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SRY]HWHN�

3UREOHP�SULSRYHGL�Y�]JRGRYLQRSLVMX
2VUHGQMD� WHPD� GLSORPVNHJD� GHOD� MH� SUREOHP� SULSRYHGL� Y� ]JRGRYLQL��5D]SUDYD� R� SRPHQX� LQ�
YORJL� SULSRYHGL� Y� ]JRGRYLQL� LQ� ]JRGRYLQRSLVMX� VH� MH� LQWHQ]LYQHMH� LQ� GRORþQHMH� SULþHOD� Y�
ãHVWGHVHWLK� OHWLK� ���� VWROHWMD�� )LOR]RIL� ]JRGRYLQH�� WHRUHWLNL� ]JRGRYLQRSLVMD� LQ� WXGL� RVWDOL�
GUXåERVORYFL� VR� WDNUDW�SULþHOL� UD]SLUDWL� ãLURNR�SDOHWR�QD� WR� WHPR�YH]DQLK� YSUDãDQM��3UYL� GHO�
GLSORPVNHJD� GHOD� RSLVXMH� WD� SDOHWR� LQ� SRVNXãD� SRGDWL� QMHQ� NDU� QDMãLUãL� YVHELQVNL� REVHJ�� 9�
GUXJHP�GHOX�MH�NUDWNR�RULVDQD�]JRGRYLQD�UD]SUDYH��SRVHEHM�JOHGH�QD�RNYLU�UHYLMH�+LVWRU\�DQG�
7KHRU\�� WUHWML� LQ� ]DGQML� GHO� SD� SRGUREQHMH� SUHGVWDYOMD� ãWLUL� YSUDãDQMD� R]LURPD� WHPH� ]QRWUDM�
RNYLUD� WH� UD]SUDYH�� LQ� VLFHU� �L�� QDVSURWMH� PHG� +HPSORYLP� PRGHORP� ]QDQVWYHQH� UD]ODJH� V�
SUHNULYDMRþLPL� VSORãQLPL�]DNRQL� LQ�UD]ODJR�V�SULSRYHGMR�� �LL��SRVWVWUXNWXUDOLVWLþHQ�SRJOHG�QD�
SULSRYHG� Y� ]JRGRYLQL�� PHWD]JRGRYLQD� +D\GHQD� :KLWHD�� �LLL�� YSUDãDQMH� UHVQLþQRVWL�
]JRGRYLQVNH�SULSRYHGL�LQ�SRJRMHY�WH�UHVQLþQRVWL��VWUXNWXUD�SULSRYHGL��-HU]\�7RSROVNL���LQ��LY��
QDUDWLYQL� SULVWRS� Y� ]JRGRYLQRSLVMX� LQ� YORJD� VRFLDOQH� LQ� SRMPRYQH� QDUDWLYQRVWL� �0DUJDUHW�
6RPHUV���
NOMXþQH� EHVHGH� SULSRYHG�� VWUXNWXUD� SULSRYHGL�� ]JRGRYLQVND� UD]ODJD�� ]JRGRYLQVNR�
UD]XPHYDQMH�� X]JRGEHQRVW�� QDUDWLYQRVW�� YUVWH� QDUDWLYQRVWL�� PHWD]JRGRYLQD�� +LVWRU\� DQG�
7KHRU\

DEVWUDFW�

+LVWRULRJUDSK\�DQG�WKH�SUREOHP�RI�QDUUDWLYH
7KH�FHQWUDO�WKHPH�RI�WKLV�WUHDWLVH�LV�WKH�SUREOHP�RI�QDUUDWLYH�LQ�KLVWRU\��7KH�GHEDWH�DERXW�WKH�
LPSRUWDQFH�DQG� WKH� UROH RI�QDUUDWLYH� LQ�KLVWRU\�DQG�KLVWRULRJUDSK\�VWDUWHG� WR�GHYHORS�PRUH�
LQWHQVHO\�DQG�SRVLWLYHO\�DERXW�IRXU�GHFDGHV�DJR�ZKHQ�SKLORVRSKHUV�RI�KLVWRU\��WKHRUHWLFLDQV�RI�
KLVWRULRJUDSK\�DQG�RWKHU�VRFLDO�VFLHQWLVWV�VWDUWHG�RSHQLQJ�D�ZLGH�UDQJH�RI�TXHVWLRQV�UHODWHG�WR�
WKLV� SUREOHP��7KH� ILUVW� SDUW� RI� WKH� WUHDWLVH� WULHV� WR� RXWOLQH� WKH� UDQJH�DQG� FRPSOH[LW\�RI� WKLV�
GHEDWH��7KH�VHFRQG�SDUW�LV�D�EULHI�VNHWFK�RI�WKH�KLVWRU\�RI�WKH�GHEDWH��HVSHFLDOO\�UHJDUGLQJ�LWV�
GHYHORSPHQW� LQ� WKH� MRXUQDO�+LVWRU\� DQG�7KHRU\��� 7KH� WKLUG� DQG WKH� ODVW� SDUW� GHDOV� LQ�PRUH�
GHWDLO�ZLWK�IRXU�RI�WKH WKHPHV�LQVLGH�WKH�GHEDWH��QDPHO\���L��WKH�DQWDJRQLVP�EHWZHHQ�+HPSHO¶V�
VFLHQWLILF�PRGHO�RI� µFRZHULQJ�ODZ¶�H[SODQDWLRQ� LQ�KLVWRU\�DQG� WKH�QDUUDWLYH�H[SODQDWLRQ���LL��
WKH� SRVWVWUXFWXUDO� YLHZ� RQ� QDUUDWLYH� DQG� KLVWRU\�� +D\GHQ� :KLWH¶V� PHWDKLVWRU\�� �LLL�� WKH�
TXHVWLRQ� RI� WUXWK� DQG� WUXWK� FRQGLWLRQV� IRU� KLVWRULFDO� QDUUDWLYHV�� WKH� VWUXFWXUH� RI� QDUUDWLYHV�
�-HU]\�7RSROVNL��� DQG� �LY�� WKH� QDUUDWLYH�PRGHO� RI� KLVWRULRJUDSK\� DQG� WKH� UROH� RI� VRFLDO� DQG�
FRQFHSWXDO�QDUUDWLYLW\��0DUJDUHW�6RPHUV��
NH\�ZRUGV� QDUUDWLYH��VWUXFWXUH�RI�QDUUDWLYH��H[SODQDWLRQ�LQ�KLVWRU\��KLVWRULFDO�XQGHUVWDQGLQJ��
HPSORWPHQW��QDUUDWLYLW\��W\SHV�RI�QDUUDWLYLW\��PHWDKLVWRU\��+LVWRU\�DQG�7KHRU\
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9RMNR�6WUDKRYQLN

3UREOHP�SULSRYHGL�Y�] JRGRYLQRSLVMX

�+HURGRW� L]� +DOLNDUQDVD� MH� WD� SRURÿLOD� ]EUDO� LQ� ]DSLVDO�� GD� QH� EL� V�
ÿDVRP�]DPUO� VSRPLQ�QD�WR��NDU�VH� MH�JRGLOR�SR�VYHWX��]ODVWL�SD��GD�VH�QH�EL�
SR]DELOH�YHOLNH��REÿXGRYDQMD�YUHGQH�VWRULWYH�WDNR�+HOHQRY�NDNRU�%DUEDURY��
LQ�]DNDM�MH�SULäOR�GR�YRMQH�PHG�QMLPL�� �+HURGRW�

�9� VYRML� QHL]EHæQL� SRGUHMHQRVWL� SUHWHNORVWL�� NL� VPR� MR� YVHOHM� SULVLOMHQL�
VSR]QDYDWL� OH� SR� QMHQLK� VOHGHK�� VPR� SRWHPWDNHP� RVYRERMHQL� YVDM� Y� WHP�� GD�
YÿDVLK� L]YHPR� R� QMHM� SUHFHM� YHÿ�� NDNRU� VH� ML� MH� VDPL� ]GHOR� SUDY�� GD� QDP�
SRYH��7R�MH�SR�VYRMH�YHOLNR�PDäÿHYDQMH�UD]XPD�QDG�GDQLP�� �0DUF�%ORFK�

�7KH� IDOO� LQWR� OHJHQG� LV� WKH� SULFH� VFLHQFH� SD\V� WR� P\WK� IRU� WKH� XVH� RI�
ODQJXDJH�� �+D\GHQ�:KLWH�

=DKYDOD� =D� GUDJRFHQR� SRPRþ� SUL � SLVDQMX� GLSORPVNH� QDORJH� VH� ]DKYDOMXMHP�
PHQWRULFL � �SURI � �GU� �0DUWL �9HUJLQHOOD� �=D�SRPRþ� LQ�SULMD]QRVW �SUL � ]ELUDQMX�QHNDWHULK�
JUDGLY� VH� PRUDP� ]DKYDOL W L � 0DML � 0DOHF� LQ� $OHQNL � .RURQ�� =DKYDOD� ]D� YVH� Y]SRGEXGH�
LQ�SRWUSHåOM LYRVW �SUL �SLVDQMX�QDORJH�SD�JUH�WXGL�PRML �GUXåLQL � LQ�SULMDWHO MHP�
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�� 1$0(672�892'$ ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
�� 35('67$9,7(9�63(.75$�352%/(029��935$â$1-�,1�

67$/,âý��.,�62�9(=$1$�1$�5$=35$92�2�9/2*,�,1�320(18�
35,329(',�9�=*2'29,123,6-8 ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� =*2'29,1$�5$=35$9(�2�35,329(',���V�SRVHEQLP�R]LURP�QD�
UD]YRM�Y�UHYLML �+LVWRU\�	�7KHRU\� �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

�� ,=%5$1(�7(0( ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���� =DþHWNL�UD]SUDYH�R�SULSRYHGL�Y�]JRGRYLQRSLVMX��]DYUQLWHY�+HPSORYHJD�

�QRPRORãNHJD��PRGHOD�]JRGRYLQVNH�UD]ODJH�LQ�]DY]HPDQMH�]D�DYWRQRPQRVW�]QDQVWYHQHJD�
VWDWXVD�]JRGRYLQRSLVMD �������������������������������� �������������������������������� �������������������������������� � ��
���� 3RVWVWUXNWXUDOL]HP��GHNRQVWUXNFLMD�LQ�]JRGRYLQVND�SULSRYHG ������������������������������� ��
���� -HU]\�7RSROVNL�LQ�YHUWLNDOQD�VWUXNWXULUDQRVW�]JRGRYLQVNH�SULSRYHGL ��������������������� ��
��� 3ULSRYHG�LQ��]JRGRYLQD�GHODYVNHJD�UD]UHGD� �������������������������������� ����������������������� ��

�� 6./(31(�0,6/,��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
%,%/,2*5$),-$ ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
679$512�,1�,0(16.2�.$=$/2 ���� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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�� 1$0(672�892'$
3ULþXMRþD� GLSORPVND� QDORJD� VH� XNYDUMD� V� SUREOHPRP� SULSRYHGL� Y�

]JRGRYLQRSLVMX� LQ� ]JRGRYLQL�� 2VUHGQMD� SR]RUQRVW� ER� QDPHQMHQD� SUHGYVHP�
UD]SUDYL�� NL� VH� MH� Y� WHRULML � ]JRGRYLQRSLVMD� LQ� Y� ILOR]RILML � ]JRGRYLQH� ]DþHOD� Y�
ãHVWGHVHWLK� OHWLK� SUHMãQMHJD� VWROHWMD� LQ� VHJD� V� NUDMãLPL� XSDGL� UD]ãLUMHQRVWL� LQ�
SRSXODUQRVWL� YVH� GR� GDQHV�� 9� WHM� UD]SUDYL� VH� MH� ]YUVWLOD� SHVWUD� PQRåLFD�
UD]OLþQLK� WHP� LQ� SUREOHPRY� WHU� UHãLWHY� LQ� VWDOLãþ�� NL� MLK� ODKNR� UD]YUVWLPR�JOHGH�
QD� UD]OLþQH� NULWHULMH�� ýH� VHP� RPHQLO�� GD� MH� WD� UD]SUDYD� SRWHNDOD� WDNR� Y� WHRULML �
]JRGRYLQRSLVMD� NRW� Y� ILOR]RILML � ]JRGRYLQH� DOL� SD� PHG� ILOR]RIL� QDVSORK�� SRWHP�
ODKNR� WHPH� ]QRWUDM� UD]SUDYH� QSU�� UD]YUVWLPR� RG� WLVWLK�� NL� VH� GRORþQHMH� LQ�
NRQNUHWQHMH� GRWLNDMR� VDPH� ]JRGRYLQDUMHYH� SUDNVH�� SD� GR� WLVWLK� EROM�
�VSHNXODWLYQLK��� QSU�� R� QDUDWLYQHP� NDUDNWHUMX� SUHWHNORVWL� VDPH� LQ� R�
REMHNWLYQRVWL LQ� QHRGYLVQRVWL� QMHQHJD� REVWRMD�� 7HPH� EL� ODKNR� GHOLOL � R]LURPD�
UD]SRUHMDOL� WXGL� ãH�JOHGH�QD�QHNDM�GUXJLK�NULWHULMHY�QSU��PHG� WHPDPL��NL�KRþHMR�
SULEOLåDWL� ]JRGRYLQR� ]QDQRVWL� �DOL � ]QDQRVWLP�� LQ� WLVWLPL�� NL� Y� QMHM� YLGLMR� LQ�
SRXGDUMDMR� RGORþLOQH� QH�]QDQVWYHQH� ]QDþLOQRVWL� � VSHW� GUXJD� GHOLWHY� EL� ODKNR�
SRWHNDOD� JOHGH� QD� SRVDPH]QH� L]KRGLãþQH� �LGHMQR�WHRUHWVNH�� WDERUH� �QSU��
PDUNVL]HP�� �SRVW�VWUXNWXUDOL]HP�� DQDOLWLþQD� ILOR]RILMD ]QDQRVWL� � ILOR]RILMD�
KHUPHQHYWLNH��LSG����

.OMXE� YVHM� WHM� SHVWURVWL� Y� UD]SUDYL� ± WDNR� REUDYQDYDQLK� WHP� LQ�
SUREOHPRY� NRW� ]DVWRSDQLK� VWDOLãþ� LQ� UHãLWHY� ± SD� MH� YVHHQR� PRåQR� QDMWL � WXGL�
SRVDPH]QH� WRþNH�� NL� QDP� WR� UD]SUDYR� SRPDJDMR� YLGHWL� NRW� VNOHQMHQR� FHORWR��
1D� VSORãQR� EL� ODKNR� UHNOL� � GD� MH� RVUHGQMD� WHPD� WH� UD]SUDYH� SULSRYHG� Y� YORJL�
REOLNH� ]JRGRYLQVNHJD� YHGHQMD�� LQVWUXPHQWD� UD]ODJH �LQ� UD]XPHYDQMD�� Y�
]JRGRYLQL� LQ� QDþLQD� UHNRQVWUXNFLMH SUHWHNORVWL�� ,Q� YHþLQL� DYWRUMHY� VH� SUREOHP�
SULSRYHGL� LQ� QMHQHJD� VWDWXVD� ]QRWUDM� ]JRGRYLQRSLVMD� NDåH� NRW� SRPHPEQHMãL� RG�
RVWDOLK� YSUDãDQM�� SUREOHPRY� DOL� WHP�� 3UREOHP� SULSRYHGL� YLGLMR� NRW� SUREOHP�� NL�

� 1D�WHP�PHVWX�MH�SRWUHEQR�GRGDWL��GD�VOHGQMH�]D�]JRGRYLQDUMD�QLNDNRU�QLVR QHSRPHPEQH��3UDY�WDNR�QLVR�L]RVWDOL�
WXGL� SULPHUL�� NR� VH� MH� GRORþHQ� LQ� ]JRGRYLQVNR�WHPDWVNR� YH]DQ� SUREOHP� UD]NULO� NRW� GHO� VSORãQHMãHJD� YSUDãDQMD�
R]LURPD�SUREOHPD��(QR�L]PHG�WDNãQLK�YSUDãDQM�MH�QSU��]JRGRYLQD�KRORNDYVWD��7XGL�SRVDPH]QD�]JRGRYLQVND�GHOD�
ãH� GDQHV� RVWDMDMR� ]HOR� DNWXDOQD� JOHGH� QD� WHRUHWLþQD� YSUDãDQMD� LQ� SULVWRSH�� NDWHULK� L]YRU� VR�� =QRWUDM� DQJOR�
VDNVRQVNH� ]JRGRYLQRSLVQH� WUDGLFLMH� MH� QSU�� HQD� WDNãQLK� NQMLJ� QHGYRPQR� NQMLJD� DPHULãNHJD� ]JRGRYLQDUMD�
)UHGHULFND�-DFNVRQD�7XUQHUMD 7KH�)URQWLHU�LQ�$PHULFDQ�+LVWRU\ L]�OHWD������� +D\GHQ�:KLWH WDNR� ORþXMH� ãWLUL� JODYQH� VPHUL� Y� ]JRGRYLQL� WH� UD]SUDYH�� LQ� VLFHU�� �D�� DQJOR�DPHULãND� DQDOLWLþQD�
ILOR]RILMD �*DUGLQHU� 0LQN��'DQWR��'UD\��*DOOLH����E��GUXåERVORYQR�XVPHUMHQL�]JRGRYLQDUML��NDWHULK�MHGUR�LQ�Y]RU�
MH� W�L��DQDORYVND ãROD��%UDXGHO��/H *RII��/H�5R\�/DGXULH����F��VHPLRORãNR�VWUXNWXUDOLVWLþQR�XVPHUMHQL�ILOR]RIL�LQ�
GUXåERVORYFL� �%DUWKHV�� )RXFDXOW�� 'HUULGD�� 7RGRURY�� (FR��� LQ� �G�� KHUPHQHYWLþQR� XVPHUMHQL� ILOR]RIL� �*DGDPHU��
5LFRHXU���2�WHP�JO��:KLWH �������������� 2� WHP� JO�� 5REHUWV �������� 5REHUWV MH� WXGL� XUHGQLN� HQHJD� QRYHMãLK� ]ERUQLNRY� R� WHM� WHPL�7KH� +LVWRU\� DQG�
1DUUDWLYH�5HDGHU���������=D�SUHGVWDYLWHY�YVHELQH�LQ�SRPHQD�]ERUQLND�JO��.RURQ�������
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JD� MH� SUHSURVWR� SRWUHEQR� UD]UHãLWL � � þH� QDM� LPD� XNYDUMDQMH� ]� ]JRGRYLQR� VSORK�
NDN� VPLVHO�� SD� QDM� VL� WH� UHãLWYH� ]DJRYDUMDMR� RGSUDYR� SULSRYHGL� DOL � SD� QMHQR�
SRWUGLWHY�

�µ+LVWRULDQV�KDYH�DOZD\V�WROG�VWRULHV¶��DV�/DZUHQFH�6WRQH SXW�LW��EXW�LW�ZDV�QRW�XQWLO�
WKH� ����V� WKDW� SKLORVRSKHUV� EHJDQ� WR� SD\� VHULRXV� DWWHQWLRQ� WR� WKH� FRQWHQWV� DQG� IRUPV� RI�
KLVWRULFDO�QDUUDWLYHV��1DUUDWLYH�ZDV�QRW�HQWLUHO\�QHJOHFWHG�LQ�WKH�SKLORVRSK\�RI�KLVWRU\�EXW�WKH�
IHZ�WUHDWPHQWV�WKDW�GLG�H[LVW�WHQGHG�WR�EH�RYHUVKDGRZHG�E\�WUDGLWLRQDO�SKLORVRSKLFDO�GHEDWHV�
DERXW� SUREOHPV� RI� REMHFWLYLW\�� H[SODQDWLRQ� DQG� FDXVDWLRQ� LQ� KLVWRULFDO� VWXG\��� �5REHUWV
�������

&HORWR� WHJD� SUREOHPD� ERPR� Y� QDGDOMHYDQMX� SRVNXVLOL � DQDOL]LUDWL � Y� NDU�
QDMãLUãHP�REVHJX�

'LSORPVNR� GHOR� MH� UD]GHOMHQR� Y� WUL � MHGUQH� GHOH�� 9� SUYHP� RG� QMLK� ER�
SUHGVWDYOMHQ� VSHNWHU� SUREOHPRY�� YSUDãDQM� LQ� VWDOLãþ�� NL� VL� MLK� ODKNR� ]DVWDYLPR�
R]LURPD� MLK� ]DVWRSDPR� ]QRWUDM� UD]SUDYH� R� YORJL� SULSRYHGL� Y� ]JRGRYLQRSLVMX��
0HG�QMLPL�ODKNR�RPHQLP�QDVOHGQMH�

x GHILQLFLMD�SULSRYHGL�LQ�DOL�]JRGEH�Y�]JRGRYLQL��NDM�SULSRYHG�VSORK�MH
x HQRWQRVW��]DNOMXþHQRVW��NRKHUHQFD LQ�VWUXNWXUD�SULSRYHGL�
x NMH�V�SULSRYHGMR�]DþHWL�LQ�NMH�NRQþDWL
x �VRFLDOQL��NROHNWLYQL��LQGLYLGXDOQL�� � � ���DNWHUML� �GHMDYQRVW�LQ�SULSRYHG
x UHVQLþQRVW��SUDYLOQRVW�LQ�REMHNWLYQRVW SULSRYHGL
x MH� SULSRYHG� PRåQR� ORþLWL � RG� YUHGQRVWQH� VRGEH�� YUHGQRVW YV��

GHMVWYHQRVW
x RGQRV�SULSRYHGL�GR��]JRGRYLQH��NRW�VH�MH�GHMDQVNR�]JRGLOD�

'UXJL� GHO� MH� QDPHQMHQ� SUHGVWDYLWYL� VDPH� ]JRGRYLQH� WH� UD]SUDYH�� 7R�
]JRGRYLQR�ODKNR�Y�JUREHP�UD]GHOLPR�Y�WUL �HWDSH���LQ�VLFHU��

��� =DþHWQR� REGREMH� RG� OHWD� ����� GR� OHWD� ����� MH� REGREMH�� Y� NDWHUHP�
MH� ELOR� UDGLNDOQR� ]DVWDYOMHQR� SUHGYVHP� YSUDãDQMH� ]QDQVWYHQRVWL� R]LURPD�
]QDQVWYHQHJD� VWDWXVD� ]JRGRYLQH�� 3UDY� WDNR� MH� WR� REGREMH�� Y� NDWHUHP� Y�
RVSUHGMH� SULKDMD� YSUDãDQMH� SULSRYHGL� NRW� QDMSRPHPEQHMãHJD� YSUDãDQMD� Y�
WHRULML �]JRGRYLQRSLVMD�

��� 2EGREMH�RG� OHWD������GR������KNUDWL� ]D]QDPXMHWD�GYH�QDVSURWXMRþL�
VL�R]QDNL��Y� WHP�REGREMX� MH�JRYRUD� WDNR�R��]DWRQX�SULSRYHGL�� NRW� WXGL�R�

� 2E�]DYHGDQMX�VHYHGD��GD�MH�WDNãQD�GHOLWHY�XSUDYLþHQD�OH�JOHGH�QD�QHNDWHUH�L]PHG�YLGLNRY�WH�UD]SUDYH�LQ�EL�ODKNR�
ELOD�WXGL�GUXJDþQD�� 2�WHP�JO��QSU��5LFRHXU ������������5LFRHXU WX�JRYRUL�WXGL�R�SUHNULWMX�SULSRYHGL��
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�YUQLWYL� SULSRYHGQH� XPHWQRVWL���� $YWRU�� NL� WR� REGREMH� QDMEROM�
]D]QDPXMH�� MH� QHGYRPQR� +D\GHQ :KLWH��� =� :KLWHRP� VH� RGSUH� FHO� QRY�
VSHNWHU� SUREOHPRY� LQ� YSUDãDQM� SRYH]DQLK� V� WR� UD]SUDYR� �QSU�� YSOLY�
�SRVW�VWUXNWXUDOL]PD�� DOL � ODKNR� SULSRYHG� YNOMXþXMH� WXGL� SRMPRYDQMD�
VWUXNWXUDOQH� ]JRGRYLQH�� YSUDãDQMH� SUREOHPVNR� XVPHUMHQH� ]JRGRYLQH� LQ�
SULSRYHGL�� SULSRYHG� NRW� SRGODJD� UHNRQVWUXNFLMH�� NRQVWUXNFLMH
�LQYHQFLMH�� DOL � GHNRQVWUXNFLMH ]JRGRYLQH� R]LURPD� ]JRGRYLQVNH� UHDOQRVWL�
VDPH��YSUDãDQMH�UHVQLþQRVWL SULSRYHGL��

��� 7UHWMH�� ]DGQMH� REGREMH� SD� VH� QHNDNR� ]DþHQMD� Y� OHWX� ����� LQ� WUDMD�
YVH� GR� GDQHV�� 9VHELQVNL� UD]SRQ� UD]SUDYH� MH� Y� QMHP� QDMYHþML� � þHSUDY�
QMHQD� LQWHQ]LYQRVW� VSRUDGLþQR� XSDGD� LQ� QDUDãþD�� 3RQRYHQ� Y]SRQ�
]DQLPDQMD� ]D� WR� WHPR� MH� VSHW� ]DVOHGLWL � Y� ]DGQMLK� OHWLK�� 9� WHP� WUHWMHP�
REGREMX� VH� Y� RVSUHGMH� SRVWDYOMD� WXGL� NRQNUHWQRVW� ]JRGRYLQDUMHYH� SUDNVH�
LQ� REUDYQDYDQMH� SRVDPH]QLK� ]JRGRYLQVNLK� REGRELM� � WHPDWLN� LQ� YSUDãDQM�
Y�OXþL�WH�UD]SUDYH�

7UHWML � MHGUQL� GHO� QDORJH� SUHGVWDYOMD� REUDYQDYD� L]EUDQLK� WHP� WH� UD]SUDYH��
,]SRVWDYLO�VHP�QDVOHGQMH�ãWLUL�

�L � � ]DþHWNL� UD]SUDYH�� QDVSURWRYDQMH� +HPSORYHP PRGHOX� ]QDQVWYHQH�
UD]ODJH�� NDWHUL� QDM� EL� VH�]JRGRYLQRSLVMH�SULEOLåDOR�R]LURPD� MR�GRVHJOR��
SULSRYHG� NRW� REOLND� ]QDQVWYHQH� UD]ODJH�� NL� QL� OH� QHN� UHOLNW� SUHWHNORVWL�
UD]YRMD�]JRGRYLQRSLVMD��NL�JD�MH�SRWUHEQR�]DYUHþL�

�LL � � 0XQVORZ�� �SRVW�VWUXNWXUDOLVWLþHQ� SRJOHG� QD� SULSRYHG� Y� ]JRGRYLQL�±
GHOLWHY�� UHNRQVWUXNFLMD �/DZUHQFH� 6WRQH�� *HRIIUH\� (OWRQ�� 0LFKDHO�
6WDQIRUG�� &KULV� /RUHQ]�� � � ��� � NRQVWUXNFLMD �3HUU\� $QGHUVRQ�� (ULF�
+REVEDZP�� *LGGHQV�� � � ��� � GHNRQVWUXNFLMD �)RXFDXOW� � :KLWH�� /D� &DSUD��
$QNHUVPLW�� � � ��� � SRVWVWUXNWXUDOL]HP NRW� RVUHGQML� YLGLN� Y� UD]SUDYL� YLGL�
RGQRV� PHG� QDãLP� YHGHQMHP� R� SUHWHNORVWL� LQ� SUHWHNORVWMR� ViPR�� JOHGH�
QD� OH� WHJD� GHOL� �WDNR� ]JRGRYLQVNH� NRW� ILOR]RIVNH�� DYWRUMH� Y� ]JRUQMH� WUL �
NDWHJRULMH� ± UHNRQVWUXNWLYLVWL� � NRQVWUXNWLYLVWL LQ� GHNRQVWUXNWLYLVWL ± LQ�

� 1SU��6WRQH ������ 3RGREQR� VRGL� PHG� GUXJLPL� QSU�� WXGL� 2WR� /XWKDU�� �1DMSURGRUQHMãL� LQ� EUH]� GYRPD� QDMSRJRVWHMH� FLWLUDQL�
SUHGVWDYQLN� UHWURVSHNWLYH� WH� YUVWH� MH� SUDY� JRWRYR� +D\GHQ�:KLWH�� DYWRU� NQMLJH�0HWDKLVWRU\�� WHPHOMQHJD� GHOD� V�
SRGURþMD� QRYHMãH� WHRULMH� ]JRGRYLQRSLVMD��� �/XWKDU ��������� 2� �GHORPD� ]DSR]QHOL�� UHFHSFLML�:KLWHD JO��9DQQ
�����LQ�WUHWMH�SRJODYMH�WH�QDORJH�� 3RPHPEQR��WRGD�QLNDNRU�QH�HGLQR�PHULOR�DOL�SRND]DWHOM�LQWHQ]LYQRVWL�LQ�]DQLPDQMD�]D�UD]SUDYR�R�SULSRYHGL�MH�
YVHELQD�UHYLMH�+LVWRU\�DQG�7KHRU\��NMHU�ODKNR�VOHGLPR�SRJRVWRVWL�SRMDYOMDQMD�þODQNRY�R�WHM�WHPL��
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JOHGH� QDQM� UD]XPH� WXGL� RVWDOH� YLGLNH� LQ� SUREOHPH�� HSLVWHPRORJLMD��
YLUL � �SULSRYHGQRVW�� � � � � �

�LLL � � -HU]\� 7RSROVNL�� UHVQLþQRVW SULSRYHGL� LQ� YORJD� HVWHWLNH�
�LPDJLQDFLMH�� SUL� NRQVWUXLUDQMX� SULSRYHGL�� SUL� SULSRYHGL� VH� VUHþXMHPR�
WDNR� V� KRUL]RQWDOQR� SRYH]DQRVWMR� LQ� VWUXNWXULUDQRVWMR�� NRW� ]�
YHUWLNDOQR�� VOHGQMD� MH� ]HOR� SRPHPEQD� LQ� Y� JUREHP� VHVWRML� L]� WUHK�
UDYQL�� ���� UDYHQ� GHMVWHY�� ���� UDYHQ� UHWRULNH LQ� ���� WHRUHWLþQR�LGHRORãND�
UDYHQ�� SRMPRYDQMH� UHVQLþQRVWL SULSRYHGL� �SUDY� WDNR� SD� WXGL� SRPHQD�
SULSRYHGL�� MH� ELVWYHQR� YH]DQR� QD� UD]PLVOHN� R� WHM� YHUWLNDOQL�
VWUXNWXULUDQRVWL�SULSRYHGL�

�LY�� 0DUJDUHW� 5�� 6RPHUV�� �9ORJD� GHODYVWYD� LQ� REOLNRYDQMH� GHODYVNHJD�
UD]UHGD� Y� $QJOLML � ���� VWROHWMD� LQ� SULSRYHG� � ± JUH� ]D� ]HOR� ]DQLPLYR�
SUHGVWDYOMHQ� SUREOHP� SULSRYHGL� Y� ]JRGRYLQL� Y� þODQNX�� NL� REUDYQDYD�
IRUPLUDQMH� GHODYVNHJD� UD]UHGD� LQ� UD]YRM� UD]UHGQHJD� ERMD� Y�$QJOLML � ����
VWROHWMD�� DYWRULFD� ORþXMH� PHG� ãWLULPL� RVQRYQLPL� YUVWDPL� QDUDWLYQRVWL� �
NL� VR� SULVRWQH� SUL� REOLNRYDQMX� ]JRGRYLQDUMHYH� SULSRYHGL�� 7H� VR�� �D��
RQWRORãND� QDUDWLYQRVW�� �E�� MDYQD�NXOWXUQD�LQVWLWXFLRQDOQD� QDUDWLYQRVW��
�F�� SRMPRYQD�DQDOLWLþQD�VRFLRORãND� QDUDWLYQRVW� LQ� �G�� PHWD�
QDUDWLYQRVW�� L]SRVWDYOMHQD� VWD� SRPHQD�� NRW� VDPD� SUDYL� �QDUDWLYQH�
LGHQWLWHWH�� LQ� �UHODFLMVNH� UD]PHVWLWYH�� SUL� REUDYQDYDQMX� SRVHEQRVWL�
REOLNRYDQMD� UD]UHGRY� LQ� UD]UHGQHJD� ERMD� Y� $QJOLML� � SRMPD� VWD� VHYHGD�
SRPHPEQD�WXGL�ãLUãH�Y�]JRGRYLQRSLVMX�

1DORJR� ]DNOMXþXMH� QHNDM� NUDWNLK� PLVOL� R� SRPHQX� UD]SUDYH� R� WHM�
]JRGRYLQRSLVQL�WHPDWLNL�
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�� 25,6� 5$=35$9(� 2� 9/2*,� ,1� 320(18�
35,329(',�9�=*2'29,123,6-8
.RW� MH� ELOR� SRYHGDQR� åH� Y� XYRGQHP� SRJODYMX�� MH� QD� UD]SUDYR� R�

SULSRYHGL� YH]DQR� PQRJR� SUREOHPRY�� YSUDãDQM� LQ� ]DVWRSDQLK� VWDOLãþ�� 9� WHP�
SRJODYMX� ERPR� QDMSRPHPEQHMãH� LQ� QDMSRJRVWHMãH� PHG� QMLPL� NUDWNR� �LQ�
SUHGYVHP�V�SUREOHPVNHJD�YLGLND��SUHGVWDYLOL �

0RUGD� MH� QDMEROMH�� GD� SULþQHPR� ]� GYHPD� SUREOHPRPD�� NL� VWD�
PHGVHERMQR� NDU� QDMWHVQHMH� SRYH]DQD�� 3UYL� PHG� QMLPD� MH� SUREOHP�� NL� MH� YH]DQ�
QD� YSUDãDQMH�� DOL � ]JRGRYLQDU� SUL� VYRMHP� NRQVWUXLUDQMX� SULSRYHGL� R� SUHWHNORVWL�
ODKNR� Y� QMHM� VDPL� åH� QDMGH� QHNH� HOHPHQWH� SULSRYHGQRVWL� R]LURPD� SULSRYHGQH�
REOLNRYDQRVWL� LQ� ]DVQRYDQRVWL� � $OL� MH� SUHWHNORVW�� NRW� VH� MH� ]JRGLOD�� åH� QHND�
]JRGED�� DOL � SD� ]JRGED� SRVWDQH� ãHOH� ]� ]JRGRYLQDUMHYR� NRQVWUXNFLMR� LQ� QMHJRYR�
SUHGVWDYLWYLMR� GRJDMDQMD� Y� SUHWHNORVWL" � 'UXJL� L]PHG� SUREOHPRY� MH� QHSRVUHGQR�
YH]DQ� QD� QDã� RGJRYRU� QD� ]DGQMH� YSUDãDQMH�� ýH� SUHWHNORVW�� NR�W�� VH� MH� ]JRGLOD�
QL� LPHOD� IRUPH� SULSRYHGL�� NDNR� ODKNR� SRWHP� YHPR�� GD� MH� ]JRGRYLQDUMHYD�
SULSRYHG� UHVQLþQD� R]LURPD�� GD� XVWUH]D�GHMDQVNL� SUHWHNORVWL� �2�QHNL�EUH]REOLþQL�
MXKL� SUHWHNOLK� GRJRGNRY �G��� � � � � � GQ�� MH� QDPUHþ� PRJRþH� REOLNRYDWL� YHþ� ]JRGE��
SRVOHGLFD� SD� MH�� GD� QH�PRUHMR� ELWL � YVH� KNUDWL� UHVQLþQH� LQ�PL� QLPDPR�NULWHULMD��
SR� NDWHUHP� EL� XJRWDYOMDOL � QMLKRYR� UHVQLþQRVW�� 1L� QDPUHþ� UHGHN� SRMDY�� NR� VH�
GYD� �DOL� YHþ� DYWRUMD� SRYVHP� VWULQMDWD� R� GHMVWYLK�� R� NDWHULK� QDP� VSUHJRYRULMR�
YLUL LQ� VR� ELOD� ]� ]JRGRYLQVNR� DQDOL]R� SUHYHUMHQD� LQ� SRWUMHQD�� SD� R� GRORþHQHP�
REGREMX�DOL�WHPL�SUHWHNORVWL�REOLNXMHWD�UD]OLþQL�]JRGEL���

3RJOHMPR� VL� PRåQH� RGJRYRUH� QD� WH� L]]LYH� SRGUREQHMH�� +D\GHQ�:KLWH MH�
SUL� RGJRYRUX� QD� SUYL� L]]LY� MDVHQ�� =DQM� VR� ]JRGEH� L]QDMGHQH� �DOL� L]XPOMHQH�� LQ�
QH� QDMGHQH� Y� åH� GRJRGHQL� SUHWHNORVWL��� =JRGRYLQDUMHYD� ]JRGED� MH� QDUDWLYQD�
LQWHUSUHWDFLMD�� NDWHUH� UHVQLþQRVW MH� SRWUHEQR� SUHVRMDWL� QD� GUXJDþHQ� QDþLQ�� NRW�
MH�SULVRWHQ�SUL�SUHSURVWHP�XMHPDQMX�GHMVWHY�V�VWYDUQRVWMR��

�:KLWH LV�QRW�HQWLUHO\�HUDVLQJ� WKH�GLVWLQFWLRQV�EHWZHHQ� ILFWLRQ�DQG�KLVWRULFDO�ZULWLQJ��
+LVWRULFDO�ZULWLQJ�GRHV�UHIHU�WR�SDVW�HYHQWV�DQG�WKRVH�UHIHUHQFHV�PXVW�EH�VXSSRUWDEOH�RQ�WKH�
EDVLV�RI�HYLGHQWLDO�UHFRUG�� ,Q�YLUWXH�RI� WKLV�HYLGHQWLDO�UHTXLUHPHQW��KLVWRULFDO�ZULWLQJ�FDQ�EH�
� 6HYHGD�Y�SULPHULK��NR�VL�GYH�DOL�YHþ�]JRGE�PHG�VHERM�QDVSURWXMH��� 2� HQHP� L]PHG� WDNãQLK� ]DQLPLYLK� SULPHURY� VSUHJRYRUL� -HU]\� 7RSROVNL�� YH]DQ� SD� MH� QD� HNRQRPVNR�VRFLDOQD�
GRJDMDQMD� Y� (YURSL� ���� LQ� ���� VWROHWMD�� 9� WHM� UD]SUDYL� VR�PQHQMD� R� GHMVWYLK� Y� YHOLNL� PHUL� VNODGQD�� SD� YHQGDU�
QHNDWHUL� DYWRUML� WHPX� REGREMX� SULSLVXMHMR� SRPHQ� DOL� R]QDNR� HNRQRPVNR�VRFLDOQH�NUL]H�� NL� QDM� EL� ]DMHPDOD� YVR�
(YURSR� �QSU�� 3HUU\�$QGHUVRQ��� GUXJL� WR� NUL]R� RPHMXMHMR� QD� ]DKRGQL� GHO�(YURSH�� WUHWML� SD� ]DQLNDMR�QMHQ�REVWRM�
R]LURPD�QDVSURWXMHMR�XSRUDEL�WH�R]QDNH�]D�WR�REGREMH��QSU��'XE\���2�WHP�JO��7RSROVNL ������� :KLWH WDNR� ]D� ]JRGEH� ]JRGRYLQDUMHY� QSU�� SUDYL�� GD� VR��YHUEDO� ILFWLRQV�� WKH� FRQWHQWV� RI�ZKLFK� DUH� DV�PXFK�
LQYHQWHG�DV�IRXQG�DQG�WKH�IRUPV�RI�ZKLFK�KDYH�PRUH�LQ�FRPPRQ�ZLWK�WKHLU�FRXQWHUSDUWV�LQ�OLWHUDWXUH�WKDQ�WKH\�
KDYH�ZLWK�WKRVH�LQ�WKH�VFLHQFHV����:KLWH ����D�����
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DVVHVVHG�LQ�WHUPV�RI�OLWHUDO�FULWHULRQ�IRU�WUXWK�LQ�D�ZD\�WKDW�ILFWLRQDO�H[HUFLVHV�VKRXOG�QRW�EH��
+RZHYHU�� LQ� DGGLWLRQ� WR� WKLV� VWDQGDUG� RI� WUXWK�� WKH� KLVWRULFDO� QDUUDWLYH� ± L�H�� WKH� VHOHFWLRQ��
FRPELQDWLRQ��DQG�DUUDQJHPHQW�RI�HYHQWV�DWWHVWHG�WR�E\�UHFRUG�± LV�WR�EH�HYDOXDWHG�E\�DQRWKHU�
FULWHULRQ�� RQH� VKDUHG� ZLWK� ILFWLRQDO� QDUUDWLYHV� ± WR� ZLW�� PHWDSKRULFDO� DSWQHVV��� �&DUUROO
���������

9� R]DGMX� ]JRGRYLQDUMHYH� ]JRGEH� MH� WRUHM� QD� GHOX� QHNDNãQD� QDUDWLYQD�
WHRULMD� UHVQLFH�� NMHU� NRUHVSRQGHQFD� QL� PRåQD�� NULWHULMH� SD� R]QDþXMHMR�
NDWHJRULMH�� NRW� VR� QSU�� XVWUH]QRVW� NRKHUHQWQRVW�� SULPHUQRVW�� PHWDIRULþQD�
SULNODGQRVW�� =JRGRYLQDUMHYD� LQWHUSUHWDFLMD �SD� QDMVL� MH� L]YHGHQD� Y� REOLNL�
SULSRYHGL� DOL � QH���� MH� WDNR� WRUHM� YHGQR� QHND� NRQVWUXNFLMD�� NDWHUH� RVQRYQL�
JUDGQLNL VLFHU� VR� ]JRGRYLQVNL� GRJRGNL� R]LURPD� GHMVWYD�� SD� YHQGDU� QMHQ� SRPHQ�
REþXWQR� SUHVHJD� JROR� YVRWR� DWRPDUQHJD� SRPHQD� WHK� GHMVWHY� LQ� QMLKRYH�
UHVQLþQRVWL� �9� GRJRGHQL� SUHWHNORVWL� SD� ]JRGE� QL��:KLWH SRJRVWR� WR� VYRMR�PLVHO�
VWUQH� Y� �åLYOMHQMD� VR� åLYHWD�� ]JRGEH� SD� SULSRYHGRYDQH���� 7R� YUVWR� VWDOLãþD�
ODKNR� SRLPHQXMHPR�NRQVWUXNWLYL]HP���� NMHU� JUH� ]D� NUHDFLMR� SULSRYHGQH� REOLNH�
]JRGRYLQVNHJD� YHGHQMD���� 1MHPX� QDVSURWQR� VWDOLãþH� EL� ODKNR� Y� GRORþHQHP�
VPLVOX� SRLPHQRYDOL� UHDOL]HP� � YVDM� NDU� ]DGHYD� REVWRM� ]JRGE� NRW� åLYHWLK�
R]LURPD� GRJRGHQLK� Y� SUHWHNORVWL� VDPL��� 7RGD� SRPXGLPR� VH� ãH� WUHQXWHN� SUL�
:KLWHRYLK�DUJXPHQWLK�LQ�PRWLYDFLML �]D�NRQVWUXNWLYL]HP�

:KLWH L]KDMD� L] RVUHGQMH� SRVWDYNH�� GD� SUHWHNORVW� QH� REVWDMD�� R]LURPD�
EROMH�� VH� QL� ]JRGLOD� Y� REOLNL� SULSRYHGL�� =JRGRYLQDU� MH� WRUHM� SUL� VYRMHP� GHOX�
VRRþHQ� ]� QHNR� RVQRYQR� PQRåLFR� GRJRGNRY�� NL� VLFHU� LPDMR� VYRMH� RSLVH� LQ� MLK�
ODKNR�þDVRYQR�SURVWRUVNR�XPHVWLPR��SD�YHQGDU� ãH�QH�QRVLMR� V�VDER� WLVWHJD�GHOD�
SRPHQD�� NL� MLP� JD� SULGD� ]JRGRYLQDU� V� WHP�� NR� MLK� XPHVWL� QD� GRORþHQR�PHVWR� Y�
VYRML� ]JRGEL�� 1SU�� VPUW� -RVLSD� %UR]D� DOL� SDGHF� %HUOLQVNHJD� ]LGX� ODKNR�
SUHGVWDYOMDWD� WDNãQD� RVQRYQD� GRJRGND�� NL� SD� Y� ]JRGRYLQDUMHYL� ]JRGEL� ODKNR�
]DGRELWD� GRGDWHQ� SRPHQ�� 3UYL� GRJRGHN ODKNR� WDNR� QSU�� ]JRGRYLQDU� YLGL� NRW�
NOMXþQHJD� Y� SURFHVX� UD]NURMD� -XJRVODYLMH�� GUXJHJD� NRW� ]DGQML� SHþDW� Y� NUVWL �
KODGQH� YRMQH� LQ� EORNRYVNH� GHOLWYH� VYHWD�� 0RåQL� VR� WXGL� GUXJDþQL� SRPHQL� �Y�
GUXJHP� SULPHUX� QSU�� ]DþHWHN� ]GUXåLWYH� REHK�1HPþLM�� UD]PHURPD� QHSRPHPEHQ�
GRJRGHN� ]� YRMDãNR�VWUDWHãNHJD� YLGLND� KODGQH� YRMQH�� LSG��� SDþ� JOHGH� QD�
]JRGER�� NL� MR� ]JRGRYLQDU� VNRQVWUXLUD�� 5D]OLþQH� ]JRGEH� ODKNR� LVWLP� GRJRGNRP

�� 7XNDM�SXãþDPR�RGSUWR�YSUDãDQMH��DOL�ODKNR�]JRGRYLQRSLVMH�VSORK�XLGH�SULSRYHGL�R]LURPD�SULSRYHGRYDQMX��� *O��&DUUROO ����������� 7HJD� L]UD]D�QH�VPHPR�]DPHQMDWL� V�NRQVWUXNWLYL]PRP��NL�JD�QDMGHPR�]QRWUDM�SRVWVWUXNWXUDOLVWLþQHJD JOHGDQMD�
QD�]JRGRYLQRSLVMH��NMHU�VR�VL�]RSHUVWDYOMHQH�WUL�RVQRYQH�SR]LFLMH��LQ�VLFHU�UHNRQVWUXNWLYL]HP��NRQVWUXNWLYL]HP LQ�
GHNRQVWUXNWLYL]HP��2�VDPL�GHOLWYL�LQ�QMHQLK�NULWHULMLK�ERPR�JRYRULOL�NDVQHMH��QD�WHP�PHVWX�SD�ODKNR�GRGDPR�WR��
GD�JOHGH�QD�WR�GHOLWHY�:KLWHD XYUãþDPR�PHG�VOHGQMR�SR]LFLMR��� 6SHW�PRUDPR�]D�WUHQXWHN�SRVWDYLWL�QD�VWUDQ�YSUDãDQMH��DOL�ODKNR�WDNãQD�NRQVWUXNFLMD �DOL�L]QDMGED��VSORK�ãWHMH�]D�
REOLNR�YHGHQMD�LQ�V�WHP��NROLNR�ODKNR�]JRGRYLQRSLVMH�VSORK�R]QDþLPR�NRW�]QDQRVW��� 2�]JRGRYLQVNHP�UHDOL]PX JO��WXGL�1RZHOO�6PLWK �����LQ�6WDQIRUG �������������
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SULSLãHMR� R]LURPD� NRQVWUXLUDMR� UD]OLþHQ� SRPHQ�� =JRGEH� ]DKWHYDMR� ]DþHWNH� LQ�
NRQFH� WHU� GRORþHQR� VWRSQMR� VDPRODVWQH� QRWUDQMH� NRKHUHQFH�� NL� VOHGL� QHNDNãQL�
ORJLNL� SULSRYHGL�� .OMXþHQ� GHO� ]JRGRYLQDUMHYHJD� GHOD� WDNR� QL� Y� VXKHP� RSLVX�
GRJRGNRY�� WHPYHþ� Y� LQWHUSUHWDFLML� � L]ORþDQMX�� GRORþDQMX� SRPHPEQRVWL� LQ�
YORJH�� SRVSORãHYDQMX� LQ� SULPHUMDQMX�� 6� WHJD� YLGLND� MH� ]JRGRYLQDUMHYD� ]JRGED�
NRQVWUXNW�� NL� QLPD� XVWUH]QLFH� Y� UHDOQRVWL� � :KLWH SD� V� WHP� QH� SULVWDMD� QD�
SRSROQR�EULVDQMH�UD]OLNH�PHG�UHDOQRVWMR�LQ�ILNFLMR���

�.HU� QL� QREHQ� VNORS� UHVQLþQLK� GRJRGNRY åH� VDP�SR� VHEL� ªNRPLþHQ©�� ªIDUVLþHQ©� LWG���
WHPYHþ� SRVWDQH� WDN� ãHOH� V� VWUXNWXULUDQMHP� XVWUH]QHJD� WLSD� ]JRGEH�� PX� MH� SUDY� L]ELUD� WLSD�
]JRGEH LQ�QMHJRY�YSOLY�GRORþDWD�SRPHQ��5H]XOWDW�WRYUVWQH��]JRGERYQRVWL��>HPSORWPHQW@�ODKNR�
UD]XPHPR� WXGL� NRW� ªUD]ODJR©�� SUL� þHPHU� PRUDPR� XSRãWHYDWL�� GD� VR� JHQHUDOL]DFLMH�� NL� Y�
UD]OLþQLK� LQDþLFDK�QRPRORãNR�GHGXNWLYQLK DUJXPHQWDFLM�QDVWRSDMR�NRW�REþH� ]DNRQLWRVWL��SUHM�
]DULV�>WRSRL@�OLWHUDUQH�]DVQRYH�>SORWV@�NRW�NDY]DOQH�]DNRQLWRVWL�]QDQRVWL����:KLWH ���������

6OLND� RSLVDQHJD� VWDOLãþD� MH� �LQWXLWLYQR�� SULYODþQD� LQ� ML � MH� WHåNR�
XJRYDUMDWL � � 3D� YHQGDU� SRVNXVLPR� UHþL QHNDM� WXGL� Y� SULG� QDVSURWQHPX� VWDOLãþX��
3UYD� WRþND�� Y� NDWHUL� EL� ODKNR� ]JRUQMH� VWDOLãþH� ]DQLNDOL� � MH� Y� QMHJRYL� RVQRYL��
7UGLPR� QDPUHþ� ODKNR�� GD� VR� WXGL� ]JRGEH� WLVWH�� NL� VR� åLYHWH� LQ� VR� ]DWRUHM�
VHVWDYQL�GHO�SUHWHNORVWL� �NRW� VH� MH�GRJRGLOD��.DNRU�SUDYL�1RsO�&DUUROO� �EL� ODKNR�
SRWUGLWHY� WHJD� QDãOL� WXGL� Y� QHNDWHULK� VRGREQLK� SVLKRORãNLK� WHRULMDK��� ýH�
SRJOHGDPR� QDãH� åLYOMHQMH�� NRW� JD� åLYLPR�� VH� QDP� ODKNR� SRNDåH� NRW� ]JRGED��
RNROL� WDNãQH� ]JRGEH� R� QDãL� RVHEQL� SUHWHNORVWL� MH� ODKNR� REOLNRYDQD� QDãD�RVHEQD�
LGHQWLWHWD��� 3UDY� WDNR� MH� QDãH� UD]XPHYDQMH VYHWD� �LQ� GRJDMDQMD�� RNROL� QDV� QD�
QHN� QDþLQ� ]JRGED�� QDãH� RGORþLWYH� VR� SRJRVWR� YH]DQH� QD� UD]XPVNH� UD]ORJH�� NL�
MLK� QH�PRUHPR� QHSRVUHGQR� XPHVWLWL � Y� GRORþHQH� Y]URþQH� QL]H� IL]LNDOQHJD� VYHWD�
DOL � VSORãQH� ]DNRQH Y� SRVWRSNLK� RGORþDQMD�� WHPYHþ� MH� UD]ODJD QDãLK� GHMDQM�
R]LURPD� RGORþLWHY� ELVWYHQR� YH]DQD� QD� QHNR� ]JRGER��� *OHGH� QD� WH� SUHPLVOHNH�
ODKNR� :KLWHRYR VWDOLãþH� R]LURPD� VWDOLãþH� NRQVWUXNWLYL]PD YVDM� PDOR�
]DPDMDPR�� .RW� GUXJR� ODKNR� L]SRVWDYLPR� :KLWHRYR SUHGSRVWDYNR�� GD� YVOHG�
GHMVWYD�� GD� ODKNR� LVWL � GRJRGHN �DOL� SD� LVWD�PQRåLFD� GRJRGNRY�� QDVWRSD� NRW� GHO�
YHþMLK� LQ� UD]OLþQLK� ]JRGE�� WR� ODKNR� SRPHQL� WXGL�� GD� VWD� WRUHM� ]JRGED� LQ� QMHQ�
SRPHQ�NRW� YHGHQMH� R� SUHWHNORVWL� ]JROM� NRQVWUXNFLMD LQ�Y� WHP�R]LUX� WXGL� ILNFLMD��
9� WR�SUHGSRVWDYNR� ODKNR�XWHPHOMHQR�SRGYRPLPR��'RSXVWLPR�QDPUHþ� ODKNR��GD�

�� 3RGREQR�WXGL�,JRU�*UGLQD���+LVWRULRJUDILMD�SRWHPWDNHP�QL��YHþ��QLWL�PDQM�LPDJLQDWLYQD�QLWL�PDQM�ILOR]RIVND�RG�
SHVQLãWYD��6DPR�]QDQVWYHQR�SUHYHUOMLYD�MH�Y�VYRMLK�L]MDYDK����*UGLQD���������� *O��&DUUROO ����������� (QR�L]PHG�QDMEROM�]QDQLK�GHO��NL�]DJRYDUMDMR�WDNãQR�VWDOLãþH�QDUDWLYQH�LGHQWLWHWH��MH�NQMLJD�NDQDGVNHJD�PLVOHFD�
&KDUOHVD�7D\ORUMD 6RXUFHV�RI�WKH�6HOI L]�OHWD�������3RGREQR�VWDOLãþH�Y�]YH]L�]�]JRGEDPL��NDWHULK�GHOL�OMXGMH�VPR��
]DJRYDUMD�WXGL�$ODVGDLU�0DF,QW\UH��� 6SRPQLPR�VH� ODKNR� WXGL�QD�VORJDQ��6ORYHQLMD�± ]JRGED�R�XVSHKX� HQH�L]PHG�VORYHQVNLK�SROLWLþQLK�VWUDQN��6�
WHP�MH�ELOR�PHUMHQR�QD�]JRGRYLQVNL�SURFHV�VDP��QH�SD�QD�QMHJRYR� LQWHUSUHWDFLMR��ýH�EL�ELO� WDNãHQ�SRJOHG�]JROM�
QDUDWLYQD�NRQVWUXNFLMD��SRWHP�EL�R�QMHP�LQ�QMHJRYL�UHVQLþQRVWL ELOR�QHVPLVHOQR�UD]SUDYOMDWL�
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LPD� LVWL � GRJRGHN� Y� UD]OLþQLK� ]JRGEDK� UD]OLþHQ� SRPHQ�� þH� QDãH� DWRPLVWLþQR�
JOHGDQMH� QD� SRPHQ� QDGRPHVWLPR� V� KROLVWLþQLP�� =D� VOHGQMHJD� EL� VH� SUDYH�
WHåDYH� SRMDYLOH� ãHOH� WDP�� NMHU� EL� Y� LVWL � ]JRGEL� QHN� DYWRU� SULSLVDO� LVWHPX�
GRJRGNX GYD� UD]OLþQD� LQ� QH]GUXåOMLYD� SRPHQD�� 3RYVHP� QDUDYQR� SD� MH�� GD� MH�
ODKNR� LVWL � GRJRGHN� Y� UD]OLþQLK� ]JRGEDK� GUXJDþH� XPHãþHQ��� 7UHWMLþ�� ]DYUQLOL � EL�
ODKNR� WXGL� :KLWHRYR PHVWRPD� SRHQRVWDYOMHQR� JOHGDQMH� QD� GLOHPR� PHG�
UHDOL]PRP Y� ]JRGRYLQL� LQ� NRQVWUXNWLYL]PRP�� *OHGH� QD� WHJD� EL� PRUDO�
]JRGRYLQDU�� NL� EL� åHOHO� QD� UHDOLVWLþHQ� QDþLQ� VSUHJRYRULWL � R� SUHWHNORVWL� � V� VYRMR�
]JRGER� OH� WR� SUHWHNORVW� RGVOLNDWL� NRW� QDWDQþQR� NRSLMR� YVHJD� GRJRGHQHJD�� 9�
QDVSURWQHP� SULPHUX� �LQ� WD� MH� RþLWHQ����� SUDYL� :KLWH�� PRUDPR� SULVWDWL � QD�
NRQVWUXNWLYL]HP�� NDMWL � YVDNUãQR� RGVWRSDQMH� RG� NRSLMH� SRPHQL� WXGL� åH�
LQWHUSUHWDFLMR��WD�SD�MH�SR�VYRML�QDUDYL�ILNFLMVND�

�2I�FRXUVH��LW�LV�GLIILFXOW�WR�LPDJLQH�WKDW�SUDFWLFLQJ�KLVWRULDQV�SXUVXH�WKH�SURGXFWLRQ�RI�
VXFK� FRSLHV� LQ� WKHLU� ZRUN�� RU� WKDW�� LQIRUPHG� DV� WKH\� DUH� RI� WKH� KLVWRULFDO� HYLGHQFH�� WKH\�
FRQVWUXH�WKHLU�QDUUDWLYHV�DV�SHUIHFW�UHSOLFDV�RI�WKH�SDVW��%XW�:KLWH��LW�VHHPV��ZDQWV�WR�FRQIURQW�
WKHP�ZLWK�D�GLOHPPD��(LWKHU�KLVWRULFDO�QDUUDWLYHV�DUH�FRSLHV�LQ�WKH�UHOHYDQW�VHQVH�RU�WKH\�DUH�
ILFWLRQDO�� 7KH� ZD\� WR� GHDO� ZLWK� WKLV� GLOHPPD� LV� WR� UHMHFW� LW� ± WR� PDLQWDLQ� WKDW� KLVWRULFDO�
QDUUDWLYHV� DUH� QRW� DQG�� LQ� IDFW�� VKRXOG� QRW� EH� FRSLHV� LQ� WKH� PLUURU� VHQVH� ZKLOH� DOVR�
PDLQWDLQLQJ�WKDW�WKLV�GRHV�QRW�PDNH�WKHP�ILFWLRQDO����&DUUROO ���������

,QWHUSUHWDFLMD� QH� SRPHQL� QXMQR� DQWL�UHDOLVWLþQH� GUåH��� 6HYHGD� PRUD�
]JRGRYLQDU� SUL� VYRMHP� GHOX� L]ELUDWL � � SULPHUMDWL � � RVYHWOMHYDWL� LQ� SRVWDYOMDWL � Y�
R]DGMH�� 3UDY� WDNR� MH� PRJRþH� LVWL � GRJRGHN SRVWDYLWL � Y� YHþ� UD]OLþQLK� ]JRGE�� QH�
GD�EL�VH�V�WHP�QMLKRYD�UHVQLþQRVW QXMQR�L]NOMXþHYDOD�� � �

9VH� WR� QDV� SULSHOMH� Y� EOLåLQR� GUXJHJD� GHOD�� WR� MH� GR� SUREOHPD�
UHVQLþQRVWL ]JRGEH� ]JRGRYLQDUMD�� 7XGL� RGJRYRUL� QD� WD� SUREOHP� VR� UD]SHWL�PHG�
GYHPD� HNVWUHPRPD�� (QHJD� L]PHG� QMLK� VPR� åH� RPHQLOL� � ýH� KRþH� ]JRGRYLQDU�
VYRMR�]JRGER�R]QDþLWL �NRW� UHVQLþQR� LQ� WRUHM�NRW�GHO�YHGHQMD�R�SUHWHNORVWL� �PRUD�
ELWL � OH� WD� QDWDQþHQ� SRVQHWHN� R]LURPD� NRSLMD� ]JRGEH�� NL� VH� MH� GHMDQVNR�
GRJRGLOD�� 1D� GUXJHP� HNVWUHPX� VH� QDKDMD� VWDOLãþH�� NL� YLGL� Y� ]JRGRYLQDUMHYL�
]JRGEL�]JROM� ILNFLMVNR NRQVWUXNFLMR LQ�]D�NDWHUHJD� VR� �þH� ODKNR�PRUGD�VLFHU� UHV�

�� 1DYHGHPR� ODKNR� WXGL� SUHSURVW� ]GUDYR�UD]XPVNL� DUJXPHQW� SURWL� WHPX�� GD� ODKNR� ]JRGRYLQDU� V� VYRMR� ]JRGER�
NRQVWUXLUD� �]JRGRYLQVNR�� GHMVWYR�� R]LURPD� þH� UHþHPR� VSORãQHMH�� GD� EL� WHRULMD� VRREOLNRYDOD� REVWRM� GHMVWHY��
'HWHNWLY�LPD�ODKNR�WHRULMR�R�WHP��GD�MH�XPRU�]DNULYLO�EXWOHU LQ�NR�SRPRþQLNL�QDMGHMR�SLãWROR��WR�SRWUGL�SUDYLOQRVW�
WH�WHRULMH��5HV�MH��GD�SLãWROD�ãWHMH�]D�GRND]�NULYGH�EXWOHUMD SUDY�]DUDGL�WHRULMH��YHQGDU�WHRULMD�VDPD�QLþ�QH�SULGD�DOL�
RGY]DPH�REVWRMX�SLãWROH�NRW�WDNH����� 0LVHO�R�]JRGEL�NRW�NRSLML�SUHWHNORVWL��NRW�VH�MH�]JRGLOD��NRW�QHVSUHMHPOMLYR�]DYUQH�WXGL�*UGLQD���1LKþH�QH�PRUH�
EUH]��VODEH�YHVWL��JRMLWL�LOX]LMH�R�WHP��GD�EL�ELOD�QMHJRYD�SULSRYHG�R�NDWHUHP�NROL�GRJRGNX�GRJDMDQMX�SRGYRMLWHY�
R]LURPD�SRYVHP�YHUQD��UHSOLND��PLQXOH�VWYDUQRVWL�LQ�QH�OH�QMHQD�UH�NRQVWUXNFLMD Y�MH]LNX����*UGLQD ���������� 'YH�RVHEL� ODKNR�QD�GYD�UD]OLþQD�QDþLQD�RSLãHWD�QSU��QHNR�VWDYER�DOL�QHN�GRJRGHN��NL�VWD�PX�ELOD�SULþL��SD�L]�
WHJD� QH� VOHGL� QXMQR�� GD� VWD� VWDYED� DOL� GRJRGHN� NRQVWUXNFLML�� �2� SUREOHPX� SULþHYDQMD� JO��%ORFK ������ UD]GHOND�
�3ULþHYDQMD�� LQ� �3UHQDãDQMH� SULþHYDQM��� VWU�� �������� .GRU� EL� ]DJRYDUMDO� VOHGQMH�� EL� JD� PRUGD� ODKNR� SUHSULþDO�
SUHSURVW�SRVNXV�RYUåEH�ILNFLMVNH QDUDYH VWDYEH��V�WHP�NR�EL�VH�YDQMR�]DOHWHO�]�JODYR����
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V� NDQþNRP� SRPHQ� VSUHPLQMDMRþHJD� QDVLOMD� SDUDIUD]LUDP� PLVHO� ,JRUMD� *UGLQH��
�YVH� ]JRGEH� GRYROMHQH�� OH� GROJRþDVQH� QH���� 3UDY� WDNR� MH� VHYHGD� SRWUHEQR�
]DYUQLWL � YVH� QHNRKHUHQWQH� LQ� QHVPLVHOQH� ]JRGEH�� 7RGD� YVH� RVWDOH�� NL� ODKNR�
]DGRVWLMR� NULWHULMHP� NRKHUHQWQRVWL� � XVWUH]QRVWL� LQ� QSU�� UD]XPOMLYRVWL � � VR� HQDNR�
GREUH�� 1DP� NDM� SUHSUHþXMH�� GD� EL� DPHULãNR� GUåDYOMDQVNR� YRMQR� SULND]DOL� NRW�
NRPHGLMR� UDMH� NRW� WUDJHGLMR"�� *ROD� GHMVWYHQD� SODW� YVDNH� ]JRGRYLQDUMHYH�
]JRGEH� WXNDM� VHYHGD� QL� SUREOHPDWL]LUDQD� R]LURPD� YSUDãOMLYD� ± SURVWRUD� ]D�
LQYHQFLMR� WXNDM� QL�� 'RJRGNRY� VDPLK� ]JRGRYLQDU� QH� VPH� SULNURMLWL � � 7HåDYH� SD�
VH� VHYHGD� SRMDYOMDMR� WXGL� QD� WHM� UDYQL�� SD� QDMVL� ER� Y]URN ]D� WR� Y� SRPDQMNDQMX�
XVWUH]QLK� YLURY DOL� SD� SUHSURVWR� ]DUDGL� WHJD�� NHU� QDP� JROL� RSLV� SRVDPH]QLK�
GRJRGNRY QH� SRYH� GRVWL� � 3RWUHEQR� MH� WRUHM� LVNDWL� QHNR� VUHGQMR� SRW�� NL� RPHMXMH�
WDNR� IDNWLþQH� NRW� LQWHUSUHWDFLMVNH HOHPHQWH� ]JRGEH� LQ� QD� GUXJL� VWUDQL�
SULSR]QDYD�QMLKRYR�YORJR�SUL�UHVQLþQRVWL ]JRGEH�

�7KLV�VXJJHVWV�WKDW�ZKDW�KLVWRULDQ�EULQJV�WR�KLV�FRQVLGHUDWLRQV�RI�WKH�KLVWRULFDO�UHFRUG�
LV�D�QRWLRQ�RI� WKH� W\SHV�RI� FRQILJXUDWLRQV�RI�HYHQWV� WKDW�FDQ�EH� UHFRJQL]HG�DV�VWRULHV�E\� WKH�
DXGLHQFH� IRU�ZKLFK�KH� LV�ZULWLQJ��7UXH��KH�FDQ�PLVILUH�� ,�GR�QRW�VXSSRVH� WKDW�DQ\RQH�ZRXOG�
DFFHSW�WKH�HPSORWPHQW�RI�WKH�OLIH�RI�3UHVLGHQW�.HQQHG\�DV�FRPHG\��EXW�ZKHWKHU�LW�RXJKW�WR�EH�
HPSORWWHG�URPDQWLFDOO\�� WUDJLFDOO\��RU�VDWLULFDOO\�LV�DQ�RSHQ�TXHVWLRQ��7KH�LPSRUWDQW�SRLQW�LV�
WKDW� PRVW� KLVWRULFDO� VHTXHQFHV� FDQ� EH� HPSORWWHG� LQ� D� QXPEHU� RI� GLIIHUHQW� ZD\V�� VR� DV� WR�
SURYLGH�GLIIHUHQW�LQWHUSUHWDWLRQV�RI�WKRVH�HYHQWV�DQG�WR�HQGRZ�WKHQ�ZLWK�GLIIHUHQW�PHDQLQJV���
�:KLWH ����D�����

6� SUREOHPRP� UHVQLþQRVWL SULSRYHGL� MH� SRYH]DQR� ãH� QHNR� GUXJR�
YSUDãDQMH�� NL� JD� ODKNR� ORþLPR� RG� YSUDãDQMD� XMHPDQMD� ]JRGRYLQDUMHYH� ]JRGEH� ]�
GRJRGHQR� SUHWHNORVWMR�� 7R� MH� YSUDãDQMH� SR� SUDYLOLK� DOL � QDþHOLK� ]D� SULSLV�
UHVQLþQRVWL ]DSRUHGMHP� VWDYNRY�� GHORP� ]JRGE� DOL� ]JRGEDP� NRW� FHORWDP�� =DQM�
-HU]\� 7RSROVNL SUDYL� FHOR�� GD� MH� ]D� VDPR� ]JRGRYLQDUMHYR� SUDNVR� FHOR�
SRPHPEQHMãH�RG�SUYHJD��� 1DPUHþ�QH�JOHGH�QD� WR�� DOL � ]JRGRYLQDU�NRQVWUXLUD� LQ�
L]XPOMD� ]JRGEH� R� SUHWHNORVWL� DOL � SD� VOHGQMH� ]JROM� UHNRQVWUXLUD�� WHåL� N�

�� 2�WHP�JO��QMHJRYR�UHFHQ]LMR�NQMLJH�*HRUJHVD�'XE\�D�9UHPH�NDWHGUDOD Y�=ý��;/,,,��ãWHY������VWU�������� +HJHO LQ�0DU[ VWD� WDNR� QSU�� L]YRU�PLVOL�� GD� VH�PRUD� YVH� SRQRYLWL� GYDNUDW�� GD� EL� VH� ]DUHV� GRJRGLOR�� LQ� VLFHU�
QDMSUHM�NRW�WUDJHGLMD�LQ�QDWR�NRW�IDUVD��� �7KH�GLVFXVVLRQ�>«@�ZDV�FRQILQHG�WR�WKH�LVVXH�RI�ZKHWKHU�WKH�FRUUHVSRQGHQFH�WKHRU\�RI�WUXWK��ZKLFK�PD\�EH�
FRQVLGHUHG�DV�D�SDUW�RI� WKH�FODVVLFDO�FRQFHSWLRQ�RI�WUXWK� LV�DGHTXDWH�WR�WKH�QDWXUH�RI�KLVWRULFDO�FRJQLWLRQ��7KH�
DGHTXDF\�RI�DQRWKHU�SDUW�RI�WKH�FODVVLFDO�FRQFHSWLRQ�RI�WUXWK��QDPHO\�WKH�DGHTXDF\�RI�WKH�UXOHV�IRU�WKH�WUXWK�RI�
VHTXHQFHV�RI�VWDWHPHQWV�IRU�SUHGLFDWLQJ�WUXWK�RI�KLVWRULFDO�QDUUDWLYHV��ZDV�QRW�GLVFXVVHG��7KH�IRUPHU�SUREOHP�± LI�
ZH�VLPSOLI\�PDWWHUV�± UHGXFHV�WR�DQVZHULQJ�WKH�TXHVWLRQ�ZKHWKHU�WKH�KLVWRULDQ�LV�HQWLWOHG�WR�XVH�WKH�FDWHJRU\�RI�
WKH�SDVW�LQ�WKH�VHQVH�RI�WKH�UHDOLW\�WR�ZKLFK�KH�FRPSDUHV�WKH�QDUUDWLYH�KH�SURGXFHV��DQG�ZKLFK�KH�LQWHQGV�WR�EH�D�
VFLHQWLILF�UHFRQVWUXFWLRQ�RI� WKDW�UHDOLW\���,W� LQYROYHV�VXEWOH�SKLORVRSKLFDO�FRQVLGHUDWLRQV�ZKLFK�DUH��KRZHYHU��RI�
UHPRWH� VLJQLILFDQFH� IRU� WKH� SUDFWLFDO� DFWLYLW\� RI� WKH� KLVWRULDQ��2Q� WKH� RWKHU� KDQG�� WKH� ODWWHU� SUREOHP�� WKDW� LV��
UHIOHFWLRQ�RQ�WKH�FRQGLWLRQV�RI� WUXWK�RI�KLVWRULFDO�QDUUDWLYHV��VHHPV�WR�EH�PXFK�FORVHU�WR�KLV�DFWLYLW\���7RSROVNL
��������
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]QDQVWYHQL� UHNRQVWUXNFLML SUHWHNORVWL� LQ� XVWYDUMDQMX� YHGHQMD� R� QMHM�� =D� VOHGQMH�
SD�MH�UD]PLVOHN�R�QDþHOLK�SULSLVRYDQMD�UHVQLþQRVWL L]UHGQR�YDåHQ���

0RUGD� MH� þDV� åH� WXGL� ]D� WR�� GD� VH� REUQHPR� N� YSUDãDQMX�� NDM� SULSRYHG�
R]LURPD� ]JRGED�� VSORK� MH � � =DþQHPR� ODKNR� ]� ]HOR� SUHSURVWR� RSUHGHOLWYLMR�� GD�
MH� ]JRGRYLQVND� SULSRYHG� ]DSRUHGMH� QHL]PLãOMHQLK� WUGLWHY�� NL� MLK� SRYH]XMH�
VNXSQD� YVHELQD�� YH]DQD� QD� GRORþHQR� SUHWHNOR� REGREMH��� .RW� GRGDWHQ� HOHPHQW�
EL� ODKNR� GRGDOL� � GD� MH� DYWRU� WH� ]JRGEH� ]JRGRYLQDU�� LQ� GD�PRUD� VRGLWL � �DOL � YVDM�
WHQGLUDWL� SR� WHP�� � Y� VNORS� FHORWH� QDãH� YHGQRVWL� R� SUHWHNORVWL� �9VDND� ]JRGED� MH�
ODKNR�� LQ� SRJRVWR� WXGL� MH�� GHO� YHþMH� LQ� REVHåQHMãH� ]JRGEH�� NDWHUH� RVQRYQL�
JUDGQLNL� ML � GRORþDMR� SRPHQ�� NDWHUHJD� QL� QXMQR� QDMWL � QD� UDYQL� HOHPHQWDUQLK�
]JRGE� VDPLK�� 1DUDWRORJLMD� NRW� SRVHEQD� YHGD� R� SULSRYHGL� SRGD� WHM� SRGREQR�
RSUHGHOLWHY�� =DQMR� MH� QDPUHþ� SULSRYHG� SURGXNW� SULSRYHGRYDQMD�� SUL� NDWHUHP�
JUH� ]D� �REOLNRYDQMH� MH]LNRYQH� WYDULQH� Y� MH]LNRYQR� VSRURþLOR�� WRUHM� SURFHV�� NL� YNOMXþXMH�
UHIHULUDQMH� GRJRGNRY Y� QMLKRYHP� QDUDYQHP� SRWHNX�� 3UL� WHP� VH� SULSRYHGRYDOHF� VNOLFXMH� QD�
MH]LNRYQD� �JRYRUHF� WXGL� QD� ]XQDMMH]LNRYQD�� SUDYLOD�� RE� WHP� SD� XSRãWHYD� NRQWHNVW� R]LURPD�
UHIHUHQþQL� KRUL]RQW�� Y NDWHUHP� ER� VSUHMHPDQMH� SULSRYHGRYDQHJD� REMHNWD� SRWHNDOR�� 3UDY� WR�
]DGQMH� YNOMXþXMH� YHV�SURFHV� Y� L]UD]LWR�GLQDPLþHQ�SURVWRU��� �âWXKHF ���������=JRGRYLQVND�
SULSRYHG� VH� �]D� QDUDWRORJLMR�� RG� RVWDOLK� ORþL� OH� SR� WHP�� GD� MH�� R]LURPD� PRUD�
ELWL � SUL� QMHM� SULVRWHQ� ]QDQVWYHQL� LQVWUXPHQWDULM � � NL� ORYL� VNODGQRVW� SULSRYHGL� ]�
]JRGRYLQVNLPL�GHMVWYL�R]LURPD�UHVQLFR���

1HNDWHUL� GUXJL� DYWRUML � YLGLMR� RVUHGQMH�PHVWR� SUL� RGJRYRUX� QD� YSUDãDQMH��
NDM� MH� SULSRYHG�� Y� QMHQHP� ]DSOHWX�� ]DVQRYDQRVWL� R]LURPD� X]JRGEHQRVWL �DQJ��
HPSORWPHQW�� GRJRGNRY LQ� LQWHUSUHWDFLML� � NL� MLK� VSUHPOMD� Y� QMLKRYHP� þDVRYQHP�
]DSRUHGMX�� 7R� YUVWR� RSUHGHOLWYH� VUHþDPR� QSU�� SUL� +D\GHQX� :KLWHX LQ� )�� 5��
$QNHUVPLWX��� %UH]�GYRPD� MH�SUL� ]JRGRYLQVNL� SULSRYHGL�SULVRWHQ� WXGL�QHNDNãHQ�
SRMPRYQL� ILOWHU�� Y� NDWHUHP� VH� RGYLMDMR� WDNR� HYDOXDFLMD� LQ� VHOHNFLMD� GRJRGNRY
NRW� RVQRYQLK� JUDGQLNRY� ]JRGEH� NRW� WXGL� SUREOHPDWL]DFLMD�� L]� NDWHUH� L]KDMD�
�� 2� WHK� PLVOLK� ERPR� ãH� VSUHJRYRULOL� Y� ]DGQMHP� GHOX� QDORJH� �UD]GHOHN� ������ NMHU� ER� 7RSROVNL SUHGVWDYOMHQ�
SRGUREQHMH��� 1DM�SRMDVQLP�QHNDM�VWYDUL�Y�]YH]L�V� WHUPLQRORJLMR��9�DQJOHãNHP�MH]LNX�VH�Y�WHM�UD]SUDYL�SRMDYOMDWD�SUHGYVHP�
GYD�L]UD]D��LQ�VLFHU�QDUUDWLYH LQ�VWRU\��3UYL�MH�SRJRVWR�XSRUDEOMHQ�WXGL�Y�SULGHYQLãNL�REOLNL��QSU��QDUUDWLYH�KLVWRU\��
QDUUDWLYH� IRUP�� QDUUDWLYH� XQGHUVWDQGLQJ�� LSG��� 6DP� XSRUDEOMDP� L]UD]� SULSRYHG Y� JUREHP� ]D� R]QDþLWHY� YUVWH�
R]LURPD� WLSD� GLVNXU]D�� PHGWHP� NR� MH� SRVDPH]QD� ]JRGED V� NRQNUHWQR� YVHELQR� LQ� REOLNR�SULPHUHN WHJD� WLSD�
GLVNXU]D��0HG�DQJOHãNR�JRYRUHþLPL�DYWRUML�SD�REVWDMDMR�WXGL�GUXJDþQH�UHãLWYH�LQ�SRMPRYDQMD���QDUUDWLYH MH�WDNR�
QSU��SRJRVWR�XSRUDEOMHQ�Y�SRPHQX�GHMDQVNH�]JRGEH��� *O��7RSROVNL ������������� 7XNDM�EL�ELOR�SRWUHEQR�PRMR� WUGLWHY�SRMDVQLWL�R]LURPD�RSUHGHOLWHY�QHNROLNR�UD]ãLULWL��1LWL�]JRGRYLQRSLVMH�QLWL�
]JRGRYLQD�QLVWD� LQ�QH�VPHWD�ELWL�]JROM�GRPHQD�R]NHJD�NURJD�SRNOLFQLK�]JRGRYLQDUMHY��9�JUREHP�EL�ODKNR�WXNDM�
SRWUGLOL� QDVOHGQML�PLVOL�*UGLQH R� ]JRGRYLQDUMLK� LQ� ]JRGRYLQL���9HþNUDW� MH� WXGL�PRJRþH� VOLãDWL� JHVOR�=JRGRYLQR�
]JRGRYLQDUMHP��1L�QDMEROM�SRVUHþHQR��=JRGRYLQD�]DGHYD�YVH�LQ�YVDNRJDU��1LPD�QREHQLK�WHPDWVNLK�PHMD��1MHQD�
ELVWYHQD� YSUDãDQMD� QLVR� VDPR� WUDMQD�� WHPYHþ� WXGL� XQLYHU]DOQD��2GJRYRUL� QDQMH� VR� ODKNR� OH� GHOQL� LQ� ]DþDVQL���
�*UGLQD ���������� 2�WHP�JO��âWXKHF ������������� *O��:KLWH ����D������E�LQ�$QNHUVPLW �����
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SRPHQ� FHORWQH� ]JRGEH�� =JRGED� MH� VHVWDYOMHQD� L]� YHþLK� GHORY� LQ� LPD� VYRMR�
QRWUDQMR� VWUXNWXUR��� 1MHQD� IXQNFLMD�SD� MH�Y� UD]ODJDQMX�GRJRGHQH�SUHWHNORVWL� LQ�
RPRJRþDQMX�QMHQHJD�UD]XPHYDQMD V�VWUDQL�EUDOFD��

�'RJDMDQMH� Y� þDVX� VH� VNR]L� L]NXãQMR� GXKD� L]UD]L� NRW� GRJDMDQMH� þDVD�� 3ULY]DPH�
QHNDNãQR�ORJLNR��XUHMHQRVW���SUHREUD]L�VH�Y��SRGRER���SRVWDQH�]JRGED��=JRGED�SD�MH�WLVWR��NDU�
MH�JRGQR�]D�SRPQMHQMH��$OL�]�GUXJLPL�EHVHGDPL��MH�WLVWR��NDU�VL�MH�PRJRþH�LQ�NDU�VL�MH�YUHGQR�
]DSRPQLWL��.DU�VH�Gi�LQ�NDU�VL�YHOMD�]DSRPQLWL����*UGLQD ��������

�=JRGER�MH�PRJRþH�GHILQLUDWL�NRW��RUJDQL]LUDQR�VQRY���1MHQD�VWUXNWXUD�MH� WDNãQD��GD�
MR� ODKNR� EUH]� SUHKXGLK� WHåDY� SRPQL� YHþLQD� OMXGL�� 9]SRVWDYOMD� VYRMR� ± SUDYLORPD� Y]URþQR�
SRVOHGLþQR�� ORJLNR��]�REþDVQLPL�QH�YHGQR�PRWLYLUDQLPL�KROLVWLþQLPL�VSR]QDYQLPL��NYDQWQLPL�
VNRNL����NL�YRGL�SULSRYHGRYDOFD��1H�SRVDPH]QL�GRGDWNL�QH�L]SXVWL�MH�ELVWYHQR�QH�SUL]DGHQHMR��
������*UGLQD ���������

=� UD]ODJR LQ� UD]XPHYDQMHP KRGL� ]� URNR�Y� URNL� WXGL� SRPQMHQMH��SRXGDUHN�
SD�MH�Y�REHK�SULPHULK�QD�QRWUDQML�VWUXNWXUL�UDQRVWL��]JRGEH�

9SUDãDOL� EL� VH� ODKNR� WXGL�� NROLNãHQ� GHO� ]JRGEH� MH� �SRQDYDGL�� QDPHQMHQ�
IDNWLþQLP� GHMVWYRP� LQ� NROLNãHQ� UD]ODJDOQLP�� SRMDVQMHYDOQLP� LQ� SRYH]RYDOQLP�
HOHPHQWRP� �SD� QDM� VL� JUH� SUL� VOHGQMLK� ]D� VSORãQH� ]DNRQH�� ]GUDYR�UD]XPVNH�
SRVSORãLWYH� YVDNGDQMHJD� L]NXVWYD� DOL� SDUWLNXODUQR� SRMDVQMHYDQMH� RNROLãþLQ���
3RGUREQR� VH� ERPR� V� WHPL� SUREOHPL� VUHþDOL� SR]QHMH� Y� QDORJL� LQ� VLFHU� SUL�
REUDYQDYL� +HPSORYHJD PRGHOD� ]QDQVWYHQH� UD]ODJH WHU� WHRULMH� SULSRYHGL�� NL� MR�
]DJRYDUMD�-HU]\�7RSROVNL�

6H� ODKNR� ]JRGRYLQRSLVMH� R]LURPD� ]JRGRYLQDU� VSORK� L]RJQH� SULSRYHGL� LQ�
SULSRYHGRYDQMX"

�+LVWRULRJUDSKLFDO�QDUUDWLYH��LQ�LWV�VWUXFWXULQJ�RI�KXPDQ�DJHQF\�LQ�WKH�FRQWH[W�RI�WLPH�
DQG�VSDFH��ZRXOG�VHHP�WR�SUHVXSSRVH�D�GRPDLQ�RI�KXPDQ�FKRLFH�DQG�SXUSRVLYH�DFWLRQ�WKDW�LV�
RIWHQ�QHJOHFWHG��KLGGHQ��RU�GHQLHG� LQ� WKHRUHWLFDO�DQG� W\SRORJLFDO�DSSURDFKHV� WR� WKH�VWXG\�RI�
WKH�SDVW��WKLV�PD\�KHOS�H[SODLQ�LWV�SHMRUDWLYH�DVVRFLDWLRQ�ZLWK�WUDGLWLRQDO�SROLWLFDO�KLVWRU\�DQG�
LWV�PRUH�SRVLWLYH�DVVRFLDWLRQ��LQ�SXWDWLYH�UHYLYDO��ZLWK�WKH�QHZ�FXOWXUDO�KLVWRU\��,Q�ERWK�FDVHV�
WKH� XQGHUO\LQJ� LVVXH�� IRU�PDQ\� �� KDV�EHHQ� WKH� H[WHQW� WR�ZKLFK�SHRSOH
V� OLYHV�DUH� VKDSHG�E\��
QDWXUDO��VWUXFWXUDO��DQG�V\VWHPLF�IRUFHV�EH\RQG�WKHLU�FRQWURO��1DUUDWLYH�LQ�VKRUW�� LV�D�ZD\�RI�
RUGHULQJ�RI�GLVFRXUVH��LW�PD\�DOVR�EH�D�ZD\�RI�WKLQNLQJ��ZKRVH�YLUWXHV�KLVWRULDQV�ZLOO�QHHG�WR�
UHFRQVLGHU�LI�QDUUDWLYH�LV�WUXO\�WR�H[SHULHQFH�D�UHYLYDO����'HZDU �������������

7DNãHQ� MH� ODKNR� HQ�� QH�QDUDWLYLVWLþHQ RGJRYRU�� =JRGRYLQRSLVMH� EL�
ODKNR� VKDMDOR� EUH]� SULSRYHGL�� VDM� MH� OH� WD� OH� HGHQ� RG� QDþLQRY� SUHGVWDYLWYH�
UH]XOWDWRY� ]JRGRYLQDUMHYHJD� GHOD� �SD� ãH� SUDY� SRVHEQR� GREHU� QH�� NHU� JD� Y�
PDUVLþHP� RPHMXMH��� 1DUDWLYLVWL R]LURPD� ]DJRYRUQLNL� SULSRYHGL� VH� V� WDNãQLP�
RGJRYRURP� QH� VWULQMDMR�� =DQMH� MH� SULSRYHG� NOMXþQD� ]D� ]JRGRYLQRSLVMH���� VDM�
�� 2�WHP�JO��6RPHUV ������� 1DUDWLYLVWL SRMPXMHMR�SULSRYHG�NRW�RVUHGQML�QDþLQ�GLVNXU]D�Y�]JRGRYLQRSLVMX��NL�ORJLþQR�PRþQR�SUHGKRGL�YVHP�
RVWDOLP��3ULSRYHG�MH� WDNR�HVHQFLDOQR�SRYH]DQD�]�]JRGRYLQRSLVMHP�LQ�MH�QH�VPHPR�UD]XPHWL�NRW�]JROM�VWLOLVWLþQR�
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ODKNR� OH� RQD� QD� �QDUDYHQ�� QDþLQ� SRYH]XMH� QDãH� UD]XPHYDQMH� SRVDPH]QLK�
GRJRGNRY LQ� XVWYDUMD� SRPHQH�� NL� MLK� åHOL� R� SUHWHNORVWL� L]UD]LWL � ]JRGRYLQDU�� 7L�
VH� QH� GDMR� XSRYHGDWL� SUHNR� VWDWLVWLNH�� WDEHO�� IRUPXO� DOL � RSLVRY�� ,Q�NDM� Y� ]JRGEL�
WDNãQR� PRåQRVW� UD]XPHYDQMD SUHWHNORVWL� VSORK� XVWYDUMD� R]LURPD� RPRJRþD"�
=JRGED� LPD� ]DþHWHN�� LQ� NRQHF�� YPHV� SD� MH� VWUXNWXULUDQD� �]PHV� ]JRGRYLQH�� QD�
QDþLQ�� NL� VDP� SRWHN� ]JRGRYLQH� UD]ODJD�� JD� XPHãþD� Y� ãLUãR� VOLNR�� MH� QRWUDQMH�
VWUXNWXULUDQ� SUHNR� NROLJDFLMH �SRYH]DQRVWL�� LQ� X]JRGEHQRVWL��� 3RPHPEQH� VR�
NRKHUHQFD�� HQRWQRVW� LQ� ]DNOMXþHQRVW� ]JRGEH�� 3UREOHPH� RE� GRORþDQMX� NULWHULMHY�
]D�WH�NDWHJRULMH�VPR�åH�RPHQLOL�

9VDND� ]JRGED� SR]QD� WXGL� VYRMH� DNWHUMH� � 7UDGLFLRQDOQL� GRJRGNRYQL�
]JRGRYLQL� �YHþNUDW� SRLPHQRYDQL� WXGL� SULSRYHGQD� ]JRGRYLQD�� VR� RþLWDOL��
SUHGYVHP� WR�� GD� NRW� SUHSR]QDYQH� LQ� SUHGVWDYOMLYH� DNWHUMH SR]QD� OH� Y� VNXSNX�
PRWLYRY� YHOLNLK� SROLWLþQLK� RVHEQRVWL� � /H� WH� QDM� EL� ELOL � DNWHUML � � SUL� NDWHULK� VH� MH�
GDOR� L]� QMLKRYLK� RVHEQLK� ]JRGRYLQ�� QDJQMHQM�� VWUDVWL � LQ� WUHQXWQHJD� SRORåDMD��
PRþL� LQ� FLOMHY� XVWYDULWL � SULPHUQR� UD]ODJDOQR� PHãDQLFR�� NL� EL� ELOD� ODKNR�
SRGODJD� ]JRGEL�� 3D� LQGLYLGXDOQH� RVHEH� QLVR� HGLQH�� NL� VR� ]PRåQH� ELWL � DNWHUML � Y�
]JRGRYLQDUMHYL� ]JRGEL�� QD� WR� PHVWR� ODKNR� YVWRSLMR� WXGL� VNXSLQH� OMXGL��
LQVWLWXFLMH� DOL � SD� QSU�� FHOR� LGHMH�� 5D]ODJDOQD� ED]D� VH� ODKNR� WXNDM� XVWUH]QR�
UD]ãLUL� QSU�� QD� HNRQRPVNH� LQ� VRFLDOQH� ]DNRQLWRVWL � � 3UDY� WDNR� LPD� ODKNR�
RVQRYQD� DNWHUMHYD� ]JRGED� WXGL� YHþ� �NRQWUDSXQNWQLK�� SRPHQRY�� NL� JRYRUH�
Y]SRUHGQH� ]JRGEH� QD� GUXJLK� QLYRMLK��� 9VHHQR� SD� SUL� ]DJRYRUQLNLK� SULSRYHGL�
RVWDMD� SRPHPEQD� WHåDYD�� NDNR� QSU�� JRYRULWL � R� UD]ORJLK�� NL� VR� YRGLOL � QHNR�
GHMDQMH� R]LURPD� SRGSLUDOL� GHMDYQRVW�� NL� MH� QH� PRUHPR� SULSLVDWL� GRORþHQLP�
SRVDPH]QLNRP�� =JRGRYLQVNH� UD]ODJH WDNR� QH� JUH� SUHSURVWR� HQDþLWL � V� WHRULMR�
GHMDQMD�� 7XGL� QD� VDPH� QH�LQGLYLGXDOQH� �DNWHUMH�� �SULPHUL� EL� ODKNR� ELOL � QSU��
SOHEHMVWYR�� 1HPþLMD�� QDYGXãHQMH� PQRåLFH�� UHYROXFLMD�� XSRUQLNL�� NPHWMH��
WHNVWLOQD� LQGXVWULMD�� LSG��� ODKNR� JOHGDPR� QD� GYD� QDþLQD�� /DKNR� MLK� HQDþLPR� ]�
JROR� YVRWR� YVHK� LQGLYLGXDOQLK� DNWHUMHY�� NL� VDPD� QD� VHEL� QLPD� SRVHEQHJD�
SRPHQD�� DOL � SD� WDNãQLP� NROHNWLYQLP� HQWLWHWDP� SULSR]QDYDPR� GHMDQVNL�
VDPRVWRMHQ�REVWRM�LQ�UD]YRMQR�PRþ��

NDSULFR� ]JRGRYLQDUMHY���'HMVWYR��GD� MH� ]JRGRYLQD�SUL�SUHGVWDYLWYL� VYRMLK�GRJQDQM�QDYH]DQD�QD�KLVWRULRJUDIVNR�
SULSRYHG��MH�]DQMR�NOMXþQHJD�SRPHQD��1DUDWLYQD�VWUXNWXULUDQRVW�R]LURPD�RUJDQL]LUDQRVW�VQRYL��NL�]DJRWDYOMD��GD�
MR� MH� PRJRþH� SRPQLWL� WHU� SUHQDãDWL� �L]� URGD� Y� URG��� åH� VDPD� SR� VHEL� SRPHQL� GRORþHQR� REOLNR� UDFLRQDOQH�
NRQFHSWXDOL]DFLMH�YHGQRVWL�R�SUHWHNORVWL����*UGLQD���������� =D� UD]SUDYR� R� WHP�� NDNR� ODKNR� ]DþHWHN� ]JRGEH�R]LURPD� ]JRGRYLQDUMHYR� ]DþHQMDQMH� ]JRGEH�YSOLYD�QD�QMHQR�
VWUXNWXUR�LQ�SRPHQ��JO��'HZDU ��������� 2�WHP�JO��5LFRHXU ������9Hþ�R�WHK�SRMPLK�SD�ERPR�VSUHJRYRULOL�WXGL�NDVQHMH��� 0HG� NULWLNL� VR� ELOL� SRJRVWL� SULSDGQLNL� W�L�� IUDQFRVNH� DQDORYVNH ãROH�� 2� WHP� JO�� 5LFRHXU ������������� ]D�
�RGJRYRU��QD�WH�RþLWNH��NRW�JD�MH�SRGDO�3DXO�9H\QH��SD�JO��VWU������������ 1D� SRGURþMX� W�L�� PLNUR]JRGRYLQH� MH� RGOLþHQ� SULPHU� WDNãQHJD� ]JRGRYLQVNHJD� GHOD� NQMLJD� *LRYDQQLMD� /HYLMD
1HPDWHULDOQD�GHGLãþLQD �6+��/MXEOMDQD�������
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2EUQLPR� VH� ãH� PDOR� N� UD]ODJL � � 5D]ODJD MH� GHMDQMH�� NL� QDUHGL� QHNDM�
UD]XPOMLYR� LQ�GRMHPOMLYR� WHU� WR�SRMDVQL��3UHGPHW� UD]ODJH MH� ODKNR�YHOLNR� VWYDUL�
�SRMHP��SUDYLOR�� SRPHQ��GRJRGHN�� VWUXNWXUD�� � � ��� � YHQGDU�R� UD]ODJL QDMSRJRVWHMH�
JRYRULPR� SUHGYVHP�� NR� JUH� ]D� GRJRGNH LQ� GHMDQMD�� .DM� MH� Y� SULSRYHGL�
WDNãQHJD�� GD� GHMDQVNR� UD]ODJD"�1DUDWLYLVWL SRJRVWR� WUGLMR�� GD� MH� åH� VDPD� IRUPD�
SULSRYHGL� SR� VHEL� UD]ODJDOQD� LQ� GD� JRYRULWL � R� QH�UD]ODJDOQL� SULSRYHGL� SRPHQL�
JRYRULWL � R� VODPQDWHP� PRåX��� 3D� YHQGDU� YSUDãDQMH� SR� UD]ODJDOQLK� HOHPHQWLK�
SULSRYHGL� QL� RGYHþ�� 7XGL� WXNDM� MH� VSHNWHU� RGJRYRURY� SHVWHU�� 9� JUREHP� EL�
ODKNR� DYWRUMH� �LQ� V� WHP� VWDOLãþD�� UD]YUVWLOL � Y� QL]��0��:KLWH LQ�:��'UD\ ± �*��
+�� YRQ�:ULJKW�� ± $�� 'DQWR ± :�� %�� *DOOLH ± /�� 0LQN ± +��:KLWH � � NMHU� VH�
WHåLãþH� L]� SRXGDUMDQMD� Y]URþQH� UD]ODJH SRVDPH]QLK� GRJRGNRY QD� OHYL� VWUDQL�
QL]D� YVH� EROM� SUHQDãD� QD� UD]XPHYDQMD LQ� UD]ODJR�� NL� VOHGLWD� L]� VDPH� ]JRGEH� R�
GRJRGNLK� LQ� QMHQH� REOLNRYDQRVWL� � QD� GHVQL� VWUDQL� QL]D�� 6NR]L� WD� QL]� VH� Y� LVWL �
VPHUL� WXGL� YVH� EROM� RGPLNDPR� RG� +HPSORYHJD PRGHOD� ]QDQVWYHQH� UD]ODJH�� NL�
MH� YH]DQD� QD� SUHNULYDMRþH� ]DNRQH� LQ� RG� HQDþHQMD� UD]ODJH ]� PRåQRVWMR�
QDSRYHGL��

0RUWRQ� :KLWH LQ� :LOOLDP� 'UD\ SRXGDUMDWD� Y]URþQH� SRYH]DYH� PHG�
SRVDPH]QLPL� GRJRGNL�� NL� MLK� SULSRYHG� YVHEXMH�� 3ULSRYHG� ]D� UD]OLNR� RG� JROH�
NURQLNH �NL� ]JROM� QHSRYH]DQR� QDãWHYD� GRJRGNH Y� VLFHU� VWURJHP� þDVRYQHP�
]DSRUHGMX�� YVHEXMH� QDPUHþ� Y]URþQR� UD]ODJR SR]QHMãLK� GRJRGNRY ]� YLGLND�
SUHGKRGQLK�� NDU� XVWYDUMD� VNR]L� ]JRGER� QHNDNãQR� Y]URþQR� YHULJR�� NL� MLK� ODKNR�
QDãH� UD]XPHYDQMH VOHGL�� 7DNãQH� YUVWH� UD]ODJD� Y� ]JRGRYLQRSLVMX� SD� QL� QXMQR�
YH]DQD�QD� VSORãQH� ]DNRQH��3ULSR]QDWL�PRUDPR�SOXUDOQL� SRPHQ�SRMPD� UD]ODJH���
.R� ]JRGRYLQDU� UD]ODJD� LQ� SRMDVQMXMH QSU�� V� IUD]R� �� � � � � ]DWR�� NHU� � � ��� WR� QH�
LPSOLFLUD�QXMQR�QHNDNãQHJD�VSORãQHJD�]DNRQD���

�9]HPLPR�NRW�SULPHU�UD]ODJR��NL�EL�MR��DOL�MR�MH�PRUGD�WXGL�åH�SRQXGLO�NDN�]JRGRYLQDU��
/XGYLN� ;,9�� MH� XPUO� QHSULOMXEOMHQ�� NHU� MH� QMHJRYD� SROLWLND� ãNRGRYDOD� GUåDYQLP� LQWHUHVRP�
)UDQFLMH��=DPLVOLPR�VL�SRJRYRU�PHG� WHP�]JRGRYLQDUMHP�LQ� ORJLNRP�+HPSORYH ãROH��NDNR�EL�
VOHGQML� ODKNR� SUHSULþDO� ]JRGRYLQDUMD�� GD� MH� SUHGKRGQD� UD]ODJD� GHMDQVNR� WLVWD�� NL� ]DKWHYD�
]DNRQH"�/RJLN�ER�WUGLO��UD]ODJD�LPD�YUHGQRVW�]DUDGL�LPSOLFLWQHJD�]DNRQD��NL�VH�JODVL�WDNROH��
YODGH�� NL� YLGLMR� SROLWLNR�� NL� ãNRGXMH� QMLKRYLP� ODVWQLP�GUåDYOMDQRP�� SRVWDQHMR� QHSULOMXEOMHQH��
�� �$OL� NRW� EL� GHMDO�'DQWR�� ]JRGRYLQRSLVMH� WXGL� SR� VYRMHP� ELVWYX� QL� UD]ODJD�� WHPYHþ� SULSRYHG�� SULSRYHG�� NL� MH�
UD]ORåOMLYD� L]� VDPH� VHEH� LQ� MH� NRW� WDND� VSRVREQD� GRJRGNH�� R� NDWHULK� SULSRYHGXMH�� UD]ORåLWL� EUH]� SRVHJDQMD� SR�
HOHPHQWLK� L]YHQ� ODVWQHJD�RNYLUMD��5D]XPOMLYD� LQ� �LPSOLFLWQR��UD]ORåOMLYD�SD�QDM�EL�ELOD�YVDND�QDUDFLMD]DWR��NHU�
RVYHWOMXMH�ORJLþQR�VWUXNWXUR�QHNHJD�GRJRGNRYQHJD�]DSRUHGMD����/XWKDU���������� 1D�WDNãQR�SOXUDOQRVW�OHSR�RSR]RUL�WXGL�3DXO�9H\QH���%HVHGR��UD]ODJDWL���HNVSOLFLUDWL��MH�PRJRþH�SRMPRYDWL�QD�
GYD�QDþLQD��Y�PRþQHP�VPLVOX��NR�UD]ODJDWL�SRPHQL��GRORþLWL�QHNHPX�GHMDQMX�QMHJRYR�QDþHOR�DOL�L]YRU�DOL�GRGHOLWL�
NDNR� WHRULMR� NDNL� VSORãQHMãL� WHRULML��� NDU� SRþQHMR� ]QDQRVWL� DOL� ILOR]RILMD�� DOL� SD� Y� ãLENHMãHP� VPLVOX�� NR� QSU��
SUDYLPR��µ'RYROLWH��GD�YDP�UD]ORåLP��NDM�VH�MH�]JRGLOR�LQ�UD]XPHOL�ERVWH�¶��9H\QH����������� 9]DPHPR�ODKNR�SULPHU�L]�YVDNGDQMHJD�åLYOMHQMD��'RORþHQD�JRUVND�VWHQD�MH�ODKNR�QHYDUQD�]D�SOH]DOFH�]DWR��NHU�
MH�PRNUD��7R�QH� LPSOLFLUD�� GD�EL�YHOMDO� WXGL� ]DNRQ�NRW�QSU�� �9VH�PRNUH�JRUVNH� VWHQH� VR�QHYDUQH�]D�SOH]DOFH����
YVHHQR�SD�ODKNR�UD]ODJR QHYDUQRVWL�VSUHMPHPR�NRW�YHOMDYQR�
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=JRGRYLQDU�EL�QD�WR�RGJRYRULO��GD�Y�PLVOLK�QL�LPHO�NDWHUH�NROL�SROLWLNH��PDUYHþ�UDYQR�WLVWR��]D�
NDWHUR�MH�ãOR�Y�GRORþHQHP�REUDYQDYDQHP�SULPHUX����5LFRHXU ��������

3UL� WDNãQHP� SRMPRYDQMX� UD]ODJH JUH� EROM� ]D� SUHVRMR� LQ� LVNDQMH�
XSUDYLþHQRVWL� NRW� SD� GHGXNFLMR�� 9� WDNãQL� UD]ODJL VH� SUHSOHWHQRVW� Y]URþQH�
DQDOL]H� �NGDM� ODKNR� NDM� XSUDYLþHQR� L]ORþLPR� R]LURPD� GRORþLPR� NRW� Y]URN
QHþHVD��LQ�UD]ODJH V�SRPRþMR�UD]ORJRY��NL�MH�YH]DQD�QD�WHRULMR�GHMDQMD���

�.RW� QHNDNãQR� PHGVWRSQMR� Y� ]JRUQMHP� QL]X� ODKNR� QD� WHP� PHVWX�
L]SRVWDYLPR� ãH� *�� +�� YRQ�:ULJKWD�� NL� MH� Y]URþQHPX� SROX� UD]ODJH SULGUXåLO� ãH�
WHOHRORãNHJD� R]LURPD� VPRWUQRVWQHJD�� ýH� ]JRGRYLQDU� UHþH� SUHSURVWR� �$� MH� QDWR�
VWRULO �%�� MH� WR�PDQM� LQIRUPDWLYQR� LQ� UD]XPOMLYR�� NRW� SD� þH� UD]ODJD�QD�QDþLQ� �$�
MH� ]� QDPHQRP�� GD� &�� VWRULO � %��� 7R� Y� UD]ODJR SULSHOMH� ãH� ãLURN� PRWLYDFLMVNL�
NRQWHNVW� DNWHUMD�� .DY]DOQHPX� LQ�PHKDQLFLVWLþQHPX� VH� WRUHM� Y� WHP� WLSX� UD]ODJH
SULGUXåL�VPRWUQRVWQR����

2G� WDNãQHJD� VWDOLãþD� VH� MH� åH� PDOR� RGGDOMLO � $UWKXU� 'DQWR�� NHU� SROHJ�
VOHGHQMD� Y]URþQHPX� QL]X� FHQWUDOQHJD� REMHNWD� ]JRGEH� SULSR]QDYD� SRPHPEQR�
YORJR� WXGL� ]XQDQMHPX Y]URþQHPX� LQSXWX��� 6� WHP� ]JRGRYLQDU� QH� UD]ODJD� ]JROM�
NRQþQHJD� VWDQMD� VWYDUL� Y� ]JRGEL�� WHPYHþ� WXGL� VDP� SRWHN� VSUHPHPE� LQ�
GRJDMDQMD� VNR]L�YVR�]JRGER��7R�JD� MH�QD�NRQFX�SULYHGOR�GR� WHJD��GD� WUGL��GD�QH�
VDPR�� GD� MH� YVDND� ]JRGRYLQVND� SULSRYHG� UD]ODJDOQD�� DPSDN GD� VH� WXGL� YVH�
Y]URþQH� UD]ODJH Y� ]JRGRYLQL� SULSRYHGQH��� 'RJRGNRP� ODKNR� VPLVHO� SULSLãHPR�
�LQ� MLK� V� WHP� UD]ORåLPR� R]LURPD� QDUHGLPR� UD]XPOMLYH�� OH� Y� ãLUãHP� NRQWHNVWX�
]JRGEH�� 9� ]JRGRYLQRSLVMX� WXGL� ]JROM� RSLVDWL� SRPHQL� UD]ODJDWL� LQ�
SULSRYHGRYDWL� � VDM� PRUD� RSLV� VOHGLWL � SRPHQOMLYHPX� �RSLVDWL� NDVQHMãH� JOHGH� QD�
SUHGKRGQR��� 7DNR�'DQWR ]DEULãH� WXGL� RVWUR� ORþQLFR�PHG� NURQLNR LQ� SULSRYHGMR�
�R]LURPD�]JRGRYLQR���

âH� QDGDOMQML� NRUDN� MH� SUL� WHP� RGJRYRUX� VWRULO � :�� %�� *DOOLH�� 5D]ODJD MH�
]DQM� GRVHåHQD� �R]LURPD� XVSHãQD�� WDNUDW�� NR� XVSHPR� VOHGLWL � ]JRGEL�� 6� WHP� MH� Y�
UD]ODJR QD� QDþLQ� SULSRYHGL� VSXVWLO � WXGL� PRåQRVW� QDNOMXþMD�� =D� ]JRGRYLQVNR�
SULSRYHG� QDPUHþ� WUGL�� GD� �FRQVLVWV�RI�D� VHTXHQFH� LI� LQFLGHQWV��DFWLRQV�� VWDWHV�RI�DIIDLUV��
DQG� WKH� OLNH�� ZKLFK� FDWFK� RXU� LQWHUHVW� VXIILFLHQWO\� WR�PDNH� XV�ZDQW� WR� IROORZ� WKHP� WR� VRPH�
YDJXHO\�LQGLFDWHG�EXW�XQSUHGLFWDEOH�FRQFOXVLRQ��DQG�ZKRVH�UHODWLRQVKLS�WR�HDFK�RWKHU�LV�VXFK
WKDW�ZH�FDQ�DFFHSW� WKHP�LQ�VXFFHVVLRQ��KRZHYHU�VXUSULVLQJ�DQG�XQSUHFHGHQWHG��DV�SODXVLEOH�
DQG� UHOHYDQW� GHYHORSPHQWV� RI� WKH� WKHPH� RU� VXEMHFW�PDWWHU� XQGHU� FRQVLGHUDWLRQ�� �'UD\
����D�������� 9� WDNãQR� VOLNR� UD]ODJH MH� PRJRþH� YNOMXþLWL � WXGL� QDNOMXþMD LQ�
�� *�� +�� YRQ� :ULJKW MH� ]D� SRGURþMH� GUXåERVORYQLK� ]QDQRVWL� �LQ� V� WHP� QMLKRYLK� UD]ODJDOQLK� PHWRG�� SRVNXãDO�
]GUXåLWL�SURSR]LFLMVNR�ORJLNR�]�PRGDOQR�ORJLNR��WHRULMR�GLQDPLþQLK�VLVWHPRY��þDVRYQR�ORJLNR�LQ�WHOHRORJLMR��9Hþ�
R�WHP�JO��5LFRHXU �������������� �7RGD�± þH�SUHPLVOLPR�EROM�QDWDQNR�± LPD�VOHKHUQL�SRMDY�VWR�Y]URNRY LQ�WLVRþ�SRVOHGLF��.RPDMNGDM�VH�ERVWD�GYD�
]JRGRYLQDUMD�]HGLQLOD�R�WLVWLK��NL�QDM�EL�ELOL�H�NOMXþQL�H��RGORþLOQL�H��SUHORPQL�H�������*UGLQD���������� 2�WHP�JO��'UD\ ����D�������
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QHSUHGYLGOMLYRVWL� �NL� QH� VOHGLMR� Y]URþQHPX� QL]X��� NL� SD�PRUDMR� ELWL � WDNãQD�� GD�
VH� MLP� GD� VOHGLWL � ]� UD]XPHYDQMHP�� 6OHGLWL � ]JRGEL� SRPHQL� UD]XPHWL� ]DSRUHGMH�
GHMDQM�� GRJRGNRY�� PLVOL � � QDPHU� LQ� RNROLãþLQ�� NL� MR� VHVWDYOMDMR�� 5DFLRQDOQRVW�
UD]XPHYDQMD MH� WXNDM� WLVWD�� NL� VSUHMHPD� DOL� ]DYUDþD� NRKHUHQWQRVW ]JRGEH�� ,Q�
NDNãQD�MH�YORJD�QDNOMXþLM"

�=JRGED�� NL� QH� EL� YVHERYDOD� QH� SUHVHQHþHQM�� QH� QDNOMXþLM�� QD� VUHþDQM� LQ� QH�
SUHSR]QDYDQM�� QH� EL� PRJOD� SULNOHQLWL� QDãH� SR]RUQRVWL�� =DWR� MH� SRWUHEQR� ]JRGEL� VOHGLWL� GR�
]DNOMXþND�� NDU� MH� QHNDM� SRYVHP� GUXJHJD� NRW� þH� VOHGLPR� DUJXPHQWDFLML�� NDWHUH� ]DNOMXþHN� MH�
]DYH]XMRþ��=D�]DNOMXþHN��]JRGEH�± RS��9�6���MH�EROM�SRPHPEQR��GD�MH�VSUHMHPOMLY��NRW�SD�GD�MH�
SUHGYLGOMLY�����5LFRHXU ���������

7XGL� þH� VH� SUL� VYRML� UD]ODJL ]JRGRYLQDU� RSLUD� �DOL � SRVNXãD� RSLUDWL�� QD�
QHNH� VSORãQH� ]DNRQLWRVWL� � WH� OH� L]EROMãXMHMR� UD]XPHYDQMH�� QH� RGSUDYOMDMR� SD�
QHSUHGYLGOMLYRVWL�]JRGEH��

3ULãOL � VPR� GR� þHWUWH� VWRSQMH� Y� QDãHP� QL]X�� =DQMR� MH� ]QDþLOQR� VWDOLãþH�
/XLVD� 0LQND�� SR� NDWHUHP� MH� SULSRYHG� R]LURPD� SULSRYHGRYDQMH� VLQWHWLþQD�
GHMDYQRVW�� NL� XVWYDUMD� YLVRNR� RUJDQL]LUDQH� FHORWH� �]JRGEH����� NL� WHUMDMR�
SRVHEHQ� DNW� UD]XPHYDQMD�� NL� MH� QDMEOLåMH� VRGEL�� SUHVRML� LQ� XYLGX��
=JRGRYLQDUMHYR� ]JRGER� MH� SRWUHEQR� SUHVRMDWL� NRW� FHORWR� LQ� QL� PRåQR�
RFHQMHYDWL� ]JROM� QMHQLK� �]DNOMXþNRY�� NRW� ORþHQLK� RG� QMH��� 3ROHJ�
IHQRPHQRORãNH� VWUDQL� UD]XPHYDQMD �VOHGHQMD� ]JRGEL��� NL� MR� MH� UD]NULO� åH�
*DOOLH�� 0LQN RSR]RUL� QD� SRVHEQR� ORJLNR� ]JRGRYLQVNH� UD]ODJH� NL� MH� YH]DQD�
WXGL� QD� UHWURJUDGHQ� SRJOHG� Y� SUHWHNORVW�� =JRGRYLQD� SRJRVWR� UD]ODJD� QD� QDþLQ�
NROLJDFLMH�� NDU� SRPHQL�� GD� UD]ODJD� GRJRGHN V� WHP�� NR� JD� XPHVWL� Y� VLVWHP�
ELVWYHQLK� SRYH]DY� ]� GUXJLPL� GRJRGNL� Y� ]JRGEL� LQ� ]JRGRYLQVNHP� NRQWHNVWX��
5HWURJUDGHQ� QDþLQ� WXGL� SUHGUXJDþL� YORJR� QDNOMXþLM LQ� QDNOMXþQRVWL� � VDM� MH� R� WHK�
Y� åH� GRJRGHQL� SUHWHNORVWL� WHåNR� JRYRULWL � � SURVWRU� ]DQMH� SD� QDMGHPR� OH�� þH� MLK�
SRMPXMHPR� NRW� GHO� SUHWHNOH� SULKRGQRVWL��� 0LQN ORþXMH� PHG� WUHPL� YUVWDPL�
UD]XPHYDQMD �LQ� V� WHP� WXGL� UD]ODJH��� NDWHJRULDOQR�� WHRUHWLþQR LQ�
NRQILJXUDFLMVNR�� SUL� þHPHU� MH� ]D� ]JRGRYLQRSLVMH� SRPHPEQD� LQ� ]QDþLOQD�
SUHGYVHP� VOHGQMD�� 3UL� SUYL� JUH� QDPUHþ� ]D� GRORþDQMH� SRPHQD� SRVDPH]QLP�
HOHPHQWRP�VNR]L� UD]YUãþDQMD�Y� VLVWHP�NDWHJRULM� �SUL�GUXJL�YUVWL �JOHGH�QD�PHVWR�
Y� VLVWHPX� QHNH� WHRULMH� �QSU�� NRW� SULPHUHN� �XGHMDQMHQMH�� VSORãQH� ]DNRQLWRVWL�� �

�� *O��WXGL�QDYHGHN�QD�VWU�����LQ�Y�RS���� ]JRUDM��NMHU��*UGLQD Y�0LQNRYHP�GXKX�RSUHGHOL��]JRGRYLQDUMHYR�]JRGER�
NRW��RUJDQL]LUDQR�VQRY���� .RW� ODKNR� SUHVRMDPR� UH]XOWDWH� R]LURPD� ]DNOMXþNH� QSU�� Y� IL]LNL� DOL� ELRORJLML�� 9Hþ� R� WHP� Y� SUYHP� UD]GHONX�
þHWUWHJD�SRJODYMD��� 7DNR�MH�]�QDãHJD��VHGDQMRVWQHJD��YLGLND�QHVPLVHOQR�JRYRULWL�R�QHSUHGYLGOMLYRVWL�GRJRGND%��NL�MH�VOHGLO�VWDQMX�
$��þHVDU�SD�QL�PRJRþH�]�HQDNR�JRWRYRVWMR�WUGLWL�]D�þDV�VWDQMD�$�VDP�
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SUL� VOHGQML� SD� HOHPHQWRP� SRPHQ� GRORþLPR� ]� QMLKRYLP� YSHWMHP� Y� RGQRVH� ]�
GUXJLPL�HOHPHQWL���

6SHW� QH� VNUDMQHP� GUXJHP� NRQFX� QL]D� SD� QDMGHPR� VWDOLãþH� QDP� åH�
]QDQHJD� DYWRUMD� +D\GHQD� :KLWHD�� GD� MH� UD]ODJDOQD� åH� VDPD� IRUPD� SULSRYHGL��
1D� WHP� SROX� QL]D�� NRW� VPR� YLGHOL� � JUH� GHORPD� åH� ]D� EULVDQMH� PHM� PHG�
]JRGRYLQRSLVMHP� LQ� OLWHUDWXUR� �ILNFLMR���5LFRHXU WUGL�� GD� MH� RVUHGQMD� NDWHJRULMD�
SUL� WHP� VWDOLãþX� UD]ODJD� V� SUHWYRUER� Y� IDEXOR �DQJ�� HPSORWPHQW�� � 7D� QDþLQ�
UD]ODJH QDM� EL� VH� QDKDMDO� QHNMH� PHG� SUHSURVWR� ]JRGER� LQ� DUJXPHQWRP�� 6�
SUHWYRUER� Y� IDEXOR QH� UD]ODJDPR� ]JROM� GRJRGNRY ]QRWUDM� ]JRGEH�� DPSDN�
REOLNXMHPR� ]JRGER� ViPR� QD� QDþLQ�� NL� ML � SULQHVH� VPLVHO� LQ� UD]ODJDOQR� PRþ�� 7D�
FHORWHQ� VPLVHO� ]JRGEH� GRGDWQR� RVPLãOMXMH� LQ� GRGHOMXMH� SRPHQH� WXGL� VDPLP�
GRJRGNRP ]QRWUDM� QMH� VDPH�� 1DVSORK� VR� UD]OLþQH� SUHWYRUEH� Y� IDEXOR QDþLQL�
R]LURPD� SRVWRSNL�� V� NDWHULPL� ODKNR� QHND� NXOWXUD� DOL � VNXSLQD� VSORK� RVPLVOL�
VYRMR� ODVWQR� SUHWHNORVW��� :KLWH ORþXMH� QDVOHGQMH� QDþLQH� SUHWYRUEH� Y� IDEXOR��
NL� MLK� VSUHPOMDMR� UD]OLþQL� WURSL���� QDþLQL� DUJXPHQWDFLMH� R]LURPD� SDUDGLJPH� LQ�
LGHRORJLMH ]�QMLKRYLPL�SUHGSRVWDYNDPL��NL�VH�YHåHMR�QD�]JRGRYLQVNR�]DYHVW�

7URS IDEXOD DUJXPHQW LGHRORJLMD
��� PHWDIRUD URPDQHVNQD IRUPDOLVWLþHQ DQDUKL]HP
��� PHWRQLPLMD WUDJLþQD PHKDQLFLVWLþHQ UDGLNDOL]HP
��� VLQHNGRKD NRPLþQD RUJDQLFLVWLþHQ NRQ]HUYDWL]HP
��� LURQLMD VDWLULþQD NRQWHNVWXDOLVWLþHQ OLEHUDOL]HP��

5D]ODJDOQD�QL�YVHELQD�]JRGEH��WHPYHþ�QMHQD�REOLNRYDQRVW���
6SUHJRYRULPR� QD� NUDWNR� ãH� R� ]DGQMHP� YSUDãDQMX�� WM � � R� WHP�� DOL � VH� ODKNR�

]JRGRYLQDU� SRYVHP� RGGYRML� RG� YUHGQRVWQLK� VRGE R� SUHWHNORVWL� � 7R� YSUDãDQMH�
QDV� ER� VHYHGD� ]DQLPDOR� Y� QDYH]DYL� QD� IRUPR� SULSRYHGL�� -H� Y� SULSRYHGL� NDM�
WDNãQHJD�� NL� MR� LQKHUHQWQR� GHOD� WXGL� HYDOXDFLMVNR"� 6SHW� VWD� PRåQD� GYD�
RGJRYRUD�� 3UYL� MH�� GD� SULSRYHG� QL� QXMQR� YUHGQRVWQD�� MH� SD� PDOR� YHUMHWQR�� GD�
ERPR� QDãOL� GRVWL� WDNãQLK� SULSRYHGL� R� ]JRGRYLQL� åH� ]DUDGL� VDPH� QDUDYH�

�� 2�WHP�JO��0LQN �����LQ�������� 2�WHP�JO��:KLWH ����D��� 7URS MH� MH]LNRYQD� ILJXUD��NL�EHVHGDP�DOL�EHVHGQLP�]YH]DP�SULUHMD�DOL� VSUHPLQMD�SRPHQ��7URSL VR�]D�:KLWHD
LPDQHQWQL�MH]LNX�LQ�]JRGRYLQDU�VH�MLP�QD�PRUH�L]RJQLWL��9�YHOLNL�PHUL�WURSL GHOXMHMR�QH]DYHGQR��=D�YHþ�R�QMLK�LQ�
:KLWHX JO��UD]GHOHN������� 2� WHM� GHOLWYL� JO�� :KLWH ����E� LQ� 0XQVORZ �������������� :KLWH MH� JOHGH� QD� WD� L]KRGLãþD� UD]LVNRYDO� WXGL�
]JRGRYLQRSLVMH� LQ� QDþLQH� QMHJRYH� LPDJLQDFLMH Y� ���� VWROHWMX�� 3UYL� WLS�� ����� ]JRGRYLQDUMD� R]LURPD� QDþLQD�
SUHGVWDYLWYH�]DQM�SUHGVWDYOMD�0LFKHOHW��GUXJHJD� ����7RFTXHYLOOH�� WUHWMHJD� ����5DQNH LQ�þHWUWHJD� ����%XUFNKDUGW��
1HUHGNH� LQ� ]DQLPLYH� SD� VR� WXGL� NRPELQDFLMH�� NL� NUãLMR�:KLWHRY� �QDUDYQL� UHG�� SRYH]DY� PHG� WURSL�� IDEXODPL��
DUJXPHQWDFLMR�LQ�LGHRORJLMR���� 2�WHM�PLVOL�JO��:KLWH ����E���������
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]JRGRYLQDUMHYHJD� GHOD�� 7D� VH� QDPUHþ� WHåNR� L]RJQH� NDNUãQLP� NROL� YUHGQRVW�
GRORþXMRþLP� SRMPRP� DOL� VRGEDP�� NRW� VR� QSU�� �VLVWHP�$� MH� ELO� GHPRNUDWLþQHMãL�
RG� VLVWHPD� %�� NUDOM� &� MH� ELO� SUDYLþQHMãL� RG� NUDOMD� '�� QDþLQ� SUHGHODYH� (� MH�
]DPHQMDO� PDQM� QDSUHGHQ� QDþLQ� )�� LSG��� =JRGRYLQDU� VH� QDPUHþ� XNYDUMD� V�
þORYHãNR� GUXåER�� SUL� NDWHUL� ODKNR�� ]D� UD]OLNR� RG� RVWDOHJD� VYHWD� �UDVWOLQVWYR��
åLYDOVWYR�� � � ��� � XSUDYLþHQR� JRYRULPR� R� QRUPDWLYQHP� UD]YRMX� ± WRUHM� R�
QDSUHGNX� LQ� QD]DGRYDQMX�� ýH� QHNROLNR� SDUDIUD]LUDPR� PLVHO� 0DUFD� %ORFKD R�
]JRGRYLQDUMX� LQ� þORYHNX� �þORYHãNHP��NRW�QMHJRYHP�SOHQX���� EL ODKNR�GHMDOL� �GD�
VH� SRGREQD� QDSHUMHQRVW� SRMDYL� WXGL� GR� NYDOLWDWLYQH� VSUHPHPEH� R]LURPD�
QDSUHGND���

�7KH�FHQWUDO�VXEMHFW�± ZKDW�QDUUDWLYH�LV�DERXW�± REYLRXVO\�DIIRUGV�RQH�VXFK�FULWHULRQ��
DQG�LI�WKDW�VXEMHFW�LV�LWVHOI�SDUWO\�YDOXH�FRQVWLWXWHG��WKLV�DOUHDG\�PDNHV�WKH�KLVWRULDQ
V�YDOXH�
MXGJPHQWV� UHOHYDQW� WR� GHFLGLQJ� ZKDW� VKRXOG� EH� VDLG�� :KDW� FRQVWLWXWHV� WKH� PRVW� LPSRUWDQW�
HSLVRGHV�LQ�FKDQJHV�>«@�WKH�VHDUFK�IRU�GHWDLOV�WKDW�RIIHU�H[SODQDWLRQV�RU�DVFULEH�LPSRUWDQFH�
>«@� GHWHUPLQDWLRQ� RI� WXUQLQJ� SRLQWV�� WKH� UHFRJQLWLRQ� RI� VWDJHV� DQG� SKDVHV� >«@� 2QH� PD\�
FHUWDLQO\� FRQFOXGH� IURP� DOO� WKLV� WKDW� QDUUDWLYH� FRQVWUXFWLRQ� LQ� KLVWRU\� GRHV� QRW� SURFHHG� RQ�
�RREMHFWLYH�� FULWHULD� RI� LQFOXVLRQ� DQG� H[FOXVLRQ� LI� E\� WKLV� LV� PHDQW� VLPSO\� WKDW� WKH� RQHV�
QRUPDOO\�DQG�SURSHUO\�DSSOLHG�DUH�QRW�YDOXH�IUHH��$JDLQ��KRZHYHU��QR�SUREOHP�LV�UDLVHG�WKDW�
LV�SHFXOLDU�WR�QDUUDWLYH�KLVWRU\����'UD\ ����E�����

'UXJL� RGJRYRU� SD� VDPL� IRUPL� SULSRYHGL� �DOL � SD� FHOR� MH]LNX� VDPHPX����
SULSLãH� LQKHUHQWQR� � YUHGQRVW�GRORþXMRþR� YORJR�� 2G� JROHJD� RSLVD� MR� QDPUHþ�
ORþXMH� SUDY� L]SRVWDYOMDQMH� QSU�� HQLK� LQ� QH� GUXJLK� IDNWRUMHY�� åH� VDPD� L]ELUD�
GRJRGNRY DOL� RVQRYQLK� HOHPHQWRY� ]JRGEH�� SD� SRPHQL� QHNR� YUHGQRWHQMH �QSU��
SRPHPEQRVWL� DOL � ]QDþLOQRVWL�SRVHEQRVWL�� � 7R� GUXJR� MH� VPLVHOQR� �NRW� QH�
QDUDWLYLVW�� ]DJRYDUMDWL� VDPR� Y� SULPHUX�� þH� QDVSURWXMHã� SULSRYHGL� Y� ]JRGRYLQL�
LQ� KNUDWL� PLVOLã�� GD� VH� ODKNR� GUXJH� PHWRGH� GHOD� ]JRGRYLQDUMD� LQ� SUHGVWDYLWYH�
]JRGRYLQVNHJD�YHGHQMD�WHP�WHåDYDP�L]RJQHMR��7RGD�

�7UDGLFLRQDOQD�KXPDQLVWLND��NL�PHUR�YUHGQRVWL�L]SHOMXMH�L]�QHQHKQLK�SULPHUMDY�± SUDY�
]DWR� VR� RVHEQRVWQD�� UHJLRQDOQD�� VORMQD� �UD]UHGQD��� UHOLJLR]QD�� QDFLRQDOQD�� NRQWLQHQWDOQD� LQ�
SODQHWDUQD� ]JRGRYLQD� PHG� VHERM� SRYH]DQH� NRW� SUVW� LQ� QRKW� ± WHU� VH� ]DYHGD� UHODWLYQH�
YHOMDYQRVWL�VYRMLK�VNOHSRY��VH�MH�NOMXE�JODVQLP�RþLWNRP�R�VYRML�SUHåLYHORVWL�REGUåDOD����*UGLQD
��������

�� �'REHU�]JRGRYLQDU�MH�QDPUHþ�SRGREHQ�OMXGRåHUFX�L]�SUDYOMLFH��.MHU�]DYRKD�þORYHãNR�PHVR��YH��MH�QMHJRY�SOHQ���
�%ORFK ���������� �,VDLDK� %HUOLQ�� IRU� H[DPSOH�� DGGUHVVHG� WKH� FKURQLF� LVVXH� RI� ZKHWKHU� WKH� KLVWRULDQ� VKRXOG� PDNH� PRUDO�
MXGJPHQWV�E\ SRLQWLQJ�RXW� WKDW�DV� ORQJ�DV�KLVWRU\� LV�ZULWWHQ� LQ�RUGLQDU\� ODQJXDJH�� LW�ZLOO�EH�VXIIXVHG�ZLWK� WKH�
PRUDO�PHDQLQJV�DQG�FRQQRWDWLRQV�ZKLFK�DUH�LQH[WULFDEO\�HPEHGGHG�LQ�HYHU\GD\�VSHHFK��,W�LV�QR�PRUH�SRVVLEOH��
KH�FODLPHG��IRU�D�KLVWRULDQ�WR�ZULWH�ZLWKRXW�DQ\ LPSXWDWLRQ�RI�SUDLVH�RU�EODPH�WKDW�WR�ZULWH�DV�LI�KLVWRULFDO�DJHQWV�
KDG�QR�IUHH�ZLOO����9DQQ ���������� �äH� L]ELUD� WHPH� MH� QDVOHGHN� DNFLMH� RVHEQRVWL� �NDM� ãHOH� SRWHP� QDþLQ� QMHQHJD� UD]XPHYDQMD���� 3UHSURVWR�
SRYHGDQR��]�HQLPL�VWYDUPL�VH�MH�YUHGQR�XNYDUMDWL��]�GUXJLPL�SD�QH����*UGLQD�������
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�� =*2'29,1$�5$=35$9(�2�35,329(',���V�SRVHEQLP�
R]LURP�QD�UD]YRM�Y�UHYLM L �+LVWRU\�	�7KHRU\�
äH� Y� XYRGX� VPR� GHMDOL� � GD� ODKNR� ]JRGRYLQR� UD]SUDYH� R� SULSRYHGL� Y�

]JRGRYLQRSLVMX�Y�JUREHP�UD]GHOLPR�QD�WUL �HWDSH�

��� =DþHWQR� REGREMH� RG� OHWD����� GR� OHWD����� MH� REGREMH�� Y� NDWHUHP�
MH� ELOR� UDGLNDOQR� ]DVWDYOMHQR� SUHGYVHP� YSUDãDQMH� ]QDQVWYHQRVWL� R]LURPD�
]QDQVWYHQHJD� VWDWXVD� ]JRGRYLQH�� 3UDY� WDNR� MH� WR� REGREMH�� Y� NDWHUHP� Y�
RVSUHGMH� SULKDMD� YSUDãDQMH� SULSRYHGL� NRW� QDMSRPHPEQHMãHJD� YSUDãDQMD� Y�
WHRULML � ]JRGRYLQRSLVMD�� 2VUHGQML� SRMHP� Y� RNYLUX� WHJD� YSUDãDQMD� MH� ELO� SRMHP�
]JRGRYLQVNH�UD]ODJH �

��� 8JRWRYLOL � VPR�� GD� REGREMH� RG� OHWD� ���� GR� ���� KNUDWL�
]D]QDPXMHWD� GYH� QDVSURWXMRþL� VL� R]QDNL�� WDNR� MH� Y� WHP� REGREMX� JRYRUD� R�
�]DWRQX� SULSRYHGL�� NRW� WXGL� R� �YUQLWYL� SULSRYHGQH� XPHWQRVWL��� $YWRU�� NL� WR�
REGREMH� QDMEROM� ]D]QDPXMH�� MH� QHGYRPQR� +D\GHQ� :KLWH�� 2VUHGQML� SRMHP� MH�
SRMHP� QDUDYH� ]JRGRYLQVNH� SULSRYHGL � � 3URWL� NRQFX� WHJD� REGREMD� SD� VH� MH�
RGSUO� FHO� QRY� VSHNWHU� SUREOHPRY� LQ� YSUDãDQM�� SRYH]DQLK� V� WR� UD]SUDYR� �QSU��
YSOLY� VWUXNWXUDOL]PD LQ� SRVWVWUXNWXUDOL]PD�� DOL � ODKNR� SULSRYHG� YNOMXþXMH� WXGL�
SRMPRYDQMD� VWUXNWXUDOQH� ]JRGRYLQH�� YSUDãDQMH� SUREOHPVNR� XVPHUMHQH�
]JRGRYLQH� LQ� SULSRYHGL�� SULSRYHG� NRW� SRGODJD� UHNRQVWUXNFLMH�� NRQVWUXNFLMH
�LQYHQFLMH�� DOL � GHNRQVWUXNFLMH ]JRGRYLQH� R]LURPD� ]JRGRYLQVNH� UHDOQRVWL� VDPH��
SUREOHP�UHVQLþQRVWL SULSRYHGL��

��� 7UHWMH�� ]DGQMH� REGREMH� SD� VH� QHNDNR� ]DþHQMD� Y� OHWX� ���� LQ� WUDMD�
YVH� GR� GDQHV�� 5D]SRQ� UD]SUDYH� MH� Y� QMHP� QDMYHþML� � þHSUDY� QMHQD� LQWHQ]LYQRVW�
VSRUDGLþQR� XSDGD� LQ� QDUDãþD�� 3RQRYHQ� Y]SRQ� ]DQLPDQMD� ]D� WR� WHPR� MH� VSHW�
]DVOHGLWL � Y� ]DGQMLK� OHWLK�� 9� WHP� WUHWMHP� REGREMX� VH� Y� RVSUHGMH� SRVWDYOMD�
YSUDãDQMH� MH]LND� LQ WXGL� NRQNUHWQRVW� ]JRGRYLQDUMHYH� SUDNVH WHU�
REUDYQDYDQMH� SRVDPH]QLK� ]JRGRYLQVNLK� REGRELM� � WHPDWLN� LQ� YSUDãDQM� Y� OXþL� WH�
UD]SUDYH�� 9VH� YHþ� MH� WXGL� ]JRGRYLQVNLK� GHO�� NL� VR� QDVWDOD� GHOQR� WXGL� NRW� SORG�
WHJD�GROJRWUDMQHJD�SUHL]SUDãHYDQMD�R�SULSRYHGL�Y�]JRGRYLQRSLVMX���

3RVNXVLPR�MLK�GRGDWQR�RVYHWOLWL �LQ�SRMDVQLWL �QMLKRYH�JODYQH�]QDþLOQRVWL�

�� 0HMH� PHG� REGREML� VR� SRVWDYOMHQH� ]JROM� RNYLUQR�� VDM� MH� GHMDQVNH� SUHPLNH� RG� HQLK� N� GUXJLP� WHPDWLNDP� LQ�
YDULLUDQMH�LQWHQ]LYQRVWL�UD]SUDYH�SRJRVWR�WHåNR�QDWDQþQR�]DPHMLWL�
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)LOR]RILMD� ]JRGRYLQH� LQ� WHRULMD� ]JRGRYLQRSLVMD� VWD� ELOL � ãH� JORERNR� Y�
GUXJR� SRORYLFR� ���� VWROHWMD� ]DSRVWDYOMHQL�� âH� SRVHEHM� WR� YHOMD�� þH� LPDPR� V�
SUYR� PLVOLK� ]JROM� W �L � � DQDOLWLþQR� ILOR]RILMR ]JRGRYLQH�� =DSRVWDYOMHQRVW� MH� ELOD�
RþLWQD�� WDNR� QD� SROMX� ]JRGRYLQH� �R]LURPD� QD� RGGHONLK� ]D� ]JRGRYLQR�� NRW� WXGL�
QD� SROMX� ILOR]RILMH� �R]LURPD� QD� RGGHONLK� ]D� ILOR]RILMR���� 3UDY� WDNR� WL � SRGURþML�
QLVWD� LPHOL� VYRMH� UHYLMH� R]LURPD�SXEOLNDFLMH�� NL� EL� ELOD� SUYHQVWYHQR� QDPHQMHQD�
SUDY� þODQNRP� V� WR� WHPDWLNR�� 2EþDVQR� VR� VH� þODQNL� V� WR� WHPDWLNR� SRMDYOMDOL � Y�
GUXJLK� UHYLMDK�� NRW� VR� -RXUQDO� RI� 3KLORVRSK\ � � 3KLORVRSKLFDO� 4XDUWHUO\ LQ�
0LQG ��� 5LFKDUG� 9DQQ ]D� WR� REGREMH� SUHG� OHWRP� ����� SUDYL� FHOR�� GD� VR� VH�
þODQNL�R� WHRULML � ]JRGRYLQRSLVMD� WX�SD� WDP SRMDYLOL � OH�RE�SULORåQRVWLK��NR� MH�NGR�
L]PHG� ]JRGRYLQDUMHY� ]DY]HO� NDNãHQ� SUHGVHGQLãNL� SRORåDM� DOL � PDQGDW� Y� UD]QLK�
]GUXåHQMLK� LQ� GUXãWYLK� LQ� VH� PX� MH� ]D]GHOR�� GD� PX� V� WHP� SULWLþH� WXGL� PDOR�
SDUDGLUDQMD�V�WHRULMR���

3RPDQMNDQMH� QHNHJD� LQVWLWXFLRQDOL]LUDQHJD� MHGUD� MH� SXãþDOR� VNUDMQR�
QHMDVQH� WXGL� PHMH� WHJD� SRGURþMD�� � 3UYD� QDORJD� XVWDQRYQLK� XUHGQLNRY� UHYLMH�
+LVWRU\�DQG�7KHRU\ MH�ELOD�WRUHM�MDVQHMH�]DþUWDWL �WH�PHMH��

�7KH�JUHDW�VSHFXODWRUV��9LFR DQG�+HJHO DQG�ODWHU�0DU[��ZHUH��LI�WUHDWHG�DQDO\WLFDOO\��
LQ��7RQ\EHH�ZDV�WDNHQ�VHULRXVO\��LI�FULWLFDOO\��EXW�6SHQJOHU DQG�9RHJOLQ�ZHUH�RXW��0RUH�UHFHQW�
VSHFXODWLYH� FRQVWUXFWLRQV�� OLNH� WKRVH� RI� /OR\G� 'H0DXVH� RQ� WKH� KLVWRU\� RI� FKLOGKRRG� RU�
6KXODPLWK�)LUHVWRQH�RQ�WKH�KLVWRU\�RI�ZRPHQ��ZRXOG�QRW�KDYH�EHHQ�SXEOLVKHG��DQG�ZHUH�QRW�
HYHQ� UHYLHZHG�� RQ� WKH� JURXQGV� WKDW� QR� UHDGHU� RU� UHYLHZHU� FRXOG� EH� IRXQG� ZKLFK� FRXOG�
HYDOXDWH�WKHLU�FODLPV��7KLV�ZDV�D�SROLWH�ZD\�RI VD\LQJ�WKDW�WKHVH�ZHUH�QRW�IDOVLILDEOH����9DQQ
��������

3RJODYLWQD� XVPHULWHY� UHYLMH� MH� ELOD� RG� YVHJD� ]DþHWND� DQDOLWLþQD�
ILOR]RILMD ]JRGRYLQH�� GRNDM� KLWUR� SD� MH� ]DþHOD� REMDYOMDWL � WXGL� RVWDOH� SRJODYLWQH
SUHERMH��QH�]JROM�WHRUHWVNH��Y�]JRGRYLQRSLVMX���

3UYD� ãWHYLOND� UHYLMH�+LVWRU\� DQG� 7KHRU\ MH� L]ãOD� OHWD� ������ LQ� UD]SUDYH�
Y� QMHM� VR� VH� ]DþHOH� SUDY� RNROL� SUDYLOQHJD� UD]XPHYDQMD YORJH� UD]ODJH Y�
]JRGRYLQRSLVMX � Y� QDMYHþML� PHUL� ãH� YHGQR� NRW� SRVOHGLFD� RGPHYD� QD� þODQHN�
&DUOD� *�� +HPSOD �7KH� )XQFWLRQ� RI� *HQHUDO� /DZV� LQ� +LVWRU\���� 6DP� SRMHP�
�� 2�WHP�JO��9DQQ ������������� 9�SUYL�RG�WHK�VH�MH�OHWD������SRMDYLO�WXGL�+HPSORY�þODQHN��7KH�)XQFWLRQ�RI�*HQHUDO�/DZV�LQ�+LVWRU\���NL�SD�MH�
ELO�QDWR�ãH�PQRJRNUDW�SRQDWLVQMHQ��� *O��9DQQ ���������� 9� SUYHP� REGREMX� MH� WR� YHOMDOR� SUHGYVHP� ]D� UHFHQ]LMH� ]JRGRYLQVNLK� GHO�� NDVQHMH� SD� VUHþDPR� QH�WHRUHWVNH�
þODQNH�WXGL�NRW�JODYQH�þODQNH�Y�UHYLML��� ,]ãOD� MH�SRG�RNULOMHP�QL]R]HPVNH�]DORåQLãNH�KLãH�0RXWRQ�	�&R� Y�+DDJX��NHU� VR� MR�]DYUQLOL�YVL�DPHULãNL� LQ�
DQJOHãNL�]DORåQLNL��NDWHULP�VR�MR�XVWDQRYQL�XUHGQLNL�SRQXGLOL��2�WHP�JO��9DQQ���������� 9DQQ MH�WDNROH�SRY]HO�VWDQMH�UD]SUDY�Y�WHRULML�]JRGRYLQRSLVMD�Y�þDVX�L]LGD�SUYH�ãWHYLONH�������0RVW�GHEDWH�VWLOO�
UDJHG� DURXQG� WKH� DSSOLFDELOLW\� RI� SRVLWLYLVW� RU� 
FRYHULQJ�ODZ� PRGHOV
� WR� KLVWRULFDO� H[SODQDWLRQ�� ���� 6RPH�
KLVWRULDQV� DQG� OLWHUDU\� FULWLFV� XSKHOG� WKH� OLWHUDU\� QDWXUH� RI� KLVWRU\�� EXW� WKLV� JHQHUDOO\� GLG� QRW� JR� IDU� EH\RQG�
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UD]ODJH VDPLK� ]JRGRYLQDUMHY� SUHG� WHP� QL� GRVWL� UD]EXUMDO�� 9VDM� RG� NRQFD� ���
VWROHWMD� QDSUHM� MH� ELOD� HQD� RG� SRJODYLWQLK� WHP� WHRULMH� ]JRGRYLQRSLVMD� SRMHP�
]JRGRYLQH� LQ� ]JRGRYLQRSLVMD� NRW� ]QDQRVWL� � ]QDQVWYHQH� GLVFLSOLQH� QD� HQL� VWUDQL��
DOL � NRW� QHNDNãQH� OLWHUDUQH�� XPHWQLãNH� YHãþLQH� QD� GUXJL� VWUDQL�� 7D� FHORWQD�
UD]SUDYD� SD� MH� ELOD� VNRUDM Y� SRSROQRVWL� XMHWD� Y� QHNR� JOREOMH� UD]OLNRYDQMH�
R]LURPD� UD]ORþHYDQMH� PHG� GYHPD� SRJODYLWQLPD� GHORPD� ]JRGRYLQDUMHYHJD�
SRNOLFD�� �D�� ]QDQVWYHQLP� UD]LVNRYDQMHP� LQ� XNYDUMDQMHP� V� SUHWHNORVWMR� LQ� �E��
SLVDQMHP� ]JRGRYLQH�� 3UL� SUYHP� QL� ELOR� GYRPRY� R� SRWUHEQHP� L]SROQMHYDQMX�
]QDQVWYHQLK� VWDQGDUGRY�� SUL� GUXJHP� SD� VR� VH� PQHQMD� R� SULPHUQHP� QDþLQX�
SLVDQMD� ]JRGRYLQH� ODKNR� UD]OLNRYDOD� �EUH]� ãNRGH�� ]D� VWURJR� ]QDQVWYHQRVW� DOL �
JOREOMR� SRHWLþQRVW� ]JRGRYLQH� LQ� ]JRGRYLQRSLVMD�� 3UDY� ]DUDGL� WHJD� MH� ELOR�
YSUDãDQMH�]JRGRYLQVNH�UD]ODJH DOL�QHVSRUQR�DOL�QHSRPHPEQR�

1DMSUHM� VR� VH� SR� GUXJL� VYHWRYQL� YRMQL� ]DþHOH� VWYDUL� QD� WHP� SRGURþMX�
SUHPLNDWL� SUHGYVHP� Y� RNYLUX� W�L � � ILOR]RILMH� RELþDMQHJD� DOL� YVDNGDQMHJD�
MH]LND ��� 6OHGQMD� VL� MH� ]D� RVUHGQML� FLOM � ]DGDOD� UD]LVNRYDQMH� IXQNFLM� MH]LND� Y�
QMHJRYLK� QDMUD]OLþQHMãLK� UDEDK�� (QD� RG� WHK� UDE� MH]LND� R]LURPD� QDþLQRY� SLVDQMD�
MH�ELOR� WXGL�SLVDQMH�]JRGRYLQH�Y� IXQNFLML � UD]ODJH GRJRGHQH�SUHWHNORVWL� �7DNR� MH�
SULãOR� Y� RVSUHGMH� WXGL� YSUDãDQMH� ]JRGRYLQVNH� UD]ODJH�� .RW� V� NDQþNRP� LURQLMH�
SUDYL� 9DQQ�� MH� RþLWQR� SRPDQMNDQMH� VRGHORYDQMD� PHG� ILOR]RIL� LQ� ]JRGRYLQDUML��
VSUYD� UH]XOWLUDOR� WXGL� Y� WHP�� GD� WL � SULPHUL� ]JRGRYLQVNLK� UD]ODJ�� NL� VR� MLK�
DQDOL]LUDOL � ILOR]RIL�� SRJRVWR� QLVR� VHJDOL� SUHNR� ]JRGE� R� SRþHQHP� KODGLOQLNX� Y�
DYWRPRELOX� LQ� SUHEDYQLK� PRWQMDK�� NL� VR� SUL� XERJLPD� JRVSRGRPD� 6PLWKX� DOL�
-RQHVX� QDVWRSLOH� NRW� SRVOHGLFD� ]DXåLWMD� SRNYDUMHQH� KUDQH�� 7R� MH� ELO� WXGL� ãH� HQ�
L]JRYRU� YHþ�� ]DNDM� YHþLQD� ]JRGRYLQDUMHY� WHK� DQDOL]� LQ� QMLKRYLK� UH]XOWDWRY�
VSORK�QL�MHPDOD�UHVQR��þH�MLK�MH�VSORK�SR]QDOD�

:LOOLDP� 'UD\ MH� WDNR� åH� OHWD� ����� SUHNR� DQDOL]H� UD]ODJH Y�
]JRGRYLQRSLVMX� �SD� WXGL� VSORãQHMH�� L]UD]LO� PLVHO�� GD� MH� UD]ODJD� V�
SUHNULYDMRþLPL� VSORãQLPL� ]DNRQL OH� HQ� WLS� UD]ODJH LQ� GD� MH� REOLND� SULSRYHGL�
GUXJL� WLS��1HNRPX� ODKNR� UD]ORåLPR�� NDM� LQ� NDNR� VH� MH� QHNDM� GRJRGLOR�� þH�PX�R�
WHP� SRYHPR� ]JRGER��� 'YH� OHWL � ]DWHP� MH� $UWKXU� 'DQWR SULSRYHGL� SUDY� WDNR�
SULSLVDO� SRPHPEQR� NRJQLWLYQR� YORJR SUL� UD]XPHYDQMX SUHWHNORVWL� � KNUDWL� SD� åH�
SULþHO� ]� DQDOL]R� QDUDWLYQLK� VWDYNRY�� ,Q� SUYD� ãWHYLOND� +LVWRU\� DQG� 7KHRU\ MH�
H[KRUWLQJ� KLVWRULDQV� WR� ZULWH� ZHOO�� 1RERG\� ZDV� ZLOOLQJ� WR� SXUVXH� WKH� LPSOLFDWLRQV� RI� D� SRHWLFV� RI� KLVWRU\� IDU�
HQRXJK�WR�FRPSURPLVH�WKH�VFLHQWLILF�DVSLUDWLRQV�RI�WKH�GLVFLSOLQH������,QVRIDU�DV�KLVWRULFDO�ZULWLQJ�KDG�EHFRPH�D�
VXEMHFW� IRU� SKLORVRSKLFDO� UHIOHFWLRQ�� LW� ZDV� ZLWK� IHZ� H[FHSWLRQV� PRUH� RU� OHVV� DW� WKH� OH[LFDO� OHYHO�� 7KH� ZRUG�

UKHWRULF
�KDG�QRW�\HW�EHHQ�XWWHUHG�LQ�WKLV�FRQWH[W��DW�OHDVW�QRW�LQ�(QJOLVK����9DQQ ������������� 0HG�DYWRUML� WXNDM� L]VWRSDMR�SR]QL�:LWWJHQVWHLQ��6HDUOH LQ�$XVWLQ��2G�]ODVWL�VOHGQMHJD�MH�YHOLNR�VWYDUL�SUHY]HO�
3DWULFN�*DUGLQHU��HGHQ�L]PHG�RVUHGQMLK�DYWRUMHY�ILOR]RILMH�]JRGRYLQH�Y�SHWGHVHWLK�LQ�ãHVWGHVHWLK�OHWLK�����VWROHWMD��
2�WHP�JO��9DQQ �������������� 2�WHP�JRYRUL�WXGL�0LQN��3ULP�VWU�����LQ�0LQN ������� 1MHJRY�þODQHN��([SODQDWRU\�1DUUDWLYH�LQ�+LVWRU\��MH�L]ãHO�Y�UHYLML�3KLORVRSKLFDO�4XDWHUO\ �,9��������VWU�����
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QDGDOMHYDOD� SUDY� WXNDM�� SUL� ]JRGRYLQVNL� UD]ODJL��� 8UHGQLNL� VR� VH�� NRW� SUDYL�
9DQQ�� WUXGLOL � ]EUDWL� LQ� L]EUDWL� NDU�QDMEROMãH� þODQNH� WXGL� ]D�QDVOHGQMH� ãWHYLONH���
7RGD� �QDUDWLYQH� ]JRGRYLQH�� VH� MH� Y� WHP� þDVX� ãH� YHGQR� GUåDO� VODE� VORYHV�� %LOD�
QDM� EL� NURQLVWLþQD� LQ� EUH]� DPELFLM� SR� SUDYL� ]JRGRYLQVNL� DQDOL]L� LQ� UD]ODJL��.DU�
QHNDM� OHW� SR� L]LGX� SUYH� ãWHYLONH� VR�PHG� þODQNL� V� SRGURþMD� ILOR]RILMH� ]JRGRYLQH�
Y� UHYLML � SUHYODGRYDOL� þODQNL�� NL� VR� VH� XNYDUMDOL� V� SULSRYHGMR� LQ� UD]ODJR�� 'DQWR
MH� UD]YLMDO� SUHGYVHP� YSUDãDQMD� YHULILNDFLMH� ]JRGRYLQVNLK� WUGLWHY�� NL� VR�
VHVWDYOMDOH� SULSRYHG�� *DOOLH VH� MH� EROM� SRVYHWLO � SRMPX� UD]XPHYDQMD�� NL� VOHGL�
GRORþHQL� ]JRGEL� R� SUHWHNORVWL��� � 0LQN SD� MH� V� VYRMLP� UD]ORþHYDQMHP� WUHK� YUVW�
UD]XPHYDQMD �NDWHJRULDOQR�� WHRUHWLþQR� LQ� NRQILJXUDFLMVNR�� Y� WHM� VPHUL�
QDGDOMHYDO�LQ�SUL�DQDOL]L�]JRGRYLQVNH�SULSRYHGL�SULãHO�ãH�QDMGOMH�

9� OHWLK� RG� ����� SD� GR� ����� VR� XUHGQLNL� UHYLMH� QDþUWQR� SRþDVL� ]DþHOL�
RSXãþDWL� WR� VPHU� UD]SUDYH� LQ� SR� OHWX� ����� VUHþDPR� OH� PDOR� þODQNRY� R�
SUREOHPX� SULSRYHGL� DOL � UD]ODJH Y� ]JRGRYLQRSLVMX�� þH� SD� VH� WL � åH� SRMDYLMR�� VR�
SRYHþLQL� DQWL�QDUDWLYLVWLþQR XVPHUMHQL��0HG� EROM� L]SRVWDYOMHQLPL� DYWRUML � VR� QD�
WHM� VWUDQL� ELOL � 0�� 0DQGHOEDXP�� &�� - �� $UWKXU LQ� 5�� *�� (O\�� 0DQGHOEDXP MH�
WUPDVWR� EUDQLO� VWDOLãþH�� GD� ]JRGRYLQRSLVMH� QH� PRUH� LQ� QH� VPH� ELWL � Y� VYRMHP�
ELVWYX� SULSRYHGQR�� 1HNDWHUL� ILOR]RIL� VR� NRQHF� ãHVWGHVHWLK� LQ� QD� ]DþHWNX�
VHGHPGHVHWLK� åH� ]DþHOL� UD]ãLUMDWL � GHEDWR� R� SULSRYHGL� LQ� UD]ODJL Y�
]JRGRYLQRSLVMX� QD� QRYR� SROMH� WHRULMH� GHMDQMD� LQ� RGORþDQMD � � NMHU� VR� SRVNXãDOL�
RSR]RULWL � QD� YORJR� ]JRGE� Y� QDãHP� UD]XPHYDQMX VYHWD� RNROL� QDV� �/XUFK�� LQ� SUL�
QDãHP� RGORþDQMX� ]D� GHMDQMD� �2ODIVRQ��� 5D]SUDYD� R� SULSRYHGL� SD� QL� ELOD� QLWL �
L]þUSDQD�QLWL �GRNRQþDQD�

�,W�ZRXOG�DSSHDU�WKDW�0RUWRQ�:KLWH��'DQWR��*DOOLH DQG�0LQN KDG�QRW�FKDQJHG�PDQ\�
PLQGV��EXW�WKLV�FDQ�KDUGO\�EH�HYDOXDWHG�IURP�WKH�SXEOLVKHG�UHFRUG��>���@�7KH�µQDUDWLYLVWV¶��DV�
:LOOLDP�'UD\ FDOOHG�WKHP��GLG�DW�OHDVW�SXVK�WKH�ODUJHVW�XQLWV�RI�KLVWRULFDO�GLVFRXUVH�LQWR�WKH�
JODUH�RI�SKLORVRSKLFDO�DQDO\VLV��,W�FDQQRW�EH�VDLG�WKDW�WKHUH�ZDV�DQ\�µVFKRRO¶�RI�QDUUDWLYLVWV��
�� 9�SUYL�ãWHYLONL�VR�L]ãOL�QDVOHGQML�þODQNL��,��%(5/,1� �+LVWRU\�DQG�7KHRU\��7KH�&RQFHSW�RI�6FLHQWLILF�+LVWRU\���
:�� '5$<�� �7R\QEHH
V� 6HDUFK� IRU� +LVWRULFDO� /DZV��� $�� /�� %8516�� �,QWHUQDWLRQDO� 7KHRU\� DQG� +LVWRULFDO�
([SODQDWLRQ���*��-��*580$1���µ%DODQFH¶�DQG�µ([FHVV¶�DV�*LEERQ
V�([SODQDWLRQ�RI�WKH�'HFOLQH�DQG�)DOO���� =DQLPLYR� MH�� GD� VH� MH� Y� SUYL� ãWHYLONL� SRMDYLO� WXGL� +D\GHQ�:KLWH�� WRGD� QH� V� VYRMLP� SULVSHYNRP�� DPSDN� NRW�
SUHGPHW�UHFHQ]LMH� :KLWH MH�ELO �>���@�WKH�REMHFW�RI�GUXEELQJ�E\�%UXFH�0D]OLVK�IRU�KLV�WUDQVODWLRQ�DQG�HGLWLQJ�RI�
&DUOR� $QWRQL¶V� )URP� +LVWRU\� WR� 6RFLRORJ\�� 7KH� 7UDQVLWLRQ� LQ� *HUPDQ� +LVWRULFDO� 7KRXJK� �'HWURLW�� �������
0D]OLVK� GUHZ� XS� D� VHYHUH� ELOO� RI� SDUWLFXODUV� DQG� IRXQG�:KLWH JXLOW\� RQ� DOO� FRXQWV�� D� µWRR� IUHTXHQWO\� WXUJLG¶�
WUDQVODWLRQ�ZKLFK�RFFDVLRQDOO\�VNLSSHG�D�SKDVH��PLVVSHOOLQJ�'LOWKH\¶V�QDPH�DQG�± ZRUVW�RI�DOO�± DQ�µDQQR\LQJ¶�
DQG�µWHQGHQWLRXV¶�HGLWRULDO�LQWURGXFWLRQ����9DQQ���������� =QDQ� MH� SRVWDO� WXGL� SR� VYRML� DQDORJLML� ]JRGRYLQVNHJD� UD]XPHYDQMD ]� UD]XPHYDQMHP Y� LJUL�� 3UHGVWDYLO� MH�
SUREOHP� LJUH� �NULNHWD��� NL� SRJRVWR� SRVWDQH� WDNR� ]DSOHWHQD� JOHGH� YSUDãDQMD� QDMEROMãH� VWUDWHJLMH�� QDPHQRY�
SRVDPH]QLK�XGHOHåHQFHY�LSG���GD�WXGL�þH�SR]QDã�YVD�SUDYLOD� LJUH��SD�QLVL�L]NXãHQ�VWURNRYQMDN���QH�ERã�UD]XPHO��
NDM� VH� Y� �R]DGMX�� LJUH� GRJDMD�� þH� QH� ERã� SR]QDO� R]LURPD� UD]XPHO� �]JRGEH� LJUH��� 3RGREQR� QDM� EL� ELOR� WXGL� Y�
]JRGRYLQL��NMHU�QDM�EL�]JRGRYLQDU�ELO�WLVWL�L]NXãHQ�VWURNRYQMDN��NL�EL�ODKNR�]DREMHO��DOL�SD�VH�WHPX�YVDM�SULEOLåDO��
]JRGRYLQVNR�GRJDMDQMH��3ULPHU�MH�SUHGVWDYLO�Y�þODQNX��7KH�+LVWRULFDO�8QGHUVWDQGLQJ���+LVWRU\�DQG�7KHRU\��OHW��
��� ãWHY�� ��� ������� 3RGREHQ� SULPHU� LQ� DUJXPHQWDFLMR� ]HOR� SRJRVWR� VUHþDPR� WXGL� NDVQHMH� QD� GUXJLK� SRGURþMLK�
ILOR]RILMH��OH�GD�VR�UD]QL�DYWRUML�NULNHW�]DPHQMDOL�]�EROM ]QDQLP�EDVHEDOORP�
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DQG�WKHUH�ZHUH�ORRVH�HQGV�DSOHQW\�IRU�PRUH�SKLORVRSKHUV�WR�ZRUU\��(YHQ�WKRVH�V\PSDWKHWLF�WR�
QDUUDWLYH�ZHUH�IDU�IURP�XQLWHG����9DQQ ���������

(QR� L]PHG� SRPHPEQLK� YSUDãDQM�� NL� ãH� QL� ELOR� GRUHþHQR�� MH� ELOR�
YSUDãDQMH� R� WHP�� NDM� SULSRYHG� �Y� ]JRGRYLQRSLVMX�� VSORK� MH�� ,Q� NOMXE� WHPX�� GD�
VH� MH�Y� UD]SUDYR�SURWL�NRQFX�DNWLYQR�YNOMXþLOR�NDU�QHNDM�]JRGRYLQDUMHY� �QSU�� - ��
*�� $�� 3RFRFN LQ� - �� +�� +H[WHU��� MH� ELOR� SRWUHEQR� NDU� QHNDM� þDVD� LQ� SUHGYVHP�
SRVHJ� L]YHQ� SROMD� VDPH� ILOR]RILMH� ]JRGRYLQH�� GD� VR� VH� ]DþHOL� SRMDYOMDWL � WXGL�
RGJRYRUL� QD� WR� YSUDãDQMH�� 7XNDM� MH� SRPHPEQR� YORJR� RGLJUDOD� SUHGYVHP�
OLWHUDUQD� WHRULMD R]LURPD� OLWHUDUQD� NULWLND�� 6NR]L� ãHVWGHVHWD� OHWD� VH� MH�
SUHPLVOHN� R� SULSRYHGL� �Y� ]JRGRYLQRSLVMX�� QD� WHP� SRGURþMX� UD]YLMDO� ORþHQR� RG�
ILOR]RILMH� ]JRGRYLQH�� (GHQ� L]PHG� SRPHPEQHMãLK� DYWRUMHY� MH� ELO� 5RODQG�
%DUWKHV�� NL� MH� NRW� HQR� L]PHG� NOMXþQLK� YSUDãDQM� L]SRVWDYLO� WR�� DOL � VH�
]JRGRYLQVND� SULSRYHG� VSORK� Y� þHP� SRPHPEQR� UD]OLNXMH� RG� ILNFLMVNH
SULSRYHGL�� =� DQDOL]R� MH]LND� ]JRGRYLQVNLK� ]JRGE� MH� SRVNXãDO� Y� QMLK� UD]NULWL �
QHNDNãQR� �UHIHUHQþQR� LOX]LMR�� DOL � �LOX]LMR� GHMDQVNRVWL��� =JRGRYLQDUML � VR� SR
QMHJRYHP� PQHQMX� WR� LOX]LMR� Y]SRVWDYLOL � LQ� WXGL� L]SRVWDYLOL � QD� PHVWLK�� NMHU� VR�
XSRUDEOMDOL � SRVHEQH� MH]LNRYQH� L]UD]H� R]LURPD� VKLIWHUMH���� SUHNR� NDWHULK� VR� VH�
SRVHEHM� L]SRVWDYLOL � NRW� DYWRUML � LQ� VH� QD� WD� QDþLQ� QHNDNR� RGGDOMLOL � RG� ]JRGE�� ]D�
NDWHUH� VH� MH� QDWR� LOX]RUQR� ]GHOR�� GD� MLK� SULSRYHGXMH� SUHWHNORVW� VDPD�� QH� SD� GD�
VR�SRVUHGRYDQH�SUHNR�]JRGRYLQDUMHY���

%DUWKHV LQ� RVWDOL� Y� OLWHUDUQL� NULWLNL�� NL� VR�PX� VOHGLOL � � VR� WXGL� QD� WD� QDþLQ�
SULSHOMDOL � ]JRGRYLQVNR� ]JRGER� Y� VRVHGVWYR� LPDJLQDFLMH LQ� LGHRORJLMH�� =� YVHP�
WHP� VH� MH� VHYHGD� SRG� YSUDãDM� SRVWDYLOR� �]JRGRYLQVNR� GHMVWYR���
6WUXNWXUDOLVWLþQR UHþHQR�� �UHIHUHQW� �NDU� VH� MH� Y� UHVQLFL� ]JRGLOR��� MH� V� WHP�
SUHPLVOHNRP� SRVWDO� SUHNULW� ]� R]QDþHQFHP� �YVHELQR� ]JRGRYLQDUMHYH� ]JRGEH�� LQ�
ELO� REVRMHQ�� GD� SUHNULW� WXGL� RVWDQH�� 3ULSRYHG� QDPUHþ� QLNROL� QH� PRUH� QDWDQþQR�
RGVOLNDWL�UHDOQRVWL�

�$QG�WKLV�LV�WKH�ILQDO�SDUDGR[��QDUUDWLYH�VWUXFWXUH��ZKLFK�KDG�GHYHORSHG�LQ�P\WK�DQG�
HSLF��ZDV�QRZ�µDW�RQFH�WKH�VLJQ�DQG�WKH�SURRI�RI�UHDOLW\¶����9DQQ ��������

9VH� WR� QH� JRYRUL� QHSRVUHGQR� SURWL� SULSRYHGL� Y� ]JRGRYLQRSLVMX�� DPSDN�
SURWL�WHQGHQFDP�SR�UHDOL]PX LQ�REMHNWLYQL ]QDQVWYHQRVWL�

9VH� WR� QL� QDãOR� SUDYHJD� RGPHYD� Y� DQJORIRQVNL� PLVOL� ILOR]RILMH�
]JRGRYLQH�� SRVHEQLK� RGPHYRY� WXGL� Y� +LVWRU\� DQG� 7KHRU\ QL� ELOR�� 9VL� WL �
SUHPLNL� VR� VH� ]JRGLOL � L]YHQ� QMHQLK� RNYLUMHY�� Y� þDVRSLVLK� OLWHUDUQH� NULWLNH� LQ�
QHNDWHULK�GUXJLK�QD�QRYR�XVWDQRYOMHQLK� UHYLMDK��NL� VR�ELOH�GHOQR�DOL�SD�Y�FHORWL�
QDPHQMHQH� ]JRGRYLQRSLVMX�� &OLR � � 1HZ� /LWHUDU\� +LVWRU\ LQ� &ULWLFDO� ,QTXLU\ � �
�� *UH�]D�L]UD]H��V�NDWHULPL�ODKNR�SUHLGHPR�L]�JRYRUD�R�QHNHP�DNWX�Y�DNW�VDP�LQ�REUDWQR��9LU�]D�WD�UD]OLNRYDQMD�MH�
SUDW�WDNR�ELOD�ILOR]RILMD�RELþDMQHJD�MH]LND��NL�VPR�MR�åH�RPHQMDOL�]JRUDM���� 2�WHP�JO��9DQQ �����������LQ�0XQVORZ��������������
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9DQQ SUDYL�� GD� MH� Y� VHGHPGHVHWLK� OHWLK�+LVWRU\� DQG� 7KHRU\� QHNDNR� ]DVWDOD� Y�
NUþX�� /LWHUDUQD� WHRULMD� MH� VNXSDM� ]� QRYLP� ]DQLPDQMHP� ]D� SULSRYHG� Y�
]JRGRYLQRSLVMX� RGSLUDOD� YSUDãDQMD� åDQUD�� X]JRGEHQRVWL� � MH]LNRYQLK� REOLN��
LSG��� Y� UD]SUDYDK� SD� VR� VH� åH� ]DþHOL� SRMDYOMDWL � SUYL� REULVL� SRMPD�� NL� MH� NDVQHMH�
V�+D\GHQRP�:KLWHRP�SRVWDO�]QDQ�NRW� �WURS���3R�RYLQNX� MH� WDNR�µVSHNXODWLYQR¶�
]RSHW�YVWRSLOR�Y�DQDOLWLþQR�ILOR]RILMR ]JRGRYLQH�


� � � � � � 
 � � � � � � 


6� WHP� SUHKDMDPR� WXGL� Y� QDãH� GUXJR� REGREMH� UD]SUDYH� R� SUREOHPX�
SULSRYHGL�� NL� JD� MH�� NRW� VPR� GHMDOL� � Y� QDMYHþML� PHUL� ]D]QDPRYDO� +D\GHQ�
:KLWH ��� 3UYL� þODQHN�� Y� NDWHUHP� MH� :KLWH Y� REULVLK� åH� ]DþUWDO� VYRMH� WHPHOMQH�
PLVOL � � MH� L]ãHO� Y�+LVWRU\� DQG� 7KHRU\ åH� OHWD� ����� ]� QDVORYRP� �7KH� %XUGHQ� RI�
+LVWRU\��� QL� SD� Y]EXGLO� SRVHEQLK� RGPHYRY�� þHSUDY� MH� MDVQR� L]UDåDO� HOHPHQWH�
NRQVWUXNWLYLVWLþQH SR]LFLMH� Y� ]JRGRYLQRSLVMX�� 3UHYODGXMRþL� GHO� WDNUDWQLK�
þODQNRY� VH� MH� ãH� YHGQR� SRVYHþDO� ]JRGRYLQVNL� UD]ODJL�� QH�SD�SUREOHPX� UHDOL]HP
± NRQVWUXNWLYL]HP��� :KLWH MH� Y� QMHP� L]UD]LO� WXGL� PLVHO�� GD� UD]ODJR Y�
]JRGRYLQDUMHYL� ]JRGEL�R�SUHWHNORVWL� SUHNR�QL]D�QMHQH� DUWLNXODFLMH�REOLNXMHMR� LQ�
REYODGXMHMR� UD]QH� MH]LNRYQH� SUYLQH�� 7H� SUYLQH� R]LURPD� PHWDIRUH�� NRW� MLK� MH�
VSUYD� LPHQRYDO�� QDM� EL� GDMDOH� ]JRGEL� UHOHYDQWQRVW� LQ� EL� L]ELUDOH� PHG� EROM� LQ�
PDQM�SRPHPEQLPL�JUDGQLNL�QMHQH�YVHELQH��

1DWR� MH� OHWD� ����� L]ãOD� QMHJRYD� �SR� ãWHYLOX� UHIHUHQF� LQ� UHFHQ]LM�
QDMSRPHPEQHMãD���� NQMLJD� 0HWDKLVWRU\ � 0HG� SUYLPL� EUDOFL� VR� ELOL � YHþLQRPD�
]JRGRYLQDUML � � SD� WXGL� QDQMR� MH� ELOR� VSUYD� OH�PDOR� RG]LYRY�� /LWHUDUQD� WHRULMD� MR�
MH� RGNULOD� V� NUDWNR� ]DPXGR�� D� MR� MH� SRWHP� GREUR� VSUHMHOD��� 3RVHEHM� GREHU�
RG]LY� MH� LPHOD� NQMLJD� Y� ãSDQVNR� JRYRUHþLK� GHåHODK� LQ� Y�1HPþLML��� /RXLV�0LQN
MH� NQMLJR� RFHQLO� FHOR� NRW� RVUHGQML� WHPHOMQL� NDPHQ� ]JRGRYLQVNH�PLVOL � � NL� JD� QL�
PRJRþH� VSUHJOHGDWL� � 1DMWL � SD� MH� ELOR� VHYHGD� WXGL� SUHFHM� QHJDWLYQLK� RFHQ��� 9�
0HWDKLVWRU\ MH� :KLWH åH� Y� SRSROQRVWL� UD]YLO� VYRMR� þHWYHUQR� WHRULMR� R]LURPD�
WLSRORJLMR� WURSRY�� IDEXO� R]LURPD� QDþLQRY� X]JRGEHQRVWL� � DUJXPHQWRY� LQ�
LGHRORãNLK� SUHGSRVWDYN�SRVOHGLF� ]JRGRYLQVNH� SULSRYHGL�� 2VYHåLPR� VL� VSRPLQ�

�� 9�WHP�UD]GHONX�ER�ãOR�EROM�]D�]JRGRYLQVNL�SULND]�UD]YRMD�QMHJRYLK�VWDOLãþ�LQ�RGPHYRY�QDQMH�NRW�SD�]D�QMLKRYR�
SRGUREQR� YVHELQVNR� REUDYQDYR�� 6OHGQMR� MH� QDMWL� GHORPD� Y� GUXJHP� SRJODYMX�� GHORPD� SD� Y� GUXJHP� UD]GHONX�
þHWUWHJD�SRJODYMD��� 2�WHP�JO��9DQQ ������������� 2�WHP�JO��9DQQ ��������������� �0HWD]JRGRYLQD�PRUD�SR�:KLWHX ]ORPLWL�GYRMQL�RGSRU��QD�HQL�VWUDQL�RGSRU�]JRGRYLQDUMHY��NL�]DJRYDUMDMR��GD�
HSLVWHPRORãNL�SUHORP�PHG�]JRGRYLQR�LQ�WUDGLFLRQDOQR�WHU�PLWLþQR�SULSRYHGMR�]JRGRYLQR�L]WUJD�L]�NURJD�ILNFLMH��QD�
GUXJL�VWUDQL�SD�RGSRU�OLWHUDUQLK�NULWLNRY��]D�NDWHUH�MH�UD]OLND�PHG�L]PLãOMHQLP�LQ�UHVQLþQLP�GHMVWYR��NL�MH�RQVWUDQ�
GYRPD����5LFRHXU ��������������.QMLJD�MH�ELOD�WRUHM�SUL�ORPOMHQMX�GUXJHJD�RGSRUD�XVSHãQHMãD��� 9DQQ ��������������� �,W�LV�D�JRRG�GHDO�HDVLHU�WR�ILQG�VXFK�FRPPHQWV�DV�WKDW�WKH�ERRN�LV�µLUULWDWLQJ�DQG�SUHWHQWLRXV¶�DQG�DPRXQWV�WR�
µD�V\VWHPDWLF�GHQXGLQJ�RI�WKH�KLVWRULFDO�FRQVFLRXVQHVV¶�ZKLFK�FRQVWLWXWHV�µWKH�PRVW�GDPDJLQJ�XQGHUWDNLQJ�HYHU�
SHUIRUPHG�E\�D�KLVWRULDQ�RQ�KLV�SURIHVVLRQ����9DQQ���������
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]� QDVOHGQMR� UD]SUHGHOQLFR�� NMHU� YRGRUDYQH� NRPELQDFLMH� SRPHQLMR� L]UD]�
QHNDNãQH� QDUDYQH� DILQLWHWH� PHG� UD]OLþQLPL� NRPSRQHQWDPL�� NL� VR� SULVRWQH� Y�
]JRGEL�

W URS IDEXOD DUJXPHQW LGHRORJL MD
��� PHWDIRUD URPDQHVNQD IRUPDOLVWLþHQ DQDUKL]HP
��� PHWRQLPLMD WUDJLþQD PHKDQLFLVWLþHQ UDGLNDOL]HP
��� VLQHNGRKD NRPLþQD RUJDQLFLVWLþHQ NRQ]HUYDWL]HP
��� LURQLMD VDWLULþQD NRQWHNVWXDOLVWLþHQ OLEHUDOL]HP

.DVQHMH� :KLWH WH� VYRMH� WHRULMH� QL� VSUHPLQMDO�� YVH� YHþML SRXGDUHN� SD� VR�
GRELYDOL� WURSL NRW� SUHYODGXMRþL� L]PHG� ]JRUDM� QDãWHWLK�NRPSRQHQW��:KLWH MLK� MH�
SRMPRYDO�NRW� WHPHOMQH� LQ�NRW�YHþLQRPD�GHOXMRþH�QD�QH]DYHGQL� UDYQL��+NUDWL�SD�
VR� ELOL � WURSL� HGHQ� QDMPDQM� UD]XPOMHQLK� SRMPRY� QMHJRYH� WHRULMH��� 'UXJD� WRþND��
Y� NDWHUL� MH� ELO� :KLWH SRJRVWR� QHUD]XPOMHQ�� MH� ELOR� UD]PHUMH� PHG� ]JRGER� LQ�
]DSOHWRP�R]LURPD�QDþLQRP�X]JRGEHQRVWL��� 3RJRVWR� VR� ]JRGRYLQDUML �PLVOLOL � �GD�
JUH� ]D� HQR� LQ� LVWR� VWYDU�� 9� UHVQLFL� SD� MH� SUL� :KLWHX UD]PHUMH� PHG� ]JRGER� LQ�
]DSOHWRP� HQDNR� UD]PHUMX� PHG� YLUL �GRND]QLP� JUDGLYRP�� LQ� WHRULMR�� =JRGED�
VDPD� QDPUHþ� UD]ODJD GRJRGNH Y� VYRMLK�� ]DNOMXþHQLK� RNYLULK�� PHGWHP� NR� YUVWD�
X]JRGEHQRVWL UD]ODJD� ]JRGER� ViPR� V� WHP�� NR� MR� XPHãþD� Y� QHN� YLãML � UD]UHG�
]JRGE�LQ�MR�WDNR�GRGDWQR�GRSROQL�]�SRPHQL�

�3UHWYRUED�Y�IDEXOR MH�YHOLNR�YHþ�NRW�OH�ãH�HQD�L]PHG�UDYQLQ��SUDY�SUHWYRUED�Y�IDEXOR
]DJRWDYOMD�SUHKRG�PHG�SULSRYHGRYDQMHP�LQ�UD]ODJDQMHP����5LFRHXU ���������

ýH� VSHW� SUHVNRþLPR� Y�0LQNRYR SRMPRYDQMH� UD]XPHYDQMD�� JUH� ]D� WR�� GD�
PRUD� ]JRGRYLQDU�XVNODGLWL � WDNR�NRQILJXUDFLMVNR� UD]ODJR��NL� MR�XVWYDUMD�]JRGED��
NRW� WXGL� NDWHJRULDOQR�� NL� MR� XVWYDUMD� YUVWD� ]DSOHWD� R]LURPD� QDþLQD�
X]JRGEHQRVWL� � 9DQQ MH� WXGL� XJRWRYLO� � GD MH� ELOD� SRVOHGLFD� WH� QHUD]XPOMHQRVWL�
WXGL� WD��GD�NQMLJR�RG�RVHPGHVHWLK� OHW�QDMGHPR�Y�YVH�YHþ�ELEOLRJUDILMDK�NQMLJ� LQ�
þODQNRY�NRW�NQMLJR�R�QDUDFLML Y�]JRGRYLQRSLVMX��NL� MR� MH�ELOR�SDþ� WUHED�SR]QDWL� �
PHGWHP� NR� MH� ELOR� QHSRVUHGQLK� UHIHUHQF� QDQMR� PDOR�� ãWHYLOQH� QRYH� NULWLNH� Y�
RVHPGHVHWLK�SD�VR�SRJRVWR�ELOH�SRYUãQH�LQ�QHXWHPHOMHQH���

�� 9DQQ MH�XJRWRYLO�WXGL��GD�VH�YHþLQD�UHIHUHQF�QD�:KLWHRYR 0HWDKLVWRU\��NDWHULK�DYWRUML�VR�]JRGRYLQDUML��QDQDãD�
QD� WLVWH� GHOH� NQMLJH�� NL� VH� XNYDUMDMR� ]� DQDOL]R� ]JRGRYLQRSLVMD� LQ� ]JRGRYLQDUMHY� ���� VWROHWMD�� 2� WHP� JO�� 9DQQ
��������� LQ� ����� 3UDY� WDNR� MH� ELOR� PHG� YHþ� NRW� WLVRþ� UHIHUHQFDPL� QD�0HWDKLVWRU\ �SR� ]QDQVWYHQLK� LQGHNVLK�
FLWLUDQRVWL��Y�OHWLK������GR������OH�RNROL�����OH�WHK�RG�]JRGRYLQDUMHY��� 1D�WR�RSR]RUL�WXGL�5LFRHXU��3ULP��5LFRHXU ������������ 2�WHP�JO��9DQQ ����������(GHQ�SULPHURY��NL�SULþD�R�WHP��MH�WXGL�NQMLJD�5RQDOGD�)LHOGD�$WNLQVRQD.QRZOHGJH�
DQG�H[SODQDWLRQ�LQ�+LVWRU\�± $Q�,QWURGXFWLRQ�WR�WKH�3KLORVRSK\�RI�+LVWRU\ L]�OHWD�������NL�Y�SRJODYMX��NL�JRYRUL�R�
SULSRYHGL�LQ�UD]ODJL��:KLWHD �LQ�WXGL�0LQND��VSORK�QH�RPHQMD�
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:KLWH MH� NDVQHMH� L]GDO� ãH� GYH� SRPHPEQL� NQMLJL���� OHWD� ����� 7URSLFV� RI�
'LVFRXUVH LQ� OHWD������7KH�&RQWHQW�RI� WKH�)RUP � �2EH�VWD�ELO�PDQM� UD]ãLUMHQL� LQ�
]QDQL� PHG� ]JRGRYLQDUML � NRW�0HWDKLVWRU\ � � GRåLYHOL� SD� VWD� WXGL� PDQM� UHFHQ]LM� Y�
XJOHGQLK� þDVRSLVLK� LQ� UHYLMDK�� 2G� SRJODYLWQHMãLK� DYWRUMHY� ãHVWGHVHWLK� OHW� � NL�
VPR� MLK� RPHQMDOL� � MH� :KLWHX VOHGLO� OH� 0LQN�� NL� MH� JOHGH� QD� :KLWHRYD� VWDOLãþD�
VDP� RGSLUDO� SRPHPEQH QRYH� WHPH� LQ� YSUDãDQMD� Y� ]YH]L� V� SULSRYHGMR� Y�
]JRGRYLQRSLVMX�� 9� RVHPGHVHWLK� OHWLK� VH� MH� SRQRYQR� Y� YHþML� PHUL� UD]ãLULOD�
UD]SUDYD� R� SULSRYHGL� Y�+LVWRU\� DQG� 7KHRU\ � � GRVWL� ]DVOXJ� SD� LPD� SUL� WHPX� WXGL�
REMDYD� ãWHYLONH�� Y� FHORWL� SRVYHþHQH� :KLWHRYL� NQMLJL� 0HWDKLVWRU\ � � GHFHPEUD�
�������� =D� UD]OLNR� RG� VHGHPGHVHWLK�� NR� QD� VWUDQHK� WH� UHYLMH� ]DVOHGLPR� OH� RNROL�
GHVHW� þODQNRY�� NL� VR� SUHWHåQR� SRVYHþHQL� SUREOHPX� SULSRYHGL�� MLK� Y�
RVHPGHVHWLK� QDMGHPR� YHþ� NRW� GYDMVHW�� ]DYLGOMLYR� ãWHYLOR�� ãH� SRVHEHM�� þH�
XSRãWHYDPR� ãH� GYH� FHORWQL� ãWHYLONL�� SRVYHþHQL� SUDY� WHM� WHPL��� 7R� VH� SUHNULYD�
WXGL� V� VSORãQR� �RåLYLWYLMR� SULSRYHGL��� R� NDWHUL� JRYRUL� 6WRQH�� LQ� NL� QL� ]DREãOD�
QLWL � IUDQFRVNHJD� ]JRGRYLQRSLVMD� DQDORYVNH ãROH�� VDM� SRQRYQR� RåLYLWHY� QDUDFLMH
3HWHU�%XUNH PHG� DQWURSRORãNLP�REUDWRP� LQ�YUQLWYLMR�N�SROLWLNL� QDYHGH�NRW� HQR�
L]PHG�UHDNFLM�SURWL��WUDGLFLML���NL�VH�MH�]DþHOD�URMHYDWL�NRQHF�VHGHPGHVHWLK���


� � � � � � 
 � � � � � � 


3ULãOL � VPR� GR� WUHWMHJD� REGREMD�� 9� QMHP� VH� UD]SUDYH�� NL� VR� VH� SUHM�
RVUHGRWRþDOH� QD� UD]ODJR DOL� QDUDYR� ]JRGRYLQVNH� SULSRYHGL� VDPH�� QHRSD]QR�
SRUD]JXEH�� 9� RVSUHGMH� VWRSLWD� ]JRGRYLQDUMHYD� SUDNVD� �Y� SRYH]DYL� ]�
HNVSHULPHQWLUDQMHP�V�SULSRYHGMR��LQ�]JRGRYLQDUMHY�MH]LN �

�%XW��EHJLQQLQJ�ZLWK�D�FRQIHUHQFH�ZKLFK�SURGXFHG�%HLKHIW������������GHYRWHG�HQWLUHO\�
WR�0HWDKLVWRU\�DQG�WR�D��SUREDEO\�GRRPHG��HIIRUW�WR�IRUFH�KLVWRULDQV�WR�FRPH�WR�WHUP�ZLWK�LWV�
DUJXPHQWV��WKH�HGLWRUV�ZRUNHG�WR�VWLPXODWH�GLVFXVVLRQV�RI�WKH�YDULHWLHV�RI�KLVWRULDQV¶�ZULWLQJ��
7KH\�� OLNH� RWKHUV�� KDG� EDUHO\� XQGHUVWRRG� VWUXFWXUDOLVP� ZKHQ� LW� ZDV� RYHUZKHOPHG� E\� SRVW�
VWUXFWXUDOLVP��DQG�VRPH�UDUHILHG�DUJXPHQWV�KDYH�EHHQ�DV�EHIXGGOLQJ�WR�HGLWRUV�DV�WR�UHDGHUV��
:KDW�RQO\�EHFRPHV�FOHDU�QRZ�LV� WKDW�VRPHWKLQJ� OLNH�D�SDUDGLJPDWLF�VKLIW�KDG�RFFXUUHG�� IRU�

�� 7DNR�NRW�0HWDKLVWRU\ VWD�NQMLJL�]ELUNL�HVHMHY��VDM�MH�WR�SUHYODGXMRþD�REOLND�QMHJRYHJD�SLVDQMD��3RJRVWR�VR�ELOL�WL�
HVHML� WHPDWVNR�R]NR�XVPHUMHQL�� V� WH]DPL��NL� VR�ELOH�Y�QDMVNUDMQHMãLK� IRUPDK� LQ�SURYRNDWLYQH�� WDNR�GD� MH� WXGL� WX�
LVNDWL� QHNDM� UD]ORJRY� ]D� QMHJRYR� QHUD]XPOMHQRVW� LQ� NULWLNH�� 1DMSRJRVWHMH� MH� ELO� R]QDþHQ� NRW� VNUDMQL� UHODWLYLVW��
þHSUDY�MH�L]�PQRJLK�QMHJRYLK�PLVOL�UD]YLGQR��GD�PX�WHJD�VWDOLãþD�QH�PRUHPR�SULSLVDWL��.OMXE�VWDYNX��NL�JD�MH�QD�
YHþLK�PHVWLK�UDG�SRQRYLO��7KH�IDOO�LQWR�OHJHQG�LV�WKH�SULFH�VFLHQFH�SD\V�WR�P\WK�IRU�WKH�XVH�RI�ODQJXDJH����QDPUHþ�
QLNROL�QL�SRYVHP�L]NOMXþHYDO�SRPHQD�]JRGRYLQVNLK�GHMVWHY��� +LVWRU\� DQG� 7KHRU\�� %HLKHIW� ��� ± �0HWDKLVWRU\�� 6L[� &ULWLTXHV��� GHFHPEHU� ������ âWHYLONR� VHVWDYOMDMR�� +��
.(//1(5��$�%HGURFN�RI�2UGHU��+D\GHQ�:KLWH
V�/LQJXLVWLF�+XPDQLVP���3��3203(5��7\SRORJLHV�DQG�&\FOHV�
LQ�,QWHOOHFWXDO�+LVWRU\���0��0$1'(/%$80 �7KH�3UHVXSSRVLWLRQV�RI�0HWDKLVWRU\��(��2��*2/2%��7KH�,URQ\�
RI�1LKLOLVP��1�� 6758(9(5� �7RSLFV� LQ�+LVWRU\�� LQ� -�� 6��1(/621��7URSDO�+LVWRU\� DQG� WKH�6RFLDO�6FLHQFHV��
5HIOHFWLRQV�RQ�6WUXHYHU
V�5HPDUNV��� (QR� RG� WHK�� SRVYHþHQR�0HWDKLVWRU\�� VPR� åH� RPHQLOL�� GUXJD� MH� L]ãOD� OHWD� ����� ��7KH� 5HSUHVHQWDWLRQ� RI�
+LVWRULFDO�(YHQWV���%HLKHIW�����GHFHPEHU�������� 6WRQH�������DOL�������� 2�WHP�JO��%XUNH ������������
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WKH�QH[W� WZHQW\�\HDUV�KLVWRULDQV¶� ODQJXDJH��QRW�H[SODQDWLRQ�RU�FDXVDOLW\��ZRXOG�EH�WKH�WRSLF�
DURXQG�ZKLFK�PRVW�UHIOHFWLRQV�RQ�KLVWRU\�ZRXOG�FHQWHU����9DQQ ��������

3ROHJ� MH]LND� LQ� ]JRGRYLQDUMHYH� SUDNVH� VR� VH� Y� WHP� WUHWMHP� REGREMX�
RGSUOD� ãH� GUXJD� YSUDãDQMD�� )LOR]RILMD� ]JRGRYLQH� VH� MH� YVH� EROM� RGGDOMHYDOD� RG�
WUDGLFLRQDOQH� ILOR]RILMH� ]QDQRVWL LQ� ILOR]RILMH� GUXåEHQLK� YHG��� 1DPHVWR� WHJD�
VH� MH� YHGQR� EROM� SULEOLåHYDOD� WHPDP� ILOR]RILMH� XPHWQRVWL� � O L WHUDUQD� WHRULMH��
UHWRULNH LQ� HVWHWLNH�� SRJRVWR� SD� WXGL� HWLNH�� =DþHOL� VR� VH� SRMDYOMDWL � UD]OLþQL�
RGJRYRUL� QD� YSUDãDQMD� ]JRGRYLQVNH� HSLVWHPRORJLMH�� UHDOL]PD LQ�
NRQVWUXNWLYL]PD WHU� UHVQLFH� LQ�SRJRMHY� UHVQLþQRVWL SULSRYHGL��0QRJR� ILOR]RIRY�
]JRGRYLQH�� LQ� ]JRGRYLQDUMHY� MH� VOHGLOR�%DUWKHVRYLP LQ�5LFRHXUMHYLP PLVOLP�R�
REVWRMX�]JRGE�Y�VYHWX�VDPHP��LQ�V�WHP�VHYHGD�WXGL�Y�SUHWHNORVWL��

3UL� VDPLK� HNVSHULPHQWLK� ]� OLWHUDUQLPL� IRUPDPL� LQ� QDþLQL� L]UDåDQMD� Y�
MH]LNX� MH� ]JRGRYLQRSLVMH� Y� GRORþHQHP� VPLVOX� SUHKLWHOD� DQWURSRORJLMD � � .DNRU�
SUDYL� 5LFKDUG� 3ULFH�� OHWD� ����� Y� DQWURSRORJLML ãH� QL� ELOR� GRVWL� VOHGL� R�
SULSRYHGL� DOL � QDUDWLYL]PX��� 6DP� SD� MH� V� VYRMLPL� NROHJL� RG� ]DþHWND�
VHGHPGHVHWLK� OHW� GDOMH� YVH� EROM� RGNULYDO� QXMQRVW� QRYLK� REOLN� SUHGVWDYLWYH� LQ�
SRVUHGRYDQMD� DQWURSRORãNHJD� LQ� ]JRGRYLQVNHJD� YHGHQMD�� =D� VOHGQMH� VR� VH� NRW�
SULPHUQH� L]ND]DOH� QRYH�� PRGHUQH� REOLNH� QDUDFLMH�� 7R� MH� ELO� WXGL� QHSRVUHGHQ�
RG]LY� QD� :KLWHRYH� SR]LYH� L]� �7KH� %XUGHQ� RI� +LVWRU\��� NMHU� MH� WUGLO� � GD� MH�
QDUDWLYQR� ]JRGRYLQRSLVMH�� NROLNRU� JD� MH� ELOR� Y� ãHVWGHVHWLK�� REVWDOR� QD� UDYQL�
OLWHUDUQLK� REOLN�� NL� VR� SUHYODGRYDOH� Y� ���� VWROHWMX� LQ� QL� VOHGLOR� UD]YRMX� Y�
NQMLåHYQRVWL� �0HG� WH� REOLNH�� NL� VR� VH� KLWUR� UD]ãLULOH� WXGL� Y� ]JRGRYLQRSLVMH� VDM�
VR� VH� ]JRGRYLQDUML � NDM� KLWUR� ]QDãOL� Y� SRGREQL� VLWXDFLML � NRW� DQWURSRORJL���� VRGL�
HNVSHULPHQWLUDQMH� ]� QSU�� UD]OLþQLPL� REOLNDPL� LQ� YHOLNRVWPL� IRUPDWD� VWUDQL��
SR]LFLMR� þUN�� ãWHYLORP� SULSRYHGRYDOFHY�� YVWDYOMHQLPL� VOLNDPL� LQ� VNLFDPL�� NL�
GRSROQMXMHMR� WHNVW�� RGORPNL� ]DVHEQLK� SLVHP���� QDUDWLYQR� REUQMHQRVWMR� N� GUXJL�
RVHEL�� QHQDGQLPL� SUHVNRNL� Y� ]JRGEDK�� LSG��� 7HP� HNVSHULPHQWRP� V� SULSRYHGMR�

�� *O��/RUHQ] ����������� 0HG�QMLPL�MH�PHG�EROM�]QDQLPL�QSU��'DYLG�&DUU��� 2�WHP�JO��3ULFH ����������� �$IWHU� D� JUHDW� GHDO� RI� UHVHDUFK�� LQFOXGLQJ� PXFK� WLPH� LQ� DUFKLYHV�� ,� GHFLGHG� WR� IRFXV� P\� VWRU\� RQ� WKUHH�
UHSUHVHQWDWLYH�ILJXUHV�± D�PLVVLRQDU\��D�VFLHQWLVW�DQG�D�ZULWHU��HPEOHPV�RI�HDUO\�FRQWDFW�EHWZHHQ�SHRSOH�RI�WKH�
WZR�FRXQWULHV��:KHQ�,�EHJDQ�WR�ZULWH��LW�ZDV�LQ�WKH�VDPH�WKLUG�SHUVRQ�VW\OH�WKDW�,�KDG�XVHG�LQ�WZR�SUHYLRXV�ERRNV��
EXW�DIWHU�SURGXFLQJ�VRPH�WZR�KXQGUHG�SDJHV��,�UHDOL]HG�WKDW�WKLV�WUDGLWLRQDO�IRUP�ZDV�QRW�ZRUNLQJ�IRU�PH��>,W@�
GLG�QRW�FRQYH\�ZKDW�,�ZDQWHG�WR�VD\�DERXW�WKH�SDVW��GLG�QRW�OHW�PH�JHW�FORVH�HQRXJK�WR�P\�FKDUDFWHUV��GLG�QRW�OHW�
PH�VHH�WKH�ZRUOG�WKURXJK�WKHLU�H\HV��VPHOO�LW�WKURXJK�WKHLU�QRVHV����5RVHQVWRQH ��������������� 3ULFH MH�Y�VYRMR�DQWURSRORãNR�]JRGRYLQVNR�NQMLJR�R�0DUWLQLTXH�MX�7KH�&RQYLFW�DQG�WKH�&RORQHO YNOMXþLO�GHOH�
]DVHEQLK� OMXEH]HQVNLK SLVHP�� NL� MLK� MH� SLVDO�PHG� VYRMLP� UD]LVNRYDQMHP��.QMLJD� SD� MH� VHVWDYOMDQND� WXGL� GUXJLK�
]JRUDM�QDãWHWLK�HNVSHULPHQWRY�V�SULSRYHGMR��6DP�GRGDMD��GD�MH�SRPHQOMLYR�WXGL�WR��GD�VH�MH�DPHULãNR�EUDOVWYR�Y�
SUYL� YUVWL� RVUHGRWRþLOR� QD� WH� SRVNXVH��PHGWHP�NR� VR�GRPDþL� ]JRGRYLQDUML� LQ� DQWURSRORJL� ]�0DUWLQLTXH�MD� WDNRM�
YVWRSLOL�Y�GHEDWR�]�QMLP�JOHGH�UD]OLþQLK�WRþN�YVHELQH��*O��3ULFH����������� 2�WHK�REOLNDK�LQ�SRVNXVLK�JO��3ULFH �����LQ�5RVHQVWRQH �����
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MH� ELOD� Y� OHWX� ����� SRVYHþHQD� WXGL� ãWHYLOND� UHYLMH�5HWKLQNLQJ�+LVWRU\���� NL� MH� Y�
]DGQMLK� OHWLK� YVH� EROM� SUHY]HOD� YORJR�� NL� MR� MH Y� VNRUDM� ãWLULK� GHVHWOHWMLK� SUHG�
WHP� RGLJUDOD�+LVWRU\� DQG�7KHRU\ � � 3RGUREQHMH� VH� ERPR� V� WHP�REGREMHP� VRRþLOL �
Y� NDU� WUHK� UD]GHONLK� QDVOHGQMHJD� SRJODYMD�� NMHU� ERPR� RVYHWOLOL � YSUDãDQMD�
SRVWVWUXNWXUDOL]PD LQ� GHNRQVWUXNWLYL]PD�� UHVQLþQRVWL SULSRYHGL� LQ� NRQNUHWQH�
]JRGRYLQDUMHYD� SUDNVH��� 1HNDM� PLVOL� GRWLNDMRþLK� VH� WHJD� WUHWMHJD� REGREMD� SD�
ERPR�VWUQLOL �WXGL�Y�]DNOMXþNX�

�� 7D� ãWHYLOND� MH� REMDYLOD� UHIHUDWH�� NL� VR� ELOL� SUHGVWDYOMHQL� MDQXDUMD� �����QD�NRQJUHVX�$PHULãNH� ]JRGRYLQDUVNH�
]YH]H��$+$��� 3UDFWLFHV�RI�+LVWRULFDO�1DUUDWLYH��2�WHP�JO��0XQVORZ ������� *O��UD]GHONH������������LQ�����
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�� ,=%5$1(�7(0(
9� ]DGQMHP� GHOX� QDORJH� VH� ERPR� SRGUREQHMH� SRVYHWLOL � QHNDWHULP� WHPDP�

R]LURPD� WHPDWVNLP� LQ� þDVRYQLP� VNORSRP�]QRWUDM� UD]SUDYH�� NL� MR�REUDYQDYDPR��
1D� WD� QDþLQ� VL� ERPR� ODåMH� SUHGVWDYLOL � WXGL� FHORWQR� ãLULQR� LQ� NRPSOHNVQRVW�
UD]SUDYH� R� SULSRYHGL�� NL� EL� VLFHU� NRW� FHORWD� WHUMDOD� GRVWL� ãLUãR� REUDYQDYR��
+NUDWL� ER� WD� QDþLQ� UD]NULO� WXGL� UD]OLþQH� YLGLNH� YSOLYD� WH� UD]SUDYH�QD�NRQNUHWQR�
]JRGRYLQDUMHYR� GHOR� R]LURPD� XNYDUMDQMH� ]� ]JRGRYLQR�� 9� SUYHP� UD]GHONX� VH�
ERPR� YUQLOL � QD� VDPH� ]DþHWND� UD]SUDYH�� 2VYHWOLOL � ERPR� GHO� UD]SUDYH� R�
SULSRYHGL�� Y� NDWHUHP VH� MH� ]JRGRYLQRSLVMH� V� SRPRþMR� VNOLFHYDQMD� QD� RVUHGQMR�
YORJR� SULSRYHGL� SRVNXãDOR� XEUDQLWL � SUHG� +HPSORYLP PRGHORP� ]QDQVWYHQH�
UD]ODJH V� SUHNULYDMRþLPL� VSORãQLPL� ]DNRQL�� LQ� RþLWNL�� GD� MH� ]JRGRYLQRSLVMH�
ViPR� ]DHQNUDW� ]JROM� Y� ID]L� QHNH� SURWR�]QDQRVWL R]LURPD� ãH� QHUD]YLWR� LQ�
QHGR]RUHOR�� 7R� VWDQMH� QHGR]RUHORVWL� EL� SR�+HPSORYHP PQHQMX� ]JRGRYLQRSLVMH�
PRUDOR� SUHLWL � � þH� EL� VL� KRWHOR� ]DJRWRYLWL � VWDWXV� ]QDQVWYHQRVWL� � 3ULSRYHG� MH�
LPHOD� SUL� RGJRYRULK� QD� WH� L]]LYH� NOMXþQR� YORJR�� 9� GUXJHP� UD]GHONX� VL� ERPR�
SUHGVWDYLOL � SRVWVWUXNWXUDOLVWLþHQ SRJOHG� QD� SULSRYHG� ]QRWUDM� ]JRGRYLQRSLVMD� LQ�
SRVOHGLFH� W�L � � �OLQJYLVWLþQHJD� REUDWD��� 3UHVNRþLOL � ERPR� WRUHM� QHNDM� VWRSHQM�
UD]SUDYH� LQ� SUHJOHGDOL� RVQRYQD� L]KRGLãþD� GHNRQVWUXNFLMVNHJD SRJOHGD� QD�
]JRGRYLQRSLVMH�� $YWRUMD�� V� NDWHULPL� VH� ERPR� SUYHQVWYHQR� XNYDUMDOL� Y� WHP�
SRJODYMX�� VWD� �QDP� åH� ]QDQL�� +D\GHQ� :KLWH LQ� $OXQ� 0XQVORZ�� =� ]DGQMLPD�
GYHPD� UD]GHONRPD� SD� VH� ERPR� L]� REPRþMD� ILOR]RILMH� LQ� WHRULMH� ]JRGRYLQH�
SUHPDNQLOL� EROM� QD� SRGURþMH� ]JRGRYLQRSLVMD� VDPHJD�� 7DNR� ERPR� Y� WUHWMHP�
UD]GHONX� REUDYQDYDOL� VWDOLãþD� R� YORJL� LQ� SRPHQX� SULSRYHGL� Y� ]JRGRYLQRSLVMX�
SROMVNHJD� ]JRGRYLQDUMD� -HU]\D� 7RSROVNHJD�� 3UHGVWDYOMHQR� ER� QMHJRYR�
SRMPRYDQMH� UHVQLþQRVWL SULSRYHGL�� QMHQH� QRWUDQMH� VWUXNWXULUDQRVWL� LQ� YORJH�
LPDJLQDFLMH�� UHWRULNH LQ� HVWHWLNH� SUL� NRQVWUXLUDQMX� ]JRGRYLQVNLK� ]JRGE�� 9�
]DGQMHP� UD]GHONX� SD� ERGR� SUHGVWDYOMHQD� VWDOLãþD� ]JRGRYLQDUNH� 0DUJDUHW�
6RPHUV R� SRPHQX� SULSRYHGL� R]LURPD� QDUDWLYQHJD SULVWRSD� N� ]JRGRYLQL�
QDVWDQND� DQJOHãNHJD� GHODYVNHJD� UD]UHGD�� $YWRULFD� ]DJRYDUMD� SUHGQRVWL�
QDUDWLYQHJD� SULVWRSD� SUHG� �]JROM�� VWUXNWXUDOQLP� DOL� DQDOLWLþQLP�SULVWRSRP�N� WHM�
]JRGRYLQVNL� WHPDWLNL� LQ� SUHGVWDYL� ]DQLPLYD� UD]PLãOMDQMD� R� ]QDþLOQRVWLK�
]JRGRYLQVNH�SULSRYHGL��YUVWDK�QDUDWLYQRVWL LQ�QDUDWLYQL�LGHQWLWHWL � � �

�� 9�DQJOHãþLQL�WD�PRGHO�UD]ODJH LPHQXMHPR��FRYHULQJ�ODZ�PRGHO��
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���� =DþHWNL � UD]SUDYH� R � SU LSRYHGL � Y � ]JRGRYLQRSLV MX � � ]DYUQL WHY�
+HPSORYHJD �QRPRORãNHJD��PRGHOD� ]JRGRYLQVNH�UD]ODJH LQ�]DY]HPDQMH�]D �
DYWRQRPQRVW �]QDQVWYHQHJD�V WDWXVD�]JRGRYLQRSLV MD

3DXO�5LFRHXU Y� VYRML�NQMLJL�=JRGRYLQD� LQ�SULSRYHG SRVWDYL� WH]R��GD� MH�QD�
SUHNULWMH� SULSRYHGL Y� ]JRGRYLQRSLVMX� QHNDNR� SUHG� VUHGLQR� ���� VWROHWMD�
YSOLYDOR�Y�RVQRYL�GYRMH�JLEDQM��3UYR�RG� WHK�JLEDQM� MH�SR�5LFRHXUMHYHP PQHQMX�
ELOR� IUDQFRVNR� ]JRGRYLQRSLVMH� DQDORYVNH ãROH � � SRVOHGLFD� NDWHUHJD� MH� ELOR�
SUHNULWMH� GRJRGND LQ� YHþML� SRXGDUHN� QD� VWUXNWXUDK� LQ� GROJHP� WUDMDQMX�� 'UXJR�
JLEDQMH� ]�PRþQLP� YSOLYRP� QD� SUHNULWMH� SULSRYHGL� SD� MH� L]YLUDOR� L]�DQJORVDãNH�
DQDOLWLþQH� ILOR]RILMH ]QDQRVWL � � NL� MH� WHPHOMLOD� QD� WUDGLFLML � ORJLþQHJD�
SR]LWLYL]PD�� 3RVOHGLFD� WHJD� GUXJHJD� JLEDQMD� MH� ELOR� SUHNULWMH� UD]XPHYDQMD Y�
]JRGRYLQRSLVMX��2EH�JLEDQML�VWD�V�WHP�SRPHQLOL�WXGL�QDSDG�QD�SULSRYHG��

�1DSDG� QD� UD]XPHYDQMH SUL� ]DJRYRUQLNLK� QRPRORãNHJD�PRGHOD� LPD�� NRW� MH� SULWUGLOD�
SR]QHMãD� GLVNXVLMD�� HQDN� UH]XOWDW� �þH� åH� QH� HQDN� VPRWHU�� NRW� QDSDG� QD� GRJRGHN SUL�
]JRGRYLQDUMLK��]DJRYRUQLNLK�GROJHJD�WUDMDQMD��WR�MH�± SUHNULWMH�SULSRYHGL����5LFRHXU ��������

,]KRGLãþH� WHJD� QDSDGD QD� UD]XPHYDQMH� LQ� SULSRYHG� MH� ELO� ]QDPHQLWL�
þODQHN� &DUOD� *�� +HPSOD 7KH� )XQFWLRQ� RI� *HQHUDO� /DZV� LQ� +LVWRU\�� L]� OHWD�
������ 9� þODQNX� MH� +HPSHO ]DEULVDO� UD]OLNR� PHG� ]JRGRYLQVNLP� GRJRGNRP LQ�
GRJRGNRP QDVSORK� WHU� SRVWDYLO� RVQRYQR� WH]R�� GD� LPDMR� �R]LURPD� QDM� EL� LPHOL��
VSORãQL� ]DNRQL Y� ]JRGRYLQRSLVMX� DQDORJQR� YORJR� NRW� Y� QDUDYRVORYQLK�
]QDQRVWLK�� 7R� L]KRGLãþH� VH� MH� SRMDYOMDOR� LQ� SRQDYOMDOR� WXGL� NDVQHMH� �VNR]L�
ãWLULGHVHWD�� SHWGHVHWD� LQ� ãHVWGHVHWD� OHWD� ���� VWROHWMD�� SUL�PQRJLK� DYWRUMLK�� LQ� Y�
ãWHYLOQLK� YDULDFLMDK�� 7H� VR� SRJRVWHMH� ãOH� Y� VPHUL� UDKOMDQMD� +HPSORYHJD
VWDOLãþD� NRW� SD� Y� QMHJRYR� ]DRVWURYDQMH�� WRGD� RVQRYQD� ORJLND� PRGHOD� MH�
YVHVNR]L� RVWDMDOD� LVWD�� =D� SUHGVWDYLWHY� RVQRYQLK� L]KRGLãþ� WDNãQHJD�
�QRPRORãNHJD�� PRGHOD� UD]ODJH Y� ]JRGRYLQL� �LQ� XUHGLWYH� ]JRGRYLQVNHJD�
YHGHQMD�� QDP� ER� ]DGRVWRYDO� +HPSORY� þODQHN�� =D� ]DYUQLWHY� WHJD� PRGHOD� SD�
VHP� L]EUDO� VWDOLãþH� /RXLVD� 2�� 0LQND L]� þODQND� 7KH� $XWRQRP\� RI� +LVWRULFDO�
8QGHUVWDQGLQJ�� L]� OHWD� ����� ± WRUHM�� NRW� VPR� YLGHOL� ]JRUDM�� SUDY� L]� ]DþHWNRY�
SUYHJD� REGREMD� UD]SUDYH� R� SULSRYHGL��� =DNDM� UDYQR� 0LQN"� 5D]ORJRY� MH� YHþ��

�� *O��+HPSHO ������JUH�]D�NUDWHN� LQ�SURJUDPDWLþHQ�þODQHN� LQ�QH�NQMLJR��NDNRU�VH� MH�SUL�REUDYQDYL� WH� WHPDWLNH�
]DSLVDOR�2WX�/XWKDUMX�Y�QMHJRYL�NQMLJL�0HG�NURQRORJLMR�LQ�ILNFLMR �JO��/XWKDU �������������� 0HG�WHPL�VR�PHG�SRPHPEQHMãLPL�LQ�EROM�]QDQLPL�&KDUOHV�)UDQNHO��0D\�%URGEHFN LQ�3DWULF�*DUGLQHU��2�WHP�
JO��5LFRHXU �����������LQ�0LQN ������� *O��0LQN ������� 2�RG]LYLK�QD�+HPSORY�þODQHN�Y�ãHVWGHVHWLK�OHWLK�����VWROHWMD�Y�UHYLML�+LVWRU\�DQG�7KHRU\ JO��WUHWMH�SRJODYMH�LQ�
9DQQ ������������ �,Q� ����� WKLV� ZDV� VWLOO� FRQILJXUHG� E\� UHDFWLRQ� WR� &DUO� +HPSHO¶V� DUWLFOH� µ7KH� )XQFWLRQ� RI�
*HQHUDO�/DZV� LQ�+LVWRU\¶��ZKLFK�ZDV�ZULWWHQ�HLJKWHHQ�\HDUV�HDUOLHU��7KH� WRSLFV�RI� ODZ��FDXVDOLW\��H[SODQDWLRQ�
DQG�SUHGLFWLRQ�ZHUH�WR�WKH�IRUH��ZKHWKHU�FRQFHLYHG�DV�+HPSHODQG�KLV�IROORZHUV�KDG�GRQH��RU�LQ�VRPH�YDULDQW�RI�
µUDWLRQDO�H[SODQDWLRQ¶���9DQQ ��������
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1DMSUHM�� NHU� QHSRVUHGQR� RGJRYDUMD� QD� YVH� L]]LYH�� NL� MLK� MH� ]JRGRYLQRSLVMX�
]DVWDYLO� +HPSHO�� 1DGDOMH� ]DUDGL� WHJD�� NHU� ]QRWUDM� QMHJRYHJD� UD]XPHYDQMD
]JRGRYLQVNH� UD]ODJH åH� QDMGHPR� RVUHGQMH� LQ� QHRGSUDYOMLYR� PHVWR� ]D� SULSRYHG�
R]LURPD�� NRW� SUDYL� 0LQN� LQWHUSUHWDWLYQR� QDUDFLMR��� 7UHWML � UD]ORJ� MH�� GD� 0LQN
Y� VYRMHP� RGJRYRUX� L]KDMD� L]� QHNDWHULK� SRPHPEQLK� ]GUDYR�UD]XPVNLK� LQ�
LQWXLWLYQLK� SUHGSRVWDYN� R� QDUDYL� ]JRGRYLQDUMHYHJD� GHOD�� LQ� þHWUWL � Y WHP�� GD� VH�
ER� Y� VRRþHQMX� WHK� GYHK� VWDOLãþ� OHSR� SRND]DO� GXK� SUL]DGHYDQMD� LQ� UD]SUDYOMDQMD�
R� ]QDQVWYHQRVWL� ]JRGRYLQRSLVMD� �LQ� SULSRYHGL� NRW� YUVWH� UD]ODJH��� ]QDþLOHQ� ]D�
SUYR� REGREMH� UD]SUDYH� R� SULSRYHGL�� NDWHUHJD� REULVH� VPR� SUHGVWDYLOL � Y� WUHWMHP�
SRJODYMX�


� � � � � � 
 � � � � � � 


�,W� LV� UDWKHU� ZLGHO\� KHOG� RSLQLRQ� WKDW� KLVWRU\�� LQ� FRQWUDGLVWLQFWLRQ� WR� WKH� VR�FDOOHG�
SK\VLFDO�VFLHQFHV��LV�FRQFHUQHG�ZLWK�WKH�GHVFULSWLRQ�RI�SDUWLFXODU�HYHQWV�RI�WKH�SDVW�UDWKHU�WKDW�
ZLWK�WKH�VHDUFK�IRU�JHQHUDO�ODZV�ZKLFK�PLJKW�JRYHUQ�WKRVH�HYHQWV��$V�V�FKDUDFWHUL]DWLRQ�RI�WKH�
W\SH�RI�SUREOHP�LQ�ZKLFK�VRPH�KLVWRULDQV�DUH�PDLQO\�LQWHUHVWHG��WKLV�YLHZ�SUREDEO\�FDQ�QRW�EH�
GHQLHG�� DV� D� VWDWHPHQW� RI� WKH� WKHRUHWLFDO� IXQFWLRQ� RI� JHQHUDO� ODZV� LQ� VFLHQWLILF� KLVWRULFDO�
UHVHDUFK�� LW� LV� FHUWDLQO\� XQDFFHSWDEOH�� 7KH� IROORZLQJ� FRQVLGHUDWLRQV� DUH� DQ� DWWHPSW� WR�
VXEVWDQWLDWH� WKLV� SRLQW� E\� VKRZLQJ� LQ� VRPH� GHWDLO� WKDW� JHQHUDO� ODZV� KDYH� TXLWH� DQDORJRXV�
IXQFWLRQ�LQ�KLVWRU\�DQG�LQ�WKH�QDWXUDO�VFLHQFHV��WKDW�WKH\�IRUP�DQ�LQGLVSHQVDEOH�LQVWUXPHQW�RI�
KLVWRULFDO� UHVHDUFK�� DQG� WKDW� WKH\� HYHQ� FRQVWLWXWH� WKH� FRPPRQ� EDVLV� RI� YDULRXV� SURFHGXUHV�
ZKLFK�DUH�RIWHQ�FRQVLGHUHG�DV�FKDUDFWHULVWLF�RI�WKH�VRFLDO�LQ�FRQWUDGLVWLQFWLRQ�WR�WKH�QDWXUDO�
VFLHQFHV����+HPSHO ���������

7DNãHQ� MH� ]DþHWHN� +HPSORYHJD þODQND� LQ� KNUDWL� WXGL� MHGUR� QMHJRYHJD�
SUHGORJD� ]QDQVWYHQH� UD]ODJH��'RJRGHN� ODKNR� UD]ORåLPR� OH�� NR� SRNDåHPR��NDNR�
MH� ORJLþQR� VOHGLO� L]� QMHPX� SUHGKRGQHJD� VWDQMD� VWYDUL� Y� VYHWX� JOHGH� QD� VSORãQH�
]DNRQH�� NL� RSUHGHOMXMHMR� VSUHPHPEH� Y� VYHWX�� =JRGRYLQDU� QDM� EL� SR� UD]ODJL
SUHNR� SUHNULYDMRþLK� VSORãQLK� ]DNRQRY SRVHJHO� YHGQR�� NR� EL� KRWHO� UD]ORåLWL � QHN�
GRJRGHN�� NL� VH� MH� Y� SUHWHNORVWL� GRJRGLO� JOHGH� QD� SUHGKRGQR� VWDQMH� VYHWD��
3RPHPEQR� MH� WXGL�� GD� JUH� SUL� WDNãQH� YUVWH� UD]ODJL ]D� VNOLFHYDQMH� QD� WLSH�
GRJRGNRY LQ� QH� SRVDPH]QH� SULPHUNH� R]LURPD� WRþQR� GRORþHQH� GRJRGNH���
=JRGRYLQDU� WDNR� SUL� WDNãQL� UD]ODJL QXMQR� GYLJXMH� WXGL� UDYHQ� VSORãQRVWL� �
'RJRGHN� $� ODKNR� WRUHM� UD]ORåLPR� OH�� þH� JD� SUHSR]QDPR� NRW� SULPHUHN�
GRORþHQHJD� WLSD� GRJRGNRY LQ� þH� JD� ODKNR� KNUDWL� GHGXFLUDPR� L]� ]DþHWQHJD�

�� 6SRPQLPR� VH� QD� Y� GUXJHP�SRJODYMX� REUDYQDYDQ� UD]SRQ� VWDOLãþ� JOHGH� YORJ� LQ� YUVW� ]JRGRYLQVNH� UD]ODJH �0��
:KLWH LQ�:��'UD\ ± �*��+��YRQ�:ULJKW��± $��'DQWR ± :��%��*DOOLH ± /��0LQN ± +��:KLWH���NMHU�YLGLPR��GD�MH�
0LQN Y� GHOX�� NL� MH� EROM� RGGDOMHQ� RG�+HPSOD�� NRW� SD� QSU��'UD\ ± DYWRU� ãWHYLOQLK� SRPHPEQLK� þODQNRY� L]� LVWHJD�
REGREMD��NL�SUDY�WDNR�QDVSURWXMH�+HPSORYHPPRGHOX��D�PDQM�L]UD]LWR�LQ�]�PDQMãLK�SRXGDUNRP�QD�SULSRYHGL��� 3ULPHUL� WDNãQLK� WLSRY� DOL� YUVW� GRJRGNRY VR� WDNR� ODKNR� QSU�� SDGHF� FHQ� QD� WUJX�� VODED� OHWLQD�� DWHQWDW� QD�
SROLWLþQHJD� YRGLWHOMD�� QHPLUL� Y� SUHVWROQLFL�� SRUDVW� L]REUDåHQRVWL� XUDGQLãWYD�� SULVHOMHYDQMH�� LSG��� ]D� UD]OLNR� RG�
SULPHUNRY�GRJRGNRY��DWHQWDW�Y�6DUDMHYX�������VODED�OHWLQD�������LSG�
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VWDQMD� VYHWD R]LURPD� ]DþHWQLK� SRJRMHY� LQ� VSORãQHJD� ]DNRQD R]LURPD�
XQLYHU]DOQH�KLSRWH]H���� 6KHPDWVNR�ODKNR�VWYDUL�SUHGVWDYLPR�WDNROH�

5D ] O D J D
VSORãQD�IRUPXOD SULPHU�� SULPHU�� SULPHU��
]DþHWQL�SRJRML�� �
GRORþXMRþL�SRJRML

DYWR� MH� ELO� SUHNR� QRþL� QD�
SURVWHP�RE�����&��QMHJRY�
NRYLQVNL� KODGLOQLN� MH� ELO�
SROQ�YRGH�LQ�WHVQR�]DSUW

ãLURN� LQ� HQRWHQ� GHO�
SUHELYDOVWYD� MH� ELO�PRþQR�
QH]DGRYROMHQ� V� SROLW��
YRGVWYRP�� HNRQRPVND�
VLWXDFLMD�MH�ELOD�VODED

OHWLQD� MH� ELOD� Y� YHþLQL�
GHåHOH� L]UHGQR� VODED��
YHþMLK�]DORJ�QL�ELOR

XQLYHU]DOQD�
KLSRWH]D���VSORãQL�

]DNRQ���

SUL� ��&� YRGD� ]DPU]QH� LQ�
SULWLVN� QMHQH� PDVH� VH� ]�
]DPU]RYDQMHP�YHþD

þH� SULGH� GR� ]JRUDM�
RSLVDQHJD� VWDQMD�� MH�
YHUMHWQRVW� UHYROXFLMH�
YHOLND

þH� MH� OHWLQD�VODED� LQ�]DORJ�
QL�� VH� FHQH� QD� WUJX�
GYLJQHMR

;;; GHGXNFLMD ;;;
UD]ORåHQL�GRJRGHN KODGLOQLN� Y� DYWRPRELOX� MH�

SRþLO
]JRGLOD�VH�MH�UHYROXFLMD FHQH� SULGHONRY� VR� VH�

GYLJQLOH

3R� +HPSOX� WRUHM� GRJRGNH ]QDQVWYHQR� UD]ODJDPR� WDNR�� GD� MLK� XPHVWLPR�
]QRWUDM� Y]RUFD� DOL Y]RUFHY�� Y� NDWHULP�QDKDMDPR� ORJLþQR� IRUPR�GHGXNFLMH��7XGL�
]JRGRYLQDUML �PRUDMR� �SD� QDMVL� WR� KRþHMR� DOL� QH�� ]JRGRYLQVNH�GRJRGNH UD]ODJDWL�
QD�WD�QDþLQ�

�'RJRGHN� MH� UD]ORåOMLY�� þH� JD� �SRNULYD�� ]DNRQ�� LQ� þH� ODKNR� QMHJRYH� SUHGKRGQLNH�
OHJLWLPQR� SRLPHQXMHPR� Y]URNL�� 3UL� þHPHU� MH� NOMXþQD� LGHMD� SUDYLOQRVWL�� YVDNRNUDW�� NR� Y�
GRORþHQHP� NUDMX� SULGH� GR� GRJRGND WLSD�&�� VH� Y� GRORþHQHP� NUDMX� LQ� GRORþHQHP� þDVX� ]JRGL�
VSHFLILþQL� GRJRGHN WLSD�(�� SRYH]DQ� V� NUDMHP� LQ� GRJRGNRP �EROMH� ± GRJRGLWYLMR� ± RS��9�� 6���
SUYHJD�GRJRGND����5LFRHXU �����������

��� 2�WHP�JO��+HPSHO ��������������1DWDQþQHMH�MH�WDNãHQ�SRVWRSHN�UD]ODJH RSUHGHOMHQ�WDNROH���7KH�H[SODQDWLRQ�
RI� WKH� RFFXUUHQFH� RI� DQ� HYHQW� RI� VRPH� VSHFLILF� NLQG� (� DW� D� FHUWDLQ� SODFH� DQG� WLPH� FRQVLVW�� DV� LW� LV� XVXDOO\�
H[SUHVVHG��LQ�LQGLFDWLQJ�WKH�FDXVHV�RU�GHWHUPLQLQJ�IDFWRUV�RI�(��1RZ�WKH�DVVHUWLRQ�WKDW�D�VHW�RI�HYHQWV�± VD\��RI�
WKH� NLQGV�&���&��� �����&Q ± KDYH�FDXVHG� WKH�HYHQW� WR�EH�H[SODLQHG��DPRXQWV� WR� WKH� VWDWHPHQW� WKDW��DFFRUGLQJ� WR�
FHUWDLQ� JHQHUDO� ODZV�� D� VHW� RI� HYHQWV� RI� WKH� NLQGV PHQWLRQHG� LV� UHJXODUO\� DFFRPSDQLHG�E\� DQ� HYHQW� RI� NLQG�(��
7KXV��WKH�VFLHQWLILF�H[SODQDWLRQ�RI�WKH�HYHQW�LQ�TXHVWLRQ�FRQVLVW�RI

����D�VHW�RI�VWDWHPHQWV�DVVHUWLQJ�WKH�RFFXUUHQFH�RI�FHUWDLQ�HYHQWV�&���&��� �����&Q�DW�D�FHUWDLQ�WLPHV�DQG�SODFHV
����D�VHW�RI�XQLYHUVDO�K\SRWKHVHV��VXFK�WKDW

�D��WKH�VWDWHPHQWV�RI�ERWK�JURXSV�DUH�UHDVRQDEO\�ZHOO�FRQILUPHG�E\�HPSLULFDO�HYLGHQFH
�E��IURP�WKH�WZR�JURXSV�RI�VWDWHPHQWV�WKH�VHQWHQFH�DVVHUWLQJ�WKH�RFFXUUHQFH�RI��HYHQW�(�FDQ�EH�
ORJLFDOO\�GHGXFHG���+HPSHO ������������ 6SORãQL� ]DNRQL� R]LURPD�� Y�+HPSORYL� JRYRULFL� WXGL�� XQLYHU]DOQH�KLSRWH]H� DOL� KLSRWH]H�XQLYHU]DOQH�REOLNH� VR�

]DNRQLWRVWL� QDVOHGQMH� REOLNH�� �9�YVDNHP�SULPHUX�� NR� VH� GRJRGHN DOL�PQRåLFD�GRJRGNRY GRORþHQHJD� WLSD�9�RE�
GRORþHQHP�NUDMX�LQ�þDVX�SRMDYL��VH�ER�SULSHWLO�GRJRGHN�GRORþHQHJD�WLSD�8�RE�GRORþHQHP�NUDMX�LQ�þDVX��NL�MH�QD�
GRORþHQ�QDþLQ�SRYH]DQ� ]�PQRåLFR�GRJRGNRY 9���2� WHP�JO��+HPSHO ��������������+HPSHO GRSXVWL� WXGL��GD� WL�
VSORãQL�]DNRQL QLVR�QXMQR�WRJR�GHWHUPLQLVWLþQL��DPSDN�VR�ODKNR�L]UDåHQL�WXGL�]JROM�]�GRORþHQR�YHUMHWQRVWMR��QSU��
�9� ���� VODEL� OHWLQL� VOHGL� GYLJ� FHQ� QD� WUåLãþX� SULGHONRY�����2� YHUMHWQRVWQLK� XQLYHU]DOQLK� KLSRWH]DK� JO��+HPSHO
�������������
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7XGL� SRMDY� ]PRWQH� R]LURPD� QDSDþQH� UD]ODJH MH� JOHGH� QD� WD� PRGHO�
UD]ODJH ]HOR� MDVHQ��=PRWLPR�VH� ODKNR� OH�QD� WUL �RVQRYQH�QDþLQH�� LQ�VLFHU� � � ����þH�
QDSDþQR� QDYHGHPR� R]LURPD� XJRWRYLPR� ]DþHWQH� SRJRMH�� ���� þH� XSRUDELPR� SUL�
GHGXNFLML QDSDþHQ�� QHXWHPHOMHQ� DOL� QHGRND]DQ� VSORãHQ� ]DNRQ LQ� ���� þH� SULGH�
GR� ]PRWH� SUL� VDPHP� IRUPDOQHP� SRVWRSNX� VNOHSDQMD�� *OHGH� QD� WR� SRHQRWHQR�
VOLNR� ]QDQVWYHQH� UD]ODJH VH� WDNR� Y� ]JRGRYLQRSLVMX� NRW� Y� QDUDYRVORYQLK�
]QDQRVWLK� L]JXEL� YVDNUãQR� NYDOLWDWLYQR� UD]OLNRYDQMH� PHG� UD]ODJR åH�
GRJRGHQHJD� GRJRGND LQ� QDSRYHGMR DOL� GRPQHYR R� ãH� QH� GRJRGHQL�
SULKRGQRVWL�

�7KH� FXVWRPDU\� GLVWLQFWLRQ� EHWZHHQ� H[SODQDWLRQ� DQG� SUHGLFWLRQ� UHVWV� PDLQO\� RQ� D
SUDJPDWLF� GLIIHUHQFH� EHWZHHQ� WKH� WZR��:KLOH� LQ� WKH� FDVH� RI� H[SODQDWLRQ�� WKH� ILQDO� HYHQW� LV�
NQRZQ� WR�KDYH�KDSSHQHG��DQG� LWV�GHWHUPLQLQJ�FRQGLWLRQV�KDYH� WR�EH� VRXJKW�� WKH� VLWXDWLRQ� LV�
UHYHUVHG�LQ�WKH�FDVH�RI�SUHGLFWLRQ��KHUH��WKH�LQLWLDO�FRQGLWLRQV�DUH�JLYHQ��DQG�WKHLU��HIIHFW��±
ZKLFK�LQ�WKH�W\SLFDO�FDVH��KDV�QRW�\HW�WDNHQ�SODFH�± LV�WR�EH�GHWHUPLQHG��>«@�H[SODQDWLRQ>«@�
LV�QRW�FRPSOHWH�XQOHVV�LW�PLJKW�DV�ZHOO�KDYH�IXQFWLRQHG�DV�D�SUHGLFWLRQ��,I�WKH�ILQDO�HYHQW�FDQ�
EH�GHULYHG�IURP�WKH�LQLWLDO�FRQGLWLRQV�DQG�XQLYHUVDO�K\SRWKHVHV�VWDWHG�LQ�WKH�H[SODQDWLRQ��WKHQ�
LW�PLJKW�DV�ZHOO�KDYH�EHHQ�SUHGLFWHG��EHIRUH�LW�DFWXDOO\�KDSSHQHG��«���+HPSHO ���������

.DNRU� RVWDOH� ]QDQRVWL� QDM� EL� WXGL� ]JRGRYLQRSLVMH� WHåLOR� N� WHPX�� GD� EL� ]D�
GRJRGHN��NL� JD� UD]ODJD�� SRND]DOR�� GD�QH�JUH�]JROM� ]D� VWYDU�QDNOMXþMD�� DPSDN�GD�
MH� XWHPHOMHQ� Y� GRORþHQLK� SUHGKRGQLK� SRJRMLK�� 7XGL� SUL� QDSRYHGL JUH� WDNR� ]D�
UDFLRQDOQR�SULþDNRYDQMH�� GRPQHYDQMH� LQ�QDSRYHGRYDQMH��NL� VH�RSLUD�QD� VSORãQH�
]DNRQH�� QH� SD� ]D� QHNR� SUHURNRYDQMH� DOL � QHXWHPHOMHQH� VOXWQMH�� 3UDY� WDNR� MH�
SRJRVWR� WXGL�� GD� VL� ]JRGRYLQDU� L]SRVRMD� VSORãQH� ]DNRQH�� NL� MLK� XSRUDEOMD� SUL�
UD]ODJL�� WXGL� L]� GUXJLK� ]QDQRVWL� �QSU�� GHPRJUDILMH�� HNRQRPLMH�� ELRORJLMH��
NHPLMH�� � � ��� � VR� SD� WXGL� ]DNRQL�� NL� VR�� R]LURPD� QDM� EL� ELOL � � ODVWQL� ]JROM�
]JRGRYLQL�VDPL�

*OHGH� QD� RSLVDQR� VOLNR� SUHRVWDQH� ãH� HQR� SRPHPEQR� YSUDãDQMH�� NL� VL� JD�
MH� Y� VYRMHP� þODQNX� ]DVWDYLO� WXGL� +HPSHO�� .ROLNR� ]JRGRYLQRSLVMH� �R]LURPD�
VWDQMH� ]JRGRYLQRSLVMD� Y� +HPSORYHP þDVX�� VSORK� ODKNR� R]QDþLPR� NRW�
GHMDYQRVW�� NL� EL� VOHGLOD� R]LURPD� XSRUDEOMDOD� WDNãHQ� PRGHO� UD]ODJH"� +HPSHO MH�
WUGLO� � GD� ]JRGRYLQDUML � SUL� VYRMHP� GHOX� åH� �EROM� DOL � PDQM� SULNULWR� DOL �
QHUHIOHNWLUDQR�� XSRUDEOMDMR� UD]ODJR V� SUHNULYDMRþLPL� VSORãQLPL� ]DNRQL�� SD�
YHQGDU� VH� Y� RVQRYL� ãH� YHGQR� RNOHSDMR� HPSDWLMH� R]LURPD� YåLYOMDQMD��
LQWHUSUHWDFLMH�� UD]ODJH ]� DQDORJLMDPL�� UD]XPHYDQMD ]� LQWXLWLYQR� YHUMHWQRVWMR�����
LSG�� NRW� RVQRYQLK� RURGLM� � NL� MLP�SRPDJDMR� SUL� UD]ODJL SUHWHNORVWL� �9VHNDNRU� SD�
YHþLQD� QH� EL� SULSR]QDOD�� GD� ODKNR� ]JRGRYLQVNH� GRJRGNH WXGL� QDSRYHGXMHMR �Y�
VWURJHP� VPLVOX�� NRW� ODKNR� QSU�� DVWURQRP� QDSRYH� VRQþQL�PUN���+HPSHO WUGL�� GD�

��� 9�SRPHQX��GD�VH�QHNL�]JRGEL�ODKNR�YHUMDPH�
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VH� ]JRGRYLQDUML � �Y QDMEROMãHP� SULPHUX�� SUL� VYRMHP� GHOX� RSLUDMR� OH� QD� W�L � �
�UD]ODJDOQH� VNLFH� � � NMHU� MH� RVQRYHQ�PRGHO� UD]ODJH V�SUHNULYDMRþLPL� VSORãQLPL�
]DNRQL�� NL� JD�SRQXMD�+HPSHO�� SULVRWHQ� ]JROM� Y�REULVLK�� QHMDVHQ� LQ�QHL]GHODQ�GR�
YVHK� SRGUREQRVWL���� 3D� WXGL� VSORãQL� ]DNRQL�� NL� MLK� ]JRGRYLQDUML � ]D� WH�
UD]ODJDOQH� VNLFH XSRUDEOMDMR�� Y� YHþLQL� SULPHURY� QLVR� HPSLULþQR� SRWUMHQL� NRW�
SUDYLOQL�� =DWRUHM� MH� ]JRGRYLQRSLVMH� ]JROM� QD� VWRSQML� SURWR�]QDQRVWL LQ� JD� MH�
SRWUHEQR� SUHNR� SUHY]HPD� QRYHJD� PRGHOD� UD]ODJH GRYUãLWL � LQ� UD]YLWL � Y� SUDYR�
]QDQRVW�� *OHGDQR� ]� YLGLND� QDãH� UD]SUDYH� R� SULSRYHGL� ODKNR� XJRWRYLPR�� GD� MH��
JOHGH� QD� ]JRUDM� RSLVDQR� UD]OLNRYDQMH� PHG� SRSROQR� ]QDQVWYHQR� UD]ODJR LQ�
UD]ODJDOQR� VNLFR�� SULSRYHG� EOLåMH� VOHGQML� � 7XGL� Y� SULSRYHGL� VR� VLFHU� SR]QHMãL�
GRJRGNL� SRYH]DQL� LQ� UD]ORåHQL� ]� UHOHYDQWQLPL� SRSUHMãQMLPL� GRJRGNL�� SULVRWQD�
SD� VR� WXGL� QHNDWHUD� EROM� DOL � PDQM� RGNULWD� VNOLFHYDQMD� QD� VSORãQRVWL� � 7HåNR� SD�
VL� MH� SUHGVWDYOMDWL � SULSRYHG�� NL� EL� MR� �ODKNR�� Y� FHORWL� REYODGRYDO� +HPSORY�
PRGHO� ]� HNVSOLFLWQLP� QDãWHYDQMHP� YVHK� ]DþHWQLK� SRJRMHY� LQ� QDWDQþQLPL�
SUHNULYDMRþLPL� VSORãQLPL� ]DNRQL�� NDWHULK� YHOMDYQRVW� EL� ELOD� SUHYHUMHQD��
%LVWYHQL� GHO� QDUDYH� SULSRYHGL� MH� Y� WHP�� GD� UD]ODJD� SRWHND SUHNR� FHORWH�
X]JRGEHQRVWL LQ� �Y]YUDWQHJD�� GRORþDQMD� SRPHQD� SRVDPH]QLP� GRJRGNRP Y�
RGQRVX�GR�RVWDOLK�GRJRGNRY Y�]JRGEL�


� � � � � � 
 � � � � � � 


2EUQLPR� VH� ]GDM� ãH� N� /RXLVX� 0LQNX LQ� QMHJRYHPX� QDVSURWRYDQMX�
+HPSORYHPX� PRGHOX� UD]ODJH Y� ]JRGRYLQL� Y� þODQNX� µ7KH� $XWRQRP\� 2I�
+LVWRULFDO� 8QGHUVWDQGLQJ¶ L]� OHWD� ������ 2G]LY� LQ� RGJRYRU� VWD� JOHGH� QD� þDV�
L]LGD� +HPSORYHJD þODQND� SULãOD� ]� ]DPLNRP� YHþ� NRW� GYDMVHWLK� OHW� � 7RGD� WR�
QLNDNRU� QH� SRPHQL�� GD� MH� ELOR� WR� YPHVQR� REGREMH� Y� WHRULML � ]JRGRYLQRSLVMD�
SUD]HQ� OLVW� � QDVSURWQR�� 0LQN WUGL�� GD� MH� �ELOR�� ]D]QDWL� QHNDNãQR� UHQHVDQVR�
]DQLPDQMD� ]D� ]JRGRYLQRSLVMH ���� 0HG� RULVRP� ]JRGRYLQH� WHJD� PHGREGREMD� LQ�
WUHQXWQHJD� VWDQMD� UD]SUDY� Y� ]JRGRYLQRSLVMX� 0LQN XJRWRYL�� GD� ODKNR� Y� RNYLUX�
SRYHþDQHJD� ]DQLPDQMD� ]D� ]JRGRYLQRSLVMH� ]HOR� MDVQR� UD]ORþLPR� PHG� GYHPD�
WRNRYRPD� �R]LURPD� YUVWDPD� WRNRY��� SUL� þHPHU� HQHJD� SUHGVWDYOMD� WHRULMD�
]JRGRYLQRSLVMD � � GUXJHJD� SD� ILOR]RILMD� ]JRGRYLQH �NRW� SRGSRGURþMH� ILOR]RILMH�
]QDQRVWL�� � 2ED� WRNRYD� SD� VWD� SR� QMHJRYHP� PQHQMX� VNRUDM� SRYVHP� SRWHNDOD�
R]LURPD� ãH� SRWHNDWD� HGHQ� PLPR� GUXJHJD�� 0HGWHP� NR� VH� SUYL� XNYDUMD� ]JROM� V�
SRVDPH]QLPL� UD]ORþHYDOQLPL� ODVWQRVWPL� LQ� SRVHEQRVWPL� ]JRGRYLQRSLVMD�
VDPHJD� NRW� HGLQVWYHQHJD� SRGURþMD� ]QDQVWYHQHJD� UD]LVNRYDQMD� LQ� GHORYDQMD� �LQ�
V� WHP� LQ� QD� WD� QDþLQ� WXGL� ]� YSUDãDQMHP� SULSRYHGL��� SD� GUXJHJD� ]DQLPD�
]JRGRYLQRSLVMH� ]JROM� NRW� VHVWDYQL� HOHPHQW� ]QDQRVWL� NRW� FHORWH� LQ� SRHQRWHQRVW�

��� 2�WHP�JO��+HPSHO ������������ 2�WHP�JO��0LQN �����������
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PRGHOD� �DOL � PRGHORY�� ]QDQVWYHQH� UD]ODJH �LQ� JOHGH� QD� WR� VSHW� QH�PRUH� ]DRELWL �
SULSRYHGL�����

=QRWUDM� ILOR]RILMH� ]JRGRYLQH� VR� ELOD� VWDOLãþD� R� +HPSORYHP PRGHOX�
UD]ODJH V� SUHNULYDMRþLPL� ]DNRQL�� DSOLFLUDQHP� QD� ]JRGRYLQRSLVMH�� GHOMHQD� LQ�
EROM� DOL � PDQM� HQDNRPHUQR� UD]SRUHMHQD� PHG� SRORPD� QDYGXãHQLK� ]DJRYRUQLNRY�
LQ� RVWULK� QDVSURWQLNRY� WHJD� SUHGORJD�� 1DVSURWQR� SD� VH� MH� Y� WHRULML �
]JRGRYLQRSLVMD� LQ� WXGL� ]QRWUDM� ]JRGRYLQRSLVMD� VDPHJD� YHþLQD� DYWRUMHY�
RSUHGHOLOD� SURWL� XSRUDEL� +HPSORYHJD PRGHOD� Y� ]JRGRYLQRSLVMX�� 9HQGDU� MH�
DUJXPHQWDFLMD ]D� YVHP� WHP� QDVSURWRYDQMHP� ]JROM� VOHSR� VOHGLOD� LQWXLFLML �
R]LURPD� REþXWNRP�� GD� +HPSORY� PRGHO� SDþ� SUHSURVWR� QL� WR�� ]D� NDU� Y�
]JRGRYLQRSLVMX� JUH� LQ� GD� EL� QMHJRY� SUHY]HP� RVLURPDãLO� LQ� RPHMLO�
]JRGRYLQRSLVMH� VDPR����� QH� SD� JD� UD]YLO� GR� ]DNOMXþHQH� ]QDQRVWL� � 3ULSRYHG ãH�
QL� QDãOD� WLVWHJD� RVUHGQMHJD� PHVWD� R]LURPD� ãH� QL� SRVWDOD� NOMXþQD� WRþND�� QD�
NDWHUR� EL� ODKNR� ]JRGRYLQRSLVFL� RSUOL� VYRMD� VWDOLãþD� LQ� V� NDWHUH� EL� ODKNR� XSHULOL �
VYRMH� DUJXPHQWH� SURWL� +HPSORYHP PRGHOX�� ,Q� NDNR� VR� ]JRGRYLQDUML � VDPL� �LQ
WXGL� 0LQN�� YLGHOL� +HPSORYR� VWDOLãþH"� 1MHJRY� PRGHO� UD]ODJH VR� GRMHPDOL� NRW�
GHO� YHþMHJD� VNORSD� SUHGSRVWDYN� R� QDUDYL� GUXåERVORYQLK� ]QDQRVWL� QDVSORK��0HG�
WHPL�0LQN L]SRVWDYL�SUHGYVHP�QDVOHGQMH�ãWLUL�

�L � � .DU VH� WLþH� ORJLþQH� LQ� SRMPRYQH� VWUXNWXUH� UD]ODJ� WDNR� Y�
QDUDYRVORYQLK� NRW� Y� GUXåERVORYQLK� ]QDQRVWLK� QH� PRUHPR� JRYRULWL � R�
QHNLK�ELVWYHQLK�UD]OLNDK�

�LL � � 5D]ODJD NDWHUHJDNROL� SRMDYD� VHVWRML� L]� QMHJRYH� SRMDVQLWYH� JOHGH� QD�
VSORãQH�]DNRQH��NL�VR�R]LURPD�MLK�ODKNR�HPSLULþQR�SRWUGLPR�

�LLL � � 7D� PHWRGD� UD]ODJH V� SUHNULYDMRþLPL� VSORãQLPL� ]DNRQL QL� PHWRGD�
RGNULYDQMD� LQ� NUHDWLYQD� LPDJLQDFLMD LPD� ãH� YHGQR� VYRM� SURVWRU� SUL�
IRUPXOLUDQMX� QRYLK� NRQFHSWRY� LQ� KLSRWH]�� YHQGDU� SD� VH� PRUDMR� WH�
HPSLULþQR�SRWUGLWL �LQ�XUHGLWL �Y�ORJLþQR�IRUPR�GHGXNFLMH�

�LY�� +LSRWH]� SRJRVWR� QH� PRUHPR� SRWUGLWL � NRW� L]ROLUDQLK� WUGLWHY��
HNVSHULPHQWDOQD� DOL� REVHUYDFLMVND� SRWUGLWHY� VH� QDQDãD� SRQDYDGL� QD�
PQRåLFR KLSRWH]��� �RG� NDWHULK� VR� ODKNR� QHNDWHUH� WXGL� WDNãQH�� GD� VR�

��� �,W� LV�SODLQ� WKDW� WKHUH�DUH� WZR�UHYLYDOV��QRW�RQH��DQG� WKDW� WKH\�VXIIHU� IURP�D� ODFN�RI�PXWXDO�FRPPXQLFDWLRQ�
HYHQ�PRUH� UHPDUNDEOH�± EHFDXVH� SULPD� IDFLH� OHVV� MXVWLILHG�± WKDQ� WKH� JHQHUDO� EUHDNGRZQ� RI� D� FRPPXQLW\� RI�
GLVFRXUVH�LQ�D�ZRUOG�RI� LQFUHDVLQJ�LQWHOOHFWXDO�VSHFLDOL]DWLRQ��<HW�DOWKRXJK�HDFK�RI�WKHVH�UHYLYDOV�FDQ�EH�IDLUO\�
LGHQWLILHG�DQG�FKDUDFWHUL]HG��DQG�DOWKRXJK�HDFK�LV�UHSUHVHQWHG�E\�ODUJH�DQG�JURZLQJ�OLWHUDWXUH��QHLWKHU�VHHPV�WR�
WDNH�DFFRXQW�RI�WKH�RWKHU�RU�HYHQ�WR�EH�FXULRXV�DERXW�LWV�H[LVWHQFH�DQGGLUHFWLRQ����0LQN ����������� 2PHMLO�EL�JD�WDNR�Y�NYDQWLWDWLYQHP�VPLVOX��VDM�EL�VH�REVHJ�]JRGRYLQDUMHYHJD�GHOD�R]LURPD�UD]LVNRYDQMD�QSU��
GRORþHQHJD�REGREMD�DOL�SUREOHPD�]QDWQR�SRYHþDO��NRW�WXGL�NYDOLWDWLYQR��NHU�EL�PRGHO�RPHMLO�ERJDVWYRSRMPRYQH�
VKHPH�R]LURPD�VKHP�V�NDWHULPL�]JRGRYLQDUML�UD]SRODJDMR����� 7DNR�QSU��UD]ODJD QHNHJD�NRPSOHNVQHJD�]JRGRYLQVNHJD�GRJRGND DOL�SURFHVD��NRW�MH�QSU��UHYROXFLMD��VHVWRML�L]�
PQRåLFH� KLSRWH]� �R]LURPD� VSORãQLK� ]DNRQRY��� NL� SRMDVQMXMHMR� UD]OLþQH� YLGLNH� UHYROXFLMH� �SROLWLþQH�� VRFLDOQH��
HNRQRPVNH��NXOWXUQH��LSG���7DNR�ODKNR�RGNULWMH�SRVDPH]QLK�GHMVWHY�DOL�SRGDWNRY�R�UHYROXFLML�QDHQNUDW�SRWUGL�DOL�
RYUåH�YHþ�KLSRWH]��WXGL�WDNLK��NL�QLVR�L]NOMXþQR�YH]DQH�QD�UHYROXFLMH�
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SULVRWQH� ]JROM� LPSOLFLWQR��� 7R� WXGL� RPRJRþD� �GHOLWHY� GHOD�� PHG�
]QDQVWYHQLNL�

=DJRYRUQLNL� +HPSORYHJD PRGHOD� WDNR� PHG� ILOR]RIL� NRW� PHG�
]JRGRYLQDUML � VR� WH� ãWLUL � SUHGSRVWDYNH� SUHY]HOL� LQ� ]DNOMXþLOL � � GD� PRUD�
]JRGRYLQRSLVMH� XSRUDEOMDWL � +HPSORY� PRGHO�� NROLNRU� SD� WHJD� QH� VWRUL� � ER�
]DVWDOR� QD� VWRSQML� SURWR�]QDQRVWL ���� 2SXVWLWL � PRUD� WXGL� YVD� RURGMD�
UD]LVNRYDQMD� LQ� UD]ODJH �QSU�� ]JRGRYLQVNL� XYLG�� YåLYOMDQMH�� UD]ODJR V�
SULSRYHGMR��LSG����NL�VH�MLK�QH�GD�]GUXåLWL �V�WHP�PRGHORP�

.DM� ODKNR� QDVSURWQLNL� RGYUQHMR� QD� WH� L]]LYH"� 0LQN RGJRYDUMD�� GD� QL�
QXMQR�� GD� VH� ]JRGRYLQDUML � ]DWHþHMR� N� ]DQLNDQMX�+HPSORYLK� VWDOLãþ� LQ� WUGLMR� GD�
REVWDMD� YUVWD� GHMVWHY� �WM � � ]JRGRYLQVND� GHMVWYD��� NL� VH� MLK� QH� GD� UD]ORåLWL �
�]QDQVWYHQR�� �Y� +HPSORYHP VPLVOX��� DPSDN� GD� ODKNR� SRNDåHMR� QD� DYWRQRPHQ�
VWDWXV�]JRGRYLQRSLVMD�QD�GUXJDþHQ�QDþLQ�

�1RZ� WKH� SULPDU\� DVVXPSWLRQ� RI� WKH� SURWR�VFLHQFH� YLHZ� LV� WKDW� WKHUH� FDQ� EH� QR�
OHJLWLPDWH� PRGH� RI� XQGHUVWDQGLQJ� QRW� DQDO\]DEOH� E\� DQ� H[SOLFLW� PHWKRGRORJ\�� ,I� LW� FDQ� EH�
VKRZQ� WKDW� KLVWRU\� LV� DXWRQRPRXV�� DQG� QRW� SURWR�VFLHQFH�� LW� PXVW� EH� GRQH�� ,� WKLQN�� QRW� E\�
VKRZLQJ�WKDW� WKHUH�LV�VRPH�IDFW�RU�VHW�RI�IDFWV�ZKLFK�FDQ�EH�H[SODLQHG��KLVWRULFDOO\��EXW�QRW�
�VFLHQWLILFDOO\��� QRW� HYHQ� E\� SURYLGLQJ� DOWHUQDWLYH� PRGHO� RI� VFLHQWLILF� H[SODQDWLRQ�� EXW� E\�
FULWLTXH�RI�WKLV�DVVXPSWLRQ��2QH�PD\�DFFHSW�WKH�WKHVLV�WKDW�WKHUH�LV�QR�IDFW�LQFDSDEOH�RI�EHLQJ�
VFLHQWLILFDOO\� H[SODLQHG�� DQG� \HW� KROG� ZLWKRXW� LQFRQVLVWHQF\� WKDW� WKHUH� DUH� RWKHU� ZD\V� RI�
XQGHUVWDQGLQJ�WKH�VDPH�IDFWV����0LQN ���������

7R�� GD� ODKNR� ]JRGRYLQVNR� UD]XPHYDQMH VSUHMPHPR� NRW� DYWRQRPQR��
0LQN UD]LãþH� Y� RGQRVX� GR� ãHVWLK� SUHGSRVWDYN� R]LURPD� PQHQM�� NL� MLK�
]JRGRYLQDUML � SRQDYDGL� VSUHMHPDMR� NRW� SUDYLOQH� RSLVH� QDUDYH� VYRMHJD� GHOD��
=QRWUDM�WHK�SUHGSRVWDYN�NOMXþQR�YORJR�RGLJUD�WXGL�SULSRYHG�

���� =JRGRYLQDUML� SRJRVWR� WUGLMR�� GD� ODKNR� �YVDM� GHOQR�� UD]ORåLMR�
SUHWHNOH� GRJRGNH�� WRGD� Y� YHþLQL� WUGLMR� WXGL�� GD� QH� PRUHMR� QDSRYHGDWL
SULKRGQMLK� �WXGL� QD� WDNãQL� VWRSQML� SRSROQRVWL� R]LURPD� QHSRSROQRVWL� � NL�
REYODGXMH� UD]ODJH SUHWHNOLK� QH�� 5D]ORJRY� ]D� ]DYUDþDQMH�PRåQRVWL� QDSRYHGL MH�
SRQDYDGL� YHþ�� UD]ODJD� LQ� QDSRYHG� QDM� EL� ELOL � ORJLþQR� UD]OLþQL�� SUHWHNORVW� MH� åH�
GRJRGHQD� LQ� ILNVLUDQD�� PHGWHP� NR� MH� SULKRGQRVW� ãH� QHGRORþHQD� LQ� WRUHM� XKDMD�
YVDNL� JRWRYL� LQ� UDFLRQDOQL� QDSRYHGL�� ]JRGRYLQVND� UD]ODJD� WHUMD� GRORþHQR�
�]JRGRYLQVNR� SHUVSHNWLYR��� NL� VH� QDP� UD]SUH� ãHOH�� NR� SR]QDPR� QHNR�
]DNOMXþHQR� ]DSRUHGMH� GRJRGNRY DOL� QHN� SURFHV�� YHOLNR� UHOHYDQWQHJD�
]JRGRYLQVNHJD� JUDGLYD� ]D� VHGDQMRVW��� ]JRGRYLQDUMHP� ãH� QL� GRVWRSQR� LSG��
=DJRYRUQLNL� SURWR�]JRGRYLQH QH� PRUHMR� LQ� WXGL� QH� YLGLMR� QREHQH� SRWUHEH� SR�
��� 9� QDGDOMHYDQMX� MLK� ERPR� WDNR� LPHQRYDOL� NDU� ]DJRYRUQLNL� SURWR�]JRGRYLQH�� NHU� VH� ]DJRYDUMDOL� WR�� GD� MH�
]JRGRYLQD�ãH�QHUD]YLWD�]QDQRVW����� 1SU�� VSRPLQL�� GQHYQLãNL� ]DSLVL�� ]DXSQL� LQ� QHGRVWRSQL� SRGDWNL� DOL� GRNXPHQWL�� SLVPD� QHGRVWRSQR� LQ� ]DSUWR�
DUKLYVNR�JUDGLYR���LSG��
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VSUHMHWMX� WHK� UD]ORJRY� DOL� QMLKRYL� ]DYUQLWYL�� =DQMH� VWD�� NRW� VPR� SRMDVQLOL �
]JRUDM�� UD]ODJD� LQ� QDSRYHG� ORJLþQR� HQDNR� VWUXNWXULUDQL�� =DJRYRUQLNL�
DYWRQRPQHJD� VWDWXVD� ]JRGRYLQVNHJD� UD]XPHYDQMD MLP� ODKNR� åRJLFR�YUQHMR� WXGL�
QD� QDVOHGQML� QDþLQ�� �WRUHM� PRUDWH� SULVWDWL � WXGL� QD� WR�� GD� þHVDU� VH� Y� SUHWHNORVWL�
QL� GDOR� QDSRYHGDWL ]D� SULKRGQRVW�� WXGL� VHGDM� ]D� QD]DM� QH�PRUHPR� UD]ORåLWL�����
7DNãHQ� SRJOHG� MH� WHåMH� VSUHMHWL � � 3UL� YHþLQL� UD]ODJ� Y� ]JRGRYLQL� MH� SRPHPEQD�
WXGL� NROLJDFLMD � � W M � � UD]ODJD� ]� XPHVWLWYLMR� GRORþHQHJD� GRJRGND DOL� SURFHVD� Y�
PUHåR� LQWULQ]LþQLK� SRYH]DY� V� SUHGKRGQLPL�� VRþDVQLPL� LQ� VOHGHþLPL� GRJRGNL� LQ�
SURFHVL���� .ROLJDFLMD QL� ]JROM� VODE� SULEOLåHN� UD]ODJL +HPSORYHJD PRGHOD�����
WHPYHþ� MH� Y� QMHM� QDMWL � QHRGSUDYOMLYR� PHVWR� ]D� ]JRGRYLQVNR� SHUVSHNWLYR � � NL�
SUL�QDSRYHGL QXMQR�XPDQMND�

�1HYHUWKHOHVV��WKH�GHVFULSWLRQ�RI�H[SODQDWLRQ�DV��FROOLJDWLYH��GRHV�SRLQW�WR�VRPHWKLQJ�
HOVH�� LW� H[SUHVVHV� ZKDW� KLVWRULDQV� VHHP� WR� PHDQ� E\� �SHUVSHFWLYH��� DQG� WKH� LQVLVWHQFH� RQ�
KLVWRULFDO� SHUVSHFWLYH� VHHPV� WR� PH� PRUH� WKDW� D� PHUH� UHFRPPHQGDWLRQ� RI� WKH� DWWLWXGH� RI�
REMHFWLYLW\�RU�DQ�H[FXVH�WR�DYRLG�PDNLQJ�SUHGLFWLRQV��,W�LV�DW�OHDVW�LQ�SDUW�D�FODLP�WKDW�IRU�WKH�
KLVWRULFDO�XQGHUVWDQGLQJ�RI�DQ�HYHQW�RQH�PXVW�ORRN�EHIRUH�DQG�DIWHU��DQG�QRW�SLQH�IRU�ZKDW�LV�
QRW��� WKDW� LQ� VRPH�VHQVH�ZH�PD\�XQGHUVWDQG�D�SDUWLFXODU�HYHQW�E\� ORFDWLQJ� LW�FRUUHFWO\� LQ�D�
QDUUDWLYH�VHTXHQFH�DV�ZHOO�E\�FODVVLI\LQJ�LW�DV�DQ�LQVWDQFH�RI�DO�ODZ����0LQN ���������

=JRGRYLQVND� SHUVSHNWLYD MH� WRUHM� HOHPHQW� ]JRGRYLQVNH� UD]ODJH LQ�
UD]XPHYDQMD � � NL� ODKNR� SRMDVQL� UD]OLNR� PHG� �SRJOHGRP� QD]DM� LQ� �SRJOHGRP�
QDSUHM� � � QH� GD� EL� V� WHP� D� SULRUL� ]DQLNDOD� ORJLþQR� LGHQWLþQRVW� UD]ODJH LQ�
QDSRYHGL��7RUHM� ODKNR�SRGREQR�XJRWRYLPR�]D�SULSRYHG��GD� MH�DYWRQRPHQ�QDþLQ�
UD]ODJH V� VYRMLPL� VSHFLILNDPL� LQ� MR� ODKNR� R]QDþLPR� ]D� ]QDQVWYHQR� Y� ãLUãHP�
VPLVOX�EHVHGH����

���� =JRGRYLQDUML� ODKNR� SRJRVWR� NRW� QHSUDYLOQR� ]DYUQHMR� �KLSRWH]R�� R�
GRORþHQHP� ]JRGRYLQVNHP� GRJRGNX DOL� SURFHVX�� QH� GD� EL� WR� SRPHQLOR�� GD� MH�
QDSDþQD� Y� NDWHUHPNROL� GUXJHP� SULPHUX���� =DJRYRUQLNL� SURWR�]JRGRYLQH
PLVOLMR V� KLSRWH]R� YHGQR� QHN� VSORãHQ� ]DNRQ �DOL� WUGLWHY� V� WDNãQR� IRUPR��� NL� MH�
GHO� WHRULMH�� NDWHUR� ODKNR� HPSLULþQR� SRWUGLPR� DOL� RYUåHPR� DOL� YVDM� RPHMLPR�
QMHQR� YHOMDYQRVW�� 1DVSURWQLNL� SURWR�]JRGRYLQH SD� ODKNR� SRNDåHMR QD� GHMVWYR��
GD� ]JRGRYLQDU�� ]D� UD]OLNR� RG� �]QDQVWYHQLND�� XSRUDEOMD� KLSRWH]H� EROM� NRW�
YRGLOD� DOL � NDåLSRWH� N� SUDYLOQHPX� UD]XPHYDQMX SUHWHNORVWL� NRW� SD� NDQGLGDWH� ]D�

��� 5D]ORJ�MH�Y�WHP��GD�þH�VWD�QDSRYHG LQ�UD]ODJD HQR�LQ�LVWR��WR��GD�VH�MH�QHN�GRJRGHN åH�]JRGLO�DOL�SD�QH��QH�PRUH�
YSOLYDWL�QD�QMHJRYR�UD]ORåOMLYRVW���� *OHGH� WHJD� JOHM� WXGL� RGOLþQR� DQDOL]R� .RVHOOHFND� R� YSHWRVWL� GRJRGND Y� þDVRYQRVW�� VWUXNWXUR� LQ� SULND]�� Y�
.RVHOOHFN ���������������� 3UDY�WDNR�QL�WLVWR��NDU�MH�+HPSHO LPHO�Y�PLVOLK��NR�MH�JRYRULO�R�UD]ODJDOQL�VNLFL���� 2�WHM�SUYL�]GUDYR�UD]XPVNL�SUHGSRVWDYNL�JO��0LQN �������������� 7DNR�VH� ODKNR�QSU�� L]NDåH��GD�Y�GRORþHQHP�REGREMX�UD]SRUHGLWYH�JODVRY�Y�SDUODPHQWX�QH�PRUHPR�SRMDVQLWL�
JOHGH�QD�VRFLDOQH�UD]UHGH�LQ�LQWHUHVH�WHK�SRVDPH]QLK�UD]UHGRY��QH�GD�EL�WR�NDNRUNROL�RYUJOR�HNRQRPVNL�SRJOHG�QD�
]JRGRYLQR�Y�GUXJLK�SULPHULK�
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VNOHQMHQR� WHRULMR�� 3UL� ]JRGRYLQDUMHYLK� KLSRWH]DK� MH� SRPHPEQR� WR�� GD� VR�
SORGQH� Y� VPLVOX� VXJHVWLYQRVWL � � QH� SD� Y� VPLVOX� GHGXNWLYQRVWL� � WXGL� Y� SULPHUX��
GD� VR� QDSDþQH�� MH� QMLKRYD� YUHGQRVW� ODKNR� Y� WHP�� GD� RGSLUDMR� SRGURþMD�� NL� EL�
VLFHU� RVWDOD� VODER� DOL� SD� VSORK� QH� REUDYQDYDQD� LQ� SUREOHPDWL]LUDQD�� 9�
]JRGRYLQL� VH� WDNR� VUHþXMHPR� ]� DYWRQRPQR� YUVWR� UD]ODJH LQ� UD]XPHYDQMD�� NMHU�
�KLSRWH]H�� QH� LJUDMR� YORJH� VSORãQLK� ]DNRQRY LQ� QH� PRUHMR� ELWL � SUHPLVH� Y�
VWURJHP� GHGXNWLYQHP VNOHSDQMX�� 3UDY� ]DUDGL� WHJD�� SR� 0LQNRYHP� PQHQMX��
]JRGRYLQDUML � XYUãþDMR� VYRMR� GHMDYQRVW� QHNMH�PHG� �NURQLNR�� LQ� �]QDQRVWMR�� NRW�
LQWHUSUHWDWLYQR�QDUDFLMR � � =JROM� Y� OXþL� VOHGQMH� ODKNR� SRMDVQLPR� WXGL� LQWXLFLMR��
GD� MH� �YåLYOMDQMH��� NL� MH� GRåLYHOR� PQRJR� QDSDGRY V� VWUDQL� ILOR]RIRY� ]QDQRVWL� �
ãH�YHGQR�QD�QHN�QDþLQ�SRPHPEHQ�GHO�]JRGRYLQRSLVMD����

���� =JRGRYLQDUML� SRJRVWR� SUL]QDYDMR�� GD� VH� MLP� ]GL� SRPHPEQR��
XSRUDEQR� LQ� SORGQR� XSRUDEOMDWL� �YåLYOMDQMH��� WM � � GD� VL� ]DPLVOLMR� GRJRGNH�
NDNRU� VR� VH� ]JRGLOL� � 7R� GHMDYQRVW� R]QDþXMHMR� WXGL� NRW� YSRJOHG� DOL� LQWXLFLMR�
=DJRYRUQLNL� SURWR�]JRGRYLQH ODKNR� ]D� WDNãHQ� YSRJOHG� UHþHMR� OH�� GD� MH�
GRYROMHQ� NRW� KHYULVWLþHQ� SULSRPRþHN� �NRW� QSU�� PRGHOL� LQ� VNLFH� Y� IL]LNL� DOL �
NHPLML�� � GD� SD� JUH� UHV� ]JROM� ]D� SULSRPRþHN�� NL� ODKNR� SUHGVWDYOMD� ]DþHWQR� ID]R�
UD]LVNRYDQMD� DOL � REOLNRYDQMD� GRORþHQLK� KLSRWH]�� IRUPDOQR� SD� QH� PRUH� ELWL � GHO�
UD]ODJH DOL� UD]XPHYDQMD���� 9HQGDU� VH� SUL� WHP� RSLUDMR� QD� QHXWHPHOMHQR�
SUHGSRVWDYNR�� SR� NDWHUL� VR� SRMPL� UD]XPHYDQMD�� ]QDQVWYHQH� UD]ODJH LQ�
QDSRYHGL PHG� VHERM� LGHQWLþQL� R]LURPD� HQDNRYUHGQL�� .HU� ]D� YSRJOHG� DOL�
�YåLYOMDQMH�� QL� SURVWRUD� Y� UD]ODJL �LQ� QDSRYHGL��� QLPD� WRUHM� WXGL QREHQH�
ELVWYHQH� YORJH� SUL� UD]XPHYDQMX�� 1DVSURWQLNL� WHJD� SRJOHGD� SD� SUHWUJDMR� WR�
PRþQR� HQDþHQMH� ��]QDQVWYHQH��� UD]ODJH LQ� UD]XPHYDQMD LQ� KNUDWL� RSR]RULMR� QD�
NOMXþQR� YORJR� NRQWHNVWD� LQ� UHIOHNWLYQH� VRGEH SUL� UD]XPHYDQMX�� NR� MH�
]JRGRYLQDU� VRRþHQ� ]� ]DSOHWHQLP� VNORSRP� GRJRGNRY�� VWDQM� DOL � SURFHVRY� LQ�
QMLKRYLK� PHGVHERMQLK� SRYH]DY�� 5D]OLþQH� YUVWH� UD]ODJ� DOL� RSLVRY� ODKNR� YRGLMR�
GR� UD]XPHYDQMD ]JRGRYLQVNHJD� GRJDMDQMD� LQ� +HPSORY� PRGHO� QLPD� WX� QREHQH�
SUHGQRVWL� � NYHþMHPX� MH� Y� GRORþHQLK� R]LULK� SRPDQMNOMLY�� 7XGL� þH� R� QHNHP�
]JRGRYLQVNHP� SURFHVX�� NL� JD� SRVNXãDPR� UD]XPHWL� LQ� UD]ORåLWL � � SR]QDPR� YVD�
GHMVWYD�� ER� ãH� YHGQR� SRPHPEQR� WXGL� WR�� GD� JD� ERPR� ]QDOL� SUHVRGLWL � NRW�
FHORWR ����

��� 2�WHM�GUXJL�]GUDYR�UD]XPVNL�SUHGSRVWDYNL�JO��0LQN �������������� 3RGREQR� ]JRGRYLQDUML� WHJD� QH� VPHMR� ]DKWHYDWL� RG� VYRMLK� EUDOFHY�� UD]ODJD V� VSORãQLPL� ]DNRQL LQ� GHGXNFLMH
PRUD�ELWL�GRYROM�]D�UD]XPHYDQMH���� 7DNR� ODKNR� SR]QDPR� DOL� RSLãHPR� QHNR� SOHPLãNR� GUXåLQR� ]� QDãWHYDQMHP� YVHK� þODQRY� LQ� YVHK� QMLKRYLK�
PHGVHERMQLK�VRURGVWYHQLK�SRYH]DY�DOL�SD�SUHSURVWR�NRW�þODQH�GUXåLQH��3UYL�RSLV� MH�YVHNDNRU�WRþHQ�� WRGD�VOHGQML�
]DKWHYD�QHNH�YUVWH�SUHVRMR�R]LURPD�UHIOHNWLYQR�VRGER��NL�MH�Y�]JRGRYLQRSLVMX�]HOR�SRPHPEQD��%L�ODKNR�]JROM�]�
QDãWHYDQMHP� DOL� RSLVRP� YVHK� GHMVWHY� �ãWHYLOR�PUWYLK�� ]DSUWLK�� REVRMHQLK�� ����� SULPHUMDOL� JUR]RWH� KRORNDYVWD� �LQ�
RVWDOH� QDFLVWLþQH� ]ORþLQH�� V� 6WDOLQRYLP� QDVLOMHP� R]LURPD�QDVLOMHP� Y� VRYMHWVNL�5XVLML"�0LVOLP�� GD� MH� WR� RGOLþHQ�
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�1HYHUWKHOHVV�� LW� LV� LPSRUWDQW� WR� UHFRJQL]H� WKDW� LW� LV� QRW� LQ� DQ\� SURSHU� VHQVH� D�
�PHWKRG��� LW� LV� QHLWKHU� D� WHFKQLTXH� RI� SURRI� QRU� DQ� RUJDQRQ� RI� GLVFRYHU\� EXW� D� W\SH� RI�
UHIOHFWLYH� MXGJPHQW��$QG� LW� LV�D�NLQG�RI� MXGJPHQW�� LI� ,�DP�QRW�PLVWDNHQ�� IRU�ZKLFK�WKH�SURWR�
VFLHQFH�YLHZ�FDQ�QRW�DFFRXQW�± DQG�GRHV�QRW�ZLVK�WR����0LQN �����������

���� =JRGRYLQDUML� SRQDYDGL� QH� SUHY]HPDMR� ]DNOMXþNRY� GUXJLK�
]JRGRYLQDUMHY�� UD]HQ� þH� QLVR� SUHSULþDQL� LQ� þH� QH� VSUHMHPDMR� WXGL�
DUJXPHQWDFLMH� LQ� SRWL� GR� WHK� ]DNOMXþNRY���� 3RPHPEQD� MH� WRUHM� SRW� GR�
]DNOMXþNRY� LQ� ]JRGRYLQDUML � PRUDMR� EUDWL� GHOD� GUXJLK� ]JRGRYLQDUMHY�� QH� SD�
VDPR� XSRUDEOMDWL � QMLKRYLK� ]DNOMXþNRY�� NRW� MH� WR� VPLVHOQR� Y� QDUDYRVORYQLK�
]QDQRVWLK���� =JRGRYLQRSLVMH� WDNR�QL� NRPXODWLYQD� ]QDQRVW � � NMHU� EL� VH� YHGHQMH�
R� SUHWHNORVWL� ODKNR� SROMXEQR� VHVWDYOMDOR� LQ� QDODJDOR� QD� NXS�� ýH� EL� REYHOMDO�
+HPSORY� PRGHO� UD]ODJH� V� WHP� VHYHGD� QH� EL� ELOR� WHåDY�� NHU� EL� SUHGYLGRPD�
HQDN� SRMPRYQL� DSDUDW� �VHVWDYOMHQ� L]� SRMPRY� ]D� WLSH� GRJRGNRY�� NL� EL� QDVWRSDOL�
Y� VSORãQLK� ]DNRQLK�� RPRJRþDO� SRSROQR� HQRWQRVW� LQ� VHVWDYOMLYRVW� YHGHQMD��
7RGD� ]DNOMXþNL� LPDMR� Y� ]JRGRYLQRSLVMX� GUXJDþQR� QDUDYR�� QLVR� GRND]DQL� �NRW� Y�
QDUDYRVORYQLK� ]QDQRVWLK��� DPSDN� SUHGVWDYOMHQL�� SRJRVWR� SUHNR� QDUDWLYQHJD�
UHGD� GRJRGNRY DOL� SURFHVRY� VDPLK�� .RQWHNVW� WHJD� QDUDWLYQHJD� UHGD� XVWYDUMD�
WXGL� VSHFLILþHQ� SRPHQ� SRMPRY�� XSRUDEOMHQLK� Y� UD]ODJL�� 1DUDWLYQD� FHORWD� MH�
WRUHM� WLVWD�� NL� MH� SR� QDUDYL� UD]ODJDOQD� LQ� NL� RPRJRþD� UD]XPHYDQMH
SUHWHNORVWL���� ,Q� LGHDOQHJD� SRMPRYQHJD� DSDUDWD� ORþHQHJD� RG� ]JRGRYLQVNH�
VSUHPHPEH� VHYHGD� QL� LQ� ]JRGRYLQDU� VL� JD�� ]D� UD]OLNR� RG� QSU� ORJLND�� WXGL� QH�
PRUH�]DPLVOLWL ����

���� =JRGRYLQDUML� SRQDYDGL� SUL]QDMR� GRORþHQR� VWRSQMR� SRGREQRVWL� PHG�
SRVDPH]QLPL� GRJRGNL� DOL� SURFHVL� �QSU�� UHYROXFLMDPL��� D� Y]WUDMDMR� WXGL�� GD� QLWL �
GYD� L]PHG� WHK� QLVWD� SRSROQRPD� HQDND�� GD� VR� WRUHM� ]JRGRYLQVNL� GRJRGNL�
HGLQVWYHQL� 1HSRQRYOMLYRVW� GRJRGNRY MH� WXGL� ELVWYR� ]JRGRYLQVNH� VRGEH�
R]LURPD� ]JRGRYLQDUMHYH� SUHVRMH�� NMHU� MH� SRPHPEHQ� QHSRVUHGHQ� GRMHP�
]JRGRYLQVNHJD� GRJDMDQMD�� 7DNãQR� VRGER� ODKNR� SRLPHQXMHPR� WXGL� VLQRSWLþQD�
VRGED � � NMHU� JUH ]D� WR�� GD� SRVDPH]QH� GRJRGNH�� GHMVWYD� LQ� SURFHVH� YLGLPR�
VNXSDM��NRW�GHOH�LVWH�FHORWH�

SULPHU��NDNR�SRPHPEQD�VWD�WDNR�XSRãWHYDQMH��]JRGRYLQVNHJD��NRQWHNVWD�NRW�UHIOHNWLYQD�SUHVRMD��GD�EL�VH�ODKNR�
YVDM�SULEOLåDOL�RGJRYRURP�QD�WD�YSUDãDQMD���� 2�WHM�WUHWML�]GUDYR�UD]XPVNL�SUHGSRVWDYNL�JO��0LQN �������������� 7XNDM�QL�PLãOMHQD�IRUPDOQD�SUDYLOQRVW�DUJXPHQWDFLMH��WHPYHþ�QMHQD�NRQFHSWXDOQD�LQ�FHORVWQD�]DVQRYD���� 6HYHGD� VR� WXGL� L]MHPH�NRW� QSU�� ELRJUDILMH��PRQRJUDIVNH� ãWXGLMH�� ]DNOMXþNL�SRPRåQLK�]JRGRYLQVNLK�]QDQRVWL��
LSG���� �$QDORJRXVO\��WKH�KLVWRULDQ�WULHV�WR�XQGHUVWDQG�D�FRPSOH[�SURFHVV�DV�D�IXQFWLRQ�RI�LWV�FRPSRQHQW�HYHQWV�SOXV�
WKHLU�LQWHUUHODWLRQVKLSV��LQFOXGLQJ�FDXVDO�UHODWLRQVKLSV��SOXV�WKHLU�LPSRUWDQFH��DOO�LQWHUSUHWHG�LQ�D�ODUJHU�FRQWH[W�
RI�FKDQJH��,W�LV�SULPDULO\�WKH�V\QWD[�RI�HYHQWV��RI�FRXUVH��LQ�ZKLFK�KH�LV�LQWHUHVWHG��2QH�PLJKW�HYHQ�VD\�WKDW�WKH�
DLP�RI�KLVWRULFDO�NQRZOHGJH�LV�WR�GLVFRYHU�WKH�JUDPPDU�RI�HYHQWV��ZKHUHDV�LQ�WKH�SURWR�VFLHQFH�YLHZ�LW�LV��VR�WR�
VSHDN��WKH�ORJLF�RI�HYHQWV�DORQH�WKDW�FRXOG�GHVHUYH�WKH�QDPH�RI�NQRZOHGJH����0LQN ������������ 2�WHM�þHWUWL�]GUDYR�UD]XPVNL�SUHGSRVWDYNL�JO��0LQN �����������
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�>���@�WKH�SULPDU\�UHDVRQ�IRU�PLVXQGHUVWDQGLQJ�LV�WKH�WHQGHQF\�WR�GLYHUW�DWWHQWLRQ�IURP�
KLVWRULFDO�MXGJPHQW�DV�D�UHIOHFWLYH�DFW�WR�KLVWRULFDO�H[SODQDWLRQ�DV�D�VHULHV�RI�VWDWHPHQWV��VRPH�
RI� ZKLFK� DUH� RIIHUHG� DV� UHDVRQV� IRU� RWKHUV�� 7KH� ODWWHU� LV� RI� FRXUVH� D� SDUWLDOO\� FRUUHFW�
GHVFULSWLRQ�RI�D�ZULWWHQ�KLVWRU\��DV�RI�DQ\�DUJXPHQWDWLYH�GLVFRXUVH��%XW�LW�LV�FOHDW�WKDW�LI�WKHUH�
ZHUH� VXFK�D� WKLQJ�DV� V\QRSWLF� MXGJPHQW��DFKLHYHG�E\� VRPH�KLVWRULDQV�DQG�FRPPXQLFDWHG� LQ�
VRPH� KLVWRULHV�� QR� DQDO\VLV� RI� D� KLVWRU\� DV� D� VHULHV� RI� VWDWHPHQWV� ZRXOG� EH� DGHTXDWH� WR�
UHQGHULQJ�WKH�VHQVH�RI�VXFK�MXGJPHQW����0LQN ��������

6LQRSWLþQD� VRGED MH� SULVRWQD� WXGL� SUL� ]JRUDM� RPHQMHQHP� �YåLYOMDQMX��
R]LURPD� YSRJOHGX�� VDM� QDP� WR� RPRJRþD� YLGHWL� VWYDUL� VNXSDM�� KNUDWL� ]� QMLKRYR�
QDUDWLYQR�UD]SRUHGLWYLMR����

���� =JRGRYLQDUML� QD� VSORãQR� SUHGSRVWDYOMDMR�� GD� LPDMR� SRWHQFLDOQR�
XQLYHU]DOQR� REþLQVWYR�� ãH� SRVHEHM� JOHGH� VSORãQLK� LQ� UD]XPOMLYLK� VLQWH]�� K�
NDWHULP� WHåLMR� 0LQN QDV� V� WHP� RSR]DUMD� QD� GHMVWYR�� GD� MH� Y� YHþLQL� SULPHURY�
�]D� UD]OLNR� PRUGD� RG� HNRQRPVNH� ]JRGRYLQH� DOL� ]JRGRYLQH� ]QDQRVWL��
]JRGRYLQRSLVMH� UD]XPOMLYR� ãLURNHPX� REþLQVWYX���� 7R� QDM� EL� ELOD� SRVOHGLFD�
WHJD�� GD� MH� QDUDFLMD � NDWHUR� XSRUDEOMDMR� ]JRGRYLQDUML � � Y� RVQRYL� HQD� QDMEROM�
]GUDYR�UD]XPVNLK� REOLN� UD]ODJH LQ� Y� WHP� VPLVOX� SRGREQD� SUDNWLþQL� PRGURVWL� �
/RþLWHY� QD� �VWURJR� ]QDQVWYHQR�� QD� HQL� LQ� �SROMXGQR�� XSRUDEQR�� � � ���
]JRGRYLQRSLVMH� WDNR� QLPD� QREHQHJD� VPLVOD�� þHSUDY� VR� SRGREQH� GHOLWYH�
SULVRWQH� Y� NDU� QHNDM� GUXJLK� ]QDQRVWLK�� 7D� UD]XPOMLYRVW� L]KDMD� L]� QDUDWLYQHJD�
QDþLQD� ]JRGRYLQDUMHYH� UD]ODJH�� NL� MH� SULPHUHQ� ]D� SUHGVWDYLWHY� UHIOHNVLYQH� LQ�
VLQRSWLþQH�VRGEH��R�NDWHULK�VPR�JRYRULOL �åH�]JRUDM����


� � � � � � 
 � � � � � � 


2E� YVDNL� RG� WHK� ãHVWLK� SUHGSRVWDYN� ODKNR� ]DNOMXþLPR�� GD� MLK� QH� PRUH�
]DGRYROMLYR� SRMDVQLWL � QH� VWDOLãþH� ]DJRYRUQLNRY� SURWR�]JRGRYLQH R]LURPD�
+HPSORYHJD PRGHOD� UD]ODJH�� QH� JROR� Y]WUDMDQMH� QD� RNRSLK� HGLQVWYHQRVWL�
]JRGRYLQH� LQ� WLãþDQMH� JODYH� Y� SHVHN� SUHG� +HPSORYLPL� DUJXPHQWL�� 0LQN MH� ELO�
WDNR� HGHQ� SUYLK�� NL� MH� SUREOHP� UD]XPHO� QD� SUDYLOHQ� QDþLQ�� 1H� JUH� ]D� WR�� GD� EL�
ELOL � QHNDWHUL� GRJRGNL� �]QDQVWYHQR�� QHSRMDVQOMLYL�� QLWL � ]D� WR� GD� EL� ELOL � NRW� WDNL�
WL � SUHGPHW� ]JRGRYLQRSLVMD� DOL � SD� ]D� WR�� GD� EL� ELOR� ]JRGRYLQRSLVMH� WDNR�
�QH]QDQVWYHQR�� NRW� SUHSURVWR� SRURþDQMH� R� WHP�� NDM� VH� PL� MH� ]JRGLOR� YþHUDM��
JUH� ]D� WR�� GD� ]JRGRYLQRSLVMH� JRML� SRVHEQR� YUVWR� UD]XPHYDQMD�� NL� ]GUXåXMH�
VNORSH� GRJRGNRY LQ� SURFHVRY� Y� VWUQMHQH� FHORWH�� SRXGDUMD� SRPHQ� VLQRSWLþQH�
VRGEH�� UHIOHNVLMH� LQ� QDUDWLYQH LQWHUSUHWDFLMH SUL� XVWYDUMDQMX� DOL� RGNULYDQMX���

YHGHQMD�R�SUHWHNORVWL�
��� 2�WHM�SHWL�]GUDYR�UD]XPVNL�SUHGSRVWDYNL�JO��0LQN �������������� 'REHU�SULPHU�WDNãQH�NQMLJH�MH�QSU� GHOR�(��+REVEDZPD�R�]JRGRYLQL�����VWROHWMD�ýDV�VNUDMQRVWL����� 2�WHM�ãHVWL�]GUDYR�UD]XPVNL�SUHGSRVWDYNL�JO��0LQN �������������� 0LQNRY� ]DJRYRU� QDUDFLMH MH� ODKNR� �NRW� Y� WHM� IRUPXODFLML�� QHRGYLVHQ� RG� WHJD�� DOL� VH� RGORþLPR� ]D�
NRQVWUXNWLYL]HP DOL�UHDOL]HP��3ULP��GUXJR�SRJODYMH�
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���� 3RVWV WUXNWXUDO L]HP� �GHNRQVWUXNFL MD LQ �]JRGRYLQVND�SULSRYHG

9� WHP� GUXJHP� UD]GHONX� þHWUWHJD� SRJODYMD� VL� ERPR� SREOLåMH� RJOHGDOL�
SRVWVWUXNWXUDOLVWLþHQ LQ� GHNRQVWUXNWLYLVWLþHQ SRJOHG� QD� YORJR� LQ� SRPHQ�
SULSRYHGL� Y� ]JRGRYLQL� LQ� QHNDWHUH� SRVOHGLFH� ]D� ]JRGRYLQRSLVMH�� NL� L]KDMDMR�
R]LURPD� QDM� EL� L]KDMDOH� L]� W � � L � � �OLQJYLVWLþQHJD� REUDWD����� 1DMSUHM� VL� ERPR�
SUHGVWDYLOL � GHOLWYH� ]QRWUDM� SRJOHGD� QD� YORJR� SULSRYHGL Y� ]JRGRYLQL� LQ� QD�
]JRGRYLQRSLVMH� QDVSORK�� 2VQRYR� ER� SUHGVWDYOMDOD� GHOLWHY� QD�
UHNRQVWUXNWLYL]HP�� NRQVWUXNWLYL]HP LQ� GHNRQVWUXNWLYL]HP� � NRW� MR� QDMGHPR�
Y� NQMLJL�'HFRQVWUXFWLQJ� +LVWRU\��� $OXQD�0XQVORZD ���� 1D� NRQFX� SD� VH� ERPR�
ãH� HQNUDW� YUQLOL � N� +D\GHQX� :KLWHX LQ� QMHJRYLP� WH]DP� R� SULSRYHGL� LQ�
]JRGRYLQRSLVMX WHU�WHRULML �WURSRY�


� � � � � � 
 � � � � � � 


0XVORZ� VYRMR� NQMLJR� ]DþQH� ]� UD]PLVOHNRP�� GD� MH� Y� GDQDãQML� GREL� åH�
VSORãQR� SUL]QDQR� LQ� UD]ãLUMHQR�� GD� LPDWD� WDNR� ]JRGRYLQRSLVMH� NRW� SULSRYHG�
]QRWUDM� QMHJD� NDM� PDOR� RSUDYLWL � V� VWDULPL� PRGHOL� ]QDQVWYHQH� REMHNWLYQRVWL LQ�
JRWRYRVWMR� ]JRGRYLQVNH �5HVQLFH� � � WHU� GD� PDOR� ]JRGRYLQDUMHY� GDQGDQHV� WUGL��
GD� ODKNR� L]YHGR� DOL� SLãHMR� UHVQLFR� R� SUHWHNORVWL� � 9� ]DYHVW� ]JRGRYLQDUMHY� MH�
QDPUHþ� åH� OHJOR� SRVHEQR� GRMHPDQMH� RGQRVD� PHG� SUHWHNORVWMR� LQ� QMHQLPL�
VOHGRYL� WHU� �QDãLP�� UD]XPHYDQMHP SUHWHNORVWL� LQ� SRVWDYOMDQMHP� VPLVOD�
SUHWHNOLP� GRJRGNRP�� 3UDY� VOHGQMH� MH� RVUHGQMD� WRþND�� QD� NDWHUL� JUDGL�
SRVWVWUXNWXUDOLVWLþQR LQ�GHNRQVWUXNWLYLVWLþQR JOHGDQMH�QD�]JRGRYLQRSLVMH��

�,� ZLOO� DUJXH� WKDW� WKH� JHQXLQH� QDWXUH� RI� KLVWRU\� FDQ� EH� XQGHUVWRRG� RQO\� ZKHQ� LW� LV�
YLHZHG�QRW�VROHO\�DQG�VLPSO\�DV�DQ�REMHFWLYLVHG�HPSLULFLVW�HQWHUSULVH��EXW�DV�WKH�FUHDWLRQ�DQG�
HYHQWXDO� LPSRVLWLRQ�E\�KLVWRULDQV�RI�D�SDUWLFXODU�QDUUDWLYH� IRUP�RQ� WKH�SDVW��D�SURFHVV� WKDW�
GLUHFWO\�DIIHFWV�WKH�ZKROH�SURMHFW��QRW�PHUHO\�WKH�ZULWLQJ�XS�VWDJH����0XQVORZ �������

3ULSRYHG� MH� ]QRWUDM� GHNRQVWUXNFLMH WRUHM� SULSR]QDQD� NRW� WLVWL � QDþLQ�
SLVDQMD� ]JRGRYLQH�� NL� MH� QDMEROM� SULPHUHQ� ]D� RVPLãOMDQMH� GRJRGHQH� SUHWHNORVWL�
SD� WXGL� QDãH� ODVWQH� VHGDQMRVWL � � ,Q� NDM� WD� SRJOHG� PLVOL� V� WHP�� NR� JRYRUL� R�
SULSRYHGL"

��� =� �OLQJYLVWLþQLP� REUDWRP�� SRQDYDGL� SRLPHQXMHPR� VNXSHN� WHRULM� R]LURPD� SUHPLNRY� Y� ]DKRGQL� PLVOL� Y� ����
VWROHWMX��NL�SRXGDUMDMR�SRPHQ�GLVNXU]LYQRVWL��REOLN�UHSUH]HQWDFLMH�LQ�MH]LND�SUL�QDãL�SRWL�GR�UHVQLFH�LQ�YHGHQMD�WHU�
L]REOLNRYDQMX�WHJD�YHGHQMD��3ULPDUQR�L]KRGLãþH�YHGHQMD�MH�MH]LN��WD�ãHOH�QHNDNR�NUHLUD�UHDOQRVW��NL�MH�VDPH�QD�VHEL�
VLFHU�QL�R]LURPD�QDP�QL�GRVWRSQD��*UGLQD HQR�L]PHG�SRVOHGLF�OLQJYLVWLþQHJD�REUDWD L]SRVWDYL�WDNROH���'RVOHGQD�
ORJLþQD�DQDOL]D�SDþ�PRUH�YHOMDYQR�SUHWUHVDWL�VDPR�MH]LNRYQD�GHMVWYD�± NL�VR�LQWHUSUHWDFLMH��LQ�QH�LQWHUSUHWLUDQR��
1DYVH]DGQMH�VR�VOHKHUQR�GUXåEHQR�NRQVWUXNFLMR UHDOQRVWL�XVWYDULOL�SRVDPH]QLNL�± LQ�VLFHU�WLVWL��NL�VR�MR�RSUHGHOLOL��
.GRU�MH�QL�PLVOLO��Y�MH]LNX���R�QMHM�QLþHVDU�QH�YH����*UGLQD����������� *O��0XQVORZ �������� $OXQ�0XQVORZ MH�HGHQ�QDMEROM�]QDQLK�LQ�XYHOMDYOMHQLK�]DJRYRUQLNRY�GHNRQVWUXNWLYL]PD Y�]JRGRYLQRSLVMX��-H�
XUHGQLN�UHYLMH�5HWKLQNLQJ�+LVWRU\��NL�VH�SROHJ�+LVWRU\�	�7KHRU\�YVH�EROM�XYHOMDYOMD�NRW�HQD�L]PHG�RVUHGQMLK�UHYLM��
NL�VH�SUYHQVWYHQR�SRVYHþD�WHRULML�]JRGRYLQRSLVMD�
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�:KDW�GR� ,�PHDQ�E\�QDUUDWLYH"�:KHQ�ZH�H[SODLQ� LQ�KLVWRU\�ZH�SODFH� LWV�FRQWHQWV�DV�
HYHQWV�LQ�VHTXHQWLDO�RUGHU��D�SURFHVV�XVXDOO\�GHVFULEHG�DV�WKH�WHOOLQJ�RI�WKH�VWRU\��1R�PDWWHU�
KRZ�H[WHQVLYH�DUH�WKH�DQDO\WLFDO�DSSDUDWXVHV�ERUURZHG�IURP�WKH�VRFLDO�VFLHQFHV�DQG�EURXJKW�
WR� EHDU� RQ� WKH� SDVW�� KLVWRU\
V� SRZHU� WR� H[SODLQ� UHVLGHV� LQ� LWV� IXQGDPHQWDO� QDUUDWLYH� IRUP���
�0XQVORZ �������

3UHGHQ� QDP� 0XQVORZ SUHGVWDYL� GHOLWHY� QD� UHNRQVWUXNWLYL]HP��
NRQVWUXNWLYL]HP LQ� GHNRQVWUXNWLYL]HP Y� ]JRGRYLQRSLVMX�� RSUHGHOL� ãH� ãWLUL �
QDMSRPHPEQHMãD� YSUDãDQMD� R� QDUDYL� ]JRGRYLQRSLVMD� LQ� SULSRYHGL�� 1D�
UD]OLNRYDQMX� Y� RGJRYRULK� QD� WD� YSUDãDQMD� SUHM� RPHQMHQD� GHOLWHY� WXGL� WHPHOML� �
ýH� EL� MLK� SRY]HOL� LQ� VWUQLOL � QD� NUDWNR�� EL� MLK� ODKNR� IRUPXOLUDOL� QD� QDVOHGQML�
QDþLQ�

���� (SLVWHPRORJLMD� $OL� ODKNR� HPSLULFL]HP� OHJLWLPQR� NRQVWLWXLUD�
]JRGRYLQRSLVMH� NRW� SRVHEQR� HSLVWHPRORJLMR �R]LURPD� QDþLQ� SRWL� GR��PHWRGH� LQ�
XSUDYLþHQMH� ]JRGRYLQVNHJD� YHGHQMD�"� 3UL� WHP� YSUDãDQMX� JUH� Y� SUYL� YUVWL � ]D� WR��
DOL � ODKNR� QDMGHPR� ]QRWUDM� ]JRGRYLQRSLVMD� QHNH� SRVHEQH� QDþLQH� LQ� ]DQHVOMLYH�
PHWRGH� ]D� REOLNRYDQMH� ]DQHVOMLYHJD� LQ� REMHNWLYQHJD YHGHQMD� R� SUHWHNORVWL� � WHU�
NDM� WR� VR"� 7XNDM� L]VWRSD� SUHGYVHP� UD]XPHYDQMH� NRW� RGOLNRYDQL� LQ� SRVHEQL�
QDþLQ� GRVWRSD� GR� GRJRGHQH� SUHWHNORVWL� � 5D]XPHYDQMH� QDPUHþ� SRYH]XMH�
GRJRGNH LQ� SURFHVH�� NL� VR� VH� ]JRGLOL � Y� SUHWHNORVWL� � V� þORYHãNLPL� DNWHUML LQ�
QMLKRYLPL� UD]ORJL� WHU� QDPHQL� ]D� GHORYDQMH� LQ� RVWDOLPL� ]JRGRYLQVNLPL�
RNROLãþLQDPL��1D� WD� QDþLQ� ]JRGRYLQRSLVMH� WH� GRJRGNH DOL� SURFHVH� WXGL� UD]ODJD��
3UDY� Y� SUDYLOQHP� GRMHPDQMX� RGQRVD� PHG� UD]XPHYDQMHP�� UD]ODJR LQ�
]JRGRYLQVNLP�YHGHQMHP�OHåL�WXGL�SUDYLOQR�SRMPRYDQMH�]JRGRYLQVNH�UHVQLFH�

����9LUL� .DNãQH�VR�]QDþLOQRVWL� ]JRGRYLQVNLK�YLURY LQ�NDNãQR�YORJR� OH� WL �
LPDMR"� 3RJODYLWQD� GLOHPD� SUL� WHP� YSUDãDQMX� MH�� DOL � QDP� ODKNR� YLUL R]LURPD�
SUHRVWDQNL� SUHWHNORVWL� VSRURþLMR� NDM� QHRGYLVQHJD� LQ� REMHNWLYQHJD �QSU��
QHRGYLVQHJD� RG� �QDãHJD�� MH]LND�� SRMPRYQHJD� DSDUDWD� DOL � SUHGUD]XPHYDQMD�
VPLVOD�� LQ� REMHNWLYQHJD Y� VPLVOX� åH� L]JUDMHQHJD� REMHNWLYQHJD YHGHQMD� R�
SUHWHNORVWL�" � 7R� YSUDãDQMH� LPD� VYRM� SRGDOMãHN� Y� VSUDãHYDQMX�� DOL � ]JROM� JROL�
RSLVL�SUHWHNOLK�GRJRGNRY åH�SUHGVWDYOMDMR�]JRGRYLQVNR�YHGHQMH"

�(YHQ�ZKHQ�VWUDLJKW� IURP�WKH�GXVW\�DUFKLYH��WKH�HYLGHQFH�DOZD\V�SUH�H[LVW�ZLWKLQ�WKH�
QDUUDWLYH�VWUXFWXUHV�DQG�LV� IUHLJKWHG�ZLWK�FXOWXUDO�PHDQLQJV�± ZKR�SXW�WKH�DUFKLYH�WRJHWKHU��
ZK\�� DQG� ZKDW� GLG� WKH\� LQFOXGH� RU� H[FOXGH"� µ)DFWV¶� DUH� OLWHUDOO\� PHDQLQJOHVV� LQ� WKHLU�
XQSURFHVVHG�VWDWH�RI�VLPSOH�HYLGHQWLDO�VWDWHPHQW��7KH�HYLGHQFH�LV�WXUQHG�LQWR�µIDFWV¶�WKURXJK�
WKH� QDUUDWLYH� LQWHUSUHWDWLRQV� RI� KLVWRULDQV�� EXW� IDFWV� XVXDOO\� DOUHDG\� SRVVHV� WKHLU� RZQ�
QDUUDWRUV��DQG�WKH\�JDLQ�IXUWKHU�PHDQLQJ�ZKHQ�WKH\�DUH�RUJDQL]HG�E\�WKH�KLVWRULDQ�DV�VWUDQGV�
LQ� D� VWRU\� SURGXFLQJ� D� SDUWLFXODU�� DSSHDOLQJ�� IROORZDEOH�� EXW� DERYH� DOO� FRQYLQFLQJ�
UHODWLRQVKLS�� +LVWRULFDO� LQWHUSUHWDWLRQ� LV� WKH� ZULWWHQ� H[SODQDWLRQ� RI� WKH� SHUFHLYHG�
UHODWLRQVKLS����0XQVORZ �������
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=JRUQML� RGORPHN� NDåH�� GD� RGJRYRUL� QD� YSUDãDQMH� YLURY QH� PRUHMR� ELWL �
HQRVWDYQL�LQ�HQR]QDþQL�

����7HRULMH� LQ� NRQVWUXNFLMH SUHWHNORVWL� .DNãQD� MH� YORJD� ]JRGRYLQDUMD��
QMHJRYH� XSRUDEH� GUXåEHQLK� WHRULM � LQ� GUXJLK� UD]ODJDOQLK� RNYLUMHY� SUL�
UD]XPHYDQMX SUHWHNORVWL� LQ� NRQVWUXLUDQMX� ]JRGRYLQVNHJD�YHGHQMD"�2VQRYD� WHJD�
YSUDãDQMD� OHåL� Y� VSUHMHPDQMX� DOL� ]DYUDþDQMX� SUHGSRVWDYNH�� GD� ODKNR� SUHWHNORVW�
REMHNWLYQR UHNRQVWUXLUDPR�� NDNRU� VH� MH� ]JRGLOD�� EUH]� RSLUDQMD� QD� SRVHEQH�
UD]ODJDOQH� RNYLUMH�� ]JROM� V� SRYH]DYR� SRVDPH]QLK� DWRPDUQLK� GHMVWHY����
6SUHMHPDQMH� WH� SUHGSRVWDYNH� RG� ]JRGRYLQDUMHY� QH� WHUMD� ]JROM� REMHNWLYQHJD LQ�
QHSULVWUDQVNHJD� GHOD� ]� YLUL LQ� V� WHP� JROHJD� XJRWDYOMDQMD� GHMVWHY� WHPYHþ� WXGL�
]DYUDþDQMH� YVDNH� GUXåEHQH� WHRULMH� �QSU�� PDUNVLVWLþQHJD� HNRQRPVNHJD�
GHWHUPLQL]PD�� SUL� UD]ODJL LQ� LQWHUSUHWDFLML SUHWHNORVWL� � .RW� QDMYLGQHMãH�
SUHGVWDYQLNH� ]DYUDþDQMD� ]JRUQMH� SUHGSRVWDYNH� SD� 0XQVORZ Y� ���� VWROHWMX�
L]SRVWDYL� IUDQFRVNR� ãROR� $QDORY�� PDUNVLVWLþQR� ]JRGRYLQRSLVMH�� DQWURSRORãNR�
RULHQWLUDQR� VRFLDOQR� ]JRGRYLQRSLVMH�� QRYR� HNRQRPVNR� ]JRGRYLQR� LQ�
PRGHUQLVWLþQR� ]DVQRYDQR� NRPSDUDWLYQR ]JRGRYLQRSLVMH���� 3RVHEQD� YUVWD�
]DYUDþDQMD� ]JRUQMH� SUHGSRVWDYNH� MH� WXGL� GHNRQVWUXNWLYL]HP�� V� WHJD� YLGLND�
QHNDNãQD� SRGYUVWD� NRQVWUXNWLYL]PD�� NL� SD� QDUHGL� NRUDN� YHQ� L]� NRQVWUXNFLMH LQ�
REMHNWLYQH ]JRGRYLQVNH� UHVQLFH� V� WHP�� NR� NRQVWUXNFLMR VDPR� YLGL� NRW� L]YRUQR�
]JRGRYLQVNR�

�0RGHUQLVW�HPSLULFLVP�LV�LQ�FULVLV�EHFDXVH�RI�WKH�REMHFWLRQ�WKDW�PHDQLQJ�LV�JHQHUDWHG�
E\�VRFLDOO\�HQFRGHG�DQG�FRQVWUXFWHG�GLVFXUVLYH�SUDFWLFHV�WKDW�PHGLDWH�UHDOLW\�VR�PXFK�VR�WKDW�
WKH\�HIIHFWLYHO\�FORVH�RII�GLUHFW�DFFHVV� WR� LW��7KLV�VLWXDWLRQ� LV�FRPSRXQGHG�ZKHQ� ODQJXDJH� LV�
FRQVLGHUHG� QRW� WR� EH� D� SXUH� PHGLXP� RI� UHSUHVHQWDWLRQ�� ,V� LW� DQ\� ORQJHU� SRVVLEOH� WR� ZULWH�
KLVWRU\�ZKHQ�QRW�RQO\�DUH�ZH� ORRNLQJ�DW� LW� WKURXJK�RXU�FRQVWUXFWHG�FDWHJRULHV�RI�DQDO\VLV�±
UDFH��FODVV��JHQGHU�± EXW� WKH�QDUUDWLYH�PHGLXP�RI�H[FKDQJH� LWVHOI�FRQIRXQGV� WKH�UHDOLVW�DQG�
HPSLULFLVW� GHSHQGHQFH� XSRQ� ZKDW� RQH� FRPPHQWDWRU� KDV� FDOOHG� DQ� 
DGHTXDWH� OHYHO� RI�
FRUUHVSRQGHQFH� EHWZHHQ� UHSUHVHQWDWLRQV� RI� WKH� SDVW� DQG� WKH� SDVW� LWVHOI
� DV� LW� RQFH� DFWXDOO\�
H[LVWHG��>«@�7KLV�PHDQV�WKDW�ZULWLQJ�KLVWRU\�UHTXLUHV�WKH�HPSORWPHQW�RI�WKH�SDVW�QRW�MXVW�DV�D�
ZD\�RI�RUJDQL]LQJ�WKH�HYLGHQFH��EXW�DOVR�WDNLQJ�LQWR�DFFRXQW�WKH�UKHWRULFDO��PHWDSKRULFDO�DQG�
LGHRORJLFDO�VWUDWHJLHV�RI�H[SODQDWLRQ�HPSOR\HG�E\�KLVWRULDQV����0XQVORZ �������

���� =JRGRYLQRSLVMH� LQ� SULSRYHG� .DNãHQ� SRPHQ� LPD� SULSRYHG� ]D�
]JRGRYLQVNR� UD]ODJR"� 1DMRVQRYQHMãD� YORJD� SULSRYHGL� R]LURPD� SULSRYHGQH�
REOLNH� UD]ODJH Y� ]JRGRYLQRSLVMX� MH YVHNDNRU� SRYH]RYDQMH� þDVRYQR� LQ�
SURVWRUVNR� ORþHQLK� GRJRGNRY�� SURFHVRY�� RVHE� LQ� GUXåEHQLK� VWUXNWXU� Y�
]DNOMXþHQR� FHORWR� V� VYRMLP� QRWUDQMLK� QDUDWLYQLP� UHGRP�� NL� PX� ODKNR� QDãH�
UD]XPHYDQMH VOHGL�� ,]� WHJD� VOHGL�� GD� MH� SULSRYHG� WRUHM� ]DSRUHGMH� WUGLWHY� R�
��� &ROOLQJZRRG MH�VWDOLãþH��NL�WDNãQR�SUHGSRVWDYNR�VSUHMHPD��LPHQRYDO�µQDLYQL�UHDOL]HP¶���� 2�WHP�JO��0XQVORZ ���������LQ�������
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SUHWHNORVWL� � NMHU� MH� OH� WD� RSLVDQD� LQ� UD]ORåHQD���� .HU� VH� SUL� WDNãQL� UD]ODJL
]JRGRYLQDU� SRJRVWR� QH� PRUH� L]RJQLWL � GRORþHQL� UDYQL� SRVSORãHYDQMD� LQ� XSRUDEL�
VSORãQLK� NDWHJRULM� LQ� NHU� MH� VNR]L� SULSRYHG� ]PRåQR� XVWYDUMDWL � QRYH�� GRGDWQH�
SRPHQH�� V� WHP� SRPHQ� SRVDPH]QH� SULSRYHGL� SUHVHJD� YHþ� NRW� ]JROM� YVRWR�
SRVDPH]QLK� WUGLWHY���� 7R� þHWUWR� YSUDãDQMH� MH�PRþQR� YH]DQR� WXGL�QD� UD]SUDYR�R�
QDUDWLYQL ]DVQRYDQRVWL� GRJRGHQH� SUHWHNORVWL� � NL� VPR� MR� RSLVDOL� åH� Y� GUXJHP�
SRJODYMX����


� � � � � � 
 � � � � � � 


1D� RVQRYL� WHK� L]KRGLãþQLK� YSUDãDQM�0XQVORZ Y� QDGDOMHYDQMX� ORþXMH�PHG�
WUHPL� RVQRYQLPL� YUVWDPL� R]LURPD� SULVWRSL� N� ]JRGRYLQRSLVMX��
UHNRQVWUXNWLYL]PRP�� NRQVWUXNWLYL]PRP LQ� GHNRQVWUXNWLYL]PRP�� 1DMSUHM� VL�
ERPR� UD]OLNH�PHG� WHPL� SREOLåMH� RJOHGDOL� � QDWR� SD� SUHGVWDYLOL � QHNDWHUD� VWDOLãþD�
+D\GHQD�:KLWHD�� NL� JD� XYUãþDMR� Y� VOHGQML� SULVWRS� LQ� VNOHQLOL � V� NUDMãR� RFHQR� LQ�
NULWLNR�WDNãQH�GHOLWYH�]JRGRYLQRSLVMD�

2VQRYQD� SUHGSRVWDYND� UHNRQVWUXNWLYLVWLþQHJD� SULVWRSD� Y�
]JRGRYLQRSLVMX� MH� NRUHVSRQGHQFD� PHG� SUHWHNORVWMR�� NR� VH� MH� GHMDQVNR� ]JRGLOD�
LQ� ]JRGRYLQVNLP� YHGHQMHP� R� QMHM�� =JRGRYLQDUMHYR� YORJR� WD� SULVWRS� YLGL�
SUHGYVHP� Y� UDFLRQDOQL�� QHRGYLVQL LQ� QHSULVWUDQVNL� UHNRQVWUXNFLML SUHWHNORVWL�
SUHNR� YLURY LQ� QMHQLK� SUHRVWDQNRY�� 5H]XOWDW� WDNãQHJD� GHOD� MH� REMHNWLYQR
YHGHQMH� R� SUHWHNORVWL� � ýH� ]JRGRYLQDU� åH� LQWHUSUHWLUD� UD]OLþQH� GRJRGNH DOL�
SURFHVH�� SRþQH� WR� ]JROM� Y� OXþL� WHK� GRJRGNRY LQ� SURFHVRY� VDPLK�� NL� QDM� EL� WR�
LQWHUSUHWDFLMR LQKHUHQWQR� åH� YVHERYDOL� � 7RUHM�� þH� MH� WD� LQWHUSUHWDFLMD QDUDWLYQD��
MH� QDUDWLYQRVW YVHERYDQD� åH� Y� ]DVQRYL� ]JRGRYLQVNHJD� GRJDMDQMD� VDPHJD��
2EMHNWLYQR� ]JRGRYLQVNR� YHGHQMH� QDM� EL� WRUHM� SR� UHNRQVWUXNWLYLVWLþHP SRJOHGX�
QD� ]JRGRYLQRSLVMH� L]KDMDOR� QHSRVUHGQR� L]� YLURY�� SUL� þHPHU� QDM� EL� VH�
]JRGRYLQDUML � L]RJLEDOL� YVDNUãQLP� LGHRORJLMDP�� NHU� EL� WR� QHL]RJLEQR� YRGLOR� N�
SLVDQMX� �GHJHQHULUDQH�� ]JRGRYLQH�� WM � � ]JRGRYLQH� SLVDQH� ]� HQH� VDPH�
SHUVSHNWLYH�� NL� EL� ELOD� VDPHPX� ]JRGRYLQVNHPX� GRJDMDQMX� ]XQDQMD�� 7D� GHMVWYD�
VR GREUR� YLGQD� WXGL� L]� SRWL� QDVWDMDQMD� LQ� SUHGVWDYLWYH� ]JRGRYLQVNHJD� YHGHQMD��
NRW� MR� RSLãH� 0LFKDHO� 6WDQIRUG�� 7D� MH� QDVOHGQMD�� RG� GRJRGNRY N� YLURP ± RG�
YLURY N� NRQVWUXNFLML � �VHYHGD� JUH � WXNDM � ]D � UH�NRQVWUXNFL MR Y� 0XQVORZHP VPLVOX� � VD M � JUH �
��� �$�KLVWRULFDO�QDUUDWLYH� LV�D�GLVFRXUVH� WKDW�SODFHV�GLVSDUDWH�HYHQWV� LQ�DQ�XQGHUVWDQGDEOH�RUGHU� >«@�VXFK�D�
QDUUDWLYH�LV�DQ�LQWHOOLJLEOH�VHTXHQFH�RI�LQGLYLGXDO�VWDWHPHQWV�DERXW�WKH�SDVW�HYHQWV�DQG�RU�WKH�H[SHULHQFHV�RI�WKH�
SHRSOH�RU�WKHLU�DFWLRQV��FDSDEOH�RI�EHLQJ�IROORZHG�E\�D�UHDGHU�ZKLOH�KH�VKH�LV�SXOOHG�WKURXJK�WLPH�E\�WKH�DXWKRU�
WRZDUGV�WKH�FRQFOXVLRQ����0XQVORZ������������ .DVQHMH� ERPR� YLGHOL�� GD� SRGREQR� WUGL� WXGL� -HU]\� 7RSROVNL�� NR� GRND]XMH�� GD� UHVQLþQRVW FHORWH� SULSRYHGL� Y�
]JRGRYLQRSLVMX�QL�HQRVWUDQVNR�RGYLVQD�RG�UHVQLþQRVWQLK�YUHGQRVWL�QMHQLK�SRVDPH]QLK�GHORY�R]LURPD�WUGLWHY��*O��
WUHWML�UD]GHOHN�þHWUWHJD�SRJODYMD���� �$UH�ZH�MXVWLILHG�LQ�FODLPLQJ�WKDW�EHFDXVH�RXU�OLYHV�DUH�QDUUDWLYLVHG�DQG�ZULWWHQ�KLVWRU\�LV�D�WH[W��WKHQ�VXUHO\�
WKH� SDVW� LWVHOI� FRQIRUPV� WR� WKH� VWUXFWXUH� RI� QDUUDWLYH"�:KLWH UHYHUVHV� WKH� DUJXPHQW�± WKH� QDUUDWLYH� GRHV� QRW�
SUHH[LVW�EXW�D�QDUUDWLYH�LV�LQYHQWHG�DQG�SURYLGHG�E\�WKH�KLVWRULDQ�&RQVHTXHQWO\��WKHUH�DUH�PDQ\�GLIIHUHQW�VWRULHV�
WR�EH�WROG�DERXW�WKH�VDPH�HYHQWV��WKH�VDPH�SDVW����0XQVORZ��������
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]D� ]JRO M � SRQRYQR� LPDJLQDFL MR GHMDQVNRVW L � � NRW � VH � MH � ]JRGLOD � � Y� ]JRGRYLQDU MHYL � JODYL� ± RG�
NRQVWUXNFLMH N� ]JRGRYLQRSLVMX� ± RG� ]JRGRYLQRSLVMD� LQ� ]JRGRYLQDUMHY� N� ]DYHVWL�
MDYQRVWL� ± RG� ]DYHVWL� MDYQRVWL� N� GHORYDQMX� WH� MDYQRVWL� �Y� ]JRGRYLQL� VDPL���
5HNRQVWUXNWLYLVWL � SRJRVWR� ]DYUDþDMR� WXGL� �YåLYOMDQMH�� NRW� LQVWUXPHQW�
]JRGRYLQVNHJD� VSR]QDQMD� DOL � UD]XPHYDQMD���� 3RVOHGLFD� YVHK� WHK� GHMVWHY� MH�
WXGL� WD�� GD� PRUDMR� UHNRQVWUXNWLYLVWL ]DYUQLWL � SRQRYQR� SLVDQMH� ]JRGRYLQH� LQ�
WDNR� QDVSURWRYDWL� ]QDQHPX� UHNOX� �LQ� GHMVWYX�� R� ]JRGRYLQRSLVMX�� GD� �QRYL�
URGRYL� SLãHMR� ]JRGRYLQR� QD� QRYR��� 3RWUHEH� SR� YQRYLþQHP� SLVDQMX� ]JRGRYLQH�
�QSU�� QHNHJD� REGREMD�� SR� WHP� SRJOHGX� QL�� UD]HQ� þH� QH� JUH� ]D� RGNULWMH� QRYLK��
SUHM� QH]QDQLK� YLURY�� 5HNRQVWUXNWLYL]HP MH� YSHW� WXGL� Y� L]UD]LWR� DQWL�WHRUHWLþQR�
GUåR�� =JRGRYLQRSLVMH� WDNR� QL� Y� �VNRUDM�� QREHQHP� NOMXþQHP YLGLNX� SRGREQR�
GUXåEHQLP� YHGDP� �DOL� VWUXNWXUDOL]PX�� DQWURSRORJLML� � O L WHUDUQL� WHRULML � � LSG����
8VPHUMHQR� MH� Y� NRQNUHWQRVW�� QHSRQRYOMLYRVW� LQ� N� ]YHVWHPX� VOHGHQMX� YLURP��
PHGWHP�NR�VR�VOHGQMH�YHGQR�SRYH]DQH�V�VSORãQRVWPL�LQ�VSHNXODFLMR�

3R� GUXJL� VWUDQL� MH� PRWLYDFLMD� ]D� NRQVWUXNWLYL]HP Y]QLNQLOD� SUDY� L]�
åHOMH� SR� SUHVHJDQMX� SUHSURVWLK� SULSRYHGL� LQ� UD]ODJ� SRVDPH]QLK� ]JRGRYLQVNLK�
GRJRGNRY LQ� SURFHVRY� Y� OXþL� QMLKRYH� QHSRQRYOMLYRVWL� LQ� HGLQVWYHQRVWL� �
.RQVWUXNWLYL]HP� SUHGSRVWDYOMD�� GD� ODKNR� ]JRGRYLQDU� UD]ORåL� åH� GRJRGHQR�
SUHWHNORVW� OH� JOHGH� QD� åH� SUHM� Y]SRVWDYOMHQL� �VSORãQL�� UD]ODJDOQL� RNYLU�� *UH� ]D�
QHNDNãQR� PHWD�SULSRYHG�� NL� MR� Y� QDMYHþML� PHUL� VHVWDYOMDMR� VSORãQL� ]DNRQL
]JRGRYLQVNHJD� GRJDMDQMD� LQ� þORYHNRYHJD� GHORYDQMD� VNR]L� WRN� ]JRGRYLQH���� 7R�
SD�REHQHP�QH�SRPHQL�QXMQR�þLVWHJD�GHWHUPLQL]PD�Y�]JRGRYLQL����

�)RU� VXFK� SUDFWLWLRQHUV�� FRQVWUXFWLRQLVW� PRGHO�PDNLQJ� LV� QRW� WDNHQ� QHFHVVDULO\� WR�
LQYROYH� ILWWLQJ� HYHQWV� LQWR�D�SUHFRQFHLYHG�SDWWHUQ��)RU�DOO� WKHVH�KLVWRULDQV��DV�ZLWK� WKRVH�RI�
0RGHUQLVDWLRQ�6FKRRO��WKH�LPSRVLWLRQ�RI�DQ�H[SODQDWRU\�IUDPHZRUN�GRHV�QRW�GLPLQLVK�KXPDQ�
DJHQF\�� LQWHUQDWLRQDOLW\��RU�FKRLFH� LQ� WKH�SDVW��EXW�UDWKHU�HQULFKHV�RXU�XQGHUVWDQGLQJ�RI� LW����
�0XQVORZ ��������

��� 'REHU�SULPHU�]D�WR�SRVWDYNR�MH�QSU��6WDQIRUG��=DQM�]JRGRYLQDU�NRW�]JRGRYLQDU�QH�XSRUDEOMD��R]LURPD�QH�VPH�
XSRUDEOMDWL�� QREHQH� SRVHEQH� �YHãþLQH�� YåLYOMDQMD� DOL� NUHDWLYQH� LPDJLQDFLMH�� NL� EL� VHJDOD� RQNUDM� XJRWDYOMDQMD�
QHSRVUHGQLK�GHMVWHY��NL�VOHGLMR�L]�YLURY��'RSXãþHQH�SD�VR�RELþDMQH�R]LURPD�YVDNGDQMH�]GUDYR�UD]XPVNH�LQWXLFLMH��
NL�MLK�GHOLMR�WDNR�]JRGRYLQDUML�NRW�QH]JRGRYLQDUML���3HRSOH�KDYH�DQ�DOPRVW�LQWXLWLYH�XQGHUVWDQGLQJ�RI�KXPDQ�OLIH�
DQG�VRFLHW\�ZKLFK��IRU�H[DPSOH��HQDEOHV�WKH�UHDGHU�RI�D�QRYHO�RU�WKH�VSHFWDWRU�RI�D�GUDPD�WR�HQWHU�LQ�WKRXJKW�DQG�
IHHOLQJ�LQWR�WKH�ZRUOG�SRUWUD\HG��6LQFH�ZH�NQRZ�KRZ�KXPDQV�JHQHUDOO\�OLYH��ZLWK�D�OLWWOH�SUDFWLFH�ZH�FDQ�PDNH�
WKH�QHFHVVDU\�DGMXVWPHQW�WR�WKH�VRFLDO�PLOLHX�RI�D�FODVV��FRXQWU\�RU�DJH�RWKHU�WKDW�RXU�RZQ����6WDQIRUG ��������
2�YåLYOMDQMX�JO��6WDQIRUG ����������������� 9� WHP� VPLVOX� MH� NRQVWUXNWLYL]HP�� NRW� JD� YLGL� SRVWVWUXNWXUDOL]HP�� QHNDNãHQ� DQDORJRQ� LQ� PQRJR� EOLåMH�
+HPSORYHP PRGHOX� UD]ODJH LQ� ]QDQVWYHQRVWL� ]JRGRYLQH�� NL� VPR� JD� SUHGVWDYLOL� Y� SUHMãQMHP� UD]GHONX�� NRW� SD�
UHNRQVWUXNWLYL]HP��NL�GHOL�PQRJH�LQWXLFLMH�]�+HPSORYLPL�QDVSURWQLNL����� 7DNãQD�PLVHO� EL� ODKNR� VOHGLOD� QDVOHGQMHPX� VNOHSDQMX�� þH�VR� Y� ]JRGRYLQL� QD� GHOX� QHNDNãQL� VSORãQL� ]DNRQL��
SRWHP�MH�]�YVDNLP�SUHGKRGQLP�VWDQMHP�VYHWD�SOXV�WHPL�]DNRQL�åH�GRORþHQR�WXGL�QDVOHGQMH�VWDQMH�VYHWD�
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9VHHQR� SD� LPD� NRQVWUXNWLYL]HP WXGL� QHNDM� VNXSQLK� SRWH]� ]�
UHNRQVWUXNWLYL]PRP� QSU�� YHUR� Y� REVWRM� REMHNWLYQH ]JRGRYLQVNH� UHVQLFH����
3RPHPEQD� WRþND� UD]KDMDQMD� SD� MH� YORJD� SULSRYHGL� Y� ]JRGRYLQRSLVMX��
5HNRQVWUXNWLYL]HP MR� EUH]� SRVHEQLK� ]DGUåNRY� VSUHMHPD� NRW� LQVWUXPHQW�
]JRGRYLQVNH� UD]ODJH LQ� UD]XPHYDQMD�� PHGWHP� NR� MH� SULSRYHG� ]D�
NRQVWUXNWLYL]HP EROM� RYLUD� NRW� SD�SUHGQRVW� ]JRGRYLQRSLVMD�� MH� VLFHU� WROHULUDQD��
D� ]� PQRJLPL� ]DGUåNL�� 7DNR� 0XQVORZ YLGL� VORYLWL � þODQHN� /DZUHQFD� 6WRQHD� R�
�YUQLWYL� SULSRYHGQH� XPHWQRVWL���� NRW� RGJRYRU� QD� ]DWRQ� PRþL�
NRQVWUXNWLYLVWLþQHJD� ]JRGRYLQRSLVMD� LQ� SR]LY� N� YUQLWYL� N� SUHSURVWHPX�
UHNRQVWUXNWLYL]PX���� =D�0XQVORZD SD� VOHGQML� QL� SUDYL� RGJRYRU�� 3RWUHEQR� VL� MH�
QDPUHþ�RJOHGDWL�ãH�WUHWMR�YLGHQMH�]JRGRYLQRSLVMD��WM � �GHNRQVWUXNFLMR����

2VUHGQML� YLGLN� GHNRQVWUXNWLYL]PD MH� ]DYHVW�� GD� MH� WXGL� SULSRYHG� Y�
]JRGRYLQL� DOL � R� ]JRGRYLQL� ]JROM� UHSUH]HQWDFLMD� UHDOQRVWL� ]� ]JRGRYLQVNR�
YVHELQR�� (GHQ� L]PHG� YLURY WHJD� YLGLND� MH� ]DYHVW� R� QDUDYL� MH]LND� LQ� QMHJRYL�
XSRUDEL� NRW� VUHGVWYD� ]D� RSLVRYDQMH� LQ� UD]XPHWMH� VYHWD� RNROL� QDV�� -H]LN� MH� Y�
VYRMHP� ELVWYX� VDP� UHSUH]HQWDFLMVNL� LQ� NRQVWLWXLUD� UHDOQRVW�� QH� SD� MR� ]JROM�
REMHNWLYQR RGVOLNDYD�� 3RVOHGLFD� WHJD� MH�� GD� MH� Y� WHM� OXþL� WXGL� ]JRGRYLQVNR�
YHGHQMH� �NROLNRU� JD� QDKDMDPR� Y� MH]LNX�� YSHWR� Y� GUXåEHQRVW� LQ� SHUVSHNWLYLþQR��
NROLNRU�MH�SUHNR�MH]LND�YSHWR�Y�GRORþHQD�UD]PHUMD�PRþL�Y�NXOWXUL�

�7KH�LGHD�WKDW�ZH�FRQVWDQWO\�LQWHUYHQH�LQ�WKH�UHDO�ZRUOG�WKURXJK�ODQJXDJH�PHDQV�WKDW�
ZH� FDQQRW� DFKLHYH� GLUHFW� UHSUHVHQWDWLRQ� RI� UHDOLW\�� DQG� WKH� FRUUHVSRQGHQFH� WKHRU\� RI�
NQRZOHGJH� FROODSVHV�� :KLOH� DW� RQH� OHYHO� LW� PD\� VHHP� REYLRXV� WKDW� RXU� ZRUOG� NQRZQ� WR� XV�
WKURXJK� ODQJXDJH�� DQG� WKDW� ODQJXDJH�XVH� PDNHV� NQRZLQJ� SRVVLEOH�� WKLV� LV� QHYHU�
DFNQRZOHGJHG�E\�LQXUHG�UHFRQVWUXFWLYLVWV�DV�FHQWUDO�WR�WKH�ZULWLQJ�RI�KLVWRU\��RU�LI�LW�LV�QRWHG�
E\�IHZ��LW�LV�MXVW�DQRWKHU�FRQVWUDLQW�DPRQJ�PDQ\����0XQVORZ ��������

=D�]JRGRYLQRSLVMH�LPD�WR�SRPHPEQH�SRVOHGLFH�
��� �$V�PRGHUQLVW�YLVLRQV�RI�KLVWRU\��UHFRQVWUXFWLRQLVP�DQG�LWV�FRQVWUXFWLRQLVW�FRXVLQEUDQFKHG�QRW�RYHU�ZKDW�LV�
WKHLU�VKDUHG�EHOLHI�LQ�WKH�VHSDUDWH�H[LVWHQFH�RI�IDFWXDO�NQRZOHGJH�GHULYHG�IURP�WKH�REVHUYDEOH�HYLGHQFH��EXW�XSRQ�
HPSLULFLVW� FODLP� WKDW� LW� LV� SRVVLEOH� WR� EXLOG� KLJK�RUGHU� DQG�ZHOO�MXVWLILHG� LQWHUSUHWDWLRQV� XSRQ�REVHUYDEOH� DQG�
VLQJXODU�HYLGHQFH�DORQH����0XQVORZ����������� 6WRQH��/�� �7KH�5HYLYDO�RI�1DUUDWLYH��5HIOHFWLRQV�RQ�D�1HZ�2OG�+LVWRU\��JO��6WRQH ������VORYHQVNL�SUHYRG��
�9UQLWHY�SULSRYHGQH�XPHWQRVWL��UD]PLãOMDQMH�R�QRYHP�VWDUHP�]JRGRYLQRSLVMX��JO��6WRQH �������� 2VQRYQH�6WRQHRYH�WH]H�Y�þODQNX�VR��]JRGRYLQDUML�VSHW�]DþHQMDMR�SLVDWL�]JRGEH��WH�QRYH�]JRGEH�VH�XNYDUMDMR�]�
åLYOMHQMHP�� REþXWML� OMXGL�� �QHSRPHEQRVWLPL��� LSG��� PHWRGD� Y� R]DGMX� PRUD� ELWL� NRPELQDFLMD� DQDOL]H� LQ�
SULSRYHGRYDQMD�]JRGEH��YNOMXþHYDWL�PRUDPR�QRYH�YLUH��QL�SRWUHEQR�QXMQR�VOHGLWL�VWDULP�PRGHORP�]JRGE��Y]JOHG�
VR� ODKNR� WXGL� PRGHUQL� URPDQL�� VLPEROL]HP�� SVLKRDQDOL]D�� ]JRGED� QL� SRGDQD� ]DUDGL� VDPH� VHEH�� DPSDN� ]�
QDPHQRP��GD�RVYHWOL�QHN�QDþLQ�GHORYDQMD�DOL�GHO�åLYOMHQMD�OMXGL��LSG���*O��6WRQH �����DOL��������9�WHM�OXþL�MH�JOHGH�
ERJDWRVWL�LGHM�Y�þODQNX�PRUGD�0XQVORZRY�RþLWHN�R�SRYUDWNX�N�SUHSURVWHPX�UHNRQVWUXNWLYL]PXSUHRVWHU������� =D�EROM�MDVQR�RGGYRMHYDQMH�UHNRQVWUXNWLYL]PD LQ�NRQVWUXNWLYL]PD RG�GHNRQVWUXNWLYL]PD VL�SRJOHMPR�ãHVW�WRþN��
NL� MLK�0XQVORZ SULSLãH� SUYLPD�GYHPD�������7KH�SDVW� �OLNH� WKH� SUHVHQW�� LV� UHDO� DQG� µWUXWK¶� FRUUHVSRQGV� WR� WKDW�
UHDOLW\� WKURXJK� WKH�PHFKDQLVP�RI� UHIHUHQWLDOLW\�DQG� LQIHUHQFH�± WKH�GLVFRYHU\�RI� IDFWV� LQ� WKH�HYLGHQFH����� )RU�
UHFRQVWUXFWLRQLVWV�� IDFWV� QRUPDOO\� SUHFHGH� LQWHUSUHWDWLRQ�� DOWKRXJK� FRQVWUXFWLRQLVWV� DUJXH� WKDW� LQGXFWLYH�
UHDVRQLQJ� FDQQRW� RSHUDWH� LQGHSHQGHQWO\� RI� WKH� GHGXFWLRQ� RI� JHQHUDOL]HG� H[SODQDWLRQV����� 7KHUH� LV� D� FOHDU�
GLYLVLRQ�EHWZHHQ� IDFW�DQG�YDOXH������+LVWRU\�DQG� ILFWLRQ�DUH�QRW� WKH� VDPH����� 7KHUH� LV�D�GLYLVLRQ�EHWZHHQ� WKH�
NQRZHU�DQG�WKDW�ZKLFK�LV�NQRZQ� ��� 7UXWK�LV�QRW�SHUVSHFWLYDO���2�WHP�JO��0XQVORZ ��������
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�7KH�GHFRQVWUXFWLRQLVW�KLVWRULDQ�>���@�PDLQWDLQV�WKDW�HYLGHQFH�RQO\�VLJQSRVWV�SRVVLEOH�
UHDOLWLHV� DQG� SRVVLEOH� LQWHUSUHWDWLRQV� EHFDXVH� DOO� FRQWH[WV� DUH� LQHYLWDEO\� WH[WXDOLVHG� RU�
QDUUDWLYLVHG� RU� WH[WV� ZLWKLQ� WH[WV�� :KHQ� ZH� KLVWRULDQV� LQWHUSUHW� WKH� SDVW� ZH� ZULWH� WH[WV� WR�
PDUVKDO� LGHDV�� WR� VLIW� DQG� VRUW� HYLGHQFH�� DQG� WKHUHE\� LQHYLWDEO\� DQG� SULPDU\� LPSRVH� D�
QDUUDWLYH� RU� WH[WXDO� VKDSH� RQ� WKH� SDVW�� >���@� ,I� GHFRQVWUXFWLRQLVW� KLVWRULDQV� DUH� FRUUHFW�� DQG�
KLVWRU\�DV�NQRZOHGJH�LV�QRW�GLVFRYHUHG��EXW�LV�SURGXFHG�LQ�DQG�WKURXJK�ODQJXDJH�± DV�D�WH[W�±
WKHQ� WKHUH� FDQ� EH� QR� UHDOLW\� VKRUQ� RI� SUHVXSSRVLWLRQ�� QRU� WKH� LQWHUSUHWDWLYH� VKDSLQJ� RI�
KLVWRULDQV��7KLV�LV�QRW�D�GLVDJUHHPHQW�RYHU�KLVWRULFDO�REMHFWLYLW\��EXW�PRUH�DERXW�KRZ�WKRXJKW�
LWVHOI� FDQ� EH� DSSUHKHQG� WKH� SUHVXPHG� 
UHDO
� RU� WUXWKIXO� ZRUOG� 
RXW� WKHUH
� WKURXJK� DQ�
DFNQRZOHGJHPHQW� RI� WKH� 
YDULHWLHV� RI� UHDOLWLHV
�� RU� HYHQ� UHFRJQL]H� KLVWRU\
V� XOWLPDWHO\�
PHDQLQJOHVV��DQG�WKHUHIRUH�RSHQ��QDWXUH����0XQVORZ ��������


� � � � � � 
 � � � � � � 


6HGDM� ERPR� QD� NUDWNR� SUHGVWDYLOL � ãH� QHNDWHUH� �GHNRQVWUXNFLMVNH��
HOHPHQWH� ]JRGRYLQRSLVMD�� NRW� JD� YLGL� +D\GHQ� :KLWH � � 2VUHGRWRþLOL � VH� ERPR�
SUHGYVHP� QD� WLVWH�� NL� VH� QHSRVUHGQR� GRWLNDMR� ]JRGRYLQVNH� SULSRYHGL�� .RW� VPR�
RPHQLOL� åH�Y�GUXJHP�SRJODYMX�� VR�]D�:KLWHD ]JRGRYLQVNH�]JRGEH�XVWYDUMHQH� LQ�
L]QDMGHQH�� QH� SD� QDMGHQH�� 3UHWHNORVW� VLFHU� ]DQM� REVWDMD� �R]LURPD� YVDM� MH�
REVWDMDOD��� MH� UHDOQD�� D� QL� QDUDWLYQR� VWUXNWXULUDQD�� =JRGRYLQDUMHYD� ]JRGED�
WRUHM� QH� XVWUH]D� LQ� QH� PRUH� XVWUH]DWL� QHNDNãQL� �=*2'%,�� SUHWHNORVWL����
0XQVORZ WX� GRGDMD�� GD� þHSUDY�PHG� VOHGQMLPD� QL� LQ� QH�PRUH� ELWL � LGHQWLWHWH�� SD�
YHQGDU� ODKNR�GHNRQVWUXNWLYL]HP PHG�QMLPD�GRSXVWL�JRYRU�R�QHNDNãQL�QDUDWLYQL�
NRUHVSRQGHQFL���� =� XVWYDUMDQMHP� LQ� L]QDMGHQMHP� ]JRGE� MH� :KLWH
]JRGRYLQRSLVMH� SRVWDYLO� Y� VRVHGVWYR� ILNFLMH� � 6� WHP� Y� PLVOLK� MH� ]DQM� WHRULMR�
]JRGRYLQRSLVMD� XVWUH]QHMH� SRLPHQRYDWL� SRHWLND ]JRGRYLQRSLVMD� DOL � WXGL�
PHWD]JRGRYLQD � � 6OHGQMD� MH� YHþ� NRW� ]JROM� HSLVWHPRORJLMD�� NL� RVWDMD� XMHWD� Y�
JRYRUX� R� QHSRVUHGQL� NRUHVSRQGHQFL�� REMHNWLYQRVWL� � UHVQLþQRVWL LQ�
]QDQVWYHQRVWL�]JRGRYLQH�

6� WHP�� NR� GHNRQVWUXNWLYL]HP VSHW� RSR]RUL� QD� WHVQHMãR� LQ� ELVWYHQHMãR�
SRYH]DYR� PHG� YVHELQR� LQ� IRUPR�� VH� ]RSHW� YUDþDPR� N� YSUDãDQMX�� ]DNDM� MH�
SULSRYHG� NOMXþQD� ]D� ]JRGRYLQRSLVMH�� :KLWH VSDGD� PHG� WLVWH� WHRUHWLNH�
]JRGRYLQRSLVMD�� NL� PHQLMR�� GD� ODKNR� �OH�� SULSRYHG� XVWYDUMD� XVWUH]QR�
]JRGRYLQVNR�UD]XPHYDQMH�

�,W� IROORZV� WKDW� ZH� XQGHUVWDQG� WKH� SDVW� WKURXJK� WKH� QDUUDWLYH� IRUP� ZH� GHYLVH� WR�
RUJDQLVH� LW�� +LVWRU\� DW� HYHU\� OHYHO�� WKHUHIRUH�� LV� D� WH[W� SRVVHVVLQJ� DQ� LPSRVHG� RU� LQYHQWHG�
PHDQLQJ����0XQVORZ ���������

��� 9�WHP�VPLVOX�MH�:KLWH DQWL�UHIHUHQFLDOLVW���� 0XQVORZRY�SUHGORJ�JUH�Y� VPHUL��GD� MH�R�SUHWHNORVWL� VLFHU� UHV�PRåQR�YHþ� UD]OLþQLK�]JRGE��NL�SD�VR� �YVDM�GR
QHNH�PHUH��VSORãQR�]DPHMHQH�LQ�Y�WHP�VPLVOX�ODKNR�JRYRULPR�R�NRUHVSRQGHQFL��VDM�MH�V�WR�VSORãQR�RPHMHQRVWMR�
PLãOMHQR�XMHPDQMH�]�GRJRGHQR�SUHWHNORVWMR��2�WHP�SUHGORJX�JO��0XQVORZ���������
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=D� :KLWHD JUH� Y� ]JRGRYLQRSLVMX� ]D� UHQDUDWLYL]DFLMR R]LURPD�
UHLQWHUSUHWDFLMR� GRJRGHQH� SUHWHNORVWL� � NL� VH� QDP� VDPD� GDMH� ]JROM� NRW� WHNVW� Y�
ãLUãHP� SRPHQX� EHVHGH���� 3UL� UHQDUDWLYL]DFLML � JUH� ]D� SRQRYQR� QDUDWLYL]DFLMR�
R]LURPD� QDUDWLYQR� XUHMDQMH� ]JRGRYLQVNHJD� YHGHQMD�� 7R� XUHMDQMH� LPD� ODKNR�
ãWLUL � RVQRYQH� REOLNH� R]LURPD� WURSH�� NL� VPR� MLK� WXGL� åH� RPHQMDOL� � PHWDIRUD��
PHWRQLPLMD�� VLQHNGRKD� LQ� LURQLMD�� 9� WHP� VPLVOX� MH� WDNR� QDãH� UD]XPHYDQMH
SUHWHNORVWL� NRW� WXGL� QDãH� ]JRGRYLQVNR� YHGHQMH� VjPR� SRHWLþQL� DNW R]LURPD�
UH]XOWDW�OH�WHJD����

1HN� SUHRVWDQHN� SUHWHNORVWL� MH� VDP� åH� SRVUHGRYDQ� LQ� QDUDWLYL]LUDQ� �WDNR�
Y� VPLVOX�PLVHOQH� NRW� WXGL� MH]LNRYQH� VWUXNWXULUDQRVWL�� � 3UL� GHNRQVWUXNWLYL]PX Y�
]JRGRYLQRSLVMX� QH� JUH� ]JROM� ]D� WR�� GD� WR� SRVUHGRYDQRVW� UD]YR]ODPR� �QSU�� GD�
UD]YR]ODPR� LQ� UD]NULMHPR� QDPHUH� DOL� PLVHOQR� R]DGMH� DYWRUMD� DOL � DYWRUMHY�
SUHRVWDQND�� DOL � GD� SUHSR]QDPR� QHNR� VWUXNWXUR� Y� QDãHP� SUHGUD]XPHYDQMX�
QHNHJD� ]JRGRYLQVNHJD� GRJRGND DOL� SURFHVD� VDPR� NRW� ]JRGRYLQVNR� GRORþHQR� ±
WR� EL� ELOD� GHNRQVWUXNFLMD Y�RåMHP�VPLVOX��� WHPYHþ�� GD� ]JRGRYLQDU� VDP�QD�QRYR�
XVWYDUL� DOL � NRQVWUXLUD� SRPHQ� WHJD� SUHRVWDQND� VNR]L� ]JRGER� GR� QHNH�
]DNOMXþHQRVWL� UD]XPHYDQMD LQ� XUHMHQRVWL� YHGHQMD�� 9UVWD X]JRGEHQRVWL� � NL� MR�
]JRGRYLQDU� L]EHUH�� MH� WXNDM� ]HOR� SRPHPEQD�� VDM� QD� HQL� VWUDQL� YSOLYD� QD�
VHOHNFLMR� SUHRVWDQNRY� NRW� YLURY NRW� WXGL� QD� QMLKRYR� LQWHUSUHWDFLMR QD� GUXJL�
VWUDQL�� *UH� ]D� YVHELQR� R]LURPD� YVHELQH�� NL� MLK� QHND� GRORþHQD� IRUPD� åH�
SRVHGXMH�� 7XNDM� VH� Y� RVSUHGMH� SRVWDYL� WLVWD�PLVHO� R� �WKH� FRQWHQW� RI� WKH� IRUP� � �
R�NDWHUL�:KLWH WDNR�SRJRVWR�JRYRUL�

8]JRGEHQRVW MH� ]D�:KLWHD QXMQL� SRJRM� ]JRGRYLQVNHJD� UD]XPHYDQMD�� NRW�
VPR� åH� GHMDOL� � WXGL� ]DWR�� PHQL� 0XQVORZ�� NHU� MH� Y� QDUDYL� SUHWHNOHJD� QHNDM�
VXEOLPQHJD �Y� VPLVOX� QHUD]ORåOMLYRVWL� LQ� QHGRORþOMLYRVWL�� � 6XEOLPQR MH� ]D�
:KLWHD WLVWD� EUH]VPLVHOQRVW� �DOL � EUH]SRPHQVNRVW�� ]JRGRYLQH� VDPH�� ]D� NDWHUR�
MR� RURSD� ]JRGRYLQDU� �DOL � NDWHUD� NROL� GUXJD� RVHED� V� VYRMLP� RGQRVRP� GR�
SUHWHNORVWL�� � 3RPHPEQR� SD� MH�� GD� V� WHP�� NR� WR� L]SUD]QMHQRVW� QDSROQLPR�� WXGL�
SUHY]DPHPR� RGJRYRUQRVW� ]D� SULGDQL� VPLVHO���� âHOH� QDãD� LQWHUSUHWDFLMD VNR]L�
X]JRGEHQRVW�MR�QHNDNR��]DNOMXþL���QH�SD�WXGL�GRNRQþQR�RGSUDYL����

��� 7R� QL� Y� QDVSURWMX� ]� ]JRUDM� UHþHQLP�� GD� SUHWHNORVW� VDPD� QL� QDUDWLYQR� VWUXNWXULUDQD�� .HU� MH� L]KRGLãþH�
]JRGRYLQVNHJD�YHGHQMD�UD]XPHYDQMH��VR�WDNR�YLUL LQ�SUHRVWDQNL�SUHWHNORVWL�GR�QHNH�VWRSQMH�QDUDWLYL]LUDQL��SUHNR�
UD]XPHYDQMD VYHWD�RNROL�VHEH�QMLKRYLK�DYWRUMHY���SRGREQR�SD�MH�WXGL�]�QDãLP�SUHGUD]XPHYDQMHP�SUHWHNORVWL��1Lþ�
RG�WHJD�SD�ãH�QHSRVUHGQR�QH�SRPHQL��GD�MH�SUHWHNORVW�VDPD�Y�RQWRORãNHP�VPLVOX�QDUDWLYQD���� �,W� LV�:KLWH
V� FRQWHQWLRQ� WKDW� WR� XQGHUVWDQG�ZKDW� WKH� SDVW�ZDV�DERXW�ZH�PXVW� LPSRVH�D� QDUUDWLYH� XSRQ� LW��
KHQFH�RXU�NQRZOHGJH�RI�WKH�SDVW�LV�WKURXJK�D�SRHWLF�DFW��7KLV�LV�WKH�HOHPHQW�RI�ILFWLRQ�LQ�DOO�KLVWRULFDO�DFFRXQWV��
DQG�LW�LV�WKLV�SDUW�WKDW�LV�VR�DEXVHG�WKURXJK�WKH�QHJOHFW�RI�KLVWRULDQV����0XQVORZ ������������ 2�WHP JO��9DQQ ���������������� �7KH�WUDGLWLRQDO�GLVFLSOLQLQJ�RU�GRPHVWLFDWLRQ�RI�WKH�SDVW�WKURXJK�FRQVWDQW�KLVWRULFDO�UHYLVLRQLVP�HPSWLHV�WKH�
SDVW� RI� ZKDW� :KLWH FDOOV� WKH� VXEOLPH�� WKH� LQKHUHQW� XQFHUWDLQW\� RI� LQH[SOLFDEOH� FKDQJH�� 7KH� GHFRQVWUXFWLYH�
FRQVFLRXVQHVV�ZLOOLQJO\�DFNQRZOHGJHV�WKH�VXEOLPH�QDWXUH�RI�WKH�SDVW�± LWV�OLWHUDO�PHDQLQJOHVV��LWV�ODFN�RI�FHQWHU��
DQG�LWV�FRQVHTXHQW� ODFN�RI� WUXWK�± ZKLOH�PDLQVWUHDPHUV�VWLOO� LQVLVW�RQ�DVNLQJ�ZKDW�ZDV�WKH�SDVW�UHDOO\�OLNH�DQG��
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ýH� ODKNR� R� LVWL � SUHWHNORVWL� SRYHPR� YHþ� ]JRGE�� WR� QH� SRPHQL� QXMQR�
QHVRJODVLM� R� VDPLK� GHMVWYLK�� WHPYHþ� WXGL�� DOL � SD� SUHGYVHP� R� WHP�� NDM�
SRPHQLMR�

�%XW� WKH� GHFRQVWUXFWLYH� HPSKDVLV� LV� XSRQ WKH� SURFHGXUH� IRU� FUHDWLQJ� KLVWRULFDO�
NQRZOHGJH� ZKHQ� ZH� GHDO� ZLWK� WKH� HYLGHQFH�� :H� DUH� DZDUH� WKDW� ZH� WDNH� VLPSOH� YHULILDEOH�
VWDWHPHQWV�� ZKLFK� ZH� FRPSRVH� LQWR� D� QDUUDWLYH� VR� WKDW� WKH\� EHFRPH� PHDQLQJIXO� �QRW�
QHFHVVDULO\� WKH� VDPH� DV� WUXWKIXO��� 7KLV� RSHUDWLRQ LV� RI� WKH� KLVWRULDQ
V� LPDJLQDWLYH�ILFWLYH�
SRZHU��+DYLQJ�VXJJHVWHG�WKDW�WKH�SDVW�LV�FUHDWHG�DV�KLVWRU\�E\�DQ�LPSRVHG�WURSLFDOO\�LQVSLUHG�
VWUXFWXUH�� ZKLWH� QHYHUWKHOHVV� HQWHUWDLQV� WKH� WKRXJKW� WKDW� LW� LV� LQVXIILFLHQW� IRU� WKH� KLVWRULDQ�
PHUHO\� WR� OHDUQ� WKH� ODQJXDJH� LQ�ZKLFK� WKH�HYLGHQFH� LV�ZULWWHQ��EHFDXVH� WKH�KLVWRULDQ�VKRXOG�
SHQHWUDWH� WKH�PRGHV�RI� WKRXJKW�PHGLDWHG� LQ� WKH�WURSHV��7KLV�DFW�RI�SHQHWUDWLRQ�LV�QRW�RQH�RI�
GLVFRYHU\��EXW�RQH�RI�DFWLYH�QDUUDWLYH�FRQVWUXFWLRQLVP�RQ�WKH�SDUW�RI�WKH�KLVWRULDQ��7KLV�LV�QRW�
DQ�HQJDJHPHQW�RI�H[SORUDWLRQ�DQG�GLVFRYHU\��EXW�DQ�DFW�RI�FUHDWLRQ����0XQVORZ ���������


� � � � � � 
 � � � � � � 


ýH� ãH� HQNUDW� SRY]DPHPR� GHNRQVWUXNWLYLVWLþHQ SRJOHG� LQ� GHOLWHY�
]JRGRYLQRSLVMD��SRWHP�ODKNR�WR�WDNROH�VWUQHPR�Y�QDVOHGQML�WDEHOL�

5(.216758.7,9,=(0 .216758.7,9,=(0 '(.216758.7,9,=(0
HSLVWHPRORJLMD
�HPSLULFL]HP�

GD GD QH

YLUL ]QDQVWYHQR� QDWDQþQR� GHOR��

QHSULVWUDQVND�LQWHUSUHWDFLMD
YLUL �� VSORãQH� WHRULMH�
R]LURPD�]DNRQL

ELVWYHQD�RGYLVQRVW�YVHELQH�LQ�
IRUPH�� WXGL� JOHGH� L]ELUH� LQ�
SRPHQD�YLURY VDPLK

WHRULMH�NRQVWUXNFLMD
SUHWHNORVWL

QL�VSORãQLK�]DNRQRY GD GD
�� D� MH� NRQVWUXNFLMD VDPD�
QHL]RJLEQD� LQ� ]JRGRYLQVNR�
GRORþHQD

SULSRYHG QL� VLFHU� SRSROQD� REOLND�
UD]ODJH�� D� WR� QL� RYLUD�� GD� MH�
QH�EL�XSRUDEOMDOL

MH� EROM� RYLUD� NRW� SD�
SUHGQRVW�� ODKNR� VH�
XSRUDEOMD� JOHGH� QD�
SUHGREVWRMHþ� UD]ODJDOQL�
RNYLU

GD
�� SULSRYHG� MH� ELVWYHQD� ]D�
]JRGRYLQVNR�UD]XPHYDQMH

9� RVSUHGMH� NULWLNH� 0XQVORZH� PLVOL� EL� ODKNR� SRVWDYLOL � VDPR� GHOLWHY�
]JRGRYLQRSLVMD� R]LURPD� SULVWRSRY� N� ]JRGRYLQRSLVMX�� 'HOLWHY� QD��
UHNRQVWUXNWLYL]HP�� NRQVWUXNWLYL]HP LQ� GHNRQVWUXNWLYL]HP VH� ]GL� QHNDNR�
XPHWQD�� QHXWHPHOMHQD� LQ� QHSRWUHEQD� L]� YHþ� UD]ORJRY�� *OHGH� QD� 0XQVORZRYR�
L]KRGLãþQR� PLVHO� VPR� Y� GDQDãQMHP� þDVX� SULþD� WDNR� DOL� WDNR� OH�
GHNRQVWUXNWLYL]PX�� 6� WHJD� YLGLND� VWD� UHNRQVWUXNWLYL]HP LQ� NRQVWUXNWLYL]HP
]JROM� PUWYL� WUXSOL� � NL� MLK� QL� WHåNR� ]DYUQLWL � DOL � SD� VODPQDWD� PRåD� ± VWDOLãþL�� NL�
MLK� Y� WDNãQL� REOLNL� QLKþH� QH� ]DJRYDUMD�� *OHGH� QD� WDNãQR� L]KRGLãþH� GHOLWYH� QL�
WHåNR� SRND]DWL� � GD� MH� GHNRQVWUXNFLMD WLVWR� µSUDYR¶� VWDOLãþH� GR� ]JRGRYLQRSLVMD��
3UDY� WDNR� MH� QDMEUå� WHåNR� QDMWL � NDWHUR� L]PHG� VWDOLãþ� Y� QMHJRYL� þLVWL � REOLNL�� GD�
WKURXJK� GLQW� RI� SURIHVVLRQDO� DUFKLYDO� UHVHDUFK�� VWLOO� EHOLHYH� WKH\� FDQ� JHW� HYHU� FORVHU� WR� LWV� WUXWKIXO� UHDOLW\���
�0XQVORZ �������������
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SRVDPH]QL� HOHPHQWL� LQ� GHMDYQLNL� SRVDPH]QLK� VWDOLãþ� QH� EL� ELOL � PHG� VHERM�
SRPHãDQL��2PHQLOL� VPR� åH� QMHJRYR� SRHQRVWDYOMXMRþR� NULWLNR�/DZUHQFD�6WRQHD��
0XQVORZ VSUHJOHGD�� GD� MH� WXGL� ]QRWUDM� UHNRQVWUXNWLYL]PD LQ� NRQVWUXNWLYL]PD
PRåQR� QDMWL � UHãLWYH� LQ� RGJRYRUH� QD� SUREOHPH�� NL� MLK� ]DVWDYOMD� GHNRQVWUXNFLMD��
WRUHM� RGJRYRUH� QD� L]]LYH� OLQJYLVWLþQHJD� REUDWD�� %RJDWD� OLWHUDWXUD� WHK� GYHK�
SULVWRSRY�QDYVH]DGQMH�GRND]XMH��GD�VWD�Y�UD]FYHWX����

7DNR� ODKNR� WXGL� VWDOLãþH� -HU]\D� 7RSROVNHJD �REUDYQDYDOL� JD� ERPR� Y�
QDVOHGQMHP� UD]GHONX�� R]QDþLPR� SR� HQL� VWUDQL� NRW� UHNRQVWUXNWLYL]HP�� SR� GUXJL�
SD� ]D� GHNRQVWUXNWLYL]HP�� (OHPHQWL� RERMHJD� �SULVRWHQ� SD� MH� WXGL�
NRQVWUXNWLYL]HP�� VR� QDPUHþ� ]HOR� SUHSOHWHQL� PHG� VHERM�� WDNR� GD� RGORþLWHY� ]D�
HQR� LQ� GUXJR� QL� ODKND�� 6HYHGD� SD� WR� RGORþLWHY� R]LURPD� L]ELUR� �DOL�± DOL�� VSORK�
]DYUQHPR��

�,� DP� FODLPLQJ� KHUH� WKDW� WKH� KLVWRULDQ� GRHV� LQGHHG� FRQVWLWXWH� KLVWRULFDO� RU�� SHUKDSV�
PRUH�SUHFLVHO\��KLVWRULRJUDSKLFDO�IDFWV�DQG�GRHV�FRQVWLWXWH�KLVWRULFDO�QDUUDWLYHV��%XW�LQ�GRLQJ�
VR�KH�VWULYHV�IRU�D�PRUH�LPSRUWDQW�JRDO��QDPHO\��IRU�D�VFLHQWLILF�UHFRQVWUXFWLRQ�RI�WKH�SDVW��%\�
FRQVWUXFWLQJ�KLVWRULFDO�IDFWV�± VXFK�DV�IHXGDOLVP��WKH�5HQDLVVDQFH��WKH�)UHQFK�UHYROXWLRQ�± KH�
WULHV� WR� DUULYH� DW� NQRZOHGJH� RI� WKH� SDVW� E\� SODFLQJ� WKDW� SDVW� ZLWKLQ� D� GHILQLWH� FRQFHSWXDO�
IUDPHZRUN��7KDW�FUHDWLYH�UROH�RI�WKH�KLVWRULDQ�LQ WKH�SURFHVV�RI�FRJQLWLRQ��>«@��LQFUHDVHV��LQ�
P\� RSLQLRQ�� WKH� QHHG� IRU� SURIRXQG� UHIOHFWLRQ� QRW� RQO\� RQ� WKH� GHJUHH� RI� WKH� DJUHHPHQW� RI�
KLVWRULFDO�QDUUDWLYHV�ZLWK�VFLHQWLILF�VWDQGDUGV��EXW�DOVR�RQ�WKH�GHJUHH�RI�WKHLU�DJUHHPHQW�ZLWK�
WKH�UHDO��FRPSOLFDWHG��SURFHVV�RI�KLVWRU\���7RSROVNL ��������

9� RGORPNX� ODKNR� ]DVOHGLPR� NDU� QHNDM� SRVWDYN� LQ� VWDOLãþ�� NL� VH� QH�
XMHPDMR� ]� 0XQVORZLPL� LQ� QMHJRYR� GHOLWYLMR�� âH� YHþ� SD� VH� MLK� ER� UD]NULOR� Y�
QDVOHGQMHP�UD]GHONX�

���� -HU]\� 7RSROVNL LQ � YHUW LNDOQD� V WUXNWXULUDQRVW � ]JRGRYLQVNH�
SULSRYHGL

3UL� SROMVNHPX� ]JRGRYLQDUMX� LQ� WHRUHWLNX� ]JRGRYLQRSLVMD� -HU]\X�
7RSROVNHPX VL� ERPR� RJOHGDOL� WUL � RVUHGQMH� VNORSH� UD]SUDYH�� NL� VH� GRWLNDMR�
]JRGRYLQVNH� SULSRYHGL� Y� RNYLUX� QMHJRYH� VOLNH� WHRULMH� ]JRGRYLQRSLVMD�� 3UL�
7RSROVNHPX MH� HQD� L]PHG� QDMSRPHPEQHMãLK� LQ� QDMEROM� L]YLUQLK� WHU� XSRUDEQLK�
QMHJRYD� PLVHO� R� YHUWLNDOQL� VWUXNWXULUDQRVWL� ]JRGRYLQVNH� SULSRYHGL � � *OHGH�
QD�YHUWLNDOQR�RV�ODKNR�Y�SULSRYHGL�ORþLPR�WUL �RVQRYQH�VXEVWUXNWXUH�

�L�� LQIRUPDFLMVND�VXEVWUXNWXUD
�LL�� UHWRULþQD VXEVWUXNWXUD

��� 1SU�� 7RSROVNL ������ ����� LQ� ������ 6WDQIRUG ����� LQ� ����� %HYLU ����� +HQGHUVRQ� ����� 5REHUWV ������
6RPHUV �����
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�LLL � � WHRUHWLþQR�LGHRORãND�VXEVWUXNWXUD���
1DMSUHM� VL� ERPR� ]QRWUDM� SUYH� VXEVWUXNWXUH� SRJOHGDOL� QMHJRYH� PLVOL� R�

UHVQLþQRVWL ]JRGRYLQVNH� SULSRYHGL� LQ� ]QRWUDM� WH� UD]SUDYH� VSR]QDOL� WXGL�
KRUL]RQWDOQR� ]JUDGER� OH� WH�� 1DGDOMHYDOL� ERPR� V� SUHGVWDYLWYLMR� QMHJRYH� DQDOL]H�
UD]PHUMD� PHG� LQIRUPDFLMVNR� �Y� RåMHP� VPLVOX�� LQ� UD]ODJDOQR� WHU� UHWRULþQR�
SODWMR� SULSRYHGL�� 3RPHPEQR� PHVWR� ]QRWUDM� VOHGQMH� 7RSROVNL SULSLãH�
]JRGRYLQDUMHYL� LPDJLQDFLML� � Y� WHM� SD� YLGL� RVQRYQL� HVWHWVNL� HOHPHQW�
]JRGRYLQVNH� SULSRYHGL�� 6NOHQLOL � ERPR� ]� REUDYQDYR� WHRUHWLþQR�LGHRORãNH�
VXEVWUXNWXUH�Y�SULSRYHGL�


� � � � � � 
 � � � � � � 


.RW� VPR� RPHQLOL� åH� Y� GUXJHP� SRJODYMX�� 7RSROVNL ]QRWUDM� UD]SUDYH� R�
UHVQLþQRVWL LQ� QHUHVQLþQRVWL� ]JRGRYLQVNH� SULSRYHGL� ORþXMH� PHG� GYHPD�
RVQRYQLPD�YSUDãDQMHPD��3UYR�]DGHYD� WHRULMR� UHVQLFH��9�]JRGRYLQRSLVMX� MH�ELOR�
QDMYHþ� UD]SUDY� R� WHP�� DOL � ODKNR� NODVLþQD� NRUHVSRQGHQþQD� WHRULMD� UHVQLFH�
REYHOMD� WXGL� ]D� ]JRGRYLQVNR� SULSRYHG�� 'UXJR� SD� MH� YSUDãDQMH� R� SRJRMLK� LQ�
SUDYLOLK� UHVQLþQRVWL VWDYNRY�� GHORY� SULSRYHGL� DOL� SULSRYHGL� Y� FHORWL � �
7RSROVNL GRGDMD�� GD� MH� GUXJR� YSUDãDQMH� ]D� UD]SUDYR� R� SULSRYHGL� PQRJR�
SRPHPEQHMãH�NRW�SUYR����

3UHG� RGJRYRUL� R� SRJRMLK� LQ� SUDYLOLK� UHVQLþQRVWL SULSRYHGL� SD� PRUDPR�
QDMSUHM� VSR]QDWL� � NDM� SULSRYHG� ]D� 7RSROVNHJD VSORK� MH�� R]LURPD� ãH�
SRPHPEQHMH�� NDNR� MH� ]JUDMHQD� LQ� NDNãQL� VR� RGQRVL� PHG� QMHQLPL� SRVDPH]QLPL�
GHOL� � 7RSROVNL ]JRGRYLQVNR� ]JRGER� GHILQLUD� NRW� ]DSRUHGMH� QHILNWLYQLK� WUGLWHY��
NL� MLK� SRYH]XMH� VNXSQD� YVHELQD�� NL� VH� QDQDãD� QD� SUHWHNORVW�� *OHGDQD� Y� FHORWL�
]JRGED� ODKNR� SUHGVWDYOMD� GHO� ]JRGRYLQVNHJD� WHNVWD�� þODQHN�� SRJODYMH� Y� NQMLJL�
DOL � SD� NDU� FHORWQR� NQMLJR���� 1HND� PDQMãD�� D� ]DNOMXþHQD� ]JRGED� MH� ODKNR� GHO�
R]LURPD� MH� ODKNR�YVHERYDQD�Y�YHþML� ]JRGEL��7XNDM�QDP�7RSROVNL SUHGVWDYL� WXGL�
UD]OLNRYDQMH� PHG� ]JRGRYLQVNR� ]JRGER� LQ� SULSRYHGMR�� 6OHGQMD� MH� QDPUHþ�
VHVWDYOMHQD� L]� ]DSRUHGMD� YHþ� PDQMãLK� R]LURPD� NUDMãLK� ]JRGE��� �QH� SR]DELPR��
GD� VR� WH� VHVWDYOMHQH� L]� WUGLWHY��� ODKNR� WXGL� VNXSDM� V� QHNDWHULPL� SRVDPH]QLPL�
WUGLWYDPL�� �,]� WHJD� VOHGL� WXGL� QDVOHGQMH�� QSU�� ]JRGED�$�� NL� MH� GHO�YHþMH� ]JRGEH�
%�� NL� MH� VDPD�GHO� ]JRGEH�&�� MH� SRVUHGQR� WXGL�GHO�&�MD�� LSG������3RVOHGLFD�YVHJD�
WHJD� MH�� GD� MH� SRPHQ� FHORWQH� SULSRYHGL� RGYLVHQ� RG� FHORWH� ]JRGE� LQ� WUGLWHY�� NL�
MR� VHVWDYOMDMR�� 9VDN� SRVDPH]HQ� GHO� SD�� JOHGDQ� ORþHQ� RG� GUXJLK�� V� WHP� L]JXEL�
��� 2�WHM�GHOLWYL�JO��QSU��7RSROVNL ������������ 2�WHP�JO��7RSROVNL �������������� .RW� ]DNOMXþHQR� LQ� HQRWQR� SULSRYHG� SD� ODKNR� YLGLPR� FHORWR� GHOD� QHNHJD� ]JRGRYLQDUMD� DOL� VNXSLQH�
]JRGRYLQDUMHY���� *UH�]D�]DNOMXþHQH�SRPHQVNH�R]LURPD�YVHELQVNH�FHORWH���� 5HNOL� EL� ODKNR�� GD� VR� ]JRGEH� LQ� WUGLWYH� PHGVHERMQR� SRYH]DQH� Y� SULSRYHG� VXSUDLQGLYLGXDOQR� )RUPDOQH�
ODVWQRVWL� WH� SRYH]DYH� R]LURPD� UHODFLMH� QDV� Y� SRGUREQRVWLK� WXNDM� QH� ERGR� ]DQLPDOH�� VR� SD� SRPHPEQH� ]D�
NRKHUHQWQRVW IRUPDOQH�VOLNH�SUDYLO�LQ�SRJRMHY�UHVQLþQRVWL SULSRYHGL��
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GHO� VYRMHJD SRPHQD� DOL� SD� MH� QMHJRY� SRPHQ� GHIRUPLUDQ�� QMHJRYD� UHVQLþQRVW
�NRW�GHOD��SD�QL�RGORþLOQD�]D�UHVQLþQRVW�FHORWH����

=JRGRYLQVND� SULSRYHG� MH� Y� QDMYHþML� PHUL� VHVWDYOMHQD� L]� ]JRGRYLQVNLK�
WUGLWHY����� RVWDOH� WUGLWYH� SD� VR� UD]ODJDOQH� LQ� WHRUHWLþQH���� /DKNR� VL� RJOHGDPR�
WXGL�QHNDM�SULPHURY�WDNãQLK�]JRGE�]JRGRYLQDUMHY�

�3R�XVWDOMHQHP�Y]RUFX��NL�VR�JD�EUHãNL�SLVDUML�XSRUDEOMDOL�Y�SUYL�SRORYLFL�����VWROHWMD��
WDNUDW� VR� QDMYHþ� RSRURN� ]DSLVDOL� VRGQL� SRREODãþHQFL�� SRJRVWR� åXSDQ� DOL� SRGåXSDQ�� MH�
RSRURþQR�EHVHGLOR�]DþHOR�]�LQYRNDFLMR��VOHGLO�MH�RSLV�RNROLãþLQ��Y�NDWHULK�MH�ELO�RSUDYOMHQ�QDUHN�
R]LURPD�]DSLV�SRVOHGQMH�YROMH��]�RPHPER�SURVWRUD��VREH�DOL�NXKLQMH��Y�NDWHUL�MH�RSRURþLWHOMLFD�
DOL�RSRURþLWHOM�SULþDNDO�SULþH�LQ�SLVDUMD��9HþNUDW�VH�QD�]DþHWNX�RSRURNH�RPHQMD�LPH�WLVWHJD��NL�
MH� SRNOLFDO� ]DSLVRYDOFD� LQ� QMHJRYR� VRURGVWYHQR� UD]PHUMH� ]� RSRURþLWHOMHP� DOL� RSRURþLWHOMLFR��
7DNR� NRW� MH� QDUHNRYDO� WUDGLFLRQDOQL� RSRURþQL� REUD]HF� LQ� VR� ]DKWHYDOL� SUHGSLVL� DYVWULMVNHJD�
REþHJD� GUåDYOMDQVNHJD� ]DNRQLND�� MH� ]DSLVRYDOHF� RPHQLO� ]GUDYVWYHQR� VWDQMH� RSRURþLWHOMD�
R]LURPD� RSRURþLWHOMLFH�� NDWHUHPX� MH� YHþNUDW� SULREþLO� ãH� L]MDYR� R� NUDWNRVWL� åLYOMHQMD� LQ�
QMHJRYHP�QHL]RJLEQHP�NRQFX��3UDYLORPD�VWD�VOHGLOD�]DSLV�YHUVNH�L]SRYHGL�LQ�SULSRURþLOR�GXãH��
>���@�3R�0��9RYHOOX��)��/HEUXQX��3��$ULHVX�LQ�GUXJLK�YHPR��GD�MH�SULãOR�QD�IUDQFRVNLK�WOHK�GR�
RSXãþDQMD� WUDGLFLRQDOQHJD� NRQFHSWD� SRVOHGQMH� YROMH� Y� GUXJL� SRORYLFL� ���� VWROHWMD�� =�
QHNDMGHVHWOHWQLP�� þH� QH� åH� VWROHWQLP� ]DPLNRP�� SD� VH� MH� WD� IHQRPHQ� UD]ãLULO� WXGL� QD� GUXJH�
SUHGHOH� NDWROLãNH� (YURSH�� 5D]ODJH ]DNDM� LQ� NDNR� MH� GR� WHJD� SULãOR� VL� QLVR� HQRWQH�� >���@��
SURJUHVLYQD� ODLFL]DFLMD� SUHELYDOVWYD� >���@� QRYL� GUXåLQVNL� RGQRVL� >���@� 1H� JOHGH� QD� WR�� þH�
VRJOHãDPR�V�SUYR�UD]ODJR��GD�MH�]D�L]ULQMHQMH�QDERåQLK�REUD]FHY�NULYD�VHNXODUL]DFLMH��DOL�SD�]
GUXJR�� GD� VR� VSUHPHPEH� Y� RSRURþQHP� RGUHMDQMX� UH]XOWDW� EROM� þXVWYHQLK� RGQRVRY� Y� GUXåLQL��
PRUDPR�XJRWRYLWL��NDU�VH�PHG�GUXJLP�SRNDåH�WXGL�QD�VORYHQVNHP�SRGHåHOMX�Y�RNROLFL�7UVWD��GD�
VH�MH�SR]RUQRVW�RSRURþLWHOMHY�LQ�RSRURþLWHOMLF�þHGDOMH�EROM�XVPHUMDOD�N�RGUHMDQMX�]DSXãþLQH��GD�
MH�VNUE�]D�XVRGR�GXãH�SRMHQMDOD��PHGWHP�NR�VR�Y�RVSUHGMH�VWRSDOH�EROM�SUL]HPQH�VWYDUL��>���@��
�9HUJLQHOOD �����������

LQ
�7XGL� Y� VWUXNWXUL� LQ� IXQNFLRQLUDQMX� MXJRVORYDQVNH� IHGHUDFLMH� VH� GR� GUXJH� SRORYLFH�

RVHPGHVHWLK�OHW�QL�VSUHPHQLOR�QLþ�ELVWYHQHJD��1D�QDMYLãMLK�GUåDYQLK�LQ�SDUWLMVNLK�IXQNFLMDK�VR�
Y�JODYQHP�URWLUDOL�OMXGMH��NL�VR�QD�REODVW�SULãOL�SR�REUDþXQX�V�W��L��SDUWLMVNLP��OLEHUDOL]PRP��Y�
VHGHPGHVHWLK�OHWLK��âOR�MH�ERGLVL�]D�SUHL]NXãHQH�VWDUH�NDGUH�L]�UHYROXFLMH��NL�VR�ELOL�åH�Y�]DWRQX�
VYRMH�ELRORãNH�PRþL��Y�SUYL�SRORYLFL�RVHPGHVHWLK�OHW�MH�SR�-XJRVODYLML�NURåLOD�ãDOD�R�YRGLOQHP�
SROLWLNX�� NL� MH� QD� OHWDOLãþX� VYRMHJD� VSUHPOMHYDOFD� YSUDãDO�� �$OL� PL� RG� QHNRG� SULKDMDPR� DOL�
��� �:H�WKXV�GR�QRW�KDYH�WR�GR�ZLWK�D�VLPSOH�OLQHDU�VHTXHQFH��EXW�ZLWK�VRPHWKLQJ�ZKLFK�UHVHPEOHV�WKH�SURFHVV�RI�
WKH�IRUPDWLRQ�RI�DQ�DYDODQFKH��6XFFHVVLYH�VWDWHPHQWV�IRUP�D�VWRU\�ZKLFK�WRJHWKHU�ZLWK�WKH�QH[W�VWRU\�RU�VWRULHV�
DFTXLUHV� WKH� VWDWXV� RI� D�PRUH� FRPSUHKHQVLYH� VWRU\�� DV� IRU� H[DPSOH� D� FKDSWHU� LQ� D�ERRN��$�JLYHQ�QDUUDWLYH� �D�
SDSHU��D�ERRN�� LV� WKXV� WKH�PRVW� FRPSUHKHQVLYH� VWRU\� LQ�D�JLYHQ�FDVH��>«@�,W� IROORZV� IURP�ZKDW�KDV�EHHQ�VDLG�
DERYH� WKDW� VWDWHPHQWV� DQG� VWRULHV� DUH� LQWHUFRQQHFWHG� VXSUDLQGLYLGXDOO\�� +HQFH� LI� DQ\� RI� WKHP� LV� WUHDWHG� LQ�
LVRODWLRQ�LW�PXVW�ORVH�D�ODUJH�SDUW�RI�LWV�PHDQLQJ�DQG�KDYH�LWV�PHDQLQJ�GHIRUPHG����7RSROVNL����������� 7R�VR�IDNWLþQH�WUGLWYH�]�MDVQR�L]UDåHQLPL��HNVSOLFLWQR�DOL�LPSOLFLWQR��GRORþLOL�þDVD�LQ�SURVWRUD���� 6OHGQMH� VR� VDPH� SRJRVWR� Y� YORJL� SUDYLK� UD]ODJDOQLK� WUGLWHY�� PHGWHP� NR� MH� SUL� SUYLK� Y� RVSUHGMX� SUHGYVHP�
SRMDVQMHYDOQD�IXQNFLMD��.RQNUHWQH�]JRGRYLQVNH�]JRGEH�VHYHGD�ODKNR�YNOMXþXMHMR�ãH�PQRJR�GUXJLK��VSUHPOMDMRþLK�
HOHPHQWRY��NL�SD�MLK�WXNDM�ODKNR�VSUHJOHGDPR��
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QHNDP� JUHPR"���� ERGLVL� ]D� SROLWLNH� PODMãH� JHQHUDFLMH�� NL� VR� VH� ãH� � SUDYL� þDV� SRVWDYLOL� QD�
]PDJRYDOQR� VWUDQ�� *ODYQD� WHåDYD� MH� ELOR� QDYDMDQMH� QD� åLYOMHQMH� EUH]� 7LWD�� 9� SRPDQMNDQMX�
DYWRULWHWH� QMHJRYHJD� NRYD� MH� ELOD� SROLWLþQD� HOLWD� SULVLOMHQD�� GD� GHO� RGORþLWHY� SUHQHVH� Y�
LQVWLWXFLMH�VLVWHPD��WR�MH�]YH]QR�VNXSãþLQR��]YH]QR�YODGR�LQ�SUHGVHGVWYR�6)5-��NL�SD�QD�WR�QLVR�
ELOL� SULSUDYOMHQL� LQ� VR�PRUDOL� SUDYLOD�REQDãDQMD� ãHOH�REOLNRYDWL��3ROHJ� WHJD� MH�Y� ]DSOHWHQHP�
MXJRVORYDQVNHP� SUDYQHP� VLVWHPX� YHOMDOD� SUHFHMãQMD� ]PHGD�� SROHJ� MDYQH� SD� MH� RG� OHWD� �����
GDOMH� REVWDMDOD� WXGL� WDMQD� ]DNRQRGDMD�� 6NXSãþLQD� 6)5-� MH� ELOD� NRQFLSLUDQD� WDNR�� GD� EUH]�
NRQVHQ]D�QL�ELOR�PRJRþH� VSUHMHWL�QREHQH�SRPHPEQH�SROLWLþQH�RGORþLWYH� LQ� MH� WDND�RVWDOD�GR�
UD]SDGD�-XJRVODYLMH��3RGREQR�MH�YHOMDOR�]D�]YH]QR�XVWDYQR�VRGLãþH�LQ�ãH�QHNDWHUH�LQVWLWXFLMH��
>���@�� =YH]QD� YODGD� VH� MH� GROJR� RPHMHYDOD� ]JROM� QH� HNRQRPVNH� SUREOHPH� LQ� VH� Y� SROLWLþQH�
RGQRVH� PHG� UHSXEOLNDPL� QL� åHOHOD� YSOHWDWL� YHþ� NRW� MH� ELOR� QXMQR� ]D� VSUHMHWMH� SURUDþXQD� LQ�
XUHVQLþHYDQMH�HNRQRPVNH�SROLWLNH��7XGL�YRMVNR�MH�SXãþDOD�Y�SULYLOHJLUDQHP�SRORåDMX��>���@�7DNR�
MH�QD�NRQFX�RVWDOR�OH�SUHGVHGVWYR�6)5-��QD�NDWHUHP�VH�MH�MXJRVORYDQVNL�VLVWHP�]DUDGL�VUEVNLK�
EORNDG�WXGL�GRNRQþQR�]ORPLO����5HSH �����������

9� REHK� RGORPNLK� ODKNR� QD� åLYHP� ]JRGRYLQVNHP� GHOX� OHSR� YLGLPR�
SUHSOHWHQRVW� SRVDPH]QLK� HOHPHQWRY�� R� NDWHULK� VPR� JRYRULOL � ]JRUDM��
]JRGRYLQVNLK� WUGLWHY�� UD]ODJDOQLK� WUGLWHY� LQ� WHRUHWLþQLK� WUGLWHY�� 9VOHG� WH�
NRPSOHNVQH� ]PHVL� SD� QDV� þDND� WROLNR� WHåDYQHMãD� QDORJD�� NDNR� XUHGLWL � R]LURPD�
SRMPRYDWL�UHVQLþQRVW FHORWH�SULSRYHGL�JOHGH�QD�QMHQR�VWUXNWXUQR�]JUDGER��

7RSROVNL SUDYL�� GD� SUL� ]JRGEL� QH� JUH� ]D� SUHSURVWR� NRQMXQNFLMR� WUGLWHY��
ýH� EL� REYHOMDOR� VOHGQMH�� EL� ODKNR� KLWUR� ]DNOMXþLOL � � GD� MH� GRORþHQD� SRVDPH]QD�
]JRGED� UHVQLþQD�� þH� LQ� VDPR� þH� VR� UHVQLþQH� YVH� WUGLWYH�� NL� MR� VHVWDYOMDMR�� ,Q�
QDVSURWQR�� ]JRGED� EL� ELOD� QHUHVQLþQD� Y� YVHK� SULPHULK�� NR� ELOD� NDWHUD� L]PHG�
WUGLWHY� Y� QMHM� QHUHVQLþQD�� 7RGD� NR� JUH� ]D� ]JRGRYLQVNH� ]JRGEH�� PRUDPR�
SULWUGLWL �QDVOHGQMHPX�

���� WKH�WUXWK�RI�DOO�WKH�FRPSRQHQW�VWDWHPHQWV�RI�DQ�KLVWRULFDO�QDUUDWLYH��VWRU\��GRHV�
QRW�JXDUDQWHH�WKH�WUXWK�RI�WKH�ZKROH�

��� DQ�KLVWRULFDO�QDUUDWLYH��VWRU\��PD\�UHPDLQ�WUXH�HYHQ�RI�VRPH�RI�LWV�FRPSRQHQW�
VWDWHPHQWV�DUH�IDOVH

��� D� SURSRUWLRQDWHO\� JUHDWHU� VKDUH� LQ� D� QDUUDWLYH� �VWRU\�� RI� WUXH� VWDWHPHQWV� DV�
FRPSDUHG�ZLWK�DQRWKHU�QDUUDWLYH��VWRU\��GRHV�QRW�JXDUDQWHH�D�JUHDWHU�GHJUHH�
RI�WUXWK�RI�WKH�IRUPHU���7RSROVNL ��������

(QD� RG� SRVOHGLF� WHJD� MH�� GD� UHVQLþQRVWL ]JRGE� QH� VPHPR� JOHGDWL� ]JROM� Y�
OXþL� VWURJH� UHVQLþQRVWL LQ� YHOMDYQRVWL� �Y� ]QDQVWYHQHP� VPLVOX�� WUGLWHY�� NL�
VHVWDYOMDMR�]JRGER�

�,W� YHU\� RIWHQ� KDSSHQV� WKDW� DQ� KLVWRULDQ�� RU� D� UHDGHU RI� KLVWRULFDO� ZRUNV�� GRHV� QRW�
GLVWLQJXLVK� MXGJPHQW� RQ� YDOLGLW\� IURP� WKH� MXGJPHQW� RQ� WKH� WUXWK� RI� WKH� QDUUDWLYH� DQG�
FRQFOXGHV�� DV� ZH� KDYH� PHQWLRQHG� DERYH�� WKDW� D� WH[W� ZKLFK� VHHPV� YDOLG� WR� KLP� IURP� WKH�
PHWKRGRORJLFDO� SRLQW� RI� YLHZ� UHIOHFWV� WKH� SDW� HYHQWV� DQG� KHQFH� LV� JURVVR�PRGR� WUXH��+H� LV�
FRQYLQFHG� WKDW� FRUUHFW�PHWKRGV�JXDUDQWHH�DUULYDO� DW� WUXH� VWDWHPHQWV�DERXW� WKH�SDVW��%XW�KH�
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XVXDOO\� UHDOL]HV� WKDW� WKH� FULWHULRQ� RI� DGHTXDF\� RU� UHVHDUFK� SURFHGXUH� GRHV� QRW� UHSODFH� WKH�
FODVVLFDO�FULWHULRQ�RI�DJUHHPHQW�ZLWK�IDFWV��LW�FDQ�DW�EHVW�EH�DQ�LQGLFDWRU�RI�VXFK�D��UHODWLYH��
DJUHHPHQW�� �7RSROVNL ��������

9Hþ� ]JRGE� R� LVWHP� GRJRGNX DOL� SURFHVX� L]� SUHWHNORVWL� MH� ODKNR�
YHOMDYQLK����� SD� YHQGDU� ODKNR� QHRGYLVQR� RG� WHJD� VRGLPR�� GD� VR� QHNDWHUH� EOLåMH�
UHVQLFL� NRW� GUXJH�� äH� Y� GUXJHP� SRJODYMX� VPR� RPHQLOL� SULPHU� ]D� WR�� NL� JD� QDP�
SUHGVWDYL� 7RSROVNL � HNRQRPVNR�VRFLDOQD� GRJDMDQMD� Y� (YURSL� ���� LQ� ����
VWROHWMD� LQ� QMLKRYD� LQWHUSUHWDFLMD NRW� �NUL]H����� 3ULPHUD� WXNDM� QH� ERPR�
REQDYOMDOL� � UD]SLUD� SD� SUREOHP�� NDNR� WRUHM� VRGLWL � R� UHVQLþQRVWL QHNH� GRORþHQH�
]JRGRYLQVNH� ]JRGEH�� þH� QH� SUHNR� NRQMXQNFLMH� UHVQLþQRVWL SRVDPH]QLK� WUGLWHY�
LQ� VWURJH� ORJLþQH� YHOMDYQRVWL� UHODFLM� PHG� QMLPL�� .DWHUL� VR� WHPHOML� ]D� VRGER� R�
UHVQLþQRVWL ]JRGE�Y�]JRGRYLQRSLVMX"

7XNDM� VPR� ]GDM� SULãOL � GR� PHVWD�� NR� PRUDPR� SUHGVWDYLWL � YHUWLNDOQR�
VWUXNWXULUDQRVW� ]JRGRYLQVNH� SULSRYHGL����� NRW� MR� YLGL� 7RSROVNL�� 7R� YHUWLNDOQR�
VWUXNWXUR�SUHGVWDYOMDMR�WUL �UDYQL�R]LURPD�VXEVWUXNWXUH�

��� LQIRUPDFLMVND� VXEVWUXNWXUD �IDNWLþQD� UDYHQ� $� R]LURPD�
ORJLþQR�JUDPDWLþQD�UDYHQ�

��� UHWRULþQD VXEVWUXNWXUD �SUHSULþHYDOQD� UDYHQ� R]LURPD�
IDNWLþQD�UDYHQ�%����

��� JOREOMD� WHRUHWLþQR�LGHRORãND� VXEVWUXNWXUD �QDG]RUXMRþD�
UDYHQ�

9Hþ� R� SRVDPH]QLK� UDYQHK� Y� QDGDOMHYDQMX�� ]GDM� SRVNXVLPR� UD]UHãLWL �
SUREOHP� UHVQLþQRVWL� � 6DPD� YHUWLNDOQD� VWUXNWXUD� ]JRGRYLQVNLK� SULSRYHGL� åH�
SUHGSRVWDYOMD�GRORþHQR�LQWHUSUHWDFLMR ]JRGRYLQVNHJD�GRJDMDQMD�

�7KH�YHUWLFDO�VWUXFWXUH�RI�KLVWRULFDO�QDUUDWLYHV��ZKRVH�VLQJOLQJ�RXW� LV��LQ�P\�RSLQLRQ��
QHFHVVDU\�IRU�MXGJLQJ�WKH�WUXWK�RI�QDUUDWLYHV��DVVXPHV�D�GHILQLWH�LQWHUSUHWDWLRQ�RI�WKH�SURFHVV�

��� 9HOMDYQRVW� EL� ODKNR� Y� VPLVOX�� NRW� MH� XSRUDEOMHQD� WXNDM�� RSUHGHOLOL� NRW� WDNãQR�� NL� ]DKWHYD� UHVQLþQRVW YVHK�
IDNWLþQLK� WUGLWHY� L]� SUYH� UDYQL� YHUWLNDOQH� VWUXNWXULUDQRVWL� ]JRGRYLQVNH� SULSRYHGL� LQ� YHOMDYQRVW� YVHK� ORJLþQLK�
LQIHUHQF�PHG�QMLPL���� *O��RSRP���� QD�VWU������� +RUL]RQWDOQR�VWUXNWXUR�SULSRYHGL�SUHGVWDYOMDMR�VHVWDYOMHQRVW�SRVDPH]QLK�WUGLWHY�LQ�]JRGE�]QRWUDM�QMH�VDPH�LQ�
QMLKRYH�PHGVHERMQH�SRYH]DYH�YNOMXþHQRVWL�LQ�RGYLVQRVWL���� 9�VSLVX��&RQGLWLRQV�RI�7UXWK�RI�+LVWRULFDO�1DUUDWLYHV��L]� OHWD������7RSROVNL JRYRUL�]JROM�R�QDVOHGQMLK�WUHK�
UDYQHK�YHUWLNDOQH�VWUXNWXUH���L��IDNWLþQD�UDYHQ�$���LL��IDNWLþQD�UDYHQ�%��LQ��LLL��WHRUHWLþQD�UDYHQ��6OLND�MH�WXNDM�ãH�
QHNROLNR� HQRVWDYQHMãD�� VDM� SUYR� UDYHQ� SUHGVWDYOMDMR� HNVSOLFLWQH� SRVDPLþQH� WUGLWYH� R� SUHWHNORVWL�� GUXJD� MH� ]JROM�
SRGDOMãHN�SUYH�LQ�YVHEXMH��LPSOLFLWQH�SUHGSRVWDYNH��NL�VR�SRPHPEQH�]D�UD]XPHYDQMHFHORWQH�SULSRYHGL��WUHWMR�SD�
VHVWDYOMDMR� QHNDNãQH� VSORãQH� ]DNRQLWRVWL ]JRGRYLQVNHJD� UD]YRMD�� NL� MLK� ]JRGRYLQDU� ]QRWUDM� SULSRYHGL�
SUHGSRVWDYOMD� R]LURPD� XSRUDEOMD�� %ROM� UD]GHODQD� MH� VOLND� YHUWLNDOQH� VWUXNWXUH� SULSRYHGL� Y� SR]QHMãLK� VSLVLK�
7RSROVNHJD� QSU�� Y� NQMLJL�1DUUDUH� OD� VWRULD��1RXYL� SULQFLSL�GL�PHWRGRORJLFD� VWRULFD �������VRDYWRU� 5DIIDHOOR�
5LJKLQL��LQ�þODQNX��7KH�5ROH�RI�/RJLF�DQG�$HVWKHWLFV�LQ�&RQVWUXFWLQJ�1DUUDWLYH�:KROHV�LQ�+LVWRULRJUDSK\���JO��
7RSROVNL ������
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RI�KLVWRU\��DOWKRXJK�LW�GRHV�QRW�LPSRVH�DQ\�JLYHQ�YLVLRQ�RI�LW��7KDW�LQWHUSUHWDWLRQ�FRQVLVW�LQ�WKH�
DGRSWLRQ� RI� WKH� RSLQLRQ� WKDW� KXPDQ� KLVWRU\� LV� QRW� D� IUHH� RU� FKDRWLF� VWHDP� RI� VLQJXODUO\�
FRQGLWLRQHG� IDFWV�� EXW� WKDW�ZH� FDQ� VSHDN�DERXW�GHILQLWH� W\SHV�RI� FRQGLWLRQLQJ�� WKDW� LV��DERXW�
UHJXODULWLHV�LQ�WKH�SURFHVV�RI�KLVWRU\����7RSROVNL ��������

5HJXODUQRVWL� VR�Y� ]JRGRYLQRSLVMX�QDMSRJRVWHMH� L]UDåHQH�Y�REOLNL�PHKNLK�
R]LURPD�FHWHULV� SDULEXV ]DNRQRY��NL� MLK�QDMSRJRVWHMH� ]DVOHGLPR�SUHNR� L]UD]RY��
NRW� VR� QSU�� �SRJRVWR��� �QDMYHþNUDW��� �SRQDYDGL��� �UHGNR� � � LSG��7H� UHJXODUQRVWL�
VR�QDMSRJRVWHMH�GHO� WUHWMH� UDYQL�Y�YHUWLNDOQL� VWUXNWXUL� �7D� MH� WRUHM�Y�NRQþQL� ID]L�
WLVWD� RGORþLOQD�� NL� GHMVWYHQR� UDYHQ� SUHNULMH� ]� GRORþHQR� LQWHUSUHWDFLMR�� 9� WHM�
OXþL� VH� UD]MDVQL� WXGL� SUREOHP� RPHQMHQHJD� SULPHUD� � LQWHUSUHWDFLMH JOHGH�
HNRQRPVNH� LQ� VSORãQH� �NUL]H�� Y� (YURSL� ���� LQ� ���� VWROHWMD�� =DJRYRUQLNL� LQ�
QDVSURWQLNL� VH� ODKNR� VWULQMDMR� Y� YVHK� GHMVWYLK�� SD� NOMXE� WHPX� WD� UD]OLþQR�
LQWHUSUHWLUDMR�

�:H�WKXV�FRPH�WR�WKH�FRQFOXVLRQ�WKDW�WKH�WUXWK RI�D�QDUUDWLYH�DV�D�ZKROH�LV�SULPDULO\�
GHWHUPLQHG� E\� WKH� WUXWK� RI� LWV� WKHRUHWLFDO� VWUDWXP�� WKDW� LV�� E\� WKDW� ZKLFK� FRQGLWLRQV� WKH�
VWUXFWXUH�RI� WKDW�QDUUDWLYH��7KDW�VWUDWXP�IRUPV��DV� LW�ZHUH��DQ�LQYLVLEOH� WLVVXH�DURXQG�ZKLFK�
VLQJOH� IDFWV� DQG� H[SODQDWLRQV� DUH� ZRYHQ�� 7KDW� VWUDWXP� PDNHV� VRPH� VWDWHPHQWV� LQ� D� JLYHQ�
QDUUDWLYH�PRUH�LPSRUWDQW�WKDQ�RWKHUV��IRU�WKH\�SHUWDLQ�WR�WKH�NH\�SRLQWV�LQ�WKH�VWUXFWXUH�RI�WKDW�
QDUUDWLYH��ZKLOH�RWKHU� VWDWHPHQWV�SOD\� ODUJHO\�D�FRPSOHPHQWDU\� UROH��7KH� WKHRU\� WKDW� IRUPV�
WKH�IRXQGDWLRQ�RI�D�QDUUDWLYH�VKRXOG�UHIOHFW�WKH�VWUXFWXUH�RI�UHDOLW\�� �7RSROVNL ��������

7HRUHWLþQR�LGHRORãND� UDYHQ� SULSRYHGL� MH� WRUHM� RGORþLOQD� ]D� UHVQLþQRVW
SULSRYHGL��1H�VPHPR�SD�SR]DELWL� �GD� WD�PRþQR�YSOLYD� WXGL�QD�SUYL GYH� LQ�GD�VR�
YVH� VNXSDM� PRþQR� SUHSOHWHQH�� 6� 7ROSROVNLP� PRUDPR� WDNR� VNOHQLWL � � GD� ]JROM� Y�
SUYL� �LQ� GUXJL�� UDYQL� YHUWLNDOQH� VWUXNWXUH� ]JRGRYLQVNH� SULSRYHGL� WRUHM� QH� JUH�
LVNDWL� NULWHULMHY� DOL� SRJRMHY� UHVQLþQRVWL� � 5HVQLþQRVW� R]LURPD� QHN� QMHQ
SULEOLåHN� ODKNR� SULSLãHPR� VDPR� SULSRYHGL� Y� FHORWL� � =GDM� SD� MH� þDV�� GD� PDOFH�
YHþ� VSUHJRYRULPR� R� GUXJL� LQ� WUHWML � UDYQL� YHUWLNDOQH� VWUXNWXUH� ]JRGRYLQVNH�
SULSRYHGL�


� � � � � � 
 � � � � � � 


2EH�� WDNR� GUXJD� �UHWRULþQD�� NRW� WUHWMD� �WHRUHWLþQR�LGHRORãND� UDYHQ� VWD�
L]UHGQR� SRPHPEQL� ]D� SULSRYHG�� ýH� MH� SUYD� UDYHQ� WLVWD�� NL� QDP� SRGDMD� QHNH�
GRORþHQH� RVQRYQH� LQIRUPDFLMH� R� SUHWHNORVWL� � GUXJL� GYH� UDYQL� WR� SUHWHNORVW�
GRGDWQR� RVYHWOMXMHWD�� UD]ODJDWD�� ML � SULGDMDWD� GRGDWQH� SRPHQH� LQ� MR�
LQWHUSUHWLUDWD�� ODKNR�SD� WXGL�YUHGQRWLWD��7UHWMD�� WHRUHWLþQR�LGHRORãND� UDYHQ�QSU��
V� VSORãQLPL� SRMPL� LQ� ]DNRQLWRVWPL� ]JRGRYLQVNHJD� GRJDMDQMD� SRYH]XMH�
DWRPDUQH� LQIRUPDFLMH� SUYH� UDYQL�� GUXJD�� UHWRULþQD UDYHQ�� SD� MH� SRPHPEQD�� NHU�
SULGDMD� HVWHWVNH� HOHPHQWH� SUL� QDþLQX� WH� SRYH]DYH�� .OMXE� PRþQL� SUHSOHWHQRVWL�
YVHK� WUHK� YHUWLNDOQLK� UDYQL� ]JRGRYLQVNH� SULSRYHGL� 7RSROVNL SUDYL�� GD� ODKNR�
MDVQR�UD]ORþXMHPR�PHG�GYHPD�GRPHQDPD�]JRGRYLQDUMHYHJD�GHOD�
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�>���@�RQH�VKRXOG�GLVWLQJXLVK�EHWZHHQ�WZR�PXWXDOO\�LUUHGXFLEOH�GRPDLQV�RI�KLVWRULDQV
�
LQWHOOHFWXDO�DFWLYLW\��WKDW�ZKLFK�EHORQJV�WR�ORJLF��DV�ZHOO�DV�JUDPPDU���DG�WKDW�ZKLFK�EHORQJ�
WR�DHVWKHWLFV����7RSROVNL ���������

=JRGED� NRW� FHORWD� QDPUHþ� VHVWRML� L]� YHþ� GHORY�� QMHQLK� HOHPHQWRY��
VWUXNWXUH�� SUDYLO� QMHQH� ]JUDGEH� LQ� NRKHUHQFH�� =ODVWL� SUL� VOHGQML� Y� RVSUHGMH�
VWRSLMR� HVWHWVNL� YLGLNL� ]JRGEH�� 9� RVQRYL� MLP� ODKNR� SULSLãHPR� WXGL�
SUHSULþHYDOQR� LQ� SRMDVQMHYDOQR� IXQNFLMR�� NL� SUHGVWDYOMDWD� UHWRULþQR� UDYHQ�
]JRGRYLQVNH� SULSRYHGL���� *OHGH� QD� WD� L]KRGLãþD� 7RSROVNL ]JRGRYLQVNR�
SULSRYHG� R]QDþL� NRW� SUHSULþHYDOQR� VWUXNWXUR�� .RW� WDNãQD� MH� PHGLM� � NL� SUHQDãD�
]JRGRYLQDUMHYR� UD]XPHYDQMH SUHWHNORVWL � � YVHELQR� QMHJRYLK� PLVOL� LQ� QMHJRYH�
QDPHQH� N� EUDOFX� �DOL� SRVOXãDOFX��� NL� SRVNXãD� WR� SUDYLOQR� GRMHWL� R]LURPD�
VSUHMHWL���� 2VQRYQL� HOHPHQWL�� NL� ]QRWUDM� ]JRGEH� GHOXMHMR� SRYH]RYDOQR�� VR�
HVWHWVNL�� VHYHGD� SD� ODKNR� ]QRWUDM� VHEH� LQ� YVOHG� VYRMH� YORJH� XSRUDEOMDMR� WXGL�
ORJLþQH� LQ� WHRUHWVNH� HOHPHQWH�� =JRGRYLQDU� MH� SUL� VYRMHP� GHOX� WDNR� ]PHUDM� åH�
XVPHUMHQ�WXGL�N�EUDOFX�

�7KH�IXQGDPHQWDO�DUWLVWLF� IDFWRU�XVHG�WR�FRQVWLWXWH�DQG�ELQG�WKH�QDUUDWLYH�ERWK�LQ�LWV�
YHUWLFDO� DQG� KRUL]RQWDO� GLPHQVLRQV� LV� WKH� LPDJLQDWLRQ� RI� WKH� DXWKRU� DQG� WKH� VHQVH� RI�
REYLRXVQHVV�H[SHULHQFHG�E\�WKH�UHFLSLHQW����7RSROVNL ���������

,PDJLQDFLMD LQ� QH� ORJLND� MH� WLVWD�� NL� ]QRWUDM� QDãHJD� UD]XPHYDQMD
XVWYDUMD� EROM� DOL � PDQM� NRQNUHWQH� PLVHOQH� SRGREH� R� SUHWHNORVWL� LQ� V� WHP�
XVWYDUMD� R]DGMH�� NRW� SUDYL� 7RSROVNL�� QD� NDWHUHJD� ODKNR� SRWHP� ]JRGRYLQDU�
GRGDMD� EROM� NRQNUHWQR� LQIRUPDFLMVNR� YVHELQR�� 3RGREHQ� SURFHV� VH� SUHG� WHP�
RGYLMD�WXGL�Y�]JRGRYLQDUMHYL�JODYL�

�7KLV�WUDQVIRUPDWLRQ�RI�WKH�LPDJLQHG�UHDOLW\�LQWR�WKH�QDUUDWLYH�PD\�YDU\�GHSHQGLQJ�RQ�
WKH�KLVWRULDQV�FKRLFH�WR�GHYHORS�D�V\QFKURQLF�QDUUDWLYH�GHVFULELQJ�VLPXOWDQHRXV�SKHQRPHQD��
RU�D�GLDFKURQLF�RQH�GHVFULELQJ�FKURQRORJLFDO�VHTXHQFHV�RI�HYHQWV����7RSROVNL ���������

=D� UD]XPHYDQMH� VWD� NOMXþQD� GYD� SURFHVD�� =JRGRYLQDU� VL� PRUD� QDMSUHM� Y�
VYRML� JODYL� SUHGVWDYLWL � NRKHUHQWQH SRGREH� SUHWHNORVWL� LQ� QMLKRYR� PHGVHERMQR�
SRYH]DQRVW�� (VWHWVNL� GHMDYQLNL� VR� ]QRWUDM� WHJD� SURFHVD� SRPHPEQL� SUHGYVHP�
SUL� VPLVOX� ]D� XUHMHQRVW� LQ� FHORWR� �R]LURPD� ]DNOMXþHQRVW��� 'UXJL� SURFHV�
YNOMXþXMH� ]JRGRYLQDUMHYR� QDPHUQRVW�� GD� EL� WH� SRGREH� SUHGVWDYLO� VSUHMHPQLNRP�
R]LURPD�EUDOFHP�� WDNR� GD� EL� WH� SRGREH� ELOH� MDVQH� WXGL�QMLP�� �=DPLVOLWL � VL �PRUD�

��� �6XEVWUXFWXUH� ���� LV� WKH� OHYHO� RI� SHUVXDVLRQ� WKDW� UHPDLQV� FRYHUW�� LQFOXGLQJ� ILJXUHV� RI� ZRUGV��ILJXUDH�
YHUERUXP�� DQG� ILJXUHV� RI� WKRXJKW� �ILJXUDH� VHQWHQWLDUXP�� VXFK� DV� DQDSKRUD�� FOLPD[�� DQWL�FOLPD[�� K\SHUEDWRQ��
SUROHSVLV��DSRVWURSKH��H[FODPDWLRQ��DQG� LURQ\�DV�ZHOO�DV�UKHWRULFDO� WURSHV�VXFK�DV�PHWDSKRU��V\QHFGRFKH��DQG�
LURQ\��7KLV� VXEVWUXFWXUH�HQGRZV WKH�QDUUDWLYH�ZLWK� LWV� VSHFLILF�DWPRVSKHUH��ZKLFK� ,� FDOO� LWV��UKHWRULFDO� IUDPH��
�LURQLF��DSRORJHWLF��DSSURYLQJ��DQG�VR�RQ�����7RSROVNL ������������ 9�WHP�SURFHVX�QDSDNH�LQ�QHVSRUD]XPL�QLVR�QLWL�L]NOMXþHQL�QLWL�UHGNL�
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WXGL� PRåQH� RG]LYH� R]LURPD� PRåQD� UD]XPHYDQMD EUDOFHY�� GD� EL� ELO� Y� WHP�
SURFHVX�þLP�XVSHãQHMãL�����

3RPHPEQR� YORJR� ]QRWUDM� REOLNRYDQMD� ]JRGRYLQVNH� SULSRYHGL� LPDMR� WXGL�
VSORãQL� SRMPL�� 5D]PLVOHN� R� QMLK� VLFHU� Y� QDMYHþML� PHUL� VRGL� ]QRWUDM� UD]PLVOHND�
R� WHRUHWLþQR�LGHRORãNL� UDYQL�� SD� YHQGDU� WXGL� ]D� UDYHQ� UHWRULNH QLVR�
QHSRPHPEQL�� 7RSROVNL QDPUHþ� UD]OLNXMH� PHG� GYHPD� RVQRYQLPD� YUVWDPD�
VSORãQLK� SRMPRY� ]QRWUDM� ]JRGRYLQVNH� SULSRYHGL�� 3UYL� VR� LPHQD� ]D� UD]OLþQD�
PQRãWYD� GHMVWHY�� GRJRGNRY DOL� VWYDUL� � NL� QDVWDQHMR� NRW� SORG� ]JRGRYLQDUMHYH�
LPDJLQDFLMH�� 'UXJD� SD� VR� SRVSORãLWYH�� NL� L]KDMDMR� L]� LQGXNWLYQLK� ORJLþQLK�
RSHUDFLM� QDG� SRVDPH]QLPL� LQIRUPDFLMDPL���� 2ED� WLSD� SRVSORãLWHY� VH� VHYHGD�
ODKNR� SUHSOHWDWD�� WXNDM� SD� Y� RVSUHGMH� VSHW� VWRSD� WXGL� ]JRGRYLQDUMHYD�
LPDJLQDFLMD�R]LURPD�UHWRULþQD UDYHQ�SULSRYHGL�

�>���@� LQ� SDUWLDO� LQGXFWLRQ� WKHUH� LV� QR� ORJLFDO� �WKDW� LV� REOLJDWRU\�� UHODWLRQ� EHWZHHQ�
VLQJOH�VWDWHPHQWV�RQ�RQH�KDQG�DQG�JHQHUDO�VWDWHPHQWV�RQ�WKH�RWKHU��6RPH�NLQG�RI�UHODWLRQ�PD\�
EH� FODLPHG�� \HW� D� JHQHUDOL]DWLRQ� IRUPHG� LQ� UHIHUHQFH� WR� LQFRPSOHWH� LQIRUPDWLRQ� UHTXLUHV�
DGGLWLRQDO�SUHPLVHV�SURYLGHG�E\�WKH�LPDJLQDWLRQ��DHVWKHWLFV���DQG�WKLV�H[FOXGHV�DQ�REOLJDWRU\�
FRQQHFWLRQ�� >���@� LQ� FRQVWUXFWLQJ� QDUUDWLYHV� WKH� KLVWRULDQ� UHIHUV� ILUVW� RI� DOO� WR� KLV� RU� KHU�
LPDJLQDWLRQ�� WKDW� LV� WR� WKH� GRPDLQ� RI� DHVWKHWLFV�� HYHQ� WKRXJK� LQ� RUGHU� WR� REWDLQ� DQ�
LQWHUVXEMHFWLYHO\� FRPSUHKHQVLEOH� LPDJH� RI� WKH� SDVW� KLVWRULDQV�PXVW� XVH� ORJLF� DQG� JUDPPDU�
XQGHUVWDQGDEOH�WR�WKH�DXGLHQFH����7RSROVNL �������������

3UHRVWDQH� QDP� ãH�� GD� VSUHJRYRULPR� R� WUHWML � � WHRUHWVNR�LGHRORãNL� UDYQL�
]JRGRYLQVNH� SULSRYHGL�� 9� PQRJRþHP� MH� WD� UDYHQ� QDMEROM� RGORþLOQD� LQ�
QDMSRPHPEQHMãD� ]D� FHORWR� ]JRGRYLQVNH� SULSRYHGL�� V� WHRUHWLþQHJD� YLGLND� SD�
WXGL� ]HOR� WHåDYQD� LQ� L]PX]OMLYD� ]D� REUDYQDYR��7RSROVNL VDP�SUL]QDYD�� GD� VH� MH�
]� QMR� PDOR� XNYDUMDO� R]LURPD� MH� QL� UD]GHODO� Y� GRYROMãQL� PHUL���� (QR� L]PHG�
]QDþLOQRVWL� WH� UDYQL� VPR�åH�RPHQLOL�± WR� VR� VSORãQL� SRMPL�± PHG�GUXJLPL�SD� VR�
ãH�� UD]ODJDOQL� HOHPHQWL� ]JRGEH�� VSORãQL� ]DNRQL ]JRGRYLQVNHJD� GRJDMDQMD� LQ�
YUHGQRVWQH� VRGEH R� SUHWHNORVWL� � ýH� VH� XVPHULPR� QD� UD]ODJR�� V� NDWHUR� WD� WUHWMD�
UDYHQ� REYODGXMH� ]JRGRYLQVNR� SULSRYHG�� 7RSROVNL SUDYL�� GD� PRUDPR� ORþHYDWL�
PHG�GYHPD�YUVWDPD�OH WH�

�D�� PRWLYDFLMVNL WLS�UD]ODJH �LQWHUQL�WLS�
��� 3RGREQR�YHOMD�VHYHGD�WXGL�]D�YVDNR�GUXJR�REOLNR�PHGRVHEQH�NRPXQLNDFLMH��1DV�ER�Y�WHP�NRQWHNVWX�]DQLPDOD�
]JROM�VSHFLILND��]QDþLOQD�]D�]JRGRYLQVNR�SULSRYHG���� �2QH� FODVV� LQFOXGHV� JHQHUDO� WHUPV� WKDW� DUH� QDPHV� RI� GLYHUVH� HOHPHQWV� EURXJKW� WRJHWKHU� E\� LPDJLQDWLYH�
FRPELQDWLRQ� RQ� WKH� SDUW� RI� KLVWRULDQV�� WKH� RWKHU� FRQWDLQV� QDPHV� RI� JHQHUDOL]DWLRQV� UHVXOWLQJ� IURP� LQGXFWLRQ�
DSSOLHG� WR� VLQJOH� SLHFHV� RI� EDVLF� LQIRUPDWLRQ����7RSROVNL ���������� 3ULPHUD� ]D� SUYL� WLS� SRMPRY� EL� ELOD� QSU��
�IUDQFRVND� UHYROXFLMD� LQ� �UD]SURGDMD� SOHPLãNLK� QDVORYRY��� ]D� GUXJHJD� SD� QSU�� �QHXVSHOL� SRVNXVL� SUHY]HPD�
REODVWL���ýH�Y�SRGUREQHMãL�SUHJOHG�Y]DPHPR�]JRUDM�QDYHGHQD�RGORPND�]JRGRYLQVNLK�]JRGE��ODKNR�]QRWUDM�QMLMX�
]D� SRMPH� SUYHJD� WLSD� QDMGHPR� SULPHUD� �REUDþXQ� V� SDUWLMVNLP� OLEHUDOL]PRP� DOL� �VHNXODUL]DFLMD��� NRW� SULPHU�
GUXJHJD�WLSD�SD��RSXãþDQMH�WUDGLFLRQDOQHJD�NRQFHSWD�SRVOHGQMH�YROMH�Y�GUXJL�SRORYLFL�����VWROHWMD����� *O��QSU��7RSROVNL ����E�



3 U R E O H P � S U L S R Y H G L � Y � ] J R G R Y L Q R S L V M X

��

�E�� Y]URþQL WLS�UD]ODJH �HNVWHUQL�WLS����

3UYL� WLS� REYODGXMH� LQWHQFLRQDOLVWLþQD� RQWRORJLMD�� NL� MR� Y� JUREHP�
VHVWDYOMDMR� þORYHNRYD� GHMDQMD�� UHNRQVWUXNFLMD FLOMHY� LQ� QDPHQRY� WHK� GHMDQM��
YHGHQMH�� NL� MH� ELOR� QD� UD]SRODJR� DNWHUMHP LQ� QMLKRY� VLVWHP� YUHGQRW�� *UH� ]D�
UD]ODJR�� NL� VH� RSLUD� SUHGYVHP� QD� ]GUDYR�UD]XPVNH� LQWXLFLMH� LQ� SVLKRORJLMR��
'UXJL� WLS� MH� RVQRYDQ� RNROL� Y]URþQRVWL� � JUH� SD� ]D� UD]ODJR�� NL� MH� GHWHUPLQLVWLþQD�
± XSRUDEOMD� ODKNR� QSU�� HNRQRPVNH� ]DNRQH� NRW� ]DNRQLWRVWL� ]JRGRYLQVNHJD�
GRJDMDQMD���� 2EH� SD� VWD� WHVQR� YH]DQL� QD� WUHWMR� UDYHQ� YHUWLNDOQH� VWUXNWXUH�
]JRGRYLQVNH� SULSRYHGL�� 7D� GDMH� WHRUHWVNH� RQWRORãNH� SURVWRUH�� NL� SRWHP
QHSRVUHGQR�YSOLYDMR�QD�LQWHUSUHWDFLMR LQ�REOLNXMHMR�SULSRYHG�VDPR�

�,W� LV� VHOI�HYLGHQW� WKDW� WKH� ZD\� KLVWRULDQV� H[SODLQ� WKH� SDVW� GHSHQGV� PRUH� RU� OHVV�
GLUHFWO\�RQ�KRZ�WKH\�XQGHUVWDQG�WKDW�SDVW�LQ�LWV�PRVW�JHQHUDO�VKDSH��,�KDYH�FDOOHG�WKDW�YLVLRQ�
RI� WKH� SURFHVV� RI� KLVWRU\� RQWRORJLFDO� VSDFH� RI� WKH� KLVWRULDQ�� DQG� ,� KDYH� WHUPHG� WKH�
PHWKRGRORJLFDO�FRQVFLRXVQHVV�RI� WKH�KLVWRULDQ�� LQIRUPHG�E\�D�VHQVH�RI� WKH�UHODWLRQ� WKDW� OLQN�
WKH�HOHPHQWV�RI�WKH�SURFHVV�RI�KLVWRU\��WKH�VSDFHV�RI�LQIOXHQFHV��7KXV�WKH�RQWRORJLFDO�VSDFHV�RI�
WKH� KLVWRULDQ� FRQYLQFHG� RI� WKH� FRUUHFWQHVV� RI� WKH� SV\FKRDQDO\WLFDO� YLVLRQ� RI� WKH� ZRUOG� DUH�
ILOOHG�ZLWK� RWKHU� FRQWHQWV� WKDQ� WKRVH�ZKLFK� ILOO� WKH� VSDFHV� RI� KLVWRULDQV� XVHG� WR� LWV�0DU[LVW�
LQWHUSUHWDWLRQ�� ,Q� WKH� RQWRORJLFDO� VSDFHV RI� VRPH� KLVWRULDQV� WKHUH� LV� D� SODFH� IRU� 'LYLQH�
3URYLGHQFH��ZKHUHDV�RWKHUV�OHDYH�WKDW�SODFH�IRU�WKH�ODZV�RI�QDWXUH��>«@�)RU�VRPH�KLVWRULDQV��
FKDQJHV�EHJLQ�LQ�WKH�VSKHUH�RI�HFRQRP\��IRU�RWKHUV��LQ�WKH�VSKHUH�RI�FXOWXUH�RU�UHOLJLRQ��>«@�
2QWRORJLFDO� VSDFHV� DQG� VSDFHV� RI� LQIOXHQFH� GLIIHU� IURP� RQH� DQRWKHU� LQ� KLVWRULDQV
�
FRQVFLRXVQHVV��$OO�KLVWRULDQV�KDYH�VXFK�VSDFHV�DW� WKHLU�GLVSRVDO��HYHQ�WKRXJK�WKHLU�YLVLRQ�RI�
WKH�ZRUOG�PD\�QRW�EH�FRKHUHQW�RU�IXOO\�UHDOL]HG����7RSROVNL ���������

5D]LVNRYDQMX� WH� WUHWMH� UDYQL� ODKNR� SULVWRSLPR� QD� GYD� QDþLQD��
GHVNULSWLYQR� �WDNR�� GD� SRVNXãDPR� þLP� EROMH� RSLVDWL� WH� RQWRORãNH� SURVWRUH� LQ�
SURVWRUH� YSOLYD� ]JRGRYLQDUMHY�� DOL � SD� QRUPDWLYQR� �WDNR�� GD� WH� SURVWRUH�
SRVNXãDPR�RYUHGQRWLWL � LQ�SRGDWL� SUHGORJH� ]D�QMLKRYR� L]EROMãDQMH���1DMEROMH� MH��
þH� XVSHPR� RED� QDþLQD� SORGQR� ]GUXåLWL���� � YHQGDU� WR� SROMH� SUL� 7RSROVNHP�
]DHQNUDW� RVWDMD� EROM� DOL �PDQM� QHUD]GHODQR�� 3ROMXEQRVWL� VH�PRUDPR� QD� WHRUHWVNL�
UDYQL� L]RJLEDWL� � NDMWL � WR� EL� YRGLOR� Y� SRSROQ� UHODWLYL]HP�� NRW� SD� MH� 7RSROVNL
YHþNUDW� SRXGDULO � � JUH� SUL� ]JRGRYLQVNL� SULSRYHGL� LVNDWL� WXGL� QHNDNãQR� XMHPDQMH�
V�GRJRGHQR�SUHWHNORVWMR��=JRGRYLQDU�PRUD�SUL� VYRMHP�GHOX� WRUHM� ]DVOHGRYDWL� WR�
NUKNR�UDYQRWHåMH�PHG�RERMLP�± SUHWHNORVWMR�LQ�SULVWRSL�N�QMHM�
��� 2�WHM�GHOLWYL�JO��7RSROVNL �������� 7RSROVNL Y� VYRMHP�þODQNX��7RZDUGV�DQ� ,QWHJUDWHG�0RGHO�RI�+LVWRULFDO�([SODQDWLRQ��]DJRYDUMD� WXGL�QXMQRVW�
PHGVHERMQH�SRYH]DYH�PHG�WHPD�GYHPD�WLSRPD�UD]ODJ��9�WHP�VPLVOX�EL�ODKNR�UHNOL��GD�LãþH�QHNR�VUHGQMR�SRW�PHG�
+HPSORP�LQ�QMHJRYLPL�QDUDWLYLVWLþQLPL�QDVSURWQLNL����� =D�WR�MH�SULPHU�SRVWVWUXNWXUDOLVWLþQR R]LURPD�GHNRQVWUXNFLMVNR�JOHGDQMH�QD�]JRGRYLQRSLVMH��0XQVORZ���NL�VPR�
JD�SUHGVWDYLOL�Y�SUHMãQMHP�UD]GHONX��$YWRU�MH�QDPUHþ�DQDOL]LUDO�YVH�WUL�SULVWRSH��SRWHP�SD�VH�RSUHGHOLO��]�EROMãLPL�
LQ�VODEãLPL�DUJXPHQWL��]D�HQHJD�L]PHG�QMLK�
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��� 3ULSRYHG� LQ ��]JRGRYLQD�GHODYVNHJD�UD]UHGD�

.RW� VPR� RPHQMDOL� åH� Y� XYRGQHP� SRJODYMX� LQ� QD� ]DþHWNX� WHJD�� ERPR� Y�
]DGQMHP� L]PHG� UD]GHONRY� WHJD� SRJODYMH� SRVHJOL� QDMEOLåMH� Y� VDPR�
]JRGRYLQDUMHYR� GHOR�� 3RJOHGDOL� VL� ERPR�� QD� NDNãQH� SUHGQRVWL �LQ� WHåDYH��
SULSRYHGQHJD� SULVWRSD� Y� ]JRGRYLQRSLVMX MH� QDOHWHOD� ]JRGRYLQDUND� 0DUJDUHW�
5�� 6RPHUV PHG� VYRMLP� XNYDUMDQMHP� ]� ]JRGRYLQR� REOLNRYDQMD� LQ� UD]YRMD�
GHODYVWYD� DOL� GHODYVNHJD� UD]UHGD� Y�$QJOLML � � 3UL� VYRML� DQDOL]L� UD]OLþQLK� WHRULM � LQ�
UD]OLþQLK� ]JRGRYLQRSLVQLK� SULVWRSRY� N� YSUDãDQMX� UD]UHGQHJD� ERMD� LQ� UD]YRMD�
GHODYNH� UD]UHGQH� ]DYHVWL� Y� LQGXVWULMVNL� UHYROXFLML � MH� NRW� NOMXþQD� L]SRVWDYLOD�
SUHGYVHP�GYD�SRMPD�

D��QDUDWLYQD�LGHQWLWHWD
E��UHODFLMVND�UD]PHVWLWHY ���

$YWRULFD� QDPUHþ� XJRWDYOMD�� GD� åH� RE� EHåQHP� SUHJOHGX� WHJD�
]JRGRYLQRSLVQHJD� SRGURþMD� ODKNR� ]DVOHGLPR� NDU� QHNDM� SURWLVORYLM� � QHMDVQRVWL�
LQ� ]DQLPLYRVWL� � (QR� L]PHG� RVUHGQMLK� YSUDãDQM�� NL� VR� VL� MLK� ]JRGRYLQDUML �
UD]OLþQLK� LGHRORãNLK� LQ� WHRUHWVNLK� SURILORY� VNR]L� UD]OLþQD� REGREMD� SRVWDYOMDOL � �
MH� �ELOR�� YSUDãDQMH� R� YORJL� DQJOHãNLK� GHODYFHY� �R]LURPD� DQJOHãNHJD�
GHODYVNHJD� UD]UHGD����� Y� REGREMX� LQGXVWULMVNH� UHYROXFLMH�� /DKNR� VSORK�
JRYRULPR� R� HQRWQHP� LQ� L]REOLNRYDQHP� UD]UHGX� V� VSHFLILþQLPL� FLOML � LQ� QDþLQL�
GHORYDQMD"� -H� ãOR� GHMDQVNR� ]D� UD]UHGQL� ERM�� NDNRU� JD� RSUHGHOMXMH�PDUNVLVWLþQD�
WHRULMD� ]JRGRYLQVNHJD� UD]YRMD"� 6R� ELOL � GHODYFL� UHYROXFLRQDUML� DOL � UHIRUPLVWL" �
$OL� SD�PRJRþH� QLþ� RG� WHJD"�.DNR� VR� WD� QHVNODGMD� LQ� QDPLJL� ]D� UD]OLþQH�PRåQH�
RGJRYRUH� VSORK� PRåQL�� þH� VR� DQJOHãNL� GHODYFL� GHMDQVNR� VOXåLOL � NRW� PRGHO�
WHRULMH�UD]UHGQHJD�ERMD�LQ�UD]UHGQH�]DYHVWL"���

1DUDYD� WHJD� VNORSD� YSUDãDQM� NDåH�� GD� MH� SRWUHEQR� QDPHVWR� GRORþHQHJD�
]JRGRYLQVNHJD� REGREMD� R]LURPD� GRORþHQHJD� ]JRGRYLQVNHJD� YSUDãDQMD� DOL �
SUREOHPD� Y� VUHGLãþH� SRVWDYLWL � WHRULMR� DOL � WHRULMH� VDPH�� 6RPHUVRYD WR� WXGL� WUGL��
NR�JUH�]D�UD]UHGQR�WHRULMR�

��� $QJ��UHODWLRQDO�VHWWLQJ��2�WHP�JO��6RPHUV ���������������� 2�GHODYFLK�NRW�UD]UHGX�ODKNR�JRYRULPR�VHYHGD�VDPR�Y�SULPHUX��þH�MLK�NRW�GUXåEHQL�UD]UHG�VSORK�VSUHMHPDPR���� �,W�LV�WKH�SDUDGR[�RI�WKLV�SKHQRPHQRQ��KRZHYHU��WKDW�LV�PRVW�VWULNLQJ��WKH�\DUGVWLFN�DJDLQVW�ZKLFK�WKH�(QJOLVK�
ZRUNLQJ�FODVV�LV�PHDVXUHG��SHFXOLDU��ZDV�FRQVWUXFWHG�E\�FODVVLFDO�VRFLRORJLFDO�FRQFHSWLRQV�RI�FODVV�IRUPDWLRQ�
IRU�ZKLFK�(QJOLVK�ZRUNLQJ�SHRSOH�VHUYHG�DV�WKH�SXWDWLYH�KLVWRULFDO�PRGHO��6XUHO\��VRPHWKLQJ�LV�DPLVV�ZKHQ�WKH�
RULJLQDO� KLVWRULFDO� DFWRUV� ZKRVH� OLYHV� ZHUH� DSSURSULDWHG� IRU� D� WKHRUHWLFDO� VFKHPD� RI� FODVV� IRUPDWLRQ� DUH�
VXEVHTXHQWO\�GHYLDQW�E\�WKDW�VDPH�WKHRU\����6RPHUV ���������
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�7KHVH�REVHUYDWLRQV�DQG�FODLPV�DUH�DW� WKH�KHDUW�RI� WKLV�HVVD\��ZKLFK�DLPV� WR�RIIHU�D�
FULWLFDO�HYDOXDWLRQ�RI�FODVV�IRUPDWLRQ�WKHRU\�± D�WKHRU\�WKDW�VHHNV�WR�H[SODLQ KRZ�DQG�ZK\�WKH�
ZRUNLQJ�FODVV�FRPHV�WR�DFW�LQ�WKH�ZD\V�WKDW�LW�GRHV��>«@ ,�ZLOO�DUJXH�WKDW�WKH�PHDQV�WR�DFKLHYH�
WKLV� UHYLVHG� FRQFHSWLRQ�PXVW� EH� WKURXJK� DQ� HQJDJHPHQW�ZLWK� WKH� FRQFHSW� RI� QDUUDWLYH� DQG��
PRUH�JHQHUDOO\��ZLWK�WKH�FRQVWLWXWLYH�SODFH�RI�QDUUDWLYLW\�LQ�VRFLDO�WKHRU\��0\�RYHUDOO�DLP�LV�WR�
GHPRQVWUDWH� WKH� WKHRUHWLFDO�DQG�KLVWRULFDO�VLJQLILFDQFH�RI�QDUUDWLYH�DQG�QDUUDWLYLW\�QRW�RQO\�
IRU� VWXGLHV�RI�ZRUNLQJ�FODVV� IRUPDWLRQ��EXW� IRU�VRFLDO�VFLHQFH�UHVHDUFK� LQ�JHQHUDO��� �6RPHUV
��������������

.ODVLþQL� UD]UHGQL� WHRULML � 6RPHUVRYD RþLWD� SUHGYVHP�� GD� VH� MH� RSUOD� ]JROM�
QD� HQR� VDPR� PHWD�]JRGER �WM � � ]JRGER� R� SUHKRGX� L]� NODVLþQH� Y� PRGHUQR�
GUXåER��� NL� SD� MH� ELOD� VDPD� ]JUDMHQD� QD� SRGODJL� SRYVHP� DKLVWRULþQH� SRMPRYQH�
VKHPH�� NL� ]GDM� RQHPRJRþD� YVDNUãQR� NRQVLVWHQWQR� UD]ODJR�� NL� EL� XVWUH]DOD�
GHMDQVNRVWL� R]LURPD� VH� ML � YVDM� SULEOLåDOD�� .OMXþQL� SRMPL� Y� QMHM�� NRW� VR� QSU��
UD]UHG�L��� GUXåED�� PRGHUQRVW�� LQGXVWULDOL]DFLMD�� ERML� PHG� UD]UHGL�� LSG��� VR�
]DQMR� ]JROM� DEVWUDNFLMH�� NL� VR� DþDVRYQH� LQ� QLPDMR� XVWUH]QLF� Y� UHDOQRVWL� � 7L�
SRMPL� QDM� EL� ELOL � UH]XOWDW� GUXåEHQHJD� QDWXUDOL]PD����� VWROHWMD�� NL� MH� þDVRYQRVW��
SURVWRUVNRVW�� UHODFLMVNRVW� LQ� UD]YRM� ]DPHQMDO� ]� DEVWUDNWQLPL� HQWLWHWDPL�� NL� VR�
VDPH� Y� VHEL� ]DNOMXþHQH� LQ� åH� ILNVLUDMR� PHWD�]JRGER� VDPR�� SD� WXGL� YVDNUãQR�
GUXJR�]JRGER��NL�ML �MH�SRGUHMHQD�

�$V�D�UHVXOW��WKH�IRXQGDWLRQDO�VWRU\�GHHSO\�HQFRGHG�ZLWKLQ�PRGHUQ�VRFLDO�VFLHQFH�KDV�
DOO� WKH� IRUPDO� FRPSRQHQWV� RI� DQ� DQDO\WLF� QDUUDWLYH� ± D� EHJLQQLQJ� �WUDGLWLRQDO� VRFLHW\��� D�
PLGGOH��FULVLV�LQ�WKH�LQGXVWULDO�UHYROXWLRQ���DQG�DQ�HQG��UHVROXWLRQ�LQWR�PRGHUQLW\��DV�ZHOO�DV�
OHDGLQJ� SURWDJRQLVWV� LQ� DFWLRQ� �FODVVHV� LQ� VWUXJJOH�� DQG� FDXVDO� HPSORWPHQW� �WKH� HQJLQH� RI�
LQGXVWULDOL]DWLRQ��SUROHWDUL]DWLRQ�����6RPHUV ���������

7RGD� WD� PHWD�]JRGED� MH� ]DUDGL� ]JRUDM� QDYHGHQLK� UD]ORJRY� SRYVHP�
QHQDUDWLYLVWLþQD�� ,Q� NRW� RGJRYRU� QD� WR� ]DJRQHWQR� VLWXDFLMR� VH� 6RPHUVRYD RSUH�
QD�� �D�� QDUDWLYQR� LGHQWLWHWR LQ� �E�� UHODFLMVNR� UD]PHVWLWHY�� 9� QDGDOMHYDQMX� VL�
ERPR� SUHGVWDYLOL � SUHGYVHP� WHRUHWLþQH� HOHPHQWH� QMHQHJD� YLGHQMD� YORJH�
SULSRYHGL� Y� ]JRGRYLQRSLVMX� LQ� VH� ãHOH� QD� NRQFX� SRGUREQHMH� YUQLOL � N� DQJOHãNLP�
GHODYFHP�

'D� EL� UD]NULOD� QHVNODGMD� Y� GDQL� ]QDQVWYHQR�WHRUHWVNL� VLWXDFLML � �
6RPHUVRYD QDMSUHM� UD]GHOL� RGJRYRUH� QD� YSUDãDQMH� SR� YORJL� DQJOHãNLK� GHODYFHY�
PHG� SUHKRGRP� Y� PRGHUQR� GUXåER� QD� WUL � RVQRYQH� SDUDGLJPH� R]LURPD� YUVWH�
RGJRYRURY�

D��UHIRUPLVWLþHQ�RGJRYRU
E��UHYROXFLRQDUHQ�RGJRYRU
F��UHWURVSHNWLYHQ�RGJRYRU
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9VDN� RG� WHK� SD� QL� ]JROM� SUHSURVW� RGJRYRU� QD� YSUDãDQMH� SR� QDUDYL�
]JRGRYLQVNHJD� UD]YRMD� LQ� YORJH� DQJOHãNLK� GHODYFHY�� SDþ� SD� YVL� WULMH�
RGJRYDUMDMR� WXGL� QD� HQR� LQ� LVWR� YSUDãDQMH�� ]DNDM� SUHGVWDYOMD� R]LURPD� MH�
SUHGVWDYOMDO� DQJOHãNL� GHODYVNL� UD]UHG� PHG� LQGXVWULMVNR� UHYROXFLMR�
XMHPDQMH�SRWUGLWHY� DOL� RGNORQ�]DQLNDQMH� RG� SULþDNRYDQHJD� UHYROXFLRQDUQHJD�
UD]YRMD� R]LURPD� REQDãDQMD�� NRW� JD� QDSRYHGXMH� UD]UHGQD� WHRULMD"���
�5HIRUPLVWL�� ]DWUMXMHMR�� GD� MH� ELOD� YHþLQD� DQJOHãNLK� GHODYFHY� UHIRUPLVWLþQR�
XVPHUMHQD� LQ� ]DWR� L]MHPD�� �UHYROXFLRQDUML�� SRVNXãDMR� GRND]RYDWL� � GD� VR� ELOL �
GHODYFL� Y� REGREMX� RG� ����� GR� ����� UHYROXFLQDUQR� UD]SRORåHQL�� D� MH� ELOR� WR�
UD]SRORåHQMH� Y� SHWGHVHWLK� OHWLK� ]DWUWR�� �UHWURVSHNWLYFL�� SD� Y� WHM� LJUL� SUHKRGD�
JODYQH� YORJH� VSORK� QLVR� QDPHQLOL� QDYDGQLP� WRYDUQLãNLP� GHODYFHP�� SDþ� SD�
REUWQLNRP�� NL� QDM� EL� ELOL � �UHDNFLRQDUQL� UDGLNDOL����� 9VDN� L]PHG� WHK� SRVNXVRY�
UD]ODJH�� SRVNXVRY� SRWUGLWYH� DOL� RYUåEH� WH� YHOLNH�PHWD�]JRGEH� R� YORJL� GHODYFHY�
SD�RVWDMD�XMHW�Y�WR�YHOLNR�]JRGER�LQ�]DWR�QXMQR�REVRMHQ�QD�QHXVSHK�

�,QGHHG��PRVW�VWULNLQJ�DERXW�DOO�WKUHH�WKHRULHV�RI�ZRUNLQJ�FODVV�IRUPDWLRQ�LV�WKDW�WKH\�
DUH�LQ�HVVHQFH�WKUHH�GLIIHUHQW�YHUVLRQV�RI�WKH�VDPH�VWRU\��WKDW�LV��WKUHH�GLIIHUHQW��HQGLQJV��WR�
WKH�VDPH�EHJLQQLQJ�DQG�PLGGOH�RI�DQ�HQFRGHG�PDVWHU�QDUUDWLYH����6RPHUV ���������

3UYL� NRUDN�� NL� JD� 6RPHUVRYD SULSRURþD�� MH� GHQDUDWLYL]DFLMD� WH� RVQRYQH�
PHWD�]JRGEH�� NL� SD� ML � PRUD� SRWHP� VOHGLWL � SRQRYQD� SUREOHPDWL]DFLMD� LQ�
QDUDWLYL]DFLMD� YORJH� GHODYFHY�� 6OHGQMH� QDPUHþ� EUH]� WHK� GYHK� NRUDNRY� QL�
PRJRþH� NRKHUHQWQR� SUHGVWDYLWL � � 7RGD� ]QDMGHPR� VH� SUHG� YSUDãDQMHP�� NDM� VSORK�
MH� QDUDWLYQRVW Y� ]JRGRYLQL� LQ� NDNãQR� YORJR� LPD� ]D� 6RPHUVRYR� Y�
]JRGRYLQRSLVMX�

6RPHUVRYD åH� YQDSUHM� SUHGYLGL�� NDWHUD� YUVWD� QDUDWLYQRVWL ER� R]LURPD� MH�
]D� ]JRGRYLQRSLVMH� NOMXþQD� LQ� WRUHM� Y� UD]SUDYL� WXGL� QDMEROM� ]DQLPLYD�� 7R� MH� W �L � �
SRMPRYQD� �NRQFHSWXDOQD� QDUDWLYQRVW � � 3UDY� L]KDMDQMH� L]� DKLVWRULþQH� LQ�
DQWLQDUDWLYQH� SRMPRYQD� VKHPH� MH� ]JRGRYLQRSLVMH� SULSHOMDOR�� YVDM� Y� SULPHUX�
DQJOHãNLK� GHODYFHY� Y� ���� VWROHWMX�� GR� ]PRWQH� LQ� QHXSRUDEQH� PHWD�]JRGEH��
=DWRUHM� MH� VHGDM� SUDY� SRMPRYQD� QDUDWLYQRVW� WLVWD�� NL� ML � PRUDPR� SRVYHWLWL �
QDMYHþ� SR]RUQRVWL� � 6RPHUVRYD QDMSUHM� ]DWUGL�� GD� MH� ELO� SRMHP� SULSRYHGL� Y�
UD]SUDYDK� RNROL� SRGURþMD� ]JRGRYLQRSLVMD� YHGQR�� YVDM� Y� JUREHP�� HQRWHQ����

��� 9�ILOR]RIVNHP�MH]LNX�WD�WUGL��GD�EL�VH�PRUDOL�GHODYFL�IRUPLUDWL�QDMSUHM�Y�UD]UHG�Y�VHEL�LQ�VH�QDWR�UD]YLWL�Y�UD]UHG�
]D� VHEH�� �$QG� LQ� DOO� WKUHH� SDUDGLJPV�� WKH� TXHVWLRQ� LV� DGGUHVVHG� QRW� WR� HPSLULFDO� FDVHV� RI� YDULDWLRQ�� EXW� WR�
GHYLDWLRQV�IURP�D�SUHGLFWLRQ��:K\��LQ�RWKHU�ZRUGV��GLG�WKH�FODVV�LQ�LWVHOI�± FODVV�IRU�LWVHOI�SUHGLFWLRQ�IDLO"�(DFK�
DSSURDFK�HPERGLHV� WKH�VDPH�SUHGLFWLRQ�± QDPHO\�� WKDW�XQGHU�QRUPDO�FRQGLWLRQV�WKHUH�VKRXOG�EH�D�FDXVDO� OLQN�
EHWZHHQ�WKH�VRFLHWDO�DQG�HFRQRPLF�FKDQJHV�RI�WKH�LQGXVWULDO�UHYROXWLRQ��FODVV�LQ�LWVHOI��DQG�WKH�HPHUJHQFH�RI�D�
UHYROXWLRQDU\�FODVV�FRQVFLRXVQHVV��FODVV�IRU�LWVHOI�����6RPHUV ������������ 2�WHP�JO��6RPHUV ���������������� ýDVRYQR�VR� WX� VHYHGD�PLãOMHQH�UD]SUDYH�RG�ãWLULGHVHWLK� OHW�����VWROHWMD�GDOMH��*OHGH�QD� WUHWMH�SRJODYMH� ODKNR�
GRGDPR�� GD� MH� UHV� WXGL�� GD� VH� QHSRVUHGQR� R� RSUHGHOLWYL� QDUDYH� SULSRYHGL� Y� ]JRGRYLQRSLVMX� VDPH� QL� GRVWL�
UD]SUDYOMDOR��YVDM�GR�VHGHPGHVHWLK�OHW�QH�
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3ULSRYHG QDM� EL� ELOD� QDþLQ� UHSUH]HQWDFLMH�� GLVNXU]LYQD� �QH� SD� NYDQWLWDWLYQD���
QHUD]ODJDOQD��� �QH� SD� SRJRMQR� SURSR]LFLRQDOQD�� LQ� QHWHRUHWLþQD� �]D� UD]OLNR� RG�
GUXåEHQLK�YHG�����NL� MLK� MH�JQDOD� UDYQR� WHRULMD���1HVWULQMDQMH�SD� VH� MH�XVWYDUMDOR�
]JROM� V� VWUDQL� R� RFHQL� QMHQH UHSUH]HQWDFLMVNH� YUHGQRVWL� LQ�DOL� XSRUDEQRVWL����
9HQGDU� MH� SRWUHEQR� WR� R]NR� UD]XPHYDQMH SUHVHþL���� SUHLWL � SUHNR� JROH�
UHSUH]HQWDFLMVNH� IXQNFLMH� SULSRYHGL� LQ� SULSR]QDWL� SULSRYHGL� LQ� QDUDWLYQRVWL
WXGL� SRPHPEQR� YORJR� ]QRWUDM� NUHLUDQMD� NOMXþQLK� SRMPRY� VRFLDOQH�
HSLVWHPRORJLMH LQ�VRFLDOQH�RQWRORJLMH�

�7KHVH�FRQFHSWV�SRVLW�WKDW�LW�LV�WKURXJK�QDUUDWLYLW\�WKDW�ZH�FRPH�WR�NQRZ��XQGHUVWDQG��
DQG� PDNH� VHQVH� RI� WKH� VRFLDO� ZRUOG�� DQG� LW� LV� WKURXJK� QDUUDWLYHV� DQG QDUUDWLYLW\� WKDW� ZH�
FRQVWLWXWH� RXU� VRFLDO� LGHQWLWLHV�� ,W�PDWWHUV�� WKHUHIRUH�� QRW�ZKHWKHU�ZH� DUH� VRFLDO� VFLHQWLVW� RU�
VXEMHFWV� RI� KLVWRULFDO� UHVHDUFK�� EXW� WKDW� ZH� FRPH� WR� EH� ZKR� ZH� DUH� �KRZHYHU� HSKHPHUDO��
PXOWLSOH�� DQG� FKDQJLQJ�� E\� RXU� ORFDWLRQ� �XVXDOO\� XQFRQVFLRXVO\�� LQ� VRFLDO� QDUUDWLYHV� DQG�
QHWZRUNV�RI�UHODWLRQV�WKDW�DUH�UDUHO\�RI�RXU�RZQ�PDNLQJ����6RPHUV �����������

3UL� VRFLDOQL� QDUDWLYQRVWL 6RPHUVRYD L]SRVWDYL� ãWLUL � QMHQH�
QDMSRPHPEQHMãH�]QDþLOQRVWL�

L��SRYH]DQRVW�GHORY
LL��Y]URþQD�X]JRGEHQRVW
LLL��VHOHNWLYQD�SULODJRGLWHY
LY��þDVRYQRVW��]DSRUHGMH��SURVWRUVNRVW���

3ULSRYHG� MH� WDNR� Y� SUYL� YUVWL � QHND� VPLVHOQD� UD]YUVWLWHY� GRORþHQLK� LQ�
L]EUDQLK� UD]PHULM� �SRYH]DQLK� GHORY��� NL� MH� YH]DQD� QD� QHN� þDV� LQ� SURVWRU�� WD�
UD]YUVWLWHY�SD�PRUD� VOHGLWL �Y]URþQLP�SRYH]DYDP�PHG� WHPL�GHOL� �GD�GRVSHPR�GR�
Y]URþQH� X]JRGEHQRVWL� � 3ULSRYHG� ODKNR� WDNR� UD]ODJD SRVDPH]QH� LQ� HGLQVWYHQH�
GRJRGNH LQ� SURFHVH�� QH� GD� EL� MLK� QXMQR� XPHVWLOD� Y� QHNH� ãLUãH� R]LURPD�
VSORãQHMãH� NDWHJRULMH�� NL� EL� QD� WD� QDþLQ� ILNVLUDOH� GRORþHQH� RVQRYQH� ]QDþLOQRVWL�
SRVDPH]QHJD�GRJRGND DOL�SURFHVD����

�1DUUDWLYLW\�GHPDQGV�WKDW�ZH�GLVFHUQ�WKH�PHDQLQJ�RI�DQ\�VLQJOH�HYHQW�RQO\�LQ�WHPSRUDO�
DQG�VSDWLDO�UHODWLRQVKLS�WR�RWKHU�HYHQW��,QGHHG��WKH�FKLHI�FKDUDFWHULVWLF�RI�QDUUDWLYH�LV�WKDW�LW�
��� 1HUD]ODJDOQD� Y� VPLVOX�� GD� VWDYNL� Y� QMHM� QLVR� YHGQR� VWURJR� ORJLþQL� SRYH]DQL� Y� HQRWHQ� DUJXPHQW� DOL� QL]�
DUJXPHQWDFLMH���� $QJOHãNL�SRMHP��VRFLDO�VFLHQFH��VFLHQFHV�� SUHYDMDP�WXNDM�]�QDãLP�L]UD]RP�GUXåEHQH�YHGH����� �)RU� WUDGLWLRQDO� �KLVWRULDQV��� QDUUDWLYH� ZDV� LGHDO� EHFDXVH� WKH� DFFXUDWH� UHSUHVHQWDWLRQ� RI� KLVWRU\� ZDV� WKH�
HVVHQFH�RI�WKH�KLVWRULDQ
V�FUDIW��IRU�WKH�VRFLDO�VFLHQFH�KLVWRULDQV��WUDGLWLRQDO�QDUUDWLYH�UHSUHVHQWDWLRQDO�IRUP�ZDV�
LQDGHTXDWH�WR�WKH�WDVN�RI�H[SODLQLQJ�DQG�LQWHUSUHWLQJ�WKH�SDVW����6RPHUV ������������ 6RPHUVRYD SUDY�WDNR�WUGL��GD VH�MH�WR�Y�RVWDOLK�]QDQVWYHQLK�GLVFLSOLQDK�LQ�YHGDK��NRW�VR�SVLKRORJLMD��PHGLFLQD��
SVLKRDQDOL]D��SHGDJRJLND��ILOR]RILMD��SROLWLþQD�]QDQRVW�LQ�DQWURSRORJLMD� åH�]JRGLOR����� $QJOHãNL� L]UD]L� ]D� ]QDþLOQRVWL�� NL� MLK� XSRUDEOMD� 6RPHUVRYD�� VR� SR� YUVWL�� UHODWLRQDOLW\� RI� SDUWV�� FDXVDO�
HPSORWPHQW��VHOHFWLYH�DSSURSULDWLRQ LQ WHPSRUDOLW\��VHTXHQFH��SODFH��2�WHP�JO��6RPHUV ���������������� 6RPHUVRYD VH� QD� WHM� WRþNL� WDNR� WXGL� PRþQR� SULEOLåD� 0LQNRYHP� SRMPRYDQMX� WUHK� YUVW� UD]XPHYDQMD�� 0LQN
QDPUHþ� GHOL� UD]XPHYDQMH� QD� WHRUHWLþQR�� NDWHJRULDOQR LQ� NRQILJXUDFLMVNR�� =QRWUDM� WDNãQH� VOLNH� WRUHM� 6RPHUVRYD
]DJRYDUMD�NRQILJXUDFLMVNR�YUVWR�UD]XPHYDQMD LQ�UD]ODJH��2�WHPX�GHOX�0LQNRYLK�VWDOLãþ�JO��VWU���� ]JRUDM�
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UHQGHUV� XQGHUVWDQGLQJ� RQO\� E\� FRQQHFWLQJ� �KRZHYHU� XQVWDEOH�� SDUWV� WR� D� FRQVWUXFWHG�
FRQILJXUDWLRQ� RU� D� VRFLDO� QHWZRUN� �KRZHYHU� LQFRKHUHQW� RU� XQUHDOL]DEOH��� ,Q� WKLV� UHVSHFW��
QDUUDWLYH�EHFRPHV�DQ�HSLVWHPRORJLFDO�FDWHJRU\����6RPHUV ���������

9]URþQD� X]JRGEHQRVW��� MH� PRUGD� QDMSRPHPEQHMãL� HOHPHQW� SULSRYHGL��
.R� QDPUHþ� SRVDPH]QH� GHOH� R]LURPD� GRJRGNH LQ� SURFHVH� SUHNR� REOLNH�
SULSRYHGL� SRYHåHPR�PHG� VHERM�� QDVWDQHMR� YHþMH� HSL]RGH�� ,Q� SUDY� Y]URþQRVW� MH�
WLVWD�� NL� QDP� SUHNR� SULPHUMDYH� XMHPDQMD� ]� GHMVWYL� R]LURPD� SUHRVWDQNL�
GHMDQVNLK� GRJRGNRY LQ� SURFHVRY� SRPDJD� GRORþLWL � � NDWHUH� L]PHG� PRåQLK�
X]JRGEHQRVWL VR� QDMEOLåMH� UHDOQRVWL���� 2G� SULSRYHGL� QDV� N� UD]XPHYDQMX
UD]PHUMD� PHG� WHP�� NDU� VH� MH� Y� SUHWHNORVWL� GHMDQVNR� ]JRGLOR� LQ� ]JRGRYLQDUMHYR�
]JRGER� YRGL� WXGL� XPHãþHQRVW� GHORY� WH� SULSRYHGL� JOHGH� QD� þDV�� SURVWRU� LQ�
]DSRUHGMH�� 3ROHJ� ]JRUDM� RPHQMHQLK� ]QDþLOQRVWL� SD� VWD� SUL� ]JRGRYLQDUMHYHP�
GHOX� �NUHLUDQMX� ]JRGE� R� SUHWHNORVWL�� SRPHPEQL� WXGL� HYDOXDFLMD� LQ� VHOHNFLMD��
2ERMH� SULVSHYD� N� RVPLãOMDQMX� LQ� EROMãHP� UD]XPHYDQMX ]JRGEH�� NDNRU� WXGL�
SUHWHNORVWL�VDPH����

7H� RVQRYQH� ]QDþLOQRVWL� SD� VH� SUHSOHWDMR� WXGL� SUHNR� ãWLULK� YUVW�
QDUDWLYQRVWL� � PHG� NDWHULPL� UD]OLNXMH� 6RPHUVRYD�� 3UL� WHP� LPDMR� SRVDPH]QH�
]GDM� YHþMR� ]GDM� PDQMãR� YORJR�� /RþXMHPR� WRUHM� QDVOHGQMH� YUVWH� QDUDWLYQRVWL
R]LURPD�SULSRYHGL�

�D� RQWRORãND�QDUDWLYQRVW ��RQWRORãNH�SULSRYHGL
�E� MDYQD�� NXOWXUQD�� LQVWLWXFLRQDOQD� QDUDWLYQRVW �� MDYQH�� NXOWXUQH��
LQVWLWXFLRQDOQH�SULSRYHGL
�F� SRMPRYQD�� DQDOLWLþQD�� VRFLRORãND� QDUDWLYQRVW �� SRMPRYQH�
DQDOLWLþQH��VRFLRORãNH�SULSRYHGL
�G� PHWDQDUDWLYQRVW ��PHWD�SULSRYHGL

ýHSUDY� LPD�� NRW� VPR� RPHQLOL� åH� ]JRUDM�� ]D� ]JRGRYLQRSLVMH� QDMYHþML�
SRPHQ� SUDY� SRMPRYQD� QDUDWLYQRVW�� VR� YVH� ãWLUL � YUVWH� SRPHPEQH� SUL� NUHLUDQMX�
]JRGE� R� SUHWHNORVWL� � 2JOHMPR� VL� � NDM� MH� SRG� WHPL� YUVWDPL� QDUDWLYQRVWL
PLãOMHQR�

��� �7KH� VLJQLILFDQFH� RI� HPSORWPHQW� IRU� QDUUDWLYH� XQGHUVWDQGLQJ� LV� RIWHQ� WKH� PRVW� PLVXQGHUVWRRG� DVSHFW� RI�
QDUUDWLYLW\��:LWKRXW�DWWHQWLRQ�WR�HPSORWPHQW��QDUUDWLYH
V�H[SODQDWRU\�GLPHQVLRQ�FDQ�HDVLO\�EH�RYHUORRNHG�DQG�EH�
PLVSHUFHLYHG�DV�D�QRQ�WKHRUHWLFDO� UHSUHVHQWDWLRQ�RI� HYHQWV��<HW� LW� LV� HPSORWPHQW� WKDW�SHUPLWV�XV� WR�GLVWLQJXLVK�
EHWZHHQ�QDUUDWLYH��RQ�WKH�RQH�KDQG��DQG�FKURQLFOH�RU�DQQDOHV��:KLWH���RQ�WKH�RWKHU��,Q�IDFW��LW�LV�HPSORWPHQW�RI�
QDUUDWLYH�WKDW�DOORZV�XV�WR�FRQVWUXFW�D�VLJQLILFDQW�QHWZRUN�RU�FRQILJXUDWLRQ�RI�UHODWLRQVKLSV����6RPHUV ������������ 7R� MH� SRGREQR� VWDOLãþX�� NL� VPR� JD� VUHþDOL� Y� SUHMãQMHP� UD]GHONX� SUL� -HU]\X� 7RSROVNHP�� R� WHP�� NDM� ILNVLUD�
UHVQLþQRVW SULSRYHGL�NRW�FHORWH����� (YDOXDFLMD� LQ� VHOHNFLMD� VWD� WXGL� SRPHPEHQ� GHO� QDãHJD� UD]XPHYDQMD VYHWD� LQ� QDV� VDPLK� Y� QMHP�� 1HNDWHUL�
GRJRGNL�VH�QDP�]GLMR�SRPHPEQHMãL�RG�GUXJLK��QHNDWHUH�RGORþLWYH�NOMXþQHMãH��3RPHPEQD�DYWRUMD��NL�VWD� UD]YLOD�
PLVOL�Y�WHM�VPHUL��VWD�0DF,QW\UH LQ�7D\ORU��*O��WXGL�RSRP�����
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�D� 2QWRORãND� QDUDWLYQRVW � 7R� MH� QDUDWLYQRVW�� SUHNR� NDWHUH� ODKNR�
þORYHN�NRW�GUXåEHQR�ELWMH� VSORK� UD]XPH�VYHW�RNROL� VHEH� LQ� VYRMR�YORJR�Y�QMHP��
=JRGEH�� NDWHULK� GHO� NRW� SRVDPH]QLNL� VPR� LQ� NDWHUH� VL� NRW� SRVDPH]QLNL�
XVWYDULPR�� QDP� SRPDJDMR� SUL� RGJRYRULK� QD� YSUDãDQMD�� NDNR� UDYQDWL� � NDM�
YHUMHWL � � SUHGYVHP� SD� WR�� SUDYL� 6RPHUVRYD�� NGR� VPR�� 7DNR� åH� GRVSHPR� GR�
SRMPD� QDUDWLYQH� LGHQWLWHWH���� 7XGL� RQWRORãNR� QDUDWLYQRVW� SD� REYODGXMHMR�
]JRUDM�QDãWHWH�]QDþLOQRVWL �X]JRGEHQRVW��SRYH]DQRVW��SULODJDMDQMH�� � � ���

�6R�EDVLF� WR�DJHQF\� LV�RQWRORJLFDO�QDUUDWLYLW\� WKDW� LI�ZH�ZDQW� WR�H[SODLQ�± WKDW� LV�� WR�
NQRZ��WR�PDNH�VHQVH�RI��WR�DFFRXQW�IRU��SHUKDSV�HYHQ�WR�SUHGLFW�DQ\WKLQJ�DERXW�WKH�SUDFWLFHV�
RI� VRFLDO� DQG� KLVWRULFDO� DFWRUV�� WKHLU� FROOHFWLYH� DFWLRQ�� WKHLU� PRGHV� DQG� PHDQLQJV� RI�
LQVWLWXWLRQ�EXLOGLQJ��DQG� WKHLU�DSSDUHQW� LQFRKHUHQFLHV�± ZH�PXVW� ILUVW�UHFRJQL]H�WKH�SODFH�RI�
RQWRORJLFDO�QDUUDWLYHV�LQ�VRFLDO�OLYH����6RPHUV ���������

2QWRORãNH� ]JRGEH� VH�XVWYDUMDMR�Y�QDMYHþML�PHUL�SUHNR�VWLND�SRVDPH]QLND�
]� GUXJLPL� þODQL� GUXåEH� DOL� QHNH� RåMH� VNXSLQH�� NL� ML � SULSDGD�� WRUHM� ]� QMHJRYLP�
VRFLDOQLP� RNROMHP�� 2� QHNL� þLVWL � LQGLYLGXDOQL� RQWRORãNR�QDUDWLYQL�
VWUXNWXULUDQRVWL� WRUHM� QLPD� VPLVOD� JRYRULWL���� � þHSUDY� EL� QHNDWHUH� ]GUDYR�
UD]XPVNH� LQWXLFLMH� ODKNR� ND]DOH� WXGL� Y� WR� VPHU� �QSU�� µ0RMH� åLYOMHQMH� NRW� PRMD
]JRGED�¶�� � 9HGQR� VH� WXGL� LQGLYLGXDOQD� ]JRGED� UDYQD� SR� NROHNWLYQL�� SD� WXGL�
REUDWHQ� YSOLY� QL� L]NOMXþHQ�� 6RPHUVRYD WHP� NROHNWLYQLP� ]JRGEDP�� NL� VH�
RKUDQMDMR� VNR]L� þDV� LQ� YVWRSDMR� Y� RGQRV� ]�PQRJLPL� SRVDPH]QLNL�� SUDYL� �MDYQH�
]JRGEH�����

�E� -DYQD��NXOWXUQD�� LQVWLWXFLRQDOQD�QDUDWLYQRVW �� -DYQH� ]JRGEH� VR�YVH�
WLVWH� ]JRGEH�� NL� VHJDMR� SUHNR� SRVDPH]QLND� LQ� Y]QLNQHMR� QDG� PUHåDPL�
PHGþORYHãNLK� RGQRVRY� LQ� SRYH]DY�� NDNUãQHNROL� QDM� WH� åH� ERGR���� 2EVHJDMR�
ODKNR� NDWHURNROL� SRGURþMH� GUXåEHQHJD� åLYOMHQMD�� VRURGVWYHQR�� YHUVNR��
SROLWLþQR�� XPHWQRVWQR�� LGU�� .RW� VPR� RPHQLOL� � VR� NOMXþQHJD� SRPHQD� ]D�
RQWRORãNH� ]JRGEH�� VDM� VRREOLNXMHMR� QDUDYR� ELYDQMD� WDNR� SRVDPH]QLND� NRW�
VNXSLQ�

�F�� 3RMPRYQD�� DQDOLWLþQD�� VRFLRORãND� QDUDWLYQRVW� =D� ]JRGRYLQRSLVMH�
MH� WR� QDMSRPHPEQHMãD� YUVWD� QDUDWLYQRVWL� � =D� ]JRGRYLQDUMH� QDPUHþ� QL� GRYROM�
]JROM� � GD� EL� Y� VYRML� ]JRGEL� R� GRORþHQLK� RVHEDK�� GRJRGNLK� DOL� SURFHVLK� Y�
��� �7R� KDYH� VRPH� VHQVH� RI� VRFLDO� EHLQJ� LQ� WKH�ZRUOG� UHTXLUHV� WKDW� RXU� OLYHV� EH�PRUH� WKDQ� GLIIHUHQW� VHULHV� RI�
LVRODWHG�HYHQWV��RQWRORJLFDO�QDUUDWLYHV��IRU�LQVWDQFH��SURFHVV�HYHQWV�LQWR�HSLVRGHV��3HRSOH�DFW��RU�GR�QRW�DFW��LQ�
SDUW� DFFRUGLQJ� WR� KRZ� WKH\� XQGHUVWDQG� WKHLU� SODFH� LQ� DQ\�QXPEHU�RI�JLYHQ�QDUUDWLYHV�± KRZHYHU� IUDJPHQWHG��
FRQWUDGLFWRU\�RU�SDUWLDO����6RPHUV ������������ 2PHQLOL� EL� ODKNR� VODYHQ�SULPHU�5RELQVRQD�R]LURPD�EURGRORPFD�QD� VDPRWQHP�RWRNX�� ,]� QMHJRYH� ]JRGEH� MH�
MDVQR� UD]YLGQR�� NDNR� VR� ]JRGEH�� RVPLãOMDQMH� VYRMH� YORJH� Y� VYHWX� �þHSUDY� EUH]� GUXJLK� OMXGL��� SRPHPEQH� ]D�
SUHåLYHWMH���� 3UL� &KDUOHVX� 7D\ORUMX EL� HNYLYDOHQWHQ� L]UD]� ELO� �PUHåH� GLDORJD�� �DQJ� ZHEV� RI� LQWHUORFXWLRQ��� PHGWHP� NR�
0DF,QW\UH LPHQXMH�WR�SUHSURVWR��WUDGLFLMH����� *RYRULPR�RG�SR� ãWHYLOX�QDMRåMLK��NRW� MH�QSU��GUXåLQD��SD�YVH�GR�SR� ãWHYLOX�QDMãLUãLK��NDNUãQR� VNXSQRVW�QSU��
SUHGVWDYOMD�þORYHãWYR�NRW�FHORWD�
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SUHWHNORVWL� RSLVDOL� ]JROM� RQWRORãNH� LQ� MDYQH� ]JRGEH�� SRYH]DQH� V� WHPL����
3RPHPEQL� VR� WXGL� HOHPHQWL�� NL� QLVR� QLNROL� ELOL � GHO� WHK� ]JRGE�� .RW� WDNãQH�
HOHPHQWH� 6RPHUVRYD RPHQMD� QSU�� ]DNRQLWRVWL� WUJD�� LQVWLWXFLRQDOQH� SUDNVH��
RUJDQL]DFLMVNH�RPHMLWYH��LSG������YVH�WH�SD�SRLPHQXMH�VRFLDOQH�VLOH����

�+HUHLQ�OLHV�WKH�JUHDWHVW�FKDOOHQJH�RI�DQDO\WLF�DQG�FRQFHSWXDO�QDUUDWLYLW\��WR�GHYLVH�D�
FRQFHSWXDO� YRFDEXODU\� WKDW� ZH� FDQ� XVH� WR� UHFRQVWUXFW� DQG� SORW� RYHU� WLPH� DQG� VSDFH� WKH�
RQWRORJLFDO� QDUUDWLYHV� DQG� UHODWLRQVKLSV� RI� KLVWRULFDO� DFWRUV�� WKH� SXEOLF� DQG� FXOWXUDO�
QDUUDWLYHV� WKDW� LQIRUP�WKHLU� OLYHV��DQG�WKH�FUXFLDO� LQWHUVHFWLRQ�RI� WKHVH�QDUUDWLYHV�ZLWK�RWKHU�
UHOHYDQW�VRFLDO�IRUFHV����6RPHUV ���������

2G� SRMPRYQH� PUHåH�� NL� MR� SULGRELPR� ]� DQDOL]R� RQWRORãNLK� LQ� MDYQLK�
SULSRYHGL� Y� RGQRVX� GR� ãLUãLK� GUXåEHQLK� GHMDYQLNRY�� MH� WRUHM� PRþQR� RGYLVQD�
SUDYLOQRVW� R]LURPD� UHVQLþQRVW ]JRGRYLQDUMHYH� ]JRGEH�� 5D]ORJH� ]D�
QHSUDYLOQRVW� LQ� QHPRþ� WUDGLFLRQDOQLK� ]JRGRYLQVNLK� ]JRGE� R� YORJL� DQJOHãNLK�
GHODYFHY� QD� SUHKRGX� L]� WUDGLFLRQDOQH� Y� PRGHUQR� GUXåER� VPR� åH� ]JRUDM�
XPHVWLOL � SUDY� VHP�� 3UDY� WX� MH� WXGL� PHVWR�� NMHU� VYRMR� SRPHPEQRVW� ]DGREL�
UHODFLMVND�UD]PHVWLWHY�

�G�� 0HWDQDUDWLYQRVW� 7XGL� R PHWDQDUDWLYQRVWL VPR� QD� UD]OLþQLK� PHVWLK�
Y� WHM� QDORJL� åH� JRYRULOL � � *UH� ]D� QDUDWLYQRVW�� NL� åH� ]DREVHJD� GUXJH� WUL � YUVWH�
QDUDWLYQRVWL� � QDMWL � SD� MR� MH�Y� UD]OLþQLK�]QDQRVWLK��NL� VH�XNYDUMDMR�]�GUXåER��.RW�
SULPHUNH� WDNãQLK� åH� REOLNRYDQLK� PHWD�]JRGE� 6RPHUVRYD QDYHGH� QSU��
LQGXVWULDOL]DFLMR�� UD]VYHWOMHQVWYR�� GHNDGHQFR�� ERM� NDSLWDOL]HP� YV�� NRPXQL]HP��
EDUEDUVWYR� YV�� FLYLOL]DFLMD�� UD]UHGQL� ERM�� Y]SRQ� QDFLRQDOL]PD�� PRGHUQL]DFLMR��
LSG���� 3UREOHP� VH� SRMDYL�� NR� VH� Y� VYRMHP� ELVWYX� ]DþQR� WH� ]JRGEH�
GHQDUDWLYL]LUDWL � � R]LURPD� NR� MLK� NRW� WDNãQH� ]DþQR� SULY]HPDWL� ]JRGRYLQDUML� �
6RPHUVRYD QDVOHGQMH� SRYH]DYH� VLFHU� QH� L]SRVWDYL�� WRGD� WDNãQH� PHWD�]JRGEH�
QDWR� VSUHPHQLMR� ]JRGRYLQDUMHYR� UD]ODJR �LQ� QDãH� UD]XPHYDQMH�� L]�
NRQILJXUDFLMVNHJD� Y� NDWHJRULDOQL QDþLQ� UD]ODJH���� 9� VSORãQHP� EL� WRUHM� ODKNR�
UHNOL� � GD� JUH�� ]D� UD]OLNR� RG� SUYLK� WUHK� YUVW� QDUDWLYQRVWL� � SUL� PHWDQDUDWLYQRVWL
]D� SUHYODGR� NDWHJRULDOQHJD� UD]XPHYDQMD�� 0HWDQDUDWLYQRVW� MH� WRUHM� SRWUHEQR�
UD]ORþHYDWL�RG�SRMPRYQH�QDUDWLYQRVWL����

��� 6HP�ODKNR�WXGL�XPHVWLPR�UD]OLNR�PHG�GQHYQLãNLPL�]DSLVL� LQ�VSRPLQL�QD�HQL� WHU�]JRGRYLQVNLPL�GHOL�QD�GUXJL�
VWUDQL���� 2�WHP�JOHM�6RPHUV ������������ 9HUMHWQR� EL� ODKNR� NRW� GHMDYQLNH�� NL� SRPHPEQR� YSOLYDMR� QD� RQWRORãNH� LQ� MDYQH� SULSRYHGL� L]SRVWDYLOL� WXGL�
GHPRJUDIVNH��NOLPDWVNH�LQ�NXOWXUQR�FLYLOL]DFLMVNH�GHMDYQLNH���� 2� WHP� JO�� 6RPHUV ���������� 0HG� EROM� DNWXDOQLPL� PHWD�]JRGEDPL�� NL� RSUHGHOMXMHMR� VHGDQMRVW�� EL� ODKNR�
L]SRVWDYLOL�QSU��DQWLJOREDOL]HP�LQ�VYHWRYQL�WHURUL]HP����� *O��RS����� ]JRUDM���� �$OWKRXJK�PDVWHU�QDUUDWLYHV�KDYH�DOO�WKH�QHFHVVDU\�FRPSRQHQWV�RI�QDUUDWLYLW\�± UHODWLRQDOLW\��WUDQVIRUPDWLRQ��
PDMRU�SORW�OLQHV�DQG�FDXVDO�HPSORWPHQW��FKDUDFWHUV�DQG�DFWLRQ�± WKH\�QRQHWKHOHVV�PLVV�WKH�FUXFLDO�HOHPHQW�RI�D�
FRQFHSWXDO�QDUUDWLYLW\����6RPHUV ���������
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6RPHUVRYD QDGDOMXMH� ]� UD]LVNRYDQMHP� SRVOHGLF� WDNãQHJD� QRYHJD�
SRMPRYDQMD� QDUDWLYQRVWL R]LURPD� QRYHJD� SULVWRSD� N� SULSRYHGL�� 9SUDãDWL� VH�
PRUDPR�� NMH� LQ� QD� NDNãHQ� QDþLQ� ODKNR� WR� QRYR� SRMPRYDQMH� SULSRPRUH� K�
NYDOLWHWL � ]JRGRYLQDUMHYHJD� GHOD��1DUDWLYQD� LGHQWLWHWD MH� WLVWD� RVUHGQMD� VWYDU��
NL�VH�ML �PRUD�]GDM�]JRGRYLQDU�SRVYHWLWL �

�5DWKHU�WKDQ�GHULYLQJ�IURP�LQWHUHVW��QDUUDWLYH�LGHQWLWLHV�DUH�FRQVWLWXWHG�E\�D�SHUVRQ
V�
WHPSRUDOO\� DQG� VSDWLDOO\� VSHFLILF� �SODFH�� LQ� FXOWXUDOO\ FRQVWUXFWHG� VWRULHV� WKDW� FRPSULVH�
�EUHDNDEOH��UXOHV���YDULDEOH��SUDFWLFHV��ELQGLQJ��DQG�XQELQGLQJ��LQVWLWXWLRQV��DQG�WKH�PXOWLSOH�
VWRULHV�RI�IDPLO\��QDWLRQ�RU�HFRQRPLF�OLIH��3HRSOH
V�H[SHULHQFHV�DV�ZRUNHUV��IRU�H[DPSOH��ZHUH�
LQH[WULFDEO\�LQWHUFRQQHFWHG�ZLWK�WKH�ODUJHU�PDWUL[�RI�UHODWLRQV�WKDW�VKDSHG�WKHLU�OLYHV�± WKHLU�
UHJLRQDO�ORFDWLRQ��WKH�SUDFWLFDO�ZRUNLQJ�RI�OHJDO�V\VWHP��IDPLO\�SDWWHUQV�± DQG�WKH�SDUWLFXODU�
VWRULHV� �RI�KRQRU��RI�HWKQLFLW\��RI�JHQGHU��RI� ORFDO�FRPPXQLW\��RI�JUHHG��HWF��XVHG�WR�DFFRXQW�
IRU�WKH�HYHQWV�KDSSHQLQJ�WR�WKHP����6RPHUV ���������

'UXJL� SRMHP�� WM � � SRMHP� UHODFLMVNH� UD]PHVWLWYH � � MH� UDYQR� WLVWL � � NL�
]JRGRYLQDUMX� SRPDJD QD� SUDYLOHQ� QDþLQ� SULVWRSLWL � N� QDUDWLYQLP� LGHQWLWHWDP�� V�
NDWHULPL� VH� VUHþD� SUL� VYRMHP� UD]LVNRYDQMX� SUHWHNORVWL� � 3UL� UHODFLMVNL�
UD]PHVWLWYL� JUH� QDPUHþ� ]D� XUHMHQR� SRMPRYQR� VKHPR�� NL� ]DREVHJD� WDNR� NOMXþQH�
SRMPH�� RNROL� NDWHULK� VR� WH� QDUDWLYQH� LGHQWLWHWH� ]JUDMHQH�� NRW� WXGL� SRMPH� L]�
QMLKRYLK� VRFLDOQLK� RNROLF� ± VRFLDOQLK� GHMDYQLNRY���� =GDM� ]JRGRYLQDUMX�
SUHRVWDQH� OH� ãH�� GD� ORFLUD� R]LURPD� XPHVWL� SRVDPH]QH� DNWHUMH Y� WHM� VKHPL�
RGQRVRY�LQ�QMLKRYH ]JRGEH�X]JRGEL�JOHGH�QD�WD�ãLUãL�NRQWHNVW�� �

6WDUL� SULVWRS� SUHNR� GUXåEHQH� WHRULMH� UD]UHGQHJD� ERMD� MH� YORJR� DQJOHãNLK�
GHODYFHY� YLGHO� OH� VNR]L� SUL]PR� LQWHUHVD�� 6OHGQML� MH� ELO� SULSR]QDQ� NRW�
QDMSRPHPEQHMãD� JRQLOQD� VLOD� YVHK� RGQRVRY� PHG� SRVDPH]QLPL� UD]UHGL��
=JRGRYLQDUML � VR� ]QRWUDM� WH� UD]ODJDOQH� SDUDGLJPH� REQDãDQMH� SRVDPH]QHJD�
UD]UHGD� UD]ODJDOL� ]� QMHJRYR� XPHVWLWYLMR� Y� GRORþHQR� VRFLDOQR� NDWHJRULMR�� NL� VR�
ML � QDWR� SULSLVDOL� ]DQMR� ]QDþLOHQ�� WLSLþHQ� DOL� QRUPDOHQ� LQWHUHV�� .RQWHNVW� YVHJD�
GRJDMDQMD� SD� MH� ELOD� DEVWUDNWQR� GHILQLUDQD� GUXåED� NRW� FHORWD�� SRMHP�� ]D�
NDWHUHJD� 6RPHUVRYD SUDYL�� GD� EL� JD� QDMUDMãL� RSXVWLOD�� þH� EL� JD� OH� ODKNR���� ýH�
YVH� WR� QDGRPHVWLPR� ]� QRYLP�� QDUDWLYQLP SULVWRSRP� LQ� SULSR]QDPR� SULSRYHGL�
NRQVWLWXWLYQR� PHVWR� Y� QDãHP� GUXåEHQHP� åLYOMHQMX�� VH� V� WHP� WXGL� ]QHELPR�
]DFHPHQWLUDQLK� SUHGSRVWDYN� VWDUHJD� SULVWRSD�� 'UXåEHQL� NRQWHNVW� SRVWDQH�
UD]JLEDQ� VNXSHN� HPSLULþQR� GRORþOMLYLK� UD]PHULM� � ]QRWUDM� NDWHULK� ODKNR�
XPHãþDPR� SRVDPH]QH� QDUDWLYQH� LGHQWLWHWH�� 3RMHP� �DQJOHãNHJD� GHODYVWYD� NRW�

��� �:H� WKXV� QHHG� D� FRQFHSWXDO� YRFDEXODU\� WKDW� FDQ� UHODWH� QDUUDWLYH� LGHQWLW\� WR� WKDW� UDQJH�RI� IDFWRUV�ZH� FDOO�
VRFLDO� IRUFHV��>«@ $� UHODWLRQDO� VHWWLQJ� LV� D� SDWWHUQ� RI� UHODWLRQVKLSV� DPRQJ� LQVWLWXWLRQV�� SXEOLF� QDUUDWLYHV�� DQG�
VRFLDO�SUDFWLFHV��,GHQWLW\�IRUPDWLRQ�WDNHV�VKDSH�ZLWKLQ�WKLV�UHODWLRQDO�VHWWLQJ�RI�FRQWHVWHG�EXW�SDWWHUQHG�UHODWLRQV�
DPRQJ� SHRSOH� DQG� LQVWLWXWLRQV�� $V� VXFK�� LW� LV� D� UHODWLRQDO� RU� VWUXFWXUDO� PDWUL[�� VLPLODU� WR� D� VRFLDO� QHWZRUN���
�6RPHUV ���������������� 2�YVHP�WHP�JO��6RPHUV �������������
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L]MHPQH�� GHYLDQWQH� GUXåEHQH� VNXSLQH�� SRVWDQH� QHVPLVHOQ�� VDM� MH� �QRUPDOQR��
]GDM�WR��NDU�PRUD�]JRGRYLQDU�ãHOH�XJRWRYLWL����

.RQNUHWQR� Y� SULPHUX� DQJOHãNLK� GHODYFHY�� SUDYL� 6RPHUVRYD�� MH� V�
SRPRþMR� WHJD� QRYHJD� SULVWRSD� PRþ� XJRWRYLWL� � GD� MH� ELO� NOMXþHQ� SRMHP� Y�
UD]LVNRYDQMX� YORJH� DQJOHãNLK� GHODYFHY� SRMHP� �SUDYLF� LQ� SUDYD� � � 7R� MH� ELO�
WLVWL � SRMHP�� NL� MH� QDMEROM� REOLNRYDO� ]JRGER� R� YORJL� DQJOHãNLK� GHODYFHY� QD�
SUHKRGX� L]� WUDGLFLRQDOQH� Y� PRGHUQR� GUXåER�� =D� ]DNOMXþHN� VL� RJOHMPR� QMHQ��
QHNROLNR� GDOMãL� D� YVHNDNRU� SR]RUQRVWL� YUHGHQ� SRY]HWHN� QMHQLK� UD]LVNRYDQM�
WHJD�SRGURþMD��NL�MLK�]D]QDPXMH�QDUDWLYHQ�SULVWRS�

�7KH� PHDQLQJ� RI� ZRUNLQJ�FODVV� IRUPDWLRQ� FDQQRW� EH� IRXQG� LQ� WKH� �ELUWK� RI� FODVV�
VRFLHW\�� EXW� LQ� WKH� ORQJ�WHUP� FRQVHTXHQFHV� RI� WKH� OHJDO� UHYROXWLRQV� RI� PHGLHYDO� (QJODQG��
$ORQH�DPRQJ�(XURSHDQ�VWDWH�EXLOGHUV��RQO\� WKH�(QJOLVK�FUHDWHG�D�QDWLRQDO�SXEOLF�VSKHUH�E\�
DSSURSULDWLQJ�IURP�EHORZ�DQG�H[WHQGLQJ�WKURXJKRXW�WKH�ODQG�WKH�OHJDO�FRQYHQWLRQV�RI�ERWK�WKH�
PHGLHYDO� FLWLHV� DQG� WKH� SXEOLF� YLOODJHV�� ,Q� OHJDO� SUDFWLFHV� WKH� VWDWH� EHFDPH� WKH� FLW\� �ZULW�
ODUJH��� UHPHGLHV� RI� SURFHGXUDO� MXVWLFH� HQVXULQJ� ULJKW� LQ� DXWRQRP\� DQG� LQGHSHQGHQFH�
FRH[LVWHG� ZLWK� ERWK� QDWLRQDO� UHGLVWULEXWLYH� SROLFLHV�� DV� ZHOO� DV� OHJDO� LQVWLWXWLRQV� WKDW�
FRPPDQGHG�FRPPXQLW\�SDUWLFLSDWLRQ�LQ�WKH�DGPLQLVWUDWLRQ�RI�ODZ�

7KLV� PDQGDWRU\� SDUWLFLSDWLRQ� LQ� OHJDO� DGPLQLVWUDWLRQ� E\� DOO� IUHH�KROGHUV� PD\� KDYH�
EHHQ� WKH�PRVW�FUXFLDO� IDFWRU� LQ�(QJOLVK�ZRUNLQJ�FODVV� IRUPDWLRQ��7KH�PRVW�QRWDEOH�UHVXOW�RI�
WKLV� SDUWLFLSDWRU\� V\VWHP�ZDV� WKDW�ZKLFK� ,� KDYH� GXEEHG� D� V\VWHP�RI� QDUUDWLYH� MXVWLFH� ± WKH�
ORFDO� FRQWH[WXDOL]LQJ� DQG� QHJRWLDWLQJ� RI� OHJDO� SURFHVVHV��+LVWRULFDOO\� SHUVLVWHQW� SDWWHUQV� RI�
GLIIHUHQFH� H[LVWHG� LQ� WKH� VWUXFWXUH� RI� HDUO\� ODERU� PDUNHWV�� LQ� WKH� GHJUHH� RI� SRSXODU�
SDUWLFLSDWLRQ� LQ� SROLWLFDO� DQG� OHJDO� LQVWLWXWLRQV�� LQ� WKH� FKDUDFWHU� RI� FRUSRUDWH� YLOODJH�
LQVWLWXWLRQV��DQG��DERYH�DOO��LQ�SRSXODU�FRQFHSWLRQV�DQG�VRFLDO�QDUUDWLYHV�RI�MXVWLFH�DQG�ULJKWV��
3RSXODU�HPSRZHUPHQW�YDULHG� LQ� WKH�GHJUHH� WR�ZKLFK�FRPPXQLWLHV�ZHUH�DEOH� WR�DSSURSULDWH�
WKH� ODZ� LQWR� ULJKWV�� 0RVW� UHPDUNDEO\�� EHFDXVH� ORFDO� FRPPXQLWLHV� DGPLQLVWHUHG� D� IRUPDOO\�
XQLIRUP�QDWLRQDO�ODZ��WKH�PXOWLSOH�QDUUDWLYHV�RI�FRPPXQLW\�SROLWLFV�ZHUH�LQVWLWXWLRQDOL]HG�LQWR�
WKH�KHDUWK�RI�WKH�QDWLRQDO�OHJDO�DQG�SROLWLFDO�DSSDUDWXV�

1DUUDWLYH�DQDO\VLV��WKXV��SURGXFHV�D�GLIIHUHQW�SLFWXUH�RI�(QJOLVK�FODVV�IRUPDWLRQ��:KDW�
ZH� UHFRJQL]H� DV� QLQHWHHQWK�FHQWXU\� ZRUNLQJ�FODVV� IRUPDWLRQ� GHYHORSHG� IURP� SDWWHUQV� RI�
SURWHVW�DOPRVW�H[FOXVLYHO\�LQ�WKH�QRUWKHUQ�LQGXVWULDO�YLOODJHV�± WKH�LQKHULWRUV�RI�WKRVH�VWURQJ��
SRSXODU� OHJDO� FXOWXUHV� RI� HDUO\� SDVWRUDO� DQG� UXUDO�LQGXVWULDO� UHODWLRQDO� VHWWLQJ�� :RUNLQJ�
IDPLOLHV�FDUULHG�ZLWK�WKHP�LQWR�WKH�QLQHWHHQWK�FHQWXU\�D�UREXVW�QDUUDWLYH�LGHQWLW\�EDVHG�RQ�D�
ORQJ�FXOWXUH�RI�SUDFWLFDO�ULJKWV�± D�FXOWXUH�KRQHG��UHYLVHG��DQG�DGMXVWHG�RYHU�PDQ\�FHQWXULHV��
DQG�RQH�WKH\�ZHUH�QRW�OLNHO\�WR�GLVPLVV�DW�WKH�FURVVLQJ�RI�DQ��HYHQW��GXEEHG�E\�KLVWRULDQV�RQO\�
\HDUV�ODWHU�DV�WKH�LQGXVWULDO�UHYROXWLRQ����6RPHUV ��������������

��� 2�WHP�JO��6RPHUV �������������
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�� 6./(31(�0,6/,
=JRGRYLQDUML � VH� QH� EL� VPHOL� QLWL � RGSRYHGRYDWL� PRåQRVWL� QLWL � L]RJLEDWL�

RGJRYRUQRVWL� JOHGH� WHRUHWVNH� UHIOHNVLMH� R� VYRMHP� GHOX�� 3ULSRYHG� MH� SUDY�
JRWRYR� HQD� L]PHG� RVUHGQMLK� WHP�� NL� Y� WR� UHIOHNVLMR� VRGLMR�� 2G� ãHVWGHVHWLK� OHW�
SUHMãQMHJD� VWROHWMD� GDOMH� MH� ELOD� Y� WHRULML � ]JRGRYLQRSLVMD� LQ� Y� ILOR]RILML �
]JRGRYLQH� UD]SUDYD� R� YORJL� LQ� SRPHQX� SULSRYHGL� Y� ]JRGRYLQRSLVMX� PRþQR�
UD]EXUNDQD�� =D]QDWL� MH�� GD� VR� WH� LQ� SRGREQH� WHPDWLNH� Y� WHRULML � ]JRGRYLQRSLVMD�
]RSHW� Y� SRUDVWX�� SD� WXGL� YVHELQVNL� REVHJ� UD]SUDYH� VH� YVH� EROM� ãLUL � � 9�
SULþXMRþHP� GLSORPVNHP� GHOX� VHP� SRVNXãDO� Y� JUREHP� QDND]DWL� REULVH� WH�
UD]SUDYH��NDNRU�VH�MH�Y�]JRGRYLQRSLVMX�REOLNRYDOD�YVH�GR�GDQDãQMLK�GQL�

3RPHPEQR� MH� WXGL� WR�� GD� MH� ]DHQNUDW� WD� UD]SUDYD� VNRUDM� Y� FHORWL� ]DREãOD�
VORYHQVNL� ]JRGRYLQRSLVQL� �SD� WXGL� ILOR]RIVNL�� SURVWRU���� 7R� MH� ãH� WROLNR� EROM�
QHQDYDGQR�� þH� SULVWDMDPR� QD� WUGLWHY�� GD� VR� VH� WHPDWLNH� VNR]L� UD]YRM� UD]SUDYH�
YVHELQVNR� YVH� EROM� ãLULOH� LQ� RGSLUDOH�� ,Q� þH� SULWUGLPR� ãH� PLVOL� 0LUDQD� âWXKFD��
GD� MH� SULSRYHG� Y� ]JRGRYLQL� YVHNDNRU� YUHGQD� SR]RUQRVWL� � VDM� MH� �VYRMHYUVWQD�
NRQWDPLQDFLMD�LQ�VWLþQD�WRþND�SRVYHþHQHJD�LQ�SURIDQHJD��YLVRNHJD�LQ�QL]NHJD��YVDNGDQMHJD�LQ�
L]MHPQHJD��UHVQLþQHJD�LQ�L]PLãOMHQHJD��âWXKHF����������� � SRWHP�VPR� VDPR� ãH�NRUDN�GR�
YSUDãDQMD�� NGDM� VH� ER� WXGL� Y� VORYHQVNHP� ]JRGRYLQRSLVQHP� SURVWRUX� UD]SUDYD�
ãLUãH� UD]PDKQLOD�� 'HOR� 2WD� /XWKDUMD� LQ� ,JRUMD� *UGLQH����� NL� VWD� VH� SRJXPQR�
ORWLOD� WXGL� WHK� WHPDWLN�� MH� ]DWR� WROLNR� SRPHPEQHMãH�� 9VHNDNRU� SD� EL� PRUDOL�
VOHGLWL � WXGL� GUXJL�� ,]KRGLãþD�� NL� VR� åH� QDVWDYOMHQD� Y� QRYHMãLK� UD]PLãOMDQMLK� R�
]JRGRYLQRSLVMX�� DQWURSRORJLML � LQ� ]JRGRYLQL� YVDNGDQMHJD� åLYOMHQMD�� VR� JRWRYR�
SULPHUQD� L]KRGLãþQD� WRþND� ]D� WR�� GD� VH� ER� UD]SUDYDP� R� WHPDWL]DFLML � UD]OLþQLK�
REGRELM� SUHWHNORVWL� � LGHRORJLML � Y� ]JRGRYLQL� LQ� ]JRGRYLQVNL� ]DYHVWL� QD� HQL�
VWUDQL�� WHU� �VWUXNWXUL� LQ� WHKQLNL� ]JRGRYLQVNH� YHGH�� QD� GUXJL�� SULGUXåLOD� WXGL�
SULSRYHG�� 3RPHPEHQ� NRUDN� QD� WHM SRWL� SUHGVWDYOMDMR� WXGL� YVH� EROM� ãWHYLOQL�
�HNVSHULPHQWL�� V� SULSRYHGMR�� NL� VR� ]D� QDã� ]JRGRYLQRSLVQL� SURVWRU� ]HOR�
GREURGRãOL����

�-H�SD�Y�]DGQMHP�þDVX�YHQGDUOH�PRJRþH�YLGHWL�]QDPHQMD�UHVQLþQLK�VSUHPHPE�Y�SRGREL�
SURGRUD� þDVX� VYHWD� QDMXVWUH]QHMãLK� SRMPRYDQM� ]JRGRYLQDUMHYHJD� GHOD� �]JRGRYLQRSLVMH� 3��
9RGRSLYFD��9��6LPRQLWLMD��-��&YLUQD��$��6WXGQD��2��/XWKDUMD��0��âWXKFD�LQ�ãH�QHNDWHULK���,]YHQ�
��� 'HOQR� RSUDYLþLOR� ]D� WR� VWDQMH� MH� QDMWL� Y� WHP�� GD� VH� MH� Y� VUHGQMHHYURSVNHP� SURVWRUX� ]JRGRYLQVND� YHGD�
�SRVNXãDOD�SRYVHP�SRLVWRYHWLWL�]�]JRGRYLQVNR�]QDQRVWMR��WR�SUHGVWDYOMD�VLVWHP�WHPHOMQLK�]JRGRYLQVNLK�]QDQRVWL����
�*UGLQD���������9Hþ�R�WHP�Y�*UGLQD��������� 6�WHP�PLVOLP�QSU��QD�/XWKDU������LQ������WHU�*UGLQD������LQ��������� =JRGRYLQDUMH�ODKNR�RSRJXPL�WXGL�QDVOHGQMD�PLVHO�,JRUMD�*UGLQH���7UHED�SD�VH�MH�]DYHGDWL��GD�QL�HNVSOR]LYQD�
PHãDQLFD� OH�]PHV�]JRGRYLQD�SROLWLND�� WHPYHþ� WXGL�]JRGRYLQD�OLWHUDWXUD�� WRGD�SUDYLORPD�OH� WHGDM��NR�VH�OLWHUDWMH�
SRSULPHMR� UD]ODJDQMD� ]JRGRYLQH� LQ� QH� WHGDM�� NR� VNXãDMR� ]JRGRYLQDUML� SLVDWL� WDNR�� GD� WR� ]DGRYROMXMH� HVWHWVNH�
NULWHULMH�OLWHUDWXUH��>���@���*UGLQD���������
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YVDNHJD�GYRPD�MH�N�]QDPHQMX�UD]YHVHOMLYLK�VSUHPHPE�QDMYHþ�SULVSHYDO�9DVLOLM�0HOLN�± WDNR�V�
VYRMLPL� WHNVWL� NRW� ]� LQRYDWLYQLP� WRNRYRP�QDNORQMHQLP�XUHMHYDQMHP�=JRGRYLQVNHJD� þDVRSLVD��
=JRGRYLQRSLVMH� �VSHW�� SRVWDMD� ]JRGED�� =JRGED�� NL� LQWULJLUD�� 3XVWRORYãþLQD� LQ� XPHWQRVW�
SULSRYHGRYDQMD��.OLR� MH� VSHW�PX]D�± LQ� NRW� QHNGDM�PX]D�SLVDQMD�� QH�PX]D�GRJDMDQMD�� >���@��
�*UGLQD������������

3UDY SXVWRORYãþLQH�Y�SLVDQMX� LQ�SULSRYHGRYDQMX� ODKNR�SR�PRMHP�PQHQMX�
Y� YHOLNL� PHUL� SULSRPRUHMR� WXGL� N� UHIOHNWLUDQL� UD]SUDYL� R� SULSRYHGL� LQ�
]JRGRYLQL��'UXJR� L]KRGLãþH� LQ�YLU� SD� MH� VHYHGD�ERJDWD� WUDGLFLMD� UD]SUDYH��NL� VH�
MH� GUXJRG� åH� RGYLOD� LQ� NDWHUL� EL� PRUDOL� SRVYHþDWL� YHþ� SR]RUQRVWL� � .RUDN� N�
SR]QDYDQMX�WH�WUDGLFLMH�åHOL�ELWL �WXGL�SULþXMRþD�QDORJD�

3ULSRYHG� QL� ]JROM� UHSUH]HQWDFLMVNR� VUHGVWYR� ]D� RSLVRYDQMH� SUHWHNORVWL� �
NL� EL� JD� ODKNR� ]JRGRYLQDU� SR� ]DNOMXþHQHP� GHOX� RGORåLO� � -H� HGHQ� L]PHG�
NOMXþQLK� QDþLQRY� UD]XPHYDQMD QDVSORK�� WDNR� QDãHJD� NRW� WLVWHJD� OMXGL� L]�
SUHWHNORVWL� � .RW� WDNãQH� MH� QH� JUH� RGSUDYLWL � V� SXKOLFDPL� R� �SUHåLYHWRVWL�
SULSRYHGQH� ]JRGRYLQH�� DOL� QH]QDQVWYHQRVWL� ]JRGE�� NL� VRGLMR� EROM� N� ]DEDYL�
NDNRU� SD� UHVQHPX� XNYDUMDQMX� V� SUHWHNORVWMR�� .ULWLþQD� GUåD� GR� SULSRYHGL� MH�
VHYHGD�PRåQD�LQ�WXGL�QXMQD��RWUHVWL �SD�VH�MH�SRWUHEQR�QH]DXSOMLYRVWL� �

ýH� QD� NRQFX� SRVNXVLP� VWUXNWXUR� QDORJH� ãH� HQNUDW� SRY]HWL� � SRWHP� VHP� Y�
SUYHP� GHOX� NDU� QDMãLUãH� RSLVDO� VNORSH� WHPDWLN� LQ� SUREOHPRY�� NL� MLK� ODKNR�
VUHþDPR� ]QRWUDM UD]SUDYH� R� SULSRYHGL� LQ� ]JRGRYLQL�� QHGYRPQR� SD� EL� ODKNR� Y�
WHP� RULVX� VYRM� SURVWRU� QDãOD� ãH� NDWHUD�� 6UHGQML� GHO� SRVNXãD� RSLVDWL� ]JRGRYLQR�
UD]SUDYH�� PHGWHP� NR� ]DGQML� GHO� SRVHJD� Y� UD]SUDYR� VDPR� LQ� SRVNXãD� EUDOFX�
UD]SUHWL� QHNDM� QMHQLK� SRPHPEQLK� WRþN�� 8SDP�� GD� ER� WR� GHOR� NRPX� YVDM� Y�
PDMKQR� SRPRþ�� NR� VH� ER� VDP� SRVNXãDO� VSRSDGDWL� V� WHPL� WHPDWLNDPL�� 9�
PQRJRþHP�QL� SURVWR�SRPDQMNOMLYRVWL� � NDWHULK� VH� ]DYHGDP� LQ�NDWHULK�QL�PRJRþH�
SRYVHP� SULSLVDWL� QDPHQX� LQ� REOLNL� WHJD� GHOD�� =D� YVH� VWUDQSRWL� Y� ODELULQWLK�
MH]LND�LQ�PLVOL VH�EUDOFX�RSUDYLþXMHP�

��� 3RGREQR� VRGL� WXGL� /XWKDU�� 2� WHP� LQ� VRGREQHP� VORYHQVNHP� ]JRGRYLQRSLVMX� JO�� /XWKDU� �������������� ]D�
QDUDWRORãNR�DQDOL]R�WHK�HNVSHULPHQWRY�JO��âWXKHF�������������
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%,%/,2*5$),-$
x $QNHUVPLW�� )UDQN�5��� LQ�.HOOQHU��+DQV� �XUHG��� ������ $�1HZ�3KLORVRSK\� RI�+LVWRU\��

7KH�8QLYHUVLW\�RI�&KLFDJR�3UHVV��&KLFDJR�
x $QNHUVPLW�� )UDQN� 5�� ������ �6L[� 7KHVHV� RQ� 1DUUDWLYLVW� 3KLORVRSK\� RI� +LVWRU\�� Y��

5REHUWV��*���XUHG����������VWU����������
x $WNLQVRQ��5��)���������.QRZOHGJH��DQG�([SODQDWLRQ�LQ�+LVWRU\�± $Q�,QWURGXFWLRQ�WR�WKH�

3KLORVRSK\�RI�+LVWRU\��0DFPLOODQ�3UHVV��/RQGRQ�
x %HYLU��0DUN������� �1DUUDWLYH�DV�D�)RUP�RI�([SODQDWLRQ��'LVSXWDWLR ���VWU��������
x %ORFK� 0DUF������� $SRORJLMD�]JRGRYLQH�DOL�]JRGRYLQDUMHY�SRNOLF��6+��/MXEOMDQD��
x %XUNH��3HWHU������� 5HYROXFLMD�Y�IUDQFRVNHP�]JRGRYLQRSLVMX��6+��/MXEOMDQD��
x &DUU��'DYLG� ������ �7HPSV�HW� UHFLW�± 3DXO�5LFRHXU �UHYLHZ���+LVWRU\�DQG�7KHRU\ ����

VWU����������
x &DUUROO�� 1RsO� ������ �,QWHUSUHWDWLRQ�� +LVWRU\� DQG� 1DUUDWLYH�� Y�� 5REHUWV�� *�� �XUHG���

�������VWU����������
x 'DQWR��$�&��������� $QDO\WLFDO�3KLORVRSK\�RI�+LVWRU\��&DPEULGJH�
x 'HZDU��.HQQHWK�&�� ������ �:KHUH� WR�%HJLQ�DQG�+RZ��1DUUDWLYH�2SHQLQJV� LQ�'RQDOG�

&UHLJKWRQ
V�+LVWRULRJUDSK\��Y��5REHUWV��*���XUHG����������VWU����������
x 'UD\�� :LOOLDP� +��� � (O\�� 5LJKDUG� *��� LQ� *UXQHU�� 5ROI�� ������ �0DQGHOEDXP RQ�

+LVWRULFDO��1DUUDWLYH��$�'LVFXVVLRQ���+LVWRU\�DQG�7KHRU\ ���VWU����������
x 'UD\�� :LOOLDP� +�� ������ �2Q� WKH� 1DWXUH� DQG� 5ROH� RI� 1DUUDWLYH� LQ� +LVWRULRJUDSK\��

+LVWRU\�DQG�7KHRU\ ����VWU����������
x 'UD\��:LOOLDP�+�������D� �2Q�WKH�1DWXUH�DQG�5ROH�RI�1DUUDWLYH�LQ�+LVWRU\��Y��5REHUWV��

*���XUHG����������VWU��������
x 'UD\��:LOOLDP� +�� �����E� �1DUUDWLYH� DQG�+LVWRULFDO� 5HDOLVP�� Y�� 5REHUWV�� *�� �XUHG���

�������VWU����������
x *DGDPHU��+DQV�*HRUJ������� 5HVQLFD�LQ�PHWRGD��/8'�/LWHUDWXUD��/MXEOMDQD�
x *DOOLH��:��%�� ������ �1DUUDWLYH� DQG�+LVWRULFDO�8QGHUVWDQGLQJ�� Y��5REHUWV��*�� �XUHG���

�������VWU��������
x *UGLQD�� ,JRU� ������� �3UREOHP� OLWHUDUQHJD� ]JRGRYLQRSLVMD� QD� 6ORYHQVNHP��=JRGRYLQD�

]D�YVH��OHW��,���ãWHY�����VWU��������
x *UGLQD��,JRU������� 3RWL�Y�]JRGRYLQR��âHQWMXU�
x +HPSHO�� &DUO� *�� ������ �7KH� )XQFWLRQ� RI� *HQHUDO� /DZV� LQ� +LVWRU\��7KH� -RXUQDO� RI�

SKLORVRSK\�����VWU���������WXGL�Y��+HPSHO ��������VWU����������
x +HPSHO�� &DUO� *�� ������ $VSHFWV� RI� 6FLHQWLILF� ([SODQDWLRQ� $QG� RWKHU� (VVD\V� LQ� WKH�

3KLORVRSK\�RI�6FLHQFH��7KH�)UHH�3UHVV�± &ROOLHU�± 0DFPLOODQ��1HZ�<RUN�
x +HQGHUVRQ��'DYLG���������1RUPV��1RUPDWLYH�3ULQFLSOHV��DQG�([SODQDWLRQ���3KLORVRSK\�

RI�WKH�6RFLDO�6FLHQFHV��VHSWHPEHU�������VWU����������
x .ROLQJYXG� 5RELQ�'å�������� ,GHMD�LVWRULMH��6285�³6YHWOMRVW´��6DUDMHYR��
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x .RURQ�� $OHQND� ������ �3URVWRU� ]D� UHIOHNVLMR� KLVWRULþQH� SULSRYHGL�� Y�� 3ULPHUMDOQD�
NQMLåHYQRVW�������VWU��������

x .RVHOOHFN� 5HLQKDUW������� 3UHWHNOD�SULKRGQRVW��6+��/MXEOMDQD��
x /H\GHQ��:ROIJDQJ� YRQ� ������ �&DWHJRULHV� RI� +LVWRULFDO� 8QGHUVWDQGLQJ��+LVWRU\� DQG�

7KHRU\ ����VWU��������
x /RUHQ]�� &KULV� ������ �&DQ� +LVWRULHV� %H� 7UXH"� 1DUUDWLYLVP�� 3RVLWLYLVP� DQG� WKH�

�0HWDSKRULFDO�7XUQ����Y��+LVWRU\�DQG�7KHRU\ ������VWU����������
x /RXFK��$��5�������� �+LVWRU\�DV�1DUUDWLYH��+LVWRU\�DQG�7KHRU\ ���VWU��������
x /XWKDU� 2WR��XUHG����������9VL 7XNLGLGRYL�PRåMH��.UW��/MXEOMDQD�
x /XWKDU� 2WR�������0HG�NURQRORJLMR�LQ�ILNFLMR��=36��/MXEOMDQD�
x /XWKDU��2WR�������0RMVWUL�LQ�PX]H�± .DM�L]�]DNDM�MH�]JRGRYLQD��0RGULMDQ��/MXEOMDQD��
x 0DQGHOEDXP�� 0DXULFH� ������� �7KH� 3UHVXSSRVLWLRQV� RI� 0HWDKLVWRU\�� +LVWRU\� DQG�

7KHRU\ ����%HLKHIW�����VWU��������
x 0LQN��/RXLV������� �7KH�$XWRQRP\�RI�+LVWRULFDO�8QGHUVWDQGLQJ��+LVWRU\�DQG�7KHRU\

���VWU��������
x 0LQN��/RXLV������� �1DUUDWLYH�)RUP�DV�D�&RJQLWLYH�,QVWUXPHQW��Y��5REHUWV��*���XUHG���

�������VWU����������
x 0XQVORZ��$OXQ������� �(GLWRULDO��Y��5HWKLQNLQJ�+LVWRU\ �����VWU����������
x 0XQVORZ��$OXQ������� 'HFRQVWUXFWLQJ�+LVWRU\��5RXWOHGJH��1HZ�<RUN�
x 1RZHOO�6PLWK�� 3�� +�� ������ �7KH� &RQVWUXFWLRQLVW� 7KHRU\� RI� +LVWRU\�� +LVWRU\� DQG�

7KHRU\ ����VWU������
x 2ODIVRQ��)UHGHULFN�$� ������ �7KH�'LDOHFWLF�RI�$FWLRQ��Y��5REHUWV��*�� �XUHG��� �������

VWU���������
x 3ULFH��5LFKDUG������� �3UDFWLFHV�RI�+LVWRULFDO�1DUUDWLYH��Y��5HWKLQNLQJ�+LVWRU\ �����VWU��

��������
x 5HSH��%RåR������� 6ORYHQFL�Y�RVHPGHVHWLK�OHWLK��=YH]D�]JRGRYLQVNLK�GUXãWHY�6ORYHQLMH��

/MXEOMDQD��
x 5LFRHXU�� 3DXO� ������ .URJ� PHG� þDVRYQRVWMR� LQ� SULSRYHGMR�� 'UXãWYR� $SRNDOLSVD��

/MXEOMDQD�
x 5LFRHXU��3DXO������� =JRGRYLQD�LQ�SULSRYHG��'UXãWYR�$SRNDOLSVD��/MXEOMDQD�
x 5REHUWV��*HRIIUH\� �XUHG��� �������7KH�+LVWRU\�DQG�1DUUDWLYH�5HDGHU��5RXWOHGJH��1HZ�

<RUN�
x 5RVHQVWRQH��5REHUW�$�������� �,QWURGXFWLRQ��Y��5HWKLQNLQJ�+LVWRU\ �����VWU����������
x 5RWK��0LFKDHO�6� ������ 7KH�,URQLVW
V�&DJH�± 0HPRU\��7UDXPD�DQG�WKH�&RQVWUXFWLRQ�RI�

+LVWRU\��&ROXPELD�8QLYHUVLW\�3UHVV��1HZ�<RUN�
x 5RWK�� 3DXO� ������ �1DUUDLYH�([SODQDWLRQV�� 7KH�&DVH� RI�+LVWRU\��+LVWRU\� DQG�7KHRU\

����VWU�������
x 6RPHUV�� 0DUJDUHW� 5�� ������ �1DUUDWLYLW\�� 1DUUDWLYH� ,GHQWLW\�� DQG� 6RFLDO� $FWLRQ��

5HWKLQNLQJ�(QJOLVK�:RUNLQJ�&ODVV�)RUPDWLRQ�� Y��5REHUWV��*�� �XUHG��� ������� VWU�� ����
����
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x 6WDQIRUG��0LFKDHO��������7KH�1DWXUH�RI�+LVWRULFDO�.QRZOHGJH��%DVLO�%ODFNZHOO��1HZ�
<RUN�

x 6WDQIRUG�� 0LFKDHO� ������ $Q� ,QWURGXFWLRQ� WR� WKH� 3KLORVRSK\� RI� +LVWRU\�� %ODFNZHOO�
3XEOLVKHUV��*%�

x 6WRQH��/DZUHQFH������� �9UQLWHY�SULSRYHGQH�XPHWQRVWL��UD]PLãOMDQMH�RE�QRYHP�VWDUHP�
]JRGRYLQRSLVMX��Y��/XWKDU� 2WR���XUHG����������VWU����������

x âWXKHF�� 0LUDQ� ������ 1DUDWRORJLMD� ± 0HG� WHRULMR� LQ� SUDNVR�� âWXGHQWVND� ]DORåED��
/MXEOMDQD��

x 7RSROVNL�� -HU]\� ������ �&RQGLWLRQV� RI� 7UXWK� RI�+LVWRULFDO�1DUUDWLYHV�� Y��+LVWRU\� DQG�
7KHRU\ ����VWU��������

x 7RSROVNL�� -HU]\� ������ �7RZDUGV� DQ� ,QWHJUDWHG� 0RGHO� RI� +LVWRULFDO� ([SODQDWLRQ�� Y���
+LVWRU\�DQG�7KHRU\��OHW�����ãWHY������VWU����������

x 7RSROVNL�� -HU]\� ������ �7KH�5ROH� RI� /RJLF� DQG�$HVWKHWLFV� LQ� &RQVWUXFWLQJ�1DUUDWLYH�
:KROHV�LQ�+LVWRULRJUDSK\��Y���+LVWRU\�DQG�7KHRU\ ����PDM�������VWU����������

x 9DQQ�� 5LFKDUG� 7�� ������ �7XUQLQJ� /LQJXLVWLF�� +LVWRU\� DQG� 7KHRU\�� ����������� Y��
$QNHUVPLW 	�.HOOQHU �XUHG����������VWU����������

x 9DQQ��5LFKDUG�7�������� �7KH�5HFHSWLRQ�RI�+D\GHQ�:KLWH��Y�� �+LVWRU\�DQG�7KHRU\ ±
0D\�������VWU����������

x 9HUJLQHOOD�� 0DUWD� ������ �9SOLY� EHQHãNH� LQ� LWDOLMDQVNH� QRWDUVNH� FLYLOL]DFLMH� QD�
VORYHQVNHP SRGHåHOMX��� Y�� 9RGRSLYHF�� 3HWHU� �XUHG��� 6ORYHQFL� Y� (YURSL�� 2GGHOHN� ]D�
]JRGRYLQR�)LOR]RIVNH�IDNXOWHWH��/MXEOMDQD��VWU�������

x 9H\QH�� 3DXO ������ �.DNR� SLãHPR� ]JRGRYLQR�� SRMHP� LQWULJH�� Y�� /XWKDU� 2WR�� �XUHG���
�������VWU��������

x :DOVK��:��+�������� �7UXWK�DQG�)DFW�LQ�+LVWRU\�5HFRQVLGHUHG��+LVWRU\�DQG�7KHRU\ ����
VWU�������

x :KLWH��+D\GHQ������� �3UREOHP�SULSRYHGL�Y�VRGREQL�WHRULML�]JRGRYLQRSLVMD��Y��/XWKDU�
2WR���XUHG����������VWU���������

x :KLWH��+D\GHQ������D� �7KH�+LVWRULFDO�7H[W�DV�/LWHUDU\�$UWLIDFW��Y��5REHUWV��*���XUHG���
�������VWU����������

x :KLWH��+D\GHQ������E� �+LVWRULFDO�(PSORWPHQW�DQG�WKH�3UREOHP�RI�7UXWK��Y��5REHUWV��
*���XUHG����������VWU����������
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679$512�,1�,0(16.2�.$=$/2

$
DNWHUML�Â����������������������
$QDOL��DQDORYVND�ãROD�Â������������������
DQDOLWLþQD�ILOR]RILMD�Â��������������
$QGHUVRQ��3HUU\�Â�����
$QNHUVPLW��)UDQN�5��Â��������������
DQWURSRORJLMD�Â���������������
DUJXPHQW��:KLWH� Â�����������
$UWKXU��&��-��Â���
$WNLQVRQ��5��)��Â�������
$XVWLQ��-RKQ�/��Â���

%
%DUWKHV��5RODQG�Â����������
%HUOLQ��,VDLDK Â�������
%HYLU��0DUN Â�������
%ORFK��0DUF�Â�����������
%UDXGHO��)HUGLQDQG�Â��
%URGEHFN��0D\�Â���
%XUFNKDUGW��-DFRE�Â���
%XUNH��3HWHU�Â�������

&
&DUU��'DYLG Â�������
&DUUROO��1RsO�Â���������������
&ROOLQJZRRG��5��*��Â�������

'
'DQWR��$��&��Â��������������������������
GHGXNFLMD�Â�����������������������
GHNRQVWUXNFLMD��GHNRQVWUXNWLYL]HP�Â������������

������������������������������������������
'HUULGD��-DFTXHV�Â��
'HZDU��.HQQHWK�&��Â�����������
GRJRGHN�Â����������������������������������������

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

'UD\��:LOOLDP�+��Â������������������������������

(
(FR��8PEHUWR�Â��
(OWRQ��*HRIIUH\�Â��
(O\��5LFKDUG�*��Â�������
HSLVWHPRORJLMD�Â����������������������

)
IDEXOD�Â�����������
ILNFLMD�Â�������������������������������
)RXFDXOW��0LFKHO�Â�����
)UDQNHO��&KDUOHV�Â���

*
*DGDPHU��+DQV�*HRUJ�Â������
*DOOLH��:��%��Â��������������������������
*DUGLQHU��3DWULFN�Â����������
*LGGHQV��$QWKRQ\�Â��
*UGLQD��,JRU�Â���������������������������������

������������������

+
+HJHO��*��:��)��Â�������
+HPSHO��&DUO�*��Â��������������������������������

������������������������������
KHUPHQHYWLND�Â��
+H[WHU��-��+��Â���
+LVWRU\�DQG�7KHRU\ Â����������������������������

������������������
+REVEDZP��(ULF�Â������

,
LGHRORJLMD�Â�������������������
LPDJLQDFLMD�Â����������������������������������
LQWHUSUHWDFLMD�Â������������������������������������

��������������������������

.
NRKHUHQFD�Â������������������������������
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NROLJDFLMD�Â�����������
NRQVWUXNFLMD��NRQVWUXNWLYL]HP�Â����������������

����������������������������������������������
.RURQ��$OHQND�Â�������
.RVHOOHFN��5HLQKDUW Â�������
NURQLND�Â�����������

/
/D�&DSUD��'RPLQLF�Â��
/H *RII��-DFTXHV�Â��
/H 5R\ /DGXULH��(PPDQXHO�Â��
/HYL��*LRYDQQL�Â���
OLQJYLVWLþQL�REUDW�Â�����������
/RUHQ]��&KULV�Â����������
/XUFK��$��5��Â���
/XWKDU��2WR Â��������������������������

0
0DF,QW\UH��$ODVGDLU�Â�����������
0DQGHOEDXP��0DXULFH�Â���������������
0DU[��.DUO�Â�������
PHWDQDUDWLYQRVW�Â�������
PHWD�SULSRYHG�Â�������
PHWD]JRGRYLQD Â���
0LFKHOHW��-XOHV�Â���
0LQN��/RXLV�Â������������������������������������

������������������������������������������
0XQVORZ��$OXQ�Â��������������������������������

������������������������������

1
QDNOMXþMH�Â�����������
QDSRYHG�Â�������������������
QDUDFLMD�Â���������������������������
QDUDWLYL]HP��QDUDWLYLVWL�Â�������������������������

����������
QDUDWLYQD�LGHQWLWHWD�Â�����������
QDUDWLYQRVW�Â������������������������������������

������
1RZHOO�6PLWK��3��+� Â�������

2
REMHNWLYQRVW�Â���������������������������������
2ODIVRQ��)UHGULFN�$��Â�������

3
3RFRFN��-��*��$��Â���
SRHWLND�Â���
SRVWVWUXNWXUDOL]HP�Â����������������������������

��
SUHNULWMH�SULSRYHGL�Â������
3ULFH��0DUN�Â�������
SURWR�]JRGRYLQD�Â���������������
SURWR�]QDQRVW�Â�����������

5
5DQNH��/HRSROG�YRQ�Â���
UD]ODJD�Â�������������������������������������������

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

UD]ODJDOQD�VNLFD�Â�������
UD]XPHYDQMH�Â������������������������������������

������������������������������������������������
������������������������������������������������
��
� NDWHJRULDOQR�Â�������������������
� NRQILJXUDFLMVNR�Â�������������������
� WHRUHWLþQR�Â�����������

UHDOL]HP�Â���������������������������
UHIOHNWLYQD�VRGED�Â���
UHNRQVWUXNFLMD��UHNRQVWUXNWLYL]HP�Â�����������

��������������������������������������
UHODFLMVND�UD]PHVWLWHY�Â������������������
5HSH��%RåR�Â�������
UHVQLþQRVW�Â������������������������������������

����������������������������������������������
UHWRULND�Â��������������������������
5LFRHXU��3DXO�Â�����������������������������������

��������������
5REHUWV��*HRIIUH\�Â���������������������
5RVHQVWRQH��5REHUW�$� Â�������
5RWK��0LFKDHO�6� Â���
5RWK��3DXO Â ��



3 U R E O H P � S U L S R Y H G L � Y � ] J R G R Y L Q R S L V M X

��

6
6HDUOH��-RKQ�5��Â���
VLQRSWLþQD�VRGED�Â�������
6RPHUV��0DUJDUHW�5��Â������������������������

������������������������������
6SHQJOHU��2VZDOG�Â���
VSORãQL�]DNRQL�Â���������������������������������

��������������������������������������
6WDQIRUG��0LFKDHO�Â����������������������
6WRQH��/DZUHQFH�Â�����������������
VWUXNWXUDOL]HP�Â�������������
VXEOLPQR�Â���
BBBBBBBBBBBBBBBBBBBBBBB
â
âWXKHF��0LUDQ�Â���������������

7
7D\ORU��&KDUOHV�Â�����������
7RFTXHYLOOH��$OH[LV�GH�Â���
7RGRURY��7]YHWDQ�Â��
7RSROVNL��-HU]\�Â���������������������� ��������

����������������������������������
WURSL�Â�������������������
7XUQHU��)��-��Â��

8
X]JRGEHQRVW��HPSORWPHQW� Â���������������������

��������������

9
9DQQ��5LFKDUG�7��Â����������������������������

������������������
9HUJLQHOOD��0DUWD�Â�������
9H\QH��3DXO Â�����������
9LFR��*LDPEDWWLVWD�Â���
YLUL�Â�����������������������������������������
YUHGQRWHQMH��YUHGQRVWQH�VRGEH�Â����������������

��
Y]URN�Â�����������

:
:DOVK��:��+� Â���
:KLWH��+D\GHQ�Â����������������������������������

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

:KLWH��0RUWRQ Â�����������
:LWWJHQVWHLQ��/XGZLJ�Â���
:ULJKW��*��+��YRQ�Â�����������

=
]DWRQ�SULSRYHGL�Â������
]JRGRYLQVND�SHUVSHNWLYD�Â�����������


