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�� 7KH�1DWXUH�RI�3KLORVRSK\
/LNH�DOO�RWKHU�OLYLQJ�EHLQJV��PDQ�VWUXJJOHV�IRU�H[LVWHQFH��%XW�ZKLOH�WKH�ORZHU�EHLQJV�VWUXJJOH�PRUH�RU
OHVV�EOLQGO\�ZLWKRXW�DQ\�FRQVFLRXV�SODQ�DQG�SXUSRVH��DQG�ZRUN�E\�LQVWLQFW��PDQ�XVHV�WKH�VXSHULRU�JLIW
RI� KLV� LQWHOOHFW� WR� XQGHUVWDQG� WKH� FRQGLWLRQV� DQG� PHDQLQJ� RI� WKH� VWUXJJOH� DQG� WR� GHYLVH� SODQV� DQG
LQVWUXPHQWV�WR�HQVXUH�VXFFHVV��+H�ZLVKHV�WR�OHDG�KLV�OLIH�LQ�WKH�OLJKW�RI�KLV�NQRZOHGJH�RI�KLPVHOI�DQG
WKH�ZRUOG��WDNLQJ�LQWR�FRQVLGHUDWLRQ�QRW�PHUHO\�WKH�LPPHGLDWH�UHVXOWV�RI�KLV�DFWLRQV��EXW�HYHQ�WKHLU�IDU�
UHDFKLQJ� FRQVHTXHQFHV�� 'HVLUH� IRU� NQRZOHGJH� VSULQJV�� WKHUHIRUH�� IURP� WKH� UDWLRQDO� QDWXUH� RI� PDQ�
3KLORVRSK\�LV�DQ�DWWHPSW�WR�VDWLVI\�WKLV�YHU\�UHDVRQDEOH�GHVLUH��,W�LV�QRW��WKHUHIRUH��D�PHUH�OX[XU\��EXW�D
QHFHVVLW\��$V�DQ�HPLQHQW�(QJOLVK�ZULWHU�SXWV�LW��
0HQ�OLYH�LQ�DFFRUGDQFH�ZLWK�WKHLU�SKLORVRSK\�RI�OLIH�
WKHLU� FRQFHSWLRQ� RI� WKH� ZRUOG�� 7KLV� LV� WUXH� HYHQ� RI� WKH� PRVW� WKRXJKWOHVV�� ,W� LV� LPSRVVLEOH� WR� OLYH
ZLWKRXW� D�PHWDSK\VLF��7KH� FKRLFH� WKDW� LV� JLYHQ�XV� LV� QRW� EHWZHHQ� VRPH�NLQG�RI�PHWDSK\VLF� DQG�QR
PHWDSK\VLF��LW�LV�DOZD\V�EHWZHHQ�D�JRRG�PHWDSK\VLF�DQG�D�EDG�PHWDSK\VLF�
�

3KLORVRSK\� LQ� LWV�ZLGHVW� HW\PRORJLFDO� VHQVH�PHDQV� 
ORYH� RI� NQRZOHGJH
�� ,W� WULHV� WR� VHDUFK� IRU
NQRZOHGJH�RI�KLPVHOI��WKH�ZRUOG�DQG�*RG"�7KHVH�DUH�VRPH�RI�WKH�PDQ\�SUREOHPV��WDNHQ�DW�UDQGRP�
ZKLFK�ZH�ILQG�DJLWDWLQJ�WKH�KXPDQ�PLQG�LQ�HYHU\�ODQG��IURP�WKH�YHU\�GDZQ�RI�FLYLOLVDWLRQ��3KLORVRSK\
GHDOV�ZLWK� SUREOHPV� RI� WKLV� QDWXUH��$V� SKLORVRSK\� DLPV� DW� WKH� NQRZOHGJH� RI� WUXWK�� LW� LV� WHUPHG� LQ
,QGLDQ� OLWHUDWXUH�� 
WKH� YLVLRQ�(YHU\� ,QGLDQ� VFKRRO� KROGV�� LQ� LWV� RZQ�ZD\�� WKDW� WKHUH� FDQ� EH� D� GLUHFW
UHDOLVDWLRQ�RI�WUXWK��WDWWYDGDUĞDQD���$�PDQ�RI�UHDOLVDWLRQ�EHFRPHV�IUHH��RQH�ZKR�ODFNV�LW�LV�HQWDQJOHG
LQ�WKH�ZRUOG�
�

,Q� WKH� KLVWRU\� RI� :HVWHUQ� SKLORVRSK\�� ZH� ILQG� WKDW� DV� KXPDQ� NQRZOHGJH� DERXW� HDFK� RI� WKH
GLIIHUHQW�SUREOHPV�PHQWLRQHG�DERYH�EHJDQ�WR�JURZ��LW�EHFDPH�LPSRVVLEOH�IRU�WKH�VDPH�PDQ�WR�VWXG\
HYHU\WKLQJ�DERXW�HYHU\�SUREOHP��'LYLVLRQ�RI�ODERXU�RU�VSHFLDOLVDWLRQ�EHFDPH�QHFHVVDU\�DQG�D�JURXS
RI�PHQ�GHYRWHG� WKHPVHOYHV� WR�D�SDUWLFXODU�SUREOHP�RU�D� IHZ�FRQQHFWHG�SUREOHPV��7KHUH�FDPH� LQWR
H[LVWHQFH�LQ�WKLV�ZD\�WKH�GLIIHUHQW�VSHFLDO�VFLHQFHV��3K\VLFV��&KHPLVWU\��%RWDQ\��$VWURQRP\��*HRORJ\
DQG�VLPLODU�VFLHQFHV��HDFK�WRRN�XS�D�SDUW�RU�DVSHFW�RI�WKH�ZRUOG�RI�QDWXUH��3K\VLRORJ\��$QDWRP\�DQG
WKH� RWKHU� PHGLFDO� VFLHQFHV� GHYRWHG� WKHPVHOYHV� WR� WKH� GLIIHUHQW� SUREOHPV� RI� WKH� KXPDQ� ERG\�
3V\FKRORJ\� EHJDQ� WR� VWXG\� WKH� SUREOHPV� RI� WKH� KXPDQ� PLQG�� 7KH� GHWDLOHG� VWXG\� RI� PDQ\� RI� WKH
SDUWLFXODU�SUREOHPV�ZLWK�ZKLFK�SKLORVRSKLFDO�VSHFXODWLRQ�RULJLQDOO\�VWDUWHG�EHFDPH�WKXV�WKH�VXEMHFW�
PDWWHU�RI� WKH�VSHFLDO� VFLHQFHV��3KLORVRSK\� WKHQ�EHJDQ� WR�GHSHQG�RQ� WKH� UHSRUWV�RI� WKH� LQYHVWLJDWLRQ
PDGH� E\� WKH� GLIIHUHQW� VFLHQFHV�� WULHG� WR� XQGHUVWDQG� WKHLU�PHDQLQJV� DQG� LPSOLFDWLRQV� FULWLFDOO\�� DQG
XWLOLVHG�WKHVH�UHVXOWV�IRU�XQGHUVWDQGLQJ�WKH�JHQHUDO�QDWXUH�RI�WKH�XQLYHUVH²PDQ��QDWXUH�DQG�*RG�

:HVWHUQ� SKLORVRSK\� DW� WKH� SUHVHQW� GD\� KDV� IRU� LWV� PDLQ� EUDQFKHV� �D�� 0HWDSK\VLFV�� ZKLFK



GLVFXVVHV�WKH�JHQHUDO�SUREOHPV�UHJDUGLQJ�UHDOLW\²PDQ��QDWXUH�DQG�*RG���E��(SLVWHPRORJ\�RU�WKHRU\
RI�NQRZOHGJH��ZKLFK�HQTXLUHV�LQWR�WKH�QDWXUH�RI�KXPDQ�NQRZOHGJH��DV�WR�KRZ�LW�GHYHORSV�DQG�KRZ�IDU
LW�LV�DEOH�WR�JUDVS�UHDOLW\���F��/RJLF��ZKLFK�GLVFXVVHV�WKH�ODZV�RI�YDOLG�UHDVRQLQJ�DQG�RWKHU�LQFLGHQWDO
SUREOHPV�� �G�� (WKLFV�� ZKLFK� LQYHVWLJDWHV� WKH� SUREOHPV� RI� PRUDOLW\�� VXFK� DV� WKH� VWDQGDUG� RI� PRUDO
MXGJPHQW��WKH�KLJKHVW�JRDO�RI�KXPDQ�OLIH�DQG�RWKHU�FRJQDWH�SUREOHPV��DQG��H��$HVWKHWLFV��ZKLFK�GHDOV
ZLWK�WKH�SUREOHPV�RI�EHDXW\��$QRWKHU�UHFHQW�GHYHORSPHQW�RI�SKLORVRSK\�LQ�WKH�:HVW��FDOOHG�$[LRORJ\�
LV�GHYRWHG�WR�WKH�GLVFXVVLRQ�RI�WKH�SUREOHP�RI�YDOXHV��6RFLDO�3KLORVRSK\�LV�DOVR�UHJDUGHG�DV�D�EUDQFK
RI�SKLORVRSK\�DQG�RIWHQ�GLVFXVVHG�DORQJ�ZLWK�(WKLFV��3V\FKRORJ\�KDG�EHHQ�IRU�ORQJ�D�YHU\�LPSRUWDQW
EUDQFK�RI�SKLORVRSK\��EXW�WKH�WHQGHQF\�QRZ�LV�WR�WUHDW�LW�DV�RQH�RI�WKH�VSHFLDO�VFLHQFHV�OLNH�3K\VLFV
DQG�&KHPLVWU\�DQG�JLYH�LW�D�SODFH�LQGHSHQGHQW�RI�SKLORVRSK\�

7KRXJK�WKH�EDVLF�SUREOHPV�RI�SKLORVRSK\�KDYH�EHHQ�WKH�VDPH�LQ�WKH�(DVW�DV�LQ�WKH�:HVW�DQG�WKH
FKLHI� VROXWLRQV�KDYH� VWULNLQJ� VLPLODULWLHV��\HW� WKH�PHWKRGV�RI�SKLORVRSKLFDO� HQTXLU\�GLIIHU� LQ�FHUWDLQ
UHVSHFWV�DQG�WKH�SURFHVVHV�RI�WKH�GHYHORSPHQW�RI�SKLORVRSKLFDO�WKRXJKW�DOVR�YDU\��,QGLDQ�SKLORVRSK\
GLVFXVVHV� WKH� GLIIHUHQW� SUREOHPV� RI�0HWDSK\VLFV�� (WKLFV�� /RJLF�� 3V\FKRORJ\� DQG�(SLVWHPRORJ\�� EXW
JHQHUDOO\�LW�GRHV�QRW�GLVFXVV�WKHP�VHSDUDWHO\��(YHU\�SUREOHP�LV�GLVFXVVHG�E\�WKH�,QGLDQ�SKLORVRSKHU
IURP�DOO�SRVVLEOH�DSSURDFKHV��PHWDSK\VLFDO��HWKLFDO��ORJLFDO��SV\FKRORJLFDO�DQG�HSLVWHPRORJLFDO��7KLV
WHQGHQF\� KDV� EHHQ� FDOOHG� E\� VRPH� WKLQNHUV�� OLNH� 6LU� %�1�� 6HDO�� WKH� V\QWKHWLF� RXWORRN� RI� ,QGLDQ
SKLORVRSK\�

�� 7KH�0HDQLQJ�DQG�6FRSH�RI�,QGLDQ�3KLORVRSK\
,QGLDQ�SKLORVRSK\�GHQRWHV� WKH�SKLORVRSKLFDO� VSHFXODWLRQV�RI� DOO� ,QGLDQ� WKLQNHUV�� DQFLHQW�RU�PRGHUQ�
+LQGXV�RU�QRQ�+LQGXV��WKHLVWV�RU�DWKHLVWV��
,QGLDQ�SKLORVRSK\
�LV�VXSSRVHG�E\�VRPH�WR�EH�V\QRQ\PRXV
ZLWK�
+LQGX�SKLORVRSK\
��7KLV�ZRXOG�EH�WUXH�RQO\�LI�WKH�ZRUG�
+LQGX
�ZHUH�WDNHQ�LQ�WKH�JHRJUDSKLFDO
VHQVH�RI�
,QGLDQ
��%XW�LI�
+LQGX
�PHDQV�WKH�IROORZHUV�RI�D�SDUWLFXODU�UHOLJLRXV�IDLWK�NQRZQ�DV�+LQGXLVP�
WKH�VXSSRVLWLRQ�ZRXOG�EH�ZURQJ�DQG�PLVOHDGLQJ��(YHQ�LQ�WKH�DQFLHQW�ZULWLQJV�RI�WKH�RUWKRGR[�+LQGX
SKLORVRSKHUV��OLNH�WKH�6DUYD�GDUĞDQD�VD۪JUDKD�RI�0ƗGKDYƗFƗU\D�ZKLFK�WULHV�WR�SUHVHQW�LQ�RQH�SODFH
WKH� YLHZV� RI� DOO� �VDUYD�� VFKRROV� RI� SKLORVRSK\��ZH� ILQG� LQ� WKH� OLVW� RI� SKLORVRSKLHV� �GDUĞDQDV�� WKH
YLHZV�RI�DWKHLVWV�DQG�PDWHULDOLVWV�OLNH�WKH�&ƗUYƗNDV��DQG�XQRUWKRGR[�WKLQNHUV�OLNH�WKH�%DXGGKDV�DQG
WKH�-DLQDV��DORQJ�ZLWK�WKRVH�RI�WKH�RUWKRGR[�+LQGX�WKLQNHUV�

,QGLDQ�SKLORVRSK\�LV�PDUNHG��LQ�WKLV�UHVSHFW��E\�D�VWULNLQJ�EUHDGWK�RI�RXWORRN�ZKLFK�RQO\�WHVWLILHV
WR�LWV�XQIOLQFKLQJ�GHYRWLRQ�WR�WKH�VHDUFK�IRU�WUXWK��7KRXJK�WKHUH�ZHUH�PDQ\�GLIIHUHQW�VFKRROV�DQG�WKHLU
YLHZV�GLIIHUHG�VRPHWLPHV�YHU\�ZLGHO\��\HW�HDFK�VFKRRO�WRRN�FDUH�WR�OHDUQ�WKH�YLHZV�RI�DOO�WKH�RWKHUV
DQG�GLG�QRW�FRPH� WR�DQ\�FRQFOXVLRQ�EHIRUH�FRQVLGHULQJ� WKRURXJKO\�ZKDW�RWKHUV�KDG� WR�VD\�DQG�KRZ
WKHLU� SRLQWV� RI� YLHZ� FRXOG� EH� PHW�� 7KLV� VSLULW� OHG� WR� WKH� IRUPDWLRQ� RI� D� PHWKRG� RI� SKLORVRSKLFDO
GLVFXVVLRQ��$�SKLORVRSKHU�KDG�ILUVW�WR�VWDWH�WKH�YLHZV�RI�KLV�RSSRQHQW
V�FDVH�ZKLFK�FDPH�WR�EH�NQRZQ
DV� WKH� SULRU� YLHZ� �SǌUYDSDNৢD��� 7KHQ� IROORZHG� WKH� UHIXWDWLRQ� �NKD৆ঌDQD�� RI� WKLV� YLHZ�� /DVW� RI� DOO
FDPH�WKH�VWDWHPHQW�DQG�SURRI�RI�WKH�SKLORVRSKHU
V�RZQ�SRVLWLRQ��ZKLFK��WKHUHIRUH��ZDV�NQRZQ�DV�WKH
VXEVHTXHQW�YLHZ��XWWDUDSDNৢD��RU�WKH�FRQFOXVLRQ��VLGGKƗQWD��

7KLV�FDWKROLF�VSLULW�RI�WUHDWLQJ�ULYDO�SRVLWLRQV�ZLWK�FRQVLGHUDWLRQ�ZDV�PRUH�WKDQ�UHZDUGHG�E\�WKH
WKRURXJKQHV�DQG�SHUIHFWLRQ�WKDW�PRVW�RI�WKH�,QGLDQ�VFKRROV�DWWDLQHG��,I�ZH�RSHQ�D�FRPSUHKHQVLYH�ZRUN
RQ�WKH�9HGƗQWD��ZH�ZLOO�ILQG�LQ�LW�WKH�VWDWHPHQW�RI�WKH�YLHZV�RI�DOO�RWKHU�VFKRROV²&ƗUYƗND��%DXGGKD�
-DLQD�� 6ƗৄNK\D�� <RJD�� 0ƯPƗীVƗ�� 1\Ɨ\D� DQG� 9DLĞHৢLND²GLVFXVVHG� DQG� ZHLJKHG� ZLWK� DOO� FDUH�



VLPLODUO\�DQ\�JRRG�ZRUN�RQ�WKH�%DXGGKD�RU�-DLQD�SKLORVRSK\�GLVFXVVHV�WKH�RWKHU�YLHZV��7KH�V\VWHPV
WKXV�EHFDPH�HQF\FORSDHGLF� LQ� WKHLU�JUDVS�RI� LGHDV��1DWXUDOO\�ZH� ILQG� WKDW�PDQ\�RI� WKH�SUREOHPV�RI
FRQWHPSRUDU\�:HVWHUQ�SKLORVRSK\�DUH�GLVFXVVHG� LQ� ,QGLDQ� V\VWHPV�RI�SKLORVRSK\��%HVLGHV��ZH� ILQG
WKDW�LQGLJHQRXV�VFKRODUV�ZLWK�D�WKRURXJK�WUDLQLQJ��H[FOXVLYHO\�LQ�,QGLDQ�SKLORVRSK\��DUH�DEOH�WR�GHDO
HYHQ�ZLWK�DEVWUXVH�SUREOHPV�RI�:HVWHUQ�SKLORVRSK\�ZLWK�VXUSULVLQJ�VNLOO�

,I�WKH�RSHQQHVV�RI�PLQG²WKH�ZLOOLQJQHVV�WR�OLVWHQ�WR�ZKDW�RWKHUV�KDYH�WR�VD\²KDV�EHHQ�RQH�RI
WKH�FKLHI�FDXVHV�RI�WKH�ZHDOWK�DQG�JUHDWQHVV�RI�,QGLDQ�SKLORVRSK\�LQ�WKH�SDVW��LW�KDV�D�GHILQLWH�PRUDO
IRU�WKH�IXWXUH��,I�,QGLDQ�SKLORVRSK\�LV�RQFH�PRUH�WR�UHYLYH�DQG�FRQWLQXH�LWV�JUHDW�FDUHHU��LW�FDQ�GR�VR
RQO\�E\�WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�QHZ�LGHDV�RI�OLIH�DQG�UHDOLW\�ZKLFK�KDYH�EHHQ�IORZLQJ�LQWR�,QGLD
IURP�WKH�:HVW�DQG�WKH�(DVW��IURP�WKH�$U\DQ��WKH�6HPLWLF��WKH�0RQJROLDQ�DQG�RWKHU�VRXUFHV�

�� 7KH�6FKRROV�RI�,QGLDQ�3KLORVRSK\
$FFRUGLQJ�WR�D�WUDGLWLRQDO�SULQFLSOH�RI�FODVVLILFDWLRQ��PRVW�OLNHO\�DGRSWHG�E\�RUWKRGR[�+LQGX�WKLQNHUV�
WKH� VFKRROV� RU� V\VWHPV�RI� ,QGLDQ� SKLORVRSK\� DUH� GLYLGHG� LQWR� WZR�EURDG� FODVVHV�� QDPHO\�� RUWKRGR[
�ƗVWLND�� DQG� KHWHURGR[� �QƗVWLND��� 7R� WKH� ILUVW� JURXS� EHORQJ� WKH� VL[� FKLHI� SKLORVRSLFDO� V\VWHPV
�SRSXODUO\�NQRZQ�DV�ৢDG�GDUĞDQD���QDPHO\��0ƯPƗীVƗ��9HGƗQWD��6ƗৄNK\D��<RJD��1\Ɨ\D�DQG�9DLĞHৢLND�
7KHVH�DUH�UHJDUGHG�DV�RUWKRGR[��ƗVWLND���QRW�EHFDXVH�WKH\�EHOLHYH�LQ�*RG��EXW�EHFDXVH�WKH\�DFFHSW�WKH
DXWKRULW\�RI� WKH�9HGDV���7KH�0ƯPƗPVƗ�DQG� WKH�6ƗৄNK\D�GR�QRW�EHOLHYH� LQ�*RG�DV� WKH�FUHDWRU�RI� WKH
ZRUOG�� \HW� WKH\� DUH� FDOOHG� RUWKRGR[� �ƗVWLND��� EHFDXVH� WKH\� EHOLHYH� LQ� WKH� DXWKRULWDWLYHQHVV� RI� WKH
9HGDV��7KH�VL[�V\VWHPV�PHQWLRQHG�KHUH�DUH�QRW�WKH�RQO\�RUWKRGR[�V\VWHPV��WKH\�DUH�WKH�FKLHI�RQHV��DQG
WKHUH�DUH� VRPH�RWKHU� OHVV� LPSRUWDQW�RUWKRGR[�VFKRROV�� VXFK�DV� WKH�*UDPPDULDQ�VFKRRO�� WKH�PHGLFDO
VFKRRO�� HWF��� DOVR� QRWLFHG� E\�0ƗGKDYƗFƗU\D��8QGHU� WKH� RWKHU� FODVV� RI� KHWHURGR[� V\VWHPV�� WKH� FKLHI
WKUHH� DUH� WKH� VFKRROV� RI� WKH�0DWHULDOLVWV� OLNH� WKH�&ƗUYƗNDV�� WKH�%DXGGKDV� DQG� WKH� -DLQDV��7KH\� DUH
FDOOHG�KHWHURGR[��QƗVWLND��EHFDXVH�WKH\�GR�QRW�EHOLHYH�LQ�WKH�DXWKRULW\�RI�WKH�9HGDV�

7R�XQGHUVWDQG�WKLV�PRUH�FOHDUO\��ZH�VKRXOG�NQRZ�VRPHWKLQJ�UHJDUGLQJ�WKH�SODFH�RI�WKH�9HGDV�LQ
WKH�HYROXWLRQ�RI�,QGLDQ�WKRXJKW��7KH�9HGDV�DUH�WKH�HDUOLHVW�DYDLODEOH�UHFRUGV�RI�,QGLDQ�OLWHUDWXUH��DQG
VXEVHTXHQW� ,QGLDQ� WKRXJKW�� VSHFLDOO\� SKLORVRSKLFDO� VSHFXODWLRQ�� LV� JUHDWO\� LQIOXHQFHG� E\� WKH�9HGDV�
HLWKHU� SRVLWLYHO\� RU� QHJDWLYHO\�� 6RPH�RI� WKH� SKLORVRSKLFDO� V\VWHPV� DFFHSWHG�9HGLF� DXWKRULW\��ZKLOH
RWKHUV�RSSRVHG�LW��7KH�0ƯPƗীVƗ�DQG�WKH�9HGƗQWD�PD\�EH�UHJDUGHG�DV� WKH�GLUHFW�FRQWLQXDWLRQ�RI� WKH
9HGLF�FXOWXUH��7KH�9HGLF�WUDGLWLRQ�KDG�WZR�VLGHV��ULWXDOLVWLF�DQG�VSHFXODWLYH��NDUPD�DQG�-xƗQDD���7KH
0ƯPƗীVƗ� HPSKDVLVHG� WKH� ULWXDOLVWLF� DVSHFW� DQG� HYROYHG� D� SKLORVRSK\� WR� MXVWLI\� DQG� KHOS� WKH
FRQWLQXDWLRQ� RI� WKH� 9HGLF� ULWHV� DQG� ULWXDOV�� 7KH� 9HGƗQWD� HPSKDVLVHG� WKH� VSHFXODWLYH� DVSHFW� RI� WKH
9HGDV�DQG�GHYHORSHG�DQ�HODERUDWH�SKLORVRSK\�RXW�RI�9HGLF�VSHFXODWLRQV��$V�ERWK�WKHVH�VFKRROV�ZHUH
GLUHFW�FRQWLQXDWLRQV�RI�9HGLF�FXOWXUH��ERWK�DUH�VRPHWLPHV�FDOOHG�E\�WKH�FRPPRQ�QDPH��0ƯPƗীVƗ��DQG
IRU�WKH�VDNH�RI�GLVWLQFWLRQ��WKH�ILUVW�LV�FDOOHG�3ǌUYD�0ƯPƗীVƗ��RU�.DUPD�0ƯPƗীVƗ��DQG�WKH�VHFRQG�
8WWDUD�0ƯPƗীVƗ� �RU� -xƗQD�0ƯPƗীVƗ��� %XW� WKH� PRUH� XVXDO� QDPHV� RI� WKHVH� WZR� DUH�0ƯPƗীVƗ� DQG
9HGƗQWD�UHVSHFWLYHO\��DQG�ZH�VKDOO�IROORZ�WKLV�FRPPRQ�XVDJH�KHUH��7KRXJK�WKH�6ƗৄNK\D��<RJD��1\Ɨ\D
DQG� 9DLĞHৢLND� EDVHG� WKHLU� WKHRULHV� RQ� RUGLQDU\� KXPDQ� H[SHULHQFH� DQG� UHDVRQLQJ�� WKH\� GLG� QRW
FKDOOHQJH� WKH�DXWKRULW\�RI� WKH�9HGDV��EXW� WULHG� WR� VKRZ� WKDW� WKH� WHVWLPRQ\�RI� WKH�9HGDV�ZDV�TXLWH� LQ
KDUPRQ\�ZLWK� WKHLU� UDWLRQDOO\� HVWDEOLVKHG� WKHRULHV��7KH�&ƗUYƗND��%DXGGKD� DQG� -DLQD� VFKRROV� DURVH
PDLQO\� E\� RSSRVLWLRQ� WR� WKH�9HGLF� FXOWXUH� DQG�� WKHUHIRUH�� WKH\� UHMHFWHG� WKH� DXWKRULW\� RI� WKH�9HGDV�
7KHVH�IDFWV�PD\�EH�VXPPHG�XS�LQ�D�WDEXODU�IRUP�DV�IROORZV�



�� 7KH�3ODFHV�RI�$XWKRULW\�DQG�5HDVRQLQJ�LQ�,QGLDQ�3KLORVRSK\
7KH� GLVWLQFWLRQV� GLVFXVVHG� DERYH� FDQ� EH� XOWLPDWHO\� WUDFHG� WR� GLVWLQFWLRQV� LQ� WKH� PHWKRGV� RI
VSHFXODWLRQ��DGRSWHG�E\�WKH�GLIIHUHQW�VFKRROV�

6ROXWLRQV�RI�SKLORVRSKLFDO�SUREOHPV��OLNH�
:KDW�LV�WKH�XOWLPDWH�FDXVH�RI�WKH�ZRUOG"
��
'RHV�*RG
H[LVW"
��
:KDW�LV�WKH�QDWXUH�RI�*RG"
��FDQQRW�EH�REWDLQHG�E\�REVHUYDWLRQ��7KH�SKLORVRSKHU�PXVW�HPSOR\
KLV� LPDJLQDWLRQ� DQG� UHDVRQLQJ�� DQG� ILQG� RXW� DQVZHUV� FRQVLVWHQW� ZLWK� WUXWKV� DOUHDG\� HVWDEOLVKHG� E\
H[SHULHQFH��/LNH�PRVW�RWKHU�EUDQFKHV�RI�NQRZOHGJH��SKLORVRSK\�SURFHHGV��WKHUHIRUH��IURP�WKH�NQRZQ
WR�WKH�XQNQRZQ��7KH�IRXQGDWLRQ�RI�SKLORVRSK\�LV�H[SHULHQFH��DQG�WKH�FKLHI�WRRO�XVHG�LV�UHDVRQ��%XW�WKH
TXHVWLRQ�WKDW�DULVHV�KHUH��
:KDW�H[SHULHQFH�VKRXOG�IRUP�WKH�EDVLV�RI�SKLORVRSK\"
�,QGLDQ�WKLQNHUV�DUH
QRW�XQDQLPRXV�RQ�WKLV�SRLQW�

6RPH� KROG� WKDW� SKLORVRSK\� VKRXOG� EH� EDVHG� RQ� RUGLQDU\�� QRUPDO� H[SHULHQFH�� L�H��� RQ� WUXWKV
GLVFRYHUHG� DQG� DFFHSWHG� E\� SHRSOH� LQ� JHQHUDO� RU� E\� VFLHQWLVWV�� 7KLV� LV� WKH� YLHZ� RI� PRVW� PRGHUQ
(XURSHDQ�WKLQNHUV��,Q�,QGLD�WKH�1\Ɨ\D��WKH�9DLĞHৢLND��WKH�6ƗৄNK\D�DQG�WKH�&ƗUYƗND�VFKRROV�DFFHSW�WKLV
YLHZ��WKH�%DXGGKD�DQG�WKH�-DLQD�VFKRROV�DOVR�DFFHSW�LW�PRVWO\��2Q�WKH�RWKHU�KDQG��WKHUH�DUH�WKLQNHUV
ZKR�KROG�WKDW�UHJDUGLQJ�VRPH�PDWWHUV��VXFK�DV�*RG��WKH�VWDWH�RI�OLEHUDWLRQ��HWF���ZH�FDQQRW�IRUP�DQ\
FRUUHFW�LGHD�IURP�RUGLQDU\�H[SHULHQFH��SKLORVRSK\�PXVW�GHSHQG�IRU�WKHVH�RQ�WKH�H[SHULHQFH�RI�WKRVH
IHZ�VDLQWV�� VHHUV�RU�SURSKHWV�ZKR�KDYH� D�GLUHFW� UHDOLVDWLRQ� �VƗNৢƗWNƗUD�RU�GDUĞDQD��RI� VXFK� WKLQJV�
$XWKRULW\��RU�WKH�WHVWLPRQ\�RI�UHOLDEOH�SHUVRQV�DQG�VFULSWXUHV�WKXV�IRUPV�WKH�EDVLV�RI�SKLORVRSK\��7KH
0ƯPƗীVƗ�DQG�WKH�9HGƗQWD�VFKRROV�IROORZ�WKLV�PHWKRG��7KH\�EDVH�PDQ\�RI�WKHLU�WKHRULHV�RQ�WKH�9HGDV
DQG� WKH�8SDQLৢDGV��(YHQ� WKH�%DXGGKD�DQG� WKH� -DLQD� VFKRROV�GHSHQG� VRPHWLPHV�RQ� WKH� WHDFKLQJV�RI
%DXGGKD�DQG�-DLQDV�ZKR�DUH�UHJDUGHG�DV�SHUIHFW�DQG�RPQLVFLHQW��,Q�(XURSH��WKH�VFKRODVWLF�SKLORVRSK\
RI�WKH�PLGGOH�DJHV�ZDV�EDVHG�VLPLODUO\�RQ�WKH�DXWKRULW\�RI�WKH�&KULVWLDQ�VFULSWXUHV�

5HDVRQLQJ� LV� WKH� FKLHI� LQVWUXPHQW� RI� VSHFXODWLRQ� IRU� SKLORVRSKHUV� RI� ERWK� WKHVH� FODVVHV�� 7KH



GLIIHUHQFH� LV� WKDW� ZKLOH� E\� WKH� IRUPHU� UHDVRQLQJ� LV� DOZD\V� PDGH� WR� IROORZ� WKH� OHDG� RI� RUGLQDU\
H[SHULHQFH��E\�WKH�ODWWHU��UHDVRQLQJ�LV�PDGH�WR�IROORZ�LQ�VRPH�PDWWHUV�WKH�OHDG�RI�DXWKRULW\�DV�ZHOO�

7KH� FKDUJH� LV� RIWHQ� KHDUG� DJDLQVW� ,QGLDQ� 3KLORVRSK\� WKDW� LWV� WKHRULHV� DUH� QRW� EDVHG� RQ
LQGHSHQGHQW� UHDVRQLQJ� EXW� RQ� DXWKRULW\� DQG�� WKHUHIRUH�� WKH\� DUH� GRJPDWLF�� UDWKHU� WKDQ� FULWLFDO�� 7KLV
FKDUJH�LV�FOHDUO\�QRW�WUXH�RI�WKH�PDMRULW\�RI�,QGLDQ�V\VWHPV�ZKLFK�DUH�DV�PXFK�EDVHG�RQ�IUHH�WKLQNLQJ
DV�DQ\�ZH�FDQ�ILQG�LQ�WKH�:HVW�HYHQ�LQ�WKLV�PRGHUQ�DJH�RI�FULWLFDO�VSHFXODWLRQ��7KH�FULWLFLVP�PD\�EH
FKLHIO\�OHYHOOHG�DJDLQVW�WKH�WZR�V\VWHPV�RI�WKH�0ƯPƗীVƗ�DQG�WKH�9HGƗQWD�ZKLFK��ZH�KDYH�IRXQG��JLYH
DQ�LPSRUWDQW�SODFH�WR�DXWKRULW\��7KRXJK�WKHVH�V\VWHPV�VWDUW�IURP�DXWKRULW\�� WKH�WKHRULHV�WKH\�GHYHORS
DUH� VXSSRUWHG� DOVR� E\� VXFK� VWURQJ� LQGHSHQGHQW� DUJXPHQWV� WKDW� HYHQ� LI�ZH�ZLWKGUDZ� WKH� VXSSRUW� RI
DXWKRULW\��WKH�WKHRULHV�FDQ�VWDQG�ZHOO�DQG�FRPSDUH�IDYRXUDEO\�ZLWK�DQ\�WKHRU\�HVWDEOLVKHG�HOVHZKHUH
RQ�LQGHSHQGHQW�UHDVRQLQJ�DORQH��0DQ��DV�D�UDWLRQDO�FUHDWXUH��FDQQRW�RI�FRXUVH�EH�VDWLVILHG�XQOHVV�KLV
UHDVRQ�LV�VDWLVILHG��%XW�LI�DUJXPHQWV�LQ�IDYRXU�RI�D�SKLORVRSK\�DUH�VXIILFLHQW�WR�VDWLVI\�KLV�UHDVRQ��WKH
DGGLWLRQDO� IDFW� RI� LWV� EHLQJ�EDVHG�RQ� WKH� H[SHULHQFHV� RI� SHUVRQV� RI� FOHDUHU�PLQGV� DQG�SXUHU� KHDUWV
ZRXOG�RQO\�DGG�WR�LWV�YDOXH�

�� +RZ�WKH�,QGLDQ�6\VWHPV�*UDGXDOO\�'HYHORSHG
,Q� WKH� KLVWRU\� RI� :HVWHUQ� SKLORVRSK\� ZH� XVXDOO\� ILQG� WKH� GLIIHUHQW� VFKRROV� FRPLQJ� LQWR� H[LVWHQFH
VXFFHVVLYHO\��(DFK�VFKRRO�SUHGRPLQDWHV� WLOO�DQRWKHU�FRPHV�LQ�DQG�UHSODFHV� LW�� ,Q�,QGLD��RQ�WKH�RWKHU
KDQG��ZH�ILQG�WKDW�WKH�GLIIHUHQW�VFKRROV��WKRXJK�QRW�RULJLQDWLQJ�VLPXOWDQHRXVO\��IORXULVK�WRJHWKHU�GXULQJ
PDQ\�FHQWXULHV��DQG�SXUVXH�SDUDOOHO�FRXUVHV�RI�JURZWK��7KH�UHDVRQ�LV�WR�EH�VRXJKW�SHUKDSV�LQ�WKH�IDFW
WKDW� LQ� ,QGLD� SKLORVRSK\�ZDV� D� SDUW� RI� OLIH��$V� HDFK� V\VWHP� RI� WKRXJKW� FDPH� LQWR� H[LVWHQFH� LW�ZDV
DGRSWHG�DV�D�SKLORVRSK\�RI�OLIH�E\�D�EDQG�RI�IROORZHUV�ZKR�IRUPHG�D�VFKRRO�RI�WKDW�SKLORVRSK\��7KH\
OLYHG�WKH�SKLORVRSK\�DQG�KDQGHG�LW�GRZQ�WR�VXFFHHGLQJ�JHQHUDWLRQV�RI�IROORZHUV�ZKR�ZHUH�DWUDFWHG�WR
WKHP�WKURXJK�WKHLU�OLYHV�DQG�WKRXJKWV��7KH�GLIIHUHQW�V\VWHPV�RI�WKRXJKW�WKXV�FRQWLQXHG�WR�H[LVW�WKURXJK
XQEURNHQ�FKDLQV�RI� VXFFHVVLYH�DGKHUHQWV� IRU�FHQWXULHV��(YHQ� WRGD\��ZH� ILQG� WKH�DFWLYH� IROORZHUV�RI
VRPH�RI�WKH�FKLHI�SKLORVRSKLFDO�VFKRROV�LQ�GLIIHUHQW�SDUWV�RI�,QGLD��WKRXJK�GHYHORSPHQW�RI�LQGLJHQRXV
SKLORVRSK\�KDV�EHHQ�PXFK�UHWDUGHG�QRZ��RZLQJ�WR�VRFLDO�DQG�SROLWLFDO�YLFLVVLWXGHV�

,W�VKRXOG�QRW�EH�VXSSRVHG��KRZHYHU��WKDW�WKH�GLIIHUHQW�V\VWHPV�GHYHORSHG�ZLWKLQ�WKHLU�UHVSHFWLYH
FLUFOHV� RI� DFWLYH� IROORZHUV��ZLWKRXW�PXWXDOO\� LQIOXHQFLQJ� RQH� DQRWKHU��2Q� WKH� FRQWUDU\�� DV�ZH� KDYH
SRLQWHG�RXW�SUHYLRXVO\�� HDFK�SKLORVRSK\� UHJDUGHG� LW� DV� LWV�GXW\� WR�FRQVLGHU�DQG� VDWLVI\�DOO�SRVVLEOH
REMHFWLRQV� WKDW�PLJKW�EH� UDLVHG�DJDLQVW� LWV�YLHZV�� ,Q� IDFW�� LW� LV�E\�FRQVWDQW�PXWXDO� FULWLFLVP� WKDW� WKH
KXJH�SKLORVRSKLFDO�OLWHUDWXUH�KDV�FRPH�LQWR�H[LVWHQFH��2ZLQJ�WR�WKLV��DJDLQ��WKHUH�GHYHORSHG�D�SDVVLRQ
IRU� FOHDU� DQG� SUHFLVH� HQXQFLDWLRQ� RI� LGHDV� DQG� IRU� JXDUGLQJ� VWDWHPHQWV� DJDLQVW� REMHFWLRQV��0XWXDO
FULWLFLVP�IXUWKHU�PDNHV�,QGLDQ�SKLORVRSK\�LWV�RZQ�EHVW�FULWLF�

%HDULQJ� WKLV� IDFW�RI�PXWXDO� LQIOXHQFH� LQ�PLQG�ZH�PD\� WU\� WR�XQGHUVWDQG� WKH�JHQHUDO�SURFHVV�E\
ZKLFK� WKH� V\VWHPV� RULJLQDWHG� DQG� GHYHORSHG�� 7KH�9HGDV�� ZH� KDYH� VDLG�� DUH� GLUHFWO\� RU� LQGLUHFWO\
UHVSRQVLEOH�IRU�PRVW�RI�WKH�SKLORVRSKLFDO�VSHFXODWLRQV��,Q�WKH�RUWKRGR[�VFKRROV��QH[W�WR�WKH�9HGDV�DQG
WKH�8SDQLৢDGV��ZH�ILQG�WKH�VǌWUD�OLWHUDWXUH�PDUNLQJ�WKH�GHILQLWH�EHJLQQLQJ�RI�V\VWHPDWLF�SKLORVRSKLFDO
WKLQNLQJ��
6ǌWUD
�HW\PRORJLFDOO\�PHDQV�
WKUHDG
�DQG�LQ�WKLV�FRQWH[W�LW�PHDQV�D�EULHI�PQHPRQLF�VWDWHPHQW�
$V�SKLORVRSKLFDO�GLVFXVVLRQV� WRRN�SODFH�PRVWO\�RUDOO\��DQG�DV� WKH\�ZHUH�SDVVHG�GRZQ�WKURXJK�RUDO
WUDGLWLRQV�KDQGHG�GRZQ�E\� WHDFKHUV� WR� VWXGHQWV�� LW�ZDV�SHUKDSV� IHOW� QHFHVVDU\� WR� OLQN�XS�RU� WKUHDG
WRJHWKHU�WKH�PDLQ�WKRXJKWV�LQ�WKH�PLQGV�RI�VWXGHQWV�E\�EULHI�VWDWHPHQWV�RI�SUREOHPV��DQVZHUV��SRVVLEOH



REMHFWLRQV�DQG�UHSOLHV�WR�WKHP��$�VǌWUD�ZRUN�FRQVLVWV�RI�D�FROOHFWLRQ�RI�PDQ\�VǌWUDV�RU�DSKRULVPV�RI
WKLV� NLQG�� DUUDQJHG� LQWR� GLIIHUHQW� FKDSWHUV� DQG� VHFWLRQV� DFFRUGLQJ� WR� GLIIHUHQW� WRSLFV�� 7KH
%UDKPDVǌWUD� RI�%ƗGDUƗ\DQD�� IRU� H[DPSOH�� FRQWDLQV� WKH� DSKRULVPV� WKDW� VXP�XS� DQG� V\VWHPDWLVH� WKH
SKLORVRSKLFDO�WHDFKLQJV�RI�GLIIHUHQW�9HGLF�ZRUNV��FKLHIO\�WKH�8SDQLৢDGV��DQG�DOVR�EULIO\�PHQWLRQ�DQG
DQVZHU�DFWXDO�DQG�SRVVLEOH�REMHFWLRQV�WR�WKHVH�YLHZV��7KLV�ZRUN�LV�WKH�ILUVW�V\VWHPDWLF�WUHDWLVH�RQ�WKH
9HGƗQWD�� 6LPLODUO\�� ZH� KDYH� IRU� WKH�0ƯPƗীVƗ�� WKH� VǌWUDV� RI� -DLPLQL�� IRU� WKH� 1\Ɨ\D�� WKH� VǌWUDV� RI
*RWDPD��IRU� WKH�9DLĞHৢLND�� WKH�VǌWUDV�RI�.D৆ƗGD�� IRU� WKH�<RJD�� WKH�VǌWUDV�RI�3DWDxMDOL��$FFRUGLQJ� WR
WUDGLWLRQ��IRU�WKH�6ƗৄNK\D�DOVR�WKHUH�ZHUH�WKH�VǌWUDV�RI�.DSLOD��ZKR�LV�UHJDUGHG�DV�WKH�IRXQGHU�RI�WKH
V\VWHP��%XW� WKH� VǌWUDV� QRZ� DYDLODEOH� DUH� QRW� UHFRJQLVHG� E\� DOO� DV� WKH� RULJLQDO� VǌWUDV�� 7KH� HDUOLHVW
V\VWHPDWLF�ZRUN�DYDLODEOH�QRZ�LV�WKH�6Ɨ۪NK\D�NƗULNƗ�RI�ƮĞYDUD�.৚ৢ৆D�

7KH�VǌWUDV�ZHUH�EULHI�DQG��WKHUHIRUH��WKHLU�PHDQLQJV�ZHUH�QRW�DOZD\V�FOHDU��7KHUH�DURVH�WKXV�WKH
QHFHVVLW\� IRU� HODERUDWH� H[SODQDWLRQ� DQG� LQWHUSUHWDWLRQ� WKURXJK� FRPPHQWDULHV�� 7KHVH� FKLHI
FRPPHQWDULHV� RQ� WKH� UHVSHFWLYH� VǌWUDV�ZHUH� FDOOHG� WKH� %KƗৢ\DV�� WKH� QDPHV� DQG� IXUWKHU� SDUWLFXODUV
DERXW�ZKLFK�ZLOO�EH�IRXQG�ODWHU�LQ�WKH�FKDSWHUV�RQ�WKH�GLIIHUHQW�VFKRROV��%XW�LW�VKRXOG�EH�QRWHG�WKDW��LQ
VRPH�FDVHV��RQ�WKH�VDPH�VǌWUD�ZRUN�GLIIHUHQW�DXWKRUV�ZURWH�GLIIHUHQW�PDMRU�FRPPHQWDULHV��EKƗৢ\DV�
DQG� LQWHUSUHWHG� WKH� VǌWUDV� WR� MXVWLI\� WKHLU� UHVSHFWLYH� VWDQGSRLQWV�� 7KXV� FDPH� LQWR� H[LVWHQFH�� IRU
H[DPSOH�� WKH� GLIIHUHQW�%KƗৢ\DV� DV� RQ� WKH�%UDKPD�VǌWUD� E\� ĝDৄNDUD��5ƗPƗQXMD��0DGKYD��9DOODEKD�
1LPEƗUND�� %DODGHYD� DQG� RWKHUV�� 7KH� IROORZHUV� RI� HDFK� LQWHUSUHWDWLRQ� IRUPHG� LQWR� D� VFKRRO� RI� WKH
9HGƗQWD�DQG�WKHUH�DURVH�WKH�PDQ\�VFKRROV�RI�WKH�9HGƗQWD�LWVHOI�

$V�WLPH�ZHQW�RQ��FRPPHQWDULHV�RQ�FRPPHQWDULHV�DURVH�DQG�VRPHWLPHV�LQGHSHQGHQW�ZRUNV�DOVR
ZHUH� ZULWWHQ� WR� VXSSO\� KDQGERRNV� RU� WR� MXVWLI\�� HODERUDWH� RU� FULWLFLVH� H[LVWLQJ� GRFWULQHV�� 7KH
SKLORVRSKLFDO� OLWHUDWXUH� RI� WKH� RUWKRGR[� VFKRROV� GHYHORSHG� LQ� WKLV� ZD\�� 7KH� KLVWRU\� RI� WKH
GHYHORSPHQW�RI�WKH�KHWHURGR[�VFKRROV�LV�DOVR�PRUH�RU�OHVV�WKH�VDPH��7KH\�GR�QRW�VWDUW��KRZHYHU��IURP
DQ\�VǌWUD�ZRUN�RI� WKH�DERYH�NLQG��7KH�DFFRXQWV�RI� WKHVH�ZLOO�EH�JLYHQ� LQ� WKH�FKDSWHUV�GHDOLQJ�ZLWK
WKRVH�VFKRROV�

7KRXJK�WKH�GLIIHUHQW�VFKRROV�ZHUH�RSSRVHG�WR�RQH�DQRWKHU�LQ�WKHLU�WHDFKLQJV��D�VRUW�RI�KDUPRQ\
DPRQJ�WKHP�ZDV�DOVR�FRQFHLYHG�E\�WKH�,QGLDQ�WKLQNHUV��7KH\�EHOLHYHG�WKDW�DOO�SHUVRQV�ZHUH�QRW�ILW�IRU
DOO� WKLQJV� DQG� WKDW� LQ� UHOLJLRXV�� SKLORVRSKLFDO� DQG� VRFLDO�PDWWHUV�ZH� VKRXOG� WDNH� LQWR� FRQVLGHUDWLRQ
WKHVH� GLIIHUHQFHV� DQG� UHFRJQLVH� FRQVHTXHQW� GLVWLQFWLRQV� RI� QDWXUDO� DSWLWXGHV� �DGKLNƗUDEKHGD��� 7KH
GLIIHUHQW�SKLORVRSKLFDO�GLVFLSOLQHV��DV�DOUHDG\�SRLQWHG�RXW��ZHUH�WDNHQ�LQ�,QGLD�DV�WKH�GLIIHUHQW�ZD\V
RI�VKDSLQJ�SUDFWLFDO�OLYHV��&RQVHTXHQWO\��LW�ZDV�DOO�WKH�PRUH�QHFHVVDU\�WR�GLVFULPLQDWH�WKH�ILWQHVV�RI
WKHLU� IROORZHUV�� 7KH� PDQ�� V\VWHPV� RI� SKLORVRSK\� EHJLQQLQJ� IURP� WKH� PDWHULDOLVP� RI� WKH� &ƗUYƗND
VFKRRO� DQG� HQGLQJ� ZLWK� WKH� 9HGƗQWD� RI� ĝDৄNDUD� ZHUH� WKXV� FRQFHLYHG� WR� RIIHU� GLIIHUHQW� SDWKV� IRU
SKLORVRSKLFDO� WKLQNLQJ�DQG� OLYLQJ� WR�SHUVRQV�RI�GLIIHULQJ�TXDOLILFDWLRQV�DQG� WHPSHUDPHQWV��%XW�HYHQ
DSDUW� IURP�WKLV�SUDJPDWLF�H[SODQDWLRQ��ZH�FDQ�GLVFRYHU� LQ� WKHVH�VFKRROV��RXWZDUGO\�RSSRVHG��PDQ\
SRVLWLYH�SRLQWV�RI�DJUHHPHQW��ZKLFK�PD\�EH�UHJDUGHG�DV�WKH�FRPPRQ�PDUNV�RI�,QGLDQ�FXOWXUH�

�� 7KH�&RPPRQ�&KDUDFWHUV�RI�WKH�,QGLDQ�6\VWHPV
7KH� SKLORVRSK\� RI� D� FRXQWU\� LV� WKH� FUHDP�RI� LWV� FXOWXUH� DQG� FLYLOLVDWLRQ�� ,W� VSULQJV� IURP� LGHDV� WKDW
SUHYDLO� LQ� LWV� DWPRVSKHUH� DQG� EHDUV� LWV� XQFRQVFLRXV� VWDPS�� 7KRXJK� WKH� GLIIHUHQW� VFKRROV� RI� ,QGLDQ
SKLORVRSK\�SUHVHQW�D�GLYHUVLW\�RI�YLHZV��ZH�FDQ�GLVFHUQ�HYHQ�LQ�WKHP�WKH�FRPPRQ�VWDPS�RI�DQ�,QGLDQ
FXOWXUH��:H�PD\�EULHIO\�GHVFULEH�WKLV�XQLW\�DV�WKH�XQLW\�RI�PRUDO�DQG�VSLULWXDO�RXWORRN��7R�XQGHUVWDQG



WKLV��OHW�XV�FRQVLGHU�LWV�PDLQ�DVSHFWV�DQG�LOOXVWUDWH�SRLQWV�RI�DJUHHPHQW�DPRQJ�WKH�GLIIHUHQW�VFKRROV�
7KH�PRVW�VWULNLQJ�DQG�IXQGDPHQWDO�SRLQW�RI�DJUHHPHQW��ZKLFK�ZH�KDYH�DOUHDG\�GLVFXVVHG�SDUWO\�

LV�WKDW�DOO�WKH�V\VWHPV�UHJDUG�SKLORVRSK\�DV�D�SUDFWLFDO�QHFHVVLW\�DQG�FXOWLYDWH�LW�LQ�RUGHU�WR�XQGHUVWDQG
KRZ� OLIH� FDQ� EH� EHVW� OHG�� 7KH� DLP� RI� SKLORVRSKLFDO� ZLVGRP� LV� QRW� PHUHO\� WKH� VDWLVIDFWLRQ� RI
LQWHOOHFWXDO�FXULRVLW\��EXW�PDLQO\�DQ�HQOLJKWHQHG�OLIH�OHG�ZLWK�IDU�VLJKW��IRUHVLJKW�DQG�LQVLJKW��,W�EHFDPH
D� FXVWRP�� WKHUHIRUH��ZLWK� DQ� ,QGLDQ�ZULWHU� WR� H[SODLQ�� DW� WKH� EHJLQQLQJ� RI� KLV�ZRUN�� KRZ� LW� VHUYHV
KXPDQ�HQGV��SXUXৢƗUWKD��

%XW� LW� VKRXOG� DOVR� EH� UHPHPEHUHG� WKDW� WKH� SUHVHQFH� RI� D� SUDFWLFDO�PRWLYH� GLG� QRW� QDUURZ� WKH
VFRSH� RI� ,QGLDQ� SKLORVRSK\� WR� (WKLFV� DQG� 7KHRORJ\� DORQH� DV� VRPH�:HVWHUQ� FULWLFV�� ZRXOG� OLNH� WR
EHOLHYH��1RW�RQO\� IURP� WKHRUHWLF�PRWLYHV��EXW�HYHQ�RQ� WKHRUHWLFDO�JURXQGV� VRPH�EUDQFKHV�RI� ,QGLDQ
SKLORVRSK\��OLNH�0HWDSK\VLFV��(SLVWHPRORJ\�DQG�/RJLF�FDQ�HDVLO\�KROG�WKHLU�RZQ�DJDLQVW�DQ\�V\VWHP
RI�WKH�:HVW�

7KH� UHDVRQ�ZK\� WKH� SUDFWLFDO�PRWLYH� SUHYDLOV� LQ� ,QGLDQ� SKLORVRSK\� OLHV� LQ� WKH� IDFW� WKDW� HYHU\
V\VWHP�� SUR�9HGLF� RU� DQWL�9HGLF�� LV�PRYHG� WR� VSHFXODWLRQ� E\� D� VSLULWXDO� GLVTXLHW� DW� WKH� VLJKW� RI� WKH
HYLOV�WKDW�FDVW�D�JORRP�RYHU�OLIH�LQ�WKLV�ZRUOG�DQG�LW�ZDQWV�WR�XQGHUVWDQG�WKH�VRXUFH�RI�WKHVH�HYLOV�DQG
LQFLGHQWDOO\��WKH�QDWXUH�RI�WKH�XQLYHUVH�DQG�WKH�PHDQLQJ�RI�KXPDQ�OLIH��LQ�RUGHU�WR�ILQG�VRPH�PHDQV�IRU
FRPSOHWHO\�RYHUFRPLQJ�OLIH
V�PLVHULHV�

7KH�DWWLWXGH�RI� WKH�PLQG�ZKLFK� ORRNV�DW� WKH�GDUN�VLGH�RI� WKLQJV� LV�NQRZQ�DV�SHVVLPLVP��,QGLDQ
SKLORVRSK\� KDV� RIWHQ� EHHQ� FULWLFLVHG� DV� SHVVLPLVWLF� DQG�� WKHUHIRUH�� SHUQLFLRXV� LQ� LWV� LQIOXHQFH� RQ
SUDFWLFDO� OLIH��+RZ� IDU� WKLV� FULWLFLVP� LV� MXVWLILHG�ZLOO� EH� VHHQ� LQ� WKH� FRXUVH� RI� WKLV� ERRN�� %XW� RQH
JHQHUDO�SRLQW�VKRXOG�EH�QRWHG�KHUH��,QGLDQ�SKLORVRSK\�LV�SHVVLPLVWLF�LQ�WKH�VHQVH�WKDW�LW�ZRUNV�XQGHU�D
VHQVH�RI�GLVFRPIRUW�DQG�GLVTXLHW�DW�WKH�H[LVWLQJ�RUGHU�RI�WKLQJV��,W�GLVFRYHUV�DQG�VWURQJO\�DVVHUWV�WKDW
OLIH��DV� LW� LV�EHLQJ�WKRXJKWOHVVO\� OHG�� LV�D�PHUH�VSRUW�RI�EOLQG� LPSXOVHV�DQG�XQTXHQFKDEOH�GHVLUHV�� LW
LQHYLWDEO\� HQGV� LQ� DQG� SURORQJV� PLVHU\�� %XW� QR� ,QGLDQ� V\VWHP� VWRSV� ZLWK� WKLV� SLFWXUH� RI� OLIH� DV� D
WUDJHG\�� ,W� SHUKDSV� SRVVHVVHV� PRUH� WKDQ� D� OLWHUDU\� VLJQLILFDQFH� WKDW� HYHQ� DQ� DQFLHQW� ,QGLDQ� GUDPD
UDUHO\�HQGV�DV�D�WUDJHG\��,I�,QGLDQ�SKLORVRSK\�SRLQWV�UHOHQWOHVVO\�WR�WKH�PLVHULHV�WKDW�ZH�VXIIHU�WKURXJK
VKRUW�VLJKWHGQHVV��LW�DOVR�GLVFRYHUV�D�PHVVDJH�RI�KRSH��7KH�HVVHQFH�RI�%XGGKD
V�HQOLJKWHQPHQW²WKH
IRXU�QREOH�WUXWKV²VXPV�XS�DQG�YRLFHV�WKH�UHDO�YLHZ�RI�HYHU\�,QGLDQ�VFKRRO�LQ�WKLV�UHVSHFW��QDPHO\�
WKHUH�LV�VXIIHULQJ��WKHUH�LV�D�FDXVH�RI�VXIIHULQJ��WKHUH�LV�FHVVDWLRQ�RI�VXIIHULQJ��WKHUH�LV�D�ZD\�WR�DWWDLQ
LW��3HVVLPLVP�LQ�WKH�,QGLDQ�V\VWHPV�LV�RQO\�LQLWLDO�DQG�QRW�ILQDO���7KH�LQIOXHQFH�RI�VXFK�SHVVLPLVP�RQ
OLIH�LV�PRUH�ZKROHVRPH�WKDQ�WKDW�RI�XQFULWLFDO�RSWLPLVP��$Q�HPLQHQW�$PHULFDQ�WHDFKHU�ULJKWO\�SRLQWV
RXW��
2SWLPLVP�VHHPV�WR�EH�PRUH�LPPRUDO�WKDQ�3HVVLPLVP��IRU�3HVVLPLVP�ZDUQV�XV�RI�GDQJHU��ZKLOH
2SWLPLVP�OXOOV�LQWR�IDOVH�VHFXULW\�
�

7KH� RXWORRN� ZKLFK� SUHYHQWV� WKH� ,QGLDQ� PLQG� IURP� HQGLQJ� LQ� GHVSDLU� DQG� JXDUDQWHHV� LWV� ILQDO
RSWLPLVP�LV�ZKDW�PD\�EH�GHVFULEHG�DV�VSLULWXDOLVP�DIWHU�:LOOLDP�-DPHV�� 
6SLULWXDOLVP�
�VD\V�-DPHV�

PHDQV�WKH�DIILUPDWLRQ�RI�DQ�HWHUQDO�PRUDO�RUGHU�DQG�OHWWLQJ�ORRVH�RI�KRSH�
� 
7KLV�QHHG�RI�DQ�HWHUQDO
PRUDO�RUGHU�LV�RQH�RI�WKH�GHHSHVW�QHHGV�RI�RXU�EUHDVW��$QG�WKRVH�SRHWV��OLNH�'DQWH�DQG�:RUGVZRUWK�
ZKR� OLYH�RQ� WKH�FRQYLFWLRQ�RI�VXFK�DQ�RUGHU��RZH� WR� WKDW� IDFW� WKH�H[WUDRUGLQDU\� WRQLF�DQG�FRQVROLQJ
SRZHU�RI�WKHLU�YHUVH�
��7KH�ILUP�IDLWK�LQ�
DQ�HWHUQDO�PRUDO�RUGHU
�GRPLQDWHV�WKH�HQWLUH�KLVWRU\�RI�,QGLDQ
SKLORVRSK\��EDUULQJ�WKH�VROLWDU\�H[FHSWLRQ�RI�WKH�&ƗUYƗND�PDWHULDOLVWV��,W�LV�WKH�FRPPRQ�DWPRVSKHUH�RI
IDLWK�LQ�ZKLFK�DOO�WKHVH�V\VWHPV��9HGLF�DQG�QRQ�9HGLF��WKHLVWLF�DQG�DWKHLVWLF��PRYH�DQG�EUHDWKH��7KH
IDLWK� LQ� DQ� RUGHU²D� ODZ� WKDW� PDNHV� IRU� UHJXODULW\� DQG� ULJKWHRXVQHVV� DQG� ZRUNV� LQ� WKH� JRGV�� WKH
KHDYHQO\�ERGLHV�DQG�DOO�FUHDWXUHV²SHUYDGHV� WKH�SRHWLF� LPDJLQDWLRQ�RI� WKH�VHHUV�RIۿ�J�YHGD� ZKLFK
FDOOV� WKLV� LQYLRODEOH� PRUDO� RUGHU� ৙WD��� 7KLV� LGHD� JUDGXDOO\� VKDSHV� LWVHOI� �D�� LQWR� WKH� 0ƯPƗীVƗ



FRQFHSWLRQ�RI�DSǌUYD�� WKH�ODZ�WKDW�JXDUDQWHHV�WKH�IXWXUH�HQMR\PHQW�RI� WKH�IUXLWV�RI�ULWXDOV�SHUIRUPHG
QRZ���E��LQWR�WKH�1\Ɨ\D�9DLĞHৢLND�WKHRU\�RI�DG৚ৢ৬D��WKH�XQVHHQ�SULQFLSOH�ZKLFK�VZD\V�HYHQ�RYHU�WKH
PDWHULDO�DWRPV�DQG�EULQJV�DERXW�REMHFWV�DQG�HYHQWV�LQ�DFFRUGDQFH�ZLWK�PRUDO�SULQFLSOHV��DQG��F��LQWR
WKH�JHQHUDO�FRQFHSWLRQ�RI�NDUPD��ZKLFK� LV�DFFHSWHG�E\�DOO� ,QGLDQ�V\VWHPV��7KH� ODZ�RI�NDUPD� LQ� LWV
GLIIHUHQW�DVSHFWV�PD\�EH�UHJDUGHG�DV�WKH�ODZ�RI�WKH�FRQVHUYDWLRQ�RI�PRUDO�YDOXHV��PHULWV�DQG�GHPHULWV
RI� DFWLRQV�� 7KLV� ODZ� RI� FRQVHUYDWLRQ� PHDQV� WKDW� WKHUH� LV� QR� ORVV� RI� WKH� HIIHFW� RI� ZRUN� GRQH
�N৚WDSUD৆ƗĞD��DQG�WKDW�WKHUH�LV�QR�KDSSHQLQJ�RI�HYHQWV�WR�D�SHUVRQ�H[FHSW�DV�WKH�UHVXOW�RI�KLV�RZQ�ZRUN
�DN৚WƗEK\XSDJDPD���7KH�ODZ�RI�NDUPD�LV�DFFHSWHG�E\�WKH�VL[�RUWKRGR[�VFKRROV��DV�ZHOO�DV�WKH�-DLQDV
DQG�WKH�%DXGGKDV��,W�ZLOO�EH�PRUH�IXOO\�H[SODLQHG�ZKHQ�ZH�FRPH�WR�WKHVH�V\VWHPV�

,Q�JHQHUDO��WKH�ODZ�RI�NDUPD��DFWLRQ��PHDQV�WKDW�DOO�DFWLRQV��JRRG�RU�EDG��SURGXFH�WKHLU�SURSHU
FRQVHTXHQFHV�LQ�WKH�OLIH�RI�WKH�LQGLYLGXDO�ZKR�DFWV��SURYLGHG�WKH\�DUH�SHUIRUPHG�ZLWK�D�GHVLUH�IRU�WKH
IUXLWV�WKHUHRI��7KLV�ODZ�KHOSV�XV�WR�H[SODLQ�FHUWDLQ�GLIIHUHQFHV�LQ�LQGLYLGXDO�EHLQJV��ZKLFK�FDQQRW�EH
H[SODLQHG�E\�WKH�NQRZQ�FLUFXPVWDQFHV�RI�WKHLU�OLYHV��,W�LV�QRW�LQIUHTXHQWO\�WKDW�ZH�ILQG�WKDW�PHQ�ZKR
DUH�ERUQ�DQG�EURXJKW�XS�XQGHU�WKH�VDPH�RU�VLPLODU�FLUFXPVWDQFHV�GLIIHU�YHU\�PXFK�LQ�UHVSHFW�RI�WKHLU
DFKLHYHPHQWV�DQG�HQMR\PHQWV�LQ�OLIH��6RPH�PHQ�DUH�KDSS\�DQG�VRPH�PLVHUDEOH��VRPH�ZLVH�DQG�VRPH
LJQRUDQW��:H�VHH�DOVR�KRZ�VRPH�YLUWXRXV�PHQ�VXIIHU�DQG�PDQ\�ZLFNHG�SHRSOH�SURVSHU�LQ�WKLV�ZRUOG�
+RZ�DUH�ZH�WR�H[SODLQ�WKHVH�YDULDWLRQV�DQG�DQRPDOLHV�LQ�RXU�ZRUOGO\�OLIH"�6RPH�RI�WKHP��ZH�ILQG�
DUH� REYLRXVO\� GXH� WR� WKH� GLIIHUHQW� DFWLRQV� SHUIRUPHG� E\� XV� LQ� WKLV� SUHVHQW� OLIH�� %XW�PDQ\� RI� WKHP
FDQQRW�EH�H[SODLQHG�E\�UHIHUHQFH�WR�WKH�GHHGV�RI�WKLV�OLIH��1RZ�LI�VRPH�JRRG�RU�EDG�DFWLRQV�DUH�WKXV
IRXQG�WR�SURGXFH�FHUWDLQ�JRRG�RU�EDG�HIIHFWV�LQ�WKH�SUHVHQW�OLIH��LW�LV�TXLWH�UHDVRQDEOH�WR�PDLQWDLQ�WKDW
DOO�DFWLRQV²SDVW��SUHVHQW�DQG�IXWXUH²ZLOO�SURGXFH�WKHLU�SURSHU�HIIHFWV�LQ�WKLV�RU�DQRWKHU�OLIH�RI�WKH
LQGLYLGXDOV�ZKR�DFW��7KH�ODZ�RI�NDUPD�LV�WKLV�JHQHUDO�PRUDO�ODZ�ZKLFK�JRYHUQV�QRW�RQO\�WKH�OLIH�DQG
GHVWLQ\�RI�DOO�LQGLYLGXDO�EHLQJV��EXW�HYHQ�WKH�RUGHU�DQG�DUUDQJHPHQW�RI�WKH�SK\VLFDO�ZRUOG�

7KH�ZRUG�NDUPD�PHDQV�ERWK�WKLV�ODZ�DQG�DOVR�WKH�IRUFH�JHQHUDWHG�E\�DQ�DFWLRQ�DQG�KDYLQJ�WKH
SRWHQF\� RI� EHDULQJ� IUXLW�� .DUPD� LQ� WKH� VHFRQG� VHQVH� LV� YDULRXVO\� FODVVLILHG�� $FFRUGLQJ� WR� RQH
SULQFLSOH�� NDUPDV� DUH� EURDGO\� GLYLGHG� LQWR� �D�� WKRVH� ZKLFK� KDYH� QRW� \HW� EHJXQ� WR� EHDU� IUXLWV
�DQƗUDEGKD�NDUPD���DQG��E��WKRVH�ZKLFK�KDYH�DOUHDG\�EHJXQ�WR�EHDU�IUXLWV�OLNH�WKH�SUHVHQW�ERG\�DQG�LWV
DFFRPSDQLPHQWV��ƗUDEGKD�RU�SUƗUDEGKD�NDUPD���$QƗUDEGKD�NDUPD�DJDLQ�FDQ�EH�VXEGLYLGHG�LQWR�WZR
FODVVHV�� DFFRUGLQJO\� DV� LW� LV� DFFXPXODWHG� IURP� SDVW� OLYHV� �SUƗNWDQD� RU� VDxFLWD� NDUPD�� RU� LV� EHLQJ
JDWKHUHG�LQ�WKLV�OLIH��NUL\DPƗ৆D�RU�VDxFƯ\DPƗQD�NDUPD���

6RPH�V\VWHPV�RI� ,QGLDQ�SKLORVRSK\� OLNH� WKH�1\Ɨ\D�9DLĞHVLND�EHOLHYH� WKDW� WKH� ODZ�RI�NDUPD� LV
XQGHU�WKH�JXLGDQFH�DQG�FRQWURO�RI�*RG�WKH�6XSUHPH�%HLQJ�ZKR�FUHDWHV�WKH�ZRUOG�LQ�DFFRUGDQFH�ZLWK
WKH�ODZ��,W�LV�KHUH�KHOG�WKDW�WKH�DG৚ৢ৬D�RU�WKH�VWRFN�RI�PHULWV�DQG�GHPHULWV�RI�NDUPDV�RI�WKH�LQGLYLGXDO
VRXOV�� FDQQRW� E\� LWVHOI� OHDG� WR� WKHLU� SURSHU� HIIHFWV�� EHFDXVH� LW� LV� DQ� XQLQWHOOLJHQW� DQG� XQFRQVFLRXV
SULQFLSOH�� ,W� LV�*RG�ZKR� FRQWUROV� RXU� DG৚ৢ৬D� DQG�GLVSHQVHV� DOO� WKH� MR\V� DQG� VRUURZV�RI� RXU� OLIH� LQ
DFFRUGDQFH�ZLWK�RXU�NDUPD��,Q�VRPH�RWKHU�V\VWHPV��H�J��WKH�-DLQD��WKH�%DXGGKD��WKH�6ƗৄNK\D�DQG�WKH
0ƯPƗীVƗ�� WKH� ODZ� RI� NDUPD� LV� DXWRQRPRXV� DQG� ZRUNV� LQGHSHQGHQWO\� RI� WKH� ZLOO� RI� *RG�� 7KHVH
V\VWHPV�KROG�WKDW�WKH�RULJLQ�DQG�RUGHU�RI�WKH�ZRUOG�PD\�EH�H[SODLQHG�E\�WKH�ODZ�RI�NDUPD�ZLWKRXW�WKH
VXSSRVLWLRQ�RI�*RG��%XW�LW�VKRXOG�EH�QRWHG�KHUH�WKDW�ZKDWHYHU�PD\�EH�WKH�VWDWXV�RI�WKH�ODZ�RI�NDUPD��LW
KDV�D�OLPLWHG�DSSOLFDWLRQ�WR�WKH�ZRUOG�RI�DFWLRQV�GRQH�XQGHU�WKH�LQIOXHQFH�RI�WKH�RUGLQDU\�SDVVLRQV�DQG
GHVLUHV�RI� WKH�ZRUOGO\� OLIH��$OO� DFWLRQV��RI�ZKLFK� WKH�PRWLYHV� DUH�GHVLUHV� IRU� FHUWDLQ�JDLQV�KHUH�RU
KHUHDIWHU��DUH�JRYHUQHG�E\�WKLV�ODZ��'LVLQWHUHVWHG�DQG�SDVVLRQOHVV�DFWLRQV��LI�DQ\��GR�QRW�SURGXFH�DQ\
IHWWHULQJ�HIIHFW�RU�ERQGDJH�MXVW�DV�D�IULHG�VHHG�GRHV�QRW�JHUPLQDWH��7KH�ODZ��WKHUHIRUH��KROGV�JRRG�IRU
LQGLYLGXDOV�ZKR�ZRUN�ZLWK�VHOILVK�PRWLYHV�DQG�DUH�VZD\HG�E\�WKH�RUGLQDU\�SDVVLRQV�DQG�LPSXOVHV�RI
OLIH� DQG�KDQNHU� DIWHU�ZRUOGO\� RU� RWKHU�ZRUOGO\� JDLQV��7KH�SHUIRUPDQFH�RI� GLVLQWHUHVWHG� DFWLRQV� QRW



RQO\�SURGXFHV�QR�IHWWHULQJ�FRQVHTXHQFHV�EXW�KHOSV�XV�WR�H[KDXVW�DQG�GHVWUR\�WKH�DFFXPXODWHG�HIIHFWV
RI�RXU�SDVW�GHHGV�GRQH�XQGHU�WKH�LQIOXHQFH�RI�DWWDFKPHQW��KDWUHG�DQG�LQIDWXDWLRQ��RU�RI�LQWHUHVWHG�KRSHV
DQG� IHDUV�� DQG� WKHUHE\� OHDGV� WR� OLEHUDWLRQ��:LWK� WKH� DWWDLQPHQW� RI� OLEHUDWLRQ� IURP�ERQGDJH�� WKH� VHOI
ULVHV�DERYH�WKH�ODZ�RI�NDUPD�DQG�OLYHV�DQG�DFWV�LQ�DQ�DWPRVSKHUH�RI�IUHHGRP��7KH�OLEHUDWHG�RQH�PD\
DFW�IRU�WKH�JRRG�RI�PDQNLQG��EXW�LV�QRW�ERXQG�E\�KLV�NDUPD��VLQFH�LW�WKH�VHOI�IUHH�IURP�DOO�DWWDFKPHQW
DQG�VHOI�LQWHUHVW�

$� GLVWLQJXLVKHG� 'DQLVK� SKLORVRSKHU�� +DUDOG� +|IIGLQJ�� GHILQHV� UHOLJLRQ� DV� 
WKH� EHOLHI� LQ� WKH
FRQVHUYDWLRQ� RI� YDOXHV
���� ,W� LV� PDLQO\� VXFK� EHOLHI� WKDW� UDLVHV� ,QGLDQ� V\VWHPV� OLNH� -DLQLVP� DQG
%XGGKLVP�WR�WKH�VWDWXV�RI�UHOLJLRQ�LQ�VSLWH�RI�WKH�DEVHQFH�RI�D�EHOLHI�LQ�*RG�

,W� LV� DJDLQ� WKLV� IDLWK� LQ� 
DQ� HWHUQDO�PRUDO� RUGHU�
� ZKLFK� LQVSLUHV� RSWLPLVP� DQG�PDNHV�PDQ� WKH
PDVWHU�RI�KLV�RZQ�GHVWLQ\��,W�HQDEOHV�WKH�,QGLDQ�WKLQNHU�WR�WDNH�WKH�SUHVHQW�HYLO�DV�WKH�FRQVHTXHQFH�RI
KLV�RZQ�DFWLRQ��DQG�KRSH�IRU�D�EHWWHU�IXWXUH�E\�LPSURYLQJ�KLPVHOI�QRZ��7KHUH�LV�URRP��WKHUHIRUH��IRU
IUHH� ZLOO� DQG� SHUVRQDO� HQGHDYRXU� �SXUXৢDNƗUD��� )DWDOLVP� RU� GHWHUPLQLVP� LV�� WKHUHIRUH�� D
PLVUHSUHVHQWDWLRQ�RI�WKH�WKHRU\�RI�NDUPD��)DWH�RU�GHVWLQ\��GDLYD��LV�QRWKLQJ�EXW�WKH�FROOHFWLYH�IRUFH�RI
RQH
V� RZQ� DFWLRQV� SHUIRUPHG� LQ� WKH� SDVW� OLYHV� �SǌUYDMDQPD�N৚WDী� NDUPD��� ,W� FDQ� EH� RYHUFRPH� E\
HIIRUWV� RI� WKLV� OLIH�� LI� WKH\� DUH� VXIILFLHQWO\� VWURQJ�� MXVW� DV� WKH� IRUFH� RI� ROG� KDELWV� RI� WKLV� OLIH� FDQ�EH
FRXQWHUDFWHG�E\�WKH�FXOWLYDWLRQ�RI�QHZ�DQG�RSSRVLWH�KDELWV���

,QWLPDWHO\�FRQQHFWHG�ZLWK�WKLV�RXWORRN�LV�WKH�JHQHUDO�WHQGHQF\�WR�UHJDUG�WKH�XQLYHUVH�DV�WKH�PRUDO
VWDJH��ZKHUH�DOO�OLYLQJ�EHLQJV�JHW�WKH�GUHVV�DQG�WKH�SDUW�WKDW�EHILW�WKHP�DQG�DUH�WR�DFW�ZHOO�WR�GHVHUYH
ZHOO�LQ�IXWXUH��7KH�ERG\��WKH�VHQVHV�DQG�WKH�PRWRU�RUJDQV�WKDW�DQ�LQGLYLGXDO�JHWV�DQG�WKH�HQYLURQPHQW
LQ�ZKLFK�KH�ILQGV�KLPVHOI�DUH�WKH�HQGRZPHQWV�RI�QDWXUH�RU�*RG�LQ�DFFRUGDQFH�ZLWK�WKH�LQYLRODEOH�ODZ
RI�NDUPD�

$QRWKHU�FRPPRQ�YLHZ��KHOG�E\�DOO�,QGLDQ�WKLQNHUV��LV�WKDW�LJQRUDQFH�RI�UHDOLW\�LV�WKH�FDXVH�RI�RXU
ERQGDJH� DQG� VXIIHULQJV�� DQG� OLEHUDWLRQ� IURP� WKHVH� FDQQRW� EH� DFKLHYHG� ZLWKRXW� WKH� NQRZOHGJH� RI
UHDOLW\��L�H��WKH�UHDO�QDWXUH�RI�WKH�ZRUOG��DQG�WKH�VHOI��%\�
ERQGDJH
�LV�FRPPRQO\�PHDQW�WKH�SURFHVV�RI
ELUWK�DQG�UHELUWK�DQG�WKH�FRQVHTXHQW�PLVHULHV�WR�ZKLFK�DQ�LQGLYLGXDO�LV�VXEMHFW��
/LEHUDWLRQ
��PXNWL�RU
PRNৢD�� PHDQV�� WKHUHIRUH�� WKH� VWRSSDJH� RI� WKLV� SURFHVV�� /LEHUDWLRQ� LV� WKH� VWDWH� RI� SHUIHFWLRQ�� DQG
DFFRUGLQJ� WR� VRPH� ,QGLDQ� WKLQNHUV� OLNH� WKH� -DLQDV�� WKH� %DXGGKDV�� WKH� ĝƗৄNK\DV� DQG� WKH� $GYDLWD
9HGƗQWLQV��WKLV�VWDWH�FDQ�EH�DWWDLQHG�HYHQ�LQ�WKLV�OLIH��3HUIHFWLRQ�DQG�UHDO�KDSSLQHVV�FDQ��WKHUHIRUH��EH
UHDOLVHG�HYHQ�KHUH��DW� OHDVW�DFFRUGLQJ� WR� WKHVH�FKLHI� ,QGLDQ� WKLQNHUV��7KH� WHDFKLQJV�RI� WKHVH�PDVWHUV
QHHG�QRW�PDNH�XV�ZKROO\�XQZRUOGO\�DQG�RWKHU�ZRUOGO\��7KH\�DUH�PHDQW�RQO\�WR�FRUUHFW�WKH�RQH�VLGHG
HPSKDVLV�RQ�
WKH�KHUH
�DQG�
WKH�QRZ
²WKH�VKRUW�VLJKWHGQHVV�WKDW�ZRUOGOLQHVV�LQYROYHV�

%XW�ZKLOH�LJQRUDQFH�ZDV�UHJDUGHG�DV�WKH�URRW�FDXVH�RI�WKH�LQGLYLGXDO
V�WURXEOH�DQG�NQRZOHGJH�
WKHUHIRUH��DV�HVVHQWLDO��WKH�,QGLDQ�WKLQNHUV�QHYHU�EHOLHYHG�WKDW�D�PHUH�DFTXDLQWDQFH�ZLWK�WUXWK�ZRXOG�DW
RQFH� UHPRYH� LPSHUIHFWLRQ�� 7ZR� W\SHV� RI� GLVFLSOLQH� ZHUH� WKRXJKW� QHFHVVDU\� IRU� PDNLQJ� VXFK
XQGHUVWDQGLQJ�SHUPDQHQW� DV�ZHOO� DV� HIIHFWLYH� LQ� OLIH�� QDPHO\�� FRQWLQXHG�PHGLWDWLRQ�RQ� WKH� DFFHSWHG
WUXWKV�DQG�SUDFWLFDO�OLIH�RI�VHOI�FRQWURO�

7KH�QHFHVVLW\�RI�FRQFHQWUDWLRQ�DQG�PHGLWDWLRQ�OHG�WR�WKH�GHYHORSPHQW�RI�DQ�HODERUDWH�WHFKQLTXH�
IXOO\�H[SODLQHG�LQ�WKH�<RJD�V\VWHP��%XW�\RJD��LQ�WKH�VHQVH�RI�FRQFHQWUDWLRQ�WKURXJK�VHOI�FRQWURO��LV�QRW
FRQILQHG�WR�WKDW�V\VWHP�RQO\��,W�LV�IRXQG�LQ�VRPH�IRUP�RU�RWKHU�LQ�%XGGKLVP��-DLQLVP��WKH�6ƗৄNK\D��WKH
9HGƗQWD��DQG�HYHQ�LQ�WKH�1\Ɨ\D�9DLĞHৢLND�V\VWHPV��7KH�IROORZHUV�RI�WKHVH�YDULRXV�YLHZV�EHOLHYHG��LQ
FRPPRQ��WKDW�WKH�SKLORVRSKLF�WUXWKV�PRPHQWDULO\�HVWDEOLVKHG�DQG�XQGHUVWRRG�WKURXJK�DJUXPHQWV�ZHUH
QRW� HQRXJK� WR� GLVSHO� WKH� HIIHFWV� RI� RSSRVLWH� EHOLHIV� ZKLFK� KDYH� EHFRPH� D� SDUW� RI� RXU� EHLQJ�� 2XU
RUGLQDU\� ZURQJ� EHOLHIV� KDYH� EHFRPH� GHHSO\� URRWHG� LQ� XV� E\� UHSHDWHG� XVH� LQ� WKH� GLIIHUHQW� GDLO\
VLWXDWLRQV�RI� OLIH��2XU�KDELWV�RI� WKRXJKW��VSHHFK�DQG�DFWLRQ�KDYH�EHHQ�VKDSHG�DQG�FRORXUHG�E\�WKHVH



EHOLHIV�ZKLFK�LQ�WXUQ�KDYH�EHHQ�PRUH�DQG�PRUH�VWUHQJWKHQHG�E\�WKRVH�KDELWV��7R�UHSODFH�WKHVH�EHOLHIV
E\� FRUUHFW� RQHV�� LW� LV� QHFHVVDU\� WR� PHGLWDWH� RQ� WKH� ODWWHU� FRQVWDQWO\� DQG� WKLQN� RYHU� WKHLU� YDULRXV
LPSOLFDWLRQV�IRU� OLIH��,Q�VKRUW�� WR�LQVWLO�ULJKW�EHOLHIV�LQWR�RXU�PLQGV��ZH�KDYH�WR�JR�WKURXJK�WKH�VDPH
ORQJ�DQG�WHGLRXV�SURFHVV��WKRXJK�RI�D�UHYHUVH�NLQG��E\�ZKLFK�ZURQJ�EHOLHIV�ZHUH�HVWDEOLVKHG�LQ�XV�
7KLV�UHTXLUHV�D�ORQJ�LQWHOOHFWXDO�FRQFHQWUDWLRQ�RQ�WKH�WUXWKV�OHDUQHG��:LWKRXW�SURORQJHG�PHGLWDWLRQ��WKH
RSSRVLWH�EHOLHIV�FDQQRW�EH�UHPRYHG�DQG�WKH�EHOLHI�LQ�WKHVH�WUXWKV�FDQQRW�EH�VWHDGLHG�DQG�HVWDEOLVKHG
LQ�OLIH�

6HOI�FRQWURO� �VDী\DPD��DOVR� LV�QHFHVVDU\�IRU� WKH�FRQFHQWUDWLRQ�RI� WKH�PLQG�RQ� WKHVH� WUXWKV�DQG
IRU�PDNLQJ�WKHP�HIIHFWLYH�LQ�OLIH����6RFUDWHV�XVHG�WR�VD\��
9LUWXH�LV�NQRZOHGJH
��+LV�IROORZHUV�SRLQWHG
RXW�WKDW�PHUH�NQRZOHGJH�RI�ZKDW�LV�ULJKW�GRHV�QRW�DOZD\V�OHDG�WR�ULJKW�DFWLRQV��EHFDXVH�RXU�DFWLRQV
DUH� JXLGHG� DV�PXFK� E\� UHDVRQ� DV� E\� EOLQG� DQLPDO� LPSXOVHV��8QOHVV� WKHVH� LPSXOVHV� DUH� FRQWUROOHG�
DFWLRQ�FDQQRW�IXOO\�IROORZ�WKH�GLFWDWHV�RI�UHDVRQ��7KLV� WUXWK� LV�UHFRJQLVHG�E\�DOO� WKH�,QGLDQ�V\VWHPV�
H[FHSW�SHUKDSV�WKH�&ƗUYƗND��,W� LV�QHDWO\�H[SUHVVHG�E\�DQ�RIW�TXRWHG�6DQVNULW�VD\LQJ�ZKLFK�PHDQV�� 
,
NQRZ�ZKDW�LV�ULJKW��EXW�IHHO�QR�LQFOLQDWLRQ�WR�IROORZ�LW��,�NQRZ�ZKDW�LV�ZURQJ�EXW�FDQQRW�GHVLVW�IURP
LW�
��

2XU�VSHHFK�DQG�DFWLRQ�FDQQRW�DOZD\V�IROORZ�RXU�LQWHOOHFWXDO�FRQYLFWLRQV�EHFDXVH�RI�WKH�FRQWUDU\
LPSXOVHV� GHHSO\� URRWHG� LQ� RXU� FKDUDFWHU� RZLQJ� WR� WKH� SDVW� PLVFRQFHSWLRQV� DERXW� WKLQJV� DQG� WKHLU
YDOXHV�� 7KHVH� LPSXOVHV� DUH� YDULRXVO\� GHVFULEHG� E\� GLIIHUHQW� ,QGLDQ� WKLQNHUV�� EXW� WKHUH� LV� D� VRUW� RI
XQDQLPLW\�WKDW�WKH�FKLHI�LPSXOVHV�DUH�OLNHV�DQG�GLVOLNHV²ORYH�DQG�KDWH��UƗJD�DQG�GYHৢD���7KHVH�DUH
WKH� DXWRPDWLF� VSULQJV� RI� DFWLRQ�� ZH� PRYH� XQGHU� WKHLU� LQIOXHQFH� ZKHQ� ZH� DFW� KDELWXDOO\� ZLWKRXW
IRUHWKRXJKW��2XU�LQGUL\DV��L�H��WKH�LQVWUXPHQWV�RI�NQRZOHGJH�DQG�DFWLRQ��QDPHO\��WKH�PLQG��WKH�VHQVHV
RI� VLJKW�� WRXFK�� VPHOO�� WDVWH�� VRXQG�� DQG� WKH�PRWRU� RUJDQV� IRU� PRYHPHQW�� KROGLQJ� WKLQJV�� VSHDNLQJ�
H[FUHWLRQ�DQG�UHSURGXFWLRQ���KDYH�DOZD\V�EHHQ�LQ�WKH�VHUYLFH�RI�WKHVH�EOLQG�LPSXOVHV�RI�ORYH�DQG�KDWH
DQG�WKH\�KDYH�DFTXLUHG�VRPH�IL[HG�EDG�KDELWV��:KHQ�SKLORVRSKLF�NQRZOHGJH�DERXW�WKH�UHDO�QDWXUH�RI
WKLQJV�PDNHV�XV�JLYH�XS�RXU�SUHYLRXV�ZURQJ�EHOLHIV�UHJDUGLQJ�REMHFWV��RXU�SUHYLRXV�OLNHV�DQG�GLVOLNHV
IRU� WKRVH� REMHFWV�� KDYH� DOVR� WR� EH� JLYHQ�XS��2XU� LQGUL\DV� KDYH� WR� EH�ZHDQHG� IURP�SDVW� KDELWV� DQG
EURNHQ� WR� WKH� UHLJQ�RI� UHDVRQ��7KLV� WDVN� LV� DV� GLIILFXOW� DV� LW� LV� LPSRUWDQW�� ,W� FDQ�EH� SHUIRUPHG�RQO\
WKURXJK�ORQJ��VXVWDLQHG�SUDFWLFH�DQG�IRUPDWLRQ�RI�QHZ�JRRG�KDELWV��$OO�,QGLDQ�WKLQNHUV�OD\�PXFK�VWUHVV
RQ�VXFK�SUDFWLFH�ZKLFK�FKLHIO\�FRQVLVWV�RI�UHSHDWHG�HIIRUWV�LQ�WKH�ULJKW�GLUHFWLRQ��DEK\ƗVD��

6HOI�FRQWURO�� WKHQ��PHDQV� WKH�FRQWURO�RI� WKH� ORZHU�VHOI�� WKH�EOLQG��DQLPDO� WHQGHQFLHV²ORYH�DQG
KDWH²DV�ZHOO� DV� WKH� LQVWUXPHQWV�RI�NQRZOHGJH�DQG�DFWLRQ� �WKH� LQGUL\DV���)URP�ZKDW�KDV�EHHQ� VDLG
DERYH��LW�ZLOO�EH�FOHDU�WKDW�VHOI�FRQWURO�ZDV�QRW�D�PHUH�QHJDWLYH�SUDFWLFH��LW�ZDV�QRW�VLPSO\�FKHFNLQJ
WKH� LQGUL\DV�� EXW� FKHFNLQJ� WKHLU� EDG� WHQGHQFLHV� DQG� KDELWV� LQ� RUGHU� WR� HPSOR\� WKHP� IRU� D� EHWWHU
SXUSRVH��DQG�PDNH�WKHP�REH\�WKH�GLFWDWHV�RI�UHDVRQ�

,W�LV�D�PLVWDNH��WKHUHIRUH��WR�WKLQN��DV�VRPH�GR��WKDW�,QGLDQ�HWKLFV�WDXJKW�D�ULJRULVP�RU�DVFHWLFLVP
ZKLFK� FRQVLVWV� LQ� NLOOLQJ� WKH� QDWXUDO� LPSXOVHV� LQ� PDQ�� $V� HDUO\� DV� WKH� 8SDQLৢDGV�� ZH� ILQG� ,QGLDQ
WKLQNHUV�UHFRJQLVLQJ�WKDW�WKRXJK�WKH�PRVW�YDOXDEOH�WKLQJ�LQ�PDQ�LV�KLV�VSLULW��ƗWPDQ���KLV�H[LVWHQFH�DV�D
PDQ�GHSHQGV�RQ�QRQ�VSLULWXDO� IDFWRUV�DV�ZHOO�� WKDW�HYHQ�KLV� WKLQNLQJ�SRZHU�GHSHQGV�RQ� WKH�IRRG�KH
WDNHV���� 7KLV� FRQYLFWLRQ� QHYHU� OHIW� WKH� ,QGLDQ� WKLQNHUV�� WKH� ORZHU� HOHPHQWV�� IRU� WKHP��ZHUH� QRW� IRU
GHVWUXFWLRQ� EXW� IRU� UHIRUPDWLRQ� DQG� VXEMXJDWLRQ� WR� WKH� KLJKHU�� &HVVDWLRQ� IURP� EDG� DFWLYLWLHV� ZDV
FRXSOHG�ZLWK�SHUIRUPDQFH�RI�JRRG�RQHV��7KLV�ZH� ILQG�HYHQ� LQ� WKH�PRVW� ULJRULVWLF� V\VWHPV�� OLNH� WKH
<RJD��ZKHUH��DV�DLGV�WR� WKH�DWWDLQPHQW�RI�SHUIHFW�FRQFHQWUDWLRQ� �\RJƗৄJD���ZH�ILQG�PHQWLRQHG�QRW
VLPSO\� WKH� QHJDWLYH� SUDFWLFH� RI� WKH� 
GRQ
WV
� �\DPD২��� EXW� DOVR� SRVLWLYH� FXOWLYDWLRQ� RI� JRRG� KDELWV
�QL\DPDV��7KH�\DPDV� FRQVLVW� RI� WKH� ILYH� JUHDW� HIIRUWV� IRU� DEVWLQHQFH� IURP� LQMXU\� WR� OLIH�� IDOVHKRRG�
VWHDOLQJ��VHQVXRXV�DSSHWLWH�DQG�JUHHG�IRU�ZHDOWK��DKLীVƗ��VDW\D��DVWH\D��EUDKPDFDU\D�DQG�DSDULJUDKD��



7KHVH� DUH� WR� EH� FXOWLYDWHG� DORQJ�ZLWK� WKH� QL\DPDV�� QDPHO\�� SXULW\� RI� ERG\� DQG�PLQG�� FRQWHQWPHQW�
IRUWLWXGH�� VWXG\� DQG� UHVLJQDWLRQ� WR�*RG�� (VVHQWLDOO\� VLPLODU� WHDFKLQJV� FDQ� EH� IRXQG� DV�PXFK� LQ� WKH
RWKHU�RUWKRGR[�VFKRROV�DV�LQ�%XGGKLVP�DQG�-DLQLVP�ZKLFK��OLNH�WKH�<RJD��UHFRPPHQGHG��IRU�H[DPSOH�
WKH� FXOWLYDWLRQ� RI� ORYH� �PDLWUƯ�� DQG� NLQGQHVV� �NDUX৆Ɨ�� DORQJ� ZLWK� QRQ�YLROHQFH� �DKLীVƗ��� 7KDW� WKH
DFWLRQ�RI�WKH�LQGUL\DV�LV�QRW�WR�EH�VXSUHVVHG�EXW�RQO\�WR�EH�WXUQHG�WR�WKH�VHUYLFH�RI�WKH�KLJKHU�VHOI��LV
DOVR�WKH�WHDFKLQJ�RI�WKH�*LWƗ��DV�ZRXOG�DSSHDU�IURP�WKH�IROORZLQJ�� 
2QH�ZKR�KDV�FRQWUROOHG�KLPVHOI
DWWDLQV� FRQWHQWPHQW� E\� HQMR\LQJ� REMHFWV� WKURXJK� WKH� LQGUL\DV� ZKLFK� KDYH� EHHQ� IUHHG� IURP� WKH
LQIOXHQFH�RI�ORYH�DQG�KDWH�
��

/DVWO\��DOO�,QGLDQ�V\VWHPV��H[FHSW�WKH�&ƗUYƗND��DFFHSW�WKH�LGHD�RI�OLEHUDWLRQ�DV�WKH�KLJKHVW�HQG�RI
OLIH�� 7KH� FRQFHSWLRQ� RI� OLEHUDWLRQ� UHFHLYHG�� RI� FRXUVH�� VOLJKWO\� GLIIHUHQW� PHDQLQJV�� $OO� QHJDWLYHO\
DJUHHG�WKDW� WKH�VWDWH�RI� OLEHUDWLRQ�LV�D� WRWDO�GHVWUXFWLRQ�RI�VXIIHULQJV�ZKLFK�OLIH� LQ� WKLV�ZRUOG�EULQJV
DERXW��$�IHZ�ZHQW�D�OLWWOH�EH\RQG�WKLV�WR�KROG�WKDW�OLEHUDWLRQ�RU�WKH�VWDWH�RI�SHUIHFWLRQ�LV�QRW�VLPSO\
QHJDWLRQ�RI�SDLQ��EXW�LV�D�VWDWH�RI�SRVLWLYH�EOLVV��7KH�9HGƗQWD�DQG�-DLQD�WKLQNHUV�EHORQJ�WR�WKLV�ODWWHU
JURXS�WKDW�LQFOXGHV�HYHQ�VRPH�%DXGGKDV��ODWHU�1DL\ƗLNDV�DQG�0ƯPƗীVDNDV�

�� 7KH�6SDFH�7LPH�%DFNJURXQG
,Q� DGGLWLRQ� WR� WKH� XQLW\� RI� PRUDO� DQG� VSLULWXDO� RXWORRN� GHVFULEHG� DERYH�� ZH� PD\� DOVR� QRWH� WKH
SUHYDLOLQJ�VHQVH�RI� WKH�YDVWQHVV�RI� WKH�VSDFH�WLPH�ZRUOG��ZKLFK�IRUPHG�WKH�FRPPRQ�EDFNJURXQG�RI
,QGLDQ�WKRXJKW�DQG�LQIOXHQFHG�LWV�PRUDO�DQG�PHWDSK\VLFDO�RXWORRN�

7KH�:HVWHUQ�EHOLHI� WKDW� WKH�ZRUOG�ZDV�FUHDWHG�VL[� WKRXVDQG�DQG�RGG�\HDUV�DJR�DQG�DOO� IRU� WKH
SXUSRVH� RI�PDQ�� FRQVWLWXWHG� D� QDUURZQHVV� RI� RXWORRN� DQG� H[DJJHUDWHG� WKH� LPSRUWDQFH� RI�PDQ��7KLV
EHOLHI� KDV� EHHQ� VKDNHQ� E\� WKH� ELRORJLFDO� GLVFRYHULHV� RI� 'DUZLQ� DQG� RWKHUV� ZKR� VKRZ� WKDW� WKH
HYROXWLRQ� RI� OLYLQJ� EHLQJV� KDV� WR� EH� FRQFHLYHG� LQ� WHUPV� RI� PLOOLRQV� RI� \HDUV�� QRW� WKRXVDQGV�� 7KH
VFLHQFH� RI� DVWURQRP\�� DJDLQ�� LV� JUDGXDOO\� JHQHUDWLQJ� WKH� EHOLHI� LQ� WKH� YDVWQHVV� RI� WKH� XQLYHUVH�� WKH
GLDPHWHU�RI�ZKLFK�LV� 
DW� OHDVW�KXQGUHGV�RI�PLOOLRQV�RI� OLJKW�\HDUV�
���7KH�VXQ� LQ� WKLV�FDOFXODWLRQ� LV�D
PHUH�VSHFN� LQ� WKH�XQLYHUVH��DQG� WKH�HDUWK� LV� OHVV� WKDQ�RQH�PLOOLRQWK�SDUW�RI� WKLV� VSHFN��$QG�ZH�DUH
UHPLQGHG�WKDW�HDFK�IDLQW�VSHFN�RI�QHEXOD�REVHUYDEOH�LQ�WKH�VN\�FRQWDLQV�
PDWWHU�HQRXJK�IRU�WKH�FUHDWLRQ
RI�SHUKDSV�D�WKRXVDQG�PLOOLRQ�VXQV�OLNH�RXUV�
��

2XU� LPDJLQDWLRQ�IHHOV�VWDJJHUHG� LQ� LWV�DWWHPSW� WR�JUDVS� WKH�YDVWQHVV�RI� WKH�VSDFH�WLPH�XQLYHUVH
UHYHDOHG� E\� VFLHQFH��$� VLPLODU� IHHOLQJ� LV� FDXVHG� E\� WKH� DFFRXQWV� RI� FUHDWLRQ� JLYHQ� LQ� VRPH� RI� WKH
3XUƗ৆DV�� ZKLFK� ZRXOG�� EXW� IRU� PRGHUQ� GLVFRYHULHV�� EH� ODXJKHG� DW� DV� SXUH� IDQWDV\�� ,Q� WKH� 9L۬܈X�
3XUƗ۬D���� IRU� H[DPSOH�� ZH� FRPH� DFURVV� WKH� SRSXODU� ,QGLDQ� FRQFHSWLRQ� RI� WKH� ZRUOG� �EUDKPƗ৆GD�
ZKLFK�FRQWDLQV� WKH� IRXUWHHQ� UHJLRQV� �ORNDV��RI�ZKLFK� WKH�HDUWK� �EKǌWDOD�� LV�RQO\�RQH�DQG�ZKLFK�DUH
VHSDUDWHG�IURP�RQH�DQRWKHU�E\�WHQV�RI�PLOOLRQV��NRWLV��RI�\RMDQDV��DQG�DJDLQ� WKH� LQILQLWH�XQLYHUVH� LV
FRQFHLYHG�DV�FRQWDLQLQJ�WKRXVDQGV�RI�PLOOLRQV�RI�VXFK�ZRUOGV��EUDKPƗ৆GDV��

$V� WR� WKH� GHVFULSWLRQ� RI� WKH� YDVWQHVV� RI� WLPH��ZH� ILQG� WKDW� WKH� ,QGLDQ� WKLQNHU�� OLNH� WKH�PRGHUQ
VFLHQWLVW��IHHOV�XQDEOH�WR�GHVFULEH�LW�E\�FRPPRQ�KXPDQ�XQLWV��7KH�XQLW�DGRSWHG�IRU�WKH�PHDVXUHPHQW�RI
FRVPLF�WLPH�LV�D�GD\�RI�WKH�FUHDWRU�%UDKPƗ��(DFK�GD\�RI�WKH�FUHDWRU�LV�HTXDO�WR�������\XJDV�RU����
PLOOLRQ�\HDUV�RI�PHQ��7KLV�LV�WKH�GXUDWLRQ�RI�WKH�SHULRG�RI�HDFK�FUHDWLRQ�RI�FRVPRV��7KH�QLJKW�RI�WKH
FUHDWRU� LV� FHVVDWLRQ�RI� FUHDWLYH� DFWLYLW\� DQG�PHDQV�GHVWUXFWLRQ�RU� FKDRV��6XFK� DOWHUQDWLQJ�GD\V� DQG
QLJKWV��FUHDWLRQ�DQG�GHVWUXFWLRQ��V৚ৢ৬L�DQG�SUDOD\D���IRUP�D�EHJLQQLQJOHVV�VHULHV�

,W� LV�QRW�SRVVLEOH�WR�DVFHUWDLQ�WKH�ILUVW�EHJLQQLQJ�RI�FUHDWLRQ��,W�ZRXOG�EH�DUELWUDU\�WR�WKLQN�WKDW



FUHDWLRQ�EHJDQ�DW�ILUVW�DW�VRPH�SDUWLFXODU�WLPH�DQG�QRW�HDUOLHU��$V�WKHUH�DUH�QR�GDWD�IRU�IL[LQJ�WKH�ILUVW
EHJLQQLQJ�RI�WKH�XQLYHUVH��,QGLDQ�WKLQNHUV��LQ�JHQHUDO��ORRN�XSRQ�WKH�XQLYHUVH�DV�EHJLQQLQJOHVV��DQƗGL��
7KH\�WU\�WR�H[SODLQ�WKH�EHJLQQLQJ�RI�WKH�SUHVHQW�FUHDWLRQ�E\�UHIHUHQFH�WR�SUHYLRXV�VWDWHV�RI�GLVVROXWLRQ
DQG� FUHDWLRQ� DQG� WKLQN� LW� LGOH� DQG�PHDQLQJOHVV� WR� HQTXLUH� DERXW� WKH� ILUVW� FUHDWLRQ�� $Q\� WHUP� RI� D
EHJLQQLQJOHVV�VHULHV�FDQ�RQO\�EH�VDLG�WR�EH�HDUOLHU�RU�ODWHU�LQ�UHODWLRQ�WR�RWKHUV��WKHUH�LV�QRWKLQJ�OLNH
DQ�DEVROXWH�ILUVW�LQ�VXFK�D�VHULHV�

:LWK� WKLV� RYHUZKHOPLQJ� LGHD� RI� WKH� YDVW� XQLYHUVH� DV� LWV� EDFNJURXQG�� ,QGLDQ� WKRXJKW� QDWXUDOO\
KDUSHG� RQ� WKH� H[WUHPH� VPDOOQHVV� RI� WKH� HDUWK�� WKH� WUDQVLWRULQHVV� RI� HDUWKO\� H[LVWHQFH� DQG� WKH
LQVLJQLILFDQFH�RI�HDUWKO\�SRVVHVVLRQV��,I�WKH�HDUWK�ZDV�D�PHUH�SRLQW�LQ�WKH�YDVW�VSDFH��OLIH�ZDV�D�PHUH
ULSSOH�LQ�WKH�RFHDQ�RI�WLPH��0\ULDGV�RI�WKHP�FRPH�DQG�JR��DQG�PDWWHU�YHU\�OLWWOH�WR�WKH�XQLYHUVH�DV�D
ZKROH��(YHQ�WKH�EHVW�FLYLOLVDWLRQ�HYROYHG�WKURXJK�FHQWXULHV� LV�QRWKLQJ�YHU\�XQLTXH�� WKHUH�LV�QRW�RQH
JROGHQ�DJH�RQO\�LQ�WKH�OLIH�RI�WKH�HDUWK��,Q�WKH�EHJLQQLQJOHVV�F\FOHV�RI�FUHDWLRQ�DQG�GLVVROXWLRQ��WKHUH
KDYH�EHHQ�QXPEHUOHVV�JROGHQ� DJHV� DV�ZHOO� DV� LURQ�RQHV��3URVSHULW\� DQG� DGYHUVLW\�� FLYLOLVDWLRQ� DQG
EDUEDULW\��ULVH�DQG�IDOO��DV�WKH�ZKHHO�RI�WLPH�WXUQV�DQG�PRYHV�RQ�

7KH�JHQHUDO�LQIOXHQFH�RI�WKLV�RXWORRN�RQ�PHWDSK\VLFV�KDV�EHHQ�WR�UHJDUG�WKH�SUHVHQW�ZRUOG�DV�WKH
RXWFRPH� RI� D� SDVW� RQH� DQG� H[SODLQ� WKH� IRUPHU� SDUWO\� E\� UHIHUHQFH� WR� WKH� ODWWHU�� %HVLGHV�� LW� VHWV
PHWDSK\VLFV�RQ�WKH�VHDUFK�IRU�WKH�HWHUQDO��2Q�WKH�HWKLFDO�DQG�UHOLJLRXV�VLGH��LW�KHOSHG�WKH�,QGLDQ�PLQG
WR�WDNH�D�ZLGHU�DQG�GHWDFKHG�YLHZ�RI�OLIH��SUHYHQWHG�LW�IURP�WKH�PRUELG�GHVLUH�WR�FOLQJ�WR�WKH�IOHHWLQJ
DV� WKH� HYHUODVWLQJ� DQG� SHUVXDGHG� LW� DOZD\V� WR� KDYH� DQ� H\H� RQ�ZKDW� ZDV� RI� ODVWLQJ�� UDWKHU� WKDQ� RI
PRPHQWDU\��YDOXH��:KLOH�PDQ
V�ERG\�LV�OLPLWHG�LQ�VSDFH�DQG�WLPH��KLV�VSLULW�LV�HWHUQDO��+XPDQ�OLIH�LV�D
UDUH�RSSRUWXQLW\����,W�FDQ�EH�XWLOLVHG�IRU�UHDOLVLQJ�WKH�LPPRUWDO�VSLULW�DQG�IRU�WUDQVFHQGLQJ�WKHUHE\�WKH
OLPLWDWLRQV�RI�VSDFH�DQG�WLPH�

,,��$�%5,()�6.(7&+�2)�7+(�6<67(06

�� 7KH�&ƗUYƗND�6\VWHP
,Q�,QGLDQ�SKLORVRSK\�� WKH�ZRUG� 
&ƗUYƗND
�PHDQV�D�PDWHULDOLVW��7KH�&ƗUYƗNDV�KROG� WKDW�SHUFHSWLRQ� LV
WKH� RQO\� YDOLG� VRXUFH� RI� NQRZOHGJH�� 7KH\� SRLQW� RXW� WKDW� DOO� QRQ�SHUFHSWXDO� RU� LQGLUHFW� VRXUFHV� RI
NQRZOHGJH� OLNH� LQIHUHQFH�� WKH� WHVWLPRQ\� RI� RWKHU� SHUVRQV�� HWF��� DUH� XQUHOLDEOH� DQG� RIWHQ� SURYH
PLVOHDGLQJ��:H�VKRXOG�QRW��WKHUHIRUH��EHOLHYH�LQ�DQ\WKLQJ�H[FHSW�ZKDW�LV�LPPHGLDWHO\�NQRZQ�WKURXJK
SHUFHSWLRQ�

3HUFHSWLRQ� UHYHDOV� WR�XV�RQO\� WKH�PDWHULDO�ZRUOG�� FRPSRVHG�RI� WKH� IRXU�EKǌWDV�RU� HOHPHQWV�RI
PDWWHU��YL]��DLU��ILUH��ZDWHU�DQG�HDUWK��WKH�H[LVWHQFH�RI�ZKLFK�ZH�FDQ�GLUHFWO\�NQRZ�WKURXJK�WKH�VHQVHV�
$OO�REMHFWV�RI�WKLV�SHUFHSWLEOH�ZRUOG�DUH�FRPSRVHG�RI�WKHVH�HOHPHQWV��7KHUH�LV�QR�HYLGHQFH�WKDW�WKHUH
LV�DQ\WKLQJ�OLNH�DQ�LPPDWHULDO�VRXO�LQ�PDQ��0DQ�WRR�LV�PDGH�ZKROO\�RI�PDWWHU��:H�VD\�
,�DP�VWRXW�
� 
,
DP�OHDQ�
�
,�DP�ODPH
��7KHVH�MXGJPHQWV�DOVR�WHQG�WR�VKRZ�WKDW�WKH�LQGLYLGXDO�LV�LGHQWLFDO�ZLWK�WKH�ERG\�
7KHUH�LV�RI�FRXUVH�FRQVFLRXVQHVV�LQ�PDQ��EXW�FRQVFLRXVQHVV�LV�WKH�TXDOLW\�RI�WKH�OLYLQJ�ERG\�ZKLFK�LV
D�SURGXFW�RI�PDWWHU��,W�VKRXOG�QRW�EH�WKRXJKW�WKDW�EHFDXVH�WKH�HOHPHQWV�RI�PDWWHU�DUH�XQFRQVFLRXV��WKHUH
FDQ� EH� QR� FRQVFLRXVQHVV� LQ� REMHFWV� PDGH� RI� WKHP�� 7KHUH� DUH� PDQ\� H[DPSOHV� LQ� ZKLFK� TXDOLWLHV
RULJLQDOO\� DEVHQW� LQ� WKH� FRPSRQHQW� SDUWV� DUH� GHYHORSHG�ZKHQ� WKH� SDUWV� DUH� FRPELQHG� WRJHWKHU� LQ� D
SDUWLFXODU� ZD\�� 7KHUH� DUH� H[DPSOHV� HYHQ� RI� WKH� VDPH� VXEVWDQFH� DFTXLULQJ� QHZ� TXDOLWLHV� XQGHU



GLIIHUHQW�FRQGLWLRQV��%HWHO�OHDI��QXW�DQG�OLPH�FKHZHG�WRJHWKHU�DFTXLUH�D�UHG�WLQJH�RULJLQDOO\�DEVHQW�LQ
DQ\�RI�WKH�FRQVWLWXHQWV��PRODVVHV�DFTXLUH�E\�IHUPHQWDWLRQ�WKH�SRZHU�RI�LQWR[LFDWLRQ�RULJLQDOO\�DEVHQW�
6LPLODUO\��WKH�HOHPHQWV�RI�PDWWHU�FRPELQHG�WRJHWKHU�LQ�D�SDUWLFXODU�ZD\�JLYH�ULVH�WR�WKH�OLYLQJ�ERG\
KDYLQJ�FRQVFLRXVQHVV��&RQVFLRXVQHVV�FHDVHV�DSSDUHQWO\�ZLWK�WKH�ERG\��:KHQ�PDQ�GLHV�QRWKLQJ�LV�OHIW
RI�KLP�WR�HQMR\�RU�VXIIHU�WKH�FRQVHTXHQFHV�RI�KLV�DFWLRQV�KHUHDIWHU�

7KH�VXUYLYDO�RI�PDQ�LQ�DQ\�IRUP�DIWHU�GHDWK�LV��WKHUHIRUH��XQSURYHG��7KH�H[LVWHQFH�RI�*RG�DOVR�LV
D�P\WK��*RG�FDQQRW�EH�SHUFHLYHG��7KH�ZRUOG� LV�PDGH�E\� WKH�DXWRPDWLF�FRPELQDWLRQ�RI� WKH�PDWHULDO
HOHPHQWV� DQG� QRW� E\�*RG�� ,W� LV� IRROLVK�� WKHUHIRUH�� WR� SHUIRUP� DQ\� UHOLJLRXV� ULWH� HLWKHU� IRU� HQMR\LQJ
KDSSLQHVV�DIWHU�WKLV�OLIH�LQ�KHDYHQ�RU�IRU�SOHDVLQJ�*RG��1R�IDLWK�VKRXOG�EH�SXW�LQ�WKH�9HGDV�RU�LQ�WKH
FXQQLQJ�SULHVWV�ZKR�HDUQ�WKHLU�OLYHOLKRRG�E\�H[SORLWLQJ�WKH�FUHGXOLW\�RI�PHQ�

7KH�KLJKHVW� HQG�RI� OLIH�� IRU� D� UDWLRQDO�PDQ�� VKRXOG�� WKHUHIRUH��EH� WKH�HQMR\PHQW�RI� WKH�JUHDWHVW
DPRXQW�RI�SOHDVXUH�KHUH�LQ�WKLV�OLIH��RI�ZKLFK�DORQH�ZHW�DUH�VXUH��,W�LV�IRROLVK�WR�IRUJR�WKH�SOHDVXUHV�RI
OLIH�VLPSO\�EHFDXVH�WKH\�KDSSHQ�WR�EH�PL[HG�ZLWK�SDLQ��,W�ZRXOG�EH�DV�WKRXJK�RQH�ZRXOG�UHMHFW� WKH
NHUQHO�EHFDXVH�RI�LWV�KXVN�RU�FHDVH�VRZLQJ�FURSV�IRU�IHDU�RI�FDWWOH��:H�VKRXOG�WU\�WR�JHW�WKH�EHVW�RXW�RI
WKLV�OLIH�E\�HQMR\LQJ�LW�DV�EHVW�DV�ZH�FDQ�DQG�DYRLGLQJ�DV�IDU�DV�SRVVLEOH�WKH�FKDQFHV�RI�SDLQ�

�� 7KH�-DLQD�6\VWHP
7KH�RULJLQ�RI�WKH�-DLQD�IDLWK�OLHV�IDU�EDFN�LQ�WKH�SUHKLVWRULF�WLPHV��7KH�ORQJ�OLQH�RI�WHDFKHUV�WKURXJK
ZKRP�WKH�IDLWK�ZDV�KDQGHG�GRZQ�FRQVLVWV�RI�WZHQW\�IRXU�7ƯUWKDৄNDUDV�RU�OLEHUDWHG�SURSDJDWRUV�RI�WKH
IDLWK��WKH�ODVW�RI�ZKRP�ZDV�9DUGKDPƗQD��DOVR�VW\OHG�0DKƗYƯUD���D�FRQWHPSRUDU\�RI�*DXWDPD�%XGGKD�

7KH�-DLQDV�UHMHFW�WKH�&ƗUYƗND�YLHZ�WKDW�SHUFHSWLRQ�LV�WKH�RQO\�YDOLG�VRXUFH�RI�NQRZOHGJH��7KH\
SRLQW� RXW� WKDW� LI�ZH� DUH� WR� UHMHFW� DOWRJHWKHU� WKH� SRVVLELOLW\� RI� REWDLQLQJ� FRUUHFW� NQRZOHGJH� WKURXJK
LQIHUHQFH�DQG� WKH� WHVWLPRQ\�RI�RWKHU�SHUVRQV�EHFDXVH� VRPHWLPHV� WKH\�SURYH�PLVOHDGLQJ��ZH� VKRXOG
GRXEW�WKH�YDOLGLW\�RI�SHUFHSWLRQ�DOVR��EHFDXVH�HYHQ�SHUFHSWLRQ�VRPHWLPHV�SURYHV�LOOXVRU\��,Q�IDFW��WKH
&ƗUYƗNDV� WKHPVHOYHV� WDNH� WKH� KHOS� RI� LQIHUHQFH�ZKHQ� E\� REVHUYLQJ� VRPH� FDVHV� RI� LQIHUHQFH� WR� EH
PLVOHDGLQJ�WKH\�FRPH�WR�KROG�WKDW�DOO�LQIHUHQFH�LV�LQYDOLG��DQG�DOVR�ZKHQ�WKH\�GHQ\�WKH�H[LVWHQFH�RI
REMHFWV�EHFDXVH� WKH\�DUH�QRW�SHUFHLYHG��7KH� -DLQDV� DGPLW�� LQ� DGGLWLRQ� WR�SHUFHSWLRQ�� LQIHUHQFH� DQG
WHVWLPRQ\�DV�VRXUFHV�RI�YDOLG�NQRZOHGJH��,QIHUHQFH�\LHOGV�YDOLG�NQRZOHGJH�ZKHQ�LW�REH\V�WKH�ORJLFDO
UXOHV�RI�FRUUHFWQHVV��7HVWLPRQ\�LV�YDOLG�ZKHQ�LW�LV�WKH�UHSRUW�RI�D�UHOLDEOH�DXWKRULW\��,Q�IDFW��WKH�-DLQDV
KROG� WKDW� LW� LV� RQ� WKH� DXWKRULW\� RI� WKH� WHDFKLQJV� RI� WKH� RPQLVFLHQW� OLEHUDWHG� VDLQWV� �-DLQDV� RU
7LUWKDৄNDUDV��WKDW�ZH�FDQ�KDYH�XQHUULQJ�NQRZOHGJH�DERXW�FHUWDLQ�VSLULWXDO�PDWWHUV��ZKLFK�RXU�OLPLWHG
VHQVH�SHUFHSWLRQ�DQG�UHDVRQLQJ�FDQQRW�UHYHDO�WR�XV�

2Q� WKH� EDVLV� RI� WKHVH� WKUHH� NLQGV� RI� NQRZOHGJH�� WKH� MDLQDV� IRUP� WKHLU� YLHZ� RI� WKH� XQLYHUVH�
3HUFHSWLRQ�UHYHDOV�WKH�UHDOLW\�RI�PDWHULDO�VXEVWDQFHV��FRPSRVHG�RI�WKH�IRXU�NLQGV�RI�HOHPHQWV��DV�WKH
&ƗUYƗNDV�KROG��%\�LQIHUHQFH�WKH\�FRPH�WR�EHOLHYH�LQ�VSDFH��ƗNƗĞD���EHFDXVH�PDWHULDO�VXEVWDQFHV�PXVW
H[LVW� VRPHZKHUH��EHOLHYH� LQ� WLPH� �NƗOD���EHFDXVH�FKDQJHV�RI� VXFFHVVLRQ�RI� WKH� VWDWHV�RI� VXEVWDQFHV
FDQQRW�EH�XQGHUVWRRG�ZLWKRXW�LW�DQG�EHOLHYH�DOVR�LQ�WKH�WZR�FDXVHV�RI�PRWLRQ�DQG�UHVW�UHVSHFWLYHO\��IRU
ZLWKRXW�WKHP�PRYHPHQW�DQG�FHVVDWLRQ�RI�PRYHPHQW�LQ�WKLQJV�FDQQRW�EH�H[SODLQHG��7KHVH�ODVW�WZR�DUH
FDOOHG� UHVSHFWLYHO\� GKDUPD� DQG� DGKDUPD� ZKLFK� VKRXOG� QRW� EH� WDNHQ� KHUH� LQ� WKHLU� RUGLQDU\� PRUDO
VHQVH��EXW�LQ�WKH�WHFKQLFDO�VHQVH�RI�WKH�FDXVHV�RI�PRWLRQ�DQG�UHVW��%XW�WKH�SK\VLFDO�ZRUOG��FRQVLVWLQJ�RI
WKH� IRXU� HOHPHQWV� RI� PDWWHU�� VSDFH�� WLPH�� GKDUPD� DQG� DGKDUPD�� LV� QRW� DOO�� 3HUFHSWLRQ�� DV� ZHOO� DV
LQIHUHQFH��SURYHV� WKH�H[LVWHQFH�RI� VRXOV� LQ�DOO� OLYLQJ�ERGLHV��:KHQ�ZH�SHUFHLYH� WKH�TXDOLWLHV�RI�DQ



RUDQJH� VXFK� DV� LWV� FRORXU�� VKDSH� DQG� VPHOO�� ZH� VD\� ZH� SHUFHLYH� WKH� H[LVWHQFH� RI� WKH� RUDQJH�� 2Q
VLPLODU�JURXQGV��ZKHQ�ZH�LQWHUQDOO\�SHUFHLYH�SOHDVXUH��SDLQ�DQG�RWKHU�TXDOLWLHV�RI�WKH�VRXO��ZH�VKRXOG
DGPLW�WKDW�WKH�VRXO�DOVR�LV�GLUHFWO\�NQRZQ�WKURXJK�SHUFHSWLRQ��&RQVFLRXVQHVV�FDQQRW�EH�VDLG�WR�EH�WKH
SURGXFW� RI� PDWWHU�� WKH� &ƗUYƗNDV� FDQQRW� SRLQW� RXW� DQ\� FDVH� ZKHUH� WKH� FRPELQDWLRQ� RI� PDWHULDO
VXEVWDQFHV�LV�SHUFHLYHG�WR�JHQHUDWH�FRQVFLRXVQHVV��7KH�H[LVWHQFH�RI�WKH�VRXO�FDQ�DOVR�EH�LQIHUUHG�RQ
WKH�JURXQG�WKDW�LI�WKHUH�KDG�EHHQ�QR�FRQVFLRXV�DJHQW�WR�JXLGH�WKHP��PDWHULDO�VXEVWDQFHV�FRXOG�QRW�EH
IRUPHG� LQWR� OLYLQJ�ERGLHV�E\� WKHPVHOYHV��:LWKRXW�D�FRQVFLRXV� VXEVWDQFH� WR� UHJXODWH� WKHP�� WKH�ERG\
DQG�WKH�VHQVHV�FRXOG�QRW�GR�WKHLU�ZRUN�VR�V\VWHPDWLFDOO\�

7KHUH�DUH��WKHQ��DV�PDQ\�VRXOV�DV�WKHUH�DUH�OLYLQJ�ERGLHV��7KHUH�DUH�VRXOV��WKH�-DLQDV�KROG��QRW
RQO\�LQ�DQLPDOV��EXW�DOVR�LQ�SODQWV�DQG�HYHQ�LQ�SDUWLFOHV�RI�GXVW��7KH�H[LVWHQFH�RI�YHU\�PLQXWH�OLYLQJ
EHLQJV� �VXFK� DV� JHUPV�� LQ� GXVW� DQG� RWKHU� DSSDUHQWO\� QRQ�OLYLQJ�PDWHULDO� WKLQJV� LV� DOVR� DGPLWWHG� E\
PRGHUQ�VFLHQFH��$OO�VRXOV�DUH�QRW�HTXDOO\�FRQVFLRXV��6RPH��OLNH�WKRVH�LQ�SODQWV�RU�GXVW�ERGLHV��KDYH
RQO\�WKH�VHQVH�RI�WRXFK�DQG�KDYH�IDFWXDO�FRQVFLRXVQHVV�DORQH��6RPH�ORZHU�DQLPDOV�KDYH�WZR�VHQVHV�
RWKHUV�WKUHH��VWLOO�RWKHUV�IRXU��0DQ�DQG�VRPH�KLJKHU�DQLPDOV�KDYH�ILYH�VHQVHV�WKURXJK�DOO�RI�ZKLFK�WKH\
NQRZ�WKLQJV��%XW��KRZHYHU�GHYHORSHG�WKH�VHQVHV�PD\�EH��WKH�VRXO�LQ�ERQGDJH�LV�OLPLWHG�LQ�NQRZOHGJH�
LW�LV�OLPLWHG�LQ�SRZHU�DOVR�DQG�LV�VXEMHFW�WR�DOO�NLQGV�RI�PLVHULHV�

%XW� HYHU\� VRXO� LV� FDSDEOH� RI� DWWDLQLQJ� LQILQLWH� FRQVFLRXVQHVV�� SRZHU� DQG� KDSSLQHVV�� 7KHVH
TXDOLWLHV�DUH�LQKHUHQW�LQ�WKH�YHU\�QDWXUH�RI�WKH�VRXO��7KH\�DUH�REVWUXFWHG�E\�NDUPDV��MXVW�DV�WKH�QDWXUDO
OLJKW�RI�WKH�VXQ�LV�REVWUXFWHG�E\�FORXGV��7KH�NDUPDV�RU�WKH�IRUFHV�RI�SDVVLRQV�DQG�GHVLUHV�LQ�WKH�VRXO
DWWUDFW�WR�LW�SDUWLFOHV�RI�PDWWHU�ZKLFK�SHUPHDWH�WKH�VRXO�MXVW�DV�SDUWLFOHV�RI�GXVW�SHUPHDWH�WKH�OLJKW�RI
DQ\�IODPH�RU� WKH�VXQ��,Q�D�ZRUG�WKH�NDUPDV� OHDG� WR� WKH�ERQGDJH�RI� WKH�VRXO�E\�PDWWHU��%\�UHPRYLQJ
NDUPDV��D�VRXO�FDQ�UHPRYH�ERQGDJH�DQG�UHJDLQ�LWV�QDWXUDO�SHUIHFWLRQV�

7KH�WHDFKLQJV�DQG�OLYHV�RI�WKH�OLEHUDWHG�VDLQWV��7ƯUWKDৄNDUDV��SURYH�WKH�SRVVLELOLW\�RI�OLEHUDWLRQ
DQG�VKRZ�DOVR�WKH�SDWK�WR�EH�IROORZHG�IRU�WKH�SXUSRVH��7KUHH�WKLQJV�DUH�QHFHVVDU\�IRU�WKH�UHPRYDO�RI
ERQGDJH��YL]��SHUIHFW�IDLWK�LQ�WKH�WHDFKLQJV�RI�WKH�-DLQD�WHDFKHUV��FRUUHFW�NQRZOHGJH�RI�WKH�WHDFKLQJV�
DQG� ULJKW� FRQGXFW��5LJKW� FRQGXFW� FRQVLVWV� LQ� WKH�SUDFWLFH�RI� DEVWLQHQFH� IURP�DOO� LQMXU\� WR� OLIH�� IURP
IDOVHKRRG��IURP�VWHDOLQJ��IURP�VHQVXDOLW\�DQG�IURP�DWWDFKPHQW�WR�VHQVH�REMHFWV��%\�WKH�MRLQW�FXOWXUH�RI
ULJKW�IDLWK��ULJKW�NQRZOHGJH�DQG�ULJKW�FRQGXFW�� WKH�SDVVLRQV�DUH�FRQWUROOHG�DQG�WKH�NDUPDV�WKDW�IHWWHU
WKH�VRXO�WR�PDWWHU�DUH�UHPRYHG��7KH�REVWDFOHV�EHLQJ�UHPRYHG��WKH�VRXO�DWWDLQV�LWV�QDWXUDO�SHUIHFWLRQ²
LQILQLWH�IDLWK��LQILQLWH�NQRZOHGJH��LQILQLWH�SRZHU�DQG�LQILQLWH�EOLVV��7KLV�LV�WKH�VWDWH�RI�OLEHUDWLRQ�

7KH� -DLQDV� GR� QRW� EHOLHYH� LQ� *RG�� 7KH� 7ƯUWKDৄNDUDV�� WR� ZKRP� DOO� WKH� JRGO\� SRZHUV� OLNH
RPQLVFLHQFH�DQG�RPQLSRWHQFH�EHORQJ��WDNH�WKH�SODFH�RI�*RG��7KH\�DUH�DGRUHG�DV�LGHDOV�RI�OLIH�

6\PSDWK\�IRU�DOO� OLYLQJ�EHLQJV�LV�RQH�RI�WKH�FKLHI�IHDWXUHV�RI�WKH�-DLQD�IDLWK��&RXSOHG�ZLWK�WKLV
WKHUH� LV�� LQ� -DLQD� SKLORVRSK\�� UHVSHFW� IRU� DOO� RSLQLRQV��7KH� -DLQD� SKLORVRSKHUV� SRLQW� RXW� WKDW� HYHU\
REMHFW�KDV�LQILQLWH�DVSHFWV��MXGJHG�E\�ZKDW�LW�LV�DQG�ZKDW�LW�LV�QRW�IURP�GLIIHUHQW�SRLQWV�RI�YLHZ��(YHU\
MXGJPHQW�WKDW�ZH�RUGLQDULO\�SDVV�DERXW�D�WKLQJ�LV��WKHUHIRUH��WUXH�RQO\�LQ�UHODWLRQ�WR�D�SDUWLFXODU�DVSHFW
RI�WKH�WKLQJ�VHHQ�IURP�D�SDUWLFXODU�SRLQW�RI�YLHZ��:H�VKRXOG�UHPHPEHU��WKHUHIRUH��WKH�OLPLWHG�QDWXUH�RI
RXU�NQRZOHGJH�DQG�MXGJPHQW�DQG�VKRXOG�UHIUDLQ�IURP�WKLQNLQJ�WKDW�DQ\�YLHZ�LV�WKH�ZKROH�WUXWK�DERXW
DQ\�WKLQJ��:H�VKRXOG�JXDUG�DQG�TXDOLI\�RXU�RZQ�VWDWHPHQWV�DQG�DOVR�OHDUQ�WR�DSSUHFLDWH�WKH�SRVVLELOLW\
RI�WKH�FRUUHFWQHVV�RI�RWKHUV
�YLHZV�

7KH�-DLQD�SKLORVRSK\�LV�D�NLQG�RI�UHDOLVP��EHFDXVH� LW�DVVHUWV� WKH�UHDOLW\�RI� WKH�H[WHUQDO�ZRUOG�
DQG� LW� LV� SOXUDOLVP�� EHFDXVH� LW� EHOLHYHV� ,Q� PDQ\� XOWLPDWH� UHDOLWLHV�� ,W� LV� DWKHLVP� DV� LW� UHMHFWV� WKH
H[LVWHQFH�RI�*RG�



�� 7KH�%DXGGKD�6\VWHP
7KH�%DXGGKD�V\VWHP�RI�SKLORVRSK\�DURVH�RXW�RI� WKH� WHDFKLQJV�RI�*DXWDPD�%XGGKD�� WKH�ZHOO�NQRZQ
IRXQGHU�RI�%XGGKLVP��*DXWDPD�ZDV�DZDNHQHG�WR�D�FRQVFLRXVQHVV�RI�KXPDQ�VXIIHULQJ�E\�WKH�VLJKW�RI
GLVHDVH��ROG�DJH��GHDWK�DQG�RWKHU�PLVHULHV��WR�ZKLFK�PDQ�LV�VXEMHFW��+H�VSHQW�\HDUV�LQ�VWXG\��SHQDQFH
DQG�PHGLWDWLRQ�WR�GLVFRYHU�WKH�RULJLQ�RI�KXPDQ�VXIIHULQJV�DQG�WKH�PHDQV�WR�RYHUFRPH�WKHP��$W�ODVW�KH
UHFHLYHG�HQOLJKWHQPHQW��WKH�UHVXOW�RI�ZKLFK�ZDV�VHW�IRUWK�E\�KLP�LQ�WKH�IRUP�RI�ZKDW�KDV�FRPH�WR�EH
NQRZQ�DV� 
WKH�IRXU�QREOH� WUXWKV
� �FDWYƗUL�ƗU\D�VDW\ƗQL���7KHVH�DUH²WKH�WUXWK� WKDW� WKHUH� LV�PLVHU\�� WKH
WUXWK�WKDW�WKHUH�LV�D�FDXVH�RI�PLVHU\��WKH�WUXWK�WKDW�WKHUH�LV�FHVVDWLRQ�RI�PLVHU\�DQG�WKH�WUXWK�WKDW�WKHUH�LV
D�SDWK�OHDGLQJ�WR�WKH�FHVVDWLRQ�RI�PLVHU\�

7KH�ILUVW�WUXWK�DERXW�WKH�H[LVWHQFH�RI�PLVHU\�LV�DGPLWWHG�E\�DOO�LQ�VRPH�IRUP�RU�RWKHU��%XW�ZLWK�KLV
SHQHWUDWLQJ�LQVLJKW�%XGGKD�VDZ�WKDW�PLVHU\�LV�QRW�VLPSO\�FDVXDO��LW�LV�RUGLQDULO\�SUHVHQW�LQ�DOO�IRUPV�RI
H[LVWHQFH�DQG�LQ�DOO�NLQGV�RI�H[SHULHQFH��(YHQ�ZKDW�DSSHDUV�DV�SOHDVDQW�LV�UHDOO\�D�VRXUFH�RI�SDLQ�DW
ERWWRP�

5HJDUGLQJ�WKH�VHFRQG�WUXWK��%XGGKD
V�FRQFOXVLRQ�LV�GHGXFHG�IURP�KLV�DQDO\VLV�RI�FDXVDWLRQ��+H
SRLQWV�RXW�WKDW�WKH�H[LVWHQFH�RI�HYHU\WKLQJ�LQ�WKH�ZRUOG��PDWHULDO�DQG�PHQWDO��LV�FDXVHG�E\�VRPH�RWKHU
WKLQJ��7KHUH� LV�QRWKLQJ�ZKLFK� LV�XQFRQGLWLRQDO�DQG�VHOI�H[LVWHQW��1RWKLQJ� LV�� WKHUHIRUH��SHUPDQHQW� LQ
WKH�ZRUOG��$OO�WKLQJV�DUH�VXEMHFW�WR�FKDQJH��2XU�VXIIHULQJV�DUH�VLPLODUO\�FDXVHG�E\�VRPH�FRQGLWLRQV�
6XIIHULQJV�GHSHQG�RQ�ELUWK�LQ�WKLV�ZRUOG��%LUWK�DJDLQ�LV�FDXVHG�E\�RXU�GHVLUH��WD৆KƗ�RU�W৚ৢ৆Ɨ��IRU�WKH
ZRUOGO\� REMHFWV�� 7KH� IRUFH� RI� GHVLUHV� GUDJV� XV� GRZQ� WR� WKH�ZRUOG��%XW� RXU� GHVLUHV� FDQ� EH� WUDFHG
XOWLPDWHO\�WR�RXU�LJQRUDQFH��,I�ZH�KDG�D�FRUUHFW�NQRZOHGJH�RI�WKH�WKLQJV�RI�WKH�ZRUOG��XQGHUVWRRG�WKHLU
WUDQVLWRU\�DQG�SDLQIXO�QDWXUH�� WKHUH�ZRXOG�EH�QR�GHVLUH� IRU� WKHP��ELUWK�ZRXOG� WKHQ�FHDVH�DQG�DORQJ
ZLWK�LW�DOVR�PLVHU\�

$V�VXIIHULQJ��OLNH�RWKHU�WKLQJV��GHSHQGV�RQ�VRPH�FRQGLWLRQV��LW�PXVW�FHDVH�ZKHQ�WKHVH�FRQGLWLRQV
DUH�UHPRYHG��7KLV�LV�WKH�WKLUG�WUXWK�DERXW�FHVVDWLRQ�RI�PLVHU\�

7KH�IRXUWK�WUXWK�DERXW�WKH�SDWK�WKDW� OHDGV�WR�WKH�FHVVDWLRQ�RI�PLVHU\�FRQFHUQV�WKH�FRQWURO�RI� WKH
FRQGLWLRQV� WKDW�FDXVH�PLVHU\��7KLV�SDWK� LV�NQRZQ�DV� WKH�HLJKW�IROG�QREOH�SDWK�DV� LW�FRQVLVWV�RI�HLJKW
VWHSV�� QDPHO\�� ULJKW� YLHZV�� ULJKW� GHWHUPLQDWLRQ�� ULJKW� VSHHFK�� ULJKW� FRQGXFW�� ULJKW� OLYHOLKRRG�� ULJKW
HQGHDYRXU��ULJKW�PLQGIXOQHVV�DQG�ULJKW�FRQFHQWUDWLRQ��7KHVH�HLJKW�VWHSV�UHPRYH�LJQRUDQFH�DQG�GHVLUH�
HQOLJKWHQ�WKH�PLQG�DQG�EULQJ�DERXW�SHUIHFW�HTXDQLPLW\�DQG�WUDQTXLOOLW\��7KXV�PLVHU\�FHDVHV�FRPSOHWHO\
DQG�WKH�FKDQFH�RI�UHELUWK�DOVR�LV�VWRSSHG��7KH�DWWDLQPHQW�RI�WKLV�VWDWH�RI�SHUIHFWLRQ�LV�QLUYƗ৆D�

7KH�WHDFKLQJV�RI�%XGGKD�DUH�FRQWDLQHG�LQ�WKH�IRXU�QREOH�WUXWKV�GHVFULEHG�DERYH��,W�ZLOO�DSSHDU
IURP�WKLV�WKDW�%XGGKD�KLPVHOI�ZDV�QRW�FRQFHUQHG�VR�PXFK�ZLWK�WKH�SUREOHPV�RI�SKLORVRSK\�DV�ZLWK�WKH
SUDFWLFDO�SUREOHP�RI�KRZ�KXPDQ�PLVHU\�FDQ�EH�UHPRYHG��+H�UHJDUGHG�LW�DV�D�ZDVWH�RI�WLPH�WR�GLVFXVV
PHWDSK\VLFDO�SUREOHPV��ZKLOH�PDQ�LV�ZULWKLQJ�LQ�PLVHU\��%XW�WKRXJK�DYHUVH�WR�WKHRUHWLFDO�VSHFXODWLRQ
KH� FRXOG� QRW� DYRLG� SKLORVRSKLFDO� GLVFXVVLRQV� DOWRJHWKHU�� 7KXV� ZH� ILQG� IURP� HDUO\� OLWHUDWXUH�� WKH
IROORZLQJ�WKHRULHV�DPRQJ�KLV�WHDFKLQJV���D��$OO�WKLQJV�DUH�FRQGLWLRQDO��WKHUH�LV�QRWKLQJ�WKDW�H[LVWV�E\
LWVHOI���E��$OO�WKLQJV�DUH��WKHUHIRUH��VXEMHFW�WR�FKDQJH�RZLQJ�WR�WKH�FKDQJH�RI�WKH�FRQGLWLRQV�RQ�ZKLFK
WKH\�GHSHQG��QRWKLQJ� LV�SHUPDQHQW�� �F��7KHUH� LV�� WKHUHIRUH�� QHLWKHU� DQ\� VRXO� QRU�*RG� QRU� DQ\� RWKHU
SHUPDQHQW� VXEVWDQFH�� �G��7KHUH� LV�� KRZHYHU�� FRQWLQXLW\� RI� WKH� SUHVHQW� OLIH�ZKLFK� JHQHUDWHV� DQRWKHU
OLIH�� E\� WKH� ODZ� RI� NDUPD�� MXVW� DV� D� WUHH� JHQHUDWHV� DQRWKHU� WUHH� WKURXJK� LWV� VHHG�� DQG� WKH� VHFRQG
FRQWLQXHV�ZKLOH�WKH�ILUVW�ZLWKHUV�DZD\�

7KH� ODWHU� IROORZHUV� RI� %XGGKD�� LQ� ,QGLD� DQG� RXWVLGH�� GHYHORSHG� WKH� JHUPV� RI� SKLORVRSKLFDO
WKHRULHV�FRQWDLQHG�LQ�%XGGKD
V�WHDFKLQJV��DQG�PDQ\�VFKRROV�WKXV�FDPH�LQWR�H[LVWHQFH��2I�WKHVH�WKH�IRXU



VFKRROV�WKDW�EHFDPH�ZHOO�NQRZQ�LQ�,QGLDQ�SKLORVRSK\�PD\�EH�PHQWLRQHG�KHUH�
7KH�0ƗGK\DPLND�RU�ĝǌQ\DYƗGD�6FKRRO��$FFRUGLQJ�WR�WKLV��WKH�ZRUOG�LV�XQUHDO��ĞǌQ\D���PHQWDO

DQG�QRQ�PHQWDO�SKHQRPHQD�DUH�DOO�LOOXVRU\��7KLV�YLHZ�LV�NQRZQ�DV�QLKLOLVP��ĞǌQ\DYƗGD��
7KH�<RJƗFƗUD�RU�9LMxƗQDYƗGD�6FKRRO��7KLV�KROGV�WKDW�H[WHUQDO�REMHFWV�DUH�XQUHDO��:KDW�DSSHDUV

DV�H[WHUQDO�LV�UHDOO\�DQ�LGHD�LQ�WKH�PLQG��%XW�PLQG�PXVW�EH�DGPLWWHG�WR�EH�UHDO��,W�LV�VHOI�FRQWUDGLFWRU\
WR�VD\�WKDW� WKH�PLQG�LV�XQUHDO�� IRU�� WKHQ�� WKH�YHU\� WKRXJKW� WKDW�PLQG�LV�XQUHDO�VWDQGV�VHOI�FRQGHPQHG�
WKRXJKW�EHLQJ�DQ�DFWLYLW\�RI�WKH�PLQG��7KLV�YLHZ�LV�FDOOHG�VXEMHFWLYH�LGHDOLVP��YLMxƗQDYƗGD��

7KH� 6DXWUƗQWLND� 6FKRRO�� 7KLV� KROGV� WKDW� ERWK� WKH� PHQWDO� DQG� WKH� QRQ�PHQWDO� DUH� UHDO�� ,I
HYHU\WKLQJ� WKDW� ZH� SHUFHLYH� DV� H[WHUQDO� ZHUH� XQUHDO�� WKHQ� RXU� SHUFHSWLRQ� RI� DQ� REMHFW� ZRXOG� QRW
GHSHQG�RQ� DQ\WKLQJ� RXWVLGH� WKH�PLQG�EXW� DEVROXWHO\� RQ� WKH�PLQG��%XW�ZH� ILQG� WKDW� WKH�PLQG� FDQQRW
SHUFHLYH�DQ\�REMHFW��OLNH�D�WLJHU��DW�DQ\�SODFH�LW�OLNHV��7KLV�SURYHV�WKDW�WKH�LGHD�RI�WKH�WLJHU��ZKHQ�ZH
SHUFHLYH�LW��GHSHQGV�RQ�D�QRQ�PHQWDO�UHDOLW\��WKH�WLJHU��)URP�WKH�SHUFHSWXDO�LGHD�RU�UHSUHVHQWDWLRQ�RI�D
WLJHU� LQ� WKH�PLQG�ZH�FDQ� LQIHU� WKH� H[LVWHQFH�RI� LWV� FDXVH�� WKH� WLJHU�� RXWVLGH� WKH�PLQG��7KXV� H[WHUQDO
REMHFWV� FDQ� EH� LQIHUUHG� WR� H[LVW� RXWVLGH� WKH�PLQG�� 7KLV� YLHZ�PD\� EH� FDOOHG� UHSUHVHQWDWLRQLVP�� RU
WKHRU\�RI�WKH�LQIHUDELOLW\�RI�H[WHUQDO�REMHFWV��EƗK\ƗQXPH\D�YƗGD��

7KH� 9DLEKƗ܈LND� 6FKRRO�� 7KLV� VFKRRO� DJUHHV� ZLWK� WKH� ODVW� RQ� WKH� SRLQW� WKDW� ERWK� LQWHUQDO� DQG
H[WHUQDO�REMHFWV�DUH�UHDO��%XW�LW�GLIIHUV�IURP�LW�UHJDUGLQJ�WKH�ZD\�H[WHUQDO�REMHFWV�DUH�NQRZQ��([WHUQDO
REMHFWV�� DFFRUGLQJ� WR� WKH�9DLEKƗৢLNDV�� DUH�GLUHFWO\� SHUFHLYHG� DQG� QRW� LQIHUUHG� IURP� WKHLU� LGHDV� RU
UHSUHVHQWDWLRQV�LQ�WKH�PLQG��)RU��LI�QR�H[WHUQDO�REMHFW�ZHUH�HYHU�SHUFHLYHG�FRUUHVSRQGLQJ�WR�DQ\�LGHD�
LW�ZRXOG�QRW�EH�SRVVLEOH�WR�LQIHU�WKH�H[LVWHQFH�RI�DQ�H[WHUQDO�REMHFW�IURP�DQ\�LGHD��7KLV�YLHZ�PD\�EH
FDOOHG�GLUHFW�UHDOLVP��EHFDXVH�LW�KROGV�WKDW�H[WHUQDO�REMHFWV�DUH�SHUFHLYHG�GLUHFWO\��EƗK\D�SUDW\DNৢD�
YƗGD��

%XGGKLVP� LV� GLYLGHG�� RQ� UHOLJLRXV� PDWWHUV�� LQWR� WKH� WZR� ZHOO�NQRZQ� VFKRROV�� +ƯQD\ƗQD�
IORXULVKLQJ�QRZ�LQ�WKH�VRXWK��LQ�&H\ORQ��%XUPD�DQG�6LDP��DQG�0DKƗ\ƗQD��IRXQG�QRZ�LQ�WKH�QRUWK��LQ
7LEHW��&KLQD�DQG�-DSDQ��7KH�ILUVW�WZR�RI�WKH�IRXU�SKLORVRSKLFDO�VFKRROV�PHQWLRQHG�DERYH�FRPH�XQGHU
WKH�0DKƗ\ƗQD�DQG�WKH�ODVW�WZR�XQGHU�WKH�+ƯQD\ƗQD��7KH�PRVW�LPSRUWDQW�UHOLJLRXV�TXHVWLRQ�RQ�ZKLFK
WKHVH�WZR�VFKRROV�GLIIHU�LV��:KDW�LV�WKH�REMHFW�RI�QLUYƗ৆D"�7KH�+ƯQD\ƗQD�KROGV�WKDW�QLUYƗ৆D�VKRXOG�EH
VRXJKW� LQ�RUGHU� WKDW� WKH� LQGLYLGXDO�PD\�SXW�DQ�HQG� WR�KLV�RZQ�PLVHU\��7KH�0DKƗ\ƗQD� WKLQNV��RQ� WKH
RWKHU�KDQG��WKDW�WKH�REMHFW�RI�QLUYƗ৆D�LV�QRW�WR�SXW�DQ�HQG�WR�RQH
V�RZQ�PLVHU\��EXW�WR�REWDLQ�SHUIHFW
ZLVGRP�ZLWK�ZKLFK�WKH�OLEHUDWHG�FDQ�ZRUN�IRU�WKH�VDOYDWLRQ�RI�DOO�EHLQJV�LQ�PLVHU\�

�� 7KH�1\Ɨ\D�6\VWHP
7KH�1\Ɨ\D�V\VWHP�LV�WKH�ZRUN�RI�WKH�JUHDW�VDJH�*DXWDPD��,W�LV�D�UHDOLVWLF�SKLORVRSK\�EDVHG�PDLQO\�RQ
ORJLFDO� JURXQGV�� ,W� DGPLWV� IRXU� VHSDUDWH� VRXUFHV� RI� WUXH� NQRZOHGJH�� YL]�� SHUFHSWLRQ� �SUDW\DNৢD��
LQIHUHQFH� �DQXPƗQD��� FRPSDULVRQ� �XSDPƗQD�� DQG� WHVWLPRQ\� �ĞDEGD��� 3HUFHSWLRQ� LV� WKH� GLUHFW
NQRZOHGJH�RI�REMHFWV�SURGXFHG�E\�WKHLU�UHODWLRQ�WR�RXU�VHQVHV��,W�PD\�EH�H[WHUQDO��EƗK\D��RU�LQWHUQDO
�ƗQWDUD���DFFRUGLQJ�DV� WKH�VHQVH�FRQFHUQHG�LV�H[WHUQDO�� OLNH� WKH�H\H�DQG�WKH�HDU��RU� LQWHUQDO�� OLNH� WKH
PLQG� �PDQDV��� ,QIHUHQFH� LV� WKH� NQRZOHGJH� RI� REMHFWV�� QRW� WKURXJK� SHUFHSWLRQ�� EXW� WKURXJK� WKH
DSSUHKHQVLRQ�RI�VRPH�PDUN��OLৄJD��ZKLFK�LV�LQYDULDEO\�UHODWHG�WR�WKH�LQIHUUHG�REMHFWV��VƗGK\D���7KH
LQYDULDEOH�UHODWLRQ�EHWZHHQ�WKH�WZR�LV�FDOOHG�Y\ƗSWL��,Q�LQIHUHQFH�WKHUH�DUH�DW�OHDVW�WKUHH�SURSRVLWLRQV
DQG�DW�PRVW�WKUHH�WHUPV��YL]��WKH�SDNৢD�RU�PLQRU�WHUP�DERXW�ZKLFK�ZH�LQIHU�VRPHWKLQJ��WKH�VƗGK\D�RU
PDMRU�WHUP�ZKLFK�LV�WKH�LQIHUUHG�REMHFW��DQG�WKH�OLQJD�RU�VƗGKDQD�RU�PLGGOH�WHUP�ZKLFK�LV�LQYDULDEO\



UHODWHG�WR�WKH�PDMRU��DQG�LV�SUHVHQW�LQ�WKH�PLQRU��7R�LOOXVWUDWH��
7KH�KLOO�LV�ILHU\��EHFDXVH�LW�VPRNHV��DQG
ZKDWHYHU�VPRNHV�LV�ILHU\�
�&RPSDULVRQ�LV�WKH�NQRZOHGJH�RI�WKH�UHODWLRQ�EHWZHHQ�D�QDPH�DQG�WKLQJV�VR
QDPHG�RQ�WKH�EDVLV�RI�D�JLYHQ�GHVFULSWLRQ�RI�WKHLU�VLPLODULW\�WR�VRPH�IDPLOLDU�REMHFW��$�PDQ�LV�WROG
WKDW�D�JDYD\D�LV�OLNH�D�FRZ��7KHQ�KH�ILQGV�DQ�DQLPDO�LQ�WKH�IRUHVW��ZKLFK�VWULNLQJO\�UHVHPEOHV�WKH�FRZ�
DQG�FRPHV�WR�NQRZ�WKDW�WKH�DQLPDO�PXVW�EH�D�JDYD\D��6XFK�NQRZOHGJH�LV�GHULYHG�IURP�XSDPƗQD�RU
FRPSDULVRQ��ĝDEGD�RU�YHUEDO�WHVWLPRQ\�LV�WKH�NQRZOHGJH�DERXW�DQ\WKLQJ�GHULYHG�IURP�WKH�VWDWHPHQWV
RI�DXWKRULWDWLYH�SHUVRQV��$�VFLHQWLVW� WHOOV�XV� WKDW�ZDWHU� LV�D�FRPSRXQG�RI�K\GURJHQ�DQG�R[\JHQ� LQ�D
FHUWDLQ�SURSRUWLRQ��$OWKRXJK�ZH�PD\�QRW�KDYH�YHULILHG�WKH�WUXWK�RXUVHOYHV��ZH�NQRZ�LW�RQ�WKH�DXWKRULW\
RI� WKH� VFLHQWLVW�� +HUH� RXU� NQRZOHGJH� LV� GHULYHG� IURP� ĝDEGD� RU� WHVWLPRQ\�� $OO� RWKHU� VRXUFHV� RI
NQRZOHGJH�KDYH�EHHQ�UHGXFHG�E\�WKH�1DL\ƗKLNDV�WR�WKHVH�IRXU�

7KH�REMHFWV�RI�NQRZOHGJH��DFFRUGLQJ� WR� WKH�1\Ɨ\D��DUH� WKH�VHOI�� WKH�ERG\�� WKH�VHQVHV�DQG� WKHLU
REMHFWV�� FRJQLWLRQ� �EXGGKL��� PLQG� �PDQDV��� DFWLYLW\� �SUDY৚WWL��� PHQWDO� GHIHFWV� �GRৢD��� UHELUWK
�SUHW\DEKƗYD��� WKH� IHHOLQJV� RI� SOHDVXUH� DQG� SDLQ� �SKDOD�� VXIIHULQJ� �GXতNKD��� DQG� IUHHGRP� IURP
VXIIHULQJ��DSDYDUJD���7KH�1\Ɨ\D��OLNH�PDQ\�RWKHU�V\VWHPV�RI�,QGLDQ�SKLORVRSK\��VHHNV�WR�GHOLYHU�WKH
VHOI�IURP�LWV�ERQGDJH�WR�WKH�ERG\��WKH�VHQVHV�DQG�WKHLU�REMHFWV��$FFRUGLQJ�WR�LW��WKH�VHOI�LV�GLVWLQFW�IURP
WKH�ERG\�DQG�WKH�PLQG��7KH�ERG\�LV�RQO\�D�FRPSRVLWH�VXEVWDQFH�PDGH�RI�PDWWHU��7KH�PLQG��PDQDV��LV�D
VXEWOH��LQGLYLVLEOH�DQG�HWHUQDO�VXEVWDQFH��D৆X���,W�VHUYHV�WKH�VRXO�DV�DQ�LQVWUXPHQW�IRU�WKH�SHUFHSWLRQ�RI
SV\FKLF�TXDOLWLHV�OLNH�SOHDVXUH��SDLQ��HWF��,W�LV��WKHUHIRUH��FDOOHG�DQ�LQWHUQDO�VHQVH��7KH�VHOI��ƗWPDQ��LV
DQRWKHU� VXEVWDQFH� ZKLFK� LV� TXLWH� GLVWLQFW� IURP� WKH� PLQG� DQG� WKH� ERG\�� ,W� DFTXLUHV� WKH� DWWULEXWH� RI
FRQVFLRXVQHVV� ZKHQ� LW� LV� UHODWHG� WR� DQ\� REMHFW� WKURXJK� WKH� VHQVHV�� %XW� FRQVFLRXVQHVV� LV� QRW� DQ
HVVHQWLDO�TXDOLW\�RI�WKH�VHOI��,W�LV�DQ�DFFLGHQWDO�RU�DGYHQWLWLRXV�TXDOLW\�ZKLFK�FHDVHV�WR�TXDOLI\�WKH�VHOI
LQ�WKH�VWDWH�RI�PXNWL�RU�OLEHUDWLRQ��:KLOH�WKH�PLQG��PDQDV��LV�LQILQLWHVLPDO�OLNH�DQ�DWRP��WKH�VHOI�LV�DOO�
SHUYDGLQJ��YLEKX���LQGHVWUXFWLEOH�DQG�HWHUQDO��,W�LV�DQ�DJHQW�ZKLFK�OLNHV�DQG�GLVOLNHV�REMHFWV�DQG�WULHV
WR�REWDLQ�RU�DYRLG�WKHP�DQG�HQMR\V�RU�VXIIHUV� WKH�FRQVHTXHQFHV�RI� LWV�DFWLRQV��,W� LV� LJQRUDQFH�RI� WKH
WUXWK� �PLWK\D�MQDQD�� DQG� WKH� FRQVHTXHQW� IDXOWV� RI� GHVLUH�� DYHUVLRQ� DQG� LQIDWXDWLRQ� �UƗJD�� GYHৢD� DQG
PRKD�� WKDW� LPSHO� WKH� VHOI� WR� DFW� IRU� JRRG� DQG� EDG� HQGV� DQG� SOXQJH� LW� LQWR� WKH� ZRUOG� RI� VLQ� DQG
VXIIHULQJ��ELUWK�DQG�GHDWK��/LEHUDWLRQ��DSDYDUJD��PHDQV�WKH�DEVROXWH�FHVVDWLRQ�RI�DOO�SDLQ�DQG�VXIIHULQJ
EURXJKW�DERXW�E\�WKH�ULJKW�NQRZOHGJH�RI�UHDOLW\��WDWWYD�MxƗQD���6RPH�SHRSOH�WKLQN�WKDW�LW�LV�D�VWDWH�RI
KDSSLQHVV��%XW� WKLV� LV�HQWLUHO\�ZURQJ��IRU� WKHUH� LV�QR�SOHDVXUH�ZLWKRXW�SDLQ�� MXVW�DV� WKHUH� LV�QR� OLJKW
ZLWKRXW�VKDGH��6R�OLEHUDWLRQ�LV�RQO\�UHOHDVH�IURP�SDLQ�DQG�QRW�SOHDVXUH�RU�KDSSLQHVV�

7KH� H[LVWHQFH� RI�*RG� LV� SURYHG� E\� WKH�1DL\Ɨ\LNDV� E\� VHYHUDO� DUJXPHQWV��*RG� LV� WKH� XOWLPDWH
FDXVH�RI�WKH�FUHDWLRQ��PDLQWHQDQFH�DQG�GHVWUXFWLRQ�RI�WKH�ZRUOG��+H�GLG�QRW�FUHDWH�WKH�ZRUOG�RXW�RI
QRWKLQJ��EXW�RXW�RI�HWHUQDO�DWRPV��VSDFH��WLPH��HWKHU��PLQGV�DQG�VRXOV��7KLV�ZRUOG�KDV�EHHQ�FUHDWHG�LQ
RUGHU� WKDW� LQGLYLGXDO� VRXOV� �MƯYDV�� PLJKW� HQMR\� SOHDVXUH� RU� VXIIHU� SDLQ� DFFRUGLQJ� WR� WKH� PHULW� RU
GHPHULW� RI� WKHLU� DFWLRQV� LQ� RWKHU� OLYHV� DQG� LQ� RWKHU�ZRUOGV�� 7KH�PRVW� SRSXODU� DUJXPHQW� IRU�*RG
V
H[LVWHQFH� LV�� 
$OO� WKLQJV� RI� WKH� ZRUOG� OLNH� PRXQWDLQV� DQG� VHDV�� WKH� VXQ� DQG� WKH� PRRQ�� DUH� HIIHFWV�
EHFDXVH�WKH\�DUH�PDGH�XS�RI�SDUWV��7KHUHIRUH��WKH\�PXVW�KDYH�D�PDNHU��NDUWƗ��
�7KH�LQGLYLGXDO�VHOYHV
FDQQRW�EH�WKH�PDNHU�RU�FUHDWRU�RI�WKH�ZRUOG��EHFDXVH�WKH\�DUH�OLPLWHG�LQ�SRZHU�DQG�NQRZOHGJH��DQG�VR
FDQQRW� GHDO�ZLWK� VXFK� VXEWOH� DQG� LPSHUFHSWLEOH� HQWLWLHV� DV� DWRPV�� RI�ZKLFK� DOO� SK\VLFDO� WKLQJV� DUH
FRPSRVHG��7KH�FUHDWRU�RI�WKH�ZRUOG�PXVW�EH�DQ�LQWHOOLJHQW�VSLULW�ZLWK�XQOLPLWHG�SRZHU�DQG�ZLVGRP�
DQG�FDSDEOH�RI�PDLQWDLQLQJ�WKH�PRUDO�RUGHU�RI�WKH�XQLYHUVH��*RG�FUHDWHG�WKH�ZRUOG�QRW�IRU�DQ\�HQG�RI
+LV�RZQ��EXW�IRU�WKH�JRRG�RI�DOO�OLYLQJ�EHLQJV��7KLV��KRZHYHU��GRHV�QRW�PHDQ�WKDW�WKHUH�PXVW�EH�RQO\
KDSSLQHVV�DQG�QR�PLVHU\� LQ� WKH�ZRUOG�� ,I� LQGLYLGXDO� VHOYHV�KDYH�DQ\� IUHHGRP�RI�ZLOO� LQ� WKHP�� WKH\
ZRXOG�DFW�IRU�JRRG�RU�EDG�HQGV�DQG�WKHUHE\�EULQJ�KDSSLQHVV�RU�PLVHU\�RQ�WKHPVHOYHV��%XW�XQGHU�WKH
ORYLQJ�FDUH�DQG�ZLVH�JXLGDQFH�RI� WKH�'LYLQH�%HLQJ�� DOO� LQGLYLGXDOV� FDQ� VRRQHU�RU� ODWHU� DWWDLQ� ULJKW



NQRZOHGJH�DERXW�WKHPVHOYHV�DQG�WKH�ZRUOG��DQG�WKHUHE\�ILQDO�UHOHDVH�IURP�DOO�VXIIHULQJ��PXNWL��

�� 7KH�9DLĞHৢLND�6\VWHP
7KH�9DLĞHৢLND�V\VWHP�ZDV�IRXQGHG�E\� WKH�VDJH�.D৆ƗGD�DOVR�QDPHG�8OǌND�� ,W� LV�DOOLHG� WR� WKH�1\Ɨ\D
V\VWHP�DQG�KDV�WKH�VDPH�HQG�LQ�YLHZ��QDPHO\��WKH�OLEHUDWLRQ�RI�WKH�LQGLYLGXDO�VHOI��,W�EULQJV�DOO�REMHFWV
RI�NQRZOHGJH��L�H��WKH�ZKROH�ZRUOG��XQGHU�WKH�VHYHQ�FDWHJRULHV�RI�VXEVWDQFH��GUDY\D���TXDOLW\��JXQD��
DFWLRQ��NDUPD���JHQHUDOLW\��VƗPƗQ\D���SDUWLFXODULW\��YLĞHৢD���WKH�UHODWLRQ�RI�LQKHUHQFH��VƗPDYƗ\D���DQG
QRQ�H[LVWHQFH��DEKƗYD��

$� VXEVWDQFH� LV� WKH� VXEVWUDWXP�RI�TXDOLWLHV� DQG�DFWLYLWLHV�� EXW� LV� GLIIHUHQW� IURP�ERWK��7KHUH� DUH
QLQH�NLQGV�RI�VXEVWDQFHV��YL]��HDUWK��ZDWHU��ILUH��DLU��HWKHU��ƗNƗĞD���WLPH��VSDFH��VRXO�DQG�PLQG��PDQDV��
2I� WKHVH�� WKH� ILUVW� ILYH�DUH�FDOOHG� WKH�SK\VLFDO�HOHPHQWV� �EKǌWDV��DQG�KDYH� UHVSHFWLYHO\� WKH� VSHFLILF
TXDOLWLHV�RI� VPHOO�� WDVWH�� FRORXU�� WRXFK�DQG� VRXQG��7KH� ILUVW� IRXU� DUH� FRPSRVHG�RI� WKH� IRXU� NLQGV� RI
DWRPV� �RI�HDUWK��ZDWHU�� ILUH�DQG�DLU��ZKLFK�DUH� LQYLVLEOH�DQG� LQGHVWUXFWLEOH�SDUWLFOHV�RI�PDWWHU��7KH
DWRPV�DUH�XQFUHDWHG�DQG�HWHUQDO�HQWLWLHV�ZKLFK�ZH�JHW�E\�UHVROYLQJ�DQ\�PDWHULDO�REMHFW�LQWR�VPDOOHU
DQG� VPDOOHU� SDUWV� WLOO� ZH� FRPH� WR� VXFK� DV� FDQQRW� EH� IXUWKHU� GLYLGHG�� ƖNƗĞD�� VSDFH� DQG� WLPH� DUH
LPSHUFHSWLEOH�VXEVWDQFHV��HDFK�RI�ZKLFK� LV�RQH��HWHUQDO�DQG�DOO�SHUYDGLQJ��7KH�PLQG��PDQDV�� LV�DQ
HWHUQDO�VXEVWDQFH�ZKLFK�LV�QRW�DOO�SHUYDGLQJ��EXW�LQILQLWHO\�VPDOO�OLNH�DQ�DWRP��,W�LV�WKH�LQWHUQDO�VHQVH
ZKLFK�LV�GLUHFWO\�RU�LQGLUHFWO\�FRQFHUQHG�LQ�DOO�SV\FKLFDO�IXQFWLRQV�OLNH�FRJQLWLRQ��IHHOLQJ�DQG�ZLOOLQJ�
7KH�PLQG�EHLQJ�DWRPLF�ZH�FDQQRW�KDYH�PRUH�WKDQ�RQH�H[SHULHQFH�DW�RQH�LQVWDQW�RI�WLPH��7KH�VRXO�LV�DQ
HWHUQDO�DQG�DOO�SHUYDGLQJ�VXEVWDQFH�ZKLFK�LV�WKH�VXEVWUDWXP�RI�WKH�SKHQRPHQD�RI�FRQVFLRXVQHVV��7KH
LQGLYLGXDO�VRXO�LV�SHUFHLYHG�LQWHUQDOO\�E\�WKH�PLQG�RI�WKH�LQGLYLGXDO��DV�ZKHQ�RQH�VD\V�
,�DP�KDSS\
�
7KH�VXSUHPH�VRXO�RU�*RG�LV�LQIHUUHG�DV�WKH�FUHDWRU�RI�WKH�ZRUOG�RI�HIIHFWV��*RG�FUHDWHV�WKH�ZRUOG�RXW
RI�HWHUQDO�DWRPV��7KH�FRPSRVLWLRQ�DQG�GHFRPSRVLWLRQ�RI�DWRPV�H[SODLQ�WKH�RULJLQ�DQG�GHVWUXFWLRQ�RI
WKH�FRPSRVLWH�REMHFWV�RI�WKH�ZRUOG��%XW�WKH�DWRPV�FDQQRW�PRYH�DQG�DFW�E\�WKHPVHOYHV��7KH�XOWLPDWH
VRXUFH�RI�WKHLU�DFWLRQV�LV�WR�EH�IRXQG�LQ�WKH�ZLOO�RI�*RG��ZKR�GLUHFWV�WKHLU�RSHUDWLRQV�DFFRUGLQJ�WR�WKH
ODZ�RI�NDUPD��7KH�DWRPV�DUH�PDGH�WR�FRPSRVH�D�ZRUOG�WKDW�EHILWV�WKH�XQVHHQ�PRUDO�GHVHUWV��DG৚ৢ৬D��RI
LQGLYLGXDO� VRXOV� DQG� VHUYHV� WKH� SXUSRVH� RI� PRUDO� GLVSHQVDWLRQ�� 7KLV� LV� WKH� DWRPLF� WKHRU\� RI� WKH
9DLĞHৢLNDV��,W�LV�UDWKHU�WHOHRORJLFDO�WKDQ�PHFKDQLVWLF�DQG�PDWHULDOLVWLF�OLNH�RWKHU�DWRPLF�WKHRULHV�

$� TXDOLW\� LV� WKDW� ZKLFK� H[LVWV� LQ� D� VXEVWDQFH� DQG� KDV� LWVHOI� QR� TXDOLW\� RU� DFWLYLW\�� :KLOH� D
VXEVWDQFH�FDQ�H[LVW�E\�LWVHOI��D�TXDOLW\�FDQQRW�H[LVW�XQOHVV�LW�EH�LQ�VRPH�VXEVWDQFH��7KHUH�LV�QR�DFWLYLW\
RU�PRYHPHQW�LQ�WKH�TXDOLWLHV�RI�WKLQJV��7KHUH�DUH�DOWRJHWKHU�WZHQW\�IRXU�NLQGV�RI�TXDOLWLHV��YL]��FRORXU�
WDVWH�� VPHOO�� WRXFK�� VRXQG�� QXPEHU�� PDJQLWXGH�� GLVWLQFWQHVV� �S৚WKDNWYD��� FRQMXQFWLRQ� �VDী\RJD��
GLVMXQFWLRQ� �YLEKƗJD��� UHPRWHQHVV� �SDUDWYD��� QHDUQHVV� �DSDUDWYD��� IOXLGLW\� �GUDYDWYD��� YLVFLGLW\
�VQHKD���FRJQLWLRQ��EXGGKL���SOHDVXUH��SDLQ��GHVLUH��DYHUVLRQ��VWULYLQJ��SUD\DWQD���KHDYLQHVV��JXUXWYD��
WHQGHQF\��VDীVNƗUD���PHULW��GKDUPD��DQG�GHPHULW��DGKDUPD����

$Q� DFWLRQ� LV� D�PRYHPHQW��/LNH� TXDOLW\�� LW� EHORQJV� RQO\� WR� VXEVWDQFHV��7KHUH� DUH� ILYH� NLQGV� RI
DFWLRQ��YL]��WKURZLQJ�XSZDUG��XWNৢHSD৆D���WKURZLQJ�GRZQZDUG��DYDNৢHSD৆D���FRQWUDFWLRQ��ƗNXxFDQD��
H[SDQVLRQ��SUDVƗUD৆D��DQG�JRLQJ��JDPDQD��

$OO�FRZV�KDYH�LQ�WKHP�D�FHUWDLQ�FRPPRQ�QDWXUH�IRU�ZKLFK�WKH\�DUH�JURXSHG�LQWR�RQH�FODVV�DQG
H[FOXGHG�IURP�RWKHU�FODVVHV��7KLV�LV�FDOOHG�
JRWYD
�RU�FRZQHVV�DQG�LV�WKH�VƗPƗQ\D�RU�XQLYHUVDO�LQ�WKHP
6LQFH�FRZQHVV�LV�QRW�JHQHUDWHG�E\�WKH�ELUWK�RI�DQ\�FRZ�QRU�GHVWUR\HG�E\�WKH�GHDWK�RI�DQ\��LW�LV�HWHUQDO�
$�XQLYHUVDO�LV�WKXV�WKH�HWHUQDO�HVVHQFH�FRPPRQ�WR�DOO�WKH�LQGLYLGXDOV�RI�D�FODVV�



3DUWLFXODULW\� �YLĞHৢD�� LV� WKH� JURXQG� RI� WKH� XOWLPDWH� GLIIHUHQFHV� RI� WKLQJV�� 2UGLQDULO\�� ZH
GLVWLQJXLVK�RQH�WKLQJ�IURP�DQRWKHU�E\�WKH�SHFXOLDULWLHV�RI�LWV�SDUWV�DQG�RWKHU�TXDOLWLHV��%XW�KRZ�DUH�ZH
WR�GLVWLQJXLVK� WKH�XOWLPDWH�VLPSOH�DQG�HWHUQDO�VXEVWDQFHV�RI� WKH�ZRUOG�� OLNH� WZR�DWRPV�RI� WKH�HDUWK"
7KHUH�PXVW�EH�VRPH�XOWLPDWH�GLIIHUHQFH�RU�SHFXOLDULW\�LQ�HDFK�RI�WKHP��RWKHUZLVH�WKH\�ZRXOG�QRW�EH
GLIIHUHQW�� ERWK� KDYLQJ� DOO� WKH� TXDOLWLHV� RI� WKH� HDUWK�� 3DUWLFXODULW\� VWDQGV� IRU� WKH� SHFXOLDULW\� RU
LQGLYLGXDOLW\�RI�WKH�HWHUQDO�HQWLWLHV�RI�WKH�ZRUOG��,W�LV�WKH�VSHFLDO�WUHDWPHQW�RI�WKLV�FDWHJRU\�RI�YLĞHৢD
WKDW�H[SODLQV�WKH�QDPH�
9DLĞHৢLND
�JLYHQ�WR�WKLV�V\VWHP�RI�SKLORVRSK\�

,QKHUHQFH� �VDPDYƗ\D�� LV� WKH�SHUPDQHQW� RU� HWHUQDO� UHODWLRQ�E\�ZKLFK� D�ZKROH� LV� LQ� LWV� SDUWV�� D
TXDOLW\� RU� DQ� DFWLRQ� LV� LQ� D� VXEVWDQFH�� WKH� XQLYHUVDO� LV� LQ� WKH� SDUWLFXODUV�� 7KH� FORWK� DV� RQH�ZKROH
DOZD\V�H[LVWV�LQ�WKH�WKUHDGV��TXDOLWLHV�OLNH�
JUHHQ�
�
VZHHW
�DQG�
IUDJUDQW�
�DQG�PRWLRQV�RI�GLIIHUHQW�NLQGV
DELGH�LQ�VRPH�VXEVWDQFHV��&RZQHVV�DV�D�XQLYHUVDO�LV�LQ�DOO�FRZV��7KLV�SHUPDQHQW�UHODWLRQ�EHWZHHQ�WKH
ZKROH�DQG�LWV�SDUWV��EHWZHHQ�WKH�XQLYHUVDO�DQG�LWV�LQGLYLGXDOV��DQG�EHWZHHQ�TXDOLWLHV�RU�DFWLRQV�DQG
WKHLU�VXEVWDQFHV��LV�NQRZQ�DV�VDPDYƗ\D�RU�LQKHUHQFH�

1RQ�H[LVWHQFH��DEKƗYD��VWDQGV�IRU�DOO�QHJDWLYH�IDFWV�� 
7KHUH� LV�QR�VQDNH�KHUH�
� 
WKDW� URVH� LV�QRW
UHG�
� 
WKHUH�LV�QR�VPHOO�LQ�SXUH�ZDWHU
�DUH�SURSRVLWLRQV�ZKLFK�H[SUHVV�UHVSHFWLYHO\�WKH�QRQ�H[LVWHQFH
RI�WKH�VQDNH��UHGQHVV�DQG�VPHOO�LQ�FHUWDLQ�WKLQJV��$OO�VXFK�FDVHV�RI�QRQ�H[LVWHQFH�DUH�EURXJKW�XQGHU�WKH
FDWHJRU\�RI�DEKƗYD��,W�LV�RI�IRXU�NLQGV��QDPHO\��SUƗJDEKƗYD��GKYDীVƗEKƗYD��DW\DQWƗEKƗYD��WKHVH�WKUHH
EHLQJ� SXW� WRJHWKHU� XQGHU� VDীVDU� JƗEKƗYD� RU� WKH� DEVHQFH� RI� RQH� WKLQJ� LQ� DQRWKHU� WKLQJ��� DQG
DQ\RQ\ƗEKƗYD��7KH�ILUVW�PHDQV�WKH�QRQ�H[LVWHQFH�RI�D�WKLQJ�EHIRUH��SULRU�WR��LWV�SURGXFWLRQ��H�J�� WKH
QRQ�H[LVWHQFH�RI�SRW�LQ�FOD\�EHIRUH�LW�LV�SURGXFHG�E\�WKH�SRWWHU��7KH�VHFRQG�LV�WKH�QRQ�H[LVWHQFH�RI�D
WKLQJ�DIWHU�LWV�GHVWUXFWLRQ��GKYDীVD���H�J��WKH�QRQ�H[LVWHQFH�RI�WKH�SRW�LQ�LWV�EURNHQ�SDUWV��7KH�WKLUG�LV
WKH�DEVHQFH�RI�D�WKLQJ�LQ�DQRWKHU�WKLQJ�IRU�DOO�WLPH²SDVW��SUHVHQW�DQG�IXWXUH��H�J��WKH�QRQ�H[LVWHQFH�RI
FRORXU�LQ�WKH�DLU��7KH�ODVW�NLQG�UHSUHVHQWV�WKH�GLIIHUHQFH�RI�RQH�WKLQJ�IURP�DQRWKHU��:KHQ�WZR�WKLQJV
�VD\�D�MDU�DQG�D�FORWK��GLIIHU�IURP�HDFK�RWKHU��WKHUH�LV�WKH�QRQ�H[LVWHQFH�RI�HLWKHU�DV�WKH�RWKHU��7KH�MDU
LV�QRW� WKH�FORWK��QRU� LV� WKH�FORWK� WKH� MDU��7KLV�PXWXDO�QRQ�H[LVWHQFH�RI� WZR�GLIIHUHQW� WKLQJV� LV� FDOOHG
DQ\RQ\ƗEKƗYD�

:LWK�UHJDUG�WR�*RG�DQG�OLEHUDWLRQ�RI�WKH�LQGLYLGXDO�VRXO��WKH�9DLĞHৢLND�WKHRU\�LV�VXEVWDQWLDOO\�WKH
VDPH�DV�WKDW�RI�WKH�1\Ɨ\D�

�� 7KH�6ƗৄNK\D�6\VWHP
7KH�6ƗৄNK\D�LV�D�SKLORVRSK\�RI�GXDOLVWLF�UHDOLVP��DWWULEXWHG�WR�WKH�VDJH�.DSLOD��,W�DGPLWV�WZR�XOWLPDWH
UHDOLWLHV�� QDPHO\�� SXUXৢD� DQG� SUDN৚WL�� ZKLFK� DUH� LQGHSHQGHQW� RI� HDFK� RWKHU� LQ� UHVSHFW� RI� WKHLU
H[LVWHQFH��7KH�SXUXৢD�LV�DQ�LQWHOOLJHQW�SULQFLSOH��RI�ZKLFK�FRQVFLRXVQHVV��FDLWDQ\D��LV�QRW�DQ�DWWULEXWH�
EXW� WKH� YHU\� HVVHQFH�� ,W� LV� WKH� VHOI�ZKLFK� LV� TXLWH� GLVWLQFW� IURP� WKH� ERG\�� WKH� VHQVHV� DQG� WKH�PLQG
�PDQDV���,W�LV�EH\RQG�WKH�ZKROH�ZRUOG�RI�REMHFWV��DQG�LV�WKH�HWHUQDO�FRQVFLRXVQHVV�ZKLFK�ZLWQHVVHV
WKH� FKDQJHV� DQG� DFWLYLWLHV� JRLQJ� RQ� LQ� WKH� ZRUOG�� EXW� GRHV� QRW� LWVHOI� DFW� DQG� FKDQJH� LQ� DQ\� ZD\�
3K\VLFDO� WKLQJV� OLNH� FKDLUV�� EHGV�� HWF�� H[LVW� IRU� WKH� HQMR\PHQW� RI� EHLQJV� RWKHU� WKDQ� WKHPVHOYHV�
7KHUHIRUH��WKHUH�PXVW�EH�WKH�SXUXৢD�RU�WKH�VHOI�ZKLFK�LV�GLVWLQFW�IURP�SUDN৚WL�RU�SULPDU\�PDWWHU��EXW�LV
WKH�HQMR\HU� �EKRNWƗ��RI� WKH�SURGXFWV�RI�SUDN৚WL��7KHUH�DUH�PDQ\�GLIIHUHQW� VHOYHV� UHODWHG� WR�GLIIHUHQW
ERGLHV��IRU�ZKHQ�VRPH�PHQ�DUH�KDSS\��RWKHUV�DUH�XQKDSS\��VRPH�GLH�EXW�RWKHUV�OLYH�

3UDN৚WL�LV�WKH�XOWLPDWH�FDXVH�RI�WKH�ZRUOG��,W�LV�DQ�HWHUQDO�XQFRQVFLRXV�SULQFLSOH��MDGD��ZKLFK�LV
DOZD\V�FKDQJLQJ�DQG�KDV�QR�RWKHU�HQG�WKDQ�WKH�VDWLVIDFWLRQ�RI�WKH�VHOYHV��6DWWYD��UDMDV�DQG�WDPDV�DUH



WKUHH�FRQVWLWXHQWV�RI�SUDN৚WL�ZKLFK�KROGV�WKHP�WRJHWKHU�LQ�D�VWDWH�RI�UHVW�RU�HTXLOLEULXP��VƗP\ƗYDVWKƗ��
7KH�WKUHH�DUH�FDOOHG�JX৆DV��%XW�WKH\�DUH�QRW�TXDOLWLHV�RU�DWWULEXWHV�LQ�DQ\�VHQVH��5DWKHU��WKH\�DUH�WKUHH
VXEVWDQWLDO�HOHPHQWV�ZKLFK�FRQVWLWXWH�SUDN৚WL�OLNH�WKUHH�FRUGV�PDNLQJ�XS�D�URSH��7KH�H[LVWHQFH�RI�WKH
JX৆DV�LV�LQIHUUHG�IURP�WKH�TXDOWLHV�RI�SOHDVXUH��SDLQ�DQG�LQGLIIHUHQFH�ZKLFK�ZH�ILQG�LQ�DOO�WKH�WKLQJV�RI
WKH� ZRUOG�� 7KH� VDPH� VZHHW� LV� OLNHG� RU� GLVOLNHG� RU� WUHDWHG� ZLWK� LQGLIIHUHQFH� E\� WKH� VDPH� PDQ� LQ
GLIIHUHQW�FRQGLWLRQV��7KH�VDPH�VDODG�LV�WDVWHIXO�WR�VRPH�SHUVRQ��GLVWDVWHIXO�WR�DQRWKHU�DQG�LQVLSLG�WR�D
WKLUG��1RZ�WKH�FDXVH�DQG�WKH�HIIHFW�DUH�HVVHQWLDOO\�LGHQWLFDO��7KH�HIIHFW�LV�WKH�PDQLIHVWHG�FRQGLWLRQ�RI
WKH� FDXVH��H�J�� RLO� DV� DQ� HIIHFW�PDQLIHVWV�ZKDW� LV� DOUHDG\� FRQWDLQHG� LQ� WKH� VHHGV��7KH� WKLQJV� RI� WKH
ZRUOG�DUH�HIIHFWV�ZKLFK�KDYH� WKH�TXDOLWLHV�RI�SOHDVXUH��SDLQ�DQG� LQGLIIHUHQFH��7KHUHIRUH��SUDN৚WL�RU
SUDGKƗQD�ZKLFK�LV�WKHLU�XOWLPDWH�FDXVH�PXVW�KDYH�WKH�WKUHH�HOHPHQWV�RI�VDWWYD��UDMDV�DQG�WDPDV�ZKLFK
UHVSHFWLYHO\�SRVVHVV�WKH�QDWXUHV�RI�SOHDVXUH��SDLQ�DQG�LQGLIIHUHQFH��DQG�FDXVH�PDQLIHVWDWLRQ��DFWLYLW\
DQG�SDVVLYLW\�

7KH�HYROXWLRQ�RI�WKH�ZRUOG�KDV�LWV�VWDUWLQJ�SRLQW�LQ�WKH�DVVRFLDWLRQ��VDী\RJD��RI�WKH�SXUXৢD�ZLWK
SUDN৚WL��ZKLFK�GLVWXUEV� WKH� RULJLQDO� HTXLOLEULXP�RI� WKH� ODWWHU� DQG�PRYHV� LW� WR� DFWLRQ��7KH� FRXUVH� RI
HYROXWLRQ� LV� DV� IROORZV�� IURP� SUDN৚WL� DULVHV� WKH� JUHDW� JHUP� RI� WKLV� YDVW� XQLYHUVH� ZKLFK� LV� FDOOHG�
WKHUHIRUH��WKH�JUHDW�RQH��PDKDW���7KH�FRQVFLRXVQHVV�RI�WKH�VHOI�LV�UHIOHFWHG�RQ�WKLV�DQG�PDNHV�LW�DSSHDU
DV�FRQVFLRXV��,W�UHSUHVHQWV�WKH�DZDNHQLQJ�RI�QDWXUH�IURP�KHU�FRVPLF�VOXPEHU�DQG�WKH�ILUVW�DSSHDUDQFH
RI�WKRXJKW��DQG��WKHUHIRUH��LW�LV�DOVR�FDOOHG�WKH�,QWHOOHFW��EXGGKL���,W�LV�WKH�FUHDWLYH�WKRXJKW�RI�WKH�ZRUOG
WR�EH�HYROYHG��$KDৄNƗUD��WKH�VHFRQG�SURGXFW��DULVHV�E\�D�IXUWKHU�WUDQVIRUPDWLRQ�RI�WKH�,QWHOOHFW��7KH
IXQFWLRQ�RI� DKDৄNƗUD� LV� WKH� IHHOLQJ�RI� 
,� DQG�PLQH
� �DEKLPƗQD���2ZLQJ� WR� LWV� LGHQWLILFDWLRQ�ZLWK� WKLV
SULQFLSOH��WKH�VHOI�FRQVLGHUV�LWVHOI�WR�EH�DQ�DJHQW��NDUWƗ��ZKLFK�LW�UHDOO\�LV�QRW��)URP�DKDৄNƗUD��ZLWK�DQ
H[FHVV�RI�WKH�HOHPHQW�RI�VDWWYD��DULVH�WKH�ILYH�RUJDQV�RI�NQRZOHGJH��MxƗQHQGUL\D���WKH�ILYH�RUJDQV�RI
DFWLRQ� �NDUPHQGUL\D�� DQG� WKH� PLQG� �PDQDV�� ZKLFK� LV� DW� RQFH� DQ� RUJDQ� RI� NQRZOHGJH� DQG� DFWLYLW\
�XEKD\HQGUL\D���:LWK� DQ� LQFUHDVH� RI� WDPDV�� DKDৄNƗUD� SURGXFHV�� RQ� WKH� RWKHU� KDQG�� WKH� ILYH� VXEWOH
HOHPHQWV��WDQPƗWUD��ZKLFK�DUH�WKH�SRWHQWLDOLWLHV�RI�VRXQG��WRXFK��FRORXU��WDVWH�DQG�VPHOO��)URP�WKH�ILYH
VXEWOH�HOHPHQWV�FRPH�WKH�ILYH�JURVV�HOHPHQWV�RI�ƗNƗĞD�RU�HWKHU��DLU��ILUH��ZDWHU�DQG�HDUWK�LQ�WKH�VDPH
RUGHU��7KXV�ZH�KDYH�DOWRJHWKHU�WZHQW\�ILYH�SULQFLSOHV�LQ�WKH�6ƗৄNK\D��2I�WKHVH��DOO�EXW�WKH�SXUXৢD�LV
FRPSULVHG�E\�SUDN৚WL�ZKLFK�LV�WKH�FDXVH�RU�WKH�XOWLPDWH�VRXUFH�RI�DOO�RWKHU�SK\VLFDO�REMHFWV�LQFOXGLQJ
PLQG��PDWWHU� DQG� OLIH�� 3UDN৚WL� LV� WKH� XQFDXVHG� FDXVH� RI� DOO� REMHFWV��7KH� VHYHQ� SULQFLSOHV� RI�PDKDW�
DKDৄNƗUD�DQG�WKH�ILYH�WDQPƗWUDV�DUH�FDXVHV�RI�FHUWDLQ�HIIHFWV�DQG�WKHPVHOYHV�HIIHFWV�RI�FHUWDLQ�FDXVHV�
7KH� HOHYHQ� VHQVHV� DQG� WKH� ILYH� JURVV� HOHPHQWV� DUH� RQO\� WKH� HIIHFWV� RI� FHUWDLQ� FDXVHV� DQG� QRW
WKHPVHOYHV�WKH�FDXVHV�RI�DQ\WKLQJ�ZKLFK�LV�VXEVWDQWLDOO\�GLIIHUHQW�IURP�WKHP��7KH�SXUXৢD�RU�WKH�VHOI�LV
QHLWKHU�WKH�FDXVH��SUDN৚WL��QRU�WKH�HIIHFW��YLN৚WL��RI�DQ\WKLQJ�

$OWKRXJK�WKH�VHOI�LV�LQ�LWVHOI�IUHH�DQG�LPPRUWDO��\HW�VXFK�LV�WKH�LQIOXHQFH�RI�DYLG\Ɨ�RU�LJQRUDQFH
WKDW�LW�FRQIXVHV�LWVHOI�ZLWK�WKH�ERG\��WKH�VHQVHV�DQG�WKH�PLQG��PDQDV���,W�LV�WKH�ZDQW�RI�GLVFULPLQDWLRQ
�DYLYHND��EHWZHHQ�WKH�VHOI�DQG�WKH�QRW�VHOI�WKDW�LV�UHVSRQVLEOH�IRU�DOO�RXU�VRUURZV�DQG�VXIIHULQJV��:H
IHHO� LQMXUHG� DQG� XQKDSS\�ZKHQ� RXU� ERG\� LV� LQMXUHG� RU� LQGLVSRVHG�� EHFDXVH� ZH� IDLO� WR� UHDOLVH� WKH
GLVWLQFWLRQ�EHWZHHQ�WKH�VHOI�DQG�WKH�ERG\��6LPLODUO\��SOHDVXUH�DQG�SDLQ�LQ�WKH�PLQG�VHHP�WR�DIIHFW�WKH
VHOI�RQO\�EHFDXVH�WKH�VHOI
V�GLVWLQFWLRQ�IURP�WKH�PLQG�LV�QRW�FOHDUO\�SHUFHLYHG�E\�XV��2QFH�ZH�UHDOLVH
WKH� GLVWLQFWLRQ� EHWZHHQ� WKH� VHOI� DQG� WKH� QRW�VHOI� LQFOXGLQJ� WKH� ERG\� DQG� WKH� VHQVHV�� WKH� PLQG�� WKH
LQWHOOHFW�DQG�WKH�HJR��YLYHNDMxƗQD���RXU�VHOI�FHDVHV�WR�EH�DIIHFWHG�E\�WKH�MR\V�DQG�VRUURZV��WKH�XSV�DQG
GRZQV� RI� OLIH�� ,W� UHVWV� LQ� LWVHOI� DV� WKH� GLVSDVVLRQDWH� REVHUYHU� RI� WKH� VKRZ� RI� HYHQWV� LQ� WKH� ZRUOG
ZLWKRXW�EHLQJ�LPSOLFDWHG�LQ�WKHP��7KLV�LV�WKH�VWDWH�RI�OLEHUDWLRQ�RU�IUHHGRP�IURP�VXIIHULQJ�ZKLFK�KDV
EHHQ�YDULRXVO\�GHVFULEHG�DV�PXNWL�� DSDYDUJD��NDLYDO\D�� HWF�� ,W� LV�SRVVLEOH� IRU�XV� WR� DWWDLQ� WKLV� VWDWH
ZKLOH�DOLYH� LQ� WKLV�ZRUOG� �MƯYDQPXNWL��RU�DIWHU� WKLV� OLIH� LQ� WKH�RWKHU�ZRUOG� �YLGHKDPXNWL���%XW�PHUH



NQRZOHGJH�RU�LQWHOOHFWXDO�XQGHUVWDQGLQJ�RI�WKH�WUXWK�ZLOO�QRW�KHOS�RQH�WR�UHDOLVH�RQH
V�VHOI�DQG�WKHUHE\
DWWDLQ�ILQDO�UHOHDVH�IURP�VLQ�DQG�VXIIHULQJ��)RU�WKLV�ZH�UHTXLUH�WR�JR�WKURXJK�D�ORQJ�FRXUVH�RI�VSLULWXDO
WUDLQLQJ�ZLWK�GHHS�GHYRWLRQ� WR��DQG�FRQVWDQW�PHGLWDWLRQ�RQ�� WKH� WUXWK� WKDW� WKH�VHOI� LV� WKH�SXUH�HWHUQDO
FRQVFLRXVQHVV�ZKLFK� LV� EH\RQG� WKH�PLQG�ERG\�FRPSOH[� DQG� DERYH� WKH� VSDFH�WLPH�DQG�FDXVH�HIIHFW
RUGHU�RI�H[LVWHQFH��,W�LV�WKH�XQERUQ�DQG�XQG\LQJ�VSLULW��RI�ZKLFK�WKH�HVVHQFH�LV�IUHHGRP��LPPRUWDOLW\
DQG�OLIH�HWHUQDO��7KH�QDWXUH�DQG�PHWKRGV�RI� WKH�VSLULWXDO� WUDLQLQJ�QHFHVVDU\�IRU�VHOI�UHDOLVDWLRQ�KDYH
EHHQ�HODERUDWHG�LQ�WKH�<RJD�SKLORVRSK\�

:LWK�UHJDUG�WR�WKH�SUREOHP�RI�*RG��ZH�ILQG�WKDW�WKH�PDLQ�WHQGHQF\�RI�WKH�6ƗৄNK\D�LV�WR�GR�DZD\
ZLWK�WKH�WKHLVWLF�EHOLHI��$FFRUGLQJ�WR�LW��WKH�H[LVWHQFH�RI�*RG�FDQQRW�EH�SURYHG�LQ�DQ\ZD\��:H�QHHG
QRW�DGPLW�*RG�WR�H[SODLQ�WKH�ZRUOG��IRU�SUDN৚WL�LV�WKH�DGHTXDWH�FDXVH�RI�WKH�ZRUOG�DV�D�ZKROH��*RG�DV
HWHUQDO�DQG�XQFKDQJLQJ�VSLULW�FDQQRW�EH� WKH�FUHDWRU�RI� WKH�ZRUOG�� IRU� WR�SURGXFH�DQ�HIIHFW� WKH�FDXVH
PXVW�FKDQJH�DQG�WUDQVIRUP�LWVHOI�LQWR�WKH�HIIHFW��6RPH�6ƗৄNK\D�FRPPHQWDWRUV�DQG�ZULWHUV��KRZHYHU�
WU\�WR�VKRZ�WKDW�WKH�V\VWHP�DGPLWV�WKH�H[LVWHQFH�RI�*RG�DV�WKH�VXSUHPH�SHUVRQ�ZKR�LV�WKH�ZLWQHVV�EXW
QRW�WKH�FUHDWRU�RI�WKH�ZRUOG�

�� 7KH�<RJD�6\VWHP
7KH�VDJH�3DWDxMDOL�LV�WKH�IRXQGHU�RI�WKH�<RJD�SKLORVRSK\��7KH�<RJD�LV�FORVHO\�DOOLHG�WR�WKH�6ƗৄNK\D��,W
PRVWO\�DFFHSWV�WKH�HSLVWHPRORJ\�DQG�WKH�PHWDSK\VLFV�RI�WKH�6ƗৄNK\D�ZLWK�LWV�WZHQW\�ILYH�SULQFLSOHV�
EXW�DGPLWV�DOVR�WR�WKH�H[LVWHQFH�RI�*RG��7KH�VSHFLDO�LQWHUHVW�RI�WKLV�V\VWHP�LV�LQ�WKH�SUDFWLFH�RI�\RJD�DV
WKH�PHDQV�WR�WKH�DWWDLQPHQW�RI�YLYHNDMxƗQD�RU�GLVFULPLQDWLYH�NQRZOHGJH�ZKLFK�LV�KHOG�LQ�WKH�6ƗৄNK\D
WR�EH�WKH�HVVHQWLDO�FRQGLWLRQ�RI�OLEHUDWLRQ��$FFRUGLQJ�WR�LW��\RJD�FRQVLVWV�LQ�WKH�FHVVDWLRQ�RI�DOO�PHQWDO
IXQFWLRQV��FLWWDY৚WWLQLURGKD���7KHUH�DUH�ILYH�OHYHOV�RI�PHQWDO�IXQFWLRQV��FLWWDEKǌPL���7KH�ILUVW�LV�FDOOHG
NৢLSWD�RU�WKH�GLVVLSDWHG�FRQGLWLRQ�LQ�ZKLFK�WKH�PLQG�IOLWV�DPRQJ�REMHFWV��7KH�VHFRQG�LV�PǌঌKD�RU�WKH
VWXSHILHG�FRQGLWLRQ�DV�LQ�VOHHS��7KH�WKLUG�LV�FDOOHG�YLNৢLSWD�RU�WKH�UHODWLYHO\�SDFLILHG�FRQGLWLRQ��<RJD
LV� QRW� SRVVLEOH� LQ� DQ\� RI� WKHVH� FRQGLWLRQV�� 7KH� IRXUWK� DQG� WKH� ILIWK� OHYHOV� DUH� FDOOHG� HNƗJUD� DQG
QLUXGGKD��7KH�RQH�LV�D�VWDWH�RI�FRQFHQWUDWLRQ�RI�WKH�PLQG�RQ�VRPH�REMHFW�RI�FRQWHPSODWLRQ��7KH�RWKHU
LV� WKH� FHVVDWLRQ� RI� HYHQ� WKH� DFW� RU� IXQFWLRQ� RI� FRQWHPSODWLRQ�� 7KH� ODVW� WZR� OHYHOV� RI� WKH� PLQG
�FLWWDEKǌPL��DUH�FRQGXFLYH� WR�\RJD��7KHUH�DUH� WZR�NLQGV�RI�\RJD�RU� VDPƗGKL��YL]�� VDীSUDMxƗWD� DQG
DVDীSUDMxƗWD��,Q�WKH�ILUVW�ZH�KDYH�\RJD�LQ�WKH�IRUP�RI�WKH�PLQG
V�SHUIHFW�FRQFHQWUDWLRQ�RQ�WKH�REMHFW�RI
FRQWHPSODWLRQ��DQG��WKHUHIRUH��LQYROYLQJ�D�FOHDU�DSSUHKHQVLRQ�RI�WKDW�REMHFW��,Q�WKH�VHFRQG��WKHUH�LV�WKH
FRPSOHWH�FHVVDWLRQ�RI�DOO�PHQWDO�PRGLILFDWLRQV�DQG��FRQVHTXHQWO\��WKH�HQWLUH�DEVHQFH�RI�DOO�NQRZOHGJH
LQFOXGLQJ�WKDW�RI�WKH�FRQWHPSODWHG�REMHFW�

7KHUH�DUH�HLJKW�VWHSV�LQ�WKH�SUDFWLFH�RI�\RJD��\RJƗৄJD���7KHVH�DUH��\DPD�RU�UHVWUDLQW��QL\DPD�RU
PRUDO�FXOWXUH��ƗVDQD�RU�SRVWXUH��SUƗ৆Ɨ\ƗPD�RU�EUHDWK�FRQWURO��SUDW\ƗKƗUD�RU�ZLWKGUDZDO�RI�WKH�VHQVHV�
GKƗUD৆Ɨ�RU�DWWHQWLRQ��GK\ƗQD�RU�PHGLWDWLRQ�DQG�VDPƗGKL�RU�FRQFHQWUDWLRQ��<DPD�RU�UHVWUDLQW�FRQVLVWV�LQ
DEVWDLQLQJ�IURP�LQMXU\�WR�DQ\�OLIH��IURP�IDOVHKRRG��WKHIW��LQFRQWLQHQFH�DQG�DYDULFH��1L\DPD�RU�PRUDO
FXOWXUH�LV�WKH�FXOWLYDWLRQ�RI�JRRG�KDELWV�OLNH�SXULILFDWLRQ��FRQWHQWPHQW��SHQDQFH��VWXG\�RI�WKH�9HGDV�DQG
FRQWHPSODWLRQ� RI� *RG�� ƖVDQD� LV� WKH� DGRSWLRQ� RI� VWHDG\� DQG� FRPIRUWDEOH� SRVWXUHV�� 3UƗ৆Ɨ\ƗPD� RU
EUHDWK�FRQWURO�LV�UHJXODWHG�LQKDODWLRQ��H[KDODWLRQ�DQG�UHWHQWLRQ�RI�EUHDWK��3UDW\ƗKƗUD�RU�VHQVH�FRQWURO
FRQVLVWV�LQ�ZLWKGUDZLQJ�WKH�VHQVHV�IURP�WKHLU�REMHFWV��'KƗUD৆Ɨ�RU�DWWHQWLRQ�LV�IL[LQJ�WKH�PLQG�RQ�VRPH
LQWUD�RUJDQLF� RU� H[WUD�RUJDQLF� REMHFWV� OLNH� WKH� QRVH�WLS� RU� WKH� PRRQ�� 'K\ƗQD� RU� PHGLWDWLRQ� LV� WKH
VWHDG\�FRQWHPSODWLRQ�RI�WKH�REMHFW�ZLWKRXW�DQ\�EUHDN��6DPƗGKL�RU�FRQFHQWUDWLRQ�LV�WKDW�VWDWH�LQ�ZKLFK



WKH�FRQWHPSODWLYH�FRQVFLRXVQHVV�LV�ORVW�LQ�WKH�FRQWHPSODWHG�REMHFW�DQG�KDV�QR�DZDUHQHVV�RI�LWVHOI�
7KH� <RJD� V\VWHP� LV� FDOOHG� WKH� WKHLVWLF� �VHĞYDUD�� 6ƗৄNK\D� DV� GLVWLQJXLVKHG� IURP� WKH� .DSLOD

6ƗৄNK\D�ZKLFK�LV�JHQHUDOO\�UHJDUGHG�DV�DWKHLVWLF��QLUƯĞYDUD���,W�KROGV�WKDW�*RG�LV�WKH�KLJKHVW�REMHFW�RI
FRQWHPSODWLRQ� IRU� FRQFHQWUDWLRQ� DQG� VHOI�UHDOLVDWLRQ�� +H� LV� WKH� SHUIHFW� %HLQJ� ZKR� LV� HWHUQDO�� DOO�
SHUYDGLQJ��RPQLVFLHQW�DQG�FRPSOHWHO\�IUHH�IURP�DOO�GHIHFWV��7KH�<RJD�DUJXHV�IRU�WKH�H[LVWHQFH�RI�*RG
RQ� WKH� IROORZLQJ� JURXQGV�� ZKDWHYHU� KDV� GHJUHHV� PXVW� KDYH� D� PD[LPXP�� 7KHUH� DUH� GHJUHHV� RI
NQRZOHGJH��WKHUHIRUH��WKHUH�PXVW�EH�VXFK�D�WKLQJ�DV�SHUIHFW�NQRZOHGJH�RU�RPQLVFLHQFH��+H�ZKR�KDV
RPQLVFLHQFH� LV� *RG�� 7KH� DVVRFLDWLRQ� RI� SXUXৢD� ZLWK� SUDN৚WL� LV� ZKDW� LQLWLDWHV� WKH� HYROXWLRQ� RI� WKH
ZRUOG��DQG�WKH�FHVVDWLRQ�RI� WKLV� OHDGV� WR�GLVVROXWLRQ��1HLWKHU� WKH�DVVRFLDWLRQ�QRU� WKH�GLVVRFLDWLRQ�LV
QDWXUDO� WR�SUDN৚WL�DQG�SXUXৢD��7KHUHIRUH�� WKHUH�PXVW�EH�D�VXSUHPH�EHLQJ�ZKR� LV�DEOH� WR�EULQJ�DERXW
WKHVH�UHODWLRQV�EHWZHHQ�SUDN৚WL�DQG�SXUXৢD�DFFRUGLQJ�WR�WKH�PRUDO�GHVHUWV�RI�LQGLYLGXDO�VRXOV�

�� 7KH�0ƯPƗীVƗ�6\VWHP
7KH�0ƯPƗীVƗ��RU�3ǌUYD�0ƯPƗীVƗ��VFKRRO�ZDV�IRXQGHG�E\�-DLPLQL��,WV�SULPDU\�REMHFW�LV� WR�GHIHQG
DQG�MXVWLI\�9HGLF�ULWXDOLVP��,Q�FRXUVH�RI�WKLV�DWWHPSW��LW�KDG�WR�ILQG�D�SKLORVRSK\�VXSSRUWLQJ�WKH�ZRUOG�
YLHZ�RQ�ZKLFK�ULWXDOLVP�GHSHQGV�

7KH�DXWKRULW\�RI�WKH�9HGDV�LV�WKH�EDVLV�RI�ULWXDOLVP��DQG�WKH�0ƯPƗীVƗ�IRUPXODWHV�WKH�WKHRU\�WKDW
WKH�9HGDV� DUH� QRW� WKH�ZRUNV� RI� DQ\� SHUVRQ� DQG� DUH�� WKHUHIRUH�� IUHH� IURP� HUURUV� WKDW� KXPDQ� DXWKRUV
FRPPLW�� 7KH� 9HGDV� DUH� HWHUQDO� DQG� VHOI�H[LVWLQJ�� WKH� ZULWWHQ� RU� SURQRXQFHG� 9HGDV� DUH� RQO\� WKHLU
WHPSRUDU\� PDQLIHVWDWLRQV� WKURXJK� SDUWLFXODU� VHHUV�� )RU� HVWDEOLVKLQJ� WKH� YDOLGLW\� RI� WKH� 9HGDV�� WKH
0ƯPƗীVƗ�GLVFXVVHV�YHU\�HODERUDWHO\�WKH�WKHRU\�RI�NQRZOHGJH�� WKH�FKLHI�REMHFW�RI�ZKLFK�LV� WR�VKRZ
WKDW�WKH�YDOLGLW\�RI�HYHU\�NQRZOHGJH�LV�VHOI�HYLGHQW��:KHQ�WKHUH�DUH�VXIILFLHQW�FRQGLWLRQV��NQRZOHGJH
DULVHV��:KHQ�WKH�VHQVHV�DUH�VRXQG��REMHFWV�DUH�SUHVHQW� WR� WKHP�DQG�ZKHQ�RWKHU�DX[LOLDU\�FRQGLWLRQV
DOVR�SUHYDLO�� WKHUH�LV�SHUFHSWLRQ��:KHQ�WKHUH�DUH�VXIIFLHQW�GDWD�� WKHUH�LV� LQIHUHQFH��:KHQ�ZH�UHDG�D
ERRN�RQ�JHRJUDSK\��ZH�KDYH�NQRZOHGJH�RI� WKH� ODQGV�GHVFULEHG�� WKURXJK�DXWKRULW\�� ,Q� HDFK�RI� WKHVH
FDVHV��WKH�NQRZOHGJH�WKDW�DULVHV�FODLPV�WR�EH�WUXH�DQG�ZH�DFFHSW�LW�ZLWKRXW�IXUWKHU�DUJXPHQW��,I�WKHUH
LV�DQ\�FDXVH�IRU�GRXEW��WKHQ�NQRZOHGJH�GRHV�QRW�DULVH�DW�DOO��EHFDXVH�EHOLHI�LV�DEVHQW��6LPLODUO\��E\
UHDGLQJ� WKH�9HGDV�ZH� KDYH� DW� RQFH� NQRZOHGJH� DQG� EHOLHI� LQ�ZKDW� WKH\� VD\�� 7KH� YDOLGLW\� RI�9HGLF
NQRZOHGJH�LV�VHOI�HYLGHQW�OLNH�WKDW�RI�HYHU\�RWKHU�NQRZOHGJH��,I�DQ\�GRXEWV�DULVH��WKH\�DUH�UHPRYHG
ZLWK�WKH�KHOS�RI�0ƯPƗীVƗ�DUJXPHQWV��DQG�WKH�REVWDFOHV�EHLQJ�UHPRYHG��WKH�9HGDV�WKHPVHOYHV�UHYHDO
WKHLU�FRQWHQWV�WR�WKH�UHDGHU��7KH�DXWKRULW\�RI�WKH�9HGDV�WKXV�EHFRPHV�XQTXHVWLRQDEOH�

:KDW� WKH�9HGDV� FRPPDQG� RQH� WR� SHUIRUP� LV� ULJKW� �GKDUPD���:KDW� WKH\� IRUELG� LV�ZURQJ��'XW\
FRQVLVWV�LQ�GRLQJ�ZKDW�LV�ULJKW�DQG�GHVLVWLQJ�IURP�IRUELGGHQ�DFWV��'XW\�PXVW�EH�GRQH�LQ�WKH�VSLULW�RI
GXW\��7KH�ULWXDOV�HQMRLQHG�E\�WKH�9HGDV�VKRXOG�EH�SHUIRUPHG�QRW�ZLWK�WKH�KRSH�RI�DQ\�UHZDUG�EXW�MXVW
EHFDXVH�WKH\�DUH�VR�HQMRLQHG��7KH�GLVLQWHUHVWHG�SHUIRUPDQFH�RI�WKH�REOLJDWRU\�ULWHV��ZKLFK�LV�SRVVLEOH
RQO\� WKURXJK�NQRZOHGJH�DQG�VHOI�FRQWURO��JUDGXDOO\�GHVWUR\V� WKH�NDUPDV�DQG�EULQJV�DERXW� OLEHUDWLRQ
DIWHU�GHDWK��7KH�VWDWH�RI� OLEHUDWLRQ� LV�FRQFHLYHG� LQ� WKH�HDUO\�0ƯPƗীVƗ�DV�RQH�RI�XQDOOR\HG�EOLVV�RU
KHDYHQ��%XW� WKH� ODWHU�0ƯPƗীVƗ� FRQFHLYHV� OLEHUDWLRQ� RQO\� QHJDWLYHO\� DV� WKH� FHVVDWLRQ� RI� ELUWK� DQG�
WKHUHIRUH��RI�DOO�SDLQV�

7KH�VRXO�PXVW�EH�DGPLWWHG�DV�DQ�LPPRUWDO�HWHUQDO�VXEVWDQFH��IRU�LI�WKH�VRXO�SHULVKHG�RQ�GHDWK��WKH
9HGLF� LQMXQFWLRQV� WKDW� FHUWDLQ� ULWHV� VKRXOG� EH� SHUIRUPHG� IRU� WKH� DWWDLQPHQW� RI� KHDYHQ� ZRXOG� EH
PHDQLQJOHVV��7KH�0ƯPƗীVƗ�ZULWHUV�DOVR�DGGXFH�LQGHSHQGHQW�DUJXPHQWV��OLNH�WKH�-DLQDV��WR�SURYH�WKH



H[LVWHQFH�RI�WKH�LPPRUWDO�VRXO��DQG�UHIXWH�WKH�PDWHULDOLVWLF�YLHZ�WKDW�LW�LV�QRWKLQJ�RWKHU�WKDQ�WKH�ERG\�
%XW�WKH\�GR�QRW�DGPLW�FRQVFLRXVQHVV�DV�LQWULQVLF�WR�WKH�VRXO��&RQVFLRXVQHVV�DULVHV�LQ�LW�RQO\�ZKHQ�LW�LV
DVVRFLDWHG�ZLWK�WKH�ERG\�DQG�WKHQ�DOVR�RQO\�ZKHQ�DQ�REMHFW�LV�SUHVHQWHG�WR�WKH�RUJDQV�RI�NQRZOHGJH
�WKH�ILYH�RXWHU�VHQVHV�DQG�WKH�LQQHU�RUJDQ�FDOOHG�PDQDV���7KH�OLEHUDWHG�VRXO��ZKLFK�LV�GLVHPERGLHG�
KDV�QR�DFWXDO�FRQVFLRXVQHVV��WKRXJK�LW�KDV�WKH�SRWHQWLDOLW\�IRU�LW�

7KH�VRXO�LQ�WKH�ERG\�KDV�GLIIHUHQW�NLQGV�RI�NQRZOHGJH��2QH�VFKRRO�RI�WKH�0ƯPƗীVƗ�IRXQGHG�E\
3UDEKƗNDUD�DGPLWV� ILYH�GLIIHUHQW�VRXUFHV�RI�NQRZOHGJH��SUDPƗ৆DV���QDPHO\��SHUFHSWLRQ��SUDW\DNৢD��
LQIHUHQFH��DQXPƗQD���FRPSDULVRQ��XSDPDQD���WHVWLPRQ\��ĞDEGD��DQG�SRVWXODWLRQ��DUWKƗSDWWL���7KH�ILUVW
IRXU� DUH� DGPLWWHG� DV� LQ� WKH� 1\Ɨ\D� V\VWHP�� 7KHUH� LV�� KRZHYHU�� RQH� QRWDEOH� GLIIHUHQFH� UHJDUGLQJ
FRPSDULVRQ�� $FFRUGLQJ� WR� WKH� 0ƯPƗীVƗ�� NQRZOHGJH� E\� FRPSDULVRQ� DULVHV� LQ� D� FDVH� OLNH� WKH
IROORZLQJ��D�PDQ�ZKR�KDV�VHHQ�D�PRQNH\�JRHV�WR�D�IRUHVW��VHHV�DQ�DSH�DQG�MXGJHV��
WKLV�DSH�LV�OLNH�D
PRQNH\
��)URP�WKLV�MXGJPHQW�RI�SHUFHSWLRQ�KH�SDVVHV�WR�WKH�MXGJPHQW�
WKH�PRQNH\�,�VDZ�EHIRUH�LV�OLNH
WKLV�DSH
��7KLV�ODVW�NQRZOHGJH�LV�REWDLQHG�E\�FRPSDULVRQ�DQG�QRW�E\�SHUFHSWLRQ��EHFDXVH�WKH�PRQNH\
LV�QRW�SUHVHQW�WKHQ��.QRZOHGJH�E\�SRVWXODWLRQ�DULVHV�ZKHQ�ZH�KDYH�WR�SRVWXODWH�VRPHWKLQJ�DV�WKH�RQO\
H[SODQDWLRQ�RI� DQ� DSSDUHQW� FRQIOLFW��:KHQ�ZH� ILQG� WKDW� D�PDQ�GRHV�QRW� HDW� DQ\WKLQJ� LQ� WKH�GD\��EXW
LQFUHDVHV�LQ�ZHLJKW��ZH�SRVWXODWH�WKDW�KH�PXVW�EH�HDWLQJ�DW�QLJKW��:KHQ�D�PDQ�LV�NQRZQ�WR�EH�DOLYH�DQG
\HW�QRW�IRXQG�DW�KRPH��LW�LV�NQRZQ�E\�SRVWXODWLRQ�WKDW�KH�H[LVWV�VRPHZKHUH�RXW��$QRWKHU�VFKRRO�RI�WKH
0ƯীƗPVƗ� IRXQGHG�E\�.XPƗULOD�%KD৬৬D� DGPLWV� DQRWKHU� VRXUFH�RI� YDOLG� FRJQLWLRQ�� LQ� DGGLWLRQ� WR� WKH
DERYH�ILYH��7KLV�VL[WK�SUDPƗ৆D�LV�FDOOHG�QRQ�FRJQLWLRQ��DQXSDODEGKL���,W�LV�SRLQWHG�RXW�WKDW�ZKHQ�RQ
HQWHULQJ�D�URRP��DQG�ORRNLQJ�URXQG�RQH�VD\V�� 
7KHUH�LV�QR�IDQ�LQ�WKLV�URRP�
�WKH�QRQ�H[LVWHQFH�RI�WKH
IDQ� FDQQRW� EH� VDLG� WR� EH� NQRZQ� E\� SHUFHSWLRQ�� 3HUFHSWLRQ� RI� DQ� REMHFW� DULVHV� ZKHQ� RXU� VHQVH� LV
VWLPXODWHG�E\� WKH�REMHFW��DQG�QRQ�H[LVWHQFH��ZKLFK� LV� WKH�REMHFW�NQRZQ�KHUH��FDQQRW�EH�DGPLWWHG� WR
VWLPXODWH�VHQVH��6XFK�NQRZOHGJH�RI�QRQ�H[LVWHQFH�WDNHV�SODFH�E\�QRQ�FRJQLWLRQ��:H�MXGJH�WKH�DEVHQFH
RI�WKH�IDQ�QRW�EHFDXVH�RWKHU�WKLQJV�DUH�SHUFHLYHG��EXW�EHFDXVH�WKH�IDQ�LV�QRW�SHUFHLYHG�

7KH�0ƯPƗীVƗ�EHOLHYHV�LQ�WKH�UHDOLW\�RI� WKH�SK\VLFDO�ZRUOG�RQ�WKH�VWUHQJWK�RI�SHUFHSWLRQ��,W� LV�
WKHUHIRUH�� UHDOLVWLF�� ,W� EHOLHYHV�� DV� ZH� KDYH� VHHQ�� LQ� WKH� UHDOLW\� RI� VRXOV�� DV� ZHOO�� %XW� LW� GRHV� QRW
EHOLHYH�WKDW� WKHUH�LV�D�VXSUHPH�VRXO��RU�*RG�ZKR�KDV�FUHDWHG�WKH�ZRUOG��,W�GRHV�QRW�KROG�OLNH�RWKHU
RUWKRGR[�V\VWHPV�WKDW�WKHUH�LV�D�F\FOH�RI�FUHDWLRQ�DQG�GLVVROXWLRQ��7KH�ZRUOG�KDV�DOZD\V�EHHQ�DV�LW�LV�
,W�KDV�QHLWKHU�D�EHJLQQLQJ�QRU�DQ�HQG��7KH�ZRUOG
V�REMHFWV�DUH�IRUPHG�RXW�RI�PDWWHU�LQ�DFFRUGDQFH�ZLWK
WKH� NDUPDV� RI� WKH� VRXOV�� 7KH� ODZ� RI� NDUPD� LV� DQ� DXWRQRPRXV� QDWXUDO� DQG�PRUDO� ODZ� WKDW� UXOHV� WKH
ZRUOG��7KH�0ƯPƗীVƗ�DOVR�DGPLWV� WKDW�ZKHQ�DQ\�PDQ�SHUIRUPV�DQ\�ULWXDO�� WKHUH�DULVHV� LQ�KLV�VRXO�D
SRWHQF\��DSǌUYD��ZKLFK�SURGXFHV�LQ�IXWXUH�WKH�IUXLW�RI�WKH�DFWLRQ�DW�DQ�RSSRUWXQH�PRPHQW��2Q�DFFRXQW
RI�WKLV�SRWHQF\�JHQHUDWHG�LQ�WKH�VRXO�E\�ULWHV�SHUIRUPHG�KHUH��RQH�FDQ�HQMR\�WKHLU�IUXLWV�KHUHDIWHU�

�� 7KH�9HGƗQWD�6\VWHP
7KLV�V\VWHP�DULVHV�RXW�RI�WKH�8SDQLৢDGV�ZKLFK�PDUN�WKH�FXOPLQDWLRQ�RI�WKH�9HGLF�VSHFXODWLRQ�DQG�DUH
ILWWLQJO\�FDOOHG�WKH�9HGƗQWD�RU�WKH�HQG�RI�WKH�9HGDV��$V�ZH�KDYH�VHHQ�SUHYLRXVO\��LW�GHYHORSV�WKURXJK
WKH�8SDQLৢDGV� LQ�ZKLFK� LWV� EDVLF� WUXWKV� DUH� ILUVW� JUDVSHG�� WKH�%UDKPD�VǌWUD� RI� %ƗGDUƗ\D৆D� ZKLFK
V\VWHPDWLVHV� WKH� 8SDQLৢDGLF� WHDFKLQJV�� DQG� WKH� FRPPHQWDULHV� ZULWWHQ� RQ� WKHVH� VǌWUDV� E\� PDQ\
VXEVHTXHQW� ZULWHUV� DPRQJ� ZKRP� 6DৄNDUD� DQG� 5ƗPƗQXMD� DUH� ZHOO� NQRZQ�� 2I� DOO� WKH� V\VWHPV�� WKH
9HGƗQWD��HVSHFLDOO\�DV�LQWHUSUHWHG�E\�6DৄNDUD��KDV�H[HUWHG�WKH�JUHDWHVW�LQIOXHQFH�RQ�,QGLDQ�OLIH�DQG�LW
VWLOO�SHUVLVWV�LQ�VRPH�IRUP�RU�RWKHU�LQ�GLIIHUHQW�SDUWV�RI�,QGLD�



7KH� LGHD�RI�RQH�6XSUHPH�3HUVRQ� �SXUXৢD���ZKR�SHUYDGHV� WKH�ZKROH�XQLYHUVH� DQG�\HW� UHPDLQV
EH\RQG�LW��LV�IRXQG�LQ�D�K\PQ�RI�WKHۿ�J�YHGD��$OO�REMHFWV�RI�WKH�XQLYHUVH��DQLPDWH�DQG�LQDQLPDWH��PHQ
DQG� JRGV�� DUH� SRHWLFDOO\� FRQFHLYHG� KHUH� DV� SDUWV� RI� WKDW� 3HUVRQ�� ,Q� WKH�8SDQLৢDGV� WKLV� XQLW\� RI� DOO
H[LVWHQFH�LV�IRXQG�GHYHORSHG�LQWR�WKH�FRQFHSWLRQ�RI�2QH�LPSHUVRQDO�5HDOLW\��VDW���RU�WKH�FRQFHSWLRQ
RI�2QH�6RXO��2QH�%UDKPDQ��DOO�RI�ZKLFK�DUH�XVHG�V\QRQ\PRXVO\��7KH�ZRUOG�LV�VDLG�WR�RULJLQDWH�IURP
WKLV�5HDOLW\�� UHVW� LQ� LW� DQG� UHWXUQ� LQWR� LW�ZKHQ�GLVVROYHG��7KH� UHDOLW\�RI� WKH�PDQ\�SDUWLFXODU�REMHFWV
SHUFHLYHG�LQ�WKH�XQLYHUVH�LV�GHQLHG�DQG�WKHLU�XQLW\�LQ�WKH�2QH�5HDOLW\�LV�DVVHUWHG�HYHU�DQG�DJDLQ��$OO
LV�*RG��VDUYDP�NKDOX�LGDP�%UDKPD���7KH�VRXO�LV�*RG��D\DP�ƖWPƗ��%UDKPD���7KHUH�LV�QR�PXOWLSOLFLW\
KHUH� �QHKD� QƗQƗVWL� NLxFDQD��� 7KLV� 6RXO� RU� *RG� LV� WKH� 5HDOLW\� �VDW\D��� ,W� LV� LQILQLWH� FRQVFLRXVQHVV
�MxƗQD��DQG�%OLVV��ƗQDQGD��

ĝDৄNDUD� LQWHUSUHWV� WKH� 8SDQLৢDGV� DQG� WKH� %UDKPD�VǌWUD� WR� VKRZ� WKDW� SXUH� DQG� XQTXDOLILHG
PRQLVP�LV�WDXJKW�WKHUHLQ��*RG�LV�WKH�RQO\�5HDOLW\��QRW�VLPSO\�LQ�WKH�VHQVH�WKDW�WKHUH�LV�QRWKLQJ�H[FHSW
*RG��EXW�DOVR�LQ�WKH�VHQVH�WKDW�WKHUH�LV�QR�PXOWLSOLFLW\�HYHQ�ZLWKLQ�*RG��7KH�GHQLDO�RI�SOXUDOLW\��WKH
XQLW\�RI� WKH� VRXO� DQG�*RG�� WKH� DVVHUWLRQ� WKDW�ZKHQ�*RG� LV�NQRZQ�� DOO� LV� NQRZQ�� DQG� VLPLODU�YLHZV
IRXQG� LQ� WKH�8SDQLৢDGV�� LQ� IDFW� WKH� JHQHUDO� WRQH� WKDW� SHUYDGHV� WKHLU� WHDFKLQJV�� FDQQRW� EH� H[SODLQHG
FRQVLVWHQWO\�LI�ZH�EHOLHYH�HYHQ�LQ�WKH�H[LVWHQFH�RI�PDQ\�UHDOLWLHV�ZLWKLQ�*RG��&UHDWLRQ�RI�WKH�PDQ\
WKLQJV�E\�*RG��%UDKPDQ��RU�WKH�6RXO��ƖWPDQ��LV��RI�FRXUVH��UHODWHG�LQ�VRPH�8SDQLৢDGV��%XW�LQ�RWKHUV�
DQG�HYHQ� LQ� WKH�9HGDV��FUHDWLRQ� LV�FRPSDUHG� WR�PDJLF�RU� MXJJOHU\��*RG� LV� VSRNHQ�RI�DV� WKH�-XJJOHU
ZKR�FUHDWHV�WKH�ZRUOG�E\�WKH�PDJLFDO�SRZHU�FDOOHG�0Ɨ\Ɨ�

ĝDৄNDUD�� WKHUHIRUH��KROGV� WKDW�� LQ�FRQVLVWHQF\�ZLWK� WKH�HPSKDWLF� WHDFKLQJ�WKDW� WKHUH� LV�RQO\�2QH
5HDOLW\�� ZH� KDYH� WR� H[SODLQ� WKH� ZRUOG� QRW� DV� D� UHDO� FUHDWLRQ�� EXW� DV� DQ� DSSHDUDQFH� ZKLFK� *RG
FRQMXUHV�XS�ZLWK�KLV�LQVFUXWDEOH�SRZHU��0Ɨ\Ɨ��7R�PDNH�WKH�FRQFHSWLRQ�RI�0Ɨ\Ɨ�PRUH�LQWHOOLJLEOH�WR
RUGLQDU\�H[SHULHQFH��KH�LQWHUSUHWV�LW�LQ�WKH�OLJKW�RI�RUGLQDU\�LOOXVLRQV�WKDW�ZH�KDYH�LQ�GDLO\�OLIH��ZKHQ�D
URSH� DSSHDUV�� IRU� H[DPSOH�� DV� D� VQDNH� RU� D� JOLWWHULQJ� VKHOO� DSSHDUV� DV� VLOYHU�� ,Q� DOO� VXFK� FDVHV� RI
LOOXVLRQ�� WKHUH� LV� D� VXEVWUDWXP�RU� D� UHDOLW\� �H�J��� URSH�� VKHOO�� RQ�ZKLFK� VRPHWKLQJ� HOVH� �H�J��� VQDNH�
VLOYHU��LV�LPDJLQHG�RU�VXSHULPSRVHG�RZLQJ�WR�WKH�LJQRUDQFH�RI�WKH�VXEVWUDWXP��7KLV�LJQRUDQFH�QRW�RQO\
FRQFHDOV� WKH� XQGHUO\LQJ� UHDOLW\� RU� VXEVWUDWXP�� EXW� DOVR� PDNHV� LW� DSSHDU� DV� VRPHWKLQJ� HOVH�� 2XU
SHUFHSWLRQ�RI� WKH�ZRUOG
V� REMHFWV� FDQ�EH� VLPLODUO\� H[SODLQHG��:H�SHUFHLYH� WKH�PDQ\�REMHFWV� LQ� WKH
2QH�%UDKPDQ�RQ�DFFRXQW�RI�RXU�LJQRUDQFH��DYLG\Ɨ�RU�DMxƗQD��ZKLFK�FRQFHDOV�WKH�UHDO�%UDKPDQ�IURP
XV�DQG�PDNHV� LW�DSSHU�DV� WKH�PDQ\�REMHFWV��:KHQ� WKH� MXJJOHU�SURGXFHV�DQ� LOXVRU\�VKRZ��PDNHV�RQH
FRLQ�DSSHDU�DV�PDQ\��WKH�FDXVH�RI�LW�IURP�KLV�SRLQW�RI�YLHZ�LV�KLV�PDJLFDO�SRZHU��IURP�RXU�SRLQW�RI
YLHZ�WKH�UHDVRQ�ZK\�ZH�SHUFHLYH�WKH�PDQ\�FRLQV��LV�RXU�LJQRUDQFH�RI�WKH�RQH�UHDO�FRLQ��$SSO\LQJ�WKLV
DQDORJ\� WR� WKH�ZRUOG�DSSHDUDQFH��ZH� FDQ� VD\� WKDW� WKLV� DSSHDUDQFH� LV� GXH� WR� WKH�PDJLFDO� SRZHU� RI
0Ɨ\Ɨ�LQ�*RG�DQG�ZH�FDQ�DOVR�VD\�WKDW�LW�LV�GXH�WR�RXU�LJQRUDQFH��0Ɨ\Ɨ�DQG�LJQRUDQFH�DUH�WKHQ�WKH�WZR
VLGHV�RI�WKH�VDPH�IDFW�ORFNHG�DW�IURP�WZR�GLIIHUHQW�SRLQWV�RI�YLHZ��+HQFH�0Ɨ\Ɨ�LV�DOVR�VDLG�WR�EH�RI
WKH�QDWXUH�RI�,JQRUDQFH��$YLG\Ɨ�RU�$MxƗQD���/HVW�RQH�VKRXOG�WKLQN�WKDW�ĝDৄNDUD
V�SRVLWLRQ�DOVR�IDLOV�WR
PDLQWDLQ�SXUH�PRQLVP��EHFDXVH�WZR�UHDOLWLHV²*RG�DQG�0Ɨ\Ɨ²DUH�DGPLWWHG��ĝDৄNDUD�SRLQWV�RXW�WKDW
0Ɨ\Ɨ�DV�D�SRZHU�RI�*RG�LV�QR�PRUH�GLIIHUHQW�IURP�*RG�WKDQ�WKH�SRZHU�RI�EXUQLQJ�LV�IURP�ILUH��7KHUH
LV�WKHQ�QR�GXDOLVP�EXW�SXUH�PRQLVP��DGYDLWD��

%XW�LV�QRW�HYHQ�WKHQ�*RG�UHDOO\�SRVVHVVHG�RI�FUHDWLYH�SRZHU"�ĝDৄNDUD�UHSOLHV�WKDW�VR�ORQJ�DV�RQH
EHOLHYHV�LQ�WKH�ZRUOG�DSSHDUDQFH��KH�ORRNV�DW�*RG�WKURXJK�WKH�ZRUOG��DV�WKH�FUHDWRU�RI�LW��%XW�ZKHQ�KH
UHDOLVHV� WKDW� WKH� ZRUOG� LV� DSSDUHQW�� WKDW� QRWKLQJ� LV� UHDOO\� FUHDWHG�� KH� FHDVHV� WR� WKLQN� RI� *RG� DV� D
&UHDWRU��7R�RQH�ZKR� LV�QRW�GHFHLYHG�E\� WKH�PDJLFLDQ
V�DUW� DQG�VHHV� WKURXJK�KLV� WULFN�� WKH�PDJLFLDQ
IDLOV� WR� EH� D�PDJLFLDQ�� KH� LV� QRW� FUHGLWHG�ZLWK� DQ\�PDJLFDO� SRZHU�� 6LPLODUO\�� WR� WKH� IHZ�ZKR� VHH
QRWKLQJ�EXW�*RG�LQ�WKH�ZRUOG��*RG�FHDVHV�WR�KDYH�0Ɨ\Ɨ�RU�WKH�SRZHU�RI�FUHDWLQJ�DSSHDUDQFHV�



,Q� YLHZ� RI� WKLV�� ĝDৄNDUD� ILQGV� LW� QHFHVVDU\� WR� GLVWLQJXLVK� WZR� GLIIHUHQW� SRLQWV� RI� YLHZ²WKH
RUGLQDU\� RU� HPSLULFDO� �Y\ƗYDKƗULND�� DQG� WKH� WUDQVFHQGHQWDO� RU� UHDO� �SƗUDPƗUWKLND��� 7KH� ILUVW� LV� WKH
VWDQGSRLQW�RI�XQHQOLJKWHQHG�SHUVRQV�ZKR� UHJDUG� WKH�ZRUOG�DV� UHDO��RXU� OLIH�RI�SUDFWLFH�GHSHQGV�RQ
WKLV��LW�LV�ULJKWO\�FDOOHG��WKHUHIRUH��WKH�Y\ƗYDKƗULND�RU�SUDFWLFDO�SRLQW�RI�YLHZ��)URP�WKLV�SRLQW�RI�YLHZ
WKH�ZRUOG�DSSHDUV�DV�UHDO��*RG�LV�WKRXJKW�WR�EH�LWV�RPQLSRWHQW�DQG�RPQLVFLHQW�FUHDWRU��VXVWDLQHU�DQG
GHVWUR\HU��7KXV�*RG�DSSHDUV�DV�TXDOLILHG��VDJX৆D��E\�PDQ\�TXDOLWLHV��*RG�LQ�WKLV�DVSHFW�LV�FDOOHG�E\
ĝDৄNDUD�6DJX৆D�%UDKPDQ�RU�ƮĞYDUD��)URP�WKLV�SRLQW�RI�YLHZ��WKH�VHOI�DOVR�DSSHDUV�DV�WKRXJK�OLPLWHG
E\�WKH�ERG\��LW�EHKDYHV�OLNH�D�ILQLWH�HJR��DKDP���7KH�VHFRQG�RU�WKH�UHDO��SƗUDPƗUWKLND��VWDQGSRLQW�LV
WKDW�RI�WKH�HQOLJKWHQHG�ZKR�KDYH�UHDOLVHG�WKDW�WKH�ZRUOG�LV�DQ�DSSHDUDQFH�DQG�WKDW�WKHUH�LV�QRWKLQJ�EXW
*RG��)URP�WKLV�SRLQW�RI�YLHZ��WKH�ZRUOG�EHLQJ�WKRXJKW�XQUHDO��*RG�FHDVHV�WR�EH�UHJDUGHG�DV�DQ\�UHDO
FUHDWRU��RU�DV�SRVVHVVHG�RI�DQ\�TXDOLWLHV� OLNH�RPQLVFLHQFH�RU�RPQLSRWHQFH��*RG� LV� UHDOLVHG�DV�2QH
ZLWKRXW� DQ\� LQWHUQDO� GLVWLQFWLRQ�� ZLWKRXW� DQ\� TXDOLW\�� *RG� IURP� WKLV� WUDQVFHQGHQWDO� VWDQGSRLQW
�SƗUDPƗUWKLNDG৚ৢ৬L�� LV� LQGHWHUPLQDWH�� DQG� FKDUDFWHUOHVV�� LW� LV� 1LUJX৆D� %UDKPDQ�� 7KH� ERG\� DOVR� LV
NQRZQ�WR�EH�DSSDUHQW�DQG�WKHUH�LV�QRWKLQJ�WR�GLVWLQJXLVK�WKH�VRXO�IURP�*RG�

7KH�DWWDLQPHQW�RI�WKLV�UHDO�VWDQGSRLQW�LV�SRVVLEOH�RQO\�E\�WKH�UHPRYDO�RI�LJQRUDQFH��DYLG\Ɨ��WR
ZKLFK�WKH�FRVPLF�LOOXVLRQ�LV�GXH��$QG�WKLV�FDQ�EH�HIIHFWHG�RQO\�E\�WKH�NQRZOHGJH�WKDW�LV�LPSDUWHG�E\
WKH�9HGƗQWD��2QH�PXVW�FRQWURO�WKH�VHQVHV�DQG�WKH�PLQG��JLYH�XS�DOO�DWWDFKPHQW�WR�REMHFWV�UHDOLVLQJ�WKHLU
WUDQVLWRU\�QDWXUH��DQG�KDYH�DQ�HDUQHVW�GHVLUH�IRU�OLEHUDWLRQ��+H�VKRXOG�WKHQ�VWXG\�WKH�9HGƗQWD�XQGHU�DQ
HQOLJKWHQHG�WHDFKHU�DQG�WU\�WR�UHDOLVH�LWV�WUXWKV�E\�FRQVWDQW�UHDVRQLQJ�DQG�PHGLWDWLRQ��:KHQ�KH�LV�WKXV
ILW�� WKH� WHDFKHU�ZRXOG� WHOO� KLP�DW� ODVW�� 
7KRX�DUW�%UDKPDQ
��+H�ZRXOG�PHGLWDWH�RQ� WKLV� WLOO� KH�KDV� D
GLUHFW� DQG�SHUPDQHQW� UHDOLVDWLRQ�RI� WKH� WUXWK�� 
,� DP�%UDKPDQ
��7KLV� LV� SHUIHFW�ZLVGRP�RU� OLEHUDWLRQ
IURP�ERQGDJH��7KRXJK�VXFK�D�OLEHUDWHG�VRXO�VWLOO�SHUVLVWV�LQ�WKH�ERG\�DQG�LQ�WKH�ZRUOG��WKHVH�QR�ORQJHU
IHWWHU�KLP�DV�KH�GRHV�QRW�UHJDUG�WKHP�DV�UHDO��+H�LV�LQ�WKH�ZRUOG��EXW�QRW�RI�WKH�ZRUOG��1R�DWWDFKPHQW�
QR�LOOXVLRQ�FDQ�DIIHFW�KLV�ZLVGRP��7KH�VRXO�WKHQ�EHLQJ�IUHH�IURP�WKH�LOOXVRU\�LGHDV�WKDW�GLYLGHG�LW�IURP
*RG��LV�IUHH�IURP�DOO�PLVHU\��$V�*RG�LV�%OLVV��VR�DOVR�LV�WKH�OLEHUDWHG�VRXO�

7KH�WHDFKLQJV�RI�WKH�9HGƗQWD�DUH�LQWHUSUHWHG�DQG�GHYHORSHG�E\�5ƗPƗQXMD�LQ�D�GLIIHUHQW�ZD\��DV
IROORZV��*RG� LV� WKH� RQO\�5HDOLW\��:LWKLQ�+LP� WKHUH� H[LVWV� DV� SDUWV� WKH� GLIIHUHQW� XQFRQVFLRXV� �DFLW�
PDWHULDO�REMHFWV�DV�ZHOO�DV�WKH�PDQ\�FRQVFLRXV�VRXOV��FLW���*RG�LV�SRVVHVVHG�RI�DOO�VXSUHPHO\�JRRG
TXDOLWLHV�OLNH�RPQLVFLHQFH�DQG�RPQLSRWHQFH��-XVW�DV�D�VSLGHU�VSLQV�WKH�FREZHE�RXW�RI�KLV�RZQ�ERG\�
VR�*RG�FUHDWHV�WKH�ZRUOG�RI�PDWHULDO�REMHFWV�RXW�RI�PDWWHU��DFLW��ZKLFK�HWHUQDOO\�H[LVWV�LQ�+LP��7KH
VRXOV�DUH�FRQFHLYHG�DV�LQILQLWHO\�VPDOO��D৆X��VXEVWDQFHV�ZKLFK�DOVR�H[LVW�HWHUQDOO\��7KH\�DUH��E\�WKHLU
YHU\�QDWXUH��FRQVFLRXV�DQG�VHOI�OXPLQRXV��(YHU\�VRXO�LV�HQGRZHG�ZLWK�D�PDWHULDO�ERG\�LQ�DFFRUGDQFH
ZLWK� LWV�NDUPD��%RQGDJH�RI� WKH� VRXO�PHDQV� LWV�FRQILQHPHQW� WR� WKLV�ERG\��/LEHUDWLRQ� LV� WKH�FRPSOHWH
GLVVRFLDWLRQ�RI�WKH�VRXO�IURP�WKH�ERG\��7KH�FDXVH�RI�ERQGDJH�LV�NDUPD�ZKLFK�VSULQJV�IURP�LJQRUDQFH�
7KH�VRXO�LGHQWLILHV�LWVHOI�ZLWK�WKH�ERG\��WKURXJK�LJQRUDQFH�RI�LWV�UHDO�QDWXUH�DQG�EHKDYHV�DV�WKRXJK�LW
ZHUH� WKH�ERG\�� ,W� KDQNHUV� DIWHU� VHQVXRXV�SOHDVXUHV��7KXV� LW� EHFRPHV� DWWDFKHG� WR� WKH�ZRUOG� DQG� WKH
IRUFH�RI�WKLV�DWDFKPHQW�FDXVHV�LWV�UHSHDWHG�UHELUWK��,JQRUDQFH�LV�UHPRYHG�E\�WKH�VWXG\�RI�WKH�9HGƗQWD�
0DQ�FRPHV�WR�NQRZ�WKDW�KLV�VRXO�LV�GLVWLQFW�IURP�WKH�ERG\��WKDW�LW�LV�UHDOO\�D�SDUW�RI�*RG�RU�%UDKPDQ�
RQ�ZKRP�KLV�H[LVWHQFH�GHSHQGV��7KH�GLVLQWHUHVWHG�SHUIRUPDQFH�RI�WKH�REOLJDWRU\�GXWLHV�HQMRLQHG�E\
WKH� 9HGDV� GHVWUR\V� WKH� DFFXPXODWHG� IRUFHV� RI� DWWDFKPHQW� RU� NDUPDV� DQG� KHOSV� WKH� SHUIHFWLRQ� RI
NQRZOHGJH�� *RG� LV� NQRZQ� DV� WKH� RQO\� REMHFW� ZRUWK\� RI� ORYH�� 6XFK� NQRZOHGJH� OHDGV� WR� FRQVWDQW
PHGLWDWLRQ�RQ�*RG�DQG�UHVLJQDWLRQ�WR�+LV�ZLOO��*RG�LV�SOHDVHG�E\�GHYRWLRQ�DQG�UHOHDVHV�WKH�GHYRWHH
IURP� ERQGDJH�� +H� LV� QHYHU� ERUQ� DJDLQ� DIWHU� GHDWK�� 7KH� OLEHUDWHG� VRXO� EHFRPHV� VLPLODU� WR� *RG�
EHFDXVH�OLNH�*RG�LW�KDV�SXUH�FRQVFLRXVQHVV�IUHH�IURP�LPSHUIHFWLRQV��%XW�LW�GRHV�QRW�EHFRPH�LGHQWLFDO
ZLWK�*RG��DV�WKH�ILQLWH�FDQ�QHYHU�EHFRPH�LQILQLWH�



$FFRUGLQJ� WR�5ƗPƗQXMD�� WKRXJK�*RG� LV� WKH�RQO\�5HDOLW\� DQG� WKHUH� LV� QRWKLQJ�RXWVLGH�*RG�� \HW
ZLWKLQ�*RG� WKHUH�DUH�PDQ\�RWKHU� UHDOLWLHV��&UHDWLRQ�RI� WKH�ZRUOG�DQG� WKH�REMHFWV�FUHDWHG�DUH�DOO�DV
UHDO�DV�*RG��,W�LV��WKHUHIRUH��QRW�XQTXDOLILHG�PRQLVP��DGYDLWD���EXW�D�PRQLVP�RI�WKH�2QH�TXDOLILHG�E\
WKH�SUHVHQFH�RI�PDQ\�SDUWV� �YLĞLৢ৬ƗGYDLWD���*RG�SRVVHVVHG� RI� WKH� FRQVFLRXV� VRXOV� DQG� XQFRQVFLRXV
PDWWHU�LV�WKH�RQO\�5HDOLW\�

�� $OGRXV�+X[OH\��(QGV�DQG�0HDQV��S������
�� 9LGH�0DQX�6DۦKLWƗ��������
6DP\DJ�GDUĞDQD�VDPSDQQDK�NDUPDEKLUQD�QLEDGK\DWH��GDUĞDQHQD�YLKƯQDVWX�VDীVƗUDP�SUDWLSDG\DWH�

�� ,Q�PRGHUQ�,QGLDQ�ODQJXDJHV�� 
ƗVWLND
�DQG� 
QƗVWLND
�JHQHUDOO\�PHDQ� 
WKHLVW
�DQG� 
DWKHLVW
��UHVSHFWLYHO\��%XW�LQ�6DQVNULW�SKLORVRSKLFDO

OLWHUDWXUH�� 
ƖVWLND
�PHDQV� 
RQH�ZKR�EHOLHYHV� LQ� WKH�DXWKRULW\�RI� WKH�9HGDV
�RU� 
RQH�ZKR�EHOLYHV� LQ� OLIH�DIWHU�GHDWK
�� �
1ƗVWLND

PHDQV� WKH� RSSRVLWH� RI� WKHVH��� 7KH�ZRUG� LV� XVHG� KHUH� LQ� WKH� ILUVW� VHQVH�� ,Q� WKH� VHFRQG� VHQVH�� HYHQ� WKH� -DLQD� DQG�%DXGGKD
VFKRROV�DUH�
ƗVWLND
��DV�WKH\�EHOLHYH�LQ�OLIH�DIWHU�GHDWK��7KH�VL[�RUWKRGR[�VFKRROV�DUH�
ƗVWLND
��DQG�WKH�&ƗUYƗND�LV�
QƗVWLND
�LQ�ERWK
WKH�VHQVHV�

�� (�J���7KLOO\��$�+LVWRU\�RI�3KLORVRSK\��S�����6WDFH��$�&ULWLFDO�+LVWRU\�RI�*UHHN�3KLORVRSK\��S�����
�� )RU�D�IXOO�GLVFXVVLRQ�RI�WKLV�SRLQW��VHH�,QWURGXFWLRQ�WR�3URI��5DGKD�.ULVKQDQ
V�,QGLDQ�SKLORVRSK\��9RO��,��SS��������
�� *HRUJH�+HUEHUW�3DOPHU��&RQWHPSRUDU\�$PHULFDQ�3KLORVRSK\��9RO��,��S�����
�� 3URJPDWLVP��SS����������
�� &Iۿ��J�YHGD�����������������������������������SDVVLP�
�� 9LGH�3UDNDULD۬D�SDxFLNƗ��S�������&KRZNKDPED�HG��

��� 9LGH�3HUU\��3KLORVRSK\�RI�WKH�5HFHQW�3DVW��S�����I�V��&I��+|IIGLQJ��7KH�3KLORVRSK\�RI�5HOLJLRQ��SS���±���
��� 9LGH�<RJD�YƗĞLܒ܈KD�UƗPƗ\D۬D�� 3DUN�� ��� 6DU�� �±��� IRU� GLVFXVVLRQ��$OVR� LQ�0DKƗEKƗUDWD� �ĞƗQWLSDUYD���%KƯৢ PD� VD\V�� 
,� FRQVLGHU

SHUVRQDO� HIIRUW� WR� EH� DERYH� DOO�� EHOLHI� LQ� IDWH�PDNHV�PDQ� GXOO�
� �3DXUX܈DP� KL� SDUDP�PDQ\H�� GDLYDP� QLĞFLW\D� PXK\DWH��
$PRQJ� WKH� FRQGLWLRQV� UHVSRQVLEOH� IRU� WKH� VXFFHVV� RI� DQ\� ZRUN� %KDJDYDG�*ƯWƗ� �������� PHQWLRQV� ERWK� FHৢ৬Ɨ� DQG� GDLYD�
3DxFDGDĞƯ���������VD\V�� 
*RG�LQ�PDQ�LV�WUDQVIRUPHG�LQWR�HIIRUW�
�6R�DOVR�<ƗMxDYDON\D�6P܀WL� ��������VD\V�� 
-XVW�DV�D�FKDULRW
FDQQRW�PRYH�RQ�RQH�ZKHHO��VR�IDWH��GDLYD��ZLWKRXW�SHUVRQDO�HQGHDYRXU��SXUXৢDNƗUD��FDQQRW�OHDG�WR�VXFFHVV�


��� ,Q� WKH�0DKƗEKƗUDWD� �ĞƗQWLSDUYD��%KƯৢ PD� WHDFKHV� WKDW� VHOI�FRQWURO� �GDPD�� LV� WKH� VXQ� �VDPXGD\D�� RI� DOO� YLUWXHV� DQG� WKH� VHFUHW
�XSDQLৢ DG��RI�WUXWK��VDW\D��

��� 9LGH�3DxFDGDĞƯ���������
��� &KƗQGRJ\D�8S��������
��� %KDJDYDGJƯWƗ��������
��� 6LU�-�+��-HDQV��LQ�1DWXUH����±�±����$�OLJKW�\HDU�WKH�GLVWDQFH�WUDYHOOHG��E\�OLJKW�LQ�D�\HDU��DW�WKH�UDWH�RI���������PLOHV�SHU�VHFRQG� 

��î��î��î���î��������PLOHV� ��������������������PLOHV�
��� ,ELG���TXRWHG�LQ�(YHU\GD\�6FLHQFH��E\�/�0��3DUVRQV��SS����±����
��� SDUW����&KDS����
��� 9LGH�%KƗJDYDWD�����������DQG�'KDPPDSDGD�������
��� 
3DUDWYD
� VWDQGV� IRU� ERWK� UHPRWHQHVV� LQ� VSDFH� DQG� UHPRWHQHVV� LQ� WLPH� DQG� 
DSDUDWYD
� IRU� QHDUQHVV� ERWK� LQ� VSDFH� DQG� WLPH�


6DীVNƗUD
�UHDOO\�VWDQGV�IRU�WKUHH�TXDOLWLHV��YL]��YHORFLW\��HODVWLFLW\�DQG�PHPRU\�LPSUHVVLRQ�
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