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6HULRXV� VWXG\�RI�WKH� FRPPHQWDU\�DV� D� JHQUH� LV� UHODWLYHO\� UHFHQW��
EXW� WKH� LPSRUWDQFH� RI�IXQFWLRQ� LV� DOUHDG\�ZHOO�HVWDEOLVKHG�� 7KH�PRUH�
RYHUW� SXUSRVHV� RI� FRPPHQWDU\� DUH�� EURDGO\� VSHDNLQJ�� SHGDJRJLFDO��
ZKHWKHU�WKH\�DUH�DV� LQQRFHQW�DV�JUDPPDWLFDO�LQVWUXFWLRQ�RU�DV�SRLQWHG�
DV�&KULVWLDQ�PRUDOL]LQJ�� 2EYLRXVO\�� D� WH[W�DVVHPEOHG�IRU� RQH�SXUSRVH�
FDQ�EH�PDGH�WR�VHUYH�DQRWKHU�SXUSRVH�DW�VRPH�VXEVHTXHQW�GDWH�� VR�RQH�
PXVW�EH�SUHSDUHG� WR� GLVWLQJXLVK� D� VHULHV� RI�IXQFWLRQV�� RU�DW� OHDVW� HP�
SKDVHV� RI�IXQFWLRQ��

7KHVH�LQVLJKWV�DULVH�IURP�RQJRLQJ�VWXG\�RI�WKH� LQWHUSUHWLYH�WUDGL�
WLRQ�RI�2YLG
V�SRHWU\��DOWKRXJK�,�EHOLHYH�WKDW�WKH\�DUH�JHQHUDO�SULQFLSOHV�
ZKLFK�DSSO\�WR�RWKHU�WUDGLWLRQV��ERWK�VHFXODU�DQG�VDFUHG��2YLG�SURYLGHV�
RI�FRXUVH�D� SDUWLFXODUO\�ULFK�ILHOG� IRU� LQYHVWLJDWLRQ �� )RU�RQH� WKLQJ�� WKH�
GLYHUVLW\�RI�KLV� SRHWU\�GHPDQGV� D�ZLGH� DQG�FOHDUO\�GHPDUFDWHG� UDQJH�
RI�UHVSRQVHV��$W�FHUWDLQ�WLPHV�DQG�SODFHV�KLV�ZRUN�KDG�WR�EH�UHSDWULDWHG�
LQ� WKH� FDQRQ�� DV� KH� KLPVHOI�� RQFH� H[LOHG� IURP� 5RPH�� QHYHU�ZDV ��

7KH�0HWDPRUSKRVHV�SUHVHQWV�D�SHFXOLDU�VHW�RI�LQWHUSUHWLYH�FKDOOHQJHV ��
2YLG�� ZKR� GHOLJKWV� LQ� WHDVLQJ� KLV� UHDGHUV�� FODLPV� KH� ZLOO� ZULWH� D�
SHUSHWXXP� �� �� ��FDUPHQ� �������� DQG�WKHQ�EOLWKHO\�SUHVHQWV�WKH�UHDGHU�ZLWK�D�
PDGGHQLQJ�FROOHFWLRQ�RI�IDEOHV�� VRPH�OLQNHG�VHULDOO\��RWKHUV�HPEHGGHG��
LQ�VRPH�LQVWDQFHV�WZR�OHYHOV�GHHS�� in RWKHU�QDUUDWLYH�VWUXFWXUHV��/LNHZLVH��
2YLG�SOD\V�ZLWK�UHDGHUV
�H[SHFWDWLRQV�WKDW�PHWDPRUSKRVLV�LV� WKH��QDWXUDO��
VWUXFWXUDO�SULQFLSOH�RI�WKH�SRHP��IUHTXHQWO\�VHWWLQJ�XS�DQ�REOLTXH�UHOD�
WLRQVKLS�EHWZHHQ�IDEOH�DQG�VKDSH�FKDQJH��6WXG\�RI�WKH�UHVSRQVHV�RI�JHQ�
HUDWLRQV�RI�LQWHUSUHWHUV�WR�WKLV�SDUWLFXODU�FKDOOHQJH�UHYHDOV�FHUWDLQ�RWKHU�
JHQHUDO�SULQFLSOHV�� WKDW�DV�H[SOLFDWRUV�ZH�QHHG�� DQG�DV� UHDGHUV�ZDQW�� D�
ILUPHU��PRUH�JUDVSDEOH�IUDPHZRUN�� WKDW�VHJPHQWDWLRQ�LV�D�SUHFRQGLWLRQ�
IRU� LQWHUSUHWDWLRQ�� DQG� �OHVV� REYLRXVO\� DQG� PRUH� LQVLGLRXVO\�� WKDW�
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KRZ�ZH�ZDQW�WR�LQWHUSUHW�WKH�SRHP�RU�DQ�HSLVRGH�ZLOO�ODUJHO\�GHWHUPLQH�
KRZ�ZH� DUWLFXODWH� LW��

7KH�SUHVHQW�SDSHU�LV� ERWK�DQ�LQVWDQWLDWLRQ�RI�WKH�IRUHJRLQJ�SULQ�
FLSOHV�DQG�D� QHDUHU�H[SORUDWLRQ�RI�VRPH�RI�WKHP��SDUWLFXODUO\�WKH�LVVXH�
RI�IXQFWLRQ�� LQ�WKH� JHQHUDO�FRQWH[W�RI�FRGLFRORJ\� �� :KLOH�PDQXVFULSWV�
DQG�ERRNV�RI�DOO�VRUWV�KDYH�ORQJ�EHHQ�VWXGLHG�IURP�D�QXPEHU�RI�SRLQWV�
RI�YLHZ�� FRGLFRORJ\�HPHUJHG�DV� D� GLVFLSOLQH� DW�URXJKO\� WKH� VDPH� WLPH�
DV� VRSKLVWLFDWHG�VWXG\�RI�FRPPHQWDULHV�� 1RU�LV� WKLV�DQ�DFFLGHQW�� ERWK�
SURSRVH�WR�VWXG\�WKHLU�REMHFWV��WH[WV�DQG�DUWLIDFWV�� LQ�FRQWH[W��RU�UDWKHU��
DV�WKH�DFFUHWLRQV�RI�WKH�VHULHV�RI�KLVWRULFDO�PRPHQWV��HDFK�ZLWK�LWV�RZQ�
YDOXHV�DQG�SXUSRVHV��ZKLFK�DW�RQFH�GLYLGH�XV�DV�REVHUYHUV�IURP�WKH�RE�
MHFWV�RI�RXU�UHVHDUFK��DQG�LQ�SDUW�FUHDWH�WKH�VWDQGDUGV�RI�RXU��REMHFWLYLW\���

&RGLFRORJ\�LQ�LWV�ZLGHVW�LQWHUSUHWDWLRQ�FDQ�LQGHHG�JLYH�FOXHV�WR�WKH�
IXQFWLRQ�V�� IRU�ZKLFK�D� ERRN�DQG�WKHUHIRUH�D� WH[W�ZDV� LQWHQGHG�� RU�WR�
ZKLFK� LW�ZDV�SXW�� 0XFK�FDQ�EH� LQIHUUHG�IURP� WKH�SK\VLFDO�SURSHUWLHV�
RI�D�ERRN��:DV�WKLV�D�ERRN�IRU�GDLO\�XVH�RU�D�OX[XU\�REMHFW"�:DV�LW�PDGH�
ZLWK�FDUH�RU�MXVW�GDVKHG�RII"�If ZH�DUH�FRQFHUQHG�ZLWK�HVWDEOLVKLQJ�WKH�
IXQFWLRQDOLW\� RI�D� FHUWDLQ� WH[W� LQ�D� JLYHQ�PLOLHX�� ZH� H[SORUH�ERWK�WKH�
PDQXVFULSW�FRQWH[W� � ZLWK�ZKDW�RWKHU�WH[WV�ZDV�LW�ERXQG"� � DQG�WKH�
PDQXVFULSW�HQYLURQPHQW��IRU�ZKLFK�ZH�PXVW�ORRN�EH\RQG�WKH�FRYHUV�WR�
WKH� FLUFXPVWDQFHV� VXUURXQGLQJ�WKH�ZULWLQJ�RI�WKH�PDQXVFULSW� DQG�LWV�
SUHVHUYDWLRQ��)RU�H[DPSOH��ZKDW�HOVH�LV�NQRZQ�DERXW�WKH�FDUHHU�RI�VFULEH��
SDWURQ��RU�FROOHFWRU"�:KDW�RWKHU�ERRNV�ZHUH�IRXQG�LQ�WKH�VDPH�OLEUDU\"�

,Q�WKH�SUHVHQW�VWXG\��KRZHYHU��,�ZLOO�QRW�ZDQGHU�EH\RQG�WKH�ERDUGV�
RI�D� ERRN�� IRU�PXFK�FDQ�EH�LQIHUUHG�IURP� WKH�OD\RXW�RI�D� VLQJOH�SDJH��
HYHQ�WKH�IUDJPHQW�RI�D�VLQJOH�SDJH��$V�LQVWDQFHV�RI�WKH�UHODWLRQV�EHWZHHQ�
OD\RXW�DQG�IXQFWLRQ�RI�FRPPHQWDU\�� ,� DGGXFH�WZR�YHU\�GLIIHUHQW� WH[WV�
LQ�WKH�LQWHUSUHWLYH�WUDGLWLRQ�RI�WKH�0HWDPRUSKRVHV��$UQXOI�RI�2UOHDQV
�ULFK�
PXWDWLRQHV�DQG�DOOHJRULDH�� DQG�WKH�HDUOLHU�WLWXOL�DQG�DUJXPHQWD�WHUPHG��/DF�
WDQWLDQ���QRW�FRPSDUDEO\�ULFK�EXW�FRQVLGHUDEO\�PRUH�SHUSOH[LQJ�LQ�WKHLU�
KLVWRU\��

7KH�ILUVW� GLIIHUHQFH� LV� REYLRXV�� 7KH�/DFWDQWLDQ�PDWHULDO� DSSHDUV�
LQ�PDQXVFULSWV�RI�WKH�0HWDPRUSKRVHV�� LQGHHG�� WKH�PDWHULDO�KDV�JLYHQ�LWV�
QDPH�WR�RQH�JURXS�RI�PHGLHYDO�PDQXVFULSWV��$V�RQH�FDQ�VHH�LQ�%/�������
RI�WKH�WHQWK�FHQWXU\��3ODWH������ UHSUHVHQWDWLYH�RI�PDQXVFULSWV�RI�WKLV�IDPLO\��
WKH�WLWXOXV�FOHDUO\�PDUNV�WKH�HQG�RI�RQH�HSLVRGH�DQG�DOHUWV�WKH�UHDGHU�WKDW�
DQRWKHU�LV�DERXW�WR�EHJLQ����7KH�DUJXPHQWXP�DOVR�LQWHUYHQHV�LQ�WKH�FROXPQ�
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RI�2YLG
V�WH[W�WR�HPSKDVL]H�WKH�EHJLQQLQJ�RI�WKH�QH[W�HSLVRGH� � JUDSKLF�
LOOXVWUDWLRQ�RI�WKH� DQFLOODU\�QDWXUH�RI�WKH�PDWHULDO��

,Q�FRQWUDVW�� $UQXOIV�ZRUN� LV� WUDQVPLWWHG�DSDUW� IURP� DQ\�WH[W�RI�
2YLG
V�SRHP��DOWKRXJK�LW�LV�REYLRXVO\�QRW�LQGHSHQGHQW�RI�LW�� DQG�PRVW�
RI� LW� ZRXOG� EH� LQFRPSUHKHQVLEOH� ZLWKRXW� FRQVWDQW� UHIHUHQFH� WR� WKH�
0HWDPRUSKRVHV���� 7KH�DUUDQJHPHQW�RI�WKH�PDWHULDO� LV� QR� OHVV� WHOOLQJ�IRU�
WKDW��LQ�IDFW�� WKH�VLJQLILFDQFH�RI�WKH�RUGHULQJ�RI�WKH�WKUHH�GLIIHUHQW�SRU�
WLRQV�RI�$UQXOIV�FRPPHQWDU\��LQ�P\�YLHZ�KLWKHUWR�XQGHUYDOXHG��LV�VKRZQ�
LQ�QR�EHWWHU�ZD\�WKDQ�E\�H[DPLQDWLRQ�RI�WKH�PDQXVFULSWV��$UQXOIV�FRP�
PHQWDU\�FRQVLVWV�RI�WKUHH�SDUWV��DUUDQJHG�LQ�WKH�IROORZLQJ�VHTXHQFH�IRU�
HDFK�RI�2YLG
V�ILIWHHQ�ERRNV�� ��� VFKRRO�FRPPHQWDU\�RQ�OHPPDWD�IURP�
WKH� WH[W� RI�WKDW�ERRN�� ZKLFK�$UQXOI�KLPVHOI�FDOOV�JORVXODH�� ��� D� OLVW� RI�
WUDQVIRUPDWLRQV�SUHIDFHG�ZLWK�WKH�SKUDVH�0XWDWLRQHV�KXLXV� OLEUL�VXQW�KDH��
DQG���� WKH�EULHI�H[SODQDWLRQV�RI�WKH�PXWDWLRQHV�DV�OLVWHG�LQ���� LQWURGXFHG�
LQ�YLUWXDOO\�HDFK�FDVH�E\�WKH�SUHIDWRU\�IRUPXOD�0RGR�TXDVGDP�DOOHJRULFH��
TXDVGDP� PRUDOLWHU�� TXDVGDP� KLVWRULFH�H[SRQDPXV��

7KH�RUGHU�LV�VLJQLILFDQW�� WKH�JORVXODH�� WKH�VFKRRO�FRPPHQWDU\�RQ�WKH�
WH[W�� EXONV�ODUJHVW� LQ�$UQXOIV�ZRUN�DQG�FRPHV� ILUVW�� ,QGHHG�� LW� LV� WKH�
JORVXODH�$UQXOI��VLJQV���DV�RQH�UHDGV�DW�WKH�FRQFOXVLRQ�WR�WKH�JORVXODH�RI�
ERRN�ILIWHHQ�� 3XQQLQJ��FKDUDFWHULVWLFDOO\��RQ�WKH�LQGHIOHELOH�QRPHQ�RI�KLV�
ILQDO�OHPPD���� $UQXOI�ZULWHV�� �ZKHQFH�\RX�RXJKW�QRW�ZHHS�IRU�WKH�VRXO�
RI�5XIXV�$UQXOIXV�RI�2UOHDQV��ZKR�PDGH�WKHVH�JORVXODH��LI�KH�PDGH�WKHP�
ZHOO��UDWKHU�� � DQG�QRZ�KH�SOD\V�ZLWK�WKH�ODVW�OLQH�RI�WKH�0HWDPRUSKRVHV� �
�LI�WKH�SURSKHFLHV�>�VF�� RI�SRHWV@�KDYH�DQ\�WUXWK�LQ�WKHP�� ,�ZLOO�OLYH�ZLWK�
2YLG����

7KHVH�JORVXODH��RI�ZKLFK�$UQXOILV�VR�SURXG��FRQVWLWXWH�DQ�H[FHOOHQW��
EXW�LQ�DSSURDFK�TXLWH�W\SLFDO��VFKRRO�FRPPHQWDU\����$UQXOI��OLNH�VR�PDQ\�
RWKHU�PDVWHUV�� GRHV�KLV�EHVW� WR�H[SODLQ�WKH�JUDPPDU�DQG�LGHQWLI\� WKH�
P\WKRORJLFDO�RU�KLVWRULFDO�DOOXVLRQV�RI�WKH�WH[W�� 2QO\�DIWHU�DOO� WKH�ORFDO�
GLIILFXOWLHV�LQ�WKH�WH[W�KDYH�EHHQ�UHVROYHG�GRHV�KH�VWHS�DZD\��DV�LW�ZHUH��
WR�ORRN�EDFN�RYHU�WKH�ERRN�DQG�GLYLGH�LW�LQWR�PXWDWLRQHV� �JXLGHG�� DV�ZH�
VKDOO� VHH�� E\� �/DFWDQWLXV���� 7KHVH� VHW� WKH� VWDJH� IRU� D� ZLGH� UDQJH� RI�
DOOHJRULFDO�LQWHUSUHWDWLRQV��7KH�SOXUDO�VKRXOG�EH�QRWHG�� WKHUH�LV�QR�RQH��
DOO�HPEUDFLQJ��DOOHJRU\��RI�WKH�0HWDPRUSKRVHV�KHUH��EXW�DOOHJRULHV�ZKLFK�
VKLIW� JURXQG�IURP� VWRU\� WR� VWRU\��

/HW�XV� ILUVW� ORRN�PRUH�FORVHO\� DW� WKH� HDUOLHU�/DFWDQWLDQ�PDWHULDO��
If RQH�FRQVXOWV�WKH�WZR�SXEOLVKHG��FULWLFDO��HGLWLRQV����RQH�FDQ�all WRR�HDVLO\�
JHW�WKH�LGHD�WKDW�WKH�WLWXOL�DQG�DUJXPHQWD� H[LVWHG�WRJHWKHU�DV�DQ�LQWHJUDO�
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WH[W��RQH�WKDW�FDQ�EH�UHFRQVWUXFWHG�ZLWK�WKH�PHWKRGV�RI�FODVVLFDO�WH[WXDO�
FULWLFLVP��8QIRUWXQDWHO\��WKLV�LV�QRW�WKH�FDVH��7KH�RQO\�VXUH�WKLQJ�DERXW�
WKH�PDWWHU� LV� WKDW� /DFWDQWLXV�� WKH� DXWKRU�RI�WKH�'LYLQH� ,QVWLWXWHV�� KDG�
QRWKLQJ�WR�GR�ZLWK�WKHP��7KH�QDPH��/DFWDQWLXV��LV�QRW�DWWDFKHG�WR�WKHP�
XQWLO�WKH�ILIWHHQWK�FHQWXU\���D�VXVSLFLRXV�VLJQ���DV�%URRNV�2WLV�UHPDUNV����
2QO\�WKHQ�DUH�WKH\�PDGH�WR�ORRN�OLNH�D� WUDGLWLRQDO��HSLWRPH���7KH�GDWH�
RI�FRPSLODWLRQ�FDQ�RQO\�EH�URXJKO\�DSSUR[LPDWHG��7KH�HDUOLHVW�H[WDQW�
WH[W�RI�2YLG�ZKLFK�FRQWDLQV�WKH�PDWHULDO�GDWHV�IURP�WKH�VHFRQG�KDOI�RI�
WKH�QLQWK�FHQWXU\��7KH�DSSHDUDQFH�RI�FHUWDLQ�QDPHV��H�J���WKH�+HOOHQLVWLF�
SRHW�3KDQRFOHV��JXDUDQWHHV�WKDW�VRPH�RI�WKH�PDWHULDO�LV� WUXO\�DQFLHQW��
0DQXVFULSW� DXWKRULW\�� PRUH� SUHFLVHO\�� HUURUV� WKDW� SRLQW� WR� FRS\LVWV�
PLVUHDGLQJ�HDUOLHU�KDQGV�ZLWK�ZKLFK�WKH\�ZHUH�XQIDPLOLDU��LQGLFDWH�WKDW��
�7KH�FRPPRQ�DUFKHW\SH�RI�DOO�WKHVH�PDQXVFULSWV�ZDV�SUREDEO\�D� FRS\�
RI�D� ILIWK�RU�VL[WK�FHQWXU\�PDMXVFXOH�FRGH[� �� �� ��ZULWWHQ�LQ�FRQWLQXRXV�
VFULSW�������� OLNHO\��UXVWLF�FDSLWDOV�����

+RZ� WLWXOL�� SURVH� VXPPDULHV�� SHUKDSV� VRPH� LQWUXVLYH� VFKROLDVWLF�
PDWHULDO��DJJORPHUDWHG�WR�IRUP�WKH�IDLUO\�VWDEOH�PDVV�WUDQVPLWWHG�LQ�WKH�
H[WDQW�QLQWK�WR�HOHYHQWK�FHQWXU\�PDQXVFULSWV�LV�VWLOO�WR�EH�GHWHUPLQHG����
)RU�H[DPSOH�� ZH� DUH�QRW� DEVROXWHO\�FHUWDLQ�ZKDW� WKH� UHODWLRQVKLS�EH�
WZHHQ�WLWXOL�DQG�DUJXPHQWD� LV�� 2WLV�ZRQGHUHG�ZKHWKHU��>L@W�ZDV� � ���WKH�
VFULEH�RI�RXU�DUFKHW\SH�ZKR�ILUVW�VHSDUDWHG�WKH�$UJXPHQWD�LQWR�IDEXODH�ZLWK�
WLWOHV����� EXW�PRUH� H[DFWLQJ� DQDO\VLV� LV� UHTXLUHG� EHIRUH� WKH� VWDJHV� RI�
GHYHORSPHQW�FDQ�EH�HVWDEOLVKHG��

,W�DSSHDUV� WR�PH�WKDW�WKH�DUJXPHQWD� DUH�FOHDUO\� LQ�WKH�WUDGLWLRQ�RI�
D�SDUWLFXODU�IRUP�RI�HOHPHQWDU\�H[HUFLVH�HPSOR\HG�LQ�WKH�OXGL�JUDPPDWLFL�
RU�JUDPPDULDQ
V�VFKRROV��-DEXOD� RU�QDUUDWLR� LQ�/DWLQ��GLHJHPD� LQ�*UHHN��
WKH�VHFRQG�RI�WKH�HOHPHQWDU\�SURJ\PQDVPDWD�GHVFULEHG�DQG�SUHVFULEHG�E\�
ZULWHUV��ERWK�*UHHN��7KHRQ��$SKWKRQLXV��+HUPRJHQHV��DQG�/DWLQ��4XLQ�
WLOLDQ��DQG�+HUPRJHQHV�DV�WUDQVODWHG�E\�3ULVFLDQ�� ���7KDW�all WKH�DUJXPHQWD�
ZH�KDYH�DURVH� LQ�UKHWRULFDO� VFKRROV� DQG�HLWKHU�DUH�RU�UHSUHVHQW�DFWXDO�
VFKRRO�H[HUFLVHV�LQ�ZKLFK�VWXGHQWV�VXPPDUL]HG�SRUWLRQV�RI�2YLG�LV�KDUG�
WR�PDLQWDLQ��2EYLRXVO\�� WKHLU�FROOHFWLRQ�LQ�2YLG�PDQXVFULSWV��SHUKDSV�
ILUVW�WR�DFFRPSDQ\�D�WH[W�RI�2YLG��FOHDUO\�LQGLFDWHV�WKH�LGHD�RI�FUHDWLQJ�
D� WH[W�DQFLOODU\� WR�2YLG�� 6WLOO�� ,� IRXQG� WKDW�D� QXPEHU�RI�WKH�DUJXPHQWD�
UHVHPEOH�IRXUWK�FHQWXU\�H[DPSOHV�RI�WKH�JHQUH�JLYHQ�E\�QR�OHVV�D�UKHWRUL�
FLDQ�WKDQ�/LEDQLXV�� +HUPRJHQHV
�WHDFKHU�� DOO� RI�ZKLFK�H[HPSOLI\� WKH�
VWDQGDUG�SUDFWLFH�RI�XVLQJ�P\WKRORJLFDO�PDWHULDO�DV�WKH�EDVLV�RI�WKH�QDU�
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UDWLR�� )RU�H[DPSOH��FRPSDUH�WKH�IRXUWK�IDEOH�RI�ERRN�VL[�ZLWK�WKH�WZHQ�
WLHWK�RI�/LEDQLXV
� IRUW\�RQH� GLHJHPDWD��

/DFWDQWLXV��

6DW\UXV�QRPLQH�0DUV\DV��GXP�FXP�$SROOLQH�WLELLV�FRQ�
WHQGLW�� TXDV�0LQHUYD�LQYHQLVVH�SURGLWXU�� SUR�DXGDFLD��
TXRG� GHR� FHGHQGXP� QRQ� SXWDUHW�� VXVSHQVXV� DF� FXWH�
QXGDWXV�HVW�WHUJRUH��TXHP�Q\PSKDH�DF�VDW\UL�FHWHULTXH�
UXULV�LQFRODH�IOHWX�SURVHFXWL�VXQW��TXRG�HLXV�FDQWX�FDULWXUL�
HVVHQW�� LWD�XW�H[�ODFULPLV�HRUXP�IOXPHQ�LQFUHYHULW��TXRG�
HLXV�QRPLQH�LQ�3KU\JLD�0DUV\DV�D�SULRULEXV�QRVWULV�QXQ�
FXSDUL�YLGHWXU� ���

/LEDQLXV��

$WKHQD�RQFH�ZDV�SOD\LQJ�WKH�IOXWH�� DQG�VHHLQJ�KHU�RZQ�
LPDJH�LQ� WKH�ZDWHU�� FDVW�DZD\�WKH�IOXWH�� IRU� SOD\LQJ�LW�
ZDV�QRW�IODWWHULQJ�WR�KHU�IDFH�� 7KLV�EHFDPH�0DUV\DV
�DQG�
KH�PDGH�KLPVHOI�D�UHQRZQHG�IOXWH�SOD\HU��+H�LPDJLQHG�
KH�ZDV�HYHQ�EHWWHU�WKDQ�$SROOR�DQG�FDOOHG�KLP�WR�D�FRQ�
WHVW�� 7KH\�FRPSHWHG�DQG�WKH�0XVHV�FDVW� WKHLU�EDOORWV��
7KH�JRG�ZRQ��DQG�H[DFWLQJ�SXQLVKPHQW�IURP�WKH�IOXWH�
SOD\HU�KH�VXVSHQGHG�DQG�IOD\HG�KLP��+LV�EORRG�EHFDPH�
D� ULYHU�� DQG�0DUV\DV� WKH�QDPH�RI�WKH� ULYHU� ���

7KHUH�DUH�PDMRU�GLIIHUHQFHV�LQ�GHWDLO��EXW�P\�LQWHQW�LV�QRW�WR�VXJ�
JHVW�WH[WXDO�GHSHQGHQFH�EXW�UDWKHU�VLPLODULW\�RI�NLQG��:KDW�LV�PRVW�LP�
SRUWDQW�LV� WKDW�ERWK�/LEDQLXV
�DQG�OHVV� DFFRPSOLVKHG�QDUUDWLRQHV�H[KLELW�
MXVW�WKDW�VRUW�RI�JHQHDORJLFDO�DQG�JHRJUDSKLFDO�LQIRUPDWLRQ�WKDW�2WLV�FRQ�
ILGHQWO\� LGHQWLILHG�DV� VFKROLDVWLF�PDWHULDO� LQWUXVLYH� LQ�WKH�SXUHO\�VXP�
PDUL]LQJ�DUJXPHQWD�� +LV�FULWHULD�IRU�DQDO\VLV�PXVW��,�EHOLHYH��EH�UHWKTXJKW�
LQ�OLJKW�RI�WKH�SURJ\PQDVPDWLF�SDUDOOHOV��

:KDWHYHU�LWV�RULJLQV�� KRZ�LV� WKLV��/DFWDQWLDQ�PDWHULDO���DUJXPHQWD�
FXP�WLWXOLV�� SUHVHQWHG�LQ�H[WDQW�PDQXVFULSWV"�:KLOH�PDQ\�RI�WKHVH�QLQWK�
WR�HOHYHQWK�FHQWXU\�WH[WV�DUH�IUDJPHQWDU\�� WKH\�DUH�IRU� WKDW�UHDVRQ�QR�
OHVV� UHSUHVHQWDWLYH�RI�WKH�W\SH�RI�PDQXVFULSW�$UQXOI�ZRXOG�KDYH�XVHG�
LQ�SUHSDULQJ�KLV�FRPPHQWDU\�DQG�DOOHJRUL]DWLRQV��2QH�RI�WKH�WZR�HDUOLHVW�
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IUDJPHQWV�RI�WKH�0HWDPRUSKRVHV�� 3DULV�%1�ODW�� �������ZULWWHQ�LQ�)UDQFH�
WRZDUGV�WKH�HQG�RI�WKH�QLQWK�FHQWXU\��QHDWO\�VKRZV�KRZ�WKH�/DFWDQWLDQ�
WLWXOL�DQG�DUJXPHQWD�ZHUH�XVHG�WR�JXLGH�WKH�UHDGHU�WKURXJK�WKH�0HWDPRU�
SKRVHV�����2Q�WKH�YHUVR�RI�WKH�ILUVW�RI�LWV�WZR�OHDYHV��WKH�WH[W�LV�0HW�� ����������
DIWHU� ������� ZH� KDYH� WKH� WLWOH� RI�WKH� ILIWK� IDEOH� RI�WKH� ILUVW� ERRN�� �7KH�
*LDQWV
�%ORRG�LQWR�+XPDQV���LQ�FDSLWDOV�� IROORZHG�E\�/DFWDQWLDQ�DUJXPHQ�
WXP��ERWK�W]�WXOXV�DQG�DUJXPHQWXP�DUH�LQGHQWHG�RQH�FKDUDFWHU��7KH�2YLGLDQ�
YHUVLRQ�RI�WKH�IDEOH� IROORZV�� EXW�DIWHU�YHUVH����� LQGHQWHG�FDSLWDOV�DJDLQ�
LQWHUUXSW�WKH�WH[W�ZLWK�WKH�WLWOH��/\FDRQ�LQWR�D�:ROI�����7KLV�LQWURGXFHV�
WKH�VL[WK�DUJXPHQWXP�� DIWHU�ZKLFK�WKH�UHDGHU�FRXOG�UHVXPH�ZLWK�YHUVH������

3ODWH���UHSURGXFHV�D�SDJH�RI�RQH�RI�WKH�HDUOLHVW�FRPSOHWH�RU�YLUWXDO�
O\� FRPSOHWH�PDQXVFULSWV�RI�WKH�0HWDPRUSKRVHV�� 1RZ�LQ�WKH�/DXUHQWLDQ�
OLEUDU\� LQ� )ORUHQFH� DV� 6DQ�0DUFR������ 0� ZDV� ZULWWHQ� LQ� ,WDO\� DW� WKH�
HQG�RI�WKH�HOHYHQWK�FHQWXU\��$JDLQ�WKH�GLVSRVLWLRQ�RI�WKH�PDWHULDO�LV�VXFK�
WKDW�WKH� WLWXOXV� VWULNLQJO\�LQWHUUXSWV�WKH�IORZ� RI�2YLG
V�FDUPHQ�SHUSHWXXP��
,Q�WKH�FDVH�RI�WKH�QLQWK�IDEOH�� �%\EOLV
� WHDUV� LQWR�D� )RXQWDLQ���DOO� LV� DV�
LW� VKRXOG�EH�� WLWXOXV� LV� IROORZHG� E\� WKH�DUJXPHQWXP�� ERWK�SUHFHGLQJ� WKH�
UHOHYDQW�SRUWLRQ�RI�WKH�SRHP��0HW�� �����II����$W�WKH�WRS�RI�WKH�SDJH�RQH�
VHHV� WKDW� WKH� VHYHQWK� DQG� HLJKWK�IDEOHV� KDYH�EHHQ�FRPELQHG�� WKH� ILUVW�
WZR� OLQHV� FRQFOXGH� WKH� DUJXPHQWXP� RI� WKH� HLJKWK� IDEOH�� FRQFHUQLQJ�
&DOOLUKRH
V�VRQV��EXW�ZKDW�IROORZV�LV� WKH�WLWXOXV�DQG�WKH�WH[W�WR�WKH�VHYHQWK�
IDEOH�� DERXW� ,RODXV� �0HW�� ������������ 7KH��DERYH�PHQWLRQHG�� LQ� WKLV�
VHYHQWK�WLWOH�DFNQRZOHGJHV�WKLV��:KHWKHU�WKH�MRLQLQJ�RI�WKH�DUJXPHQWD�KDG�
EHHQ�LQWHQGHG�IURP�WKH�EHJLQQLQJ�RU�QRW�� WKH�WLWXOXV�PHDQW�WR�XVKHU�LQ�
WKH�HLJKWK�IDEOH�� �&DOOLUKRH
V�6RQV�LQWR�<RXWKV���ZDV�DW�ILUVW�RYHUORRNHG�
DQG�KDG�WR�EH�HQWHUHG�LQ�WKH�ULJKW�PDUJLQ��OLNHO\�E\�WKH�RULJLQDO�VFULEH��
EXW�LQ�DQ\�FDVH�� QRW�LQ�WKH�GLVWLQFWLYH� OHWWHUV�KH�QRUPDOO\�XVHV� IRU� WKH�
WLWXOXV� �QRWH� L��D�� WKH� IRUPV� RI�WKH��V�������

6XFK�DUWLFXODWLRQV� VHHP� QDWXUDO� HQRXJK�� EXW�ZH� VKRXOG�EH�ZDU\�
RI�WKH�QDWXUDO�� $XWKRULW\�PD\�KDYH�FRXQWHG�IRU�PRUH�� QRW�DOZD\V�EXW�
VXUHO\�PXFK�RI�WKH� WLPH� LQ� WKH� VFULSWRULD�� 7KHUH�DUH�PRGHOV�� FODVVLFDO�
SUHFHGHQWV�LQGHHG�IRU�WLWXOXV�DQG�DUJXPHQWXP�SUHFHGLQJ�WKH�ZRUN�WKH\�LQ�
WURGXFH��MXVW�DV�ZH�KDYH�LQ�WKH�/DFWDQWLDQ�2YLG�PDQXVFULSWV��2I�TXLWH�
DQFLHQW�SURYHQDQFH�DUH� WKH�DUJXPHQWD� WKDW�SUHFHGH�ERWK� WUDJHGLHV� DQG�
FRPHGLHV��LQ�DQ�HDUO\�WZHOIWK�FHQWXU\�PDQXVFULSW�RI3ODXWXV��QRZ�LQ�WKH�
%ULWLVK�/LEUDU\��%/�5HJ�� ���&�;,���ZH�KDYH� LQ� VXFFHVVLRQ� WKH�H[SOLFLW�
RI�&DSWLYL�� WKH�LQFLSLW�RI�WKH�&XUFXOLR�� DQG�WKH�YHUVH�DUJXPHQW�WR�WKH�&XU�
FXOLR� �3ODWH�����$IWHU�WKH�GUDPDWLV�SHUVRQDH�RI�WKH�ILUVW�VFHQH�� WKH�SOD\�LWVHOI�
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JHWV�XQGHUZD\�� )RU�D�SUHIDWRU\�DUJXPHQW�LQ�D�QDUUDWLYH�SRHP�RQH�FDQ�
FRPSDUH�D�WHQWK� RU�HOHYHQWK�FHQWXU\�/XFDQ�ZULWWHQ�LQ�WKH�IDPRXV�VFULS�
WRULXP�RI�7RXUV��WKRXJK�QRW�SHUKDSV�LQ�LWV�KDSSLHVW�KRXU��$�VLJQLILFDQW�
GLIIHUHQFH� IURP� WKH� SUDFWLFH� RI�WKH� /DFWDQWLDQ�PDQXVFULSWV�� KRZHYHU��
LV� WKH� IDFW� WKDW� LQ� WKH� 7RXUV� /XFDQ� WKH� DUJXPHQW� SUHIDFHV� DQ� HQWLUH�
ERRN� � QRW� HSLVRGHV� ZLWKLQ� ERRNV� ��� 2I� FRXUVH� WKHUH� ZHUH� DOVR�
PDQXVFULSWV�ZLWK�WLWXOL�DQG�QR�DUJXPHQWXP�� VXFK�DV�WKH�IUDJPHQWDU\�PLG�
QLQWK�FHQWXU\� VRXWKZHVW� *HUPDQ� /XFUHWLXV�� QRZ� GLYLGHG� EHWZHHQ�
&RSHQKDJHQ� DQG�9LHQQD����

:KDW�FDQ�ZH� VD\�DERXW� WKH� IXQFWLRQ� RI�WLWXOL�DQG�DUJXPHQWD�ZKHQ�
WKH\�DSSHDU�DV�WKH\�GR�LQ�WKH�/DFWDQWLDQ�PDQXVFULSWV�RI�2YLG
V�0HWDPRU�
SKRVHV"� %\� WKHPVHOYHV�� WKH� WLWXOL� IXQFWLRQ� LQ� SDUW�DV� SULPLWLYH��ILQGLQJ�
GHYLFHV���D� WDEOH�RI�FRQWHQWV�WR�HDFK�ERRN� � SDUWLFXODUO\�KHOSIXO�LQ�WKH�
FDVH�RI�ERRNV� OLNH� %1�ODW�� ������ZLWK� LWV� UDWKHU�FURZGHG� WZR�FROXPQ�
OD\RXW��7KH�DUJXPHQWD�SUHSDUH�WKH�UHDGHU�WR�GLJHVW�WKH�WH[W�� OLNH�WKH�SUR�
ORJXH�DQG�RU�GXPEVKRZ�EHIRUH�WKH�SOD\��RU�WKH�UHDGLQJ�RI�SURJUDP�QRWHV�
DQG�SORW�VXPPDU\�EHIRUH�D�SHUIRUPDQFH�� WKH\�UHOLHYH�WKH�UHDGHU�RI�WKH�
EXUGHQ�RI�WU\LQJ�WR�ILJXUH�RXW�ZKDW�LV�KDSSHQLQJ�VR� WKDW�KH�RU�VKH�FDQ�
HQMR\� WKH�KRZ�� 2YLG
V� LQYHQWLYHQHVV�� ZLW� DQG�SRHWU\�� $V� RIWHQ� DV� QRW�
WKH\�SURYLGH�VRPH�UXGLPHQWDU\�H[SODQDWLRQV��DW�OHDVW�RI�D� JHQHDORJLFDO�
QDWXUH��ZKHWKHU�WKH�RULJLQV�RI�WKHVH�H[SODQDWLRQV�DUH�VFKROLD�RU�WKH�SUDF�
WLFHV� RI�SURJ\PQDVPDWD�KDV�QR�EHDULQJ�RQ� WKHLU�IXQFWLRQ� LQ�PHGLHYDO�
ERRNV��

,Q�$UQXOI�WKH� VLWXDWLRQ� LV� UHYHUVHG�� 7R� WDNH� WKH� WZHOIWK�FHQWXU\�
0XQLFK�PDQXVFULSW��HOP� ������ DV� DQ�H[DPSOH�� WKH� WH[W�EHJLQV�RQ�IRO��
��U�ZLWK�WUDGLWLRQDO�RSHQLQJ�PDWHULDO��WKLV�FRQFOXGHV�LQ�WKH�ILUVW�FROXPQ�
RI�IRO�� ��Y�� DW�ZKLFK�SRLQW�WKH�VFKRRO�FRPPHQWDU\�RQ�WKH� WH[W�RI�ERRN�
RQH�EHJLQV��:KHQ�RQH�FRQVLGHUV� WKDW� WKH�JORVXODH�RQ�ERRN�RQH�RFFXS\�
IROV�� ��U����Y�� DQG���U��RQO\�WR�HQG�RQ�IRO�� ���Y�� LW�VKRXOG�EHFRPH�FOHDU�
KRZ�FDUHIXO�D�UHDGLQJ��ZKDW�GHWDLOHG�VWXG\�RI�HDFK�ERRN�WKLV�UHSUHVHQWV��

1RZ�$UQXOI��OLNH�DQ\�WHDFKHU�RI�/DWLQ�RU�DQ\�IRUHLJQ�ODQJXDJH��RU�
IRU� WKDW�PDWWHU�� RI�D�KLJK�VFKRRO�VHW� WH[W�OLNH�0DFEHWK��� UHFRJQL]HG�WKDW�
WKH�VORZ�SDFH�RI�UHDGLQJ�GHWHUPLQHG�E\�FORVH�DWWHQWLRQ�WR�ODQJXDJH�DQG�
H[SODQDWLRQV�UHTXLUHG�E\�WKH�VWXGHQWV�SXW�D�YLUWXDO�HQG�WR�PDNLQJ�VHQVH�
RI�WKH� VWRULHV�� PXFK�OHVV� WKH�ZRUN�DV� D�ZKROH�� 7R�JHW� DURXQG�WKLV�GLI�
ILFXOW\��$UQXOI�DGDSWHG�WKH�/DFWDQWLDQ�WLWXOL�DQG�SODFHG�KLV�PXWDWLRQHV�DIWHU�
WKH�FRPPHQWDU\��+HUH�WKH\�IXQFWLRQ�DV�D�UHVXPH�RI�WKH�SUHFHGLQJ�ERRN��
DQ�RSSRUWXQLW\�IRU�PDVWHU�DQG�VWXGHQW�WR�FDVW�WKHLU�PLQGV�EDFN�RYHU�WKH�
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WH[W�WKH\�KDYH�VR�SDLQVWDNLQJO\�UHDG��2Q�IRO�� ��Y��IRU�H[DPSOH��WKH\�RF�
FXS\�URXJKO\� WKH� VHFRQG� TXDUWHU�RI�WKH� OHIW�KDQG�FROXPQ��

$OWKRXJK�D�FDSLWDO��0���RYHUVL]HG��EXW�QRW�VWDUWLQJ�D�QHZ�OLQH��PDUNV�
WKH�ELJ�EUHDN�IURP�VFKRRO�FRPPHQWDU\�WR�PXWDWLRQHV�� UHYLHZLQJ�WKH�ERRN�
LV� QRW�WKH�HQG��LQ�HLWKHU�VHQVH�RI�WKH�ZRUG��RI�$UQXOI
V�DFWLYLWLHV�� 7KH�
PXWDWLRQHV�SUHSDUH�WKH�ZD\�IRU�WKH�DOOHJRULDH��ZKLFK�� WR�PDNH�RQFH�DJDLQ�
D� FRPSDULVRQ�ZLWK�WKH�/DFWDQWLDQ�PDWHULDO� � FRUUHVSRQG�WR�� EXW�DUH�
LQ�QR�UHDO� VHQVH�DGDSWDWLRQV�RI�� WKH�DUJXPHQWD��:KHUH� WKH�DUJXPHQWD� LQ�
WKH�2YLG�PDQXVFULSWV�ZKLFK�$UQXOI�XVHG�W\SLFDOO\�DSSHDUHG�VLQJO\�EHIRUH�
HDFK�WDOH��$UQXOI�SODFHV�DOO�KLV�DOOHJRULDH�RQ�D� VLQJOH�ERRN�DW�WKH�FRQFOX�
VLRQ�RI�KLV�WUHDWPHQW�RI�WKDW�ERRN��,Q�HOP������WKH�DOOHJRULDH�WR�ERRN�RQH�
EHJLQ�DERXW�KDOI�ZD\�GRZQ�WKH�OHIW�KDQG�FROXPQ�RI�IRO�� ���Y� DQG�FRQ�
FOXGH�DERXW�WZR�WKLUGV�RI�WKH�ZD\�GRZQ�WKH�OHIW�KDQG�FROXPQ�RIIDO�� ��U�
�3ODWH����� $W�WKLV�SRLQW�WKH�ZKROH�F\FOH�EHJLQV�DJDLQ�IRU�ERRN�WZR�� DV�
WKH�PDMXVFXOH��5��RI�5HJLD� VROLV�PDNHV� FOHDU��

$UQXOI
V�PXWDWLRQHV�FRUUHVSRQG�VXIILFLHQWO\�ZLWK�WKH�/DFWDQWLDQ�WLWXOL�
IRU�XV�WR�EH�VXUH�WKDW�$UQXOIQRW�RQO\�NQHZ�WKHP�EXW�WKDW�KH�XVHG�WKHP��
$UQXOI
V�DOWHUDWLRQV�DUH�VLJQLILFDQW��VR�WKDW�HDFK�PXWDWLR�SUHSDUHV�WKH�ZD\�
IRU� WKH�SDUWLFXODU�LQWHUSUHWDWLRQ�$UQXOI�JLYHV� � SUHSDUHV�LQ�QR� LQQR�
FHQW�ZD\�� )RU� H[DPSOH�� DFFRUGLQJ� WR� $UQXOI
V� DQDO\VLV� RI�ERRN� RQH��
'DSKQH
V�PHWDPRUSKRVLV� LQWR�WKH�ODXUHO �� WDNHQ�GLUHFWO\� IURP� /DFWDQ�
WLXV�� LV� SUHFHGHG� E\� RQH� /DFWDQWLXV�KDG�QRW� OLVWHG�� QDPHO\��3KHEXV� LQ�
DGDPDQWHP�� �3KRHEXV��LV�WUDQVIRUPHG�� LQWR�D� /RYHU���7R�FDOO��3KRHEXV�
LQWR�D�/RYHU��D�PHWDPRUSKRVLV�VHHPV�WR�VWUHWFK�WKH�FRQFHSW�RI�PHWDPRU�
SKRVLV�EH\RQG�WKH�EUHDNLQJ�SRLQW�� WKLV� LV� QR�SHUPDQHQW�FKDQJH�EXW�D�
WHPSRUDU\�RQH�� DQG�WKHQ�QRW�HYHQ�RI�VKDSH�EXW�RI�FKDUDFWHU�RU�HPR�
WLRQ��+RZHYHU��$UQXOI
V�SRLQW�LV�QRW�WR�UHGHILQH�PHWDPRUSKRVLV��+LV�SXU�
SRVH� EHFRPHV� FOHDU� DV� VRRQ� DV� ZH� UHDFK� SDUW� WKUHH� DQG� UHDG� WKH�
FRUUHVSRQGLQJ�DOOHJRUL]DWLRQ��
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%XW�UHWXUQLQJ�WKHQFH��$SROOR�� WKDW�LV �� VRPH�ZLVH�PDQ�� LV�
RYHU�SURXG� DQG�� EHLQJ� DV� LW� ZHUH� VHOI�VDWLVILHG�� QHJOHFWV�
&XSLG��WKH�JRG�RIORYH��6R�&XSLG�VKRRWV�KLP�DW�VRPH�WLPH�
ZLWK�DQ�DUURZ�� WKDW�LV�� KH�EXIIHWV�KLP�ZLWK�WKH�GHVLUHV�RI�
KLV� IOHVK� VR� WKDW�KH� ORYHV�� 1HYHUWKHOHVV� KH� ORYHV� RQO\� WKH�
YLUJLQ�� 'DSKQH�����
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7KH�,R�HSLVRGH�PD\�VHUYH�DV�DQRWKHU�H[DPSOH��,Q�2YLG��WKH�HSLVRGH�
RFFXSLHV�����OLQHV�DW�WKH�HQG�RI�ERRN�RQH���������� � ZLWK�WLPH�RXW�IRU�
WKH�VWRULHV�RI�$UJRV�DQG�6\ULQ[���,Q�/DFWDQWLXV��WKH�,R�VWRU\�LV�VXPPDUL]HG�
LQ�WZR�SDUWV��DV�WKH�WHQWK�DQG�IRXUWHHQWK�IDEOHV�RI�WKH�ILUVW�ERRN��)ROORZLQJ�
2YLG
V�QDUUDWLYH�VHTXHQFH�� WKH�IDEOHV�RI�0HUFXU\��6\ULQ[�DQG�$UJXV�LQWHU�
YHQH�DV�QXPEHUV�������� 7KH�WLWOHV� UHIHUULQJ�GLUHFWO\�WR�,R�DUH�������,R��
WKH�GDXJKWHU�RI�,QDFKXV�� LQWR�D� FRZ���DQG��������WKH�DIRUHPHQWLRQHG�,R�
LQWR�,VLV����� 7KH�FRUUHVSRQGLQJIDEXODH�DUH�VWUDLJKWIRUZDUG�VXPPDULHV��

�[�� ,R�� ,QDFKXV
� GDXJKWHU�� VXUSDVVHG� KHU�FRQWHPSRUDULHV�
LQ�EHDXW\�DQG�ZDV�ORYHG�E\�-RYH��ZKR�E\�SUD\HUV�DWWDLQHG�
KLV�GHVLUH�� $QG�OHVW� VKH�UXQ�DIRXO�RI�-XQR
V�ZUDWK�VKH�ZDV�
FKDQJHG�E\�KHU�DVVDLODQW�LQWR�D�FRZ�������[LY��7KH�DERYH�
PHQWLRQHG�,R��DIWHU�VKH�KDG�ZDQGHUHG�DERXW�WKH�ZKROH�HDUWK�
GULYHQ�E\�WKH�IXULHV�� DW�ODVW�DUULYHG�LQ�(J\SW��-XQR�ZDV�QRZ�
SODFDWHG�E\�-XSLWHU�DQG�,R�UHWXUQHG�WR�KHU�RULJLQDO�IRUP��
6KH�WRRN�WKH�QDPH�RI�WKH�JRGGHVV�,VLV�DQG�ZDV�FDOOHG�OLQLJHUD ��

$UQXOI�MRLQV� WKH� WZR� SDUWV�RI�,R
V� VWRU\�DQG�FUHDWHV� RQH� LQGHSHQ�
GHQW�PXWDWLR�� WKHUHE\� UXQQLQJ�URXJKVKRG� RYHU�2YLG
V� QDUUDWLYH� VWUXF�
WXUH�� �,R� >ZDV� FKDQJHG@� IURP� D� FKDVWH�ZRPDQ� WR� DQ� DGXOWHUHVV�� IURP�
DQ�DGXOWHUHVV� LQWR�D�FRZ�� DQG�IURP�D� FRZ�LQWR�D� JRGGHVV����� 7KLV�VXP�
PDU\�DOUHDG\�WHOOV� WKH�ZKROH� VWRU\��7KH�ORQJHU�DOOHJRULFDO�H[SODQDWLRQ�
LQ�WKH� WKLUG�SDUW�EHDUV�RXW�RXU�H[SHFWDWLRQV�WKDW�WKLV� UHDUWLFXODWLRQ�LQ�
GHHG�KDV�LQWHUSUHWLYH�FRQVHTXHQFHV��7KH�VWRU\�LQ�$UQXOIV�YLHZ�LV�D�PRUDO�
RQH��

,R�ZDV� WKH�GDXJKWHU�RI�VRPH� ULYHU�JRG� ,QDFKXV�� � � �� 6KH�
ZDV�EHORYHG�E\�-XSLWHU��WKDW�LV�E\�*RG�WKH�&UHDWRU��EHFDXVH�
VKH�ZDV� D� YLUJLQ�� )RU�*RG�ORYHV� YLUJLQV�� VLQFH� WKH\� UDLVH�
WKHPVHOYHV�WR�KLP�E\�SUHVHUYLQJ�WKHLU�YLUJLQLW\��$IWHU�VKH�
ZDV�GHIORZHUHG�� VKH�ZDV�ZLWKGUDZQ�IURP� WKH� QXPEHU�RI�
WKH�YLUJLQV�DQG�FKDQJHG�LQWR�D� FRZ�� WKDW� LV� PDGH�EHVWLDO��
6KH�ZDV�WXUQHG�RYHU�WR�-XQR��WKDW�LV�WKH�ORZHU�DWPRVSKHUH��
LQ�RWKHU�ZRUGV��PRUH�VHULRXV�VLQV��7R�$UJXV�� WKDW�LV�WR�WKH�
ZRUOG�� WKDW� LV� WR� WKH� JUDYHVW� VLQV� DQG�GDQJHUV�� ,Q�$UJXV
�
PXOWLSOH�H\HV�ZH�FDQ�XQGHUVWDQG�WKH�ZRUOG��RU�WKH�VHFXODU�
VSKHUH� HQVQDUHG� ZLWK� PXOWLSOH� OXUHV�� 7KLV�ZRUOG� VR� LP�
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SULVRQHG�KHU�WKDW�VKH�FRXOG�QRW�UHFRJQL]H�*RG�KHU�FUHDWRU��
%XW�0HUFXU\� NLOOHG� $UJXV �� ,Q�0HUFXU\�� WKH� JRG� RI�HOR�
TXHQFH�� ZH�KDYH�VRPH�HORTXHQW�PDQ�ZKR�� E\�WKH�PHDQV�
RI�KLV�SHUVXDVLRQ��PRUWLILHG�ZRUOGO\�GHVLUHV��6KH��,�VD\��KH�
UDLVHG�KHU��WKDQ�ZKRP�QR�RQH�ZDV�HYHU�EHWWHU��WR�VHUYH�KHU�
FUHDWRU��RQ�ZKLFK�DFFRXQW�LW�LV�IHLJQHG�WKDW�VKH�ZDV�FKDQJHG�
IURP� D� FRZ� LQWR� D� JRGGHVV�����

&RPSDULQJ�WKH�/DFWDQWLDQ�PDWHULDO��IOXFWXDWLQJ�LQ�GHWDLO�EXW�VWDEOH�
LQ�IRUP�� DQG�$UQXOI�� RQH�FDQ�OHJLWLPDWHO\�LQIHU�D� GLIIHUHQFH�RI�SXEOLF��
7KH�RQH�SRLQWV�WR�DW�OHDVW�DQ�RULJLQDO�UHDGLQJ�SXEOLF�ZKR�ZRXOG�EH�PRY�
LQJ�TXLFNO\�� VHFXUH� LQ� WKHLU�/DWLQLW\�DQG� WKHLU�DELOLW\� WR� UHDG� FODVVLFDO�
SRHWU\�� WKH�RULJLQDO�DXGLHQFH�� RU�DW�OHDVW�WKH�LGHDO� IRUP�RI�VXFK�DQ�DX�
GLHQFH��ZRXOG�KDYH�D�FRPPDQG�RI�*UHFR�/DWLQ�P\WKRORJ\�DQG�DW�OHDVW�
D�QRGGLQJ�DFTXDLQWDQFH�ZLWK�QDPHV�VXFK�DV�+HVLRG��3KDQRFOHV�DQG�WKH�
OLNH�� *UDGXDOO\�VXFK�D�NQRZOHGJH�ZRXOG�KDYH�PRYHG�IURP� WKHLU�KHDGV�
WR� WKHLU� ILQJHU� WLSV� WR� WKH�PDUJLQV�RI�WKHLU� WH[W��

7R� ZKDW� H[WHQW� WKH� QLQWK�WR�HOHYHQWK�FHQWXU\� /DFWDQWLDQ�
PDQXVFULSWV�RI�WKH�0HWDPRUSKRVHV� UHIOHFW�D�FRQWHPSRUDU\�UHDGLQJ�SXEOLF�
LV� D� GLIILFXOW� TXHVWLRQ�� 2Q�WKH� RQH�KDQG�� WKH� QHDWQHVV�� HYHQ� HOHJDQFH�
RI�D�WHQWK�FHQWXU\�,WDOLDQ�ERRN�OLNH�%/��������3ODWH������LI�QRW�TXLWH�FRP�
SDUDEOH� LQ� JUDQGHXU�WR� VRPH� FODVVLFDO� WH[WV�RI�WKH� VDPH�DJH� �H�J��� WKH�
VHFRQG�RI�WKH�WZR�)ORUHQFH�/LY\
V�PHQWLRQHG�LPPHGLDWHO\�EHORZ��� VXJ�
JHVWV�D�UHDGLQJ�UDWKHU�WKDQ�D�WHDFKLQJ�WH[W��5HFDOO�WKDW�LQ�WKH�QLQWK��WHQWK��
DQG�HOHYHQWK�FHQWXULHV�WKH�0HWDPRUSKRVHV� KDG�QRW�\HW�EHJXQ�WR�RFFXS\�
WKH� FHQWUDO�SODFH� LQ�WKH�VFKRRO� FXUULFXOXP�WKDW� LW�ZRXOG� LQ� WKH� WZHOIWK�
DQG� VXEVHTXHQW� FHQWXULHV����� *UDQWHG� WKH� GLIILFXOWLHV� RI�PDLQWDLQLQJ�D�
ULJLG� GLVWLQFWLRQ�EHWZHHQ� UHDGLQJ�IRU� VWXG\� DQG� UHDGLQJ� IRU� SOHDVXUH��
WKHVH� HDUO\� WH[WV�PD\� VWLOO� WKHQ� UHIOHFW� D� UHDGLQJ�SXEOLF��

2Q�WKH�RWKHU�KDQG��LW�LV�OLNHO\�WKDW�WKH�DXWKHQWLF�UHDGLQJ�SXEOLF�WKH�
ERRNV�UHIOHFW�OLYHG�KDOI�D�PLOOHQLXP�HDUOLHU��IRU�WKH�OD\�RXW�RI�WKHVH�ERRNV�
PD\�VLPSO\�DSH�WKDW�RI�WKHLU�DUFKHW\SHV��)RU�WKH�IDFW�WKDW�WKLV�KDSSHQHG�
ZH�KDYH�QR�EHWWHU�H[DPSOH�WKDQ�VODYLVK�UHFRS\LQJ�RIODWH�DQWLTXH�VXEVFULS�
WLRQHV����� )RU�H[DPSOH�� LQ� DQ�HDUO\�WHQWK�FHQWXU\�PDQXVFULSW� LQ�0RQW�
SHOOLHU�� WKH�SURORJXH� WR� 3HUVLXV
� VDWLUHV� LV� IROORZHG� E\� WKH�VXEVFULSWLRQ�
RI� )ODYLXV� -XOLXV� 7U\IRQLDQXV� 6DELQXV�� ZKR� HPHQGHG� WKH� ERRN� LQ�
%DUFHORQD�LQ�WKH�\HDU���� ����$�SDLU�RI�QLQWK�FHQWXU\�+RUDFH�PDQXVFULSWV�
H[KLELW� WKH� LGHQWLFDO� VXEVFULSWLRQ�RI�RQH�0DYRUWLXV�� FRQVXO� LQ������ DW�
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WKH�HQG�RI�WKH�(SRGHV�DQG�EHJLQQLQJ�RI�WKH�&DUPHQ� VDHFXODUH����� 2XU�/LY\�
PDQXVFULSWV�WHOO�WKH�VDPH�VWRU\�� WKH�VXEVFULSWLRQ�UHIHUULQJ�WR�WKH�PDMRU�
HGLWRULDO�ZRUN�EHLQJ�GRQH�RQ�/LY\�DW�WKH�EHJLQQLQJ�RI�WKH�ILIWK�FHQWXU\�
E\�WKH�6\PPDFKL�DQG�1LFRPDFKL�ZDV�FRSLHG�PDQ\�WLPHV��IRU�H[DPSOH��
LQWR�D�ERRN��QRZ�LQ�WKH�/DXUHQWLDQ�OLEUDU\�LQ�)ORUHQFH�� FRPPLVVLRQHG�
DERXW�����E\�5DWKHU�RI�9HURQD��It DSSHDUV�DV�ZHOO�LQ�D�QLQWK� RU�WHQWK�
FHQWXU\�9DWLFDQ�PDQXVFULSW�DQG�DQ�HOHYHQWK�FHQWXU\�PDQXVFULSW�� DOVR�
LQ�)ORUHQFH��28 7KH�PRVW�RQH�FDQ� VD\�PD\�VLPSO\�EH�WKDW�WKHUH�ZDV�DV�
\HW�LQVXIILFLHQW�SUHVVXUH�RQ�WKH�FUHDWRUV�DQG�XVHUV�RI�WKHVH�ERRNV�WR�DOWHU�
WKH�WUDGLWLRQDO�IRUPDW��RU�WKDW�WKHVH�SDUWLFXODU�VFULEHV�DQG�SDWURQV�ZHUH�
LQFOLQHG� WR� UHSOLFDWH� FHUWDLQ�NLQGV� RI�WH[WV� UDWKHU� WKDQ�RWKHUV��

$UQXOI�� LQ�FRQWUDVW��ZRUNHG�DIWHU�YLUWXDOO\�DOO� RI�2YLG
V�RHXYUH�KDG�
HQWHUHG�WKH�PDLQVWUHDP�RI�WKH�VFKRRO�FXUULFXOXP�DQG�QRW�RQO\�IDFHG�EXW�
UHVSRQGHG�WR�RWKHU�GHPDQGV�� %\�WKLV�WLPH�2YLG
V�SRHWU\�KDG�JDWKHUHG�
DERXW�LW�VFKRRO�FRPPHQWDU\�OLNH�FORXGV�RI�JORU\�� VR�PXFK�FRPPHQWDU\�
WKDW� FRQWLQXRXV�JORVXODH� EHJDQ� WR� HQMR\� DQ� LQGHSHQGHQW� H[LVWHQFH� LQ�
VHSDUDWH�PDQXVFULSWV��7KH�PDQXVFULSW�GLVSRVLWLRQ�RI�$UQXOIV�WH[W�WHOOV�
XV� VRPHWKLQJ� HOVH� DV� ZHOO�� :H� VHH� LQ� WKHVH� PDQXVFULSWV� D� JUDSKLF�
GHPRQVWUDWLRQ�WKDW��DOOHJRULFDO��LQWHUSUHWDWLRQ�LV�D�VHFRQGDU\�PRYHPHQW��
KLJKHU�OHYHO� LQWHUSUHWDWLRQ�IROORZV� VWXG\�RI�WKH�OHWWHU�� 7KH�VLJQLILFDQFH�
RI�WKLV� IRU� WKH� KLVWRU\� RI�PHGLHYDO� FRPPHQWDULHV� LV� RQO\� QRZ� EHLQJ�
UHFRJQL]HG��PHGLHYDO�2YLG�FRPPHQWDULHV�ZHUH�QRW�E\�QDWXUH�DOOHJRUL]�
LQJ�DQG�PRUDOL]LQJ��:H�PXVW�VHH�$UQXOIV�LQFOXVLRQ�RI�DOOHJRULFDO�LQWHU�
SUHWDWLRQ�LQ�D� PHGLHYDO�2YLG�FRPPHQWDU\�DV� DQ�LQQRYDWLRQ�� KLV� VWULFW�
VHJUHJDWLRQ�RI�JORVXODH�DQG�DOOHJRULDH� LV� HORTXHQW�WHVWLPRQ\�WR�WKH�QRYHOW\�
RI�WKH�ODWWHU��,Q�IDFW�� LI�ZH�PD\�DSSHDO�WR�WKH�DXWKRULW\�RI�WKH�PDQXVFULSWV��
LQ�WKHP�DOOHJRU\�GRHV�QRW�\HW�HQWHU�WKH�FRPPHQWDU\�EXW�VWLOO�VWDQGV�EHVLGH�
LW��

&ORVH�VWXG\�RI�WKH�LQWHUGHSHQGHQFH�RI�$UQXOIV�DOOHJRULDH�DQG�PXWD�
WLRQHV� LOOXVWUDWHV�WKH�LQWHUSUHWLYH�FRQVTXHQFHV�RI�VHJPHQWDWLRQ��0DQ\�PRUH�
H[DPSOHV�FDQ�EH�DGGXFHG�IURP�$UQXOI��$UQXOIV�JHQHUDO�GHSHQGHQFH�RQ�
WKH� /DFWDQWLDQ� DUWLFXODWLRQ�RI�WKH�0HWDPRUSKRVHV� PDNHV� KLV� VLJQLILFDQW�
GHSDUWXUHV�IURP�LW�DQG�WKH�ELDVHV�WKH\�VHUYH�VWDQG�RXW�HYHQ�PRUH�FOHDU�
O\��7KH�FULWLFDO�UROH�RI�VHJPHQWDWLRQ�LQ�LQWHUSUHWDWLRQ�FDQ�EH�FRQILUPHG�
DV�ZHOO�E\�DQDO\VLV�RI�RWKHU�DQFLOODU\�WH[WV��3LHUUH�%HUVXLUH
V�IRXUWHHQWK�
FHQWXU\�PRUDOL]DWLRQV�DUH�SDUWLFXODUO\�IUXLWIXO�LQ�WKLV�UHJDUG��29 +RZ�ZH�
DUWLFXODWH� D� WH[W� OLNH� WKH�0HWDPRUSKRVHV� LV� LQWLPDWHO\�OLQNHG� WR� KRZ�ZH�
LQWHUSUHW� LW�� :H�PXVW� IDFH� WKH�PRUH�GLVWXUELQJ�FRUROODU\�WKDW�� KDYLQJ�
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VHJPHQWHG�WKH�WH[W�� LI�RQO\�LQ�RXU�RZQ�PLQGV�� LW�LV�RXU�RZQ�SDUDSKUDVH�
RU�PHQWDO� VXPPDU\�ZH� LQWHUSUHW�� QRW� WKH� WH[W��

<DOH�8QLYHUVLW\�

127(6�

��� ,�DP�SDUWLFXODUO\�JUDWHIXO�IRU�WKH�HQFRXUDJHPHQW�RI�&KULV�%DVZHOO�DQG�:LQWKURS�
:HWKHUEHH� LQ� WKH� HDUO\� SKDVHV� RI�WKLV� SURMHFW��

��� 7KH�EUHDN�DUWLFXODWHG�KHUH�LV�DW�0HWDUUZUSKRVHV���������EHWZHHQ�WKH�VWRU\�RI�3\UHQHXV�
DQG�WKDW�RI�WKH�3LHULGHV��7R�P\�NQRZOHGJH�� WKHUH�LV�QR�DFFRXQW�ZKLFK�FDWDORJXHV��
IRU�HDFK�PDQXVFULSW�ZLWQHVV��H[DFWO\�ZKHUH�DQG�LQ�H[DFWO\�ZKDW�IRUP�WKH�/DFWDQ�
WLDQ�PDWHULDO� HQWHUV� WKH�2YLGLDQ� WH[W��

��� 6HH� EHORZ�RQ�$UQXOI�DQG�RQ�HOP� ������ WKH� ODWHVW�PDQXVFULSW�RI�$UQXOIV� WR� EH�
UHFRJQL]HG�� IURP�ZKLFK�DOO�P\�H[DPSOHV�FRPH��RQH�SDJH�LV�UHSURGXFHG�DV�3ODWH����

��� �������� LQGHOHELOH� DQG� LQGHIOHELOH� DUH� WKH� WZR� YDULDQWV��

��� 9QGH� HW� DQLPD� UXIL�D�U�QXOIL�TXL� KDV�JORVXODV�IHFLW� DXUHOLDQLV� GHIOHUL� QRQ� GHEHW�� VL� HDV� EHQH�
IHFLW ��LPPR�VLTXLG�KDEHQW�XHUL�SUDHVDJLD�XLX>HMDP�FXP�2XLGLR�� HOP�������IRO�� ��YE��OLQHV�
��� �� 7KLV� WDJ� LV� DOVR� TXRWHG�� RQ� WKH� EDVLV� RI�RWKHU� PDQXVFULSWV�� E\� )DXVWR�
*KLVDOEHUWL��$UQROIR�G
2UOLDQV�� 8Q� &XOWRUH� GL� 2YLGLR� QHO�6HFROR� ;,,�� 0HPRULH�GHO�5��
,VWLWXWR�/RPEDUGR�GL�6FLHQ]H�H�/HWWHUH��&ODVVH�GL�OHWWUH��VFLHQ]H�PRUDOL�H�VWRULFKH��
��� �0LODQ�� ������� S�� �����

��� 6HH�5DOSK�+H[WHU��2YLG�DQG�0HGLHYDO�6FKRROLQJ��6WXGLHV� LQ�0HGLHYDO�6FKRRO� &RPPHQ�
WDULHV� RQ� 2YLG
V�$UV�DPDWRULD�� (SLVWXODH�H[�3RQWR�� DQG�(SLVWXODH�+HURLGXP�� 0LLQFKHQHU�
%HLWULLJH� ]XU� 0HGLLLYLVWLN� XQG� 5HQDLVVDQFH�)RUVFKXQJ�� ��� �0XQLFK�� �������
HVSHFLDOO\� RQ� WKH� GHILQLWLRQ� RI��VFKRRO� FRPPHQWDU\��� S �� � ��

��� ' ��$�� 6ODWHU�� 7RZDUGV�$� 7H[WRIWKH0HWDPRUSKRVHVRI2YLG�2[IRUG�� ������� +XJR�
0DJQXV��3�� 2YLGLL�1DVRQLV�0HWDPRUSKRVHRQ�/LEUL�[Y�� /DFWDQWLL�3ODFLGL�TXL�GLFLWXU�1DU�
UDWLRQHV� )DEXODUXP� 2YLGLDQDUXP� UHFHQVXLW� DSSDUDWX� FULWLFR� LQVWUX[LW� �%HUOLQ�� ��������

��� %URRNV�2WLV���7KH�$UJXPHQWD�RI�WKH�VR�FDOOHG�/DFWDQWLXV���+DUYDUG�6WXGLHV�LQ�&ODVVLFDO�
3KLORORJ\�� ��������� ����������KHUH�S �� �����7KH�DUWLFOH�LV�EDVHG�RQ�KLV�XQSXEOLVKHG�
+DUYDUG�3K'�GLVVHUWDWLRQ��

��� 2WLV���7KH�$UJXPHQWD���S�������FRQWLQXRXV�VFULSW��FI��2WLV
��5HDGLQJV��QRV�� ��� ����
���� UXVWLF�FDSLWDOV��FI�� �5HDGLQJV��QRV�� �� ������ ����5LFKDUG�7DUUDQW�EHOLHYHV�WKDW�
�WKLV�PDWHULDO� �� �� ��ZDV�SUREDEO\�FRPSRVHG� IRU� DQ�DQFLHQW� HGLWLRQ�RI�WKH� SRHP��
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�LQ�/�� '��5H\QROGV�� HG�� 7H[WV� DQG� 7UDQVPLVVLRQ�� $� 6XUYH\� RI�WKH�/DWLQ�&ODVVLFV� >2[�
IRUG�� �������S�� �����Q����� ,Q�7DUUDQW
V�ZRUGV�� WKH�/DFWDQWLDQ�PDWHULDO��VWLOO�DZDLWV�
D� WKRURXJK� VWXG\���

���� $V�2WLV� UHFRQVWUXFWV�LW�� WKH�FRPSLOHU�RI�RXU�DUFKHW\SH�IRXQG�ERWK�WKH�DUJXPHQWD�
DQG�PDQ\�VFKROLD�LQ�WKH�PDUJLQ�RI�WKH�ERRN�KH�XQGHUWRRN�WR�FRS\��UHPQDQWV�WKHUH�
RI�DQ� ROGHU�� PRUH� FRPSOHWH� FRPPHQWDU\�� 2WLV� DUJXHV�� LQ� SDUW� RQ� WKH� EDVLV� RI�
PDQXVFULSW�YDULDWLRQ��EXW�PRUH�RQ�WKH�EDVLV�RI�WKH��QDWXUH��RI�VXPPDU\�YHUVXV�
WKH��QDWXUH�� RI�VFKROLD�� WKDW� D� QXPEHU�RI�VFKROLD�ZKLFK��VHHP� HVVHQWLDOO\� DOLHQ�
WR� WKH�SXUSRVH�DQG�VW\OH�RI�WKH�$UJXPHQWD��KDYH�PDGH�WKHLU�ZD\�� SUREDEO\�IURP�
WKH�PDUJLQV�RI�\HW�PRUH�DQFLHQW�ERRNV��LQWR�WKH�DUJXPHQWD��7KH�FRPSLOHU��LQ�FRS\�
LQJ�WKLV� FRGH[�� RPLWWHG� WKH�YDVW�PDMRULW\�RI�WKH�VFKROLD�EXW�GLG� FRS\� WKH� VXP�
PDULHV� DQG� RIWHQ� HUURQHRXVO\� LQFOXGHG� VFKROLD� ZLWK� WKHVH�� ��7KH� $UJXPHQWD���
S�� ������+H�FRQFOXGHV�WKDW�WKH�FRPPRQ�DUFKHW\SH�RI�DOO�WKH�H[WDQW��/DFWDQWLDQ��
PDQXVFULSWV�RI�2YLG�FRQWDLQHG�WKH�DUJXPHQWD�DQG�VFKROLD�� �ERWK� ����OLNHO\�ZULWWHQ�
LQ�WKH�PDUJLQ�� ����VXFFHVVLYH�FRS\LVWV�ZRXOG�WKHUHIRUH�EH�DSW�WR�FRQIXVH�WKH�WZR�
ZKHQHYHU�SRVVLEOH�� �S�� ������ 2WLV�FRQFOXGHV� WKDW��WKHVH�$UJXPHQWD� DORQJ�ZLWK�D�
IHZ� VFKROLD� H[LVWHG� LQ� VRPH� ILIWK� RU�VL[WK�FHQWXU\� FRGH[�� 7KDW�FDQ� DW� OHDVW� EH�
FRQVLGHUHG�UHDVRQDEO\�HVWDEOLVKHG� � ZKDWHYHU�K\SRWKHVLV�ZH�PD\�FDUH�WR�KROG�
DERXW�D� SULRU�
FRPPHQWDU\
��� �S�� ������

���� 2WLV�� �7KH�$UJXPHQWD��� S�� �����

���� )RU�EDVLF�RULHQWDWLRQ��LQ�(QJOLVK��VHH�6WDQOH\�)�� %RQQHU��(GXFDWLRQ�LQ�$QFLHQW�5RPH�
IURP� WKH� (OGHU� &DWR� WR� WKH� <RXQJHU� 3OLQ\� �%HUNHOH\� DQG� /RV� $QJHOHV�� ������� HVS��
SS�� ��������DQG�*HRUJH�.HQQHG\��*UHHN�5KHWRULF�XQGHU�&KULVWLDQ�(PSHURUV��3ULQFHWRQ��
������� SS�� ������� ERWK�ZLWK�H[WHQVLYH�ELEOLRJUDSK\�� 4XLQWLOLDQ�OLVWV�DUJXPHQWXP�
DV� WKH�VHFRQG�RI�WKUHH�W\SHV�RI�QDUUDWLR� ���������� DSDUW�IURP� WKH�QDUUDWLR�XVHG�LQ�DF�
WXDO�FDVHV��EXW�DFFRUGLQJ�WR�WKH�WUDGLWLRQDO�FULWHULD�IRU�KLV�GLVWLQFWLRQV��WUXWK�DQG�
YHULVLPLOLWXGH�� WKXVIDEXOD�� XQWUXH�DQG�LPSODXVLEOH�� WKH�VXEMHFW�RI�WUDJHGLHV�DQG�
SRHWU\��DUJXPHQWXP��XQWUXH�EXW�SODXVLEOH��DV�LQ�FRPHGLHV��DQG�KLVWRULD�� DQ�DFFRXQW�
RI�VRPHWKLQJ�WKDW�DFWXDOO\�KDSSHQHG���4XLQWLOLDQ�ZRXOG�SUHVXPDEO\�KDYH�FODVVHG�
WKH�/DFWDQWLDQ�DUJXPHQWD�DVIDEXODH��$SKWKRQLXV�RI�$QWLRFK��D�VWXGHQW�RI/LEDQLXV�
ZRUNLQJ�DW�WKH�HQG�RI�WKH�IRXUWK�FHQWXU\��JLYHV�DQ�H[FHOOHQW�GHILQLWLRQ�RI�GLHJHPD��
DOVR�WULSDUWLWH��KLV�WKUHH�NLQGV�DUH�GUDPDWLF��ILFWLRQDO���KLVWRULFDO��KLVWRULFDO�RU�DW�
OHDVW� OHJHQGDU\��� DQG� SROLWLFDO� �VXFK� DV� UKHWRUV� XVH� LQ� FDVHV��� 6HH� /�� 6SHQJHO��
5KHWRULFL� *UDHFL� �/HLS]LJ�� ������� ������

���� (G�� 0DJQXV� �DV� DERYH�� Q�� ���� SS�� ��������

���� 0\� WUDQVODWLRQ� RI�'LHJHPD� ���� 3HUL� 0DUVXRX� NDL� DXORQ�� LQ�/LEDQLL� 2SHUD�� HG�� 5��
)RHUVWHU��YRO�� ���/HLS]LJ�� �������SS���������7KHUH�DUH�FORVH�FRUUHVSRQGHQFHV�EH�
WZHHQ�/DFWDQWLXV�����DQG�/LEDQLXV���� �)RHUVWHU��S�� ����� ����DQG�����SS�� ��������
DQG�����DQG��� �S�� �����PRUH�GLVWDQW�EXW�VWLOO�GLVFHUQLEOH�DUH�WKH�FRQQHFWLRQV�EH�
WZHHQ�������DQG���� �SS�� �������� ����DQG�ERWK����S�� ����DQG���� �S�� ����� ���� DQG�

���



ERWK����S�� ����DQG���� �S�� ����� DQG������DQG����SS�� �������� &OHDUO\�� WKHVH�OLQNV�
DQG�OLQNV�ZLWK�FROOHFWLRQV� RI�/DWLQ�VFKRRO� H[HUFLVHV�PXVW�EH�H[SORUHG�DW�JUHDWHU�
OHQJWK��/LEDQLXV�VHUYHV�ZHOO�IRU�SUHVHQW�SXUSRVHV��IRU�VHYHUDO�UHDVRQV�� WKH���� QDU�
UDWLRQHV�HGLWHG�E\�)RHUVWHU�FRQILUP�WKH�ZLGH�XVH�RI�P\WKRORJLFDO�PDWHULDO�IRU� WKH�
H[HUFLVH�� DQG�TXLWH�D� IHZ� RI�WKH� VWRULHV� DUH�DFWXDOO\�DOVR� WROG�E\�2YLG�� ,Q�DGGL�
WLRQ��/LEDQLXV�VKRZV�ZKDW�FDQ�EH�PDGH�RI�VFKRRO�H[HUFLVHV��IRU�WKRXJK�,�SURSRVH�
D�SURJ\PQDVPDWLF�EDFNJURXQG�IRU�WKH�/DFWDQWLDQ�PDWHULDO��,�GR�QRW�PHDQ�WR�VXJ�
JHVW�WKDW�WKH�DUJXPHQWD� WUDQVPLWWHG�DUH�QRWKLQJ�EXW�WKH�ZRUN�RI�VFKRROER\V��$QG�
ILQDOO\�� /LEDQLXV
�QDUUDWLRQHV�VXJJHVW�WKDW�WKHUH�LV�QR�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�
*UHHN�DQG�/DWLQ�SUDHH[HUFLWDPLQD�� �,�DP�JUDWHIXO�WR�3URIHVVRU�0LFKDHO�5REHUWV�RI�
:HVOH\DQ�&ROOHJH��ZKRVH�UHPDUNV�DERXW�ODWH�DQWLTXH�UKHWRULFDO�VFKRRO�H[HUFLVHV�
DV� D� SRVVLEOH� FRQWH[W� IRU� WKH� /DFWDQWLDQ� DUJXPHQWD� ILUVW� VHQW� PH� WR� WKH�
SURJ\PQDVPDWD���

���� 7KLV�SDJH�LV� UHSURGXFHG�LQ�(��&KDWHODLQ��3D�&RJUDSKLH�GHV�FODVVLTXHV�ODWLQV�� ���3DULV��
������������ 3ODWH�;&,9��

���� *LJDQWXP� VDQJXLV� LQ� KRPLQHV�� /\FDRQ� LQ� OXSXP��7KHUH�DUH�YDULDQWV�WR� WKH�WLWXOL�� DV� WR�
DOO� PDQXVFULSW� WH[WV�� )RU�H[DPSOH�� LQ�PDQ\�ZLWQHVVHV�� /\FDRQ� LV� LGHQWLILHG� DV�
3HODVJLMLOLXV� �FI�� 0DJQXV� >DV� DERYH�� Q���@�� S�� ������ 7KH�DQFLOODU\�WH[W�� KRZHYHU��
FRQIURQWV�SRWHQWLDO�HGLWRUV�ZLWK�D�PDMRU�PHWKRGRORJLFDO�FKDOOHQJH��VLQFH�� WR�YDU\LQJ�
GHJUHHV�GHSHQGLQJ�RQ�WKH�WH[W�LQ�TXHVWLRQ��PDQ\�RI�WKRVH�LQYROYHG�LQ�LWV�WUDQVPLV�
VLRQ�ZLOO� KDYH� UHJDUGHG� LW� DV� PRUH�PDOOHDEOH� WKDQ� WKH� WH[W� RI�DQ�DXFWRU��

���� 7KH�WLWXOL�DUH��UHVSHFWLYHO\��+LRODXV�VXSUDGLFWXV�FHVVLW� LQ� LXYHQHP�� &DOOLUKRHV�ILOLL�LQ� LXY�
YHQHV�� DQG�%LEOLGLV� ODFULPDH� LQMRQWHP��0\�WKDQNV�WR:�� 6�� $QGHUVRQ��ZKR�MXGJHG�
WKH�PDUJLQDO�DGGLWLRQ��SUREDEO\�E\�WKH�RULJLQDO� VFULEDO�KDQG��DQG�GUHZ�P\�DW�
WHQWLRQ� WR� WKH� �VSHFLDO� FDSLWDOV�� RI�WKH� WLWXOL��

���� %1�ODW�� ������ D� SODWH�RI�IRO�� ���Y�� VKRZLQJ�WKH� DUJXPHQW� IRU� ERRN���� DSSHDUV�
LQ�(��&KDWHODLQ��3D�&RJUDSKLH�GHV� FODVVLTXHV�ODWLQV�� ���3DULV�� ������������3ODWH�&/,;��
1RWH� WKDW�WKH�DUJXPHQW�LWVHOI�KDV� DQ� LQFLSLW� DQG�H[SOLFLW�� 2WLV� WRR� FRPSDUHV� WKLV�
/XFDQ�PDQXVFULSW���/LNH�WKH�VXPPDULHV�LQ�WKH�FRPPHQWDU\�RQ�/XFDQ�WKH\�>WKH�
/DFWDQWLDQ�DUJXPHQWD@� DUH� 
OHJHQGV
�REYLRXVO\�LQWHQGHG�IRU� WKH� UHDGHU
V�FRQYH�
QLHQFH����7KH�$UJXPHQWD��� S�� �����

���� +DIQ��*O�� .JO�� 6�� ���� ��� DQG�9LQGRE��06������ &I��L. D. 5HHYH�� LQ�5H\QROGV��
7H[WV�� S�� ����� 7KH� WLWXOL� FDQ� EH� FOHDUO\� VHHQ� LQ� WKH� SDJH� RI�WKH� &RSHQKDJHQ�
PDQXVFULSW�UHSURGXFHG�LQ�(�� &KDWHODLQ��3D�&RJUDSKLH�GHV� FODVVLTXHV� ODWLQV�� ���3DULV��
������������ 3ODWH� /,;��

���� VHG�LQGH�UHGLHQV�DSROOR� LGHVW�VDSLHQV�DOLTXLV�VXSHUE�LW�HW�TXDVL�VH� LXVWLMLFDQV�FXSLGLQH�P�� GHXP�
DPRULV� QHJOLJLW�� HW� HXP� FXSLGR� DOLTXDQGR� VDJLWWDO� LGHVW� VWLPXOLV� FDUQLV� HXP� FRODSKL]DW�
XW� DPHW�� VHG� WDPHQ� LOOH� QRQ� DPDW� QLVL� XLUJLQHP� GDSKQHP�� HOP� ������ IRO�� ��YE�� &I��
*KLVDOEHUWL��$UQROMR�� S�� �����

���



���� �[�� ,R�� ,QDFKL�MLOLD�� LQ� YDFFDP�� ,R� VXSUDGLFWD� LQ� ,VLGHP��

���� LR� GH� FDVWD� LQ� DGXOWHUDP�� GH� DGXOWHUD� LQ� ERXHP�� GH� ERXH� LQ� GHDP�� HOP� ������ IRO�� ���YD��
&I�� *KLVDOEHUWL��$UQRLIR�� S�� �����

����� \R�MLOLD�LQDFKL�GHL�FXLXVGDP�IOXXLL�-XLW�� TXRG�LGHR�MLQJLWXU�TXLD�MULJXV�-XLW�DQWH�DQQRV�QXELOHV��
DPDWD�MXLW�D�LRXH�LGHVW�D�GHR� FUHDWRUH�TXLD�XLUJR�� 9LUJLQHV�HQLP�DPDW�GHXV�� TXLD�XLUJLQLWDWHP�
VHUXDQGR�DG�FUHDWRUHP�VH�HULJXQW�� TXDH�SRVWHD�GHXHUJLQDWD�GH�QXPHUR�XLUJLQXP�HOHFWD�LQ�ERXHP�
PXWDWD�HVW�LGHVW�IDFWD�EHVWLDO�LV�WUDGLWXU�LXQRQL�LGHVW�LQIHULRUL�DHUL�LGHVW�XLFLLV�JUDXLRULEXV�� DUJR�
LGHVW�VHFXZ�LGHVW�XLFLLV�JUDXLVVLPLV�HW�SHULFXOLV�� 3HU�DUJXP�KDEHQWHP�PXOWLSOLFHV�RFXORV�SRVVXPXV�
KDEHUH�PXQGXP�XHO�VHFXOXP�PXOWLSOLFLEXV�LOOHFHEULV�LUUHWLWXP�� TXL�PXQGXV�LWD�HDP�LQFDUFHUDXLW�
TXRG�GHXP�FUHDWRUHP�FRJQRVFHUH�QRQ�SRWXLW�� VHG�PHUFXULXV�DUJXP�RFFLGLW�� 3HU�PHUFXULXP�GHXP�
IDFXQGLH� TXHPOLEHW�IDFXQGXP� KDEHPXV�TXL�VXD�SHUVXDVLRQH�PXQGDQDV�FRQFXSLVFHQWLDV�PRU�
WLILFDXLW�� HD� LQTXDP� HDP� PHOLXV�>
@�TXD� QXPTXDP�MXLW�DG�FUHDWRUL� VXR� VHUXLHQGXP� HUH[LW��
YQGH� GH� ERXH� PXWDWD� LQ� GHDP� HVVH�MLQJLWXU�� HOP� ������ IRO�� ��UD�� 7KLV� LV� DW� WKH�YHU\�
WRS�RI�WKH�OHIW�KDQG�FROXPQ�LQ�3ODWH���� ,� KDYH�WUDQVODWHG�PDQXVFULSW�PHOLXV�TXD�
DV�LI�LW�ZHUH�PHOLRUHP� TXD�� PHOLXV�TXR� FRXOG�UHIHU�WR�WKH�DFW�� *KLVDOEHUWL��$UQROMR��
S�� ����� SULQWV� D� GLIIHUHQW� WH[W��

���� &I�� *XQWHU�*ODXFKH�� 6FKXOOHNWLL�UH� LP� 0LWWHODOWHU�� (QWVWHKXQJ� XQG� :DQGHOXQJHQ� GHV�
/HNWLL�UHNDQRQV� KLV� ����� QDFK� GHQ� 4XHOOHQ� GDUJHVWHOOW�� 0LLQFKHQHU� %HLWULLJH� ]XU�
0HGLLLYLVWLN�XQG�5HQDLVVDQFH�)RUVFKXQJ�����0XQLFK���������5DOSK�+H[WHU��2YLG�
DQG�0HGLHYDO�6FKRROLQJ� �DV� DERYH�� Q�� ����

���� 7KLV�IRRWQRWH�LQ�WKH�DQQDOV�RI�WH[WXDO�WUDQVPLVVLRQ�KDV�DWWUDFWHG�FRQVLGHUDEOH�DW�
WHQWLRQ�DQG�PDQ\�H[DPSOHV�DUH�DYDLODEOH�LQ�IDVFLPLOH��7KH�EDVLF�VWXG\�RI�WKH�ILHOG�
RI�VXEVFULSWLRQV�UHPDLQV�2WWR�-�DKQ���8EHU�GLH�6XEVFULSWLRQHQ�in GHQ�+DQGVFKULIWHQ�
URPLVFKHU�&ODVVLNHU���%HULFKWH� LL�EHU� GLH� 9HUKDQGOXQJHQ� GHU� 6LLFKVLVFKHQ� *HVHOOVFKDMW� GHU�
:LVVHQVFKDMWHQ�� 3KLO�� KLVW�� &ODVVH��������������������6HH�WKH�UHFHQW�VWXGLHV�of]. (�� *��
=HW]HO��HVSHFLDOO\�/DWLQ�7H[WXDO�&ULWLFLVP�LQ�$QWLTXLW\��1HZ�<RUN���������SS�� ��������
DQG��7KH�6XEVFULSWLRQV�LQ�WKH�0DQXVFULSWV�RI/LY\�DQG�)URQWR�DQG�WKH�0HDQLQJ�
RI�(PHQGDWLR��� &ODVVLFDO� 3KLORORJ\�� ��� �������� �������

���� 0RQWSHOOLHU��%LEOLRWKHTXH�GH��
(FROH�GH�PHGLFLQH�� Q������� IRO�� ��U�� IDFVLPLOH�LQ�
(��&KDWHODLQ��3DWHRJUDSKLH�GHV�FODVVLTXHV�ODWLQV�� ���3DULV�� ������������3ODWH�&;;,,�
������ &I�� 3��K. 0DUVKDOO�� LQ�5H\QROGV�� 7H[WV�� SS�� ��������

���� ��� /HLGHQ��%�3�/�� ���� D� QLQWK�FHQWXU\�PDQXVFULSW�IURP� 6W�� 3HWHU�LQ�%HDXYDLV��
IRO�� ��U� LV� UHSURGXFHG�LQ�(�� &KDWHODLQ��3DO�RJUDSKLH� GHV� FODVVLTXHV� ODWLQV�� ���3DULV��
������������3ODWH�/;;9,,,�� ���%1�ODW�� ������D�ODWH�QLQWK�FHQWXU\�WH[W�ZULWWHQ�
LQ�0LODQ��IRO�� ��Y�� UHSURGXFHG�LQ�&KDWHODLQ��YRO�� ��� 3ODWH�/;;,;��������2Q�WKH�
VXEVFULSWLRQ�� cf. 5��J. 7DUUDQW�� LQ�5H\QROGV�� 7H[WV�� S�� �����

���� )RU�UHSURGXFWLRQV� RI�WKH� VXEVFULSWLRQ� LQ� WKHVH�PDQXVFULSWV�� VHH�(�� &KDWHODLQ ��
3DWHRJUDSKLH� GHV� FODVVLTXHV� ODWLQV�� �� �3DULV�� ������������ ���� /DXUHQWLDQ�/;,,,�����

���



IRO�� ���Y��3ODWH�&;������ 9DW��ODW��������IRO�� ��Y��3ODWH�&;,,,������ /DXU��6��0DUFR�
�����IRO�� ���Y��3ODWH�&;,9��7KH�VDPH�SDJH�RI�WKH�9DWLFDQ�PDXVFULSW�LV�UHSURGXFHG�
E\�&DUOR�3DVFDO��/
2SHUD�GL�/LYLR�� &RGLFL�� VFRSHUWH�� LQFXQDEROL��FRQ� ��WDYROHMXRUL�WHVWR���
3XEOLFD]LRQL�GHOO
$WHQH�H�5RPD������0LODQ���������SODWH����L. '��5HHYH��5H\QROGV��
7H[WV�� S�� ����� Q �� ��� QRWHV� WKDW�D� 1LFRPDFKHDQ� VXEVFULSWLRQ� IURP� %RG��� $XFW��
7�������V�� [L�� (DVWHUQ�)UDQFH���LV�UHSURGXFHG�LQ�5��: ��+XQW�HWD� ��� 7KH�6XUYLYDO�
RI�$QFLHQW�/LWHUDWXUH��([KLELWLRQ�&DWDORJXH��%RGOHLDQ�/LEUDU\��2[IRUG�� �������QR��
��� DQG�SODWH�;��D���2Q�WKH�/LY\�VXEVFULSWLRQV�� VHH�J. =HW]HO
V� UHFHQW� DUWLFOH� �DV�
DERYH��Q�� �����&I�� IXUWKHU�*��%LOODQRYLFK��/D�WUDGL]LRQH�GHO�WHVWR�GL�/LYLR�H�OH�RULJLQL�
GHOO
XPDQHVLPR�� ���� DQG�,,��3DGXD�� ������������RI�3URIHVVRU�%LOODQRYLFK
V�HDUOLHU�
VWXGLHV��QRWH�LQ�SDUWLFXODU��'DO�/LYLD�GL�5DWHULR��/DXU���������D��/LYLD�GHO�3HWUDUFD�
�%�0�� +DUO�� ��������,WDOLD�0HGLRHYDOH� H�8PDQLVWLFD�� �� �������� ��������

���� &I�� �7KH�$OOHJDUL�RI�3LHUUH�%HUVXLUH�� ,QWHUSUHWDWLRQ�DQG�WKH�5HGXFWRULXP�PRUDOH���
$OOHJRULFD�� ��� �������� �������
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