QRW�WR�P LVV�WKH�SRLQW�RI�WKH�FRQWURYHUV\ ��WKH�WUXWK�EHDUHU
P XVW�EH�DQ�XWWHUDQFH�UDWKHU�WKDQ�D�SURSRVLWLRQ�� �©WKH�REMHFW�RI�WKH�VD\ LQJª �>� � � � D@��S��� � � � �RU
D� VWDWHP HQW�� EHFDXVH� DQ� LQGHWHUP LQLVW� FRXOG� DFFHSW� ELYDOHQFH� IRU� SURSRVLWLRQV� EXW� GHQ\ � LW� IRU
XWWHUDQFHV�� RQ� WKH� JURXQG� WKDW� D� IX] ] \ � XWWHUDQFH� LV� DP ELJXRXV�� H[ SUHVVLQJ� WUXH� DQG� IDOVH
SURSRVLWLRQV�� WKLV� P LJKW� UHVXOW� LQ� D� IRUP � RI� VXSHU�YDOXDWLRQLVP �� WKDW� ZH� ZLOO� UHYLHZ� LQ� WKH� QH[ W
FKDSWHU��$FFRUGLQJO\ ��WKH�VWDWHP HQW�RI�WKH�SULQFLSOH�EHFRP HV�

�3%� ) RU�DOO�X��LI�X�VD\ V�WKDW�S��WKHQ�HLWKHU�X�LV�WUXH��RU�X�LV�IDOVH�

ZKHUH�X�LV�WR�EH�UHSODFHG�E\ �WKH�QDP H�RI�DQ�XWWHUDQFH��DQG�S�LV�D�GHFODUDWLYH�VHQWHQFH�VD\ LQJ�WKDW
VRP HWKLQJ�KDSSHQV��

7KHQ� RXU� DXWKRU� DGGV� WZR� P RUH� SULQFLSOHV� GHILQLQJ� WKH� SUHGLFDWHV� ¶WUXH·� DQG� ¶IDOVH·�
DEEUHYLDWLQJ�¶LI�DQG�RQO\ �LI·�E\ �¶LII·��DV�XVXDO�

�7�� ,I�X�VD\ V�WKDW�S��WKHQ�X�LV�WUXH�LII�S�
�) � ,I�X�VD\ V�WKDW�S��WKHQ�X�LV�IDOVH�LII�QRW�S�

7KH�FRQMXQFWLRQ�RI�WKHVH�7DUVNL�OLNH�VFKHP DV�LV�FDOOHG�WKH�DULVWRWHOLDQ�DFFRXQW�RI�WUXWK��
2Q� WKHVH� EDVHV�� WKH� 5$$� RI� LQGHWHUP LQLVP � UXQV� DV� IROORZV�� OHWWLQJ� S� EH� DQ\ � VHQWHQFH

GHQRWLQJ�D�ERUGHUOLQH�FDVH�

�� �� X�VD\ V�WKDW�S
�� �� 1 RW��X�LV�WUXH��RU�X�LV�IDOVH +\ S��IRU�5$$�� �LQGHWHUP LQLVW�WKHVLV�
�� D� X�LV�WUXH�LII�S �7����� � ��P RGXV�SRQHQV��0 3�
�� E�� X�LV�IDOVH�LII�QRW�S �) ����� � ��0 3
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5 If you have an equivalence, and a context where one of the equivalents occurs, you can
substitute it for the other.

6 The negation of a disjunction is equivalent to the conjunction of the negated disjuncts.

� � � 1 RW��S�RU�QRW�S �� ���� � D����� E���5HSODFHP HQW�

� � � 1 RW�S�DQG�QRW�QRW�S �� ���' H0 RUJDQ�

6R�WKH�GHQLDO�RI�%LYDOHQFH�LQ��� ��OHDGV�WR�D�FRQWUDGLFWLRQ�LQ��� ���%XW�VLQFH��DFFRUGLQJ�WR�: LOOLDP VRQ�
�� ��LV�DEVXUG���� ��LV�QRW�WHQDEOH��7KH�VDP H�FDQ�EH�VDLG�RI�WKH�GHQLDO�RI�WKH�SULQFLSOH�RI�H[ FOXGHG
WKLUG��LQ��� ���VR�: LOOLDP VRQ��>� � � � D@��S��� � � � �KROGV�WKDW�WKH�©VXSSRVLWLRQ�RI�LQWHUP HGLDU\ �FDVHVª
LV�LQFRKHUHQW��7KH�FRQFOXVLRQ�LV�WKDW�IX] ] \ �VHQWHQFHV�DUH�ELYDOHQW��KDYH�RQH�FODVVLFDO�WUXWK�YDOXH�
DOWKRXJK�ZH�GR�QRW�NQRZ�ZKLFK��LW�FDQQRW�EH�WKDW�WKH\ �DUH�LQGHWHUP LQDWH��XQOHVV�WKH\ �GR�QRW�VD\
DQ\ WKLQJ��,Q�WKLV�P DQQHU��WKH�ZKROH�RI�FODVVLFDO�ORJLF�LV�SUHVHUYHG�

E��$UH�,QWHUP HGLDWH�&DVHV�$EVXUG"

&RP P HQWLQJ�RQ�VRP H�UHDFWLRQV�WR�KLV�DUJXP HQW��: LOOLDP VRQ�HQWHUWDLQV�WKH�SRVVLELOLW\ �RI�HVFDSLQJ
WKH�UHGXFWLR�E\ �VWUHQJWKHQLQJ�3%�E\ �P HDQV�RI�D�GHILQLWHO\ �RSHUDWRU��+LV�FRP P HQWV�DUH�LP SRUWDQW
QRW�RQO\ �EHFDXVH�WKH\ �ZHUH�FKDOOHQJHG�E\ � : ULJKW��DV�ZH�ZLOO�VHH�ODWHU� LQ�WKLV�FKDSWHU��EXW�DOVR
EHFDXVH�WKH\ �GLVFORVH�: LOOLDP VRQ·V�RSSRVLWLRQ�WR�GHJUHHV�RI�WUXWK��

%XW�EHIRUH�SURFHHGLQJ��LW�LV�FRQYHQLHQW�WR�LQWURGXFH�VRP H�QRWDWLRQ��: H�ZLOO�XVH�¶' ·�IRU�WKH
GHILQLWHO\ �RSHUDWRU��¶� ·�IRU�QRW��DQG�¶¤ ·�IRU�GHILQLWHO\ �IDOVH��1 RWH�WKDW�¤ S�LV�WKH�VDP H�DV�' �� �S��' �FDQ
EH�DWWDFKHG�HLWKHU�WR�WKH�WUXWK�SUHGLFDWH��RU�WR�WKH�VHQWHQFH�S��,Q�WKLV�ODWWHU�FDVH��LI�S�LV�¶7LP RWK\
LV�WKLQ·��' S�VD\ V�WKDW�7LP RWK\ �LV�GHILQLWHO\ �WKLQ��FOHDUO\ �RU�NQRZDEO\ �VR��DFFRUGLQJ�WR�WKH�HSLVWHP LF
LQWHUSUHWDWLRQ��) URP �DQRWKHU�SHUVSHFWLYH��DOWHUQDWLYH�UHDGLQJV�RI�¶' S·�DUH��S�LV�WRWDOO\ ��DEVROXWHO\ �
� � � � � WUXH�� ZLWKLQ� D� P XOWLYDOXHG� ORJLF�� ZKHUH� ' � LV� WDNHQ� DV� D� IXQFWRU� RI� VWURQJ� DIILUP DWLRQ�� 2 I
FRXUVH��: LOOLDP VRQ·V�FULWLFLVP �LV�GLUHFWHG�DJDLQVW�D�P XOWLYDOXHG�VHP DQWLFV�RI�' �

: LWK�WKH�KHOS�RI�WKLV�QRWDWLRQ��WKH�VWUHQJWKHQHG�YHUVLRQ�RI�3%�LV�

�3%�
 X�LV�GHILQLWHO\ �WUXH�RU�GHILQLWHO\ �IDOVH��' X�Z�¤ X�

ZKHUH�� ,� KDYH� RP LWWHG� WKH� DQWHFHGHQW� ¶LI� X� VD\ V� WKDW� S·� IRU� VLP SOLFLW\ �� 7KHQ� UHFRQVWUXFWLQJ� WKH
SUHYLRXV�5$$�LQ�WHUP V�RI��3%�
 ��WKH�UHDVRQLQJ�EHFRP HV�

�� 
� 1 RW��X�LV�GHILQLWHO\ �WUXH�RU�GHILQLWHO\ �IDOVH � ���' X�Z�¤ X����
�� D·� X�LV�GHILQLWHO\ �WUXH�LII�GHILQLWHO\ �S ' X�� �' S
�� E·� X�LV�GHILQLWHO\ �IDOVH�LII�GHILQLWHO\ �QRW�S ¤ X�� �' � S
�� 
�� 1 RW��GHILQLWHO\ �S�RU�GHILQLWHO\ �QRW�S � ���' S�Z�' � S��
�� 
� �� 1 RW�GHILQLWHO\ �S�DQG�QRW�GHILQLWHO\ �QRW�S � ' S�Y�� ' � S�

RU��HTXLYDOHQWO\ ��� ' S�Y�� ¤ S��ZKLFK��DFFRUGLQJ�WR�: LOOLDP VRQ��GRHV�QRW�VHHP �WR�EH�D�FRQWUDGLFWLRQ�

1 RZ��WKH�SUREOHP �KH�WKLQNV�WKLV�UHIRUP XODWLRQ�KDV�LV�KRZ�WR�JLYH�D�QRQ�HSLVWHP LF�DFFRXQW
RI�¶' ·��/ HW�P H�TXRWH�D�SDVVDJH��>� � � � D@��SS��� � � � � � � � �

' HILQLWH�WUXWK�LV�VXSSRVHG�WR�EH�P RUH�WKDQ�P HUH�WUXWK��DQG�GHILQLWH�IDOVLW\ �P RUH�WKDQ
P HUH�IDOVLW\ ��%XW�ZKDW�P RUH�FRXOG�LW�WDNH�IRU�DQ�XWWHUDQFH�WR�EH�GHILQLWHO\ �WUXH�WKDQ�MXVW
IRU�LW�WR�EH�WUXH"����KRZ�FRXOG�LW�IDLO�WR�EH�GHILQLWHO\ �WUXH�RWKHU�WKDQ�E\ �IDLOLQJ�WR�EH�WUXH"
���ZKDW� LV� WKH� GLIIHUHQFH� EHWZHHQ� EHLQJ� WKLQ� DQG� EHLQJ� GHILQLWHO\ � WKLQ"� ,V� LW� OLNH� WKH
GLIIHUHQFH�EHWZHHQ�EHLQJ�WKLQ�DQG�EHLQJ�YHU\ �WKLQ"



15

7 The extension of a predicate F is the set of all things to which F truly applies; and the
antiextension is the set of all things to which F does not apply.

%HORZ��LQ�6HFWLRQ�� E���ZH�ZLOO�ORRN�DW�: ULJKW·V�GLVFXVVLRQ�RI�WKLV�SDVVDJH��) RU�WKH�P RP HQW��OHW�XV
UHWXUQ�WR�WKH�LQLWLDO�IRUP XODWLRQ�DQG�VHH�ZKDW�WKH�LP SOLFDWLRQV�RI�3%�DUH�IRU�WKH�VRULWHV�SDUDGR[ ��7KH
FRP P DQGLQJ� LGHD� LV� WKDW� WKH� SULQFLSOH� RI� H[ FOXGHG� P LGGOH� DSSOLHG� WR� WKH� LQWHUQDO� VWUXFWXUH� RI
VHQWHQFHV�GHP DQGV�WKDW�HYHU\ WKLQJ�VKRXOG�IDOO�HLWKHU�LQ�WKH�H[ WHQVLRQ�RU�LQ�WKH�DQWL�H[ WHQVLRQ� �RI�WKH
SUHGLFDWH�LQ�TXHVWLRQ��EXW�LQ�WKH�SUREOHP DWLF�IX] ] \ �SUHGLFDWLRQV�ZH�GR�QRW�NQRZ�ZKLFK�LV�WKH�FDVH�

� ���2XU�,JQRUDQFH�RI�6KDUS�%RXQGDULHV

) RU�: LOOLDP VRQ��WKH�VRULWHV�DUJXP HQW�LV�YDOLG��EXW�LWV�VHFRQG�SUHP LVV�LV�IDOVH��/ HW�XV�UHP HP EHU�WKDW�
LQ�LWV�P DWKHP DWLFDO�LQGXFWLRQ�IRUP ��WKH�P DMRU�SUHP LVV�ZDV�

0 DM3UHP � ~DL�) DL�H�) DL� � � ��

ZKRVH�UHDGLQJ�LV�WKDW��IRU�DQ\ �SDLU�RI�FRQWLJXRXV�REMHFWV��DL�DQG�DL� � ��LQ�DQ�DSSURSULDWHO\ �RUGHUHG
VRULWLFDO�VHULHV��LI�WKH�ILUVW�LV�) ��VR�WRR�LV�WKH�VHFRQG��0 DNLQJ�WKH�0 DM3UHP �IDOVH�FODVVLFDOO\ �DP RXQWV
WR�WKHUH�EHLQJ�D�VKDUS�FXWRII�SRLQW�LQ�WKH�H[ WHQVLRQ�RU�P HDQLQJ�RI�WKH�SUHGLFDWH�) ��WKDW�LV��

} DL���) DL��Y�¤ �) DL� � � �

ZRXOG�KDYH�WR�EH�WUXH��WKDW�LV��WKHUH�LV�SDLU�RI�DGMDFHQW�REMHFWV�GLIIHULQJ�RQH�IURP �WKH�RWKHU��VD\ ��E\
RQH�KDLU�RU�RQH�JUDLQ��DQG�VXFK�WKDW�WKH�IRUP HU�LV�EDOG�RU�D�KHDS��EXW�LWV�VXFFHVVRU�LV�QRW�EDOG�RU
D� KHDS� DW� DOO�� : H� WRRN� WKLV� WR� EH� DQ� LQDGP LVVLEOH� UHVXOW�� 1 RQHWKHOHVV�� : LOOLDP VRQ� DFFHSWV� WKLV
FRQVHTXHQFH��DQG�WULHV�WR�GLVSHO�LWV�XQQDWXUDOQHVV�

%HIRUH�H[ DP LQLQJ�KRZ��OHW�P H�HODERUDWH�D�OLWWOH�ELW��E\ �FRP P HQWLQJ�RQ�D�SDVVDJH�ZKHUH
KH�DFNQRZOHGJHV�WKDW�IX] ] \ �FRQFHSWV�KDYH�VKDUS�ERXQGDULHV��+H�LV�DQDO\ VLQJ�WKH�VHQWHQFH�¶7LP RWK\
LV�WKLQ·��ZKHUH�7LP RWK\ �LV�D�ERUGHUOLQH�FDVH�RI�WKH�SUHGLFDWH�¶WKLQ·��,W�LV�VXSSRVHG�WKDW�WKH�WKLQQHVV
RI�D�SHUVRQ�VXSHUYHQHV�RQ�VRP H�SK\ VLFDO� IDFWV��OLNH�VRP H�P HDVXUH��4��RI�KHU�ERG\ �� ,Q�WKH�QH[ W
TXRWDWLRQ�,�KDYH�FKDQJHG�WKH�OHWWHU�¶P ·�E\ �4 ��LQ�RUGHU�WR�DYRLG�D�ODWHU�FODVK�

2Q�WKH�HSLVWHP LF�YLHZ�RI�YDJXHQHVV��WKHUH�DUH�YDOXHV�RI�¶4·�IRU�ZKLFK�DQ\ RQH�ZLWK�H[ DFW
SK\ VLFDO�P HDVXUHP HQWV�4�LV�XQNQRZDEO\ �WKLQ��: LOOLDP VRQ�>� � � � D@��S��� � � � �

�
7KLV�P HDQV�WKDW�WKHUH�LV�DQ�XSSHU�OLP LW�IRU�WKH�ZDLVW�P HDVXUH��VD\ �� � � �FP ���VR�WKDW�DQ\ �SHUVRQ
KDYLQJ�D�JLUWK�OHQJWK�JUHDWHU�WKDQ�� � �FP ��LV�QRW��WKLQ��HYHQ�LI�VKH�H[ FHHGV�WKH�ERXQG�E\ �MXVW�� ��
P P ��$QG�VLP LODUO\ �IRU�DOO�RWKHU�IX] ] \ �SUHGLFDWHV��WKHUH�DUH�SUHFLVHO\ �GHOLQHDWHG�IURQWLHUV��H[ FOXGLQJ
LQGHILQLWH�ERUGHUOLQH�FDVHV��&RQVHTXHQWO\ ��DOO�IX] ] \ �ZRUGV�KDYH�H[ DFW�GHOLP LWDWLRQV��EXW�WKHVH�DUH
XQNQRZDEOH�WR�XV��,W�LV�QRW�MXVW�WKDW�ZH�GR�QRW�NQRZ�WKDW�DQ\ ERG\ �P HDVXULQJ�� � �FP ��RU�OHVV�LV�WKLQ�
EXW�WKDW�LW�LV�LP SRVVLEOH�IRU�XV�WR�NQRZ�WKDW��LW�LV�QRW�D�FRQWLQJHQW�IDFW��EXW�D�P DWWHU�RI�SULQFLSOH�
7KLV�LV�GLVWLQFWLYH�RI�HSLVWHP LFLVP ��,JQRUDQFH�LV�RI�WKH�HVVHQFH�RI�IX] ] LQHVV��7KLV�JHQHUDOL] DWLRQ�LV
IXQGDP HQWDO�IRU�RXU�DXWKRU��EXW�LV�GXO\ �FULWLFL] HG�LQ�6HFWLRQ�� �

: K\ �LV�LW�WKDW�ZH�FDQQRW�NQRZ�ZKHUH�WKH�VKDUS�ERXQGDULHV�OLH"�,Q�RUGHU�WR�OHQG�FUHGLELOLW\
WR�KLV�SURSRVDO�� : LOOLDP VRQ�GHYLVHV�D�FRQFHSWLRQ�RI�LQH[ DFW�NQRZOHGJH��ZKLFK�KDV� WKH� UHTXLUHG
H[ SODQDWRU\ �SRZHU�RI�DFFRXQWLQJ�IRU�RXU�LQDELOLW\ �WR�NQRZ�WKH�SUHFLVH�ORFDWLRQ�RI�WKH�FOHDU�FXW�SRLQWV�
: H�QRZ�VXFFLQFWO\ �GHVFULEH�WKH�GHWDLOV�RI�KLV�DFFRXQW�
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8 Reliability can be a consequence of the justification condition (Ibid. p. 302, note 5).

D��5HOLDELOLVW�&RQFHSWLRQ�RI�. QRZOHGJH

,Q�RUGHU�IRU�D�EHOLHI�WR�TXDOLI\ �DV�NQRZOHGJH��LW�LV�QHFHVVDU\ ��DOWKRXJK�QRW�DV�SDUW�RI�WKH�GHILQLHQV
RI�¶NQRZOHGJH·���QRW�WKDW�LW�EH�LQIDOOLEOH��EXW�WKDW�LW�EH�UHOLDEOH�HQRXJK� � �L�H���WKDW�WKH�P HFKDQLVP
UHVSRQVLEOH�IRU�LWV�SURGXFWLRQ�FDQQRW�MXVW�DV�HDVLO\ �\ LHOG�D�IDOVH�EHOLHI�LQ�DQ�LQGLVFULP LQDEO\ �GLIIHUHQW
HQYLURQP HQW��/ HW�P H�LOOXVWUDWH�ZKDW�,�P HDQ��6XSSRVH�ZH�ORRN�DW�WKH�IDoDGH�RI�D�KRXVH�DFURVV�WKH
VWUHHW��DQG�WU\ �WR�FDOFXODWH�KRZ�P DQ\ �EULFNV�WKHUH�DUH�LQ�WKH�IURQW�ZDOO��: H�HVWLP DWH�URXJKO\ �DQG
VD\ �

´7KHUH�DUH�P RUH�WKDQ�� �� � � �EUHDNVµ��

1 RZ ��WKH�P HUH�WUXWK�RI�WKH�EHOLHI�LV�QRW�D�VXIILFLHQW�FRQGLWLRQ�IRU�NQRZOHGJH��IRU��LI�WKHUH�DFWXDOO\
ZHUH�EDUHO\ �� �� � � �EULFNV��RXU�RSLQLRQ�ZRXOG�KDYH�FRP H�RXW�WUXH��EXW�DV�D�P DWWHU�RI�SXUH�OXFN��DQG
FRQWUDULZLVH��ZHUH�WKHUH�MXVW�RQH�EULFN�OHVV��WKDW�LV��� �� � � � ��RXU�RSLQLRQ�ZRXOG�XQIRUWXQDWHO\ �KDYH
WXUQHG�RXW�IDOVH��%XW�NQRZOHGJH�LV�VDIH��ZKLOH�RXU�EHOLHI�LV�WRR�ULVN\ ��5HOLDEOH�EHOLHIV�DUH�VWDEOH��WKH\
FDQQRW�YDU\ �LQ�WKHLU�WUXWK�VWDWXV�GXH�WR�P LQXWH�FKDQJHV�LQ�WKH�VLWXDWLRQ�SURP SWLQJ�WKHP ��6R��EHVLGHV
EHLQJ�WUXH��DQ�RSLQLRQ�KDV�WR�P HHW�D�IXUWKHU�FRQGLWLRQ�IRU�EHLQJ�NQRZOHGJH��LW�P XVW�EH�WKH�FDVH�WKDW
IURP �DQ�DGHTXDWH�EHOLHI�ZH�VKRXOG�EH�DEOH�WR�GHGXFH�WKDW�WKH�VDP H�VLWXDWLRQ�KROGV�LQ�FLUFXP VWDQFHV
YDU\ LQJ�EHORZ�RXU�WKUHVKROG�RI�GLVFULP LQDWLRQ�

E��0 DUJLQ�IRU�( UURU�3ULQFLSOH

) URP �WKH�UHOLDELOLVW�FRQFHSWLRQ�RI�NQRZOHGJH�GHVFULEHG�LQ�WKH�SUHFHGHQW�SDUDJUDSK��ZH�FDQ�GHULYH
D�P DUJLQ�IRU�HUURU�SULQFLSOH��0 I( 3��IRU�VKRUW���7KLV�LV�WKH�WKHVLV�WKDW��

�0 I( 3� ,I�LW�LV�NQRZQ�WKDW�[ �LV�) ��WKHQ�DOO�VLP LODU�[ ·�DUH�DOVR�) ��

1 RWLFH�WKDW�WKH�FRUUHODWLRQ�HVWDEOLVKHG�LV�QRW�EHWZHHQ�NQRZOHGJH�DQG�NQRZOHGJH��QRU�EHWZHHQ�IDFW
DQG�IDFW��EXW�D�P L[ WXUH�RI�WKHP ��DQ�HQWDLOP HQW�IURP �NQRZOHGJH�WR�IDFW��) RU�H[ DP SOH��OHW�XV�DVVXP H
WKDW�ZH�NQRZ�WKDW�� � �� � � �JUDLQV�P DNH�D�KHDS��WKHQ�WKH�0 I( 3�VKRXOG�DOORZ�XV�WR�FRQFOXGH�WKDW
QRW�RQO\ �� � �� � � �JUDLQV��EXW�DOVR��VD\ ��� �� � � �JUDLQV�P DNH�D�KHDS��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�D�EHOLHI
LV�UHOLDEOH��DQG�WKHUHIRUH��FRXQWV�DV�NQRZOHGJH��RQO\ �LI�WKHUH�LV�D�P DUJLQ�IRU�HUURU��ZKLFK�P HDQV�WKDW
WKH�FRQGLWLRQ�WUXO\ �EHOLHYHG�WR�REWDLQ�LQ�D�SDUWLFXODU�FDVH�VKRXOG�DOVR�REWDLQ�LQ�DOO�UHOHYDQWO\ �VLP LODU
FDVHV��7R�FRQWLQXH�ZLWK�WKH�VDP H�H[ DP SOH��LI�LW�LV�NQRZQ�WKDW�Q�JUDLQV�P DNH�D�KHDS��WKHQ�QRW�RQO\
Q���� ��EXW�DOVR�Q�� �
 � JUDLQV�P DNH�D�KHDS��IRU�VRP H�VP DOO�
 �! �� ��7KHVH�ODWWHU�FDVHV�VKRXOG�DOVR�EH
VDQFWLRQHG�E\ �WKH�0 I( 3���5HP HP EHU�WKDW�ZKDW�LV�QHHGHG�LV�WR�SUHYHQW�D�WUXH�EHOLHI�IURP �EHLQJ�HDVLO\
WXUQHG�LQWR�D�IDOVH�RQH�E\ �D�OLWWOH�XQQRWLFHDEOH�DOWHUDWLRQ�LQ�WKH�REMHFWLYH�FLUFXP VWDQFHV��5HOLDEOH
EHOLHIV�DUH�QRW�WKDW�XQVWDEOH��

F��7DFNOLQJ�7KH�3DUDGR[

1 RZ�WKDW�WKH�0 I( 3�LV�LQ�SODFH��KRZ�LV�LW�SXW�WR�ZRUN�WR�GHIXVH�WKH�VRULWHV�SDUDGR[ "�: H�VDLG�DERYH
WKDW�� DFFRUGLQJ� WR� WKH� HSLVWHP LFLVW� YLHZ�� WKH� P DMRU� SUHP LVH� RI� WKH� DUJXP HQW� ZDV� IDOVH�� Z KLFK
LP SOLHG�WKDW��LQ� WKH� FDVH� RI� WKH�KHDS��WKHUH�ZDV�D�SDLU�RI�QXP EHU�RI�JUDLQV��DQ�DQG�DQ�� ��WR�EH�
UHVSHFWLYHO\ ��WKH�ODVW�WR�EXLOG�D�KHDS��DQG�WKH�ILUVW�WR�FRQVWLWXWH�D�QRQ�KHDS��6\ P EROLFDOO\ ��OHDYLQJ
DVLGH�WKH�H[ LVWHQWLDO�TXDQWLILHU�

�
 � +DQ�	 �¤ +DQ��
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,Q� RWKHU� ZRUGV�� WKH� VWUDWHJ\ � HP SOR\ HG� E\ � : LOOLDP VRQ� FRP SHOOHG� KLP � WR� DGP LW� WKH
XQZHOFRP H��
 ���EXW�QRZ�WKDQNV�WR�KLV�HSLVWHP LFLVW�WXUQ��WKH�H[ LVWHQFH�RI�WKH�FOHDUO\ �GLYLGLQJ�OLP LW
RI�WKH�WHUP �¶KHDS·�LV�P DGH�P RUH�SDODWDEOH�E\ �FRQVLGHULQJ�WKH�QHDWO\ �GUDZQ�OLQH�WR�EH�XQNQRZDEOH
WR�XV��6R�WKH�0 I( 3�ZDV�FRQWULYHG�WR�EH�LQ�FKDUJH�RI�H[ SODLQLQJ�WKH�XQNQRZDELOLW\ �RI��
 ���/ HW�XV�VHH
KRZ�LW�GLVFKDUJHV�LWV�H[ SODQDWRU\ �GXW\ �

7KH�QHHGHG�DSSOLFDWLRQ�RI�WKH�0 I( 3�WR�WKH�KHDS�LV��,I�LW�LV�NQRZQ�WKDW�DQ�JUDLQV�P DNH�D
KHDS��WKHQ�DQ�� �DOVR�P DNH�D�KHDS��/ HWWLQJ�¶. ·�EH�WKH�NQRZOHGJH�RSHUDWRU��ZKLFK�ZH�FDQ�UHDG�DV�LW
LV�NQRZQ�WKDW��ZH�KDYH�

�0 I( 3�K� . �+DQ� �H�+DQ�� �

$V�VKRXOG�EH�HYLGHQW�QRZ��QRERG\ �FDQ�NQRZ��
 ���EHFDXVH��LI�LWV�ILUVW�FRQMXQFW�ZHUH�NQRZQ��WKHQ�
E\ � �0 I( 3�K��LWV�VHFRQG�FRQMXQFW�ZRXOG�EH�IDOVH��DQG�WKHUHIRUH�XQNQRZDEOH�� : KHQFH��WKH�ZKROH
FRQMXQFWLRQ�LWVHOI�ZRXOG�EH�XQNQRZDEOH��4( ' ��

6R��ZH�FRQFOXGH�WKDW��LQ�HYHU\ �VRULWLFDO�VHULHV��WKHUH�H[ LVWV�D�FRXSOH�RI�REMHFWV��[ L�DQG�[ L� � �
ZKLFK�DUH�LQGLVFULP LQDEOH�DQG�\ HW�WKH�ILUVW�LV�) ��EXW�WKH�VHFRQG�LV�QRW�) ��EXW�ZH�FDQQRW�NQRZ�ZKLFK
[ L�DQG� [ L� � �VDWLVI\ �WKLV�FRQGLWLRQ��´) X] ] \ µ�WHUP V�KDYH�H[ DFW�ERXQGDULHV��WKRXJK�ZH�GR�QRW�NQRZ
WKHVH�

7R�VXP P DUL] H�: LOOLDP VRQ·V�P RVW�LP SRUWDQW�WHQHWV�VR�IDU��IX] ] \ �XWWHUDQFHV�DUH�ELYDOHQW�
WKHLU�IX] ] LQHVV�FRQVLVWLQJ�LQ�RXU�EHLQJ�XQDEOH�WR�NQRZ�ZKLFK�FODVVLFDO�WUXWK�YDOXH�WKH\ �SRVVHVV��%RWK
WKLV�LJQRUDQFH�DQG�WKH�RQH�FRQFHUQLQJ�VKDUS�GHOLP LWDWLRQV�RI�WKH�SUHGLFDWHV�LQYROYHG�DUH�H[ SODLQHG
E\ �WKH�0 I( 3�

� ���7KH�6XSHUYHQLHQFH�RI�9DJXHQHVV

7R�FRP SOHWH�RXU�SUHVHQWDWLRQ�RI�WKH�HSLVWHP LFLVW�WKHRU\ ��DQ�DGGLWLRQDO�UHP DUN�LV�LQ�RUGHU��FRQFHUQLQJ
WKH�FRP SOH[ �UHODWLRQ�EHWZHHQ�YDJXHQHVV�DQG�QRQ�OLQJXLVWLF�IDFWV��: LOOLDP VRQ�GRHV�QRW�ZDQW�WR�P DNH
D�VLP SOLVWLF�UHGXFWLRQ�RI�WKH�IRUP HU�WR�WKH�ODWWHU��+H�DVVHUWV�WKDW��LQ�JHQHUDO��©����VOLJKW�GLIIHUHQFHV
LQ�WKH�XVH�RI�D�YDJXH�WHUP �W\ SLFDOO\ �P DNH�VOLJKW�GLIIHUHQFHV�LQ�LWV�P HDQLQJª ��>� � � � @��S��� � � ��6HH
DOVR�>� � � � D@��S��� � � ��� � � � � � � � ��%XW�EHFDXVH�WKLV�XQUHVWULFWHG�WKHVLV�ZLOO�JLYH�KLP �VRP H�SUREOHP V
�DV� LQGLFDWHG�LQ�WKH�QH[ W�VHFWLRQ���KH�QDUURZV�LWV�XQLYHUVDO�DSSOLFDELOLW\ ��VD\ LQJ�WKDW�LW�GRHV�QRW
DOZD\ V�KROG� �>� � � � D@��S�� � � � ��>� � � � @�� S�� � � � � ��7KHQ�VOLJKW�FKDQJHV�LQ�XVH� �RU�LQ�WKH�SUHFLVH
VXEYHQLQJ� IDFWV��GR�QRW�ORJLFDOO\ �HQWDLO�VP DOO�FKDQJHV�LQ�P HDQLQJ�� IRU�WKHUH�UHP DLQV�D�FRP P RQ
P HDQLQJ�VRFLDOO\ �GHWHUP LQHG�RSHQ�WR�DOO�VSHDNHUV�RI�WKH�FRP P XQLW\ ��>� � � � D@��S��� � � ��� � � � ��©7KH
GLVSRVLWLRQV�RI�DOO�SUDFWLWLRQHUV�FROOHFWLYHO\ �GHWHUP LQH�D�VHQVH�WKDW�LV�DYDLODEOH�WR�HDFKª ��,ELG���S�
� � � ���

7KLV� EHLQJ� VR�� : LOOLDP VRQ� H[ SODLQV� WKH� UHODWLRQ� EHWZHHQ� IX] ] LQHVV� DQG� QRQ� OLQJXLVWLF
HQYLURQP HQW� LQ� WHUP V� RI� VXSHUYHQLHQFH�� WKH� P HDQLQJ�� P �� RI� D� IX] ] \ � WHUP � VXSHUYHQHV� RQ� WZR
XQGHUO\ LQJ� SKHQRP HQD�� H[ DFW� IDFWV�� H�� DQG� WKH� VRFLDO� XVH�� V�� RI� WKDW� WHUP �� 7HFKQLFDOO\ �� DQG
VLP SOLI\ LQJ��WKH�VXSHUYHQLHQFH�LV�GHILQHG�DV�IROORZV��

P �VXSHUYHQHV�RQ�H�LII�WKH�VDP H�H�LP SOLHV�WKH�VDP H�P ��
P �VXSHUYHQHV�RQ�V�LII�WKH�VDP H�V�LP SOLHV�WKH�VDP H�P �

) RU�H[ DP SOH��WKDW�WKH�WKLQQHVV�RI�D�SHUVRQ�VXSHUYHQHV�RQ�WKH�H[ DFW�P HDVXUHV�RI�KHU�ERG\ ��ZDLVW�DQG
WKH�OLNH�P HDQV�WKDW��LI�WZR�SHRSOH�VKDUH�WKHLU�SK\ VLFDO�P HDVXUHV��WKHQ�WKH\ �ERWK�DUH�>HTXDOO\ @�WKLQ�
$QG��YLFH�YHUVD��D�ZRUG�KDV�D�GLIIHUHQW�P HDQLQJ�RQO\ �LI�LW�LV�XVHG�GLIIHUHQWO\ ��WKDW�LV�FRQWUDSRVLQJ�WKH
GHILQLWLRQV�� D� GLIIHUHQFH� LQ� P � LP SOLHV� D� GLIIHUHQFH� LQ� H� RU� V�� EXW� QRW� WKH� RWKHU� ZD\ � DURXQG�� D
GLIIHUHQFH� LQ� H� RU� V� GR� QRW� QHFHVVDULO\ � LP SO\ � D� GLIIHUHQFH� LQ� P �� : LOOLDP VRQ� ZDUQV� WKDW� WKLV
VXSHUYHQLHQFH�LV�QRW�D�VLP SOH�RQH��©0 HDQLQJ�P D\ �VXSHUYHQH�RQ�XVH�LQ�DQ�XQVXUYH\ DEO\ �FKDRWLF
ZD\ ª ��,ELG���S��� � � � �
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9 Keefe, in her critical assessment of Williamson’s view, emphasises this problem. The
factor which has the last word is not use, but reality. Let me insert a couple of quotations from her
book. 

� �� �&ULWLFLVP

6HYHUDO�DXWKRUV�KDYH�WDNHQ�LVVXH�ZLWK�: LOOLDP VRQ·V�HSLVWHP LFLVW�GRFWULQH�RI�YDJXHQHVV�� : H�QRZ
UHYLHZ�WKH�P DLQ�SRLQWV�RI�WKH�GHEDWH��ILUVW�WKH�FULWLFV��DQG�WKHQ�: LOOLDP VRQ·V�UHVSRQVHV�LQWHUVSHUVHG�

D��6WHSKHQ�6FKLIIHU

6FKLIIHU� KDV� SXW� IRUZDUG� VRP H� REMHFWLRQV� LQ� WZR� DUWLFOHV�� 2QH� RI� WKHP � UHIHUV� WR� WKH� DSSDUHQW
LP SRVVLELOLW\ �RI�FRP P XQLFDWLRQ��6FKLIIHU�>� � � � @��S��� � � � ��6FKLIIHU�WDNHV�IRU�JUDQWHG�: LOOLDP VRQ·V
YLHZ�WKDW�GLIIHUHQFHV�LQ�XVH�GHWHUP LQH�GLIIHUHQFHV�LQ�P HDQLQJ��6FKLIIHU�>� � � � @��SS��� � � ��� � � Q��DQG
>� � � � @��S��� � � � ��) RU�WKLV�UHDVRQ��DQG�JLYHQ�WKDW�\ RX�DQG�,�HYLGHQWO\ �KDYH�GLIIHUHQW�GLVSRVLWLRQV�WR
XVH�WKH�WHUP �¶EDOG·��DQG�LI��IROORZLQJ�WKH�HSLVWHP LFLVW��WKLV�ZRUG�P HDQV��IRU�P H��WKH�SURSHUW\ �RI��VD\ �
KDYLQJ�OHVV�WKDQ�� �� � � �KDLUV�RQ�RQH·V�VFDOS��WKHQ�¶EDOG·��IRU�\ RX��P LJKW�ZHOO�P HDQ�WKH�SURSHUW\ �RI
KDYLQJ�OHVV�WKDQ�� �� � � �KDLUV��

: LOOLDP VRQ� UHFRJQL] HV� WKDW� WKHUH� LV� QR� VXFK� WKLQJ� DV� WKH� SURSHUW\ � RI� EHLQJ� EDOG�� IRU
RFFXUUHQFHV�RI�¶EDOG·�FDQ�H[ SUHVV�GLIIHUHQW�SURSHUWLHV�LQ�GLIIHUHQW�FRQWH[ WV�RI�XWWHUDQFH
�,G��>� � � � @��S��� � � � ��

) XUWKHUP RUH��GXH�WR�WKH�XQUHOLDELOLW\ �RI�WKH�EHOLHI�IRUP LQJ�P HFKDQLVP �DW�ZRUN�KHUH��WKHUH�LV�QR�ZD\
IRU�P H�WR�NQRZ�WKDW��IRU�\ RX��¶EDOG·�UHIHUV�WR�WKH�VHFRQG�SURSHUW\ �P HQWLRQHG��,I�DOO�WKLV�ZHUH�VR��LW
ZRXOG�EH�D�P LUDFOH�WKDW�ZH�XQGHUVWDQG�HDFK�RWKHU�ZHOO�ZKHQ�XVLQJ�IX] ] \ �ODQJXDJH��' HVSLWH�ZKDW
: LOOLDP VRQ�LQ�KLV�ERRN�KDV�VDLG�WR�WKH�FRQWUDU\ ��6FKLIIHU�UHP DLQV�XQFRQYLQFHG��

: LOOLDP VRQ·V�UHSO\ �KDV�VHYHUDO�FRP SRQHQWV��) LUVW��KH�DQVZHUV�WKDW�DQ\ �WKHRU\ �RI�IX] ] LQHVV
P XVW�IDFH�WKH�VDP H�FKDOOHQJH�RI�UHFRQFLOLQJ�GLIIHUHQW�XVH�ZLWK�VDP HQHVV�RI�P HDQLQJ��7KH�SUREOHP �
ZKLFK�GRHV�QRW�DIIHFW�WKH�HSLVWHP LF�YLHZ�DORQH��LV�KDQGOHG�E\ �UHO\ LQJ�RQ�WKH�VRFLDO�GHWHUP LQDWLRQ
RI�P HDQLQJ��DW�WKH�OHYHO�RI�WKH�FRP P XQLW\ ��DV�LW�ZDV�DOUHDG\ �VWDWHG�EULHIO\ �LQ�WKH�SUHYLRXV�6HFWLRQ�
6HFRQG��GLIIHUHQW�XVH�LV�QR�REVWDFOH�IRU�VDP H�UHIHUHQFH��VLQFH�,�P D\ �OHW�WKH�P HDQLQJ�RI�D�IX] ] \ �ZRUG
DV�,�XVH�LW�EH�GHIHUHQWLDOO\ �GHWHUP LQHG�E\ �LWV�P HDQLQJ�DV�\ RX�XVH�LW��©���RQH�VSHDNHU·V�UHIHUHQFH�FDQ
ORFN�RQ�WR�DQRWKHU·V�LI�WKHUH�LV�VXIILFLHQW�EXW�QRW�SHUIHFW�DJUHHP HQW�LQ�XVHª ��: LOOLDP VRQ�>� � � � @��S�
� � � ���7KLUG��KH�FRQFHGHV�WKDW�LQ�WKH�FDVH�RI�©YDJXH�H[ SUHVVLRQV�����WKHUH�DUH�P DQ\ �FORVHO\ �FOXVWHUHG
FDQGLGDWHV�IRU�UHIHUHQFHª ��EXW�WKDW��E\ �DFFHSWLQJ�WKHP ��KH�LV�QRW�P XOWLSO\ LQJ�WKH�HQWLWLHV�P RUH�WKDQ
RWKHU�WKHRULHV��,ELG���

6FKLIIHU�� LQ� KLV� VHFRQG� DUWLFOH� �>� � � � @�� SS�� � � � �� � � � � �� GHP DQGV� WKDW� DQ\ � DGHTXDWH
VROXWLRQ�WR�WKH�SDUDGR[ �UHMHFWLQJ�RQH�RI�LWV�SUHP LVHV�JLYH�D�VDWLVIDFWRU\ �DFFRXQW�RI�ZK\ �WKLV�SUHP LVH
LQLWLDOO\ �KDG�D�VHP EODQFH�RI�WUXWK��&RQFUHWHO\ ��: LOOLDP VRQ�QHHGV�WR�H[ SODLQ�ZK\ �WKH�HTXLYDOHQW�RI
WKH�P DMRU�SUHP LVV��WR�ZLW��¤ } DL��) DL�Y�¤ ) DL� � � � �JDLQHG�RXU�DVVHQW��+RZHYHU��WKH�SUREOHP �LV�WKDW
: LOOLDP VRQ·V�H[ SODQDWLRQ�RI�RXU�SUH�WKHRUHWLFDO�EHOLHI�WKDW�WKHUH�LV�QR�FXWRII�SRLQW�LQ�WHUP V�RI�RXU
FRJQLWLYH�LQDELOLW\ �WR�ORFDWH�LW�LV�LQFUHGLEOH��EHFDXVH�RXU�LQFDSDFLW\ �WR�ILQG�RXW�ZKHUH�WR�GUDZ�WKH�OLQH
LV�KDUGO\ �D�UHDVRQ�IRU�XV�WR�EHOLHYH�LQ�LWV�QRQ�H[ LVWHQFH��ZH�DUH�QRW�FRQYLQFHG�WKDW�WKHUH�LV�QR�VXFK
OLQH�MXVW�RQ�WKH�JURXQGV�WKDW�ZH�GR�QRW�SRVVHVV�WKH�P RVW�UHP RWH�LGHD�DERXW�KRZ�WR�ILQG�LW��,W�LV�OLNH
MXP SLQJ�IURP �HSLVWHP RORJLFDO�XQFHUWDLQW\ �WR�RQWRORJLFDO�LQGHWHUP LQDF\ ��D�IRUP �RI�YHULILFDWLRQLVP �ZLOO
HQVXH��6FKLIIHU�VXJJHVWV�WKDW�WKH�DWWUDFWLRQ�WKH�VHFRQG�SUHP LVV�RI�WKH�DUJXP HQW�H[ HUWV� RQ� XV�LV
H[ SODLQHG��QRW�E\ �RXU�LJQRUDQFH��EXW�E\ �RXU�OLQJXLVWLF�SUDFWLFH��3HUVRQDOO\ ��,�SUHIHU�WR�DFFRXQW�IRU�WKH
DEVHQFH�RI�VKDUS�ERXQGDULHV�E\ �DSSHDOLQJ�WR�WKH�REMHFWLYH�FRQWLQXXP �LQ�UHDOLW\ ��QDWXUH�GRHV�QRW
P DNH�OHDSV� �
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[The] sharp boundary [of a fuzzy predicate], if it has one, must be drawn entirely
in virtue of how we use that predicate. But we do not use ‘tall’ as if one hundredth
of an inch could make a difference to its applicability. 
But we need a reason to suppose that anything succeeds in pinning down precise
extensions when nothing appears to, in particular when there are no appropriate
natural boundaries in the world (Keefe, pp. 79; 83).

10 He alleges that it uses strong negation and strong biconditional, where some weak
versions of these are appropriate enough (Wright [1994], pp. 136-137).

,�P HQWLRQ�D�VHFRQG�VHULRXV�P LVJLYLQJ�ZRUU\ LQJ�6FKLIIHU��+H�ULJKWO\ �GRXEWV�WKDW�WKH�UHIHUHQFH
RI� D� IX] ] \ �WHUP �LV�©H[ TXLVLWHO\ � ILQH�WXQHGª �DV� : LOOLDP VRQ�SUHWHQGV��7\ SLFDO�LOOXVWUDWLRQV�RI� IX] ] \
VWDWHP HQWV�DUH��¶%HWW\ �ZDV�VWDQGLQJ�URXJKO\ �WKHUH·��¶,�ZRUNHG�IRU�D�OLWWOH�ZKLOH�\ HVWHUGD\ ·��¶,�SXW�D
SLQFK�RI�VDOW�LQ�WKH�VDXFH·��/ HW�XV�H[ DP LQH�WKH�VHFRQG�VHQWHQFH��: KDW�LV�WKH�UHIHUHQFH�RI�¶D�OLWWOH
ZKLOH·"�$FFRUGLQJ�WR�: LOOLDP VRQ��LW�LV�VRP HWKLQJ�SUHFLVHO\ �GHWHUP LQHG��,W�P D\ �EH�WKDW��DV�,�XVH�WKH
H[ SUHVVLRQ��LW�P HDQV�D�SHULRG�RI�WLP H�ODVWLQJ�H[ DFWO\ �WZR�KRXUV�DQG�IRUW\ �VHYHQ�VHFRQGV��7KHQ��WKH
VHQWHQFH�ZRXOG�EH�WUXH�LI�,�ZRUNHG�IRU�WKDW�ORQJ�\ HVWHUGD\ ��IDOVH��RWKHUZLVH��%XW�WKLV�LV�XQEHOLHYDEOH
�6FKLIIHU�>� � � � @��SS��� � � � � � � ��� � � � � � � � �
�

,Q�KLV�UHMRLQGHU�WR�WKH�ILUVW�RI�WKH�ODVW�WZR�REMHFWLRQV�VXP P DUL] HG�� : LOOLDP VRQ�DFNQRZO�
HGJHV��QRW�TXLWH�H[ SOLFLWO\ �DQG�LQ�VR�P DQ\ �ZRUGV��D�QRQ�H[ WUHP H�NLQG�RI�YHULILFDWLRQLVP ��

,�VXJJHVW�WKDW����ZH�DUH�WHP SWHG�WR�GHQ\ �WKH�WUXWK�RI� D� SURSRVLWLRQ�ZKHQ�ZH�FDQQRW
FRQFHLYH��HYHQ�LQ�EURDG�RXWOLQH��D�ZD\ �RI�FRP LQJ�WR�NQRZ�LWV�WUXWK�
( SLVWHP LFLVP � LV� LQFRQVLVWHQW� ZLWK� H[ WUHP H� YHULILFDWLRQLVW� � WKHRULHV� RI� UHIHUHQFH
�: LOOLDP VRQ�>� � � � @��SS��� � � ��� � � � �

%XW� GLVFRQIRUP LW\ � ZLWK� UDGLFDO� IRUP V� RI� YHULILFDWLRQLVP � GRHV� QRW� H[ FOXGH� FRP SDWLELOLW\ � ZLWK� LWV
P RGHUDWH�IRUP V��

7R�WKH�VHFRQG�REMHFWLRQ��KH�UHWRUWV�WKDW��LQ�RUGHU�WR�P HDQLQJIXOO\ �XVH�D�IX] ] \ �SUHGLFDWH�
VSHDNHU�DQG�KHDUHU�QHHG�QRW�GHOLQHDWH�WKH�DFFXUDWH�UDQJH�RI�LWV�H[ WHQVLRQ��SURYLGHG�WKDW�WKHUH�EH
FRP P RQ�HQRXJK�VKDUHG�P HDQLQJ��,G��>� � � � E@��S�� � � � � ��7R�XQGHUVWDQG�WKH�P HDQLQJ�RI�D�IX] ] \
H[ SUHVVLRQ�LV�©WR�EH�FRP SOHWHO\ �LQGXFWHG�LQWR�D�SUDFWLFH���ª ��,G��>� � � � D@��S��� � � � ��

E��&ULVSLQ�: ULJKW

: ULJKW�DSSUDLVHV�: LOOLDP VRQ·V�DUJXP HQWV�EDFNLQJ�XS�KLV�WZR�P DLQ�FODLP V��WKDW�WKHUH�H[ LVW�VKDUS
OLP LWV�LQ�WKH�H[ WHQVLRQ�RI�IX] ] \ �SUHGLFDWHV��DQG�WKDW�WKRVH�ERXQGDULHV�DUH�XQNQRZDEOH��

: ULJKW�LV�D�VSHFLDO�NLQG�RI�LQGHWHUP LQLVW��ZKR�FRQFHLYHV�WKH�VHQWHQFHV�GHQRWLQJ�ERUGHUOLQH
FDVHV�DV�WKRVH�ZKRVH�WUXWK�VWDWXV�KDV�QRW�EHHQ�GHFLGHG��,W�LV�QRW�WKDW�WKH\ �ODFN�WUXWK�YDOXH�EHFDXVH
WKH\ �DUH�QHLWKHU�WUXH�QRU�IDOVH��EXW�UDWKHU�WKH�TXHVWLRQ�RI�WKHLU�WUXWK�UHP DLQV�RSHQ��$FFRUGLQJ�WR�WKH
RUGLQDU\ �XQGHUVWDQGLQJ�ZKLFK�KH�DGKHUHV�WR��IX] ] \ �FDVHV�IRUP �D�©EOXUU\ �SHQXP EUDª �EHWZHHQ�WKH
H[ WHQVLRQ� RI� D� SUHGLFDWH� DQG� WKDW� RI� LWV� FRP SOHP HQW�� ,W� LV� WKLV� LQWHUP HGLDWH� ] RQH� ZKLFK� ZRXOG
GLVDSSHDU�� ZHUH� WKH� ILUVW� UHDVRQLQJ� SUHVHQWHG� LQ� 6XEVHFWLRQ� � D�� FRUUHFW�� ZKLFK� SURYHG� WKDW� WKH
DEDQGRQP HQW� RI� WKH� 3ULQFLSOH� RI� %LYDOHQFH�� RU� RI� WKH� SULQFLSOH� RI� H[ FOXGHG� P LGGOH�� OHG� WR� DQ
DEVXUGLW\ ��7KHUHIRUH��: ULJKW�FDQQRW�DFFHSW�WKLV�UHGXFWLR�DUJXP HQW� � � �

%XW� ZKDW� LV� LP SRUWDQW� IRU� XV� LV� KLV� UHIXWDWLRQ� RI� : LOOLDP VRQ·V� UHIXVDO� RI� WKH� IXQFWRU� RI
DEVROXWH� DIILUP DWLRQ�� ' �� ,Q� WKH� SDVVDJH� TXRWHG� IURP � 9DJXHQHVV� �SS�� � � � � � � � � �� DW� WKH� HQG� RI
6XEVHFWLRQ�� E��DERYH��: LOOLDP VRQ�H[ SUHVVHG�KLV�GRXEWV�DERXW�WKH�SXUSRUWHG�GLIIHUHQFH�EHWZHHQ�WUXH
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11 Indeed, Peña calls this the Maximality Principle.

12 From a conditional or implication, and the negation of its consequent, you can validly
infer the negation of the antecedent.

DQG�GHILQLWHO\ �WUXH��) RU�KLP ��S�DQG�' S�DUH�HTXLYDOHQW��7KDW�' S�HQWDLOV�S�P LJKW�EH�XQTXHVWLRQDEOH�
%XW�WKH�UHYHUVH��ZKLFK�KDV�EHHQ�FDOOHG�E\ �3HxD��>� � � � @��SS��� � � ��� � � � �0 D[ LP DOL] DWLRQ�3ULQFLSOH� � �

�0 D[ 3� S�� �' S�

LV�VXEMHFW�WR�D�UHGXFWLR�DG�DEVXUGXP �E\ �: ULJKW��>� � � � @��S��� � � � ��7KH�GHP RQVWUDWLRQ�EHJLQV�ZLWK
OLQH��� 
��RI�6XEVHFWLRQ�� E��ZKLFK�H[ SUHVVHV�D�IX] ] \ �FDVH��QHLWKHU�GHILQLWHO\ �WUXH�QRU�GHILQLWHO\ �IDOVH�

�� 
� � ' S�Y�� ' � S
�� �� � S�� �' � S ,QVWDQFH�RI�0 D[ 3
�� � � ' S �� 
���6LP SOLILFDWLRQ��6LP S���
�� � � ' � S �� 
���6LP S�
�� � � S �� ���0 D[ 3��P RGXV�WROOHQV��0 7� � � �
� � � � � S �� ���� � � ��0 7�
�� � � � S�Y�� � S �� ���� � � ��Y�,QWUR�

$JDLQ�� VLQFH� FRQWUDGLFWLRQV� DUH� QRW� WROHUDWHG�� VRP HWKLQJ� P XVW� EH� ZURQJ�� %XW� WKHUH� DUH� WZR
DVVXP SWLRQV�DW�SOD\ �KHUH���� 
� �EHLQJ�RI�WKH�HVVHQFH�RI�IX] ] LQHVV��7KHUHIRUH��LW�LV�0 D[ 3�WKDW�VKRXOG
EH�GLVFDUGHG��S�DQG�' S�KDYH�GLIIHUHQW�WUXWK�FRQGLWLRQV��7KLV�LV�D�YHU\ �LP SRUWDQW�FRQFOXVLRQ��

&RQFHUQLQJ� WKH� VHFRQG� RI� : LOOLDP VRQ·V� P DLQ� FRQWHQWLRQV�� WKH� RQH� FRQFHUQLQJ� WKH
XQNQRZDELOLW\ �RI�WKH�VXSSRVHGO\ �FOHDUO\ �GHOLQHDWHG�OLP LWV�RI�IX] ] \ �WHUP V��: ULJKW�KDV�D�QXP EHU�RI
VHYHUH�UHVHUYDWLRQV��RI�ZKLFK�,�HQXP HUDWH�MXVW�WZR��) LUVW��: ULJKW��>� � � � @��SS��� � � � � � � � �JUDQWV�WKDW
: LOOLDP VRQ� KDV� SURYHG�� YLD� WKH� 0 I( 3�� WKDW� ZH� FDQQRW� NQRZ� ZKHUH� WKH� VKDUS� ERXQGDU\ � RI� D
SUHGLFDWH�) �LV��V\ P EROLFDOO\ ��OHWWLQJ�¶. ·�VWDQG�IRU�¶,W�LV�NQRZQ�WKDW·��¤ . �) [ Q�Y�¤ ) [ Q�� � ��+RZHYHU��LQ
RUGHU�IRU�KLV�H[ SODQDWLRQ�WR�EH�FRP SOHWH��: LOOLDP VRQ�VKRXOG�DOVR�KDYH�SURYHG�WKDW�ZH�FDQQRW�NQRZ
ZKHUH�WKDW�ERXQGDU\ �LV�QRW��KH�LV�RZLQJ�XV�SURRIV�RI��¤ . �) [ Q�Y�) [ Q�� � ��DQG�¤ . �¤ ) [ Q�Y�¤ ) [ Q�� � �
ZKLFK�DUH�QRW�IRUWKFRP LQJ��EHFDXVH��,�DVVXP H��ZH�GR�NQRZ�WKDW�HLWKHU�ERWK��[ Q�DQG�[ Q�� ��DUH�) �RU
QRQH�LV�) ��) RU�H[ DP SOH��LI�ZH�DUH�WR�DSSO\ �D�IX] ] \ �WHUP �EDVHG�RQ�FDVXDO�REVHUYDWLRQ��OLNH�SUHGLFDWLQJ
FRORXU�SUHGLFDWHV�RI�WZR�DGMDFHQW�SDWFKHV�ZKLFK�ORRN�DOLNH�LQ�D�VSHFWUXP �JUDGXDOO\ �FKDQJLQJ�IURP
UHG�WR�RUDQJH��WKHQ�ZH�DUH�QRW�JRLQJ�WR�GLIIHUHQWLDWH�WKHP ��7KDW�ZRXOG�EH�XQMXVWLILHG�DQG�DEVXUG�

,Q�DGGLWLRQ��: ULJKW�DFFXVHV�: LOOLDP VRQ�RI�ODFNLQJ�D�WKHRU\ �RI�UHIHUHQFH��VLQFH�KH�KDV�QRW
WROG�XV�ZKDW�WKHUH�LV�LQ�RXU�GLVSRVLWLRQV��XVH�RU�LQWHQWLRQV�WKDW�IL[ HV�WKH�H[ DFW�GHQRWDWLRQ�RI�¶WDOO·�
: K\ �LV�LW�WKDW�¶WDOO·�P HDQV�WR�P HDVXUH�DW�OHDVW�� �� �P ��VD\ ��DQG�QRW�� �� � � � �P "�+RZ �WKDW�SDUWLFXODU
SURSHUW\ �LV�FKRVHQ�DP RQJ�WKH�P DQ\ �SRVVLEOH�FDQGLGDWHV�LQ�WKH�QHLJKERXUKRRG"

6XUSULVLQJO\ �HQRXJK��: LOOLDP VRQ·V�UHSO\ ��>� � � � E@��LV�GLVDSSRLQWLQJ��EHFDXVH�KH�GRHV�QRW
DGGUHVV�WKH�WZR�P DLQ�SUREOHP V�ZH�KDYH�MXVW�VHHQ��WKH�5$$�RI�WKH�0 D[ 3��DQG�WKH�GHP DQG�IRU�D
SURRI�RI�RXU�LJQRUDQFH�RI�ZKHUH�WKH� ILQH�JUDLQHG�ERXQGDU\ � LV� QRW�� + H�FRQFHQWUDWHV�RQ�P DUJLQDO
SRLQWV��EXW�KH�KDV�QRW�P DQDJHG�WR�FRP H�WR�JULSV�ZLWK�WKH�LP SRUWDQW�GLIILFXOWLHV��,Q�DQVZHULQJ�WR�WKH
FKDUJH� RI� KDYLQJ� QR� DQDO\ VLV� RI� ZKDW� UHIHUHQFH� LV�� : LOOLDP VRQ� DUJXHV� WKDW� ©HSLVWHP LFLVP � LV
FRQVLVWHQW�ZLWK�P RVW�DYDLODEOH�WKHRULHV�RI�UHIHUHQFHª ���,ELG���SS��� � �� � � ��LW�KDV�QRW�EHHQ�SURYHG�WR
EH� LQFRQVLVWHQW� ZLWK� DQ\ � RI� WKHP �� %XW� : ULJWK·V� GHP DQG� ZDV� WR� H[ SODLQ� KRZ� XVH�� LQWHQWLRQV� RU
ZKDWHYHU�IL[ HG�WKH�SUHFLVH�ERXQGDULHV�RI�FRQFHSWV�
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&��3HWHU�0 RWW

0 RWW�SXWV�IRUZDUG�D�SDLU�RI�FRXQWHUDUJXP HQWV�WR�VKRZ�WKDW�WKH�0 I( 3�LV�QRW�ULJKW��7R�XQGHUVWDQG�KLV
ILUVW�REMHFWLRQ��ZH�VKRXOG�EHDU�LQ�P LQG�KRZ�WKH�0 I( 3�RSHUDWHV��7KH�0 I( 3�VWDWHV�WKDW�NQRZOHGJH
RI�D�VLWXDWLRQ�0 �LP SOLHV�0 ·��ZKHUH�WKH�ODWWHU�GLIIHUV�IURP �WKH�IRUP HU�E\ �D�VP DOO�P DUJLQ��LQ�V\ P EROV�
�
�0 I( 3� . 0 �H�0 ·�
�
0 RWW��SS��� � � ��DQG�� � � ��FDQ�EH�UHDG�DV�VXJJHVWLQJ�WKDW�WKLV�SULQFLSOH�LQWHQGV�WR�LQFRUSRUDWH�WKH
IX] ] LQHVV� RI� SUHGLFDWHV�� ZKHQ� WKH� WUXWK� RI� 0 � LV� NQRZQ�� 0 ·� LV� DOVR� WUXH�� ZKHUH� 0 ·� UHSUHVHQWV� D
VLWXDWLRQ�GLIIHUHQW�IURP �0 � SHUKDSV�E\ �DQ�DP RXQW�EHORZ�RXU�WKUHVKROG�RI�GLVFULP LQDWLRQ��LQ�DQ\ �FDVH�
RQO\ �P LQRU�FKDQJHV�DUH�SHUP LWWHG��1 RZ �ZH�DUH�LQ�D�SRVLWLRQ�WR�UHYLHZ�WKH�ILUVW�FULWLFLVP �

0 RWW��SS�� � � � � � � � � �FRP SODLQV�WKDW�WKH�0 I( 3�P DNHV�NQRZOHGJH�RI�RXU�NQRZOHGJH�DQG
LQWHUSHUVRQDO�NQRZOHGJH�WRR�UHVWULFWLYH�� / HW�XV�VXSSRVH�� IRU�H[ DP SOH��WKDW�P \ �P DUJLQ�RI�HUURU�LQ
HVWLP DWLQJ�WKH�KHLJKW�RI�WUHHV�LV�� �� �P ��7KHQ��E\ �0 I( 3��LI�,�NQRZ�WKH�WUHH�LV�QR�P RUH�WKDQ�� �P �
KLJK��WKHQ�WKH�WUHH�LV�QR�P RUH�WKDQ�� �� �P ��KLJK��DQG��LI�,�NQRZ�WKDW�,�NQRZ�WKH�WUHH�LV�QR�P RUH��
P ���WKHQ�WKH�WUHH�LV�QR�P RUH�WKDQ�� �P ��KLJK��7KDW�LV��HDFK�LWHUDWLRQ�RI�NQRZOHGJH�P DNHV�WKH�WUHH
VKRUWHU��$QG�WKH�VDP H�UHVXOW�REWDLQV�ZLWK�RXU�NQRZOHGJH�RI�RWKHU�SHUVRQV·�NQRZOHGJH��,Q�JHQHUDO�
OHWWLQJ�. Q�UHIHU�WR�Q�LWHUDWLRQV�RI�WKH�NQRZOHGJH�RSHUDWRU��DQG�L�VWDQG�IRU�WKH�DFFXUDF\ �RI�WKH�P DUJLQ
RI�HUURU��WKH�0 I( 3�ZLOO�DOORZ�XV�WR�GHULYH�

,I�. Q��WKH�KHLJKW�RI�WUHH�LV�QR�P RUH�WKDQ�4�P HWUHV���WKHQ�WKH�WUHH�LV�QR�P RUH�WKDQ
4����L�ð �Q��P HWUHV�KLJK��

) RU�LQVWDQFH��-RKQ��$QQD�DQG�6WHYHQ�DUH�EHIRUH�D�� �P ��KLJK�WUHH��DQG�DUH�DVNHG�WR�HVWLP DWH�LWV
KHLJKW��6XSSRVLQJ�WKHLU�L�LV�� �� �P ���ZH�JHW�

. -RKQ�. $QQD�. 6WHYHQ�¤ �WUHH�! �� ���H��¤ >WUHH�! �� ���� � �� ð � �@�

L�H���LI�-RKQ�NQRZV�WKDW�$QQD�NQRZV�WKDW�6WHYHQ�NQRZV�WKDW�WKH�WUHH�LV�DW�P RVW�� �P ��KLJK��WKHQ�WKH
WUHH�LV�DW�P RVW�� �� �P ��KLJK��%XW��VLQFH�WKH�WUHH�LV�� �P ��KLJK��E\ �K\ SRWKHVLV���WKH�FRQVHTXHQW�LV�IDOVH�
DQG�VR�LV�WKH�DQWHFHGHQW��-RKQ�LV�GHSULYHG�RI�WKH�NQRZOHGJH�KH�KDV��$OWKRXJK�NQRZOHGJH�P XVW�KDYH
VRP H�OLP LWDWLRQV��WKHVH�DUH�QRW�FDSWXUHG�E\ �WKH�WRR�UHVWULFWLYH�SULQFLSOH�VWDWHG�DERYH��

0 RWW·V�VHFRQG�FRXQWHUDUJXP HQW��,ELG���SS��� � � � � � � � �XVHV�WKH�QRWLRQ�RI�LQWHUYDO�MXGJHP HQW
WR�GHULYH�NQRZOHGJH��/ HW�XV�VXSSRVH�WKDW�WKH�WUHH�LV�� � �P ��KLJK��DQG��DJDLQ��WKDW�SHUVRQ�6�KDV�D
P DUJLQ�RI�HUURU�RI�“ �� �� �P ��ZKHQ�MXGJLQJ�WKH�KHLJKW�RI�WUHHV��WKLV�P HDQV�WKDW��

� ��,I�6�MXGJHV�WKH�WUHH�LV�� � �� �P ��KLJK��WKHQ�6�NQRZV�LW�LV�EHWZHHQ�� � �DQG�� � �P ��KLJK��
� ��,I�6�NQRZV�WKDW�WKH�WUHH�LV�QRW�� � �P ��KLJK��WKHQ�WKH�WUHH�LV�QRW�� � �P ��KLJK��E\ �0 I( 3�
� ��,I�WKH�WUHH�LV�� � �P ��KLJK��WKHQ�6�GRHV�QRW�NQRZ�WKH�WUHH�LV�QRW�� � �P ��KLJK�

E\ �FRQWUDSRVLWLRQ�RI�� ��%XW�� �LV�IDOVH��KDYLQJ�D�WUXH�SURWDVLV�DQG�D�IDOVH�DSRGRVLV��IRU��GXH�WR�WKH
NQRZOHGJH�GHULYHG�IURP �WKH�LQWHUYDO�MXGJHP HQW��� ���6�GRHV�NQRZ�WKDW�WKH�WUHH�LV�QRW�� � �P ��KLJK�
6R�� �LV�DOVR�IDOVH��DQG�FRQVHTXHQWO\ ��0 I( 3�WRR�

7KH�P DLQ�OLQH�RI�GHIHQFH�HP SOR\ HG�E\ �: LOOLDP VRQ��>� � � � @��SDVVLP ��FRQVLVWV�LQ�GHQ\ LQJ
0 RWW·V�VXSSRVLWLRQ�DERXW�WKH�P DUJLQ�IRU�HUURU��L� �� �� �P ��LV�XQUHDOLVWLF��: H�FDQQRW�KDYH�DQ�H[ DFW
P HDVXUH� RI� LW�� QHLWKHU� IRU� RXUVHOYHV� QRU� IRU� RWKHUV�� RXU� NQRZOHGJH� RI� RXU� LQH[ DFW� NQRZOHGJH� LV
LQH[ DFW��ZH�GR�QRW�SRVVHVV�SUHFLVH�NQRZOHGJH�RI�RXU�UHOLDELOLW\ �DV�NQRZHUV��7KH�VDP H�P LVWDNH�LV
FRP P LWWHG�LQ�ERWK�RI�0 RWW·V�DUJXP HQWV��%HVLGHV�WKDW��WKHUH�LV�DQ�DGGLWLRQDO�SUREOHP �ZLWK�0 RWW·V�ILUVW
GHP RQVWUDWLRQ��7R�DVVXP H�WKDW�6WHYH��$QQD�DQG�-RKQ�DOO�KDYH�WKH�VDP H�L�LV�QRW�FRUUHFW�EHFDXVH�
DW�WKH�P RP HQW�$QQD�LV�DERXW�WR�JLYH�KHU�HVWLP DWLRQ��VKH�KDV�KHDUG�WKDW�RI�6WHYH��ZKLFK�P D\ �UHGXFH
KHU�P DUJLQ�RI�HUURU��$QG�WKH�LQIRUP DWLRQ�JDLQHG�LV�HYHQ�P RUH�REYLRXV�IRU�-RKQ��
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13  For Simons, there might be a de Morgan negation, and a conjunction in a four valued
logic in which the sentence ‘p & ¬p’ is not false, where p is a fuzzy case (Ibid., pp. 172-173).

14 Copeland (p. 195) complains that, unless Simons fully elaborates his semantics for the
non classical values and functors he uses, one may legitimately doubt whether his system contains
a negation, a conjunction, or a truth predicate. In his reply, Simons ([1994/1995]) develops his
semantics.

15 The invalidity of the rule: p and not p _ q (from a contradiction, whatever follows) defines
paraconsistent systems.

16 For more details, see Peña’s fuzzy logic, which makes these distinctions, presented in
Chapter 4.

G��3HWHU�6LP RQV

6LP RQV�LV�DQRWKHU�LQGHWHUP LQLVW��IRU�ZKRP �LW��LV�DFFHSWDEOH�WR�FKDUDFWHUL] H�IX] ] \ �VHQWHQFHV�DV�WKRVH
ZKLFK�ODFN�D�GHILQLWH�WUXWK�YDOXH��7KH\ �DUH�FRXQWHUH[ DP SOHV�WR�3%��$�) X] ] \ �FDVH�LV�MXVW�RQH�ZKLFK
GRHV�QRW�FOHDUO\ �IDOO�XQGHU�WKH�SRVLWLYH�H[ WHQVLRQ�RI�WKH�SUHGLFDWH�QRU�FOHDUO\ �IDOOV�XQGHU�LWV�QHJDWLYH
H[ WHQVLRQ��©&HUWDLQ�VKDGHV�RI�WXUTXRLVH�VHHP �WR�VLW�ILUP O\ �P RUH�RU�OHVV�P LG�ZD\ �EHWZHHQ�JUHHQ�DQG
EOXH��\ HW�LW�VHHP V�WKDW�JUHHQ�DQG�EOXH�DUH�DGMDFHQW�FRORXU�DUHDV�ZLWKRXW�D�JDSª ��6LP RQV�>� � � � @�
S�� � � � � ��6R�LW�DSSHDUV�WKDW�WKHUH�UHDOO\ �DUH�FOHDU�LQVWDQFHV�RI�ERUGHUOLQH�FDVHV��,I�WKLV�LV�VR��WKHQ
: LOOLDP VRQ·V�SURRI�UHGXFLQJ�LQGHWHUP LQLVP �WR�DEVXUGLW\ ��SUHVHQWHG�LQ�6HFWLRQ�� D��P XVW�EH�IDXOW\ �
,Q�IDFW��6LP RQV�FRQWHVWV�RQH�RI�LWV�SUHVXSSRVLWLRQV��WKH�7DUVNL�VFKHP D��+H�EHOLHYHV�WKDW�WKLV�GRHV
QRW�KROG�IRU�D�GHILQLWHO\ �RSHUDWRU��ZKLFK�KH�FDOOV�¶WKH�VWURQJ�DVVHUWLRQ�IXQFWRU·��,W�LV�FOHDUO\ �WUXH�WKDW�
OHDYLQJ�WKH�TXHVWLRQ�RI�LWV�VHP DQWLF�RU�HSLVWHP LF�LQWHUSUHWDWLRQ�RSHQ��: KHQ�S�LV�D�IX] ] \ �VHQWHQFH�
S�LV�QHLWKHU�FOHDUO\ �WUXH�QRU�FOHDUO\ �IDOVH��7KHUHIRUH��WKH�7DUVNL�HTXLYDOHQFH�¶' S�� �S·�IDLOV��,ELG���S�
� � � �� � �

: LOOLDP VRQ�KDV�QRW�DQVZHUHG�6LP RQV��EXW�&RSHODQG�KDV�UHSOLHG�RQ�: LOOLDP VRQ·V�EHKDOI�
1 RQHWKHOHVV��IROORZLQJ�WKH�GHEDWH�ZLOO�WXUQ�XV�DZD\ �IURP �RXU�P DLQ�FRQFHUQ��ZKLFK�ZDV�: LOOLDP VRQ·V
HSLVWHP LFLVP � � �

&21 &/ 8 6,21 �2) �&+$37( 5 ��

1 RZ �WKDW�ZH�KDYH�ILQLVKHG�RXU�UHYLHZ�RI�: LOOLDP VRQ·V�FULWLFV��WKH�WLP H�KDV�FRP H�WR�JLYH�P \ �SHUVRQDO
RSLQLRQ��,W�VHHP V�WR�P H�WKDW�HSLVWHP LFLVP �LV�QRW�DSW�WR�WDFNOH�WKH�VRULWHV�SDUDGR[ �IRU�WKH�IROORZLQJ
UHDVRQV�� 7KH� ILUVW� FRP SODLQ� LV� WKDW� LW� LV� D� JUDYH� RP LVVLRQ� QRW� WR� FRQVLGHU� WKH� SRVVLELOLW\ � RI� WUXH
FRQWUDGLFWLRQV��ZKRVH�DFFHSWDELOLW\ �LV�SDUW�RI�SDUDFRQVLVWHQW�VROXWLRQV� � � �8 QIRUWXQDWHO\ ��: LOOLDP VRQ
�>� � � � D@�� S�� � � � � � GLVP LVVHV� FRQWUDGLFWRU\ � WKHRULHV� EHIRUHKDQG�� ZLWKRXW� P HGLDWLRQ� RI� DQ\
FRXQWHUDUJXP HQW� DW� DOO�� KH� VD\ V�� ©���QR� DWWHP SW� ZLOO� EH� P DGH� WR� DUJXH� ZLWK� WKRVH� ZKR� WKLQN� LW
DFFHSWDEOH�WR�FRQWUDGLFW�RQHVHOIª ��%XW��DV�* UDKDP �3ULHVW�VD\ V�LQ�KLV�DUWLFOH�´&DQ�&RQWUDGLFWLRQV�%H
7UXH"µ��S��� � ��

���WKH�FRQVHUYDWLYH�SRVLWLRQ�ZRXOG�EH�D�ORW�VWURQJHU�LI�SKLORVRSKHUV�FRXOG�GR�ZKDW�WKH\
KDYH� QRW� GRQH�� FRP H� XS� ZLWK� VRP H� QRQ�TXHVWLRQ�EHJJLQJ� DUJXP HQWV� DV� WR� ZK\
FRQWUDGLFWLRQV�FDQQRW�EH�WUXH��DQG�VR�VKRZ�WKDW�WKLV�LV�QRW�VLP SO\ �D�SLHFH�RI�GRJP D�

�
6HFRQG�� ,� GR� QRW� WKLQN� WKDW� WKH� 5$$� SUHVHQWHG� LQ� 6XE�VHFWLRQ� � D�� DJDLQVW� WKH� H[ LVWHQFH� RI
LQWHUP HGLDWH� FDVHV� LV� YDOLG�� LI� LQWHUSUHWHG� DV� HP SOR\ LQJ� Z HDN� QHJDWLRQ�� ,QGHHG�� LI� ZH� P DNH� D
GLVWLQFWLRQ�EHWZHHQ�WZR�NLQGV�RI�QHJDWLRQ��RQH�FODVVLFDO�RU�VWURQJ��´¤ µ��UHDG�´QRW�DW�DOOµ��DQG�RWKHU
ZHDN�RU�VLP SOH�µ� µ��WKH�P HUH�´QRWµ��WKHQ�ZH�DUH�LQ�D�SRVLWLRQ�WR�WHOO�DEVXUGLWLHV�´S�DQG�QRW�S�DW�DOOµ
IURP �EHQLJQ�FRQWUDGLFWLRQV��´S�DQG�QRW�Sµ��5$$�LV�YDOLG�RQO\ �IRU�¤ ��EXW�QRW�IRU�� � � � �
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7KLUG��WKH�UHMHFWLRQ�RI�WKH�VHFRQG�SUHP LVH�RI�WKH�VRULWHV�SDUDGR[ �FRP P LWV�: LOOLDP VRQ�WR
WKH�LP SODXVLEOH�H[ LVWHQFH�RI�VKDUS�ERXQGDULHV��,�FODLP �WKDW�WKLV�LV�D�P LVWDNH��3DFH�: LOOLDP VRQ��,
EHOLHYH�WKDW�IX] ] \ �P HDQLQJV�RI�WHUP V�GLVDSSHDU�DV�VRRQ�DV�ZH�DVVLJQ�WKHP �©H[ TXLVLWHO\ �ILQH�WXQHGª
UHIHUHQWV��: KHQ�,�VD\ �´,�ZRUNHG�XQWLO�ODWH�ODVW�QLJKWµ��,�GR�QRW�LQWHQG�WR�JLYH�DQ\ �H[ DFW�P HDQLQJ�WR
WKH�H[ SUHVVLRQ�´XQWLO�ODWHµ��\ HW��DFFRUGLQJ�WR�: LOOLDP VRQ�,�P XVW�EH�XQGHUVWRRG�DV�UHIHUULQJ�WR�D�YHU\
SUHFLVH�SHULRG�RI�WLP H��6KDUS�ERXQGDULHV�RI�WKH�VRUW�LP DJLQHG�E\ �HSLVWHP LFLVP �LV�QRW�FRQJHQLDO�ZLWK
IX] ] LQHVV��7KH�DSSHDO�WR�LJQRUDQFH�GRHV�QRW�KHOS�WR�HDVH�WKLV�GHHS�P LVUHSUHVHQWDWLRQ�RI�IX] ] LQHVV�

) RXUWK��LI�WKHUH�DUH�GHJUHHV�RI�WUXWK��H[ HP SOLILFDWLRQ�DQG�P HP EHUVKLS��DV�,�ZLOO�WU\ �WR�VKRZ
LQ�&KDSWHU�� ��WKHQ�ZH�DUH�ERXQG�WR�UHMHFW�WKH�HTXLYDOHQFH�EHWZHHQ�S�DQG�GHILQLWHO\ �S��: H�VDZ�LQ
6XEVHFWLRQ�� F��RI�WKH�SUHFHGHQW�&KDSWHU�,�WKH�GDQJHUV�RI�WKLV�P D[ LP DOLVP ��HTXDWLQJ�S�DQG�' S�

) LIWK��LI�WKH�0 I( 3��. 0 �� �0 ·��LV�LQWHQGHG�WR�GR�MXVWLFH�WR�WKH�IX] ] LQHVV�RI�SURSHUWLHV��LW�LV
KDUG�WR�VHH�KRZ�LW�VHUYHV�LWV�SXUSRVH�RQ�WKH�VXSSRVLWLRQ�WKDW�WKHUH�DUH�QR�GHJUHHV��

) LQDOO\ �� WKH� YHULILFDWLRQLVP � WR� ZKLFK� : LOOLDP VRQ� LV� FRP P LWWHG� LQ� RUGHU� WR� H[ SODLQ� RXU
LJQRUDQFH�RI�VKDUS�ERXQGDULHV�LV�VWLOO�DQRWKHU�GUDZEDFN�RI�KLV�YLHZ�

,Q�VXP ��ZH�EHWWHU�ORRN�HOVHZKHUH�IRU�D�VROXWLRQ�WR�WKH�SDUDGR[ ����



1 I.e., the property that the truth value of a compound sentence is determined by the
alethic status of its ingredient sentences.

2 Supervaluationism conceives the fuzziness of predicates as the lack of sharp boundaries,
which gives rise to the possibility of having borderline cases, i.e., predications lacking truth value.
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: H�VDZ�LQ�WKH�SUHYLRXV�FKDSWHU�RQH�H[ WUHP HO\ �FRQVHUYDWLYH�DWWHP SW�WR�UHVROYH�WKH�VRULWHV�ZLWKRXW
GHSDUWLQJ�IURP �&/ �DW�DOO��WKH�HSLVWHP LFLVW�VWDQGSRLQW��ZKLFK�DLP HG�DW�VDYLQJ�WKH�ZKROH�RI�&/ ��V\ QWD[
DQG�VHP DQWLFV�LQFOXGHG��1 RZ ��LQ�WKH�ILUVW�SDUW�RI�WKH�FXUUHQW�FKDSWHU��ZH�DUH�JRLQJ�WR�RYHUYLHZ�D
OHVV�DP ELWLRXV�SURMHFW��VXSHUYDOXDWLRQLVP ��ZKLFK�NHHSV�DOO�SULQFLSOHV�DQG�UXOHV�RI�LQIHUHQFH�RI�&/ �
EXW�DW�WKH�SULFH�RI�DEDQGRQLQJ�WKH�FODVVLFDO�VHP DQWLFV��IRU�LW�VDFULILFHV�WKH�SULQFLSOH�RI�ELYDOHQFH
WRJHWKHU�ZLWK�WUXWK�IXQFWLRQDOLW\ � � � : H�ZLOO�FRQFHQWUDWH�RQ�WZR�VRXUFHV��2QH�LV� . LW�) LQH��ZKR�� LQ
� � � � ��SURSRVHG�WKH�ILUVW�RXWVWDQGLQJ�DSSOLFDWLRQ�RI�WKH�VXSHUYDOXDWLRQLVW�WHFKQLTXH�WR�WKH�SUREOHP
RI�IX] ] LQHVV��DQG�WKH�RWKHU�LV�5RVDQQD�. HHIH��WKH�P RVW�UHFHQW�GHIHQGHU��,Q�WKH�VHFRQG�SDUW�RI�WKLV
FKDSWHU�,�ZLOO�FRP SDUH�VXSHUYDOXDWLRQLVP �ZLWK�D�SDUDFRQVLVWHQW�DSSURDFK��IRFXVVLQJ�RQ�WKH�FODLP
WKDW�WUXWK�YDOXH�JOXWV�� �FRQWUDGLFWLRQV��DUH�RQ�D�SDU�ZLWK�WUXWK�YDOXH�JDSV��7KHUHIRUH��WKH�SUHVHQW
FKDSWHU� KDV� D� WUDQVLWLRQDO� QDWXUH�� VLQFH� LW� SUHVHQWV� WKH� EDVLF� LGHDV� RI� D� WKHRU\ � ZKLFK� DGP LWV
VHQWHQFHV�EHLQJ�QRW�FODVVLFDOO\ �YDOXHG��JLYLQJ�D�ILUVW�VWHS�DZD\ �IURP �&/ ��DQG�IXUWKHU�LW�SUHSDUHV�WKH
ZD\ �IRU�WKH�GLDOHFWLFDO�SHUVSHFWLYH�JLYHQ�LQ�WKH�QH[ W�FKDSWHU�

� ���7KH�$%&�RI�VXSHUYDOXDWLRQLVP

: H�VDZ�LQ�WKH�ILUVW�FKDSWHU�WKDW�LQWHUP HGLDWH�FDVHV�EHWZHHQ�WZR�H[ WUHP H�RSSRVLWHV�SRVH�D�SUREOHP
IRU�WKH�&/ ��DQG�WKDW�WKH\ �ZHUH�GHHP HG�DEVXUG�LQ�WKH�RSLQLRQ�RI�: LOOLDP VRQ��6XSHUYDOXDWLRQLVP �DOVR
KDV�D�TXDUUHO�ZLWK�DOO�LQWHUP HGLDWH�FDVHV��. HHIH��S��� � � � �DVVHUWV��©2XU�SUDFWLFH�RI�DVVHUWLRQ�FDQQRW
P LUURU�LQWHUP HGLDWH�FDVHVª ��7KHQ��WKH�VXSHUYDOXDWLRQLVW�VROXWLRQ�WR�WKH�VRULWHV�SDUDGR[ �LV�WR�GHFODUH
WKH�P DMRU�SUHP LVH�IDOVH��EXW��RI�FRXUVH��WU\ LQJ�WR�DYRLG�WKH�XQSDODWDEOH�FRQVHTXHQFHV�RI�WKLV�GHQLDO�
E\ �ZD\ �RI�DOWHULQJ�WKH�QRWLRQ�RI�WUXWK�DQG�IDOVHKRRG��/ HW�XV�ORRN�DW�WKH�GHWDLOV��

D��' HVLGHUDWD�

6XSHUYDOXDWLRQLVWV�EHOLHYH�WKDW�D�WKHRU\ �RI�IX] ] LQHVV�P XVW�P HHW�VHYHUDO�FRQGLWLRQV�RI�DGHTXDF\ ��WKH
P DLQ� RI� ZKLFK� DUH� WKDW� LW� P XVW� GHIXVH� WKH� VRULWHV� SDUDGR[ � ZKLOH� UHVSHFWLQJ� &/ �� DQG� ZLWKRXW
HOLP LQDWLQJ�WKH�IX] ] LQHVV�RI�SUHGLFDWHV� � �&RQVHTXHQWO\ ��WKH\ �KROG�WKDW�IX] ] \ �VHQWHQFHV�GR�QRW�SRVH
D� WKUHDW� WR� WKH� SULQFLSOHV� RI� H[ FOXGHG� WKLUG� DQG� QRQ� FRQWUDGLFWLRQ�� 7KLV� LV� DFKLHYHG� E\ � WKH
VXSHUYDOXDWLRQ�WHFKQLTXH��DQG�E\ �P HDQV�RI�D�SUHFLVLILFDWLRQ�RU�VKDUSHQLQJ�RI�WKH�IX] ] \ �P HDQLQJV
RI�WKH�FRP SRQHQW�SDUWV�RI�WKH�VHQWHQFH�

E��3UHFLVLILFDWLRQV�

) X] ] \ �ODQJXDJH�LV�JRLQJ�WR�EH�P DGH�SUHFLVH��IX] ] \ �QDP HV�RU�SUHGLFDWHV�VKDOO�EH�UHSODFHG�E\ �SUHFLVH
FRXQWHUSDUWV�EHIRUH�WKH�VHQWHQFHV�ZLWKLQ�ZKLFK�WKH\ � ILJXUH�FDQ�EH�DP HQDEOH�WR�ORJLFDO�DQDO\ VLV�



25

,QGHHG��IRU�DQ\ �IX] ] \ �VHQWHQFH��WKHUH�P XVW�EH�DW�OHDVW�RQH�ZD\ �WR�VXEVWLWXWH�LWV�IX] ] \ �LQJUHGLHQWV
E\ � FULVS� FRUUHODWHV� VR� WKDW� WKH� VHQWHQFH� HQGV� XS� ZLWK� D� FODVVLFDO� WUXWK� YDOXH� �. HHIH�� S�� � � � � �
3UHFLVLILFDWLRQ�P HDQV�WKDW��LQ�WKH�FDVH�RI�¶WDOO·��D�KHLJKW�K�VKRXOG�EH�VWLSXODWHG��VD\ �DW�� �� �P ���WR
VHWWOH�DOO�WKH�ERUGHUOLQH�FDVHV��VR�WKDW�DQ\ �SHUVRQ�IDOOV�RQ�H[ DFWO\ �RQH�RI�WKH�VLGHV�RI�WKH�OLP LW��LI�VKH
P HDVXUHV�� �� �P ��RU�P RUH��VKH�LV�WDOO��EXW�LI�VKH�P HDVXUHV�OHVV�WKDQ�WKDW�E\ �QR�P DWWHU�KRZ�VP DOO
RU� ELJ� D� IUDFWLRQ�� WKHQ� VKH� LV� VKRUW�� %XW�� VLQFH� WKHUH� DUH� VHYHUDO� DGP LVVLEOH� ZD\ V� RI� P DNLQJ� DQ
H[ SUHVVLRQ�SUHFLVH��WKH�VDIHVW�SURFHGXUH�LV�WR�WDNH��WKHP �DOO�LQWR�DFFRXQW��7KH�P HDQLQJ�RI�WKH�IX] ] \
SUHGLFDWH�¶WDOO·�LV�WR�EH�FDSWXUHG�E\ �D�XQLYHUVDO�TXDQWLILFDWLRQ�RYHU�DOO�WKH�OHJLWLP DWH�P DQQHUV�RI
P DNLQJ�¶WDOO·�VKDUS��,Q�RWKHU�ZRUGV��DQG�WR�FKDQJH�WKH�H[ DP SOH��WKH�VHQWHQFH�¶7KH�EORE�LV�UHG·�LV
HTXLYDOHQW�WR�WKH�SURSRVLWLRQDO�IRUP �¶7KH�EORE�LV�5·��ZKHUH�5�©UDQJHV�RYHU�DOO�WKH�SURSHUWLHV�WKDW
SHUIHFWO\ �SUHFLVLI\ �¶UHG·ª ��) LQH��S��� � � � �

,Q�RUGHU�IRU�D�SUHFLVLILFDWLRQ�RI�D�WHUP �WR�EH�DGP LVVLEOH��LW�P XVW�P HHW�VHYHUDO�FRQVWUDLQWV�
2QH� RI� WKHP � LV� WKDW� LW� UHVSHFW� DOO� FOHDU� LQVWDQFHV� DQG� FOHDU� QRQ� LQVWDQFHV� RI� WKH� WHUP � DV� SUH�
WKHRUHWLFDOO\ �XQGHUVWRRG��VR�WKDW�DOO�WKHVH�LQLWLDOO\ �JLYHQ�FDVHV�DUH�SUHVHUYHG��7KLV�LV�WKH�UHDVRQ�ZK\
LP SURYHP HQW� LQ� SUHFLVLRQ� LV� QRW� D� FKDQJH� LQ� P HDQLQJ� �,ELG��� S�� � � � � �� . HHIH� SRLQWV� RXW� WKDW� LQ
SUHFLVLI\ LQJ��WKH�P HDQLQJ�RI�DQ�H[ SUHVVLRQ��RQH�LV�QRW�UHDOO\ �DOWHULQJ�LW��EXW�RQH�LV�MXVW�FODULI\ LQJ�WKH
ZD\ �WKRVH�SDUW\ �WR�WKH�SUHFLVLILFDWLRQ�ZLOO�XVH�WKDW�H[ SUHVVLRQ��6KH�VD\ V�

7KRXJK�VRP HRQH�FRXOG�VWLSXODWH�D�ERXQGDU\ �WR�¶WDOO·�DW�� �IHHW����WKLV�ZRXOG�EH�WR�P DNH
D�GHFLVLRQ�QRW�DV�WR�LWV�DFWXDO�P HDQLQJ��EXW�DV�WR�KRZ�WKH�SUHGLFDWH�VKRXOG�VXEVHTXHQWO\
EH�XVHG�E\ �WKRVH�SDUW\ �WR�WKH�VWLSXODWLRQ����� . HHIH��S��� � � � �

$QRWKHU�FRQVWUDLQW�SUHFLVLILFDWLRQV�RXJKW�WR�VDWLVI\ �LV�WKDW�QR�RYHUODSV�DUH�SHUP LWWHG�ZKHQ�VKDUSHQLQJ
WKH�P HDQLQJV�RI�RSSRVLWH�SUHGLFDWHV��) RU�H[ DP SOH��LW�FDQQRW�EH�WKDW�D�SHUVRQ�ZKR�LV�� �� � �P �KLJK
IDOOV�ZLWKLQ�WKH�SUHFLVH�H[ WHQVLRQV�RI�ERWK�¶WDOO·�DQG�¶VKRUW·��,ELG���S��� � � ��) LQH��S��� � � � �

F��7UXWK

$FFRUGLQJ�WR�VXSHUYDOXDWLRQLVP ��WKH�QRWLRQ�RI�WUXWK�LV�EDVHG�RQ�WKH�QRWLRQ�RI�SUHFLVLILFDWLRQ��7KLV
LV�WKH�UHDVRQ�ZK\ �) LQH��S��� � � � �VD\ V��©���WUXWK�LV�VHFXUHG�LI�LW�GRHV�QRW�WXUQ�XSRQ�ZKDW�RQH�P HDQVª �

) X] ] LQHVV�LV�DVVLP LODWHG�WR�D�NLQG�RI�DP ELJXLW\ ��©9DJXHQHVV�LV�DP ELJXLW\ �RQ�D�JUDQG�DQG
V\ VWHP DWLF�VFDOH������$P ELJXLW\ �LV�OLNH�WKH�VXSHU�LP SRVLWLRQ�RI�VHYHUDO�SLFWXUHV��YDJXHQHVV�OLNH�DQ
XQILQLVKHG�SLFWXUH��ZLWK�P DUJLQDO�QRWHV�IRU�FRP SOHWLRQª ��) LQH��SS��� � � � � � � � ��-XVW�DV�DQ�DP ELJXRXV
VHQWHQFH�LV�WUXH�LI�LW�LV�WUXH�LQ�DOO�LWV�GLVDP ELJXDWLRQV��VR�D�IX] ] \ �VHQWHQFH�LV�WUXH�VLP SOLFLWHU�LI�LW�LV
WUXH�LQ�DOO�LWV�SUHFLVLILFDWLRQV��7UXWK�LV�VXSHU�WUXWK��+HQFH��WR�DVVHUW�D�IX] ] \ �SURSRVLWLRQ�LV�WR�DVVHUW
DOO� LWV� VKDUSHQLQJV�� DQG�� VLP LODUO\ �� WR� XQGHUVWDQG� VXFK� D� VHQWHQFH� LV� WR� JUDVS� DOO� WKH� OHJLWLP DWH
P DQQHUV�LQ�ZKLFK�LW�FDQ�EH�P DGH�SUHFLVH��,ELG���S��� � � � ��$QG�WKH�VDP H�JRHV�IRU�IDOVLW\ ��D�VHQWHQFH
LV�IDOVH�VLP SOLFLWHU�LI�LW�LV�IDOVH�IRU�DOO�LWV�SUHFLVLILFDWLRQV��,I�LW�LV�QHLWKHU�WUXH�QRU�IDOVH��DV�LW�KDSSHQV
ZLWK�ERUGHUOLQH�FDVHV��WKHQ�WKHUH�LV�D�WUXWK�YDOXH�JDS��

7KLV�LQQRYDWLRQ�LQWURGXFHG�LQ�WKH�QRWLRQ�RI�WUXWK�DOORZV�WR�P DNH�SUHFLVLRQ�DQG�IX] ] LQHVV
FRP SDWLEOH��ZKHQ�ZH�FRQVLGHU�WKH�ZKROH�UDQJH�RI�DGP LVVLEOH�LQWHUSUHWDWLRQV�WKDW�DQ�H[ SUHVVLRQ�)
P D\ � UHFHLYH�� LW� LV� QRW� WUXH� �VLP SOLFLWHU�� WKDW� WKHUH� LV� D� VKDUS� ERXQGDU\ � WR� ) �� WKH� VDP H� IRU� DOO
SUHFLVLILFDWLRQV��( YHQ�WKRXJK�HDFK�SUHFLVLILFDWLRQ�KDV�RQH�H[ DFW�ERXQGDU\ ��HDFK�LV�GLIIHUHQW�IURP �WKH
UHVW��. HHIH��S��� � � � ��,�H[ SODLQ�WKLV�P RUH�IXOO\ �LQ�WKH�6XEVHFWLRQ�H��EHORZ�

G��1 RQ�WUXWK�IXQFWLRQDOLW\ �

7KH�GHVLUH�WR�NHHS�DOO�SULQFLSOHV�RI�&/ �FRP SHOV�VXSHUYDOXDWLRQLVWV�WR�UHQRXQFH�WUXWK�IXQFWLRQDOLW\
IRU�WKH�FRQQHFWLYHV�� ) RU� H[ DP SOH��FRQVLGHU�D�EORE�WKDW�LV�ERUGHUOLQH�EHWZHHQ�SLQN�DQG�UHG��WKLV
HQWDLOV�WKDW�WKH�VHQWHQFHV��¶S·� �¶7KH�EORE�LV�SLQN·��DQG�¶U·� �¶7KH�EORE�LV�UHG·�DUH�ERWK�LQGHILQLWH�
QHLWKHU�WUXH�QRU�IDOVH��+RZHYHU��DFFRUGLQJ�WR�VXSHUYDOXDWLRQLVP ��WKH�GLVMXQFWLRQ�¶S�RU�U·�DQG�WKH
FRQMXQFWLRQ�¶S�DQG�U·�P XVW�EH�WUXH�DQG�IDOVH��UHVSHFWLYHO\ ��EHFDXVH�WKH�SUHGLFDWHV�DUH�FRQWUDU\ �DQG
FRP SOHP HQWDU\ ��WR�EH�UHG�LP SOLHV�QRW�WR�EH�SLQN��DQG�YLFH�YHUVD��6R��IRU�HYDOXDWLRQ�SXUSRVHV��¶U·�LV



26

WKH�VDP H�DV�¶¤ S·��7KHUHIRUH��WKH�SUHYLRXV�GLVMXQFWLRQ�DQG�FRQMXQFWLRQ�DP RXQW�WR��¶S�RU�¤ S·��DQG
¶S�DQG�¤ S·��ZKLFK�P XVW�EH�WUXH�DQG�IDOVH��UHVSHFWLYHO\ ��DOWKRXJK�¶S·�LV�LQGHWHUP LQDWH��7KLV�LV�ZK\
WKH�FRQQHFWLYHV�FDQQRW�EH�WUXWK�IXQFWLRQDO�

&RUUHVSRQGLQJO\ ��WKH�VHP DQWLFV�RI�WKH�TXDQWLILHUV�LV�QRQ�VWDQGDUG��$�XQLYHUVDOO\ �TXDQWLILHG
VHQWHQFH�P D\ �EH�IDOVH�DOWKRXJK�QRQH�RI�LWV�LQVWDQFHV�LV�IDOVH��DQG�DQ�H[ LVWHQWLDO�TXDQWLILFDWLRQ�FDQ
EH�WUXH�HYHQ�LQ�WKH�DEVHQFH�RI�WUXH�LQVWDQFHV��7KHVH�GLVWLQFWLRQV�DUH�LP SRUWDQW�IRU�WKH�SURSRVHG
VROXWLRQ�WR�WKH�SDUDGR[ ��DV�ZH�QRZ�SURFHHG�WR�GHVFULEH�

H��7KH�WUHDWP HQW�RI�WKH�SDUDGR[ �

6XSHUYDOXDWLRQLVP �IDYRXUV�GURSSLQJ�WKH�XQLYHUVDOO\ �TXDQWLILHG�SUHP LVH�RI�WKH�VRULWHV�

�� � ~[ �¤ �) [ ��Y�¤ ) [ ·��

DQG��WKHUHIRUH��XQOLNH�LQWXLWLRQLVP ��VXSHUYDOXDWLRQLVP �DFFHSWV�WKH�WUXWK�RI�

�� � } [ ��) [ ��Y�¤ ) [ ·��

+RZHYHU��IURP ��� ��LW�GRHV�QRW�IROORZ�WKDW��LQ�D�VRULWLFDO�VHULHV��WKHUH�LV�D�XQLTXH�REMHFW��WKH�VDP H
IRU� DOO� SUHFLVLILFDWLRQV�� VXFK� WKDW� LW� LV� ) �� EXW� LWV� VXFFHVVRU� LV� QRW� ) �� WKLV� LV� EHFDXVH�� HDFK
SUHFLVLILFDWLRQ�SLFNV�D�GLIIHUHQW�SDLU�RI�P HP EHUV�RI�WKH�VHULHV�IRU�ZKLFK��� ��LV�WUXH��7DNH�WKH�H[ DP SOH
RI�¶WDOO·��$OWKRXJK�HYHU\ �SUHFLVLILFDWLRQ�IL[ HV�D�GHWHUP LQDWH�KHLJKW�K�ZKLFK�GLVFULP LQDWHV�[ �IURP �[ ·�
LW�LV�QRW�QHFHVVDU\ �WKDW�HDFK�SUHFLVLILFDWLRQ�GUDZV�WKH�OLQH�DW�WKH�H[ DFW�KHLJKW�DV�DQ\ �RWKHU��WKHUH�DUH
DV�P DQ\ �GLVWLQFW�KHLJKW�OLP LWV�DV�WKHUH�DUH�SUHFLVLILFDWLRQV��7KXV��LW�ZLOO�EH�D�IDOODF\ �WR�FRQFOXGH�WKDW
WKHUH�LV�RQH�GLYLGLQJ�K�LGHQWLFDO�DFFURVV�DOO�SUHFLVLILFDWLRQV�IURP �WKH�IDFW�WKDW��IRU�HYHU\ �SUHFLVLILFD�
WLRQ��WKHUH�LV�VRP H�K��6R��WKLV�LV�ZKDW�ZH�VKRXOG�H[ SHFW�WR�KDSSHQ�LQ�D�V\ VWHP �ZKLFK�JLYHV�XS�WUXWK�
IXQFWLRQDOLW\ ��DQ�H[ LVWHQWLDO�TXDQWLILFDWLRQ�P D\ �EH�WUXH�WKRXJK�QRQH�RI�LWV�LQVWDQFHV�LV�WUXH��DQG�LQ
OLNH�P DQQHU��WKH�IDOVLW\ �RI�D�XQLYHUVDO�TXDQWLILFDWLRQ�GRHV�QRW�GHSHQG�RQ�WKH�IDOVLW\ �RI�DQ\ �RI�LWV
LQVWDQFHV��7KHUHIRUH��WKHUH�LV�QR�FRP P LWP HQW�WR�WKH�H[ LVWHQFH�RI�D�XQLTXH�VKDUS�ERXQGDU\ ��ZKLFK
FRQVWLWXWHV�DQ�DGYDQWDJH�RYHU�HSLVWHP LFLVP ��$QG�WKH�SDUDGR[ �LV�DYRLGHG���

7KH�IXQGDP HQWDOV�RI�VXSHUYDOXDWLRQLVP �LV�QRZ�ILQLVKHG��+RZ�DUH�ZH�JRLQJ�WR�UHVSRQG�WR
WKLV�WKHRU\ " �) LUVW��,�ZLOO�UHKHDUVH�VRP H�SUREOHP V�LW�KDV��DQG��VHFRQGO\ ���,�ZLOO�FRP SDUH�JDSV�DQG
JOXWV�

� ���( YDOXDWLRQ�RI�6XSHUYDOXDWLRQLVP

6XSHUYDOXDWLRQLVP �LV�QRW�P \ �SUHIHUHG�WKHRU\ �EHFDXVH�LW�VXIIHUV�IURP �FHUWDLQ�GUDZEDFNV��ZKLFK�,
EULHIO\ �HQXP HUDWH�

) LUVW�� DV� KDSSHQHG� ZLWK� HSLVWHP LFLVP �� WKHUH� LV� DQ� XQJURXQGHG� SUHVXSSRVLWLRQ� WKDW
FRQWUDGLFWLRQV�DUH�LP SRVVLEOH�� �7KLV�LV�UHIOHFWHG� IRU�H[ DP SOH� LQ�WKH�GHP DQG�WKDW�SUHFLVLILFDWLRQV
QHYHU�RYHUODS��RU�LV�DW�WKH�URRW�RI�WKH�QRQ�WUXWK�IXQFWLRQDO�WUHDWP HQW�RI�FRQMXQFWLRQ���. HHIH��S��� � � �
DVVHUWV�

���P DQ\ �SKLORVRSKHUV�ZRXOG�VRRQ�GLVFRXQW�WKH�SDUDFRQVLVWHQW�RSWLRQ��DOP RVW��UHJDUGOHVV
RI�KRZ�VXFFHVVIXOO\ �LW�WUHDWV�YDJXHQHVV��RQ�WKH�JURXQGV�RI�WKH����DEVXUGLW\ �RI�S�DQG�¤ S
ERWK�EHLQJ�WUXH���

7KLV�DJDLQ�EHJV�WKH�TXHVWLRQ�DJDLQVW�WKH�SDUDFRQVLVWHQW�DSSURDFK��
6HFRQG��WKHUH�DUH�WHUP V�ZKLFK�UHVLVW�DQ\ �VKDUSHQLQJ��: H�P D\ �QRW�KDYH�WURXEOH�VWLSXODWLQJ

FOHDU�FXWRII�SRLQWV�IRU�WKRVH�H[ SUHVVLRQV�ZKLFK�VXSHUYHQH�RQ�NQRZDEO\ �TXDQWLILDEOH�GLP HQVLRQV��EXW
ZKDW�DERXW�WHUP V�VXFK�DV�¶QLFH·��¶KXP EOH·��¶SROLWH·��HWF��: H�ODFN�D�VFDOH�DQG�XQLWV�WR�P HDVXUH�WKHP �
ZKLFK�VHHP �WR�EH�QHFHVVDU\ �IRU�WKH�HQWHUSULVH��,W�KDV�EHHQ�DUJXHG�WKDW�VRP H�WHUP V�DUH�LQHUDGLFDEO\
IX] ] \ ��RU�XQVKDUSHQDEOH�
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7KLUG��DOWKRXJK�LW�LV�QRW�WUXH�VLP SOLFLWHU�WKDW�WKHUH�LV�D�VKDUS�ERXQGDU\ �RI�D�SUHGLFDWH�) �
LW�UHP DLQV�D�IDFW�WKDW�WKHUH�LV�RQH�LQ�HDFK�SUHFLVLILFDWLRQ��7KLV�LV�KDUG�WR�UHFRQFLOH�ZLWK�WKH�IX] ] LQHVV
RI�SUHGLFDWHV�

) RXUWK�� LW� VHHP V� D� VHULRXV� GHIHFW� RI� WKH� WKHRU\ � WR� DOWHU� WKH� P HDQLQJ� RI� WKH� H[ LVWHQWLDO
TXDQWLILHU��$V�JHQHUDOO\ �XQGHUVWRRG�¶7KHUH�LV�DQ�[ �VXFK�WKDW�[ �LV�) �·�LP SOLHV�WKH�H[ LVWHQFH�RI�DW�OHDVW
RQH�REMHFW�ZKLFK�LV� ) �� ,I�WKLV�LV�QRW�VR��WKHQ� RQH� ZRQGHUV�ZKHWKHU�WKH�WKHRU\ �LQFRUSRUDWLQJ�WKH
GLVWLQFWLRQ�FDQ�EH�WDNHQ�WR�UHIOHFW�( QJOLVK�XVDJH�

) LIWK�� ZH� KDYH� WKH� SUREOHP � RI� LQHIIDELOLW\ �� WKDW� LV�� LI� WKH� WKHRU\ � LV� WUXH�� LW� FDQQRW� EH
H[ SUHVVHG��) RU�H[ DP SOH��LI�,�VD\ �WKDW�©WKHUH�DUH�VHYHUDO�VKDUSHQLQJV�RI�DQ�H[ SUHVVLRQª ��WKLV�FDQQRW
EH� WUXH� VLP SOLFLWHU�� VLQFH� WKHUH� LV� MXVW� RQH� LQ� HDFK� SUHFLVLILFDWLRQ�� $JDLQ�� ´WKH� WHUP � ) � LV� IX] ] \ µ
FDQQRW�EH�WUXH�IRU�WKH�VDP H�UHDVRQ��LW�LV�SUHFLVH�LQ�HDFK�VKDUSHQLQJ�

6R�WKLV�SURSRVDO�LV�QRW�FRQYHQLHQW�HLWKHU�

� ���* DSV�DQG�* OXWV

6HYHUDO�DXWKRUV�KDYH�P DGH�DSSDUHQW�WKH�V\ P P HWU\ �EHWZHHQ�VXSHUYDOXDWLRQLVP ��RU�P RUH�JHQHUDOO\ �
D�VWDQGDUG�JDSS\ �VROXWLRQ�WR�WKH�VHP DQWLF�SDUDGR[ HV��DQG�D�SDUWLFXODU�EUDQFK�RI�SDUDFRQVLVWHQF\ �
VSHFLDOO\ �DV�LW�LV�SUDFWLVHG�E\ �WKH�$XVWUDOLDQ�UHOHYDQWLVW�P RYHP HQW��

D��+ \ GH

) LUVW��,�ZDQW�WR�UHIHU�WR�' RP LQLF�+ \ GH��ZKR�GHIHQGV�ZKDW�LV�WHUP HG�VXEYDOXDWLRQLVP ��,QGHHG��WKLV
LV�-D³ NRZVNL·V�GLVFXVVLYH�ORJLF��ZKLFK�ZDV�GHVLJQHG�WR�H[ SUHVV�WKH�RSSRVLQJ�SRLQWV�RI�YLHZ�RI�SHRSOH
WDNLQJ�SDUW�LQ�D�GHEDWH��/ RRVHO\ �VSHDNLQJ��-D³ NRZVNL·V�WKHRU\ �LV�SDUDFRQVLVWHQW��VLQFH�LQ�LW��D�SDLU
RI� FRQWUDGLFWRU\ � VHQWHQFHV�� ¶S·�� ¶� S·�� FDQ� EH� ERWK� WUXH�� EXW� VHSDUDWHO\ �� QRW� WRJHWKHU�� L�H��� WKH
DGMXQFWLRQ� UXOH� �S�� T� _� SYT�� IDLOV� LQ� WKH� V\ VWHP �� IURP � WKH� WUXWK� RI� WZR� LVRODWHG� VHQWHQFHV�� \ RX
FDQQRW�GHGXFH�WKDW�WKHLU�FRQMXQFWLRQ�LV�WUXH��6R�¶S�Y�¤ S·�LV�QHYHU�WUXH��WKRXJK�¶S·�DQG�¶¤ S·�DUH�
7KHUH� LV� D� SUHFLVLILFDWLRQ� LQ� ZKLFK� ¶S·� LV� WUXH�� DQG� DQRWKHU� LQ� Z KLFK� ¶¤ S·� LV� WUXH�� EXW� LQ� QR
SUHFLVLILFDWLRQ�¶S�Y�¤ S·�LV�WUXH��+ \ GH��SS��� � � ��� � � � ��

7KH�P DLQ�GLIIHUHQFH�XQGHUO\ LQJ�VXSHUYDOXDWLRQLVP �DQG�VXEYDOXDWLRQLVP �LV�WKHLU�FRQFHSWLRQ
RI�WUXWK��: KLOH�IRU�WKH�IRUP HU��D�VHQWHQFH�LV�WUXH�VLP SOLFLWHU�LI�WUXH�RQ�HYHU\ �DGP LVVLEOH�SUHFLVLILFD�
WLRQ��7UXH~� ��IRU�WKH�ODWWHU��D�VHQWHQFH�LV�WUXH�VLP SOLFLWHU�LI�WUXH�RQ�VRP H�DGP LVVLEOH�SUHFLVLILFDWLRQ
�7UXH} � ��7KLV�ZHDNHU�QRWLRQ�RI�WUXWK�DOORZV�+ \ GH�WR�FKDUDFWHUL] H�IX] ] LQHVV�GLIIHUHQWO\ ��KH�DVNV�XV�WR�

���WUHDW�ERUGHUOLQH�FDVHV�IRU�D�YDJXH�SUHGLFDWH�OLNH�´KHDSµ�DV�FDVHV�WR�ZKLFK�WKH�SUHGLFDWH
ERWK�DSSOLHV�DQG�GRHV�QRW�DSSO\ �����WUHDW�YDJXHQHVV�DV�JLYLQJ�ULVH�WR�WUXWK�YDOXH�JOXWV�DV
RSSRVHG�WR�WUXWK�YDOXH�JDSV������+ \ GH��SS��� � � ��� � � ��UHVSHFWLYHO\ ���

VHQWHQFHV�ZKLFK�ZHUH�LQGHWHUP LQDWH�IRU�VXSHUYDOXDWLRQLVP �©WDNH�RQ�ERWK�WUXWK�YDOXHVª ��,ELG���S�
� � � ����

+ \ GH� FODLP V� WKDW� VXSHUYDOXDWLRQLVP � LV� QR� EHWWHU� WKDQ� VXEYDOXDWLRQLVP � FRQFHUQLQJ� WKH
SUHVHUYDWLRQ�RI�FODVVLFDO�FRQVHTXHQFH��IRU�LI�DGMXQFWLRQ�LV�LQYDOLG�LQ�WKH�ODWWHU��LWV�GXDO��VXEMXQFWLRQ�
LV�QRW�YDOLG�LQ�WKH�IRUP HU��WKDW�LV��IURP �WKH�WUXWK�RI�D�GLVMXQFWLRQ��\ RX�FDQQRW�LQIHU�WKH�WUXWK�RI�DW
OHDVW�RQH�GLVMXQFW��,I�D�QRQ�VXEMXQFWLYH�WKHRU\ �LV�MXVWLILHG�WR�KDQGOH�IX] ] LQHVV��HTXDOO\ �VR�LV�D�QRQ
DGMXQFWLYH�RQH���+ \ GH��S��� � � � �

7KXV��FHWHULV�SDULEXV��WDNLQJ�LQWR�DFFRXQW�WKLV�IRUP DO�SDULW\ ��LW�VHHP V�WKHUH�LV�QR�UHDVRQ
WR�EHOLHYH�WKDW�-D³ NRZVNL·V�GLVFXVVLYH�ORJLF�LV�OHVV�DSSURSULDWH�WKDQ�VXSHUYDOXDWLRQLVP �WR�UHVROYH�WKH
VRULWHV�SDUDGR[ �
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E��3DUVRQV���3ULHVW

1 H[ W��,�ZRXOG�OLNH�WR�EULHIO\ �DOOXGH�WR�WKH�FRP SDULVRQ�P DGH�E\ �7HUHQFH�3DUVRQV�EHWZHHQ�P DLQVWUHDP
WKHRULHV�ZKLFK�P DNH�XVH�RI�WUXWK�YDOXH�JDSV�DQG�WKH�SDUDFRQVLVWHQW�V\ VWHP �HP EUDFHG�E\ �* UDKDP
3ULHVW��

) RU�3DUVRQV��ERWK�WKHRULHV�DUH�HTXDOO\ �DGHTXDWH�DQG�FRKHUHQW��3DUVRQV��SS��� � � �� � � � �
� � � �� � � � Q�� � � � � �� $FFRUGLQJ� WR� KLP �� WKH� SDUDOOHOLVP � DP RQJ� ERWK� DSSURDFKHV� LV� HYLGHQW� LI� ZH
FRP SDUH�WKHLU�WUXWK�WDEOHV��,G���S��� � � � ��

���S��������T �¤ S�����SYYYYT����SZZZZT

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

���� ����������7 �������������� ����������7

��������������) �������������) ����������

���7���������7 �) ����������7����������7

���7���������) �������������) ����������7

���) ���������) �7����������) ����������)

�7�) �������7�) � 7�) ��������7�) ������7�) �

�7�) ��������7 ������������7�) ��������7

�7�) ��������) �������������) ��������7�) �

7KH�WRS�VKDGHG�DUHD�FRUUHVSRQGV�WR�WKH�JDS�YLHZ��DQG�WKDW�XQGHUQHDWK��WR�WKH�JOXW�YLHZ��LQ�WKH
P LGGOH��WKH�FODVVLFDO�RQH��,Q�RUGHU�WR�VDYH�URZV��LW�LV�DVVXP HG�WKDW�FRP P XWLQJ�WKH�YDOXHV�RI�¶S·�DQG
¶T·�GRHV�QRW�DIIHFW�WKH�YDOXH�RI�WKH�FRQMXQFWLRQ�QRU�RI�WKH�GLVMXQFWLRQ��7KH�HQWU\ �¶�¶�P HDQV�ODFN�RI
WUXWK�YDOXH��+HUH�ZH�FDQ�VHH�WKDW�ZKHUHYHU�WKHUH�LV�LQGHWHUP LQDF\ �LQ�WKH�XSSHU�SDUW��WKHUH�LV�D
FRQWUDGLFWLRQ�LQ�WKH�FRUUHVSRQGLQJ�ERWWRP �SDUW�

3ULHVW�WKLQNV�WKDW�WKHUH�DUH�P RUH�WKLQJV�WR�FRQVLGHU�EHVLGHV�DQ�LVRP RUSKLVP �RI�WUXWK�WDEOHV�
+H�DUJXHV�WKDW�KLV�RZQ�V\ VWHP �LV�VXSHULRU�WR�WKH�JDSS\ �FRQFHSWLRQ��DP RQJ�RWKHU�UHDVRQV�EHFDXVH
SDUDGR[ HV�UHDSSHDU�HYHQ�DVVXP LQJ�D�VHP DQWLFV�WKDW�SHUP LWV�WUXWK�YDOXH�JDSV��VR�WKDW�WKHVH�DUH�QR
VROXWLRQ��3ULHVW�>� � � � @��SS��� � �� � � �

7KH� FRQFOXVLRQ� WR� EH� GUDZQ� LV� WKDW� D� FRQWUDGLFWRU\ � DSSURDFK� LV� DW� OHDVW� DV� JRRG� DV
VXSHUYDOXDWLRQLVP ��WKDW�LV�LW�LV�VXSHULRU�RU�RQ�D�SDU�ZLWK�LW�



1 Classical logic makes two assumptions concerning its two truth values, namely, they are
jointly exhaustive and mutually exclusive. These suppositions are rejected by non standard logics.
Many-valued logics admit more than two truth values; and paraconsistent ones tolerate true
contradictions without allowing everything to be true in them. 
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� ���3UHDP EOH

1 RQ�FODVVLFDO�ORJLFV��OLNH�P DQ\ �YDOXHG�DQG�SDUDFRQVLVWHQW�V\ VWHP V� �WRJHWKHU�ZLWK�IX] ] \ �VHW�WKHRULHV
DUH�QHZFRP HUV�LQ�WKH�SKLORVRSKLFDO�DUHQD��$QG��DV�P RVW�UHYROXWLRQDU\ �LGHDV�LQ�WKH�KLVWRU\ �RI�KXP DQ
FXOWXUH��WKH\ �DUH�P HW�ZLWK�JUHDW�UHVLVWDQFH��LQFUHGXOLW\ ��DQG��XVXDOO\ ��DUH�QRW�WDNHQ�VHULRXVO\ ��GHVSLWH
WKHLU�SURP LVLQJ�DGYDQWDJHV�RYHU�WKH�FODVVLFDO�ELYDOHQW�WUXWK�IXQFWLRQDO�ORJLF��&/ ���' HIHQGHUV�RI�WKHVH
QRQ�VWDQGDUG�ORJLFV�DUH�VWLOO�QRW�P DQ\ ��EXW�VWLOO�IHZHU�DUH�WKRVH�SKLORVRSKHUV�ZKR�FDUH�WR�FRQWULYH
VRP H� REMHFWLRQV� DJDLQVW� WKHP �� ,W� P D\ � WDNH� GHFDGHV�� SHUKDSV� RQH� P RUH� FHQWXU\ �� EHIRUH� VRP H
SDUWLFXODU�IRUP XODWLRQV�RI�WKHP �DUH�VHHQ�DV�UHDO�FRP SHWLWRUV��RU�DV�VXSHULRU�WR�&/ ��1 RQHWKHOHVV��WKH
IDFW�WKDW�WKHUH�LV�D�JURZLQJ�QXP EHU�RI�WKLQNHUV�ZKR��IRU�RQH�UHDVRQ�RU�DQRWKHU��ILQG�IDXOW�ZLWK�&/ �
JLYHV�XV�VRP H�KRSH�WR�EHOLHYH�WKDW�WKH�HQWUHQFKHG�P RQRSRO\ �RI�WKH�UHFHLYHG�ZLVGRP �ZLOO�JUDGXDOO\
GHWHULRUDWH��

2QH�RI�WKH�JHQHUDO�DLP V�RI�WKLV�FKDSWHU�LV�WR�SUHVHQW�XQGHU�D�IDYRXUDEOH�OLJKW�D�GLDOHFWLFDO
RU� IX] ] \ � WKHRU\ �� L�H��� RQH� FRXQWHQDQFLQJ� LQILQLWHO\ � P DQ\ � WUXWK� YDOXHV� DQG� WUXH� FRQWUDGLFWLRQV�
$GP LWWHGO\ ��LW�LV�QRW�DQ�HDV\ �WDVN��QRU�GR�,�SUHWHQG�WR�KDYH�VXFFHHGHG�LQ�WKH�HQWHUSULVH��7KRXJK
P DQ\ �SUREOHP V�OLH�DKHDG��WKH�SUHVHQW�SDUW�RI�WKH�ZRUN�HQGRUVHV�WKRVH�DSSURDFKHV�ZKLFK��RQ�WKH
RQH�KDQG��VWULYH�IRU�D�UHOD[ DWLRQ�RI�WKH�ELYDOHQW�VWDQGDUGV�RI�FRKHUHQFH�DQG��RQ�WKH�RWKHU�KDQG��WU\
WR�ILQG�D�SODFH�IRU�WKH�P \ ULDG�RI�HQWLWLHV�DQG�VLWXDWLRQV�RXWODZHG�IURP �WKH�UHLJQ�RI�ORJLF�EHFDXVH�WKH\
ZDQGHU�XQUHFRJQL] HG�KDOIZD\ �LQ�WKH�P LGGOH�RI�WKH�RIILFLDO�H[ WUHP HV��7UXWK�DQG�) DOVHKRRG���

7KH� FODLP V� RI� WKH� SUHVHQW� FKDSWHU� DUH� WKDW� D� SDUWLFXODU� DUWLFXODWLRQ� RI� WKHVH� QHZ
FRQFHSWLRQV� XSKROGLQJ� GHJUHHV� RI� WUXWK� DQG� FRQWUDGLFWLRQV� SURYLGHV� D� UHDO� DOWHUQDWLYH� WR� WKH
WUDGLWLRQDO�ZD\ �RI�WKLQNLQJ��DQG�WKDW��LI�LW�LV�LQ�WKH�ULJKW�GLUHFWLRQ��LW�P LJKW�EH�VHHQ�DV�DIIRUGLQJ�WKH
P DLQ�LQJUHGLHQWV�IRU�DQ�DGHTXDWH�WUHDWP HQW�RI�WKH�VRULWHV�SDUDGR[ ��&RQVHTXHQWO\ ��WKH�FKDSWHU�LV
VWUXFWXUHG� DURXQG� WKH� WZR� EDVLF� LGHDV� RI� WKHUH� EHLQJ� GHJUHHV� RI� SRVVHVVLRQ� RI� D� SURSHUW\ � RU
EHORQJLQJ�WR�D�VHW��GHJUHHV�RI�WUXWK��DQG�WKH�SRVVLELOLW\ �RI�WUXH�FRQWUDGLFWLRQV�

� ���7KH�8 QGHUO\ LQJ�0 HWDSK\ VLFV�

%XW�SULRU�WR�ORJLFDO�DQDO\ VLV��OHW�P H�SUHIDFH�ZKDW�,�FRQVLGHU�WR�EH�WKH�RQWRORJLFDO�SUHVXSSRVLWLRQV�RI
HDFK�WUHQG��$OWKRXJK�,�DP �QRW�JRLQJ�WR�GLVFXVV�ZKHWKHU�ORJLF�LV�RQWRORJLFDOO\ �FRP P LWWHG�RU�QHXWUDO�
WKH�DOWHUQDWLYH�EHWZHHQ�FODVVLFDO�DQG�QRQ�FODVVLFDO�ORJLFV��,�VXEP LW��SDUWO\ �GHSHQG�RQ�KRZ�WKH�ZRUOG
LV��7KH�FRQWUDVWV�DP RQJ�WKH�JUDGXDO�DQG�WKH�GLFKRWRP LF�SHUVSHFWLYHV�P D\ �EH�VHHQ�DV�WZR�UDGLFDOO\
GLIIHUHQW�P RGHV�RI�FRQFHLYLQJ�UHDOLW\ ��,QGHHG��ERWK�ZD\ V�P D\ �EH�ORRNHG�DW�DV�RSWLRQV�FRQFHUQLQJ
WKH�EHKDYLRXU�RI��DQG�P XWXDO�UHODWLRQV�DP RQJ�WKH�RSSRVLWHV��7KH�IROORZLQJ�FKDUW�VXP P DUL] HV�WKH
FHQWUDO�GLYHUJHQFHV��WKH�OHIW�FROXP Q�UHIHUULQJ�WR�WKH�VSLULW�RI�$ULVWRWOH·V�WKRXJKW��ZKR�VKDUHV�EDVLF
SUHVXSSRVLWLRQV�RI�3DUP HQLGHV��DQG�WKH�ULJKW�FROXP Q�H[ SUHVVLQJ�DVSHFWV�RI�WKH�SRLQWV�RI�YLHZ�RI



30

2 If we allow ourselves to appeal to ancient myths, we could add one more line at the end:
Strife vs. Love, having in mind the forces that have a role to play in the configuration of the
cosmos postulated by Empedocles.

Besides, note that the assumed lack of correspondence of the bivalent (black and white)
theory to the complex (gray) world is what Kosko (pp. 8, 87-88) calls the mismatch problem.

+HUDFOLWXV�DQG�3ODWR��7KRXJK�D�FRQWHVWDEOH�FRQMHFWXUH��,�VXUP LVH�WKDW�WKH�ILUVW�FRUUHVSRQGV�WR�&/ �
WKH�VHFRQG�WR�LQILQLWH�YDOXHG��FRQWUDGLFWRULDO�ORJLFV� � �

257+2 ' 2 ; �7+ ,1 . ,1 *

NLQGV
DOO�RU�QRWKLQJ

HLWKHU����RU
H[ WUHP HV�RQO\
LQFRP SDWLELOLW\

FODVK
VKDUS�GLYLVLRQ

GLFKRWRP \
GXDOLW\

WRWDO�H[ FOXVLRQ
DE\ VV
FXW

VHSDUDWLRQ
GLVFULP LQDWLRQ

OHDS

' ,$/ ( &7,&$/ �5( $/ ,7<
�

GHJUHHV
P RUH�RU�OHVV

ERWK
LQWHUP HGLDULHV

FRQFLOLDWLRQ
KDUP RQ\

FRQWUDGLFWLRQ
KRP RJHQHLW\

XQLRQ
RYHUODS
EULGJH

VP RRWK�WUDQVLWLRQ
FRH[ LVWHQFH
FRP P XQLW\
FRQWLQXLW\

,�JUDQW�\ RX�WKDW�WKHVH�WZR�SDWKV�P D\ �QRW�EH�H[ KDXVWLYH��RWKHU�URDGV�FDQ�EH�RSHQ��DQG��RI�FRXUVH�
WKH�FKRLFHV�P D\ �EH�GLVSOD\ HG�RWKHUZLVH��ZLWK�D�P RUH�DXVSLFLRXV�DWWLWXGH�WRZDUGV�&/ ��%XW�WKDW�WKH\
DUH�WZR�RI�WKH�P DLQ�FRQWHQGHUV�LV�OHVV�SROHP LFDO��$QG�LW�P LJKW�EH�DUJXHG�WKDW�SDUDGR[ HV�OLNH�WKH
VRULWHV� OHQG�SODXVLELOLW\ �WR�WKH�ULJKW�KDQG�VLGH�RI�WKH�SLFWXUH��2Q�WKH�RQH�KDQG�� \ RX�FDQ�KDYH� D
XQLYRFDO�QRWLRQ�RI�EHLQJ��WKH�GLIIHUHQFHV�DP RQJ�HQWLWLHV�FRQVLVWLQJ�RI�GHJUHHV��RU��RQ�WKH�RWKHU�KDQG�
\ RX�GULYH�ZHGJHV�LQ�WKH�XQLYHUVH�WR�HQG�XS�ZLWK�FRP SDUWP HQWDOL] HG�LVODQGV��DOO�E\ � WKHP VHOYHV�
KDYLQJ�QRWKLQJ�LQ�FRP P RQ��OLNH�WKH�FDWHJRULHV�RI�WKH�6WDJLULWH��$Q\ ZD\ ��LI�WKH�IX] ] \ �UHSUHVHQWDWLRQ
LV�FRUUHFW��WKHQ�LW�ZRXOG�EH�SUHIHUDEOH�WR�P RGLI\ �WKH�ORJLFDO�DSSDUDWXV�WR�DFFRP P RGDWH�IX] ] LQHVV
UDWKHU�WKDQ�WR�IRUFH�IX] ] \ �VHQWHQFHV�WR�ILW�WKH�ORJLFDO�SUHFRQFHSWLRQV��6\ OYDQ�	 �+ \ GH��S��� ���%H�LW�DV
LW�P D\ ��WKH�KRSH�LV�WKDW��E\ �WKH�HQG�RI�WKLV�FKDSWHU��ZKHUH�WKH�GRFWULQH�RI�3DUP HQLGHV�DQG�3ODWR�DUH
FRP SDUHG��WKH�UHDGHU�ZLOO�VHH�WKDW�WKH�GLDOHFWLFDO�LP DJH�KDV�VRP H�IRRWLQJ��

� ���' HJUHHV

7KH� P DLQ� P RWLYDWLRQ� IRU� D� P DQ\ � YDOXHG� VROXWLRQ� FRP HV� IURP � WKH� FODLP � WKDW� D� VHW� WKHRU\
LQFRUSRUDWLQJ�GHJUHHV�RI�P HP EHUVKLS��DQG�D�ORJLF�ZLWK�FRUUHVSRQGLQJ�GHJUHHV�RI�WUXWK�DUH�EHWWHU
HTXLSSHG�WR�KDQGOH�WKH�DUJXP HQWV�FRQFHUQLQJ�WKH�KHDS�DQG�RWKHU�IX] ] \ �QRWLRQV��%HIRUH�ORRNLQJ�DW
SURSRVDOV�LQ�WKLV�GLUHFWLRQ��OHW�P H�SUHVHQW�WZR�ZRUNV��RQH�E\ �( QJHO��DQG�WKH�RWKHU�E\ �. RVNR��ZKR
P DNH�D�VWURQJ�FDVH�IRU�WKH�JUDGXDOLVW��IX] ] \ �YLHZ��%\ �JLYLQJ�D�VXP P DU\ �RI�WKHLU�P RVW�FRJHQW�SRLQWV�
,�H[ SHFW�WR�P DNH�D�IXUWKHU�DGYDQFH�DORQJ�WKLV�WUDFN��OD\ LQJ�WKH�JHQHUDO�IRXQGDWLRQV�RI�Z KDW�LV�WR
FRP H�
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5D\ P H� ( QJHO� FRQWUDVWV� WZR� SHUVSHFWLYHV�� RQH� Z KRVH� SULQFLSDO� GULYH� LV� WRZDUG� VHWWLQJ
GLFKRWRP LHV��DQG�RWKHU�ZKLFK�GHYHORSV�WKH�WKHVLV�WKDW�

( YHU\ �P DWWHU��RU�YLUWXDOO\ �HYHU\ �P DWWHU��LV�P RG��LV�D�P DWWHU�WKDW�DGP LWV�RI�GLIIHUHQFHV�LQ
GHJUHH���( QJHO��S��� � � ��

0 DNLQJ�D�FRP SDULVRQ�RI�ERWK�RXWORRNV��( QJHO�VD\ V�WKDW�ZKLOH�SURJUHVVLYH�GHJUHHV�DUH�SHUFHSWLEOH�
VKDUS�ERXQGDULHV�DUH�QRW�GLVFHUQLEOH���

7KDW�WKHUH�DUH�GHJUHHV�RI�SRVVHVVLRQ�RI�D�SURSHUW\ �LV�GHGXFHG�IURP �WKH�IDFW�WKDW�D�JLYHQ
REMHFW�LV�OHVV�) �WKDQ�DQRWKHU��) RU�H[ DP SOH��WKH�IDFWV�WKDW�0 HQR�LV�OHVV�ZLVH�WKDQ�3DUP HQLGHV��DQG
WKDW�3DUP HQLGHV�LV�QRW�DV�ZLVH�DV�6RFUDWHV�HVWDEOLVK�WKDW�WKHUH�DUH�GHJUHHV�RI�ZLVGRP ��: KHQHYHU
Z H� FDQ� GLVWLQJXLVK� GLIIHUHQFHV� LQ� WKH� H[ WHQW� RI� D� SURSHUW\ �� ZH� KDYH� D� FOXH� WR� WKH� H[ LVWHQFH� RI
GHJUHHV��2QO\ �LI�D�SURSHUW\ �DGP LWV�RI�D�JUDGXDO�SRVVHVVLRQ��FDQ�RQH�SURSHUO\ �XQGHUVWDQG�WKDW�DQ
REMHFW�P D\ �KDYH�LW�LQ�D�JUHDWHU�RU�VP DOOHU�H[ WHQW��RU�P DNH�FRP SDULVRQV��7KXV��LW�LV�EHFDXVH�WKHUH
DUH�GHJUHHV�RI�ULJLGLW\ �WKDW�VWLIIHQLQJ�LV�SRVVLEOH�DW�DOO��WKDW�LV��D�JUDGXDO�SURFHVV�RI�EHFRP LQJ��OLWWOH
E\ � OLWWOH�� P RUH� DQG� P RUH� ULJLG�� ,I� WKLV� LV� VR�� WKHQ� ZH� KDYH� HYLGHQFH� WKDW� OLQJXLVWLF� FRP SHWHQFH
FRQFHUQLQJ� WKH� XVH� RI� D� WHUP � FRQVLVWV� QRW� P HUHO\ � LQ� WKH� DELOLW\ � WR� DSSO\ � LW� RQO\ � WR� LWV� FRUUHFW
LQVWDQFHV��EXW�DOVR�LQ�DZDUHQHVV�RI��DQG�VHQVLWLYLW\ �WR�WKH�H[ WHQW�WR�ZKLFK�LW�LV�SUHVHQW�LQ�D�JLYHQ
WKLQJ��0 RVW�RI�WKH�WLP H��ZH�ZDQW�WR�NQRZ�QRW�RQO\ �ZKHWKHU�VRP HWKLQJ�LV�) �RU�QRW�) ��EXW�DOVR�WR�ZKDW
H[ WHQW�LW�LV�) ��P RUH�RIWHQ�WKDQ�EHLQJ�LQWHUHVWHG�MXVW�LQ�WKH�DQVZHU�WR�D�\ HV�QR�TXHVWLRQ��SHRSOH�VHHN
LQIRUP DWLRQ�DV�WR�KRZ�P XFK�D�SURSHUW\ �LV�H[ HP SOLILHG��7KHUHIRUH��RQH�DFFRXQW�RI�WKH�P HDQLQJ�RI�DQ
H[ SUHVVLRQ� FDQQRW� EH� FRP SOHWH� XQOHVV� LW� LQFOXGHV� P HQWLRQ� RI� H[ WHQWV� RI� DSSOLFDELOLW\ �� WR� OLP LW� D
GHILQLWLRQ�VLP SO\ �WR�D�FRQVLGHUDWLRQ�RI�QHFHVVDU\ �DQG�VXIILFLHQW�FRQGLWLRQV�ZRXOG�EH�DW�EHVW�SDUWLDO�

2Q�WKH�RWKHU�KDQG��WR�DGRSW�WKH�RSSRVLWH�YLHZ��WKDW�RI�VKDUS�GLYLVLRQV��ZRXOG�EH�WR�DVVHUW
WKDW�SURSHUWLHV�KDYH�©RQO\ �RQH�LQWHQVLW\ �RSWLRQª ��,ELG���S���� � � ��LQGHHG��LW�ZLOO�FRP P LW�XV�WR�VD\ �WKDW
LI� D� DQG� E� DUH� ) �� WKHQ� ERWK� DUH� ) � WR� WKH� VDP H� H[ WHQW�� 7KLV� LV� DQ� XQZDQWHG� UHVXOW�� / LNHZLVH�� WR
GHP DQG�WKDW�DQ�REMHFW�EH�SHUIHFWO\ �) �LQ�RUGHU�WR�TXDOLI\ �DV�) �LV�QRQ�VHQVH��$OWKRXJK�( QJHO�GRHV�QRW
P HQWLRQ�WKH�KHDS�SDUDGR[ ��VRP HWKLQJ�KH�UHP DUNV�LQ�D�IRRWQRWH��,ELG���S��� � ��SHUIHFWO\ �DSSOLHV�WR
LW��+H�P D\ �EH�WDNHQ�WR�VD\ �WKDW��LI�D�SURSHUW\ �1�GLG�QRW�LQFUHDVH�LWV�H[ WHQW�RI�DSSOLFDELOLW\ �WR�VHYHUDO
REMHFWV�LQ�DQ�DSSURSULDWHO\ �RUGHUHG�VHULHV�JRLQJ�IURP �D� �WR�DQ��WKHQ��D� �ZRXOG�EH�DV�1�DV�DQ��ZKLFK
LV�FOHDUO\ �IDOVH��$QG�YLYH�YHUVD��LI�DL�� �LV�OHVV�1�WKDQ�DL��WKHQ�1�LV�DSSOLHG�LQ�GLIIHUHQW�GHJUHHV�WR�DL��

DQG� WR� DL� � $OO� WKLV� VHHP V� DV� WDXWRORJLFDO� DV� LW� LV� HYLGHQW� WKDW� ZLWKRXW� GHJUHHV� RI� ) �� LW� ZRXOG� EH
LP SRVVLEOH�IRU�DQ�HQWLW\ �WR�GHFUHDVH�RU�LQFUHDVH�LWV�H[ WHQW�RI�) ��1 HJOHFWLQJ�GHJUHHV��ZH�ZLOO�KDYH
WURXEOH�XQGHUVWDQGLQJ�FRQWLQXLW\ �RI�FKDQJH��FRQVLGHU�IRU�H[ DP SOH�DOO�WKH�LQWHUP HGLDWH�VWDJHV�RI�D
SHUVRQ�IURP �FRQFHSWLRQ�WR�ELUWK��,Q�VKRUW��WKH�HOLP LQDWLRQ�RI�GHJUHHV�ZLOO�OHDYH�XV�ZLWK�WKH�DOWHUQDWLYH
EHWZHHQ�D�SHUIHFW�DOO�RU�QRWKLQJ��%XW�WKLV�LV�DEVXUG��6R�LW�DSSHDUV�WKDW�WKH�GLFKRWRP LF�VWDQFH�QHLWKHU
KDV�JUHDWHU�H[ SODQDWRU\ �SRZHU��QRU�LV�D�P HWKRGRORJLFDO�LP SHUDWLYH��7R�GHP DQG�WR�GUDZ�FOHDU�FXW
ERXQGDULHV� GRHV� QRW� LVVXH� LQ� D� QHDW� � JDLQ� RI� LQWHOOLJLELOLW\ � QRU� RI� P HDQLQJIXOQHVV�� TXLWH� WR� WKH
FRQWUDU\ ��LW�P D\ �EH�WKDW�OHDYLQJ�H[ WHQWV�RXW�RI�DFFRXQW�P DNHV�SKLORVRSKLFDO�ULGGOHV�P RUH�SX] ] OLQJ
DQG�VWUDLQHG�WKDQ�WKH\ �QHHG�WR�EH��

6R��ZH�P D\ �WKLQN�WKDW�WKHUH�DUH�JRRG�UHDVRQV�IRU�( QJHO·V�FRQFOXVLRQ�WKDW�HYHU\ WKLQJ��RU
YLUWXDOO\ �HYHU\ WKLQJ��LV�D�P DWWHU�RI�GHJUHH��HYHQ�WKHUH�ZKHUH�D�ILQHO\ �WXQHG�OLP LW�LV�GUDZQ��H[ WHQWV
GR�QRW�GLVDSSHDU�QR�P DWWHU�KRZ�H[ DFWO\ �WKH�OLQH�LV�WUDFHG�

� ���: K\ �LV�) X] ] LQHVV�LQ�&RQIOLFW�ZLWK�&ODVVLFDO�/ RJLF"

,Q�WKLV�6HFWLRQ��,�ZLOO�EULHIO\ �H[ DP LQH�%DUW�. RVNR·V�FDVH�DJDLQVW�&/ ��) RU�. RVNR��WKH�P DLQ�GLIILFXOW\
IDFLQJ�&/ �LV�WKH�P LVP DWFK�SUREOHP ��WKH�ZRUOG�LV�IX] ] \ ��LWV�ELYDOHQW�GHVFULSWLRQ�LV�QRW��ZKLOH�UHDOLW\
LV�JUD\ ��&/ �LV�EODFN�DQG�ZKLWH��%\ � IX] ] LQHVV��KH�XQGHUVWDQGV�D�FOXVWHU� RI�LGHDV��DP RQJ�ZKLFK� ,
P HQWLRQ��GHJUHHV�HQVXLQJ�LQ�FRQWUDGLFWLRQV��DQG�EOXUUHG�ERXQGDULHV�SHUP LWWLQJ�VP RRWK�WUDQVLWLRQV�
/ HW�P H�HODERUDWH�WKH�IRUP HU�LVVXH�



32

3  A fuzzy value is one which lies between complete truth, 1, and complete falsity, 0.

&/ �LV�IRXQG�IDXOW\ �RQ�VHYHUDO�FRXQWV��) RU�RQH�WKLQJ��&/ �KDV�WR�URXQG�D�IX] ] \ �YDOXH� �RII�WR
LWV�QHDUHVW�ELQDU\ �YDOXH��) RU�H[ DP SOH��LI�D�JODVV�LV�� � �IXOO�RI�ZDWHU��&/ �FRQVLGHUV�LW�WR�EH�� � �IXOO�
WKDW�LV��WKH�JODVV�LV�HP SW\ �� : KDW�YHUGLFW�GRHV�&/ �GHOLYHU� �LI�WKH�JODVV�LV� � � � � IXOO�RI�ZDWHU"�7KH
SUREOHP �KHUH�LV�WKDW�WKH�P LGSRLQW�LV�HTXDOO\ �IDU�IURP �ERWK�H[ WUHP HV��VR�WKDW�LW�LV�LP SRVVLEOH�WR�URXQG
LW�RII�QRQ�DUELWUDULO\ �WR�HLWKHU�� � �RU�� � � � ��,I�ZH�KDYH�WR�VD\ �WKDW�HLWKHU�WKH�JODVV�LV�IXOO�RU�HP SW\ �
WKHQ�&/ �SUHYHQWV�XV�IURP �GHVFULELQJ�WKH�VLWXDWLRQ�DV�D�KDOI�IXOO�JODVV�RU�D�KDOI�HP SW\ �RQH��WKHUH�DUH
QR�KDOI�WUXWKV��ZH�FDQQRW�DYDLO�RXUVHOYHV�RI�WKH�WUXWK�YDOXH�¶õ ·���&/ �HUDVHV�WKH�LQWHUP HGLDWH�GHJUHHV�
DQG�OHDYHV�XV�ZLWK�WKH�H[ WUHP HV��: KDW�&/ �GRHV�LV�WR�IRUFH�DOO�LQWHUP HGLDU\ �VLWXDWLRQV�WR�ILW�LQWR�LWV
VLP SOLILHG�P RGHO��DQG�VR�LW�GLVWRUWV�WKH�QDWXUH�RI�WKLQJV��. RVNR��SS��� � ��� � � � � � ���

$�VHFRQG�LQFRQYHQLHQFH�RI�&/ �LV�P DGH�HYLGHQW�E\ �FRQVLGHULQJ�KRZ�LW�UHSUHVHQWV�WKH�WUXWK
YDOXH� FKDQJH� RI� WKH� SURSRVLWLRQDO� IRUP � ´[ � LV� WDOOµ� DV� LWV� YDULDEOH� LV� VXEVWLWXWHG� E\ � WKH� QDP HV� RI
SHUVRQV�ZKRVH�KHLJKWV�UDQJH�IURP �� �� �P ��WR�� �� �P ��

$FFRUGLQJ�WR�&/ ��ZH�DUH�FRP SHOOHG�WR�VSOLW�WKH�VHW�RI�SHUVRQV�EHWZHHQ�WKRVH�WDOO�DQG�WKRVH�QRW�WDOO
DW�VRP H�SUHFLVH�SRLQW��6XSSRVH�ZH�GUDZ�WKH�OLQH�DW�� �� �P ���WKHQ�DW�WKDW�OLP LW�WKH�SDVVDJH�LV�P DGH
DEUXSWO\ ��LQ�RQH�ELJ�MXP S�IURP �� �WR�� ��7KLV�P HDQV�WKDW��EHIRUH�UHDFKLQJ�WKH�� �� �P ��ZDWHUVKHG��WKH
LQFUHDVH�LQ�WKH�KHLJKW�RI�SHUVRQV�OHDYHV�WKH�WUXWK�YDOXH�RI�WKH�FRUUHVSRQGLQJ�VHQWHQFHV�XQDIIHFWHG�
,W�LV�OLNH�WKH�VORJDQ�´RQH�VL] H�ILWV�DOOµ��+RZHYHU��LI�KXP DQ�WDOOQHVV�LV�LQGHHG�D�GLUHFW�IXQFWLRQ�RI�D
SHUVRQ·V�KHLJKW��WKHQ�WKH�JUDSKLF�UHSUHVHQWLQJ�WKH�VKLIW�LQ�WUXWK�RI�´[ �LV�WDOOµ�P XVW�EH�D�VP RRWK�FXUYH�
DV�VKRZQ�LQ�WKH�QH[ W�ILJXUH

�
7KHUH�WKH�FRUUHODWLRQ�EHWZHHQ�WDOOQHVV�DQG�KHLJKW�LV�DV�LW�VKRXOG�EH���WKH�WUXWK�YDOXH�RI�WKH�VHQWHQFH
UDLVHV�DV�WKH�SHUVRQ�EHFRP HV�KLJKHU��+HUH��WKHUH�LV�D�VP RRWK�WUDQVLWLRQ��7KH�P LVP DWFK�SUREOHP �LV
VROYHG��,ELG���SS��� � � � � � � ��� � � ��

$� ILQDO�SRLQW��$V�QHJDWLRQ�LV�WKH�LQYHUVH�RI�DIILUP DWLRQ��,ELG���SS�� � � � � ��WKH�JUDSKLF�IRU
VKRUWQHVV�P XVW�EH�WKH�UHYHUVH�RI�WKDW�IRU�WDOOQHVV�
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$QG�LI�ZH�MX[ WDSRVH�WKH�WZR�SUHYLRXV�FXUYHV��ZH�VHH�WKDW�WKH\ �LQWHUVHFW�DW�WKH�P LGSRLQW��7KHUH��)
LV�LGHQWLFDO�ZLWK�QRW�) �

7KH�DIWHUP DWK�RI�WKH�SUHFHGLQJ�GLVFXVVLRQ�LV�WKDW�&/ �DSSHDUV�WR�EH�LQ�VHULRXV�FRQIOLFW�ZLWK�IX] ] LQHVV�
6R�ZH�VHHP �MXVWLILHG�LQ�DGMXVWLQJ�ORJLF�WR�DFFRP P RGDWH�WKH�GDWD�
�
� ���) X] ] \ �/ RJLF

2QH�RI�WKH�P RVW�HODERUDWHG�VROXWLRQV�WR�WKH�VRULWHV�SDUDGR[ �P DNLQJ�XVH�RI�DQ�LQILQLWH�YDOXHG�DQG
SDUDFRQVLVWHQW�ORJLF�LV�WKDW�RI�. HQWRQ�0 DFKLQD��&RQWUDU\ �WR�) UHJH�DQG�5XVVHOO��ZKR�WKRXJKW�WKDW
IX] ] LQHVV�LV�QRW�ZLWKLQ�WKH�FRQILQHV�RI�ORJLF��0 DFKLQD�WKLQNV�WKDW�&/ �VKRXOG�EH�P RGLILHG�LQ�RUGHU�WR
KDQGOH�IX] ] \ �UHDVRQLQJ�LQ�QDWXUDO�ODQJXDJH��7KH�JHQHUDO�VWUDWHJ\ �XVHG�E\ �WKLV�DXWKRU�LV�WR�FRQWHVW
WKH�FRP SOHWH�WUXWK�RI�WKH�P DMRU�SUHP LVH��DQG�WKH�SHUIHFW�YDOLGLW\ �RI�WKH�DUJXP HQW��7R�VHH�KRZ�KH
DFFRP SOLVKHV�WKHVH�WZR�WDVNV��ZH�ILUVW�QHHG�WR�JHW�DFTXDLQWHG�ZLWK�KLV�ORJLFDO�DSSDUDWXV��ZKLFK
DGP LWV�RI�GHJUHHV�RI�WUXWK�DQG�LQFOXGHV�D� IX] ] \ �VHW�WKHRU\ ��7KLV�GHVFULSWLRQ�ZLOO�RFFXS\ �XV�IRU�D
ZKLOH�

D��) URP �' HJUHHV�WR�&RQWUDGLFWLRQ

&RQWHP SODWH� D� IX] ] \ � VLWXDWLRQ�� OLNH� +RUDWLR·V� SODQWLQJ� SHWXQLDV� \ HVWHUGD\ �� ZKLFK� FRQVLVWV� RI� KLV
ZHWWLQJ�WKH�VRLO��DQG�SXWWLQJ�WKH�EDE\ �IORZHUV�XQLP SODQWHG�RQ�WRS�RI�WKDW�VRJJ\ �JURXQG��' R�WKHVH
DFWLRQV�SHUIRUP HG�E\ �+RUDWLR�DP RXQW�WR�D�FDVH�RI�SHWXQLDV�SODQWLQJ"�,W�VHHP V�WKDW�WKRVH�DFWLYLWLHV
DUH�VXFK�WKDW�WKH\ �QHLWKHU�DUH�� QRU� IDLO�WR�EH��DQ�LQVWDQFH�RI�SODQWLQJ�SHWXQLDV��%XW��LI�WKHUH�DUH
GHJUHHV��WKHQ�WKH�VLWXDWLRQ�FDQ�EH�GHVFULEHG�D�OLWWOH�GLIIHUHQWO\ ��+RUDWLR�QHLWKHU�SHUIHFWO\ �SODQWHG
SHWXQLDV�QRU�GLG�KH�FRP SOHWHO\ �IDLO�WR�SODQW��EHFDXVH�KH�WR�VRP H�H[ WHQW�VXFFHHGHG�WR�SODQW��DQG
�DW�WKH�VDP H�WLP H��LQ�WKH�VDP H�UHVSHFW��KH�WR�VRP H�H[ WHQW�GLG�QRW�VXFFHHG��6R�KH�WR�VRP H�H[ WHQW
ERWK�SODQWHG�DQG�GLG�QRW�SODQW�SHWXQLDV��WKHUHIRUH��KH�SODQWHG�DQG�GLG�QRW�SODQW��

1 RZ�� OHWWLQJ� ¶S·� VWDQG� IRU� � WKH� VHQWHQFH� ´+RUDWLR� SODQWHG� SHWXQLDV� \ HVWHUGD\ µ�� � ZKDW
KDSSHQV�WR�¶S·"�3DUDOOHO�FRQVLGHUDWLRQV�WR�WKRVH�JLYHQ�DERYH�UHODWLYH�WR�WKH�IDFW�RI�WKH�P DWWHU�FDQ�EH
DSSOLHG� KHUH� WR� WKH� VHP DQWLF� OHYHO�� 7KH� SURSRVLWLRQ� ¶S·� GRHV� QRW� FRP SO\ � ZLWK� WKH� SULQFLSOH� RI
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4 This rule must be valid since, if the premise is to some degree true, then the conclusion
cannot be totally false, but has to be true -to that degree.

ELYDOHQFH��%XW��LW�ZRXOG�EH�LQGHWHUP LQDWH�KDG�ZH�RQO\ �WKH�XVXDO�WZR�WUXWK�YDOXHV��+RZHYHU��DGGLQJ
GHJUHHV�RI�WUXWK��JLYHV�XV�P RUH�SRVVLELOLWLHV��7R�EHJLQ�ZLWK��� �LV�JRLQJ�WR�EH�LQWHUSUHWHG�DV�FRP SOHWH
IDOVLW\ ��DQG�� �DV�FRP SOHWH�WUXWK��6R��¶S·�LV�QHLWKHU�WRWDOO\ �WUXH��QRU�XWWHUO\ �IDOVH��1 RQHWKHOHVV��WKLV
GRHV�QRW�P HDQ�WKDW�¶S·�ODFNV�DQ\ �WUXWK�YDOXH�ZKDWVRHYHU��UDWKHU��LW�WDNHV�D�QRQ�VWDQGDUG�YDOXH��¶S·
LV� WUXH� RQO\ � WR� VRP H� GHJUHH�� KHQFH� LW� DOVR� LV� IDOVH� WR� VRP H� GHJUHH�� EHFDXVH� ¶S·� GRHV� QRW� IXOO\
FRUUHVSRQG�ZLWK�KRZ�WKH�IDFWV�DUH��7KHQ�¶S·�LV�XS�WR�D�SRLQW�ERWK�WUXH�DQG�IDOVH��DQG��FRQVHTXHQWO\ �
WUXH�DQG�IDOVH��

,Q�RUGHU�WR�GHULYH�WKH�ODWWHU�FRQFOXVLRQ��WKH�IROORZLQJ�LQIHUHQFH�IRUP ��ZKLFK�3HxD��>� � � � @�
S��� � � � �KDV�FDOOHG�UXOH�RI�HQGRUVHP HQW��LV�XVHG�

S�LV�P RUH�RU�OHVV�WUXH��_��S�LV�WUXH� �

$V�DQ�LOOXVWUDWLRQ�RI�WKH�FRUUHODWLYH�FRQGLWLRQDO��0 DFKLQD��S��� � ��JLYHV�WKH�IROORZLQJ�VDP SOH��©���LI
���LW�LV�WUXH�RQO\ �WR�VRP H�GHJUHH�WKDW�WKLV�FRORU�FKLS�LV�UHG�����WKH�FKLS����LV����UHGª �

6WULFWO\ �VSHDNLQJ��LQ�RUGHU�IRU�WKH�H[ DP SOH�WR�EH�DQ�LQVWDQFH�RI�WKH�UXOH��LW�LV�DVVXP HG�WKDW
WKH�H[ WHQW�WR�ZKLFK�DQ�REMHFW�SRVVHVVHV�D�SURSHUW\ �LV�H[ DFWO\ �WKH�VDP H�DV�WKH�H[ WHQW�LQ�ZKLFK�WKH
FRUUHVSRQGLQJ�VHQWHQFH�LV�WUXH��6R��WKH�GHJUHH�RI�SUHGLFDWLRQ�LV�LGHQWLFDO�ZLWK�WKH�GHJUHH�RI�WUXWK�
,Q�JHQHUDO��WKH�QH[ W�UXOH�KROGV�

[ �LV�����) �LII�LW�LV�����WUXH�WKDW�´[ �LV�) µ�

ZKHUH�ERWK�EODQN�VSDFHV�P XVW�EH�UHSODFHG�E\ �WKH�VDP H�DGYHUE�LQGLFDWLQJ�D�GHJUHH��) ROORZLQJ�3HxD
�>� � � � @��S��� � ���ZH�FDOO�WKLV�HTXLYDOHQFH�H[ WUDFWLRQLVP ��

6R�IDU��ZH�KDYH�LQGLFDWHG�WKH�FRQYHQLHQFH�RI�LQWURGXFLQJ�GHJUHHV�RI�WUXWK��ZKLFK�UHIOHFW
WKH�JUDGXDOLW\ �RI�DQ�REMHFW·V�H[ HP SOLI\ LQJ�D�SURSHUW\ ��$V�LV�FXVWRP DU\ ��0 DFKLQD�XVHV�DV�WUXWK�YDOXHV
WKH� VHW� RI� UHDO� QXP EHUV� LQ� WKH� XQLW� LQWHUYDO� >� �� � @�� +H� LQVLVWV� WKDW� WKHVH� GHJUHHV� QRW� EH� WDNHQ
HSLVWHP LFDOO\ ��DV�GHJUHHV�RI�FHUWDLQW\ ��EXW�DV�GHJUHHV�RI�WUXWK�DQG�GHJUHHV�RI�IDOVLW\ ��2QH�FRQVWUDLQW
LP SRVHG�RQ�WKHP �LV�WKDW�WKH\ �EH�©LQYHUVHO\ �YDULDQWª ��,ELG���S��� � ���0 DFKLQD�GRHV�QRW�H[ SDQG�RQ�WKLV
SRLQW��+RZHYHU��LW�LV�FRQVLVWHQW�ZLWK�KLV�YLHZ�WR�VXSSRVH�WKDW�DOO�LQWHUP HGLDWH�YDOXHV�DUH�ERWK�WUXH
DQG�IDOVH�LQ�VXFK�D�ZD\ �WKDW�DV�WKH\ �DSSURDFK�� ��WKH\ �SURSRUWLRQDOO\ �JDLQ�WUXWK�WR�WKH�VDP H�H[ WHQW
DV�WKH\ �ORVH�IDOVHKRRG��DQG�YLFH�YHUVD��YDOXHV�FORVHU�WR�� �DUH�P RUH�IDOVH�DQG�OHVV�WUXH��$OO�YDOXHV
H[ FHSW�� �DUH�DQWLGHVLJQDWHG�� �IDOVH���DQG�DOO�YDOXHV�VDYH�� �DUH�GHVLJQDWHG�� �WUXH���7KH�P LG�SRLQW�
õ ��LV�©DV�WUXH�DV�LW�LV�IDOVHª ��,ELG���S��� � ���

+RZ �P DQ\ �YDOXHV�VKRXOG�ZH�SRVWXODWH"�7R�DGG�D�WKLUG�YDOXH�LQWHUP HGLDWH�EHWZHHQ�WKH
FODVVLFDO�7UXH�DQG�) DOVH�DQG�DVVLJQHG�WR�ERUGHUOLQH�FDVHV�ZLOO�QRW�ZRUN��VLQFH��DP RQJ�WKHVH��LW�LV
SRVVLEOH�WR�ILQG�D�FRXSOH�RI�REMHFWV�ZKLFK�KDYH�D�JLYHQ�SURSHUW\ �LQ�GLIIHUHQW�GHJUHHV��7KH�UHDVRQ�IRU
EHOLHYLQJ�WKDW�WKHUH�LV�D�FRQWLQXXP �RI�LQILQLWHO\ �P DQ\ �GHJUHHV�RI�WUXWK�LV�WKDW�WKHUH�LV�D�FRQWLQXXP
RI�LQILQLWH�ERUGHUOLQH�LQGLYLGXDOV�H[ HP SOLI\ LQJ�D�TXDOLW\ �WR�GLVFHUQLEOH�H[ WHQWV�

E��7KH�/ RJLFDO�$SSDUDWXV

0 DFKLQD�XVHV�œXNDVLHZLF] ·�LQILQLWH�YDOXHG�ORJLF�œ� ��+H�UHTXLUHV�WKDW�DQ�DGHTXDWH�ORJLF�RI�IX] ] LQHVV
EH�QRUP DO�DQG�WUXWK�IXQFWLRQDO��7KH�QRUP DOLW\ �FRQGLWLRQ�HQVXUHV�WKDW��ZKHQ�RQO\ �� �DQG�� �DUH�WDNHQ
LQWR�DFFRXQW��WKHUH�LV�FRLQFLGHQFH�EHWZHHQ�WKH�FODVVLFDO�DQG�WKH�IX] ] \ �HYDOXDWLRQV�RI�IRUP XODV��1 RZ �
OHW�XV�SURFHHG�WR�WKH�GHILQLWLRQ�RI�WKH�WUXWK�IXQFWLRQV�LQ�SURSRVLWLRQDO�ORJLF�

1 ( * $7,21 ���7KH�RQO\ �QHJDWLRQ�RI�WKH�V\ VWHP �LV�D�ZHDN�RQH��ZKLFK�,�ZLOO�V\ P EROL] H�E\ �¶� ·��
REH\ LQJ�WKH�SULQFLSOH�WKDW�WKH�WUXHU�¶S·�LV��WKH�IDOVHU�LWV�QHJDWLRQ�EHFRP HV��7KH�WUXWK�YDOXH�RI�¶QRW�S·
LV�FDOFXODWHG�DFFRUGLQJ�WR�WKH�UXOH���� S�� �� �� ��S���7KLV�HTXLYDOHQFH�KDV�WKH�FRQVHTXHQFH�WKDW��ZKHQ
¶S·�LV�DERXW�KDOI�WUXH��¶� S·�KDV�P RUH�RU�OHVV�WKH�VDP H�YDOXH��
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5 This requisite seems to be at odds with his earlier admission of partial truth for both the
PNC and  the PEM. Anyway, he is right in not defining the conditional as either the weak negation
of the protasis, ‘� p’, or the truth of the apodosis, ‘q’, since what is called for is the strong negation,
which Machina’s theory lacks.

&21 -8 1 &7,21 ����7KH�UXOH�JRYHUQLQJ�FRQMXQFWLRQ�LV���SYT�� �P LQ���S����T����L�H���WKH�YDOXH
RI�D�FRQMXQFWLRQ�LV�WKH�P LQLP XP �RI�WKH�YDOXHV�RI�LWV�FRQMXQFWV�

%HIRUH�FRQWLQXLQJ��LW�LV�LQGLVSHQVDEOH�WR�LQWURGXFH�WKH�GHILQLWLRQ�RI�D�WDXWRORJ\ ��D�IRUP XOD
ZKLFK�WDNHV�RQO\ �GHVLJQDWHG�YDOXHV�UHJDUGOHVV�RI�WKH�YDOXHV�DVVLJQHG�WR�LWV�FRP SRQHQW�SDUWV��7R�EH
D�WDXWRORJ\ �LW�LV�QHFHVVDU\ �WKDW�D�IRUP XOD�QHYHU�WDNH�� ��QRW�WKDW�LW�WDNH�RQO\ �P D[ LP DOO\ �WUXH�YDOXHV�
,I�ZH�UHP HP EHU�WKDW�DOO�GHVLJQDWHG�GHJUHHV�VDYH�� �DUH�DOVR�DQWLGHVLJQDWHG��DQ�LQWHUHVWLQJ�UHVXOW�RI
WKLV�GHILQLWLRQ�LV�WKDW�FHUWDLQ�WDXWRORJLHV�DUH�DOVR�IDOVH��WR�VRP H�H[ WHQW�

* LYHQ�WKH�DERYH�YDOXDWLRQ�UXOH�IRU�QHJDWLRQ��DQG�WKH�WUXWK�IXQFWLRQDOLW\ �FRQVWUDLQW��LW�FRP HV
DV�QR�VXUSULVH�WKDW�WKH�YDOXH�RI�D�FRQWUDGLFWRU\ �VHQWHQFH�RI�WKH�IRUP �¶SY� S·�LV�QRW�� �ZKHQHYHU�¶S·
WDNHV�DQ\ �QRQ�FODVVLFDO�YDOXH��7KLV�P HDQV�WKDW�HDFK�FRQMXQFW�LV�WR�VRP H�GHJUHH�WUXH��DQG�VR�LV�WKH
ZKROH�FRQMXQFWLRQ�LWVHOI��

���LW� QRZ� VHHP V� WR� EH� DQ� HVVHQWLDO� FKDUDFWHULVWLF� RI� D� YDJXH� SURSRVLWLRQ� WKDW� D
FRQWUDGLFWLRQ����FDQ�EH�SDUWLDOO\ �WUXH��,ELG���S��� � � ��

%XW�FRQWUDGLFWLRQV�DUH�QHYHU�P RUH�WKDQ�� � � �WUXH��DQG�DUH�DOZD\ V�DW�OHDVW�� � � �IDOVH��6R��XQOHVV
¶S·�LV�KDOI�WUXH��¶SY� S·�LV�P RUH�IDOVH�WKDQ�WUXH��$V�IRU�WKH�SULQFLSOH�RI�QRQ�FRQWUDGLFWLRQ��31 &���LQ�LWV
VLP SOH�YHUVLRQ��� �SY� S���LWV�WUXWK�QHYHU�GURSV�EHORZ�WKH�P LG�SRLQW��UHP DLQLQJ�D�WDXWRORJ\ ��WKRXJK
QRW�LQ�WKH�FODVVLFDO�VHQVH��VLQFH�LW�FRP HV�RXW�WUXH�DQG�IDOVH��EXW�QHYHU�DEVROXWHO\ �IDOVH��,W�LV�IDOVH
LQ�DV�P XFK�DV�LW�DOORZV�IRU�WUXH�FRQWUDGLFWLRQV��) RU�H[ DP SOH��OHWWLQJ��S�� �ô ��DQG��� S�� �ö ��ZH�JHW
�SY� S�� �ô ��DQG��� �SY� S��� �ö ��,Q�WKLV�FDVH��WKH�31 &�LV�ô �IDOVH��DQG�WKLV�LV�WKH�GHJUHH�LQ�ZKLFK
WKH� FRQWUDGLFWLRQ� LV� WUXH�� 6R� WKH� WUXWK� RI� WKH� 31 &� LV� FRP SDWLEOH� ZLWK� WKH� H[ LVWHQFH� RI� WUXH
FRQWUDGLFWLRQV��7KH�UHFRJQLWLRQ�RI�WKH�LQFRQVLVWHQF\ �RI�WKH�ZRUOG�GRHV�QRW�LP SHO�WKH�DEDQGRQP HQW
RI�WKH�31 &�

' ,6-8 1 &7,21 ��� 0 XWDWLV� P XWDQGLV�� GLVMXQFWLRQ� LV� WUHDWHG� VLP LODUO\ �� 7UXWK�IXQFWLRQDOLW\
GHP DQGV�WKDW�WKH�YDOXH�RI�D�GLVMXQFWLRQ�EH�WKH�JUHDWHVW�RI�WKH�YDOXHV�RI�WKH�GLVMXQFWV���SZT�� �P D[
��S����T����7KLV�EHLQJ�VR��WKH�SULQFLSOH�RI�H[ FOXGHG�P LGGOH��3( 0 ���LQ�LWV�VLP SOH�YHUVLRQ��¶SZ� S·��LV�D
WDXWRORJ\ �WRR��EXW�DJDLQ�QRW�QHFHVVDULO\ �WRWDOO\ �WUXH��$�IX] ] \ �VLWXDWLRQ�GRHV�QRW�FRP SHO�XV�WR�JLYH�LW
XS�

&21 ' ,7,21 $/ ���7KH�YDOXH�RI�D�FRQGLWLRQDO���S< T���LV�QRW�WR�EH�HTXLYDOHQW�WR��� SZT���IRU�
LQ� WKDW� FDVH�� ¶S< S·�� DOEHLW� D� WDXWRORJ\ �� ZLOO� KDYH� YDOXHV� VP DOOHU� WKDQ� � �� ZKLFK� �DFFRUGLQJ� WR
0 DFKLQD��LV�XQZHOFRP H��IRU�KH�GHP DQGV�WKDW�WKH�UHIOH[ LYLW\ �RI�WKH�FRQGLWLRQDO��¶S< S·��EH�DEVROXWHO\
WUXH� � � ,QVWHDG�� KH� ZDQWV� WKH� WUXWK� FRQGLWLRQV� RI� WKH� FRQGLWLRQDO� WR� HP ERG\ � WKH� UHODWLRQ� RI� YDOLG
LQIHUHQFH�� WKH� FRQGLWLRQDO� ZLOO� KDYH� YDOXH� � � ZKHQHYHU� WKH� FRQVHTXHQW�� T�� � LV� WUXHU� WKDQ� WKH
DQWHFHGHQW��S��DQG��ZKHQ��T��� ��S����S< T��ZLOO�GHVFHQG�IURP �� �LQ�WKH�VDP H�DP RXQW�DV��T��GLSV�IURP
�S���3XW�WKLV�LQ�WKH�IRUP �RI�D�UXOH��LW�\ LHOGV���S< T�� �� ��LI��T��! ��S���� �� ��S��� ��T���RWKHUZLVH�

7KH�WUXWK�WDEOH�SURYLGHG�EHORZ�DIIRUGV�DQ�H[ DP SOH�IRU�D�SHQWDYDOHQW�ORJLF��VR�WKDW�\ RX�FDQ
VHH�KRZ�WKH�FRQQHFWLYH�IXQFWLRQV��7KH�YDOXHV�RI�¶S·�DUH�WKRVH�LQ�WKH�H[ WUHP H�OHIW�FROXP Q��WKRVH�RI
¶T·�DUH�RQ�WKH�WRS�URZ��DQG�WKH�UHP DLQLQJ�DUH�WKH�YDOXHV�IRU�WKH�FRQGLWLRQDO�
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%,&21 ' ,7,21 $/ ���7KH�YDOXHV�RI�WKH�ELFRQGLWLRQDO�DUH�GHWHUP LQHG�E\ �WKH�WUDGLWLRQDO�GHILQLWLRQ���S@T�
 ���S< T�Y�T< S���

$V�IRU�TXDQWLILFDWLRQDO�ORJLF��IX] ] \ �P RQDGLF�SUHGLFDWHV�DUH�JRLQJ�WR�EH�UHSUHVHQWHG�E\ �IX] ] \
VHWV��ZKLFK�P DS�P HP EHUV�RI�RUGLQDU\ �VHWV�LQWR�WKH�XQLW�LQWHUYDO�>� ��� @��7KH�YDOXH�DVVLJQHG�WR�HDFK
HOHP HQW�LV�WKH�GHJUHH�RI�P HP EHUVKLS�LQ�WKH�IX] ] \ �VHW��) RU�H[ DP SOH��LI�+RUDWLR�KDV�QR�KDLU�RQ�KLV
VFDOS��KH�LV�FRP SOHWHO\ �EDOG��KH�EHORQJV�WR�WKH�VHW�RI�EDOG�SHUVRQV�WR�GHJUHH�� ��DQG�WKH�VHQWHQFH
´+RUDWLR�LV�EDOGµ�� �¶S·��LV�FRP SOHWHO\ �WUXH��%XW��LI�+RUDWLR�KDSSHQV�WR�KDYH�RQH�KDLU��KH�LV�DOP RVW
FRP SOHWHO\ �EDOG��KLV�GHJUHH�RI�P HP EHUVKLS�LQ�WKH�VHW�RI�EDOG�SHUVRQV�EHLQJ�YHU\ �YHU\ �VOLJKWO\ �OHVV
WKDQ�� ��DQG�LQ�H[ DFWO\ �WKH�VDP H�GHJUHH�ZLOO�¶S·�EH�WUXH�

,QGHHG��0 DFKLQD�DOORZV�IRU�D�GLYHUJHQFH�RI�GHJUHHV�RI�P HP EHUVKLS�DQG�GHJUHHV�RI�WUXWK�
%XW�P RVW�RI�IX] ] \ �WKHRULVWV�VXVWDLQ�WKH�LGHQWLW\ �

$V�IRU�WKH�TXDQWLILHUV��WKHLU�GHILQLWLRQV�DQG�VHP DQWLFV�DUH�WKH�VDP H�DV�LQ�WKH�&/ �

�~[ ) [ �� ��� } [ � ) [ ����DQG���} [ ) [ �� ��� ~[ � ) [ ��

) LQDOO\ ��WR�HQG�RXU�V\ QRSVLV�RI�0 DFKLQD·V�V\ VWHP ��ZH�QHHG�WKH�QRWLRQ�RI�YDOLGLW\ ��ZKLFK�LV�FUXFLDO
WR�WKH�VROXWLRQ�RI�WKH�SDUDGR[ ��$FFRUGLQJ�WR�WKH�XVXDO�XQGHUVWDQGLQJ��DQ�DUJXP HQW�LV�YDOLG�LII�LW
SUHVHUYHV� GHVLJQDWLRQ�� LI� WKH� SUHP LVHV� DUH� GHVLJQDWHG�� VR� WRR� P XVW� EH� LWV� FRQFOXVLRQ�� 7KLV� LV� D
P LQLP DO� FRQVWUDLQ�� LQ� WKH� VHQVH� WKDW� WKH� RQO\ � GHP DQG� LV� WKDW� WKH� WUXWK� RI� WKH� SUHP LVHV� EH� QRW
FRP SOHWHO\ �ORVW�LQ�WKH�FRQFOXVLRQ��WKRXJK�LW�P D\ �KDSSHQ�WKDW�WKH�GHJUHH�RI�WUXWK�LV�GHFUHDVHG��<HW�
0 DFKLQD�SODFHV�D�VWURQJHU�UHVWULFWLRQ�RQ�YDOLG�UHDVRQLQJV��WKH�GHJUHH�RI�WUXWK�RI�WKH�FRQFOXVLRQ�P XVW
EH�DW�OHDVW�DV�KLJK�DV�WKH�OHDVW�WUXH�RI�WKH�SUHP LVHV��WKH�FRQFOXVLRQ�FDQ�EH�IDOVH��EXW�QHYHU�P RUH
WKDQ�WKH�IDOVHVW�RI�WKH�SUHP LVHV�

F��7KH�3DUDGR[ �' LVP DQWOHG

: H�DUH�QRZ�LQ�D�SRVLWLRQ�WR�DSSUHFLDWH�WKH�GHWDLOV�RI�0 DFKLQD·V�DQDO\ VLV�RI�WKH�VRULWHV�SDUDGR[ ��LQ
LWV�FRQGLWLRQDO�IRUP ��+H�FODLP V�WKDW�WKH�DUJXP HQW�LV�©QRW�IXOO\ �YDOLGª ��,ELG���S��� � ���DQG�WKDW�WKH
P DMRU�SUHP LVV�LV�QRW�WRWDOO\ �WUXH��EXW�RQO\ �©DOP RVW�FRP SOHWHO\ �WUXHª ��,ELG���S��� � ���

/ HW�XV�JR�RYHU�WKH�YHU\ �ILUVW�LQIHUHQFH�LQ�D�VRULWLFDO�VHULHV��DQG�VHH�ZK\ �WKH�DUJXP HQW�JRHV
ZURQJ�IURP �WKH�EHJLQQLQJ��) URP �WKH�WZR�VWDWHP HQWV��WKDW�+RUDWLR�KDV�QR�KDLU�RQ�KLV�KHDG��DW�DOO��
DQG�WKDW�ZKRHYHU�KDYLQJ�QR�KDLU�RQ�KHU�KHDG�LV�EDOG��LW�LV�GHGXFHG�WKDW�+RUDWLR�LV�EDOG��E\ �P RGXV
SRQHQV��DQG�XQLYHUVDO�LQVWDQWLDWLRQ��) RUP DOL] LQJ�WKLV��ZH�REWDLQ��

� � $K
� � ~[ �$[ < %[ ��������BBBBBBBBBB
� � %K
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: KHQ�WKH�SUHP LVVHV�DUH�WRWDOO\ �WUXH��DV�WKH\ �DFWXDOO\ �DUH���VR�WRR�LV�WKH�FRQFOXVLRQ��%XW�WKLV
LV�QRW�QHFHVVDU\ ��&RQWUDU\ �WR�DSSHDUDQFHV��WKH�UHDVRQLQJ�LV�D�VRSKLVP ��7R�VHH�WKLV��VXSSRVH�WKH
YDOXHV�RI��� ��DQG��� ��DUH��VD\ ��ö �DQG�ô ��UHVSHFWLYHO\ ��WKHQ����� ���ZLOO�EH�� ��VLQFH��%K��IDOOV�EHORZ
�$K��LQ�WKH�VDP H�DP RXQW�DV�WKH�FRQGLWLRQDO�LV�IDOVH��L�H���ö ��6R�WKH�DUJXP HQWDWLRQ�IRUP �GRHV�QRW
SUHVHUYH�WUXWK�DW�DOO��1 RQHWKHOHVV��WKDW�WKH�YDOXH�RI�WKH�WKUHH�VHQWHQFHV�LV�LQ�IDFW�� �H[ SODLQV��LQ�SDUW�
WKH�GHFHLYLQJ�VRXQGQHVV�RI�WKH�UHDVRQLQJ�

7KH�QH[ W�LQIHUHQFH�LQ�WKH�FKDLQ�LQYROYHV�WKH�XQLYHUVDOO\ �TXDQWLILHG�SUHP LVH�WKDW��LI�D�ILUVW�P DQ
LV�EDOG��DQG�D�VHFRQG�P DQ�KDV�RQH�P RUH�KDLU�RQ�KLV�KHDG��WKHQ�WKH�VHFRQG�P DQ�LV�DOVR�EDOG��� ��ZLOO
EH�UHSHDWHGO\ �XVHG��( P SOR\ LQJ�WKLV�IRU�WKH�ILUVW�WLP H��ZH�FDQ�FRQFOXGH�WKDW�DQ\ RQH�ZKR�KDV�RQH
P RUH�KDLU�WKDQ�+RUDWLR�LV�DOVR�EDOG��7KDW�LV�

� � %K
� � ~[ ~\ �0 [ \ Y%\ �< �%[ ���������BBBBBBBBBBBBBBBBBB
� � ~[ �0 [ K�< �%[ �

7KH�YDOXH�RI��� ��LV�D�IXQFWLRQ�RI�WKH�FRQGLWLRQDO��ZKRVH�DQWHFHGHQW�KDV�LWV�OHIW�FRQMXQFW�WRWDOO\
WUXH��WKXV�WKH�YDOXH�RI�¶0 [ \ Y%\ �< �%[ ·�GHSHQGV�MXVW�RQ�WKDW�RI�¶%\ �< �%[ ·��1 RZ ��WKH�LP SRUWDQW�LGHD
LV�WKDW�WKLV�FRQGLWLRQDO�LV�QRW�FRP SOHWHO\ �WUXH��VLQFH��%[ ��GURSV�YHU\ �YHU\ �OLWWOH�IURP ��%\ ��GXH�WR�[ ·V
KDYLQJ�MXVW�RQH�P RUH�KDLU�WKDQ�\ ��: H�VDZ�HDUOLHU�WKDW��LQ�JHQHUDO��LI�WKH�YDOXH�RI�WKH�FRQVHTXHQW�LV
VP DOOHU�WKDQ�WKDW�RI�WKH�DQWHFHGHQW��VD\ �E\ �
 ��WKHQ�WKH�YDOXH�RI�WKH�FRQGLWLRQDO�IDOOV�VKRUW�RI�� LQ�WKH
VDP H�H[ WHQW��WKDW�LV��E\ �
 ��,Q�RXU�FDVH��WKH�H[ WHQW�RI�WKH�IDOO�P D\ �EH�LQ�WKH�RUGHU�RI�� � �� ��6R���� ��� 
� � � � 
 �� �,W�VKRXOG�EH�UHP DUNHG�WKDW�WKH�YHU\ �KLJK�YDOXH�RI� �� ���DP RXQWLQJ�WR�DOP RVW�� ��LV�DQRWKHU
IDFWRU�H[ SODLQLQJ�ZK\ �WKH�DUJXP HQW�LV�VR�DSSHDOLQJ���$QG��VLQFH�WKH�YDOXH�RI��� ��LV�� ��LW�IROORZV�WKDW
��� ��� �� �� �
 ��,Q�WKLV�FDVH��WKH�FRQFOXVLRQ�LV�DW�OHDVW�DV�WUXH�DV�WKH�IDOVHVW�RI�WKH�SUHP LVVHV��6R�WKLV
VHFRQG�DUJXP HQW�LV�YDOLG�

+RZHYHU��WKH�VHFRQG�SUREOHP �EHJLQV�ZLWK�WKH�WKLUG�DUJXP HQW�LQ�WKH�VHULHV��WKH�UHLWHUDWLRQ�RI
�� ��WR�UHDFK�WKH�QH[ W�VXEFRQFOXVLRQ�IURP ��� ��

� � ~[ �0 [ K�< �%[ �
� � ~[ ~\ �0 [ \ Y%\ �< �%[ ���������BBBBBBBBBBBBBBBBBB
� � ~[ ~\ �0 [ \ Y0 \ K�< �%[ ��

�� � �VD\ V�WKDW��LI�D�ILUVW�P DQ�KDV�RQH�P RUH�KDLU�WKDQ�DQRWKHU�ZKR��LQ�WXUQ��KDV�RQH�P RUH�KDLU�WKDQ
+RUDWLR��WKHQ�WKH�ILUVW�LV�EDOG��,QWXLWLYHO\ ��WKHUH�LV�KHUH�D�GLIIHUHQFH�RI�WZR�KDLUV�EHWZHHQ�[ �DQG�K�
VR�WKH�YDOXH�RI��� ��GHVFHQGV�IURP �� �E\ �� 
 ��7KDW�LV����� � �� �� �� �� 
 ��7KH�WURXEOH�DW�WKLV�VWDJH�LV�WKDW
ERWK�SUHP LVHV���� ��DQG��� ����KDYH�YDOXH�� ���
 ��DQG�\ HW�WKH�YDOXH�RI�WKH�FRQFOXVLRQ�LV�OHVV�WKDQ�WKDW�
7KXV�WKH�DUJXP HQW�LV�QRW�YDOLG��

* HQHUDOO\ �VSHDNLQJ��HDFK�LWHUDWLRQ�RI��� ��P DNHV�WKH�IXUWKHU�VXEFRQFOXVLRQ�DUULYHG�DW�OHVV�WUXH
WKDQ�WKH�SUHYLRXV�RQH�E\ �D�P DUJLQ�RI�
 ��XQWLO��DIWHU�D�ILQLWH�QXP EHU�RI�UHLWHUDWLRQV�RI��� ���D�WRWDOO\
IDOVH�FRQFOXVLRQ�LV�HYHQWXDOO\ �UHDFKHG��GHSHQGLQJ�RQ�KRZ�VP DOO�
 �LV�VXSSRVHG�WR�EH��,I�
 � �� � �� �
WKHQ�WKH�DEVXUGLW\ �LV�DWWDLQHG�DIWHU�� � � �LQIHUHQFHV��

7KLV�LV�KRZ�0 DFKLQD�VROYHV�WKH�SDUDGR[ ��%\ �DUWLFXODWLQJ�DQ�LQILQLWH�YDOXHG��FRQWUDGLFWRULDO�ORJLF
WRJHWKHU�ZLWK�D�IX] ] \ �VHW�WKHRU\ ��KH�KDV�H[ SODLQHG�WKUHH�IDFWV��ZK\ �WKH�DUJXP HQW�LV�QRW�SHUIHFWO\
YDOLG���ZK\ �WKH�P DMRU�SUHP LVH�LV�QRW�DOWRJHWKHU�WUXH��DQG��QRWZLWKVWDQGLQJ��ZK\ �WKH�LQIHUHQFH�LV�VR
VHHP LQJO\ �VRXQG��KH�KDV�WROG�XV�WKH�P DQQHU�LQ�ZKLFK�WKH�VRULWHV�VP RRWKO\ �JRHV�IURP �SHUIHFW�WUXWK
WR�FRP SOHWH�IDOVLW\ ��OLWWOH�E\ �OLWWOH��ZLWKRXW�SRVWXODWLQJ�D�VKDUS�GLYLGH��7KLV�LV�DOO�WKDW�ZH�ZDQW�IURP
D�WKHRU\ �RI�IX] ] LQHVV�

: HOO��\ RX�P D\ �WKLQN�WKDW�QRW�HYHU\ WKLQJ�KHUH�LV�FRUUHFW��$Q\ �HYDOXDWLRQ�RI�0 DFKLQD·V�SURSRVDO
FDQQRW�RYHUORRN�WKH�IDFW�WKDW�P RGXV�SRQHQV�KDV�EHHQ�GHFODUHG�QRW�IXOO\ �YDOLG��LQ�KLV�VHQVH���DQG
WKLV�UHDOO\ �LV�EDG�QHZV��7KH�FXOSULW�P D\ �EH�KLV�KDYLQJ�RQO\ �RQH�QHJDWLRQ��%H�LW�DV�LW�P D\ ��0 DFKLQD·V
SXUVXLW�LOOXVWUDWHV�WKH�WUHQG�VRP H�WKHRULVWV�WDNH�RI�VDFULILFLQJ�VRP H�SDUW�RI�&/ �LQ�RUGHU�WR�P DNH�URRP
IRU�IX] ] LQHVV��
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G��3HxD·V�6\ VWHP

) RUWXQDWHO\ �WKHUH�LV�DQ�HVFDSH� IURP �0 DFKLQD·V�QRQ�SRQLEOH�ORJLF�� ,Q� WKLV�VKRUW�VHFWLRQ�� ,�VNHWFK
DQRWKHU�VROXWLRQ�YHU\ �FORVH�WR�WKH�RQH�DOUHDG\ �VHHQ��$YDLOLQJ�RXUVHOYHV�RI�WZR�NLQGV�RI�QHJDWLRQ��D
ZHDN� RQH� DQG� WKH� FODVVLFDO�� DOORZV� XV� WR� GLVWLQJXLVK� DFFHSWDEOH� FRQWUDGLFWLRQV� �SY� S�� IURP
DEVXUGLWLHV� �SY¤ S��� 6LP SOH� FRQWUDGLFWLRQV�� IRUP HG� YLD� � �� P DNH� VHQVH� DQG� DUH� WXUH�� ZKHUHDV
RYHUFRQWUDGLFWLRQV��IRUP HG�YLD�¤ ��DUH�XQLQWHOOLJLEOH�DQG�WRWDOO\ �IDOVH��) XUWKHUP RUH��ZH�SUHVHUYH�WKH
FODVVLFDO�GHILQLWLRQ�RI�WKH�FRQGLWLRQDO�LQ�WHUP V�RI�VWURQJ�QHJDWLRQ���SHT�� ��¤ SZT���ZKLFK�LQ�WXUQ
SHUP LWV�XV�WR�NHHS�WKH�ZKROH�RI�&/ ��DEVROXWHO\ �DOO�LWV�WKHRUHP V�DQG�UXOHV�RI�LQIHUHQFH���2Q�WKH�RWKHU
KDQG��WKLV�FRQGLWLRQDO�IRUELGV�XV�WR�IRUP XODWH�WKH�0 DM3UHP ��� �) DL�Y�� ) DL� � � ��DV��) DL�H�) DL� � ��EHFDXVH
ERWK�UHQGHULQJV�DUH�QRW�HTXLYDOHQW��5DWKHU�WKH�0 DM3UHP �VKRXOG�EH�H[ SUHVVHG�DV�WKH�GLVMXQFWLRQ�
HLWKHU�DL�LV�QRW�) �RU�DL� � �LV�) ��� ) DL�Z�) DL� � �

7KXV�WKH�VRULWHV�LV�DJDLQ�HYDOXDWHG�DV�D�QRQ�VHTXLWXU��EXW�QRZ�WKH�UHDVRQ�LV�WKDW�GLVMXQFWLYH
V\ OORJLVP �IRU�� � IDLOV��WKDW�LV��HYHQ�WKRXJK�WKH�SUHP LVVHV�� ) DL�Z�) DL� � � �DQG�) DL�P D\ �EH�WUXH��LW�LV
SRVVLEOH�WKDW�WKH�FRQFOXVLRQ��) DL� � ��LV�WRWDOO\ �IDOVH��6R�WKH�VRULWHV�LV�D�VRSKLVP ��3HxD�>� � � � @��SS�
� � � �� � � ��6HH�DOVR�3HxD·V�XQSXEOLVKHG�SDSHU��

,Q�WKH�UHP DLQGHU�RI�WKH�FKDSWHU�,�DWWHP SW�WR�RIIHU�LQGLUHFW�VXSSRUW�IRU�D�IX] ] \ �ORJLF�VROXWLRQ�E\
ZD\ �RI�HQYLVDJLQJ�KRZ�WKLQJV�ZRXOG�EH�LQ�WKH�DEVHQFH�RI�GHJUHHV�DQG�FRQWUDGLFWLRQ��7KH�VWUDWHJ\
,�ZLOO� SXUVXH� LV� FRP SDUDEOH�WR�WKH�MXVWLILFDWLRQ�RI�WKH�6WDWH�E\ �LP DJLQLQJ�D�VLWXDWLRQ�ZKHUH�LW�LV
ODFNLQJ�� : KDW� ZRXOG� KDSSHQ� LI� ZH� KDG� QR� VWDWH"� ,V� VRFLHW\ ·V� ZHOO�EHLQJ� EHWWHU� VHUYHG� E\ � DQ
DQDUFKLFDO��GLV�RUGHU"�: KHWKHU�VRP HWKLQJ�OLNH�3HxD·V�OLQH�RI�WKRXJKW�LV�RU�QRW�ZHOO�RULHQWHG�FRXOG
EH�VHHQ�E\ �FRP SDULQJ�LW�ZLWK�DQRWKHU�HIIRUW�E\ �RQH�RI�WKH�OHDGLQJ�SKLORVRSKHUV��&ULVSLQ�: ULJKW��ZKR
KDV�VWUXJJOHG�ZLWK�WKH�SUREOHP �VLQFH�� � � � ��,Q�WKH�QH[ W�VHFWLRQ�ZH�ZLOO�VXUYH\ �KLV�SRVLWLRQ�ZLWK�DQ
H\ H�WR�GLVFRYHULQJ�ZKHUH�ZH�P LJKW�EH�OHG�ZHUH�ZH�WR�MHWWLVRQ�WKH�IX] ] \ �DSSURDFK�� ' RHV�KH� IDUH
EHWWHU"�+RZ�ZRXOG�D�ZRUOG�ZLWKRXW�GHJUHHV�DQG�FRQWUDGLFWLRQ�EH"�$�P DQ\ �YDOXHG�SDUDFRQVLVWHQW
DSSURDFK�P D\ �EH�IUDXJKW�ZLWK�D�KHDS�RI�SUREOHP V��EXW�ZKDW�DUH�WKH�FRQVHTXHQFHV�RI�UHMHFWLQJ�LW"

� ���$Q�$QWL�' LDOHFWLFDO�6WDQFH

: ULJKW� �LQ�>� � � � @�DQG�>� � � � @��GLVFXVVHV�WKH�LQFRKHUHQFH�RI�YDJXH�SUHGLFDWHV�DQG�D�JUDGXDOLVW
DSSURDFK�WR�WKH�VRULWHV��DV�KDYH��UHVSHFWLYHO\ ��EHHQ�HVSRXVHG�E\ �' XP P HWW�DQG�3HDFRFNH��ZKR�DUH
KLV�P DLQ�LQWHUORFXWRUV��: KDW�LV�LP SRUWDQW�IRU�XV�LV�WKH�DOWHUQDWLYH�WKDW�KH�SXWV�IRUZDUG�

D��* URXQGV�IRU�WKH�0 DMRU�3UHP LVH

/ HW�P H�VWDUW�ZLWK�D�GHVFULSWLRQ�RI�WKH�SRLQW�RI�YLHZ�: ULJKW�ZDQWV�WR�GLVWDQFH�KLP VHOI�IURP ��ZKLFK
LV�FDOOHG�WKH�JRYHUQLQJ�YLHZ��,WV�SULQFLSDO�WHQHWV�DUH�WZR��ILUVW��ODQJXDJH�LV�XQGHUVWRRG�DV�D�UHJXODU
DFWLYLW\ ��LQ�WKH�VHQVH�WKDW�DOO�FRP SHWHQW�VSHDNHUV�P XVW� KDYH� LQWHUQDOL] HG�D�VHW�RI�VHP DQWLF�DQG
V\ QWDFWLFDO�UXOHV�ZKLFK�P XVW�EH�LP SOLFLWO\ �NQRZQ��DQG�VHFRQG��WKH�P HWKRG�WR�VWXG\ �WKHVH�UXOHV��RU
P DNH�WKHP �H[ SOLFLW��LV�QRW�DQ\ �VRUW�RI�EHKDYLRXULVWLF�H[ WHUQDO�UHVHDUFK��EXW�D�UHIOHFWLRQ��DV�P DVWHUV
RI�WKH�ODQJXDJH��RQ�VHYHUDO�DVSHFWV�RI�OHDUQLQJ�DQG�WHDFKLQJ�D�P RWKHU�WRQJXH��VXFK�DV�OLP LWDWLRQV
RI� RXU� YLVLRQ� DQG� P HP RU\ �� ZKDW� FDQ� EH� GLVSOD\ HG� E\ � RVWHQVLRQ�� WKH� XWLOLW\ � DQG� SRLQW� RI� WKH
H[ SUHVVLRQV��HWF��) RU�H[ DP SOH��GLVWLQFWLRQV�ZKLFK�DUH�WRR� ILQH�WR�EH�JUDVSHG�E\ �FDVXDO��XQDLGHG
REVHUYDWLRQ��RU�DUH�WRR�FXP EHUVRP H�WR�EH�UHP HP EHUHG��FDQQRW�EH�LQFRUSRUDWHG�LQWR�WKH�P HDQLQJ
RI�H[ SUHVVLRQV��HVSHFLDOO\ �VR�LI�WKH�WHUP V�LQ�TXHVWLRQ�DUH�REVHUYDWLRQDO�RQHV��6R��LW�DSSHDUV�WKDW�WKH
XVH�RI�¶UHG·��VD\ ��LV�JRYHUQHG�E\ �WKH�UXOH�WKDW��LI�[ �DQG�\ �DUH�WZR�LQGLVWLQJXLVKDEO\ �FRORXUHG�SDWFKHV�
DQG�[ �LV�UHG��WKHQ�\ �LV�UHG�WRR��7KXV��FRQVLGHUDWLRQV�RI�WKLV�NLQG�OHQG�VXSSRUW�WR�WKH�WKHVLV�RI�WKH
FRUUHFWQHVV�RI�WKH�TXDQWLILHG�FRQGLWLRQDO�SUHP LVV�RI�WKH�VRULWHV�

7KH� SURSHUW\ � ZKLFK� H[ SUHVVHV� WKLV� IOH[ LELOLW\ � RU� UHVLOLHQFH� RI� IX] ] \ � SUHGLFDWHV� LV� ODEHOOHG
WROHUDQFH��%URDGO\ �VSHDNLQJ��LW�UHIHUV�WR�D�FKDQJH�LQ�D�UHVSHFW�WRR�VP DOO�WR�P DNH�DQ\ �GLIIHUHQFH�
7HFKQLFDOO\ ��LW�LV�GHILQHG�E\ �: ULJKW��>� � � � @��S��� � � � �DV��
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6 In his most recent article ([2001] pp. 72-73, 76, 83, 86, 93, and 94), Wright argues
against that classical logic, the law of excluded middle and the principle of bivalence are warranted
in all cases.

) � LV�WROHUDQW�ZLWK�UHVSHFW�WR�1�LI�WKHUH�LV����VRP H�SRVLWLYH�GHJUHH� RI� FKDQJH�LQ�UHVSHFW�RI�1
LQVXIILFLHQW�HYHU�WR�DIIHFW�WKH�MXVWLFH�ZLWK�ZKLFK�) �LV�DSSOLHG�WR�D�SDUWLFXODU�FDVH�

,W�VKRXOG�EH�QRWHG�WKDW��WKRXJK�DSSDUHQWO\ �XQSUREOHP DWLF��WKH�IRUHJRLQJ�UHQGLWLRQ�RI�WROHUDQFH�LV
REMHFWLRQDEOH� WR� D� GHJUHH� WKHRULVW� RQ� WKH� JURXQG� WKDW� LW� SUHFLVHO\ � QHJOHFWV� GHJUHHV�� VLQFH� DQ\
GLIIHUHQFH�KRZHYHU�VP DOO�LQ�WKH�SRVVHVVLRQ�RI�D�SURSHUW\ �E\ �DQ�REMHFW�GRHV�DIIHFW�WKH�MXVWLFH�ZLWK
ZKLFK�WKH�FRUUHVSRQGLQJ�SUHGLFDWH�FDQ�EH�DSSOLHG�WR�LW��6R�LW�P D\ �EH�WKH�FDVH�WKDW�D�LV�) ��DQG�LW�LV
LQGLVWLQJXLVKDEOH�IURP �E��DQG�GHVSLWH�WKDW��E�LV�QRW�) �WR�WKH�VDP H�GHJUHH�DV�D��3HDFRFNH��S��� � � �
: ULJKW�>� � � � @��S��� � � � ��

/ HDYLQJ� WKDW� DVLGH�� LW� LV� WROHUDQFH� ZKLFK� LV� UHVSRQVLEOH� IRU� WKH� LQFRQVLVWHQF\ � RI� WKH� IX] ] \
SUHGLFDWHV�� ,I� LW� KROGV�� WKHQ� LW� FDQ� EH� DUJXHG� WKDW� RQH� FDQ� EH� FKLOG� IRU� HYHU�� EHFDXVH� QR� VLQJOH
KHDUWEHDW� ZKLFK� RFFXUV� LQ� FKLOGKRRG� P DNHV� XV� SDVV� WR� WKH� QH[ W� VWDJH� RI� KXP DQ� P DWXULW\ �
DGROHVFHQFH��$QG�VLP LODUO\ ��WKH�WROHUDQFH�RI�UHGQHVV�KDV�WKH�FRQVHTXHQFH�WKDW�DOO�SDWFKHV�LQ�WKH
VSHFWUXP �RI�FRORXUV�ZRXOG�EH�UHG��VLQFH�ZH�P D\ �UHSHDWHGO\ �DSSO\ �WKH�SUHGLFDWH�¶UHG·�WR�DGMDFHQW
SDWFKHV�ZKLFK�DUH�LQGLVFULP LQDEO\ �GLIIHUHQW�IURP �HDFK�RWKHU��DQG�VR��DV�ZH�P RYH�SDVW�WKH�RUDQJH
RU�SXUSOH�DUHDV��ZH�ZLOO�VWLOO�EH�IRUFHG�WR�DSSO\ �WKH�SUHGLFDWH�¶UHG·�WR�SDWFKHV�ZKLFK�DUH�GHILQLWHO\
\ HOORZ�RU�EOXH��SURYLGHG�WKDW�RQO\ �VP DOO�GLIIHUHQFHV�DUH� HIIHFWHG� HDFK�WLP H��6R��WROHUDQFH�OHDGV
VWUDLJKW�DZD\ �LQWR�LQFRKHUHQFH��WKH�VHP DQWLF�UXOHV�JRYHUQLQJ�IX] ] \ �H[ SUHVVLRQV�DXWKRUL] H�XV�WR�DSSO\
WKHP �WR�FDVHV�ZKHUH�WKH\ �GR�QRW�DSSO\ ��EHFDXVH�DQ\ �SDLU�RI�RSSRVLWH�SURSHUWLHV�FDQ�EH�OLQNHG�E\
D�VHULHV�RI�RQO\ �P DUJLQDOO\ �GLIIHULQJ�SDLUV�RI�REMHFWV���: ULJKW�>� � � � @��SS��� � � � � � � � �
�

���WKH�UXOHV�IRU�WKH�XVH�RI�WKRVH�H[ SUHVVLRQV����HQDEOH�IODZOHVV�FDVHV�WR�EH�P DGH�IRU�VLP XOWD�
QHRXVO\ �ZLWKKROGLQJ�WKHP �DQG�DSSO\ LQJ�WKHP �WR�FHUWDLQ�VLWXDWLRQV��,G��>� � � � @��SS��� � � � � � � � �

,W� LV� ' XP P HWW� ZKR� UHDFKHV� D� VLP LODU� FRQFOXVLRQ�� ©���WKH� XVH� RI� VXFK� SUHGLFDWHV� LV� LQWULQVLFDOO\
LQFRQVLVWHQWª ��WKHUHIRUH��©WKHUH�FDQ�EH�QR�FRKHUHQW����ORJLFª �RI�IX] ] \ �H[ SUHVVLRQV��' XP P HWW�>� � � � @�
SS��� � � � � � � � ��©: K\ �VKRXOG�LW�QRW�EH�WKH�FDVH�WKDW�WKH�¶ODQJXDJH�JDP H·�LV�JRYHUQHG�E\ ��GH�IDFWR�
LQFRQVLVWHQW�UXOHV"ª ��: ULJKW�>� � � � @��S��� � � � ��: KLOH�WKH�GLDOHFWLF�WKLQNHU�P D\ �EH�FRQWHQW�DQG�KDSS\
ZLWK�WKLV��ZKHQ�VLP SOH�FRQWUDGLFWLRQV�DUH�LQYROYHG��: ULJKW�WULHV�WR�JHW�RXW�RI�WKLV�SUHGLFDP HQW��+RZ
GRHV�KH�UHDFW"�

E��7KH�6XVSHQVLRQ�RI�WKH�0 DMRU�3UHP LVH

7R�EHJLQ�ZLWK��WKH�UHDGHU�VKRXOG�QRW�KDYH�WKH�LP SUHVVLRQ�WKDW�: ULJKW�LV�WRWDOO\ �UHWLFHQW�WR�DQ\ �LGHD
RI� D� UHYLVLRQ� RI�ORJLF��&RQWUDULZLVH��KH�LV�SUHSDUHG�WR�VD\ �WKDW��©7KH�YLHZ�WKDW�FODVVLFDO�ORJLF�LV
LQDGHTXDWH�IRU�GLVWLQFWLRQV�RI�GHJUHH�LV�QRW�FRQWHVWHG�LQ�WKLV�SDSHUª ��WKDW�FRKHUHQFH�VKRXOG�QRW�EH
D�QHFHVVDU\ �FRQGLWLRQ�IRU�LQWHOOLJLELOLW\ ��DQG�WKDW�ZH�VKRXOG�QRW�OHDQ�WRR�KHDYLO\ �RQ�WKH�FRQVLVWHQF\
RI� RXU� XVH� RI� FRORXU� SUHGLFDWHV�� DV� LI� LW� ZHUH� D� KDUG� IDFW� �: ULJKW� >� � � � @�� SS�� � � � �� � � � �� � � � �
UHVSHFWLYHO\ �� � � ,QGHHG�� KH� DGRSWV� HOHP HQWV� RI� DQ� LQWXLWLRQLVW� VROXWLRQ�� DV� ZH� QRZ� SURFHHG� WR
H[ DP LQH�

,Q�JHQHUDO��: ULJKW�WULHV�WR�XQGHUP LQH�WKH�VXSSRUW�WKDW�WKH�JRYHUQLQJ�YLHZ�SURYLGHV�IRU�WKH
P DMRU�SUHP LVH��E\ �UHMHFWLQJ�ERWK�RI�LWV�WZR�WKHVHV��) LUVW��OLQJXLVWLF�FRP SHWHQFH�FDQQRW�FRQVLVW�LQ�WKH
LP SOLFLW� NQRZOHGJH� RI� UXOHV�� DQG�� VHFRQG�� WKH� DSSURDFK� WR� FRQVWUXFW� D� WKHRU\ � RI� D� ODQJXDJH� LV
EHKDYLRULVWLF��,G��>� � � � @��SS��� � � ��� � � ��>� � � � @��S��� � � � ��

: ULJKW�EHOLHYHV�WKDW�WKHUH�DUH�VHYHUDO�W\ SHV�RI�VRULWHV�SDUDGR[ �DFFRUGLQJ�WR�WKH�JURXQG�IRU�LWV
P DMRU�SUHP LVH��DQG�WKDW�HDFK�VRUW�P D\ �UHTXLUH�D�GLVWLQFW�WUHDWP HQW��,Q�DQ\ �FDVH��WKH�SDUDGR[ �LV
UHJDUGHG�DV�D�UHGXFWLR�RI�LWV�XQLYHUVDOO\ �TXDQWLILHG�SUHP LVH��P RUH�SUHFLVHO\ ��ZKDW�WKH�UHDVRQLQJ
SURYHV�LV�WKDW�WKLV�SUHP LVH�LV�QRW�GHILQLWHO\ �WUXH��EXW�LW�GRHV�QRW�P HDQ�WKDW�LW�LV�IDOVH��IRU��LQ�IDFW��LW
LV�LQGHWHUP LQDWH��,G��>� � � � @��S��� � � � � � � ��,G��>� � � � @��S��� � � � ��
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<HW��LQ�RUGHU�IRU�WKLV�P RYH�WR�KDYH�VRP H�FUHGLELOLW\ ��DQ�REOLJDWLRQ�LV�LQFXUUHG�RI�VD\ LQJ�ZKDW
LV�ZURQJ�ZLWK�WKH�P DMRU�SUHP LVH��ZKLFK�SULP D�IDFLH�DSSHDUV�WR�EH�XQTXHVWLRQDEOH��0 RUHRYHU��DV
ZH�KDYH�P DQ\ �WLP HV�UHSHDWHG��LI�WKDW�SUHP LVH�LV�QRW�WUXH��WKHQ�LWV�QHJDWLYH�H[ LVWHQWLDO�HTXLYDOHQW
ZRXOG�EH�WUXH��L�H�

�� � LI�¤ ~[ ��) [ �H�) [ ·���WKHQ�} [ ��) [ �Y�¤ ) [ ·��

,I�WKLV�LV�FRUUHFW��WKHQ�DQ�H[ SODQDWLRQ�LV�RZHG�DV�WR�ZKHUH�LQ�WKH�VRULWLFDO�VHULHV�ZH�ILQG�VXFK�DQ�[ �
DQG�KRZ�WKH�ILUVW�[ �FRP HV�WR�EH�QRW�) ��

7KLV� WDVN� JHQHUDWHV� DQ� DGGLWLRQDO� SUREOHP � FRQFHUQLQJ� SURSHUWLHV� ZKRVH� DSSOLFDWLRQ� LV
GHWHUP LQHG�MXVW�E\ �KRZ�WKLQJV�DSSHDU��VLQFH��UHWXUQLQJ�WR�WKH�H[ DP SOH�RI�UHG�JLYHQ�LQ�WKH�SUHFHGLQJ
VHFWLRQ��WKH�WROHUDQFH�RI�WKH�SUHGLFDWH�LQYROYHG�HQWDLOV�WKDW�DQ\ �SDLU�RI�LQGLVWLQJXLVKDEOH�REMHFWV�ZLOO
UHFHLYH�WKH�VDP H�VWDWXV��ZKLOH�WKH�P RYH�ZH�DUH�FRQWHP SODWLQJ�LP SOLHV�WKDW�ERWK�REMHFWV�ZLOO�KDYH
WR�EH�GHVFULEHG�GLIIHUHQWO\ ��GHVSLWH�WKH�IDFW�WKDW�WKH\ �DUH�LQGLVFULP LQDEOH��( YLGHQWO\ ��WKH�P RYH�JRHV
DJDLQVW�WKH�ZD\ �WKRVH�WKLQJV�ORRN��LW�LV�FRQWUDU\ �WR�DSSHDUDQFHV��7KH�LGHQWLW\ �RI�D�VKDGH�RI�FRORXU
ZLOO�QRW�EH�REVHUYDWLRQDO��+RZ�FRXOG�WZR�REMHFWV�ZKLFK�VHHP �H[ DFWO\ �WKH�VDP H�UHFHLYH�D�GLYHUJHQW
YHUGLFW� FRQFHUQLQJ� WKH� SRVVHVVLRQ� RI� DQ� REVHUYDWLRQDO� SURSHUW\ "� ,I� ZH� DUH� UHTXLUHG� WR� GHFODUH
GLVVLP LODU�D�SDLU�RI�REMHFWV�SKHQRP HQDOO\ �VLP LODU��WKHQ�ZH�VKRXOG�KDYH�WR�JLYH�XS�WKH�REVHUYDWLRQDO�
LW\ �RI�UHG��7KH�GLIILFXOW\ �LV�VHULRXV��,W�VHHP V�WKDW�DOO�RVWHQVLYHO\ �GHILQDEOH�WHUP V�P XVW�LQFRUSRUDWH
WROHUDQFH�LQWR�WKHLU�P HDQLQJ��LI�VR��DEDQGRQLQJ�WROHUDQFH�MHRSDUGL] HV�WKH�FRQWDFW�EHWZHHQ�ODQJXDJH
DQG�REVHUYDWLRQ�

: ULJKW·V�DQVZHU�WR�WKH�FKDOOHQJH�KDV�VHYHUDO�FRP SRQHQWV��) LUVW��) RU�UHDVRQV�LQGHSHQGHQW�RI
IX] ] LQHVV�� �� �� LV� QRW� WUXH� LQ� LQWXLWLRQLVW� ORJLF�� 6R� KH� FDQ� GHQ\ � WKH� XQLYHUVDO� SUHP LVH� ZLWKRXW
FRP P LWP HQW�WR�WKH�XQSDODWDEOH�H[ LVWHQFH�RI�D�SDUWLFXODU�LGHQWLILDEOH�ZDWHUVKHG�SRLQW��,G��>� � � � @�
S��� � � ��1 RWH�� � ��

6HFRQG��: ULJKW�DFFHSWV�WKDW�WKHUH�LV�D�SDLU�RI�FRQWLJXRXV�REMHFWV��[ �DQG�\ ��VXFK�WKDW�[ �LV�WKH
ODVW�WR�EH�GHILQLWHO\ �) ��IROORZHG�E\ � \ ��Z KLFK�LV�WKH�ILUVW�QRW�WR�EH�GHILQLWHO\ �) ��WKRXJK�[ �DQG�\ �DUH
LQGLVWLQJXLVKDEOH��%XW�KRZ�FDQ�WKLV�VKDUS�FXW�RII�SRLQW�EH�P DGH�FRP SDWLEOH�ZLWK�REVHUYDWLRQDOLW\ "
,W�DOO�GHSHQGV�RQ�ZKDW�REVHUYDWLRQDOLW\ �LV��$FFRUGLQJ�WR�: ULJKW��>� � � � @��S��� � � � � � � � ��IRU�DQ�REMHFW
[ �WR�EH�GHILQLWHO\ �) �LV�IRU�D�FRP P XQLW\ �RI�FRP SHWHQW�VSHDNHUV�XQGHU�DSSURSULDWH�FLUFXP VWDQFHV�WR
UHDFK�FRQVHQVXV�FRQFHUQLQJ�WKH�) �QHVV�RI�[ ��,Q�JHQHUDO��WKH�DSSOLFDELOLW\ �RI�UHG�LV�D�IXQFWLRQ�RI�ZKDW
FRP SHWHQW�REVHUYHUV�ZLOO�DVVHQW�WR��7KH�REMHFWLYLW\ �RI�FRORXUV�KDV�WR�EH�JLYHQ�XS��WR�EH�UHG�LV�WR�ORRN
UHG��7KLV�SHUP LWV�: ULJKW�WR�DFFRXQW�IRU�D�VKLIWLQJ�SRLQW��ZKHQ�WKH�FRP P XQLW\ �LV�SUHVHQWHG�ZLWK�D
VHULHV� RI� SDWFKHV� VP RRWKO\ � FKDQJLQJ� IURP � UHG� WR� RUDQJH�� WKHUH� LV� D� FULWLFDO� SRLQW� DW� ZKLFK� WKH
FRQVHQVXV�EUHDNV��DV�D�P DWWHU�RI�IDFW��SHRSOH�GR�QRW�FRQWLQXH�DSSO\ LQJ�¶UHG·�WR�DQ�RUDQJH�SDWFK�

7KLUG��WKH�TXHVWLRQ�RI�H[ SODLQLQJ�KRZ �WKH�WUDQVLWLRQ�IURP �) �WR�QRW�) �LV�HIIHFWHG�LV�GHHP HG
©VSXULRXVª ��KH�IHHOV�XQGHU�QR�REOLJDWLRQ�WR�SURYLGH�DQ�DFFRXQW��,ELG���SS��� � � ��� � � � ��

) LQDOO\ �� ,�ZDQW�WR�UHIHU�WR� : ULJKW·V�DWWLWXGH�UHJDUGLQJ�P DQ\ �YDOXHG�ORJLFV��2QH�RI�KLV�P DLQ
FULWLFLVP V�LV�WKDW�WKH�DVVLJQP HQW�RI�WUXWK�YDOXHV�LV�JRLQJ�WR�EH�FRP SOLFDWHG�E\ �WKH�IDFW�WKDW�WKHUH�LV
QR�P D[ LP XP �GHJUHH�WR�ZKLFK�VRP H�IX] ] \ �SURSHUWLHV�FDQ�EH�H[ HP SOLILHG��,ELG���S��� � � � ��+H�DOVR
VD\ V�WKDW�ZKDW�LV�FRUUHFW�DERXW�WKH�SULQFLSOH�RI�ELYDOHQFH�LV�WKDW�ZH�RQO\ �KDYH�WZR�RSWLRQV��HLWKHU
WR�DSSO\ �D�SUHGLFDWH�WR�DQ�REMHFW�RU�WR�ZLWKKROG�LW��,G��>� � � � @��S��� � � � ��) RU�WKHVH�DQG�RWKHU�UHDVRQV�
: ULJKW�FRQFOXGHV�WKDW�WKHUH�DUH�GHJUHHV�QHLWKHU�RI�SRVVHVVLRQ�RI�D�SURSHUW\ �QRU�RI�WUXWK�� / HW�P H
TXRWH�WZR�UHOHYDQW�SDVVDJHV��ZKLFK�HP ERG\ �WKH�SRVLWLRQ�ZH�KDYH�EHHQ�FDOOLQJ�P D[ LP DOLVP �

���DQ\ � YDJXH�FRQFHSW� ) �DGP LWV�RI�TXLWH�D�ZLGH�YDULHW\ �RI�GLVFHUQLEOH�FDVHV�DOO�RI�ZKLFK�DUH
GHILQLWHO\ �DQG�DEVROXWHO\ �) �����WKH�FRQGLWLRQDOV����LQYROYH�QR�GLP LQXWLRQ�RI�GHJUHHV�RI�UHGQHVV
DW�DOO��,G��>� � � � @��S��� � � ��+LV�LWDOLFV�
���WKHUH�LV�QR�DSSDUHQW�ZD\ �ZKHUHE\ �D�VWDWHP HQW�FRXOG�EH�WUXH�ZLWKRXW�EHLQJ�GHILQLWHO\ �VR��7KDW
LV�XQGHQLDEOH����� ,ELG���S��� � � � �
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F��$VVHVVP HQW

,W� VHHP V� WR� P H� WKDW� : ULJKW·V� WKHRU\ � LV� QR� EHWWHU� WKDQ� D� IX] ] \ � RQH�� / HW� XV� WDNH� VWRFN� RI� WKH
GLVDGYDQWDJHV�RI�: ULJKW·V�WUHDWP HQW��) LUVW��: ULJKW�DEDQGRQV�WKH�IROORZLQJ�WKUHH�LWHP V�
�
D WKH�REMHFWLYLW\ �RI�FRORXU�SUHGLFDWHV��UHVXOWLQJ�LQ�D�IRUP �RI�VXEMHFWLYLVP �
E WKH� FODVVLFDO� HTXLYDOHQFH�� ¤ ~[ � � ) [ � H� ) [ ·�� � � } [ � �) [ � Y� ¤ ) [ ·��� ZKLFK� LV� QRW� JLYHQ� XS� LQ

0 DFKLQD·V�QRU�LQ�3HxD·V�V\ VWHP V��DQG�
F WKH�ILUVW�WKHVLV�RI�WKH�JRYHUQLQJ�YLHZ��ZKLFK�GHVFULEHV�OLQJXLVWLF�FRP SHWHQFH�DV�D�P DWWHU�RI

UXOH�IROORZLQJ��,�DP �QRW�WRR�VXUH�DERXW�WKLV�SRLQW��EXW�LW�LV�FUHGLEOH�WKDW�SDUW�RI�WKH�H[ SODQDWLRQ
RI�ZK\ �ZH�FRLQFLGH�LQ�RXU�XVH�RI�ODQJXDJH�LV�WKDW�ZH�DOO�IROORZ�WKH�VDP H�UXOHV��

6HFRQG�� : ULJKW� KDV� QRW� JLYHQ� XV� D� JRRG� UHDVRQ� WR� EHOLHYH� WKDW�� LQ� WKH� FDVH� RI� WKH� VSHFWUXP � RI
FRORXUV�� WKHUH� LV� D� ILUVW� SDWFK� ZKLFK� LV� QRW� GHILQLWHO\ � UHG�� DOOHJLQJ� WKDW� WKH� FRQVHQVXV� RI� WKH
FRP P XQLW\ �FRQFHUQLQJ�¶UHG·�GRHV�QRW�JR�DOO�WKH�ZD\ �GRZQ�WR�\ HOORZ�RU�EOXH��7KLV�DQVZHU�VHHP V
XQVDWLVIDFWRU\ � EHFDXVH� LW� UHVHP EOHV� WKH� UHSO\ � RI� WKH� QDLYH� UHDOLVW�� ZKR�� LQ� D� GHEDWH� DERXW� RXU
NQRZ OHGJH� RI� WKH� H[ LVWHQFH� RI� WKH� H[ WHUQDO� ZRUOG�� DIWHU� EHLQJ� H[ SRVHG� WR� GHP RQVWUDWLRQV� RI� WKH
XQUHOLDELOLW\ �RI�WKH�WHVWLP RQ\ �RI�RXU�VHQVHV�VR�WKDW�WKH\ �DUH�QRW�DOZD\ V�WUXVWZRUWK\ ��LQVLVWV�WKDW�WKH
WDEOH�EHIRUH�KLP �H[ LVWV�EHFDXVH�KH�VHHV�LW�DQG�WRXFKHV�LW��$�SODXVLEOH�FDVH�KDV�EHHQ�P DGH�IRU�WKH
VHFRQG�SUHP LVH�RI�WKH�SDUDGR[ �DFFRUGLQJ�WR�ZKLFK�ZH�VKRXOG�H[ SHFW�WKH�FRQVHQVXV�RI�WKH�P HP EHUV
RI�WKH�FRP P XQLW\ �WR�EH�VWDEOH�VR�ORQJ�DV�WKH\ �DUH�SUHVHQWHG�ZLWK�LQGLVFULP LQDEOH�FKDQJHV�RI�FRORXU�
7R�SURWHVW�DJDLQVW�LW�VD\ LQJ�WKDW�LQ�UHDOLW\ �LW�GRHV�QRW�KDSSHQ�LV�QRW�HQRXJK��$Q�H[ SODQDWLRQ�LV�FDOOHG
IRU��EXW�: ULJKW�UHIXVHV�WR�SURYLGH�RQH�

7KLUG��: ULJKW�SRVWXODWHV�D�VKDUS�FXW�RII�SRLQW��HOLP LQDWLQJ�WKH�FRQWLQXLW\ �RI�LQWHUP HGLDU\ �FDVHV�
) RXUWK��KH�DFFHSWV�WKH�LQGHWHUP LQDF\ �RI�WKH�P DMRU�SUHP LVH��%\ �VR�GRLQJ��KH�LV�GHSULYHG�RI�WKH

P HDQV�WR�DFFRXQW�IRU�LWV�SODXVLELOLW\ �
$QG�ILQDOO\ ��KH�LV�FRP P LWWHG�WR�P D[ LP DOLVP ��2GG�DV�LW�LV��: ULJKW�DQG�&/ �ZDQW�XV�WR�EHOLHYH

WKDW�WKHUH�DUH�QR�QXDQFHV��DV�LI�WKH�P RUH�RU� OHVV� KDG� QR� VHP DQWLF�LP SOLFDWLRQV��7KLV�LV�D�GHHS
P LVWDNH��,�SXW�IRUZDUG�WKUHH�UHDVRQV��

� ��$V�ZH�VDZ�LQ�6HFWLRQ�� ��LI�WKHUH�DUH�QR�GHJUHHV��KRZ�FDQ�ZH�P DNH�FRP SDUDWLYHV"�&DQ�P LON
EH�P RUH�QXWULWLRXV�WKDQ�ULFH"�$SSDUHQWO\ ��WKH�FRP SDUDWLYHV�ZLOO�EH�ORVW��

� ��,Q�&KDSWHU�� ��,�YRLFHG�FRQFHUQ�DERXW�WKH�GDQJHUV�RI�GHP DQGLQJ�WRR�P XFK�IRU�WKH�WUXWK
FRQGLWLRQV�RI�D�VLP SOH�SUHGLFDWLRQ��&DQ�ZH�WUXO\ �DVVHUW�DQ\ �DWWULEXWLRQ�LI�LQ�RUGHU�IRU�[ �WR�EH�) �� [
QHHGV�WR�EH�FRP SOHWHO\ �) "�) RU�H[ DP SOH��OHW�XV�FRQVLGHU�WKH�WUXWK�VWDWXV�RI�WKH�VHQWHQFH�¶S·� �´7KH
JODVV� RI� WKH� Z LQGRZ� LV� FOHDQµ�� : KHQ� ZLOO� LW� EH� WUXH"� 6LQFH� WR� EH� WUXH� LV� WR� EH� WRWDOO\ � WUXH�� WKH
TXHVWLRQ�EHFRP HV��,Q�ZKDW�FLUFXP VWDQFHV�LV�¶S·�WRWDOO\ �WUXH"�$VVXP LQJ�H[ WUDFWLRQLVP ��WKH�DQVZHU
LV��ZKHQ�WKH�ZLQGRZ�LV�WRWDOO\ �FOHDQ��9HU\ �IHZ ��LI�DQ\ ��ZLOO�DVVHQW�WR�WKLV�P D[ LP DOLVW�FRQGLWLRQ��0 RVW
WKLQJV�LQ�WKH�´VXEOXQDU�UHJLRQµ�DUH�QRW�DEVROXWH�

� ��+RZ �FDQ�ZH�UHIOHFW�LQ�WKH�VHP DQWLFV�RI�WKH�VHQWHQFH�´7KH�GRRU�LV�RSHQµ�WKH�GLIIHUHQFHV
DP RQJ�VHYHUDO�VWDWHV�RI�LW�RUGHUHG�E\ �WKH�UHODWLRQ�¶LV�RQH�P RUH�GHJUHH�RSHQ·"�) X] ] \ �WKHRULVW�FODLP
WKDW�WKH�P RVW�QDWXUDO�DQG�VWUDLJKWIRUZDUG�ZD\ �LV�WR�SRVWXODWH�FRQFRP LWDQW�GHJUHHV�RI�WUXWK��,�GR�QRW
NQRZ�LI�&/ �FDQ�DFFRXQW�IRU�WKH�GLIIHUHQFH�LQ�DQ\ �VDWLVIDFWRU\ ��ZD\ �

: ULJKW�LV�FRUUHFW�LQ�WKDW�GRLQJ�DZD\ �ZLWK�GHJUHHV�ZLOO�OHDYH�XV�ZLWK�MXVW�WKH�H[ WUHP HV��DQG�LQ
WKDW�ERWK�GLVP LVVDOV�RI�GHJUHHV�RI�D�SURSHUW\ �DQG�RI�GHJUHHV�RI�WUXWK�JR�KDQG�LQ�KDQG��%XW�LW�LV
DQRWKHU�WKLQJ�ZKHWKHU�ZH�FDQ�HOLP LQDWH�LQWHUP HGLDWH�WKLQJV��7KDW�: ULJKW�LV�GRLQJ�MXVW�WKLV�P D\ �EH
GLIILFXOW�WR�SURYH��\ HW�,�DGYDQFH�LW�DV�D�SODXVLEOH�K\ SRWKHVLV��,Q�WKH�QH[ W�6HFWLRQ��,�ZRXOG�OLNH�WR�P DNH
DQ�DQDORJ\ �EHWZHHQ��RQ�WKH�RQH�KDQG��WKH�RSSRVLQJ�WHQGHQFLHV�FRQFHUQLQJ�WKH�ORJLF�DQG�VHP DQWLFV
RI� IX] ] \ �ODQJXDJH� DQG�� RQ�WKH�RWKHU�KDQG��WKH�RQWRORJLFDO�GRFWULQHV�RI�3DUP HQLGHV�DQG�3ODWR�� ,
YHQWXUH�WR�VD\ �WKDW�: ULJKW·V�HUDVLQJ�RI�WKH�LQWHUP HGLDWH�KDV�VWURQJ�DIILQLW\ �ZLWK�WKH�3DUP HQLGHDQ
ZD\ �� ZKLOH� WKH� P DQ\ � YDOXHG� DQG� SDUDFRQVLVWHQW� P RYHP HQW� LV� IDLWKIXO� WR� FHQWUDO� DVSHFWV� RI� WKH
3ODWRQLF�WHDFKLQJV��7KH�TXHVWLRQ�RI�ZKHWKHU�WKH�ZRUOG�LV�IX] ] \ �RU�QRW�LV�D�ELJ�DQG�ODUJH�LVVXH��DQG
WKH�P DWWHU�GHVHUYHV�D�P RUH�H[ WHQVLYH�HODERUDWLRQ��LW�LV�LQFOXGHG�KHUH�EHFDXVH�RI�P \ �FRQYLFWLRQ�WKDW�
XOWLP DWHO\ ��WKH�UHDVRQV�IRU�FKRRVLQJ�D�V\ VWHP �RI�ORJLF�LV�KRZ�ZHOO�LW�FDSWXUHV�EDVLF�ODZV�RI�UHDOLW\ �
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7 Translation by Benjamin Jowett (1871), in the URL «http://plato.evansville. edu/
texts/jowett/republic37.htm», within the internet site Exploring Plato's Dialogues, maintained by
Prof. Anthony F. Beavers,

� �� �0 HWDSK\ VLFV�$JDLQ��3DUP HQLGHV�YV��3ODWR

,Q�) UDJP HQW�9,,,�RI�3DUP HQLGHV·�3RHP ��LW�LV�D�EDVLF�SLHFH�LQ�KLV�UHDVRQLQJ��WKDW�EHLQJ�GRHV�QRW�FRP H
LQ�GHJUHHV��7KH�WKHVLV�LV�H[ SUHVVHG�DW�OHDVW�WZLFH�

� � � � � ������QRU�LV�LW�SRVVLEOH�WKDW�WKHUH�VKRXOG�EH�P RUH�RI�ZKDW�LV�LQ�WKLV�SODFH�DQG�OHVV�LQ�WKDW�
�����VLQFH�LW�LV�HTXDO�LQ�DOO�GLUHFWLRQV���
� � � � � �����VLQFH�LW�LV�DOO�DOLNH�����WKHUH�LV�QR�P RUH�RI�LW�LQ�RQH�SODFH�WKDQ�LQ�DQRWKHU������QRU�OHVV
RI�LW��EXW�HYHU\ WKLQJ�LV�IXOO�RI�ZKDW�LV��%XUQHW��SS��� � � ��� � � � �

7DNH�QRWLFH�WKDW�WKH�ODVW�OLQH�HVWDEOLVKHV�WKH�FRQQHFWLRQ��LI�WKH�VXVFHSWLELOLW\ �WR�LQFUHDVH�RU�GHFUHDVH
WKH�GHJUHH�RI�EHLQJ�GLVDSSHDUV��WKHQ�ZKDW�UHP DLQV�LV�IXOO�VFDOH�EHLQJ��6R��WKHUH�LV�QR�ZRQGHU�WKDW�
RQFH�WKH�P LGGOH�LV�H[ SHOOHG��WKH�WHUP V�RI�WKH�DOWHUQDWLYH�P XVW�EH�DEVROXWH��

� � ��7KHUHIRUH�P XVW�LW�> �ZKDW�LV@�HLWKHU�EH�DOWRJHWKHU�RU�EH�QRW�DW�DOO��,ELG���S��� � � � �

$FWXDOO\ �� WKLV� LV� WKH� 3DUP HQLGHDQ� YHUVLRQ� RI� WKH� 3ULQFLSOH� RI� ( [ FOXGHG� 7KLUG�� EHWWHU� FDOOHG� WKH
3ULQFLSOH� RI� ( [ FOXVLRQ� RI� ,QWHUP HGLDU\ � 6LWXDWLRQV� �3HxD�� >� � � � @�� S�� � � � � �� 1 RWH� WKDW� WKH� * UHHN
FRXQWHUSDUWV�RI�WKH�DGYHUEV�´DOWRJHWKHUµ�DQG�´DW�DOOµ�DUH�LQ�WKH�RULJLQDO�WH[ W��+HQFH��WKH�GLVMXQFWLRQ
LV�QRW�P HUHO\ ��WR�EH�RU�QRW�WR�EH��EXW�WKH�UDGLFDO�WR�EH�DOWRJHWKHU�RU�QRW�WR�EH�DW�DOO��7KLV�LV�WKH
ORJLFDO�FRQVHTXHQFH�RI�GHSULYLQJ�XV�RI�WKH�LQ�EHWZHHQ��7KDW�DOO�WKLV�LV�IDU�IHWFKHG�DQG�DZNZDUG�LV
VRP HKRZ�DFNQRZOHGJHG�E\ �WKH�( OHDWLF�

) UJ��,�� � ��) DU��LQGHHG��GRHV�LW�> �7KH�: D\ �RI�7UXWK@�OLH�IURP �WKH�EHDWHQ�WUDFN�RI�P HQ���%XUQHW�
S��� � � � �

7KLV�LV�ZKDW�WKH�ROG�3DUP HQLGHV�WROG�XV��7KH�SURVSHFWV�VHHP �WR�EH�EHWWHU�ZKHQ�ZH�ORRN�DW�WKH�ZRUOG
IURP �WKH�3ODWRQLF�SHUVSHFWLYH��&RQWUDVW�WKH�3DUP HQLGHDQ�ZD\ �ZLWK�WKH�FRQFHSWLRQ�RI�EHLQJ�RI�WKH
IRXQGHU�RI�WKH�$FDGHP \ �

%RRNV�9�DQG�; �RI�WKH�5HSXEOLF�DIILUP �WKH�FRUH�RI�D�GLDOHFWLFDO�WKHRU\ ��/ HW�XV�ORRN�EULHIO\ �DW
3ODWR·V�FODLP V�WKHUH��

) LUVW��3ODWR�OLWHUDOO\ �DIILUP V�WKDW�D�VHQVLEOH�HQWLW\ �©SDUWLFLSDWHV�LQ�OHVV�UHDO�EHLQJª ��RU�P D\
©KDYH�D�JUHDWHU�VKDUH�RI�SXUH�H[ LVWHQFHª � �� � � � E��H���6RP H�WKLQJV�DUH�P RUH�H[ LVWHQW�WKDQ�RWKHUV��L�H��
WKHUH�DUH�GHJUHHV�RI�H[ LVWHQFH��7KLV�DVVXUHGO\ �OHDGV�WR�FRQWUDGLFWLRQV��EXW�LW�LV�QRW�DEVXUG��

6HFRQG�� WKHUH� DUH� LQYHUVH� GHJUHHV� RI� QRQ� EHLQJ�� 7KH� P XOWLSOH� LQH[ LVWHQW� REMHFWV� DUH� QRW
UHGXFHG�WR�D�SXUH�QRWKLQJ��LI�ZH�FDQ�WDON�DERXW�´LWµ��ZKDW�GRHV�QRW�H[ LVW�LV�QRW�WKH�VDP H�DV�ZKDW
GRHV�QRW�H[ LVW�DW�DOO��3ODWR�NQRZV�WKH�FUXFLDO�GLIIHUHQFH�EHWZHHQ�WZR�NLQGV�RI�QHJDWLRQ��RQH�WKLQJ
LV�WR�GHQ\ �ZHDNO\ �DQG�QDWXUDOO\ ��DQG�DQRWKHU�WR�GHQ\ �VRP HWKLQJ�WRWDOO\ ��7KLV�LV�FOHDU�LQ�WKH�VHFWLRQ
UHODWLYH�WR�WKH�REMHFW�RI�RSLQLRQ��� � � H�� � � D���ZKHUH�WKH�VLP SOH�#½� �DQG�� =�DUH�GLVWLQJXLVKHG�IURP
WKH�VWURQJ�� � 
 � � “ ��DQG�%� � - 7 +� � Ž��

7KLUG��EHWZHHQ�WKH�WZR�H[ WUHP HV�RI�SXUH�EHLQJ�DQG�DEVROXWH�QRQ�EHLQJ��LQ�WKH�P HWD[ X��WKHUH
OLHV�D�ODUJH�VHW�RI�LQWHUP HGLDU\ �REMHFWV��WKH�EHDXWLIXO�WKLQJV�ZKLFK�DUH�XJO\ ��WKH�MXVW�WKLQJV�WKDW�DUH
XQMXVW��JUHDW�DQG�VP DOO��OLJKW�DQG�KHDY\ �HQWLWLHV��HWF���DOO�RI�ZKLFK�DUH�DQG�DUH�QRW��SDUWDNLQJ�RI�WKH
FKDUDFWHULVWLFV�RI�ERWK�H[ WUHP HV��

7R�ILQLVK�WKLV�VXP P DU\ �RI�3ODWR��OHW�P H�DSSHQG�D�FRXSOH�RI�TXRWDWLRQV�

���WKH�YHU\ �JRRG�DQG�WKH�YHU\ �ZLFNHG�DUH�ERWK�TXLWH�UDUH��DQG����P RVW�P HQ�DUH�EHWZHHQ�WKRVH
H[ WUHP HV�����' R�\ RX�WKLQN�DQ\ WKLQJ�LV�UDUHU�WKDQ�WR�ILQG�DQ�H[ WUHP HO\ �WDOO�P DQ�RU�DQ�H[ WUHP HO\
VKRUW�RQH"����$UH�\ RX�QRW�DZDUH�WKDW�LQ�DOO�WKRVH�FDVHV�WKH�P RVW�H[ WUHP H�DW�HLWKHU�HQG�DUH�UDUH
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8 URL: «http://plato.evansville.edu/texts/jowett/republic23.htm»

DQG�IHZ ��EXW�WKRVH�LQ�EHWZHHQ�DUH�P DQ\ �DQG�SOHQWLIXO"�&HUWDLQO\ ��3ODWR��3KDHGR�� � H�� � D��S�
� � � � �
: LOO�\ RX����WHOO�XV�ZKHWKHU��RI�DOO�WKHVH�EHDXWLIXO�WKLQJV��WKHUH�LV�RQH�ZKLFK�ZLOO�QRW�EH�IRXQG
XJO\ ���"�� �1 R��KH�UHSOLHG��WKH�EHDXWLIXO�ZLOO�LQ�VRP H�SRLQW�RI�YLHZ�EH�IRXQG�XJO\ ��DQG�WKH�VDP H
LV�WUXH�RI�WKH�UHVW������7KXV�WKHQ�ZH�VHHP �WR�KDYH�GLVFRYHUHG�WKDW����WKLQJV�DUH�WRVVLQJ�DERXW�LQ
VRP H�UHJLRQ�ZKLFK�LV�KDOIZD\ �EHWZHHQ�SXUH�EHLQJ�DQG�SXUH�QRW�EHLQJ"���: H�KDYHª �5HS��� � � D�
G�� �

� �� �7KH�&DVH�IRU�3DUDFRQVLVWHQF\ �

,�GR�QRW�ZDQW�WR�EULQJ�WKLV�VWXG\ �WR�D�FORVH�ZLWKRXW�DGGLQJ�D�IHZ �ZRUGV�DERXW�WKH�UHDVRQV�IRU�WKH
SDUDFRQVLVWHQW�DSSURDFK�KHUH�FRXQWHQDQFHG��7R�EHJLQ�ZLWK��WKH�DUJXP HQWV�DGYDQFHG�DJDLQVW�WKH
H[ LVWHQFH�RI�WUXH�FRQWUDGLFWLRQV�DUH�QRW�VRXQG��/ HW�P H�UHKHDUVH�WZR�RI�WKH�P RVW�SRSXODU�REMHFWLRQV�
7KH�ILUVW�JURXQG�WR�MHWWLVRQ�FRQWUDGLFWLRQV�LV�WKH�WKHVLV�WKDW�IURP �D�FRQWUDGLFWLRQ�HYHU\ WKLQJ�IROORZV�
WKDW�LV��LI�LQ�D�V\ VWHP �D�FRXSOH�RI�FRQWUDGLFWRU\ �VHQWHQFHV��´Sµ�DQG�´QRW�Sµ�DUH�WUXH��WKHQ�WKH�UXOHV
RI�ORJLF�DOORZ�\ RX�WR�SURYH�HYHU\ WKLQJ��7KH�LQIHUHQFH�LV�DV�IROORZV�

� ���S�DQG�QRW�S * LYHQ
� ���S�� � ��6LP SOLILFDWLRQ
� ���S�RU�T � ��$GGLWLRQ
� ���QRW�S � ��6LP SOLILFDWLRQ
� ���T � ��� ��' LVMXQFWLYH�6\ OORJLVP ��' 6�

6R��LI�D�WKHRU\ �FRQWDLQV�ERWK�´Sµ�DQG�´QRW�Sµ��WKHQ�ZKDWHYHU�IROORZV��S��QRW�S�_�T��3DUDFRQVLVWHQW
V\ VWHP V�UHMHFW�WKLV�UHDVRQLQJ�DV�IDOODFLRXV��LQVRP XFK�DV�' 6�LV�QRW�YDOLG��) RU�H[ DP SOH��ZKHQ��S�� 
õ ��DQG��T�� �� ��WKH�YDOXH�RI�ERWK�WKH�WKLUG�DQG�IRXUWK�SUHP LVHV�LV�GHVLJQDWHG��EXW�WKH�FRQFOXVLRQ
LV�WRWDOO\ �IDOVH�

$�VHFRQG�DUJXP HQW�SUHVHQWHG�WR�XSKROG�WKH�DEVROXWH�YDOLGLW\ �RI�WKH�ODZ�RI�QRQ�FRQWUDGLFWLRQ
LV�WKDW�WR�EHOLHYH�LQ�FRQWUDGLFWLRQV�LV�LUUDWLRQDO��* UDKDP �3ULHVW��LQ�KLV�DUWLFOH�´: KDW�LV�VR�%DG�DERXW
&RQWUDGLFWLRQV"µ� �>� � � � @�� S�� � � � � �� FRJHQWO\ � UHEXWV� WKLV� DOOHJDWLRQ�� VKRZLQJ� WKDW�� EHVLGHV
FRQVLVWHQF\ �� WKHUH� DUH� RWKHU� FULWHULD� RI� UDWLRQDOLW\ �� OLNH� ©VLP SOLFLW\ �� SUREOHP �VROYLQJ� DELOLW\ �
QRQDGKRFQHVV��IUXLWIXOQHVVª ��ZKLFK�P D\ �WRJHWKHU�RXWZHLJK�WKDW�RI�FRQVLVWHQF\ ��6R�D�FRQFHSWLRQ�P D\
EH�LQFRQVLVWHQW�EXW�UDWLRQDO��DQG��RQ�WKH�RWKHU�KDQG��LW�P D\ �EH�LUUDWLRQDO��DOWKRXJK�FRQVLVWHQW�

1 RW�RQO\ �SXUSRUWHG�DUJXP HQWV�DJDLQVW�FRQWUDGLFWLRQV�IDLO��EXW�WKHUH�LV�DOVR�SRVLWLYH�HYLGHQFH
IRU�WKH�UHDOLW\ �RI�LQFRQVLVWHQFLHV��,W�ZDV�RQH�FODLP �RI�WKLV�ZRUN�WKDW�WKH�SKHQRP HQRQ�RI�IX] ] LQHVV
XQGHUO\ LQJ�WKH�VRULWHV�SDUDGR[ �LV�WKH�P DLQ�P RWLYDWLRQ�WR�VHW�XS�FRQWUDGLFWRU\ �ORJLFV��

&21 &/ 8 6,21 �2) �&+$37( 5 ��

%\ � LQWURGXFLQJ� FKDQJHV� LQ� &/ �� VXFK� DV� DGGLQJ� D� OHVV� VWURQJ� QHJDWLRQ�� DGP LWWLQJ� GHJUHHV� RI
P HP EHUVKLS�DQG�RI�WUXWK�DQG��LQ�WKLV�P DQQHU��DOORZLQJ�FRQWUDGLFWLRQV�WR�EH�XS�WR�D�SRLQW�WUXH��ZH
FDQ� FRSH� P RUH� DGHTXDWHO\ � ZLWK� WKH� VRULWHV� IDOODF\ � WKDQ� E\ � DQ\ � RWKHU� VWUDWHJ\ � QRW� GRLQJ� VR�
$GP LWWHGO\ ��RQH�VXFK�VROXWLRQ�ZLOO�QRW�EH�IUHH�IURP �WURXEOHV��EXW�,�FRQWHQG�WKDW�WKH�EHVW�DGYDQWDJH
LW�RIIHUV�LV�WKDW�RI�P LUURULQJ�LQ�WKH�IRUP DO�V\ VWHP �WKH�VP RRWK�WUDQVLWLRQ�IURP �FRP SOHWH�) �WR�DEVROXWH
QRW�) �LQ�D�ZD\ �WKDW�QR�RWKHU�DSSURDFK�FDQ�GR��) X] ] \ �ORJLF�H[ SODLQV�ZK\ �WKH�DUJXP HQW�LV�D�VRSKLVP �
DQG��DW�WKH�VDP H�WLP H��ZK\ �LW�VWULNHV�XV�DV�VRXQG��L�H���DV�KDYLQJ�WUXH�SUHP LVVHV��DQG�DV�IROORZLQJ
D�YDOLG�SDWWHUQ�RI�LQIHUHQFH����2QH�RI�WKH�JUHDW�OHVVRQV�IURP �WKLV�LQYHVWLJDWLRQ�LV�WKDW�ZH�VKRXOG�NHHS
FOHDU�RI�D�ELYDOHQW�RXWSXW�ZKHQ�WKH�LQSXW�LV�P XOWLYDOXHG��3HxD�>� � � � @��S��� � � � �

7KHVH�YLUWXHV�RI�WKH�DSSURDFK�IDU�RXWZHLJK�WKH�SUREOHP V�ZLWK�ZKLFK�LW�LV�VDGGOHG�
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���URXQG� HYHU\ � OXP LQRXV� SRLQW���� WKHUH� LV� D� JUDGXDO� VKDGLQJ� RII� LQWR���
REVFXULW\ �� $� ´FRQFHSWµ� LV� QRW� P HUHO\ � LWV� FOHDU� OXP LQRXV� FHQWHU�� EXW
HP EUDFHV�D�VXUURXQGLQJ�VSKHUH�RI�P HDQLQJ����RI�VP DOOHU����GLP HQVLRQV��LQ
ZKLFK�WKH�OXP LQRVLW\ �WDLOV�RII�DQG�JURZV�IDLQWHU�XQWLO�LW�GLVDSSHDUV��
-DQ�&KULVWLDDQ�6P XWV��4XRWHG�E\ �. RVNR��S��� � � �

1 RZ�WKDW�ZH�KDYH�ILQLVKHG�RXU�JHQHUDO�VXUYH\ �RI�WKH�VRULWHV�SDUDGR[ ��LQ�WKLV�ILQDO�FKDSWHU�,�ZLOO�VXP
XS�WKH�P RVW�SURP LQHQW�ILQGLQJV�RI�P \ �UHDVHDUFK��

: H�VDZ�WKDW�RULJLQDOO\ �RXU�SUREOHP �ZDV�IRUP XODWHG�DV�D�VHULHV�RI�TXHVWLRQV�GHP DQGLQJ�WR
VSHFLI\ �WKH�H[ DFW�TXDQWLW\ �RI�D�SURSHUW\ �ZKLFK�LV�VXIILFLHQW�IRU�WKH�DSSOLFDWLRQ�RI�D�TXDOLW\ �VXSHUYLQLQJ
RQ�LW��+RZ�P DQ\ �JUDLQV�P DNH�D�KHDS"�2QH�RI�WKH�FKDUDFWHULVWLFV�RI�WKLV�TXHVWLRQLQJ�ZDV�WKDW�LW
SURFHHGHG�E\ �VP DOO�FKDQJHV��´OLWOH�E\ �OLWWOHµ��

2QH�RI�WKH�TXHVWLRQV�DVNHG�LV��ZKHUH�WKH�GLIIHUHQFH�LV�EHWZHHQ�DQ\ �SDLU�RI�RSSRVLWH�SURSHUWLHV�
) �DQG�QRW�) ��,I�WKHUH�DUH�LQWHUP HGLDU\ �FDVHV�EHWZHHQ�WKHP ��KRZ�LV�WKH�WUDQVLWLRQ�P DGH�IURP �) �WR
QRW�) "�,V�WKHUH�FRQWLQXLW\ �RU�D�GLFKRWRP \ "

,Q� FRQWHP SRUDU\ � GLVFXVVLRQV�� LW� LV� DVVXP HG� WKDW� WKHUH� LV� D� VHULHV� RI� REMHFWV� GLIIHULQJ� VR
P LQLP DOO\ �HDFK�IURP �WKH�QH[ W�WKDW��IRU�DQ\ �SDLU�RI�DGMDFHQW�P HP EHUV��DL�DQG�DL� � ��LW�LV�WUXH�WKDW�HLWKHU
ERWK�KDYH�D�FHUWDLQ�SURSHUW\ �) �RU�QRQH�KDV�LW��7KLV�FRQGLWLRQ�LV�WKH�P DMRU�SUHP LVH��0 DM3UHP ��RI�WKH
UHDVRQLQJ��

�0 DM3UHP � � ��) DL�Y�� ) DL� � �

,W�FDQQRW�EH�WKDW�RQO\ �WKH�ILUVW�RI�D�SDLU�RI�FRQWLJXRXV�REMHFWV��DL��LV�) ��EXW�WKH�VHFRQG��DL� � ��LV�QRW
) �� 6R�� LI� DGMDFHQW� P HP EHUV� RI� WKH� VHULHV� DUH� LQGLVFULP LQDEOH�� LW� DSSHDUV� WKDW� WKH� UHVHP EODQFH
EHWZHHQ�DQ\ �SDLU�RI�HOHP HQWV�QHYHU�EUHDNV�

2QFH�WKLV�SUHP LVH�LV�JUDQWHG��ZH�DUH�HP EDUNHG�LQWR�D�VOLSSHU\ �VORSH��ZKLFK�LV�JRLQJ�WR�IRUFH
XV�WR�DGP LW�DEVXUG�FRQVHTXHQFHV��LQ�VRP H�FDVHV��,QGHHG��0 DM3UHP �LV�OLNH�D�EULGJH�SULQFLSOH�ZKLFK
FRXOG�OLQN�WKH�ILUVW�HOHP HQW�LQ�WKH�VHTXHQFH��ZKLFK�LV�GHILQLWHO\ �) ��ZLWK�LWV�ODVW�HOHP HQW��ZKLFK�LV
GHILQLWHO\ �QRW�) �� ) RU�P DQ\ �SKLORVRSKHUV�0 DM3UHP �LV�WKH�VRXUFH�RI�WKH�SUREOHP ��%XW�RQ�WKH�RWKHU
KDQG��WKH�0 DM3UHP �VHHP V�WR�EH�RI�WKH�YHU\ �HVVHQFH�RI�IX] ] LQHVV��D�JUDLQ�RI�VDQG�GRHV�QRW�P DNH�WKH
GLIIHUHQFH�EHWZHHQ�ZKDW�LV�D�KHDS�DQG�ZKDW�LV�QRW��6R�LW�DSSHDUV�WKDW�LI�ZH�P DNH�WKH�0 DM3UHP
IDOVH��ZH�WKHUHE\ �LQWURGXFH�D�FOHDU�GLYLGH�LQ�WKH�H[ WHQVLRQ�RI�IX] ] \ �WHUP V��LQ�REYLRXV�YLRODWLRQ�RI�WKH
FRQWLQXLW\ �ZKLFK�WKH\ �H[ SUHVV��$SSDUHQWO\ �WKLV�P RYH�FRP P LWV�WKHLU�GHIHQGHUV�WR�WKH�H[ LVWHQFH�RI�D
VKDUS�ERXQGDU\ ��WKHUH�LV�D�ODVW�P HP EHU��DL��ZKLFK�LV�) ��DQG�D�ILUVW�RQH��DL� � ��ZKLFK�LV�QRW�) ��,I�VR�
LW�LV�DUJXDEOH�WKDW�) �KDV�FHDVHG� WR�EH� IX] ] \ ��WKH�FKDLQ�RI�VLP LODU�REMHFWV�LV�DEUXSWO\ �LQWHUUXSWHG
VRP HZKHUH�

: H�KDYH�VHHQ�WKUHH�DWWHP SWV��HSLVWHP LFLVP ��VXSHUYDOXDWLRQLVP �DQG�LQWXLWLRQLVP ��: ULJKW���DOO
RI�ZKLFK�FRQVLGHU�WKH�VRULWHV�DUJXP HQW��FODVVLFDOO\ ��YDOLG��DQG�WU\ �WR�EORFN�WKH�SDUDGR[ �E\ �GHFODULQJ
WKH�0 DM3UHP �IDOVH��RU�QRW�WUXH��7KH�SUREOHP �WKHVH�WKHRULHV�IDFH�LV�WKDW�WKH\ �KDYH�WR�H[ SODLQ�WZR
WKLQJV��� ��KRZ �D�VKDUS�ERXQGDU\ �LV�FRP SDWLEOH�ZLWK�WKH�IX] ] LQHVV�RI�WKH�WHUP V�LQYROYHG��DQG�� ��WKH
SULP D�IDFLH�SODXVLELOLW\ �RI�WKH�0 DM3UHP ��
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: LOOLDP VRQ�LV�IRUFHG�WR�GLIIHUHQWLDWH�DP RQJ�D�FRXSOH�RI�LQGLVFULP LQDEOH�REMHFWV��) RU�KLP ��WKHUH
LV�D�FXWRII�SRLQW�LQ�WKH�VHULHV�EXW�ZH�GR�QRW�NQRZ�ZKHUH�LW�OLHV��) X] ] LQHVV�LV�MXVW�LJQRUDQFH��$QG�
WKH�MRE�RI�KLV�P DUJLQ�IRU�HUURU�SULQFLSOH�LV�WR�H[ SODLQ�ZK\ �ZH�FDQQRW�NQRZ�WKH�SUREOHP DWLF�SDLU��DL

DQG�DL� � ��7KH�H[ SODQDWLRQ�HQWDLOHG�D�VRUW�RI�YHULILFDWLRQLVP ��
6XSHUYDOXDWLRQLVP �VHHP HG�WR�IDUH�EHWWHU�WKDQ�HSLVWHP LFLVP �LQ�WKDW�WKH�IRUP HU�LV�QRW�TXLWH

FRP P LWWHG�WR�WKH�H[ LVWHQFH�RI�D�SUHFLVH�ERXQGDU\ ��+RZHYHU��WKRXJK�WKLV�LV�WUXH�VLP SOLFLWHU��LW�LV�QRW
VR� LQ� HDFK� RI� WKH� SUHFLVLILFDWLRQV�� ZKHUH� D� QHDW� ERXQGDU\ � LV� SRVWXODWHG�� ,Q� WKH� ZD\ �� WUXWK�
IXQFWLRQDOLW\ �KDV�EHHQ�DEDQGRQHG��ZKLFK�UHVXOWHG�LQ�D�VWUDQJH�GLVMXQFWLRQ�DQG�H[ LVWHQWLDO�TXDQWLILHU�

: ULJKW·V�ZLOOLQJQHVV�WR�UHYLVH�&/ �LV�SUDLVHZRUWK\ ��1 RQHWKHOHVV��IRU�KLP ��WKH�0 DM3UHP ��LV�DOVR
XQWUXH��DOWKRXJK�KH�GRHV�QRW�IHHO�REOLJHG�WR�H[ SODLQ�KRZ�WKH�WUDQVLWLRQ�IURP �) �WR�QRW�) �RFFXUV��: KDW
LV�Z RUVH�LV�KLV�FRP P LWP HQW�WR�P D[ LP DOLVP ��VKDUHG�E\ � : LOOLDP VRQ��%XW�ZH�NQRZ�WKH�GLVDVWURXV
FRQVHTXHQFHV�RI�WKRVH�SRVLWLRQV��LI�WKHUH�DUH�QR�GHJUHHV��QHLWKHU�RI�D�SURSHUW\ �QRU�RI�WUXWK��WKHQ�ZH
DUH�OHIW�ZLWK�WKH�H[ WUHP HV��WKHUH�ZRXOG�EH�QR�FRP SDUDWLYHV��HYHU\ WKLQJ�ZRXOG�SRVVHVV�D�SURSHUW\
WR�H[ DFWO\ �WKH�VDP H�DEVROXWH�H[ WHQW�RI�� � � � ��,I�VRP HWKLQJ�LV�QRW�EXUQLQJ�KRW��LW�LV��FRP SOHWHO\ ��FROG�
$JDLQ��DOO�WKLV�LV�XQEHOLHYDEOH�

6R�WKH�WKUHH�WKHRULHV�IDOO�SUD\ �WR�WKH�VDP H�HUURU��QRQH�RI�WKHP �GRHV�MXVWLFH�WR�IX] ] LQHVV��IRU
WKH\ � HOLP LQDWH� WKH� JUDGXDOQHVV� SUHVHQW� LQ� WKH� VRULWLFDO� VHULHV�� WKH� ILUVW� WZR� DSSHDOLQJ� WR� SUHFLVH
P HDQLQJV�LQVWHDG�

$QRWKHU�VHULRXV�IDXOW�RI�WKH�ILUVW�WZR�DSSURDFKHV�LV�WR�WDNH�IRU�JUDQWHG�WKDW�DOO�FRQWUDGLFWLRQV
DUH�DEVXUG��7KLV�KDV�EHHQ�VKRZQ�WR�EH�DQ�XQMXVWLILHG�SUHMXGLFH�

7KH� VLWXDWLRQ� LV� GLIIHUHQW� LI� ZH� DGRSW� D� IX] ] \ � ORJLF�� 7KH� P DMRU� SUHP LVV� LV� WUXH�� ZH� DYRLG
SRVWXODWLQJ�D�FOHDU�FXW�SRLQW�GLYLGLQJ�) �IURP �QRW�) ��LQ�FRQIRUP LW\ �ZLWK�IX] ] LQHVV��DQG�WKHUHE\ �ZH�DUH
DEOH�WR�DFFRXQW�IRU�WKH�VP RRWK�WUDQVLWLRQ�IURP �RQH�WR�WKH�RWKHU�FRQWUDU\ ��7KLV�UHTXLUHG�XV�WR�DFFHSW
GHJUHHV�RI�H[ HP SOLILFDWLRQ�RI�D�SURSHUW\ ��RU�GHJUHHV�RI�P HP EHUVKLS�LQ�D�VHW��DQG�GHJUHHV�RI�WUXWK�
,W�LV�HP EDUUDVVLQJ�WR�KDYH�MXVW�RQH�WUXWK�YDOXH�WR�DVVLJQ�WR�D�YDULHW\ �RI�VLWXDWLRQV��OLNH�´RQH�VL] H�ILW
DOOµ��' HJUHHV�LQ�WXUQ�HQWDLOHG�FRQWUDGLFWLRQV��EXW�WKH�LQWURGXFWLRQ�RI�D�SDLU�RI�QHJDWLRQV��VWURQJ�DQG
ZHDN��DOORZHG�XV�WR�GLVWLQJXLVK�DP RQJ�DGP LVVLEOH�DQG�LQDGP LVVLEOH�FRQWUDGLFWLRQV�GHSHQGLQJ�RQ
ZKLFK�QHJDWLRQ�LV�LQYROYHG��

1 RWZLWKVWDQGLQJ�� WKH� VRULWHV� DUJXP HQW� ZDV� GHHP HG� LQYDOLG�� EHFDXVH� LW� P DGH� XVH� RI� D
IDOODFLRXV�GLVMXQFWLYH�V\ OORJLVP ��' 6���WKH�0 DM3UHP �LV�HTXLYDOHQW�WR�WKH�GLVMXQFWLRQ��HLWKHU�DL�LV�QRW
) �RU�DL� � �LV�) ��EXW�IURP �� ) DL�Z�) DL� � ��DQG�) DL��LW�GRHV�QRW�IROORZ�) DL� � ��' 6�LV�YDOLG�IRU�VWURQJ�QHJDWLRQ�
EXW�QRW�ZHDN�QHJDWLRQ��7KXV�WKH�SDUDGR[ �LV�DYRLGHG�

$P RQJ�WKH� YLUWXHV�RI�WKLV�P XOWLYDOXHG��SDUDFRQVLVWHQW�VROXWLRQ�ZH�KDYH�WKDW�LW�UHWDLQV�WKH
ZKROH� RI� FODVVLFDO� ORJLF� �WKH� 31 &�� 3( 0 �� WKH� WUDGLWLRQDO� UHODWLRQV� DP RQJ� WKH� TXDQWLILHUV�� P RGXV
SRQHQV��WUXWK�IXQFWLRQDOLW\ ��HWF����DQG��SULQFLSDOO\ ��LW�LV�FRQVRQDQW�ZLWK�WKH�JUDGXDOQHVV�P DQLIHVWHG
E\ �IX] ] \ �WHUP V�DQG�LWV�HQVXLQJ�FRQWUDGLFWLRQV��6R�WKLV�SURSRVDO�LV�FRQVHUYDWLYH�DQG��DW�WKH�VDP H
WLP H��DFFRP P RGDWHV�IX] ] LQHVV��7KLV�LV�ZKDW�ZH�ZDQWHG��7KH�VROXWLRQ�LV�DGHTXDWH�

* RLQJ� SDUDFRQVLVWHQW� LV� D� JDLQ�� 3DUDFRQVLVWHQW� ORJLF���� ���LV� D� P RUH� SRZHUIXO� DQG� IOH[ LEOH
LQIHUHQFH�HQJLQH������<RX�KDYH�QRWKLQJ�WR�ORVH�EXW�\ RXU�FKDLQV��3ULHVW�>� � � � @��S��� � � � � � � � �

7KHUH�LV�RQH�DVSHFW�RI�+HJHO·V�YLHZ�RI�KXP DQ�KLVWRU\ �WKDW�LV�VKDUHG�E\ �0 DU[ ·V��QDP HO\ ��WKDW�DW�WKH
HQG�RI�DQ�HSRFK��ZKHQ�WKH�DJHG�VXSHUVWUXFWXUH�RI�D�VRFLHW\ �LV�QR�ORQJHU�SURSLWLRXV�IRU�WKH�IXUWKHU
DGYDQFHP HQW�RI�WKH�XQGHUO\ LQJ�IRUFHV�WKDW�SXVK�KLVWRU\ �IRUZDUG��WKHUH�DSSHDU�SHRSOH�ZKR��E\ �DOO
P HDQV��WU\ �WR�SUHYHQW�WKH�V\ VWHP �IURP �IDOOLQJ��VKRULQJ�LW�XS�LQ�DOO�LP DJLQDEOH�ZD\ V��+RZHYHU��WKHLU
HIIRUWV� ZLOO� EH� YDLQ�� VLQFH�� E\ � WKH� LQH[ RUDEOH� ODZV� RI� KLVWRU\ �� WKH� VXEVWUXFWXUH� ZLOO� FUHDWH� QHZ
P DQLIHVWDWLRQV�RI�VRFLDO�OLIH�LQ�EHWWHU�DJUHHP HQW�ZLWK�LWV�RZQ�GHJUHH�RI�GHYHORSP HQW��7KLV�LV�P RUH
RU� OHVV� Z KDW� WKH� P HQWLRQHG� GLDOHFWLFDO� WKLQNHUV� P DLQWDLQHG�� 2 I� FRXUVH�� IRU� SKLORVRSKHUV� RI� DQ
HP SLULFLVW�RULHQWDWLRQ��WKHVH�YLHZV��EHLQJ�IDU�UHP RYHG�IURP �H[ SHULHQFH��DUH�QRWKLQJ�P RUH�WKDQ�EDG
P HWDSK\ VLFDO�VSHFXODWLRQV��ZLWKRXW�YHULILDEOH�HYLGHQWLDO�VXSSRUW��$OWKRXJK�,�DP �QHLWKHU�D�KLVWRULFLVW
QRU�DQ�HP SLULVW��P \ �SHUVRQDO�IHHOLQJ�LV�WKDW�HIIRUWV�OLNH�WKRVH�RI�HSLVWHP LFLVWV�DQG�VXSHUYDOXDWLRQLVWV
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ZLOO�QRW�VDYH�&/ �IURP �EHLQJ�UHSODFHG�E\ �P RUH�SRZHUIXO�ORJLFV��EHWWHU�DGDSWHG�WR�WKH�FRP SOH[ LW\ �RI
UHDOLW\ �
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&21 68 / 7( ' �%,%/ ,2* 5$3+<

$5,6727/ ( ��� � � � � ��3K\ VLFV��WUDQVODWHG�E\ �5RELQ�: DWHUILHOG��ZLWK�DQ�LQWURG��DQG�QRWHV�E\ �' DYLG
%RVWRFN��1 HZ �<RUN���2 [ IRUG�8 QLYHUVLW\ �3UHVV

-RQDWKDQ�%$51 ( 6��� � � � � ��( DUO\ �* UHHN�3KLORVRSK\ ��/ RQGRQ��3HQJXLQ�

-RKQ�%8 51 ( 7��� � � � � ��( DUO\ �* UHHN�3KLORVRSK\ ��/ RQGRQ��$GDP �DQG�&KDUOHV�%ODFN�

%�� - �� &23( / $1 ' � �� � � � � � � � � � �� ´9DJXHQHVV� DQG� %LYDOHQFH�� $� ' LVFXVVLRQ� RI� : LOOLDP VRQ� DQG
6LP RQVµ��LQ�3URFHHGLQJV�RI�WKH�$ULVWRWHOLDQ�6RFLHW\ �� � ��SS��� � � � � � � �

0 LFKDHO�' 8 0 0 ( 77��� � � � � ��´: DQJ·V�3DUDGR[ µ��LQ�7UXWK�DQG�RWKHU�( QLJP DV��&DP EULGJH��+DUYDUG
8 QLYHUVLW\ �3UHVV��SS��� � � � � � � �

5D\ P H�( ��( 1 * ( / ��� � � � � ��´2Q�' HJUHHVµ��LQ�7KH�-RXUQDO�RI�3KLORVRSK\ �� � ��SS��� � �� � �

. LW�) ,1 ( ��� � � � � ��´9DJXHQHVV��7UXWK�DQG�/ RJLFµ��LQ�6\ QWKHVH�� � ��SS��� � � � � � � �

-RKQ� +263( 56� �� � � � � �� $Q� ,QWURGXFWLRQ� WR� 3KLORVRSKLFDO� $QDO\ VLV�� ( QJOHZRRG� &OLIIV� �1 �- ���
3UHQWLFH�+DOO�

' RP LQLF� + <' ( � �� � � � D��� ´6RULWHV� 3DUDGR[ µ� LQ� 6WDQIRUG� ( QF\ FORSHGLD� RI� 3KLORVRSK\ �� 8 5/ �
©KWWS���VHWLV�OLEUDU\ �XV\ G�HGX�DX�VWDQIRUG�HQWULHV�VRULWHV�SDUDGR[ �ª ��

,G���� � � � E���´) URP �+HDSV�DQG�JDSV�WR�+HDSV�RI�* OXWVµ��LQ�0 LQG�� � � ��SS��� � � � � � � �

5RVDQQD�. ( ( ) ( �� � � � � ��7KHRULHV�DQG�/ RJLF�RI�9DJXHQHVV��&DP EULGJH��&DP EULGJH�8 QLYHUVLW\ �3UHVV�

5RVDQQD�. ( ( ) ( �DQG�3HWHU�60 ,7+ ��� � � � � ��9DJXHQHVV��$�5HDGHU��&DP EULGJH��0 $���7KH�0 ,7�3UHVV�

%DUW�. 26. 2 ��� � � � � ��) X] ] \ �7KLQNLQJ��7KH�1 HZ�6FLHQFH�RI�) X] ] \ �7KLQNLQJ��/ RQGRQ��+DUSHU&ROOLQV
3XEOLVKHUV�

. HQWRQ�) ��0 $&+ ,1 $��� � � � � ��´7UXWK��%HOLHYH��DQG�9DJXHQHVVµ��LQ�-RXUQDO�RI�3KLORVRSKLFDO�/ RJLF
� ��SS��� � �� � �

3HWHU�0 277��� � � � � ��´0 DUJLQV�IRU�( UURU�DQG�WKH�6RULWHV�3DUDGR[ µ��LQ�7KH�3KLORVRSKLFDO�4XDUWHUO\
� � ��SS��� � � � � � � �

-RVp�0 ��3$%21 ��� � � � � ��' LFFLRQDULR�0 DQXDO�* ULHJR�� �( VSDxRO��%DUFHORQD��%LEOLRJUDI�

7HUHQFH�3$5621 6��� � � � � ��´7UXH�&RQWUDGLFWLRQVµ��LQ�&DQDGLDQ�-RXUQDO�RI�3KLORVRSK\ �� � ��SS��� � � �
� � � �

&KULVWRSKHU�3( $&2&. ( ��� � � � � ��´$UH�9DJXH�3UHGLFDWHV�,QFRKHUHQW"µ��LQ�6\ QWKHVH�� � ��SS��� � � �
� � � �

/ RUHQ] R�3( f $��� � � � � ��&RQWUDGLFWLRQ�HW�9pULWp��3K' �GLVVHUWDWLRQ��/ LHJH�

,G���� � � � � ��´6LJQLILFDFLyQ�ILORVyILFD�GH�OD�OyJLFD�WUDQVLWLYDµ��LQ�,GHDV�\ �9DORUHV�1 XP EHU�� � ��SS��� � �
� � � ��
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,G��� � � � � ��´,GHQWLW\ ��) X] ] LQHVV�$QG�1 RQFRQWUDGLFWLRQµ��1 R€V�� � ��SS��� � � � � � � ��

,G����� � � � � ��) XQGDP HQWRV�GH�2QWRORJtD�' LDOpFWLFD��0 DGULG��6LJOR�; ; ,�

,G���� � � � � ��´6OLSSHU\ �6ORSH�$UJXP HQWVµ��3UDJP DWLFV�DQG�&RJQLWLRQ�� ��SS��� � � � � � � �

,G���8 QSXEOLVKHG���´9DJXHGDG�GH�YDJXHGDGHV��VyOR�YDJXHGDGµ�

3/ $72 ��� � � � � ��) LYH�' LDORJXHV��( XWK\ SKUR��$SRORJ\ ��&ULWR��0 HQR��3KDHGR��WUDQVODWHG�E\ �* �0 �$�
* UXEH��,QGLDQDSROLV��+DFNHWW�3XEOLVKLQJ�&R���6HFRQG�( GLWLRQ��

* UDKDP �35,( 67��� � � � � ��´&DQ�&RQWUDGLFWLRQV�%H�7UXH"�,,µ��3URFHHGLQJV�RI�WKH�$ULVWRWHOLDQ�6RFLHW\ �
6XSSOHP HQWDU\ �9ROXP H�� � ��SS��� � �� � ��

,G���� � � � � ��´* DSV�DQG�* OXWV��5HSO\ �WR�3DUVRQVµ��LQ�&DQDGLDQ�-RXUQDO�RI�3KLORVRSK\ �� � ��SS��� � �� � �
�
,G���� � � � � ��´: KDW�LV�VR�EDG�DERXW�FRQWUDGLFWLRQV"µ��LQ�7KH�-RXUQDO�RI�3KLORVRSK\ �� � ��SS��� � � � � � � �

,G�� �� � � � � �� ´0 RWLYDWLRQV� IRU� 3DUDFRQVLVWHQF\ �� 7KH� 6OLSSHU\ � 6ORSH� IURP � &ODVVLFOD� / RJLF� WR
' LDOHWKHLVP µ�� LQ� ' HGHULN� %$7( 1 6�� HW� DO�� �HG���� ) URQWLHUV� RI� 3DUDFRQVLVWHQW� / RJLF�� %DOGRFN
�( QJODQG���5HVHDUFK�6WXGLHV�3UHVV�/ WG�

0 DUN�6$,1 6%8 5<��� � � � � ��3DUDGR[ HV��&DP EULGJH��&DP EULGJH�8 QLYHUVLW\ �3UHVV�

5�� 0 �� 6$,1 6%8 5<� DQG� 7LP RWK\ � : ,/ / ,$0 621 � �� � � � � �� ´6RULWHVµ�� LQ� %RE� +$/ ( � DQG� &ULVSLQ
: 5,* +7��$�&RP SDQLRQ�WR�WKH�3KLORVRSK\ �RI�/ DQJXDJH��2 [ IRUG��%ODFNZHOO�3XEOLVKHUV�SS��� � � � � � � �

6WHSKHQ�6&+ ,) ) ( 5��� � � � � ��´: LOOLDP VRQ�RQ�2XU�,JQRUDQFH�LQ�%RUGHUOLQH�&DVHVµ��LQ�3KLORVRSK\ �DQG
3KHQRP HQRORJLFDO�5HVHDUFK�� � ��SS��� � � � � � � �

,G���� � � � � ��́ 7KH�( SLVWHP LF�7KHRU\ �RI�9DJXHQHVVµ��LQ�3KLORVRSKLFDO�3HUVSHFWLYHV�� � ��( SLVWHP RORJ\ �
SS��� � � � � � � �

0 DOFROP �6&+2) ,( / ' �� � � � � � ��$Q�HVVD\ �RQ�$QD[ DJRUDV��&DP EULGJH��&DP EULGJH�8 QLYHUVLW\ �3UHVV�

3HWHU� 6,0 2 1 6� �� � � � � �� ´9DJXHQHV� DQG� ,JQRUDQFHµ�� 3URFHHGLQJV� RI� WKH� $ULVWRWHOLDQ� 6RFLHW\ �
6XSSOHP HQWDU\ �9ROXP H�� � ��SS��� � � � � � � ��

,G�� �� � � � �� � � � � �� ´0 XOWLYDOHQFH� DQG� 9DJXHQHVV�� $� 5HSO\ � WR� &RSHODQGµ�� LQ� 3URFHHGLQJV� RI� WKH
$ULVWRWHOLDQ�6RFLHW\ �� � ��SS��� � � � � � � �

5R\ � 62 5( 1 6( 1 �� ´9DJXHQHVµ�� LQ� 6WDQIRUG� ( QF\ FORSHGLD� RI� 3KLORVRSK\ �� 8 5 / �
©KWWS���VHWLV�OLEUDU\ �XV\ G�HGX�DX�VWDQIRUG�HQWULHV�YDJXHQHVV�ª �
�
' HQQLV�6: ( ( 7��� � � � � ��+HUDFOLWXV��7UDQVODWLRQ�DQG�$QDO\ VLV��/ DQKDP ��0 DU\ ODQG���8 QLYHUVLW\ �3UHVV
RI�$P HULFD�

5LFKDUG�6</ 9$1 ��DQG� ' RP LQLF�+<' ( � �� � � � � �� ´8 ELTXLWRXV�9DJXHQHVV�ZLWKRXW�( P EDUUDVVP HQW�
ORJLF�OLEHUDWHG�DQG�IX] ] LQHVV�GHIX] ] HG��L�H��UHVSHFWDELOL] HG�µ��$FWD�$QDO\ WLFD�� � ��SS��� �� � ��

' RXJODV�: $/ 721 ��� � � � � ��6OLSSHU\ �6ORSH�$UJXP HQWV��2 [ IRUG��&ODUHQGRQ�3UHVV�

7LP RWK\ �: ,/ / ,$0 621 ��� � � � � ��́ ' HILQLWHQHVV�DQG�. QRZDELOLW\ µ��7KH�6RXWKHUQ�-RXUQDO�RI�3KLORVRSK\
� � ��6XSSOHP HQW��SS��� � � � � � � �

,G���� � � � D���9DJXHQHVV��/ RQGRQ��5RXWOHGJH��3DSHUEDFN�HGLWLRQ�

,G���� � � � E���´: ULJKW�RQ�WKH�HSLVWHP LF�FRQFHSWLRQ�RI�YDJXHQHVVµ��LQ�$QDO\ VLV�� � ��SS��� � �� � �

,G���� � � � F���´: KDW�0 DNHV�D�+HDS"µ��LQ�( UNHQQWQLV�� � ��SS��� � � � � � � �
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,G���� � � � D���´3UpFLV�RI�9DJXHQHVVµ��LQ�3KLORVRSK\ �DQG�3KHQRP HQRORJLFDO�5HVHDUFK�� � ��SS��� � � �
� � � �

,G���� � � � E���´5HSO\ �WR�&RP P HQWDWRUVµ��,ELG���SS��� � � � � � � �

,G���� � � � � � � ´6FKLIIHU�RQ�WKH�( SLVWHP LF�7KHRU\ �RI�9DJXHQHVVµ��LQ�3KLORVRSKLFDO�3HUVSHFWLYHV�� � �
( SLVWHP RORJ\ ��SS��� � � � � � � �

,G����� � � � � ��´0 DUJLQV�IRU�( UURU��$�5HSOD\ µ��LQ�7KH�3KLORVRSKLFDO�4XDUWHUO\ �� � ��SS��� � �� � �

&ULVSLQ�: 5,* +7���� � � � � ��´2Q�WKH�&RKHUHQFH�RI�9DJXH�3UHGLFDWHVµ��LQ�6\ QWKHVH�� � ��SS��� � � � � � � �

,G���� � � � � ��´) XUWKHU�5HIOH[ LRQV�RQ�WKH�VRULWHV�3DUDGR[ µ��3KLORVRSKLFDO�7RSLFV�� � ��SS��� � � � � � � �

,G���� � � � � ��´7KH�( SLVWHP LF�&RQFHSWLRQ�RI�9DJXHQHVVµ��LQ�7KH�6RXWKHUQ�-RXUQDO�RI�3KLORVRSK\ �� � �
6XSSOHP HQW��SS��� � � � � � � ��

,G���� � � � � ��´2Q�%HLQJ�LQ�D�4XDQGDU\ ��5HODWLYLVP ��9DJXHQHVV��/ RJLFDO�5HYLVLRQLVP µ��LQ�0 LQG�� � � �
SS��� � �� � ��


