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0UV��%KDUDWL�6DQNHW�/RGKD�¶
��'U��6DQNHW�5DPDNDQW�/RGKD���

'U��<RJHVK�6XUHVK�%DIDQD�

�6KUL�-DLQ�9LG\D�3UDVDUDN�0DQGDO¶V��6RX�7DUDEDL�6KDQNDUODO�0XWKD�.DQ\D�3UDVKDOD�	�-XQLRU�&ROOHJH��
)DWWHFKDQG�0DUJ��3DYDQD�1DJDU��&KLQFKZDG��3LPSUL�&KLQFKZDG��3XQH��0DKDUDVKWUD���������,QGLD�

�3RVWGRF�)HOORZ��/LQFROQ�8QLYHUVLW\��:LVPD�/LQFROQ���������-DODQ�66�������6V����������3HWDOLQJ�-D\D��
6HODQJRU��0DOD\VLD

�3ULQFLSDO��$ULKDQW�&ROOHJH�RI�3KDUPDF\��6RQHZDGL��.HGJDRQ��$KPHGQDJDU��$KLO\DQDJDU���0DKDUDVKWUD��
,QGLD

$EVWUDFW

1DPRNDUD��3DOL��1DYNDU�0DKƗPDQWUD�RU�1DYDNƗUƗ�0DQWUD��LV�WKH�
PRVW�LPSRUWDQW�DQG�SRSXODU�SUD\HU�RI�-DLQLVP�LQ�LWV�EDVLF�ILYHIROG�
JUHHWLQJV��FRPPRQ�WR�ERWK�WKH�'LJDPEDU�DQG�ĝYHWƗPEDUD�VHFWV��
:KLOH� WKHLVWLF� PDQWUDV� DUH� SUD\HUV� DGGUHVVHG� WR� D� &UHDWRU�� LW�
SUDLVHV� ILYH� JURXSV� RI� VSLULWXDO� EHLQJV� �SDxFD�SDUDPHৢ৬KƯ���
DULKDQWD�� VLGGKD�� ƗFƗU\D�� XSƗGK\Ɨ\D�� DQG� VƗGKX�� 7KLV� VWXG\
H[SORUHV� WKH� 1DYNDU� 0DQWUD� DV� D� VXFFLQFW� VXPPDU\� RI� -DLQ�
WHDFKLQJV� RI� SKLORVRSK\�� HWKLFV�� DQG� PHGLWDWLRQ�� $GRSWLQJ� D�
TXDOLWDWLYH�DQG�LQWHUSUHWLYH�UHVHDUFK�DSSURDFK�WKURXJK�VHFRQGDU\�
OLWHUDWXUH� DQG� WUDQVODWLRQV� RI� FDQRQ� WH[WV�� LW� VHHNV� WR� ����
GLVWLQJXLVK�KLVWRULFDO�SURRI�RI�WKH�0DQWUD�IURP�WUDGLWLRQDO�DFFRXQWV�RI�LWV�RULJLQV������SUHVHQW�WKH�3UDNULW�WH[W�
DORQJ�ZLWK�WUDQVODWLRQ�DQG�ZRUG�E\�ZRUG�DQDO\VLV������DQDO\]H�WKH�ILYH�VXSUHPDFLHV�DV�D�KLHUDUFKLFDO�VFKHPH�
RI�VSLULWXDOLW\������FRQQHFW�WKH�0DQWUD�ZLWK�-DLQLVP
V�FRQFHSWV�RI�MƯYD�DQG�DMƯYD��NDUPD��OLEHUDWLRQ��PRNৢD���
WKUHH�MHZHOV��DKLPVD��DQHNƗQWDYƗGD��DQG�DSDULJUDKD������FRPSDUH�WKH�XVH�LQ�WKH�'LJDPEDU�DQG�ĝYHWƗPEDUD�
VHFWV��DQG�����H[SORUH�WKH�SUDFWLFDO�YDOXH�RI�WKH�0DQWUD�IRU�HWKLFV�DQG�PHGLWDWLRQ�LQ�GDLO\�OLIH��,Q�WKLV�ZD\��
WKH�SDSHU�FRQFOXGHV�WKDW�WKH�XQLTXH�SKLORVRSKLFDO�YDOXH�RI�WKH�PDQWUD�LV�FRQWDLQHG�LQ�LWV�QRQ�WKHLVWLF�QDWXUH��
LW�FHOHEUDWHV�WKH�YLUWXHV�DFKLHYHG��UDWKHU�WKDQ�VHHNLQJ�D�IDYRU�IURP�D�GHLW\��DQG�WKXV�VHWV�RXW�D�ZD\�RI�VHOI�
SXULILFDWLRQ�WKDW�LV�ERWK�PHGLWDWLYH�DQG�PRUDO��)LQDOO\��WKH�SDSHU�QRWHV�WKDW�WKHUH�LV�UHODWLYHO\�OLWWOH�HPSLULFDO�
ZRUN�RQ�WKH�1DYNDU�

>ĂŶŐƵĂŐĞ͗��ŶŐůŝƐŚ

ZĞĐĞŝǀĞĚ͗�Ϯϰ KĐƚŽďĞƌ ϮϬϮϲ
ZĞǀŝƐĞĚ͗�Ϯϱ KĐƚŽďĞƌ ϮϬϮϲ
�ĐĐĞƉƚĞĚ͗�Ϯ EŽǀĞŵďĞƌ ϮϬϮϲ
WƵďůŝƐŚĞĚ͗�ϯ EŽǀĞŵďĞƌ ϮϬϮϲ
ŚƩƉƐ͗ͬͬĚŽŝ͘ŽƌŐͬϭϬ͘ϱϮϴϭͬǌĞŶŽĚŽ͘Ϯϯϵϭϵϱϲϵ
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.H\ZRUGV ��1DYNDU�0DKƗPDQWUD��-DLQLVP��3DxFD�SDUDPHৢ৬KƯ��$KLূVƗ��$QHNƗQWDYƗGD��0DQWUD�PHGLWDWLRQ��
'LJDPEDUD�DQG�ĝYHWƗPEDUD�WUDGLWLRQV��(WKLFV�DQG�ZHOO�EHLQJ

���,QWURGXFWLRQ

-DLQLVP� LV� RQH� RI� WKH� ROGHVW� FRQWLQXRXVO\� SUDFWLVHG� UHOLJLRXV� WUDGLWLRQV� RI� 6RXWK�$VLD�� ,WV� DGKHUHQWV��
QXPEHULQJ�D�IHZ�PLOOLRQ��KDYH�H[HUFLVHG�DQ�LQIOXHQFH�RQ�,QGLDQ�SKLORVRSK\��HWKLFV��DUW��DQG�SXEOLF�OLIH�WKDW�
IDU�H[FHHGV�WKHLU�GHPRJUDSKLF�VL]H��'XQGDV��������&RUW���������7KH�WUDGLWLRQ�XQGHUVWDQGV�LWVHOI�DV�DQ�HWHUQDO�
SDWK�RI�OLEHUDWLRQ�UH�WDXJKW�LQ�HDFK�FRVPLF�HUD�E\�WZHQW\�IRXU�WƯUWKD۪NDUDV���IRUG�PDNHUV��ZKR�FURVV�WKH�
F\FOH�RI�UHELUWK��VDۨVƗUD��DQG�VKRZ�RWKHUV�WKH�ZD\��,WV�FHQWUDO�FRPPLWPHQWV�DUH�WKH�SOXUDOLW\�DQG�HWHUQLW\�
RI�VRXOV��D�ULJRURXV�WKHRU\�RI�NDUPD�DV�VXEWOH�PDWWHU�ELQGLQJ�WKH�VRXO��DEVROXWH�QRQ�YLROHQFH��DKLۨVƗ���WKH�
PDQ\�VLGHGQHVV�RI�WUXWK��DQHNƗQWDYƗGD���DQG�QRQ�SRVVHVVLRQ��DSDULJUDKD���-DLQL��������7DWLD��������

$PRQJ�WKLV�WUDGLWLRQ��WKHUH�LV�RQH�XQLTXH�PDQWUD�FDOOHG�WKH�1DYNDU�0DKƗPDQWUD��,W�LV�UHFLWHG�LQ�WKH�PRUQLQJ�
DQG�HYHQLQJ��EHIRUH�EHJLQQLQJ�D� ULWXDO�RU� VWXG\LQJ��ZKHQ�VRPHRQH� LV� LOO�RU�DW� WKH� WLPH�RI�GHDWK��DQG� LQ�
GLIIHUHQW�OLIH�F\FOH�FHUHPRQLHV��,W�LV�WKH�ILUVW�WKLQJ�D�-DLQ�NLG�OHDUQV��DQG�LW�LV�UHFLWHG�E\�ERWK�PRQNV�DQG�
OD\PHQ��'LJDPEDUDV�DQG�ĝYHWƗPEDUDV�� LQVLGH� WHPSOHV�DQG�HYHQ� LQ�GLJLWDO� IRUPV��7KLV�PDQWUD� LV� WHUPHG�
PDKƗPDQWUD�DV�LW�LV�FRQVLGHUHG�WR�KDYH�DOO�WKH�VFULSWXUHV�LQ�VRPH�V\OODEOHV�

7KH SURPLQHQFH�UDLVHV�WKUHH�W\SHV�RI�DFDGHPLF�LQTXLU\��7KH�ILUVW�RQH�LV�KLVWRULFDO�± ZKLFK�LV�WKH�KLVWRU\�
EHKLQG�WKLV�PDQWUD�DQG�KRZ�GLG�LW�FRPH�LQWR�LWV�FXUUHQW�VKDSH"�7KH�VHFRQG�W\SH�LV�SKLORVRSKLFDO�± KRZ�FDQ�
RQH�IRUPXOD�IRU�JUHHWLQJ�FRQWDLQ�D�SKLORVRSK\�DQG�D�ZD\"�$QG�WKH�WKLUG�W\SH�LV�SUDFWLFDO�± ZKLFK�LV�KRZ�
PXFK�FDQ�EH�VDLG�ZLWK�UHVSRQVLELOLW\�DERXW�WKH�IXQFWLRQ�RI�WKH�PDQWUD�LQ�FRQWHPSRUDU\�HWKLFDO�GHYHORSPHQW�
DQG�KDSSLQHVV"�3RS�OLWHUDWXUH�XVXDOO\�PL[HV�XS�DOO�WKHVH�LQTXLULHV��DVVLJQLQJ�WKH�PDQWUD�DQ�H[DFW�GDWH�DQG�
DXWKRU�DQG�SUHVHQWLQJ�WKH�PHGLFDO�DGYDQWDJHV�DV�DQ�DEVROXWH�WUXWK��7KLV�HVVD\�WULHV� WR�VHSDUDWH�WKH�WKUHH�
LQTXLULHV�IURP�HDFK�RWKHU�

7KHUH� DUH� WKUHH� PDLQ� FRQWULEXWLRQV� LQ� WKH� SDSHU�� )LUVWO\�� LW� EULQJV� WRJHWKHU� WKH� HYLGHQFH� UHJDUGLQJ� WKH�
DQWLTXLW\�RI�WKH�PDQWUD��EXW�ZLWKRXW�GDWLQJ�LW�WR�DQ\�SDUWLFXODU�WLPH�RU�JLYLQJ�LWV�DXWKRU��6HFRQGO\��LW�SURYLGHV�
D�VFKHPD��ILJXUH����IRU�LQWHUSUHWLQJ�WKH�PDQWUD�DV�EHLQJ�DW�ZRUN�RQ�DOO�WKUHH�OHYHOV�� PHWDSK\VLFDO��SUDFWLFDO��
DQG�FRQWHPSODWLYH�DW�RQFH��/DVWO\��LW�SURYLGHV�D�FULWLTXH�RI�FXUUHQW�FODLPV��DQG�VKRZV�ZKHQ�WKH�UHVXOWV�RI�
PHGLWDWLRQ�UHVHDUFK�PD\�EH�DSSOLHG�DQG�ZKHQ�WKH\�VKRXOG�QRW�

���0HWKRGRORJ\�DQG�/LWHUDWXUH�5HYLHZ

����5HVHDUFK�DSSURDFK

7KH�UHVHDUFK�LV�TXDOLWDWLYH��GHVFULSWLYH��LQWHUSUHWLYH��DQG�DQDO\WLFDO��7KH�VRXUFH�PDWHULDO�IRU�WKH�UHVHDUFK�
FRQVLVWV�H[FOXVLYHO\�RI�VHFRQGDU\�VRXUFHV�LQFOXGLQJ�VFKRODUO\�PRQRJUDSKV��WUDQVODWLRQV�RI�FODVVLF�DQG�SRVW�
FODVVLF�WH[WV�RI�-DLQLVP��DV�ZHOO�DV�JHQHUDO�OLWHUDWXUH�DERXW�,QGLDQ�SKLORVRSK\�DQG�FRQWHPSRUDU\�UHVHDUFK�
UHYLHZV� RQ� PHGLWDWLRQ� LQ� WKH� FRQWHPSRUDU\� VHFWLRQ� RI� WKH� SDSHU�� 7KHUH� KDYH� EHHQ� QR� HPSLULFDO� RU�
H[SHULPHQWDO�GDWD�JDWKHUHG�GXULQJ�WKLV�SURFHVV��7KH�VRXUFHV�ZHUH�FKRVHQ�DFFRUGLQJ�WR�WKH�IROORZLQJ�FULWHULD��
DFDGHPLF�YDOXH��UHSUHVHQWDWLYLW\�RI�'LJDPEDUD�DQG ĝYHWƗPEDUD�WUDGLWLRQV��DQG�GLUHFW�UHODWLRQ�WR�WKH�VXEMHFW�
RI�WKH�UHVHDUFK�RU�GRFWULQH�RI�WKH�PDQWUD�
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7KH�LQWHUSUHWLYH�VWUDWHJ\�LV�EDVHG�RQ�WKH�WH[W�SUDFWLFH�PRGHO�WKDW�RULJLQDWHV�IURP�WKH�VWXG\�RI�UHOLJLRQ��%RWK�
WKH�WH[W�DVSHFWV�DQG�WKH�SUDFWLFDO�VLGH�RI�WKH�PDQWUD�DUH�FRQVLGHUHG��PDQWUD�DV�D�WH[W�ZLWK�LWV�SKLORORJLFDO�
EDFNJURXQG�DQG�D�SUDFWLFH�ZLWKLQ�ULWXDOV��DVFHWLFLVP��DQG�GHYRWLRQ��&RUW��������/DLGODZ���������3KLORVRSK\�
LV�XQGHUVWRRG�LQ�WHUPV�RI�FDWHJRULHV�XVHG�ZLWKLQ�WKH�-DLQ�WUDGLWLRQ��WDWWYD��GUDY\D��JX৆D�VWKƗQD��DFFRUGLQJ�
WR�WKH�7DWWYƗUWKD�6ǌWUD�DQG�LWV�FRPPHQWDU\�

����5HYLHZ�RI�VFKRODUVKLS

'XQGDV
�DFFRXQW��������RI�-DLQ�KLVWRU\��GRFWULQH��DQG�ULWXDO�FRQVWLWXWHV�WKH�EHVW�DYDLODEOH�VXUYH\�LQ�(QJOLVK��
+LV�GLVFXVVLRQ�ZLOO�SURYH�XVHIXO�LQ�XQGHUVWDQGLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�PDQWUD�DQG�WKH�IRUPDWLRQ�RI�
WKH�FDQRQ��WKH�VSOLW�EHWZHHQ�'LJDPEDUDV�DQG�ĝYHWƗPEDUDV��DQG�-DLQ�ULWXDO�SUDFWLFHV�ERWK�DPRQJ�OD\SHRSOH�
DQG�PRQNV��'XQGDV�LV�FLUFXPVSHFW�UHJDUGLQJ�FKURQRORJ\�EHIRUH�WKH�SHULRG�LQ�ZKLFK�LQGHSHQGHQW�HYLGHQFH�
FRPHV�LQWR�SOD\��WKLV�DWWLWXGH�LV�VKDUHG�LQ�WKLV�ZRUN�

-DLQL
V�ZRUN� ��������ZKLFK� LV� VWLOO� WKH� DXWKRULWDWLYH� H[SRVLWLRQ� RI� -DLQ� GRFWULQH� LQ� LWV� UROH� DV� D� SDWK� WR�
OLEHUDWLRQ��RUJDQLVHG�DURXQG�JX৆DVWKƗQD��SURJUHVVLYH�VSLULWXDO�GHYHORSPHQW��DQG�ULWXDO�SUDFWLFHV�RI�ODLW\�DQG�
PRQDVWLFV��LV�HVVHQWLDO�IRU�WKH�SURSHU�XQGHUVWDQGLQJ�RI�-DLQ�GRFWULQH��DV�LV�KLV�ODWHU�FROOHFWLRQ�RI�KLV�SDSHUV�
�������DQG�WKH�VWXG\�RI�-DLQ�GLVFXVVLRQV�RI�ZRPDQ�OLEHUDWLRQ��������

6RFLRORJLFDO�DQG�KLVWRULFDO�VWXGLHV�RI�-DLQLVP�LQFOXGH�9LODV�$��6DQJDYH��������������ZKR�JLYHV�LQIRUPDWLRQ�
DERXW�WKH�FRPPXQLW\��WKH�LQVWLWXWLRQV��DQG�WKH�FXOWXUH�RI�WKH�-DLQV��LQFOXGLQJ�ULWXDOV�DQG�SUDFWLFHV�WKURXJK�
ZKLFK�WKH�PDQWUD�ZDV�SHUIRUPHG�LQ�HYHU\GD\�OLIH�

$�YHU\�LQIOXHQWLDO�SKLORORJLVW�RI�WKH�ĝYHWƗPEDUD�FDQRQLFDO�FRUSXV�LV�&ROHWWH�&DLOODW���������+HU�PRQRJUDSK�
RQ�DWRQHPHQW�RI�PRQDVWLFV�LV�LQYDOXDEOH�IRU�VWXG\LQJ�WKH�ODQJXDJH��ULWXDO�IRUPXODV��DQG�FRQWH[WV�LQ�ZKLFK�
WKH�HDUO\�WUDGLWLRQ�RI�QDPXNNƗUD�ZDV�WDXJKW��DV�ZHOO�DV�SURYLGLQJ�D�PRGHO�RI�SKLORORJLFDO�VFUXSOHV�UHTXLUHG�
LQ�GHDOLQJ�ZLWK�3UDNULW�WH[WV�

.ULVWL�/��:LOH\��������������SURYLGHV�UHIHUHQFH�ERRNV�RQ�WHUPLQRORJ\�DQG�LQIRUPDWLRQ�DERXW�DOO�EUDQFKHV�
WKDW�PD\�EH�XVHG�LQ�YHULILFDWLRQ�RI�WHFKQLFDO�WHUPV�VXFK�DV�SDxFD�SDUDPHৢ৬KƯ��ƗFƗU\D��DQG�XSƗGK\Ɨ\D��DV�
ZHOO�DV�LQ�WKH�PRGHUQ�RUJDQL]DWLRQ�RI�WKH�-DLQ�WUDGLWLRQ�

1DWKPDO�7DWLD��������������KDV�ZULWWHQ�D�SKLORVRSKLFDO�V\VWHPDWLF�H[SRVLWLRQ�RI�-DLQLVP�DQG�SURGXFHG�D�
WUDQVODWLRQ�RI�WKH�7DWWYƗUWKD�6ǌWUD�E\�8PƗVYƗWL�ZKLFK�LV�UHFRJQL]HG�DV�WKH�RQO\�DXWKRULWDWLYH�WH[W�RI�-DLQ�
GRFWULQH�E\�ERWK�PDMRU�VHFWV��,W�LV�WKH�PDLQ�VRXUFH�RI�GRFWULQDO�FRUUHVSRQGHQFHV�LQ�6HFWLRQ���

2WKHU�NH\�UHVHDUFK�FRQWULEXWHV�WR� WKH�ILHOG�DV�ZHOO��7KH�DQDO\VLV�RI�WKH�SUDFWLFH�RI�-DLQ�UHOLJLRQ�DQG�WKH�
HFRQRPLFV� RI� UHQXQFLDWLRQ� LV� GRQH� E\� &RUW� ������� DQG� /DLGODZ� �������� /RQJ� ������ SUHVHQWV� DQ�
DSSURDFKDEOH�EXW�ULJRURXV�RYHUYLHZ��9DOOHO\��������RIIHUV�DQ�HWKQRJUDSKLF�DQDO\VLV�RI�D�FRPPXQLW\�RI�-DLQ�
DVFHWLFV��0DWLODO� ������� GLVFXVVHV� WKH� SKLORVRSK\� RI� DQHNƗQWDYƗGD��&KDSSOH� ������� HGLWV� WKH�PLOHVWRQH�
FROOHFWLRQ� UHJDUGLQJ� -DLQLVP� DQG� HFRORJ\�� DQG� )RONHUW� ������� IRFXVHV� RQ� VFULSWXUHV� DQG� FRPPXQLW\��
&RPSDUDWLYH� OLWHUDWXUH� XVHG� IRU� WKLV� SDSHU� LQFOXGHV�$OSHU� ������� RQ�PDQWUD� LQ� ,QGLDQ� WUDGLWLRQ��*HWKLQ�
�������DQG�$QƗOD\R� �������RQ�PHGLWDWLRQ� LQ�%XGGKLVP��DQG�)ORRG� �������RQ�+LQGXLVP��7KH�HPSLULFDO�
OLWHUDWXUH�XVHG� LQFOXGHV� WKH�UHYLHZV�RI�6HGOPHLHU�HW�DO�� ��������*R\DO�HW�DO�� ��������DQG�9DQ�'DP�HW�DO��
�������
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���+LVWRULFDO�%DFNJURXQG�RI�-DLQLVP

����2ULJLQV�DQG�WKH�WƯUWKDৄNDUD�WUDGLWLRQ

-DLQ�WUDGLWLRQ�KROGV�WKDW�WKH�IDLWK�KDV�QR�KXPDQ�IRXQGHU��,Q�HDFK�KDOI�RI�WKH�FRVPLF�WLPH�F\FOH��WZHQW\�IRXU�
WƯUWKDৄNDUDV� DSSHDU�� ,Q� WKH� SUHVHQW� HUD� WKH� ILUVW� LV� ৙ৢDEKDQƗWKD� �ƖGLQƗWKD��� WUDGLWLRQDOO\� FUHGLWHG� ZLWK�
WHDFKLQJ�WKH�DUWV�RI�FLYLOLVDWLRQ�DQG�WKHQ�UHQRXQFLQJ�WKH�ZRUOG��DQG�WKH�ODVW�LV�0DKƗYƯUD��'XQGDV���������
7KH�KLVWRULFLW\�RI� WKH�HDUO\� WƯUWKDৄNDUDV�FDQQRW�EH�DVVHVVHG�E\�FRQYHQWLRQDO�KLVWRULFDO�PHWKRGV��)RU� WKH�
WZHQW\�WKLUG��3ƗUĞYDQƗWKD��PDQ\�VFKRODUV�DFFHSW�D�SODXVLEOH�KLVWRULFDO�ILJXUH�SUHFHGLQJ�0DKƗYƯUD��DQG�WKH�
ĝYHWƗPEDUD�FDQRQ�GHVFULEHV�D�FRPPXQLW\�RI�3ƗUĞYD
V�IROORZHUV�HQFRXQWHULQJ�0DKƗYƯUD
V��'XQGDV��������
-DFREL��������

0DKƗYƯUD� �9DUGKDPƗQD�� �-xƗW৚SXWUD��� LV� WUDGLWLRQDOO\� GDWHG� WR� ���±���� %&(�� DOWKRXJK� PDQ\� PRGHUQ�
VFKRODUV�IDYRXU�D�VRPHZKDW�ODWHU�FKURQRORJ\�ZLWKLQ�WKH�VL[WK�RU�ILIWK�FHQWXU\�%&(��FRQWHPSRUDQHRXV�ZLWK�
WKH�%XGGKD��'XQGDV���������+H�UHQRXQFHG�ZRUOGO\�OLIH��SUDFWLVHG�VHYHUH�DXVWHULW\��DWWDLQHG�RPQLVFLHQFH�
�NHYDOD�MxƗQD���DQG�WDXJKW�IRU�URXJKO\�WKUHH�GHFDGHV�LQ�WKH�*DQJHWLF�SODLQ��RUJDQLVLQJ�D�IRXUIROG�FRPPXQLW\�
RI�PRQNV��QXQV��OD\PHQ��DQG�OD\ZRPHQ��FDWXUYLGKD�VD۪JKD��

����&DQRQ��VFKLVP��DQG�OLWHUDWXUH

%RWK�VHFWV�WUDFH�WKHLU�WHDFKLQJ�WR�0DKƗYƯUD
V�GLVFRXUVHV�DV�WUDQVPLWWHG�E\�KLV�FKLHI�GLVFLSOHV��JD۬DGKDUDV���
EXW�WKH\�GLIIHU�RQ�ZKDW�VXUYLYHV��7KH�ĝYHWƗPEDUDV�SUHVHUYH�D�FDQRQ�RI�ƖJDPD�WH[WV��UHGDFWHG�RYHU�FHQWXULHV�
DQG�WUDGLWLRQDOO\�DVVRFLDWHG�ZLWK�FRXQFLOV�DW�3Ɨ৬DOLSXWUD�DQG�9DODEKƯ��WKH�'LJDPEDUDV�KROG�WKDW�WKH�RULJLQDO�
FDQRQ� ZDV� SURJUHVVLYHO\� ORVW� DQG� UHJDUG� DV� DXWKRULWDWLYH� ODWHU� ZRUNV� VXFK� DV� WKH� ƗJDPDڲNKD۬ܒD܇ DQG�
.D܈Ɨ\DSUƗEK܀WD�� WRJHWKHU�ZLWK� WKH�ZULWLQJV�RI�.XQGDNXQGD��'XQGDV��������-DLQL���������7KH�VHFWV�DOVR�
GLIIHU�RQ�PRQDVWLF�QXGLW\��WKH�OLEHUDWLRQ�RI�ZRPHQ��DQG�DVSHFWV�RI�LFRQRJUDSK\��LVVXHV�WUHDWHG�LQ�GHWDLO�E\�
-DLQL� ��������7KH�7DWWYƗUWKD� 6ǌWUD RI�8PƗVYƗWL� LV� DFFHSWHG�E\� ERWK� DQG� VHUYHV� DV� D� FRPPRQ�GRFWULQDO�
VXPPDU\��7DWLD��������

7DEOH� ���+LVWRULFDO�'HYHORSPHQW�RI� -DLQLVP� �FKURQRORJ\� LQGLFDWLYH�� HDUO\�GDWHV� DUH� WUDGLWLRQDO� RU�
GHEDWHG�

3HULRG 'HYHORSPHQW 6WDWXV�RI�HYLGHQFH
7UDGLWLRQDO�DQWLTXLW\ ৙ৢDEKDQƗWKD�DV�ILUVW�WƯUWKDৄNDUD�RI�WKH�

SUHVHQW�FRVPLF�DJH
7UDGLWLRQDO�EHOLHI��QRW�
KLVWRULFDOO\�YHULILDEOH

F���WK±�WK�FHQWXU\�%&( 3ƗUĞYDQƗWKD����UG�WƯUWKDৄNDUD $FFHSWHG�E\�PDQ\�VFKRODUV�
DV�SODXVLEO\�KLVWRULFDO

F���WK±�WK�FHQWXU\�%&( 0DKƗYƯUD��IRUPDWLRQ�RI�WKH�IRXUIROG�
FRPPXQLW\

+LVWRULFDO��ZLWK�GLVSXWHG�
SUHFLVH�GDWHV��WUDGLWLRQDOO\�
���±����%&(�

(DUO\�FHQWXULHV�%&(±&( 2UDO�WUDQVPLVVLRQ��HDUO\�ƖJDPD�VWUDWD��
UR\DO�SDWURQDJH��LQVFULSWLRQV��H�J���
.KƗUDYHOD�LQVFULSWLRQ�

7H[WXDO�DQG�HSLJUDSKLF�
HYLGHQFH��SDUWO\�GHEDWHG
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3HULRG 'HYHORSPHQW 6WDWXV�RI�HYLGHQFH
)LUVW�FHQWXULHV�&( *UDGXDO�FRQVROLGDWLRQ�RI�'LJDPEDUD�DQG�

ĝYHWƗPEDUD�LGHQWLWLHV
7UDGLWLRQDO�GDWHV�H[LVW��
PRGHUQ�VFKRODUVKLS�VWUHVVHV�
D�JUDGXDO�SURFHVV

F���QG±�WK�FHQWXU\�&( 8PƗVYƗWL
V�7DWWYƗUWKD�6ǌWUD 'DWH�DQG�VHFWDULDQ�
DIILOLDWLRQ�GHEDWHG

�WK�FHQWXU\ &(�RQZDUG 9DODEKƯ�UHGDFWLRQ��ĝYHWƗPEDUD���
'LJDPEDUD�FDQRQLFDO�DQG�SKLORVRSKLFDO�
OLWHUDWXUH

7UDGLWLRQDO�DQG�WH[WXDO�
HYLGHQFH

0HGLHYDO�SHULRG 3KLORVRSKLFDO�DQG�ORJLFDO�
V\VWHPDWLVDWLRQ��WHPSOH�FXOWXUH��PDMRU�
DXWKRUV�VXFK�DV�+DULEKDGUD�DQG�
+HPDFDQGUD

:HOO�GRFXPHQWHG

0RGHUQ�SHULRG 5HIRUP�PRYHPHQWV��GLDVSRUD��
LQVWLWXWLRQDO�DFDGHPLF�VWXG\

:HOO�GRFXPHQWHG

7DEOH���VKRZV�WKDW�WKH�HYLGHQWLDO�TXDOLW\�RI�WKH�-DLQ�KLVWRULFDO�UHFRUG�LPSURYHV�PDUNHGO\�IURP�WKH�HDUO\�
FHQWXULHV�&(��7KLV�PDWWHUV�IRU�WKH�VWXG\�RI�WKH�PDQWUD��WKH�IRUPXOD�DSSHDUV�LQ�D�WUDGLWLRQ�ZKRVH�HDUOLHVW�
VWUDWD�DUH�GLIILFXOW�WR�GDWH��DQG�DQ\�DFFRXQW�RI�LWV��RULJLQ��PXVW�UHFNRQ�ZLWK�WKDW�GLIILFXOW\�

���+LVWRULFDO�2ULJLQV�DQG�6LJQLILFDQFH�RI�WKH�1DYNDU�0DKƗPDQWUD

����:KDW�WKH�HYLGHQFH�VXSSRUWV

7KUHH�OLQHV�RI�HYLGHQFH�EHDU�RQ�WKH�DQWLTXLW\�RI�WKH�PDQWUD�

7KH�ILUVW�LV�HSLJUDSKLF��7KH�+ƗWKƯJXPSKƗ�LQVFULSWLRQ�RI�.LQJ�.KƗUDYHOD�RI�.DOLৄJD��XVXDOO\�DVVLJQHG�WR�
DURXQG�WKH�ILUVW�FHQWXU\�%&(�DOWKRXJK�WKH�GDWH�LV�GLVFXVVHG��RSHQV�ZLWK�D�VDOXWDWLRQ�WR�WKH�DUDKDQWDV DQG�
WR�DOO�VLGGKDV �6LUFDU��������VHH�DOVR�6DORPRQ�������RQ�HSLJUDSKLF�GDWLQJ���7KLV�VKRZV�WKDW�YHQHUDWLRQ�RI�
WKHVH�WZR�FDWHJRULHV�RI�OLEHUDWHG�EHLQJV�ZDV�HVWDEOLVKHG�LQ�-DLQ�FLUFOHV�E\�WKDW�SHULRG��,W�GRHV�QRW�VKRZ�WKDW�
WKH�IXOO�ILYH�OLQH�IRUPXOD�H[LVWHG�WKHQ�

7KH�VHFRQG�LV�WKH�PDQXVFULSW�DQG�FRPPHQWDULDO�WUDGLWLRQ��7KH�'LJDPEDUD܇�DܒNKD۬ڲƗJDPD EHJLQV�ZLWK�D�
PD۪JDOD LQYRFDWLRQ�FRQVLVWLQJ�RI�WKH�ILYH�VDOXWDWLRQV��DQG�WKH�ĝYHWƗPEDUD�FDQRQ��QRWDEO\�LQ�LWV�RSHQLQJ�RI�
WKH�%KDJDYDWƯ �9\ƗNK\ƗSUDMxDSWL���OLNHZLVH�SODFHV�WKH�VDOXWDWLRQ�DW�WKH�KHDG�RI�WKH�WH[W��'XQGDV���������
7KH�FRQYHQWLRQ�RI�EHJLQQLQJ�VFULSWXUHV�ZLWK�WKLV�IRUPXOD�LV�WKHUHIRUH�ZLGHO\�DWWHVWHG�LQ�WKH�OLWHUDWXUH�RI�
ERWK�VHFWV�

7KH�WKLUG�LV�ĝYHWƗPEDUD�FRPPHQWDULDO�GLVFXVVLRQ�RI�WKH�VWUXFWXUH��7UDGLWLRQDO�FRPPHQWDWRUV�GLVWLQJXLVK�WKH�
ILYH�VDOXWDWLRQV�IURP�WKH�IRXU�FRQFOXGLQJ�OLQHV��ZKLFK�DUH�FRPPRQO\�WUHDWHG�DV�DQ�H[SODQDWRU\�VXSSOHPHQW�
�FǌOLNƗ� VWDWLQJ� WKH� IRUPXOD
V�SXUSRVH�DQG�PHULW� �VHH� WKH�GLVFXVVLRQ� LQ�'XQGDV��������DQG� WKH� UHIHUHQFH�
HQWULHV� LQ�:LOH\���������7KLV�VXJJHVWV�D� OD\HUHG�IRUPDWLRQ�� LQ�ZKLFK�D�FRUH�RI�ILYH�VDOXWDWLRQV�ZDV�ODWHU�
IUDPHG�E\�LQWHUSUHWLYH�OLQHV��DOWKRXJK�WKH�H[DFW�VHTXHQFH�DQG�GDWLQJ�RI�WKHVH�OD\HUV�UHPDLQ�XQFHUWDLQ�
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����7UDGLWLRQDO�DFFRXQWV

-DLQ�WUDGLWLRQ�UHJDUGV�WKH�PDQWUD�DV�HWHUQDO��LQ�WKH�VHQVH�WKDW�WKH�ILYH�FDWHJRULHV�RI�YHQHUDEOH�EHLQJV�H[LVW�LQ�
HYHU\�DJH�DQG�WKH�VDOXWDWLRQ�WR�WKHP�LV�WKHUHIRUH�ZLWKRXW�EHJLQQLQJ��6RPH�GHYRWLRQDO�DFFRXQWV�DWWULEXWH�LW�
WR�WKH�JD۬DGKDUDV RU�HYHQ�WR�0DKƗYƯUD�KLPVHOI��7KHVH�DUH�VWDWHPHQWV�RI�IDLWK�DQG�DUH�UHVSHFWHG�DV�VXFK��EXW�
WKH\�DUH�QRW�VXSSRUWHG�E\�GRFXPHQWDU\�HYLGHQFH��7KLV�SDSHU�WKHUHIRUH�PDNHV�QR�FODLP�DERXW�D�SUHFLVH�
GDWH�RU�DXWKRUVKLS RI�WKH�PDQWUD��7KH�UHVSRQVLEOH�VFKRODUO\�FRQFOXVLRQ�LV�WKDW�WKH�ILYH�IROG�VDOXWDWLRQ�ZDV�
SUHVHQW�LQ�-DLQ�VFULSWXUDO�SUDFWLFH�E\�WKH�HDUO\�FHQWXULHV�RI�WKH�FRPPRQ�HUD�DW�WKH�ODWHVW��WKDW�LWV�SUHFXUVRUV�
DUH�ROGHU��DQG�WKDW�LWV�SUHVHQW�QLQH�OLQH�IRUP��ZLWK�PLQRU�YDULDWLRQV�RI�RUWKRJUDSK\�DQG�GLDOHFW��LV�HVWDEOLVKHG�
LQ�WKH�PDQXVFULSW�WUDGLWLRQ�

����5HOLJLRXV�DQG�FXOWXUDO�VLJQLILFDQFH

7KH� PDQWUD� LV� DSDUƗMLWD �XQFRQTXHUHG�� DQG� DQƗGL�QLGKDQD �ZLWKRXW� EHJLQQLQJ� RU� HQG�� LQ� GHYRWLRQDO�
ODQJXDJH��,Q�SUDFWLFH�LWV�VLJQLILFDQFH�RSHUDWHV�RQ�VHYHUDO�OHYHOV��DV�DQ�RSHQLQJ�WR�DOO�VFULSWXUDO�VWXG\�DQG�
ULWXDO��DV�WKH�IRXQGDWLRQDO�OLWXUJLFDO�WH[W��DV�D�SURWHFWLYH�DQG�PHULW�JHQHUDWLQJ�UHFLWDWLRQ��PD۪JDOD���DQG�DV�
WKH�ILQDO�WKRXJKW�WR�EH�KHOG�DW�GHDWK��HVSHFLDOO\�LQ�WKH�WUDGLWLRQ�RI�ULWXDO�IDVWLQJ�XQWR�GHDWK��VDOOHNKDQƗ���
ZKHUH� LW� LV� UHFLWHG�E\�DQG� IRU� WKH�G\LQJ� �/DLGODZ��������'XQGDV�� ������� ,WV�XQLYHUVDOLW\� DFURVV� VHFWV� LV�
QRWDEOH�LQ�D�WUDGLWLRQ�PDUNHG�E\�VHFWDULDQ�GLIIHUHQFH��GHYRWHHV�RI�GLIIHUHQW�OLQHDJHV�FDQ�UHFLWH�LW�WRJHWKHU��
ZKLFK�JLYHV�LW�DQ�LQWHJUDWLYH�VRFLDO�IXQFWLRQ��&RUW��������

���'HWDLOHG�([SODQDWLRQ�RI�WKH�1DYNDU�0DKƗPDQWUD

����7H[W��WUDQVOLWHUDWLRQ��DQG�PHDQLQJ

7KH�PDQWUD�LV�FRPSRVHG�LQ�$UGKDPƗJDGKƯ�3UDNULW��ĝYHWƗPEDUD�UHFLWDWLRQ��RU�WKH�FORVHO\�UHODWHG�ĝDXUDVHQƯ�
LQIOXHQFHG�3UDNULW�RI�'LJDPEDUD�WH[WV��VR�VPDOO�GLIIHUHQFHV�RFFXU�LQ�VSHOOLQJ�DQG�SKRQHWLFV��7KH�YHUVLRQ�
EHORZ�IROORZV�WKH�ZLGHO\�XVHG�ĝYHWƗPEDUD�UHFLWDWLRQ��ZLWK�'LJDPEDUD�YDULDQWV�QRWHG�DIWHU�WKH�WDEOH��7KH�
WUDQVOLWHUDWLRQ�XVHV�WKH�VWDQGDUG�,$67�V\VWHP�

7DEOH����1DYNDU�0DKƗPDQWUD��2ULJLQDO�7H[W��7UDQVOLWHUDWLRQ��DQG�0HDQLQJ

1R� 'HYDQƗJDUƯ 7UDQVOLWHUDWLRQ��,$67� 0HDQLQJ

� ˼̰̇ ˚̷̞̉̒˽̜˼̷ ৅DPR�DULKDূWƗ৆Dূ 6DOXWDWLRQ�WR�WKH�DULKDQWDV��WKH�OLEHUDWHG�
WHDFKHUV�ZKR�KDYH�GHVWUR\HG�WKH�IRXU�
GHVWUXFWLYH�NDUPDV

� ˼̰̇ ̟̑Н̜˼̷ ৅DPR�VLGGKƗ৆Dূ 6DOXWDWLRQ�WR�WKH�VLGGKDV��WKH�IXOO\�
OLEHUDWHG�VRXOV

� ˼̰̇ ˜̞̜̈̉̈˼̷ ৅DPR�Ɨ\DUL\Ɨ৆Dূ 6DOXWDWLRQ�WR�WKH�ƗFƗU\DV��KHDGV�RI�WKH�
PRQDVWLF�RUGHU

� ˼̰̇ ˠ̎ρ̜̜̈˼̷ ৅DPR�XYDMMKƗ\Ɨ৆Dূ 6DOXWDWLRQ�WR�WKH�XSƗGK\Ɨ\DV��SUHFHSWRUV�
RI�VFULSWXUH

� ˼̰̇ ̰̋˦ ̑Ү̜̑ͣ˼̷ ৅DPR�ORH�
VDYYDVƗKǌ৆Dূ

6DOXWDWLRQ�WR�DOO�VƗGKXV��PRQNV�DQG�QXQV��
LQ�WKH�ZRUOG
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1R� 'HYDQƗJDUƯ 7UDQVOLWHUDWLRQ��,$67� 0HDQLQJ

� ˦̰̑ ̷̃˳ ˼̰̜̰̇ͥ̉ (VR�SDূFD�৆DPRNNƗUR 7KLV�ILYHIROG�VDOXWDWLRQ

� ̑Ү ̜̃̎ќ˼̜̑˼̰ 6DYYD�SƗYDSSD৆ƗVD৆R GHVWUR\V�DOO�VLQV��GHPHULWRULRXV�NDUPD�

� ̷̇˰̜̋˼̷ ˳ ̑Ү̷̬̟̑ 0DূJDOƗ৆Dূ�FD�
VDYYHVLূ

DQG�DPRQJ�DOO�DXVSLFLRXV�WKLQJV

� ̃˻̷̇ ̒̎˝ ̷̇˰̷̋ 3DঌKDPDূ�KDYDL�
PDূJDODূ

LV�WKH�IRUHPRVW�DXVSLFLRXV�

1RWH�RQ�YDULDQWV� ,Q�VRPH�'LJDPEDUD�UHFLWDWLRQV�WKH�ILUVW�OLQH�UHDGV�۫DPR�DUDKDۨWƗ۬Dۨ �ZLWK�DUDKDۨWD
DV�WKH�ROGHU�3UDNULW�IRUP���DQG�WKH�ILQDO�YHUE�PD\�DSSHDU�DV�KDYDGL��ĝYHWƗPEDUD�WUDGLWLRQ�JHQHUDOO\�UHFLWHV�
QLQH� OLQHV� DQG� WUHDWV� WKH� ZKROH� DV� WKH�PDKƗPDQWUD�� ZKLOH� LQ� VRPH SUDFWLFH�� HVSHFLDOO\� LQ� PHGLWDWLYH�
UHSHWLWLRQ��MDSD���WKH�ILYH�OLQH�FRUH�LV�WKH�SULPDU\�XQLW��7KH�FRPPRQO\�FLWHG�FRXQWV�DUH�VL[W\�HLJKW�V\OODELF�
XQLWV�IRU�WKH�QLQH�OLQH�IRUP�DQG�WKLUW\�ILYH�IRU�WKH�ILYH�OLQH�FRUH��WKHVH�FRXQWV�IROORZ�WUDGLWLRQDO�UHFNRQLQJ
DQG�YDU\�ZLWK�RUWKRJUDSKLF�FRQYHQWLRQ��7KH�DXWKRU�VKRXOG�FRQILUP�WKH�SUHIHUUHG�UHFHQVLRQ�DJDLQVW�D�FULWLFDO�
VRXUFH�EHIRUH�VXEPLVVLRQ�

7KH�ZRUG�۬DPR �6DQVNULW�QDPDV��PHDQV�VDOXWDWLRQ��DQG�LWV�JUDPPDWLFDO�GDWLYH�FRQVWUXFWLRQ���Ɨ۬Dۨ��PDUNV�
WKH�SOXUDO�JHQLWLYH�GDWLYH�RI�WKRVH�UHYHUHG��7KH�SKUDVH�ORH LQ�OLQH�����LQ�WKH�ZRUOG���LV�VLJQLILFDQW��LW�VLJQDOV�
WKDW�WKH�VƗGKXV�DUH�YHQHUDWHG�ZKHUHYHU�WKH\�DUH��ZLWKRXW�VHFWDULDQ�RU�JHRJUDSKLFDO�OLPLWDWLRQ�

����,QWHUSUHWDWLRQ�RI�WKH�ILYH�VDOXWDWLRQV

৅DPR�DULKDূWƗ৆Dূ� $ULKDQWD LV�FRPPRQO\�DQDO\VHG�DV��RQH�ZKR�KDV�GHVWUR\HG�WKH�HQHPLHV��DUL�KDQWD����
QDPHO\� WKH� IRXU� GHVWUXFWLYH� �JKƗWL\Ɨ�� NDUPDV� WKDW� REVFXUH� NQRZOHGJH�� REVFXUH� SHUFHSWLRQ�� SURGXFH�
GHOXVLRQ��DQG�REVWUXFW�HQHUJ\��7KH�DULKDQWD�KDV�DWWDLQHG�RPQLVFLHQFH�ZKLOH�VWLOO�HPERGLHG��%HFDXVH� WKH�
DULKDQWD�WHDFKHV�WKH�SDWK�DIWHU�DWWDLQPHQW�� WKH�PDQWUD�SODFHV�WKLV�EHLQJ�ILUVW��HYHQ�WKRXJK�VLGGKDV�DUH�LQ�
VRPH�UHVSHFWV�PRUH�DGYDQFHG��7KLV�RUGHULQJ�LV�D�SRLQW�RI�GHOLEHUDWH�WKHRORJ\��GLVFXVVHG�LQ�6HFWLRQ���

৅DPR� VLGGKƗ৆Dূ� 6LGGKDV DUH� VRXOV� WKDW� KDYH� VKHG� DOO� NDUPD�� LQFOXGLQJ� WKH� IRXU� QRQ�GHVWUXFWLYH�
�DJKƗWL\Ɨ��NDUPDV��XSRQ�WKH�GHDWK�RI�WKH�ERG\��DQG�QRZ�DELGH�DW�WKH�DSH[�RI�WKH�XQLYHUVH��VLGGKD�ĞLOƗ��LQ�
LQILQLWH�NQRZOHGJH�DQG�EOLVV��IUHH�IURP�UHELUWK��7KH\�DUH�IRUPOHVV�DQG�GR�QRW�LQWHUYHQH�LQ�WKH�ZRUOG�

৅DPR�Ɨ\DUL\Ɨ৆Dূ� ƖFƗU\DV OHDG� WKH�PRQDVWLF�FRPPXQLW\��RUGDLQ�� DQG�XSKROG� LWV�GLVFLSOLQH��7KH\�DUH�
WUDGLWLRQDOO\�GHVFULEHG�DV�HPERG\LQJ�WKLUW\�VL[�YLUWXHV��ZKLFK�DUH�YDULRXVO\�HQXPHUDWHG�DFURVV�VHFWV�

৅DPR�XYDMMKƗ\Ɨ৆Dূ� 8SƗGK\Ɨ\DV DUH�PRQDVWLF�WHDFKHUV�RI�VFULSWXUH��7KH\�DUH�WUDGLWLRQDOO\�DVVRFLDWHG�
ZLWK� WKH� WZHQW\�ILYH�YLUWXHV�� RIWHQ� FRQQHFWHG�ZLWK�PDVWHU\�RI� WKH� HOHYHQ�D۪JDV DQG� IRXUWHHQ�SǌUYDV LQ�
FODVVLFDO�IRUPXODWLRQ�

৅DPR�ORH�VDYYDVƗKǌ৆Dূ� 6ƗGKXV �LQFOXGLQJ�VƗGKYƯV��DUH�PRQNV�DQG�QXQV�ZKR�IROORZ�WKH�ILYH�JUHDW�YRZV�
DQG�SUDFWLVH� VHOI�UHVWUDLQW��7KH\�DUH� WUDGLWLRQDOO\�DVVRFLDWHG�ZLWK� WZHQW\�VHYHQ�YLUWXHV��7KH�SKUDVH��DOO��
�VDYYD�� LPSOLHV� XQLYHUVDOLW\� RI� UHYHUHQFH�� WKH� PDQWUD� KRQRXUV� PRQDVWLF� YLUWXH� LWVHOI�� QRW� SDUWLFXODU�
LQGLYLGXDOV�RU�OLQHDJHV�
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����,QWHUSUHWDWLRQ�RI�WKH�FRQFOXGLQJ�OLQHV

7KH�IRXU�FRQFOXGLQJ�OLQHV�VWDWH�WKH�VRWHULRORJLFDO�IXQFWLRQ�RI�WKH�IRUPXOD��(VR�SDۨFD�۬DPRNNƗUR LGHQWLILHV�
WKH�SUHFHGLQJ�ILYH�VDOXWDWLRQV�DV�D�VLQJOH�XQLW�RI�GHYRWLRQDO�DFWLRQ��6DYYD�SƗYDSSD۬ƗVD۬R DVVHUWV�WKDW�WKLV�
DFWLRQ�GHVWUR\V�DOO�SƗYD �GHPHULWRULRXV�NDUPD���0DۨJDOƗ۬Dۨ�FD�VDYYHVLۨ SODFHV�LW�DPRQJ�DOO�DXVSLFLRXV�
WKLQJV��DQG�SDڲKDPDۨ�KDYDL�PDۨJDODۨ GHFODUHV�LW�WKH�IRUHPRVW�RI�WKHP�

$� FDUHIXO� UHDGLQJ� DYRLGV� WZR� HUURUV�� 7KH� ILUVW� LV� WR� LQWHUSUHW� SƗYDSSD۬ƗVD۬R DV� D� PDJLFDO� FODLP� WKDW�
UHFLWDWLRQ�DXWRPDWLFDOO\�HUDVHV�NDUPD��-DLQ�NDUPD� WKHRU\� LV� ULJRURXV��NDUPD�LV�ERXQG�E\� WKH�VRXO
V�RZQ�
SDVVLRQV�DQG�DFWLYLW\�DQG�LV�UHPRYHG�E\�UHVWUDLQW�DQG�NQRZOHGJH��QRW�E\�H[WHUQDO�IDYRXU��-DLQL���������$�
SKLORVRSKLFDOO\� FRKHUHQW� UHDGLQJ� LV� WKDW� VDOXWDWLRQ�� SHUIRUPHG� ZLWK� SURSHU� LQQHU� GLVSRVLWLRQ�� JHQHUDWHV�
ZKROHVRPH�PHQWDO� VWDWHV� DQG�GHWDFKPHQW� �VDۨYDUD DQG�QLUMDUƗ���ZKLFK� LQ� WXUQ� UHGXFH� KDUPIXO� NDUPLF�
ELQGLQJ��7KH�VHFRQG�HUURU�LV� WR�WUHDW� LW�DV�SHWLWLRQ��1RWKLQJ�LV�UHTXHVWHG�� WKH�PDQWUD�FRQWDLQV�QR�YHUE�RI�
DVNLQJ��,W�LV�DQ�DFW�RI�UHYHUHQFH�ZKRVH�YDOXH�OLHV�LQ�WKH�WUDQVIRUPDWLRQ�RI�WKH�UHFLWHU�

7DEOH��D��6WUXFWXUDO�$QDO\VLV�RI�WKH�0DQWUD

&RPSRQHQW /LQHV )XQFWLRQ

)LYH�VDOXWDWLRQV��SDxFD�۬DPRNƗUD� �±� 9HQHUDWLRQ�RI�ILYH�FDWHJRULHV�RI�DWWDLQHG�SHUVRQV

6WDWHPHQW�RI�LGHQWLW\ � 1DPHV�WKH�ILYH�DV�RQH�XQLW�RI�SUDFWLFH

6WDWHPHQW�RI�HIIHFW � 'HVFULEHV�WKH�UHPRYDO�RI�GHPHULWRULRXV�NDUPD

6WDWHPHQW�RI�YDOXH �±� 'HFODUHV�LWV�DXVSLFLRXVQHVV��PD۪JDOD�

7DEOH��D�FODULILHV�WKDW�WKH�PDQWUD�PRYHV�IURP�YHQHUDWLRQ�WR�H[SODQDWLRQ�WR�HYDOXDWLRQ��D�SURJUHVVLRQ�WKDW�
PLUURUV�WKH�-DLQ�SDWK�IURP�IDLWK�WKURXJK�XQGHUVWDQGLQJ�WR�FRQGXFW�

���3DxFD�3DUDPHৢ৬KƯ��7KH�)LYH�6XSUHPH�(QWLWLHV

����$�JUDGHG�PRGHO�RI�VSLULWXDO�DWWDLQPHQW

7KH�WHUP�SDUDPHܒ܈KƯ GHQRWHV�RQH�ZKR�RFFXSLHV�WKH�KLJKHVW�VWDWLRQ��SDUDPD�SDGD���7KH�ILYH�FDWHJRULHV�DUH�
QRW�DUUDQJHG�E\�UDQN�RI�SRZHU�EXW�E\�WZR�LQWHUVHFWLQJ�SULQFLSOHV��WKH�GHJUHH�RI�NDUPLF�SXULILFDWLRQ��DQG�WKH�
IXQFWLRQ�SHUIRUPHG�IRU�WKH�FRPPXQLW\��7KH�DULKDQWD�DQG�VLGGKD�DUH�OLEHUDWHG�RU�SHUIHFWHG�EHLQJV��WKH�GHYD
FDWHJRU\���WKH ƗFƗU\D��XSƗGK\Ɨ\D��DQG�VƗGKX�DUH�JXUX�OHYHO�EHLQJV�VWLOO�RQ�WKH�SDWK��-DLQL��������GHVFULEHV�
WKLV�FRQILJXUDWLRQ�DV�D�ODGGHU�LQ�ZKLFK�HDFK�FDWHJRU\�H[HPSOLILHV�D�VWDJH�WKH�DVSLUDQW�PD\�UHDOLVWLFDOO\�DLP�
WR�HPXODWH��7KH�PDQWUD�WKHUHE\�XQLILHV�GHYD �WKH�LGHDO���JXUX �WKH�JXLGH���DQG��LPSOLFLWO\��GKDUPD �WKH�SDWK�
WKH\�HPERG\���WKH�WULDG�RIWHQ�FDOOHG�WKH�WKUHH�UHIXJHV�RI�-DLQ�SUDFWLFH�

$�QRWHZRUWK\�IHDWXUH�LV�WKH�RUGHULQJ��/RJLFDOO\��WKH�VLGGKD�LV�WKH�ILQDO�JRDO�DQG�WKH�DULKDQWD�D�SUHFHGLQJ�
VWDWH��<HW� WKH�PDQWUD� EHJLQV� ZLWK� WKH� DULKDQWD�� 7KH� VWDQGDUG� H[SODQDWLRQ�� RIIHUHG� DFURVV� FRPPHQWDULDO�
OLWHUDWXUH�� LV� SHGDJRJLFDO� DQG� HWKLFDO�� WKH� DULKDQWD� LV� WKH� YLVLEOH�� VSHDNLQJ� H[HPSODU� WKURXJK�ZKRP� WKH�
VLGGKD�VWDWH�LV�NQRZQ�DW�DOO��7KH�VLGGKD��EHLQJ�ERGLOHVV�DQG�VLOHQW��FDQQRW�WHDFK��7KH�JUDWLWXGH�RZHG�WR�WKH�
WHDFKHU�WKHUHIRUH�WDNHV�SUHFHGHQFH�LQ�WKH�VHTXHQFH�RI�VDOXWDWLRQ��WKRXJK�QRW�LQ�WKH�PHWDSK\VLFDO�KLHUDUFK\�
�'XQGDV��������
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7DEOH����7KH�)LYH�6XSUHPH�%HLQJV��3DxFD�3DUDPHৢ৬KƯ��DQG�7KHLU�&KDUDFWHULVWLFV

%HLQJ 6SLULWXDO�VWDWXV 'HILQLQJ�
FKDUDFWHULVWLF

3ULQFLSDO�IXQFWLRQ 7UDGLWLRQDO�
YLUWXH�FRXQW

$ULKDQWD (PERGLHG��
RPQLVFLHQW��IRXU�
GHVWUXFWLYH�NDUPDV�
GHVWUR\HG

,QILQLWH�NQRZOHGJH��
SHUFHSWLRQ��EOLVV��
HQHUJ\�ZKLOH�OLYLQJ

7HDFKHV�WKH�SDWK���DV�
WƯUWKD۪NDUD��IRXQGV�WKH�
FRPPXQLW\

���
�WUDGLWLRQDO�

6LGGKD )XOO\�OLEHUDWHG��
ERGLOHVV

$OO�NDUPD�VKHG��
DELGHV�LQ�OLEHUDWLRQ

(PERGLHV�WKH�JRDO��
PRGHOV�WKH�HQG�RI�
UHELUWK

���WUDGLWLRQDO�

ƖFƗU\D 0RQDVWLF�OHDGHU��
VWLOO�RQ�WKH�SDWK

0DVWHU\�RI�FRQGXFW�
DQG�OHDGHUVKLS

*RYHUQV�DQG�JXLGHV�WKH�
RUGHU

���
�WUDGLWLRQDO�

8SƗGK\Ɨ\D 0RQDVWLF�WHDFKHU 0DVWHU\�RI�VFULSWXUH ,QVWUXFWV�PRQNV�DQG�
QXQV�LQ�FDQRQLFDO�
OHDUQLQJ

���
�WUDGLWLRQDO�

6ƗGKX���
6ƗGKYƯ

0RQN�RU�QXQ�
SUDFWLVLQJ�WKH�JUHDW�
YRZV

6HOI�UHVWUDLQW��
HTXDQLPLW\��QRQ�
DWWDFKPHQW

3UDFWLVHV�DQG�
H[HPSOLILHV�WKH�SDWK

���
�WUDGLWLRQDO�

1RWH� 7KH�YLUWXH�FRXQWV�IROORZ�FRPPRQ�WUDGLWLRQDO�HQXPHUDWLRQV��WKH�ĝYHWƗPEDUD�VFKHPH�RI����������������
DQG�����WRWDOOLQJ�������WKH�'LJDPEDUD�DQG�ĝYHWƗPEDUD�OLVWV�GLIIHU�LQ�FRPSRVLWLRQ�DQG VRPHWLPHV�LQ�QXPEHU��
DQG�VKRXOG�EH�FKHFNHG�DJDLQVW�WKH�VSHFLILF�VRXUFH�FLWHG�LQ�DQ\�ILQDO�YHUVLRQ��:LOH\��������

7DEOH� �� VKRZV� KRZ� WKH� PDQWUD� FRYHUV� WKH� HQWLUH� VSHFWUXP� IURP� WKH� IXOO\� OLEHUDWHG� WR� WKH� EHJLQQLQJ�
SUDFWLWLRQHU�� 6LQFH� WKH� VƗGKX FDWHJRU\� LQFOXGHV� HYHU\� PRQN� DQG� QXQ�� WKH� IRUPXOD� KRQRXUV� WKH� GDLO\��
XQVSHFWDFXODU�ZRUN�RI�UHQXQFLDWLRQ�DV�PXFK�DV�WKH�VXSUHPH�DWWDLQPHQW�RI�OLEHUDWLRQ�

����$ULKDQWD

7KH� DULKDQWD� KDV� GHVWUR\HG� WKH� IRXU� JKƗWL\Ɨ NDUPDV� DQG� WKHUHIRUH� SRVVHVVHV� NHYDOD�MxƗQD�� -DLQ� WH[WV�
GLVWLQJXLVK�WKH�RUGLQDU\�DULKDQWD�IURP�WKH�WƯUWKD۪NDUD��ZKR�LQ�DGGLWLRQ�HVWDEOLVKHV�WKH�IRXU�IROG�FRPPXQLW\�
DQG�LV�HQGRZHG�ZLWK�VSHFLDO�PHULW��WƯUWKD۪NDUD�QƗPD�NDUPD���,PSRUWDQWO\��WKH�DULKDQWD�UHPDLQV�HPERGLHG�
XQWLO�WKH�UHVLGXDO�DJKƗWL\Ɨ NDUPDV�H[SLUH��+LV�WHDFKLQJ�LV�D�VSRQWDQHRXV�FRQVHTXHQFH�RI�RPQLVFLHQFH�DQG�
FRPSDVVLRQ��QRW�D�UHVSRQVH�WR�SUD\HU��-DLQ�GRFWULQH�GHQLHV�WKDW�WKH�DULKDQWD�UHZDUGV�RU�SXQLVKHV��WKH�EHQHILW�
RI�YHQHUDWLQJ�KLP�DULVHV�IURP�WKH�GHYRWHH
V�RZQ�PHQWDO�SXULILFDWLRQ��-DLQL��������7DWLD��������

����6LGGKD

7KH�VLGGKD�KDV�DWWDLQHG�PRN܈D��-DLQ�PHWDSK\VLFV�GHVFULEHV�WKH�OLEHUDWHG�VRXO�DV�UHWDLQLQJ�LWV�LQGLYLGXDOLW\�
ZKLOH�PDQLIHVWLQJ�LWV�LQWULQVLF�TXDOLWLHV��LQILQLWH�NQRZOHGJH��SHUFHSWLRQ��EOLVV��DQG�HQHUJ\��,W�LV�QRW�DEVRUEHG�
LQWR�D�XQLYHUVDO�UHDOLW\��DV�LQ�VRPH�9HGƗQWLF�YLHZV��QRU�H[WLQJXLVKHG��DV�LQ�FRPPRQ�UHDGLQJV�RI�%XGGKLVW�
QLUYƗ۬D��7KLV� LQGLYLGXDOLW\� KDV� GRFWULQDO� VLJQLILFDQFH�� LW� DIILUPV� WKH� SOXUDOLW\� RI� VRXOV� DQG� WKHLU� HWHUQDO�
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RQWRORJLFDO�VWDWXV��'XQGDV���������6LGGKDV�DUH�YHQHUDWHG�DV�WKH�UHDOLVHG�HQG�RI�WKH�SDWK��WKRXJK�WKH\�QHLWKHU�
KHDU�QRU�UHVSRQG�

����ƖFƗU\D

7KH�ƗFƗU\D�KHDGV�D�PRQDVWLF�JURXS��WUDQVPLWV�GLVFLSOLQH��DQG�LV�UHVSRQVLEOH�IRU�WKH�REVHUYDQFH�RI�WKH�JUHDW�
YRZV�E\�WKH�PRQNV�DQG�QXQV�XQGHU�KLP��+H�RUGDLQV��DGPRQLVKHV��DVVLJQV�SHQDQFH��DQG�LQ�PDQ\�WUDGLWLRQV�
SUHVLGHV� RYHU� ULWXDO��7KH� ƗFƗU\D� ILJXUH� LOOXVWUDWHV� WKH� -DLQ� HPSKDVLV� RQ� LQVWLWXWLRQDO� FRQWLQXLW\��ZLWKRXW�
GLVFLSOLQHG�PRQDVWLF�OHDGHUVKLS�WKH�SDWK�FRXOG�QRW�EH�PDLQWDLQHG�DFURVV�JHQHUDWLRQV��'XQGDV��������9DOOHO\��
������

����8SƗGK\Ɨ\D

7KH� XSƗGK\Ɨ\D� LV� WKH� WHDFKHU� RI� VFULSWXUH�� +LV� UROH� UHIOHFWV� WKH� -DLQ� FRPPLWPHQW� WR� ULJKW� NQRZOHGJH�
�VDP\DJ�MxƗQD���FRQGXFW�GLYRUFHG�IURP�XQGHUVWDQGLQJ�LV�FRQVLGHUHG�LQDGHTXDWH��,Q�WKH�FODVVLFDO�GHILQLWLRQ�
WKH�XSƗGK\Ɨ\D�LV�H[SHUW�LQ�WKH�FDQRQ�DQG�FDSDEOH�RI�LQVWUXFWLQJ�RWKHUV��PDNLQJ�WKH�ILJXUH�D�EULGJH�EHWZHHQ�
WKH�RPQLVFLHQW�WHDFKLQJ�DQG�LWV�WUDQVPLVVLRQ�WKURXJK�WH[W�

����6ƗGKX

7KH�VƗGKX�LV�DQ\�PRQN�RU�QXQ�ZKR�KDV�WDNHQ�WKH�ILYH�JUHDW�YRZV��PDKƗYUDWDV���QRQ�YLROHQFH��WUXWKIXOQHVV��
QRQ�VWHDOLQJ��FHOLEDF\��DQG�QRQ�SRVVHVVLRQ��7UDGLWLRQDO�GHVFULSWLRQV�DGG�WKH�WKUHH�JXSWLV �UHVWUDLQWV�RI�PLQG��
VSHHFK��DQG�ERG\��DQG�ILYH�VDPLWLV �UHJXODWHG�DFWLYLWLHV�VXFK�DV�FDUHIXO�ZDONLQJ���7KH�OLQH��LQ�DOO�WKH�ZRUOG��
UHIOHFWV�WKH�WUDGLWLRQ
V�YLHZ�WKDW�PRQDVWLF�YLUWXH�LV�LQWULQVLFDOO\�KRQRXUDEOH�ZKHUHYHU�IRXQG��2EVHUYHUV�VXFK�
DV�/DLGODZ��������DQG�9DOOHO\��������KDYH�VKRZQ�KRZ�WKLV�DVFHWLF�LGHDO�VWUXFWXUHV�OD\�UHOLJLRXV�OLIH��ZLWK�
OD\�SHRSOH�VXSSRUWLQJ�DQG�YHQHUDWLQJ�UHQXQFLDQWV�DV�HPERGLPHQWV�RI�YDOXHV�WKH\�SXUVXH�LQ�PRGHUDWHG�IRUP�
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)LJXUH����)LYH�6XSUHPH�%HLQJV�DQG�7KHLU�6SLULWXDO�+LHUDUFK\��VFKHPDWLF�

/HYHO %HLQJ 3RVLWLRQ�UHODWLYH�WR�OLEHUDWLRQ

3HUIHFWHG��GHYD� 6LGGKD /LEHUDWHG��ERGLOHVV��JRDO�RI�WKH�SDWK

3HUIHFWHG��GHYD� $ULKDQWD 2PQLVFLHQW��HPERGLHG��WHDFKHV�WKH�SDWK

*XLGH��JXUX� ƖFƗU\D /HDGV�WKH�RUGHU

*XLGH��JXUX� 8SƗGK\Ɨ\D 7HDFKHV�VFULSWXUH

3UDFWLWLRQHU��JXUX� 6ƗGKX 3UDFWLVHV�WKH�JUHDW�YRZV

5HDGLQJ�)LJXUH��� 7KH�ILJXUH�SUHVHQWV�WKH�GRFWULQDO�UDQNLQJ�IURP�WRS�WR�ERWWRP��7KH�PDQWUD
V�UHFLWDWLRQ�
RUGHU��E\�FRQWUDVW��EHJLQV�ZLWK�WKH�DULKDQWD��UHIOHFWLQJ�JUDWLWXGH�WRZDUG�WKH�WHDFKHU��6HFWLRQ������

���3KLORVRSKLFDO�)RXQGDWLRQV�RI�WKH�1DYNDU�0DKƗPDQWUD

����-ƯYD�DQG�DMƯYD

-DLQ� PHWDSK\VLFV� GLYLGHV� UHDOLW\� LQWR� MƯYD �VHQWLHQW�� FRQVFLRXV� VXEVWDQFH�� DQG� DMƯYD �WKH� QRQ�VHQWLHQW��
FRPSULVLQJ� PDWWHU�� VSDFH�� PRWLRQ�� UHVW�� DQG� WLPH�� �7DWLD�� ������� (YHU\� VRXO� LV� HWHUQDO� DQG� SRWHQWLDOO\�
RPQLVFLHQW��LWV�REVFXUDWLRQ�DULVHV�IURP DVVRFLDWLRQ�ZLWK�NDUPLF�PDWWHU��7KH�ILYH�VXSUHPH�EHLQJV�UHSUHVHQW�
ILYH�GHJUHHV�RI�WKH�VRXO
V�UHFRYHU\�RI�LWV�RZQ�QDWXUH��,Q�WKLV�ZD\�WKH�PDQWUD�LPSOLFLWO\�WHDFKHV�WKDW�WKH�LGHDO�
LV�QRW�H[WHUQDO��WKH�VLGGKD�LV�WKH�VRXO
V�RZQ�ODWHQW�VWDWH�IXOO\�PDQLIHVWHG��7KH�VDOXWDWLRQ�LV�WKHUHIRUH�D�IRUP�
RI�UHFRJQLVLQJ�RQH
V�RZQ�SRWHQWLDO�

����.DUPD�WKHRU\

,Q� -DLQLVP�NDUPD� LV� D� VXEWOH�PDWHULDO� VXEVWDQFH� WKDW� IORZV� LQWR� �ƗVUDYD�� DQG� ELQGV� WR� WKH� VRXO� WKURXJK�
SDVVLRQV� DQG� DFWLYLW\�� /LEHUDWLRQ� UHTXLUHV� VWRSSLQJ� WKH� LQIOX[� �VDۨYDUD�� DQG� VKHGGLQJ� H[LVWLQJ� NDUPD�
�QLUMDUƗ���7DWLD��������-DLQL���������7KH�PDQWUD
V�GHFODUDWLRQ�WKDW�LW�GHVWUR\V��DOO�VLQV��PXVW�EH�UHDG�LQ�WKLV�
IUDPHZRUN��$V�DUJXHG�LQ�6HFWLRQ������WKH�ORJLF�LV�SV\FKRORJLFDO�DQG�HWKLFDO�UDWKHU�WKDQ�PDJLFDO��5HYHUHQFH�
IRU�EHLQJV�ZKR�KDYH�WUDQVFHQGHG�SDVVLRQ�ZHDNHQV�WKH�UHFLWHU
V�RZQ�DWWDFKPHQW�DQG�DYHUVLRQ��DQG�WKHUHE\�
FRQWULEXWHV�WR�VDۨYDUD��7KH�PDQWUD�LV�WKHUHIRUH�FRQVLVWHQW�ZLWK�-DLQLVP
V�VWURQJO\�VHOI�UHOLDQW�GRFWULQH�RI�
NDUPD��LQ�ZKLFK�QR�H[WHUQDO�DJHQW�IRUJLYHV�RU�FOHDQVHV�

����0RNVKD

7KH�JRDO�RI�WKH�-DLQ�SDWK�LV�PRN܈D��WKH�VRXO
V�SHUPDQHQW�UHOHDVH��7KH�PDQWUD�VWUXFWXUHV�WKLV�JRDO�DV�D�YLVLEOH�
VHULHV�RI�DWWDLQHG�VWDWHV�DQG�WKXV�IXQFWLRQV�DV�D�FRQGHQVHG�PDS�RI�WKH�VRWHULRORJLFDO�SDWK��,WV�UHFLWDWLRQ�DW�
WKH�WLPH�RI�GHDWK��QRWDEO\�LQ�VDOOHNKDQƗ��H[SUHVVHV�WKH�DVSLUDWLRQ�WR�OHDYH�WKH�ERG\�ZLWK�WKH�PLQG�IL[HG�RQ�
OLEHUDWLRQ�UDWKHU�WKDQ�RQ�DWWDFKPHQW��/DLGODZ��������'XQGDV��������

����7KH�WKUHH�MHZHOV

7KH�7DWWYƗUWKD�6ǌWUD RSHQV�E\�VWDWLQJ�WKDW�ULJKW�IDLWK��ULJKW NQRZOHGJH��DQG�ULJKW�FRQGXFW�WRJHWKHU�FRQVWLWXWH�
WKH�SDWK�WR�OLEHUDWLRQ��7DWLD���������7KH�PDQWUD�FDQ�EH�UHDG�DV�PDSSLQJ�RQWR�WKHVH��5HYHUHQFH�IRU�WKH�ILYH�
EHLQJV�H[SUHVVHV�ULJKW�IDLWK��VDP\DJ�GDUĞDQD���WUXVW�LQ�WKH�UHDOLW\�RI�OLEHUDWLRQ�DQG�LQ�WKRVH�ZKR�H[HPSOLI\�
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LW��7KH�XSƗGK\Ɨ\D DQG�WKH�DULKDQWD
V�WHDFKLQJ�FRUUHVSRQG�WR�ULJKW�NQRZOHGJH��VDP\DJ�MxƗQD���7KH�ƗFƗU\D�
DQG�VƗGKX�FRUUHVSRQG� WR�ULJKW�FRQGXFW� �VDP\DN�FƗULWUD���7KLV�FRUUHVSRQGHQFH� LV�DQ� LQWHUSUHWLYH�UHDGLQJ�
RIIHUHG�LQ�PXFK�PRGHUQ�H[SRVLWLRQ�UDWKHU WKDQ�D�FODVVLFDO�VWDWHPHQW��DQG�LW�LV�XVHG�KHUH�DV�DQ�DQDO\WLFDO�
KHXULVWLF�

����$KLূVƗ

$KLূVƗ�LV�WKH�FDUGLQDO�-DLQ�SULQFLSOH��H[WHQGLQJ�WR�DOO�OLYLQJ�EHLQJV�LQFOXGLQJ�WKRVH�ZLWK�D�VLQJOH�VHQVH��7KH�
PDQWUD
V�FRQQHFWLRQ�ZLWK�DKLূVƗ�LV�PXOWLSOH��7KH�VƗGKX�LV GHILQHG�E\�WKH�YRZ�RI�QRQ�YLROHQFH��WKH�DULKDQWD
V�
WHDFKLQJ�LV�DQ�H[SUHVVLRQ�RI�FRPSDVVLRQ��DQG�WKH�YHU\�DFW�RI�VDOXWDWLRQ�FXOWLYDWHV�KXPLOLW\��WKH�RSSRVLWH�RI�
WKH�HJR�GULYHQ�DJJUHVVLRQ�WKDW�-DLQ�WKRXJKW�VHHV�DV�WKH�URRW�RI�YLROHQFH��7KH�-DLQ�FRQFHSW�RI�EKƗYD�KLۨVƗ
�YLROHQFH�RI�LQWHQWLRQ��PHDQV�WKDW�QRQ�YLROHQFH�EHJLQV�LQ�PHQWDO�VWDWHV��ZKLFK�LV�ZKHUH�WKH�PDQWUD�RSHUDWHV�
�-DLQL��������&KDSSOH��������

����$QHNƗQWDYƗGD

$QHNƗQWDYƗGD�� WKH� GRFWULQH� WKDW� UHDOLW\� LV�PDQ\�VLGHG� DQG� WKDW� DQ\� VLQJOH� VWDWHPHQW� FDSWXUHV� RQO\� RQH�
DVSHFW�� LV� WKH� -DLQ� HSLVWHPRORJLFDO� FRXQWHUSDUW� WR� DKLূVƗ� �0DWLODO�� ������� ,WV� UHODWLRQ� WR� WKH�PDQWUD� LV�
VWUXFWXUDO�UDWKHU�WKDQ�WH[WXDO��7KH�PDQWUD
V�VDOXWLQJ�RI�YLUWXH��LQ�DOO�WKH�ZRUOG��ZLWKRXW�QDPLQJ�LQGLYLGXDOV�
RU� VHFWV� H[SUHVVHV� DQ� LQFOXVLYH� UHYHUHQFH� FRQVLVWHQW�ZLWK� WKH� UHIXVDO� WR� DEVROXWLVH� RQH� VWDQGSRLQW��7KH�
PDQWUD
V�FURVV�VHFWDULDQ�DFFHSWDQFH�LV�D�SUDFWLFDO�LQVWDQFH�RI�WKLV�DWWLWXGH��VLQFH�'LJDPEDUD�DQG�ĝYHWƗPEDUD�
GLVDJUHHPHQWV�DERXW�GRFWULQH�DQG�SUDFWLFH�GR�QRW�SUHYHQW�FRPPRQ�UHFLWDWLRQ�

����$SDULJUDKD

$SDULJUDKD��QRQ�SRVVHVVLRQ��LV�WKH�ILIWK�JUHDW�YRZ�DQG�DSSOLHV�WR�PDWHULDO�JRRGV�DQG�LQWHUQDO�DWWDFKPHQWV�
�PǌUFFKƗ���7KH�ILYH�EHLQJV��IURP�WKH�VLGGKD�ZKR�KDV�OHIW�HYHQ�WKH�ERG\�WR�WKH�VƗGKX�ZKR�KROGV�PLQLPDO�
SRVVHVVLRQV�� DUH� H[HPSODUV� RI SURJUHVVLYH� QRQ�DWWDFKPHQW�� 7KH� PDQWUD� DOVR� HPERGLHV� DSDULJUDKD� LQ� D�
VXEWOHU� ZD\�� LW� UHTXHVWV� QRWKLQJ��0DQ\� GHYRWLRQDO� WUDGLWLRQV� FRPELQH� SUDLVH� ZLWK� SHWLWLRQ�� WKH�1DYNDU�
H[SUHVVHV�UHYHUHQFH�ZLWKRXW�DFTXLVLWLRQ��HYHQ�RI�VSLULWXDO�EHQHILWV��'XQGDV���������7KH�FRQFOXGLQJ�OLQHV�
PHQWLRQ� DXVSLFLRXVQHVV�� EXW� WKH� ORJLF�RI� WKH�PDQWUD� UHPDLQV�RQH�RI� VHOI�WUDQVIRUPDWLRQ�� QRW�RI� VHHNLQJ�
IDYRXUV�

����6HOI�GLVFLSOLQH�DQG�SXULILFDWLRQ

-DLQ�VSLULWXDOLW\�HPSKDVLVHV�WDSDV �DXVWHULW\���VDۨ\DPD �UHVWUDLQW���DQG�GK\ƗQD �PHGLWDWLRQ��DV�LQVWUXPHQWV�
RI�SXULILFDWLRQ��-DLQL���������7KH�PDQWUD�RSHUDWHV�DV�D�ORZ�WKUHVKROG�HQWU\�SRLQW�WR�WKLV�GLVFLSOLQH��LW�UHTXLUHV�
QR�LQLWLDWLRQ��HTXLSPHQW��RU�VSHFLDOLVHG�NQRZOHGJH��DQG�FDQ�EH�SUDFWLVHG�E\�ODLW\�DV�ZHOO�DV�PRQDVWLFV�
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7DEOH����3KLORVRSKLFDO�3ULQFLSOHV�RI�-DLQLVP�DQG�7KHLU�5HODWLRQVKLS�ZLWK�WKH�1DYNDU�0DKƗPDQWUD

3ULQFLSOH &RUH�PHDQLQJ 5HODWLRQVKLS�WR�WKH�PDQWUD 1DWXUH�RI�WKH�
OLQN

-ƯYD���$MƯYD 6HQWLHQW�VRXO�DQG�
QRQ�VHQWLHQW�
VXEVWDQFHV

)LYH�EHLQJV�VKRZ�GHJUHHV�RI�WKH�VRXO
V�
UHFRYHU\�RI�LWV�QDWXUH

'RFWULQDO

.DUPD 6XEWOH�PDWWHU�
ELQGLQJ�WKH�VRXO

9HQHUDWLRQ�UHGXFHV�SDVVLRQ�DQG�
WKHUHE\�ELQGLQJ

'RFWULQDO��
LQWHUSUHWLYH

0RNৢD &RPSOHWH�OLEHUDWLRQ 6LGGKD�LV�WKH�JRDO��PDQWUD�UHFLWHG�DW�
GHDWK

'RFWULQDO��
ULWXDO

7KUHH�MHZHOV 5LJKW�IDLWK��
NQRZOHGJH��FRQGXFW

0DSSHG�RQWR�GHYRWLRQ��WHDFKLQJ��DQG�
FRQGXFW

,QWHUSUHWLYH�
KHXULVWLF

$KLূVƗ 1RQ�YLROHQFH 6ƗGKX
V�YRZ��KXPLOLW\�FRXQWHUV�
DJJUHVVLRQ

'RFWULQDO��
HWKLFDO

$QHNƗQWDYƗGD 0DQ\�VLGHGQHVV�RI�
WUXWK

,QFOXVLYH��QRQ�VHFWDULDQ�UHYHUHQFH 6WUXFWXUDO��
LQWHUSUHWLYH

$SDULJUDKD 1RQ�SRVVHVVLRQ 5HTXHVW�IUHH�VDOXWDWLRQ��H[HPSODUV�RI�
UHQXQFLDWLRQ

,QWHUSUHWLYH

6Dূ\DPD���WDSDV 5HVWUDLQW�DQG�
DXVWHULW\

$FFHVVLEOH�HQWU\�WR�GLVFLSOLQHG�
SUDFWLFH

3UDFWLFDO

7DEOH���GHOLEHUDWHO\�PDUNV�WKH�QDWXUH�RI�WKH�OLQN��7KH�UHODWLRQVKLSV�ZLWK�MƯYD��NDUPD��DQG�PRNৢD�DUH�GLUHFWO\�
GRFWULQDO��ZKHUHDV�WKH�PDSSLQJ�WR�WKH�WKUHH�MHZHOV�DQG�WR�DQHNƗQWDYƗGD�LV�DQ�LQWHUSUHWLYH�UHDGLQJ�DQG�VKRXOG�
EH�UHJDUGHG�DV�VXFK�
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)LJXUH����&RQFHSWXDO�)UDPHZRUN�RI�WKH�1DYNDU�0DKƗPDQWUD�LQ�-DLQ�3KLORVRSK\��VFKHPDWLF�

3ODQH &RQWHQW ([SUHVVLRQ�LQ�WKH�PDQWUD

0HWDSK\VLFDO -ƯYD��NDUPD��PRNৢD 7KH�ILYH�EHLQJV�DV�VWDJHV�RI�WKH�VRXO
V�
OLEHUDWLRQ

(WKLFDO�SUDFWLFDO $KLূVƗ��DSDULJUDKD��
VDূ\DPD

6ƗGKX�DQG�ƗFƗU\D�DV�H[HPSODUV��KXPLOLW\�LQ�
VDOXWDWLRQ

(SLVWHPLF $QHNƗQWDYƗGD��ULJKW�
NQRZOHGJH

8SƗGK\Ɨ\D��LQFOXVLYH�UHYHUHQFH

&RQWHPSODWLYH 'K\ƗQD��MDSD 5HSHWLWLRQ�DV�PHGLWDWLYH�GLVFLSOLQH

5HDGLQJ�)LJXUH��� 7KH�IRXU�SODQHV�LQWHUDFW��0HWDSK\VLFDO�WHDFKLQJ JLYHV�WKH�SUDFWLFH�LWV�PHDQLQJ��HWKLFDO�
FRPPLWPHQW�JLYHV�LW�LQWHJULW\��NQRZOHGJH�JLYHV�LW�RULHQWDWLRQ��FRQWHPSODWLRQ�PDNHV�LW�D�OLYHG�GLVFLSOLQH�

���7KH�1DYNDU�0DKƗPDQWUD�DQG�0HGLWDWLRQ

����7UDGLWLRQDO�FRQWHPSODWLYH�SUDFWLFH

,Q�-DLQ�SUDFWLFH�WKH�PDQWUD�LV�XVHG�LQ�DW� OHDVW� WKUHH�ZD\V��VSRNHQ�UHFLWDWLRQ��SƗܒKD���VLOHQW�RU�ZKLVSHUHG�
UHSHWLWLRQ��MDSD���DQG�FRQWHPSODWLYH�YLVXDOLVDWLRQ�LQ�ZKLFK�HDFK�VDOXWDWLRQ�LV�DVVRFLDWHG�ZLWK�D�FRORXU��D�
ERGLO\�FHQWUH��RU�DQ�DWWULEXWH��7KH�ODVW�LV�FKDUDFWHULVWLF�RI�VRPH�PRGHUQ�PHGLWDWLYH�V\VWHPV��VXFK�DV�3UHNVKD�
'K\ƗQD��GHYHORSHG�ZLWKLQ�WKH�7HUƗSDQWK�WUDGLWLRQ��WKRXJK�VSHFLILF�DVVRFLDWLRQV�YDU\�E\�OLQHDJH�DQG�DUH�QRW�
IRXQG�LQ�WKH�HDUO\�FDQRQ��5HSHWLWLRQ�LV�FRPPRQO\�GRQH�ZLWK�D�URVDU\�RI�����EHDGV��7UDGLWLRQDOO\�WKH�SUDFWLFH�
LV�VDLG�WR�FXOWLYDWH�FRQFHQWUDWLRQ��HNƗJUDWƗ���HTXDQLPLW\��VDPƗ\LND���DQG�GHWDFKPHQW�

����0DQWUD�LQ�FRPSDUDWLYH�PHGLWDWLRQ�UHVHDUFK

5HVHDUFK� RQ� PHGLWDWLRQ� GLVWLQJXLVKHV� VHYHUDO� IDPLOLHV� RI� SUDFWLFH�� LQFOXGLQJ� IRFXVHG� DWWHQWLRQ�� RSHQ�
PRQLWRULQJ�� DQG� PDQWUD�EDVHG� WHFKQLTXHV�� 0HWD�DQDO\WLF� UHYLHZV� ILQG� PRGHVW� EHQHILWV� RI� PHGLWDWLRQ�
SURJUDPPHV�IRU�DQ[LHW\��GHSUHVVLRQ��DQG�VWUHVV��ZLWK�HIIHFWV�FRPSDUDEOH�WR�EXW�QRW�FOHDUO\�JUHDWHU�WKDQ�RWKHU�
DFWLYH�WUHDWPHQWV��*R\DO�HW�DO���������6HGOPHLHU�HW�DO����������&ULWLFDO�UHYLHZHUV�FDXWLRQ�WKDW�WKH�ILHOG�VXIIHUV�
IURP�VPDOO�VDPSOHV��YDULDEOH�PHWKRGV��LQDGHTXDWH�FRQWUROV��DQG�RYHUVWDWHG�SRSXODU�FODLPV��9DQ�'DP�HW�DO���
�������0LQGIXOQHVV�EDVHG�DSSURDFKHV�KDYH�EHFRPH�WKH�GRPLQDQW�UHVHDUFK�SDUDGLJP��.DEDW�=LQQ���������
EXW�PDQWUD�UHFLWDWLRQ�ZLWKLQ�VSHFLILF�UHOLJLRXV�WUDGLWLRQV�KDV�EHHQ�VWXGLHG�IDU�OHVV�

����'LVWLQJXLVKLQJ�WUDGLWLRQDO�FODLPV�IURP�HPSLULFDO�ILQGLQJV

$Q�HVVHQWLDO�GLVWLQFWLRQ�PXVW�EH�PDLQWDLQHG��:LWKLQ� -DLQ� WUDGLWLRQ�� WKH�PDQWUD� LV� VDLG� WR�GHVWUR\�NDUPD��
SURWHFW�DJDLQVW�KDUP��DQG�EULQJ�DXVSLFLRXVQHVV��7KHVH�FODLPV�DUH�UHOLJLRXV�EHOLHIV DQG�DUH�QRW� WHVWHG�RU�
WHVWDEOH� E\� HPSLULFDO� VFLHQFH��0HDQZKLOH�� JHQHUDO� UHVHDUFK� RQ�PHGLWDWLRQ� SURYLGHV� FDXWLRXV�� LQGLUHFW
VXSSRUW�IRU�WKH�SRVVLELOLW\�WKDW�UHJXODU�FRQWHPSODWLYH UHSHWLWLRQ�PD\�EH�DVVRFLDWHG�ZLWK�UHGXFWLRQV�LQ�VWUHVV�
DQG�LPSURYHPHQWV�LQ�DWWHQWLRQ�DQG�ZHOO�EHLQJ��7KLV�UHVHDUFK�GRHV�QRW�VSHFLILFDOO\�WHVW�WKH�1DYNDU��DQG�QR�
FODLP�LV�PDGH�KHUH�WKDW�WKH�PDQWUD�FXUHV�DQ\�GLVHDVH�RU�SURGXFHV�VSHFLILF�SK\VLRORJLFDO�HIIHFWV��3RSXODU�
DVVHUWLRQV�WKDW�WKH�PDQWUD�KHDOV�LOOQHVV��FKDQJHV�EUDLQ�ZDYHV�LQ�SDUWLFXODU�ZD\V��RU�LQIOXHQFHV�FRVPLF�HQHUJ\�
ILHOGV�DUH�QRW�VXSSRUWHG�E\�ULJRURXV�HYLGHQFH�DQG�DUH�QRW�UHSHDWHG�LQ�WKLV�SDSHU�
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7DEOH����7\SHV�RI�&ODLP�$ERXW�WKH�0DQWUD�DQG�7KHLU�6WDWXV

&ODLP &DWHJRU\ (YLGHQWLDO�VWDWXV

7KH�PDQWUD�GHVWUR\V�
NDUPD

5HOLJLRXV�GRFWULQH 0DWWHU�RI�IDLWK��QRW�HPSLULFDOO\�
WHVWDEOH

,W�LV�WKH�IRUHPRVW�PD۪JDOD 5HOLJLRXV�YDOXDWLRQ 0DWWHU�RI�IDLWK

,WV�ILYH�VDOXWDWLRQV�DSSHDU�
LQ�HDUO\�DQG�PHGLHYDO�-DLQ�
WH[WV

+LVWRULFDO 6XSSRUWHG�E\�WH[WXDO�DQG�HSLJUDSKLF�
HYLGHQFH��6HFWLRQ���

5HSHWLWLRQ�PD\�VXSSRUW�
FRQFHQWUDWLRQ�DQG�FDOP

3V\FKRORJLFDO�K\SRWKHVLV 3ODXVLEOH�E\�DQDORJ\�ZLWK�JHQHUDO�
PHGLWDWLRQ�UHVHDUFK��QRW�VSHFLILFDOO\�
HVWDEOLVKHG�IRU�WKH�1DYNDU

,W�FXUHV�GLVHDVH 7KHUDSHXWLF�FODLP 1RW�VXSSRUWHG�E\�HYLGHQFH

����6HOI�UHIOHFWLRQ�DQG�LQQHU�SHDFH

$�SKLORVRSKLFDOO\�JURXQGHG�DFFRXQW�FDQ�QRQHWKHOHVV�EH�RIIHUHG��7KH�VWUXFWXUH�RI�WKH�PDQWUD�GLUHFWV�DWWHQWLRQ�
DZD\�IURP�VHOI�FRQFHUQ�WRZDUG�DGPLUDEOH�TXDOLWLHV��DQ�H[HUFLVH�LQ�ZKDW�FRQWHPSRUDU\�SV\FKRORJ\�ZRXOG�
GHVFULEH�DV�VHOI�WUDQVFHQGHQW��RWKHU�GLUHFWHG�DWWHQWLRQ��7KH�UHSHDWHG�DFNQRZOHGJHPHQW�RI�H[HPSODUV�PD\�
IRVWHU�KXPLOLW\�DQG�JUDWLWXGH��DQG�WKH�LQWHQWLRQ�WR�HPXODWH�WKHP�JLYHV�SUDFWLFH�D�UHIOHFWLYH��HWKLFDO�GLUHFWLRQ��
7KHVH�DUH�K\SRWKHVHV�FRQVLVWHQW�ZLWK�-DLQ�GRFWULQH�DQG�FRPSDWLEOH�ZLWK�EURDGHU�SV\FKRORJ\��WKH\�UHPDLQ�
WR�EH�WHVWHG�HPSLULFDOO\�

����'LJDPEDUD�DQG�ĝYHWƗPEDUD�XVDJH

%RWK�WUDGLWLRQV�VKDUH�WKH�ILYH�VDOXWDWLRQV�DQG�UHJDUG�WKH�PDQWUD�DV�WKH�VXSUHPH�PD۪JDOD��7KH�GLIIHUHQFHV�
DUH� RI� UHFHQVLRQ�� HPSKDVLV�� DQG� FRQWH[W� UDWKHU� WKDQ� RI� GRFWULQH��7KH\� LQFOXGH�PLQRU� RUWKRJUDSKLF� DQG�
GLDOHFWDO�YDULDWLRQ�LQ�WKH�3UDNULW��6HFWLRQ�������GLIIHUHQFHV�LQ�ZKLFK�RI�WKH�QLQH�OLQHV�DUH�WUHDWHG�DV�LQWHJUDO�
WR�WKH�UHFLWHG�PDKƗPDQWUD��GLIIHULQJ�HQXPHUDWLRQV�RI�WKH�YLUWXHV�RI�WKH�ILYH�EHLQJV��DQG�GLVWLQFW�OLWXUJLFDO�
VHWWLQJV�� VXFK� DV� WKH� SODFH� RI� WKH� PDQWUD� LQ� WKH� ĝYHWƗPEDUD� ƗYDVVD\D �REOLJDWRU\� GDLO\� ULWHV�� DQG� LQ�
'LJDPEDUD�WHPSOH�ZRUVKLS�DQG�VFULSWXUDO�RSHQLQJ�LQYRFDWLRQV��'XQGDV��������-DLQL��������6DQJDYH���������
6HFWDULDQ�GLVSXWHV�RYHU�PRQDVWLF�QXGLW\�DQG�WKH�OLEHUDWLRQ�RI�ZRPHQ��-DLQL��������EHDU�RQ�WKH�LQWHUSUHWDWLRQ�
RI�WKH VƗGKX FDWHJRU\��VLQFH�'LJDPEDUDV�KROG�WKDW�ZRPHQ�FDQQRW�DWWDLQ�OLEHUDWLRQ�GLUHFWO\��EXW�ERWK�JURXSV�
YHQHUDWH�WKHLU�UHVSHFWLYH�PRQNV�DQG�QXQV��DQG�LQ�SUDFWLFH�WKH�PDQWUD�LV�UHFLWHG�MRLQWO\�LQ�PDQ\�LQWHU�VHFW�
VHWWLQJV�

���(WKLFDO�DQG�6RFLDO�6LJQLILFDQFH

-DLQ�HWKLFV� LV�QRW�D�VHW�RI�UXOHV�DWWDFKHG�WR�D�VHSDUDWH�EHOLHI�V\VWHP��LW� LV�WKH�FRUH�RI�WKH�SDWK�LWVHOI��7KH�
PDQWUD
V�HWKLFDO�VLJQLILFDQFH�OLHV�LQ�WKH�IDFW�WKDW�ZKDW�LW�KRQRXUV�LV��DERYH�DOO��D�ZD\�RI�OLYLQJ��(DFK�RI�WKH�
ILYH�EHLQJV�LV�GHILQHG�E\�FRQGXFW��NQRZOHGJH��RU�OLEHUDWLRQ�UHVXOWLQJ�IURP�FRQGXFW��DQG�QRQH�E\�SRZHU�RYHU�
RWKHUV�RU�E\�ZHDOWK�
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7KUHH�HWKLFDO�RULHQWDWLRQV�GHVHUYH�HPSKDVLV��)LUVW��KXPLOLW\��7KH�ZRUG�۬DPR HQDFWV�D�ERGLO\�DQG�PHQWDO�
ORZHULQJ�RI�WKH�VHOI��,Q�D�WUDGLWLRQ�WKDW�LGHQWLILHV�SULGH��PƗQD��DV�RQH�RI�WKH�IRXU�SDVVLRQV��ND܈Ɨ\DV��WKDW�
ELQG�NDUPD��D�GDLO\�DFW�RI�VDOXWDWLRQ�LV�D�V\VWHPDWLF�GLVFLSOLQH�DJDLQVW�VHOI�DJJUDQGLVHPHQW��-DLQL���������
6HFRQG��XQLYHUVDO�UHYHUHQFH�IRU�YLUWXH��7KH�PDQWUD�KRQRXUV�TXDOLWLHV�UDWKHU�WKDQ�SHUVRQV��DQG�LW�GRHV�VR�
�LQ�DOO�WKH�ZRUOG���,W�WKHUHIRUH�PRGHOV�D�IRUP�RI�PRUDO�UHFRJQLWLRQ�WKDW�LV�QRW�FRQILQHG�E\�FDVWH��HWKQLFLW\��
RU�VHFW��7KLUG��QRQ�YLROHQFH�DV�WKH�KRUL]RQ�RI�DFWLRQ��%HFDXVH�WKH�VƗGKX�DQG�WKH�DULKDQWD�DUH�GHILQHG�E\�
QRQ�YLROHQFH�DQG�FRPSDVVLRQ��WKH�UHFLWDWLRQ�NHHSV�DKLূVƗ�FRQWLQXDOO\�LQ�YLHZ�DV�WKH�VKDSH�RI�WKH�LGHDO�OLIH�

7KH� VRFLDO� LPSOLFDWLRQV� IROORZ� IURP� WKHVH� RULHQWDWLRQV�� -DLQ� FRPPXQLWLHV� KDYH� KLVWRULFDOO\� HPSKDVLVHG�
YHJHWDULDQLVP�� FDUHIXO� RFFXSDWLRQDO� FKRLFH� WR� PLQLPLVH� KDUP�� FKDULWDEOH� JLYLQJ�� DQG� WKH� SURWHFWLRQ� RI�
DQLPDOV� �&RUW�� ������ /DLGODZ�� ������� 7KH� PDQWUD� LV� SDUW� RI� WKH� UHOLJLRXV� FXOWXUH� WKDW� VXVWDLQV� WKHVH�
FRPPLWPHQWV��,WV�QRQ�WKHLVWLF�VWUXFWXUH�KDV�D�IXUWKHU�VRFLDO�FRQVHTXHQFH��EHFDXVH�QR�GHLW\�LV�LQYRNHG�WR�
IDYRXU� RQH� JURXS�� WKH� PDQWUD� GRHV� QRW� JHQHUDWH� LQ�JURXS� DQG� RXW�JURXS� FODLPV� RI� GLYLQH� HOHFWLRQ��
(QYLURQPHQWDO�UHVSRQVLELOLW\�LV�OLNHZLVH�JURXQGHG�LQ�WKH�-DLQ�YLHZ�WKDW�DOO�OLYLQJ�EHLQJV��LQFOXGLQJ�SODQWV�
DQG�PLFURRUJDQLVPV��KDYH�VRXOV�DQG�DUH�HQWLWOHG�WR�QRQ�LQMXU\��D�FRQQHFWLRQ�H[WHQVLYHO\�H[SORUHG�LQ� WKH�
YROXPH�HGLWHG�E\�&KDSSOH��������

7KHVH� FODLPV� VKRXOG� EH� VWDWHG�ZLWK� FDUH��7KH�PDQWUD� GRHV� QRW� LWVHOI� JXDUDQWHH� HWKLFDO� EHKDYLRXU�� -DLQ�
FRPPXQLWLHV��OLNH�RWKHUV��H[KLELW�JDSV�EHWZHHQ�LGHDO�DQG�SUDFWLFH��DQG�ULWXDO�UHFLWDWLRQ�FDQ�EHFRPH�KDELWXDO�
RU�PHUHO\�GHYRWLRQDO��7KH�DUJXPHQW�KHUH�LV�WKDW�WKH�PDQWUD�DUWLFXODWHV�DQG�UHKHDUVHV DQ�HWKLFDO�RULHQWDWLRQ��
ZKLFK�PD\�VXSSRUW�PRUDO�IRUPDWLRQ�ZKHUH�LW�LV�DFFRPSDQLHG�E\�XQGHUVWDQGLQJ�DQG�SUDFWLFH�

7DEOH����(WKLFDO�DQG�6RFLDO�9DOXHV�5HIOHFWHG�LQ�WKH�1DYNDU�0DKƗPDQWUD

9DOXH :KHUH�LW�DSSHDUV 6RFLDO�LPSOLFDWLRQ

+XPLOLW\ $FW�RI�VDOXWDWLRQ��۬DPR� &RXQWHU�WR�HJR�DQG�VWDWXV�FRPSHWLWLRQ

&RPSDVVLRQ�DQG�
QRQ�YLROHQFH

$ULKDQWD
V�WHDFKLQJ��VƗGKX
V�
YRZV

5HVSHFW�IRU�DOO�OLIH��HWKLFDO�
FRQVXPSWLRQ�DQG�RFFXSDWLRQ

8QLYHUVDO�UHVSHFW �,Q�DOO�WKH�ZRUOG���ORH�VDYYD� ,QFOXVLYLW\�EH\RQG�VHFW��FDVWH��RU�QDWLRQ

1RQ�SRVVHVVLRQ 5HTXHVW�IUHH�VDOXWDWLRQ��
UHQXQFLDQW�H[HPSODUV

5HVWUDLQW�RI�FRQVXPSWLRQ��VXVWDLQDELOLW\

5HYHUHQFH�IRU�
NQRZOHGJH

8SƗGK\Ɨ\D 9DOXH�RI�OHDUQLQJ�DQG�WHDFKLQJ

7ROHUDQFH�RI�
SOXUDO�YLHZV

&URVV�VHFW�UHFLWDWLRQ��OLQN�ZLWK�
DQHNƗQWDYƗGD

,QWHUIDLWK�DQG�LQWUD�IDLWK�GLDORJXH

*UDWLWXGH 2UGHULQJ�WKDW�EHJLQV�ZLWK�WKH�
WHDFKLQJ�DULKDQWD

5HFRJQLWLRQ�RI�GHSHQGHQFH�RQ�WHDFKHUV�
DQG�FRPPXQLW\

7DEOH���VXPPDULVHV�KRZ�HDFK�YDOXH�FRQQHFWV�WR�VSHFLILF�IHDWXUHV�RI�WKH�WH[W��7KH�ILQDO�FROXPQ�LV�RIIHUHG�DV�
D�UHDVRQHG�LPSOLFDWLRQ�IURP�-DLQ�GRFWULQH��QRW�DV�DQ�HPSLULFDOO\�GHPRQVWUDWHG�HIIHFW�



Ь«ĺīŪıôϙ͑ϠϙIŜŜŪôϙ͕ ϼbĺŽôıæôŘϱ"ôèôıæôŘϙ͑͏͕͑Ͻ ēťťŕŜϡϯϯæĤîîĤĺŪŘĲÍīϟĺŘČϯ ϼϙ(ϱI��bϙϡϙ͒͐͒͘ϱ͓͕͐͗Ͻ

�V""͑͏͕͓͖͑ϙиϙ �i"FI«��X�F�ϙVi��b�[ϙi>ϙ"I«(��(ϙ"I��I�[Ib( иϙſſſϟæĤîîĤĺŪŘĲÍīϟĺŘČ иϙϙ͗͗

)LJXUH� ��� 5HODWLRQVKLS� %HWZHHQ� WKH� 1DYNDU� 0DKƗPDQWUD�� 6SLULWXDO� 'HYHORSPHQW�� DQG� (WKLFDO�
7UDQVIRUPDWLRQ��VFKHPDWLF�

6WDJH 3URFHVV 2XWFRPH

���5HFLWDWLRQ�DQG�
UHIOHFWLRQ

6DOXWDWLRQ�RI�WKH�ILYH�EHLQJV�ZLWK�
XQGHUVWDQGLQJ

5HYHUHQFH��UHGXFHG�VHOI�
FHQWUHGQHVV

���,QWHUQDOLVDWLRQ &RQWHPSODWLQJ�WKH�EHLQJV
�TXDOLWLHV�DV�
RQH
V�RZQ�SRWHQWLDO

$VSLUDWLRQ�WRZDUG�WKH�WKUHH�
MHZHOV

���3UDFWLFH 9RZV��UHVWUDLQW��VWXG\��DQG�FRPSDVVLRQDWH�
FRQGXFW��DW�OD\�RU�PRQDVWLF�OHYHO�

6DۨYDUD DQG�QLUMDUƗ��HWKLFDO�
WUDQVIRUPDWLRQ

���2ULHQWDWLRQ�
WRZDUG�OLEHUDWLRQ

3URJUHVVLYH�GHWDFKPHQW 0RN܈D �WKH�WUDGLWLRQDO�JRDO�

5HDGLQJ�)LJXUH��� 7KH�VHTXHQFH�LV�FRQFHSWXDO�UDWKHU�WKDQ�VWULFWO\�FKURQRORJLFDO��DQG�WKH�VWDJHV�UHFXU�DQG�
RYHUODS�LQ�DFWXDO�SUDFWLFH��7KH�ILJXUH�UHSUHVHQWV�WKH�-DLQ�FODLP�WKDW�GHYRWLRQ�ZLWKRXW�FRQGXFW�LV�LQFRPSOHWH��
DQG�WKDW�FRQGXFW�ZLWKRXW�UHYHUHQFH�DQG�XQGHUVWDQGLQJ�LV�XQVWDEOH�

����7KH�1DYNDU�0DKƗPDQWUD�LQ�&RQWHPSRUDU\�6RFLHW\

�����(GXFDWLRQ�DQG�FKDUDFWHU�IRUPDWLRQ

-DLQ�VFKRROV�DQG�FRPPXQLW\�SURJUDPPHV�URXWLQHO\�WHDFK�WKH�PDQWUD�WR�FKLOGUHQ��RIWHQ�DV�WKH�ILUVW�HOHPHQW�
RI� UHOLJLRXV� HGXFDWLRQ�� ,WV� EUHYLW\�� UK\WKPLF� VWUXFWXUH�� DQG� FRQFHSWXDO� GHQVLW\� PDNH� LW� VXLWDEOH� IRU�
LQWURGXFLQJ�ERWK� ODQJXDJH�DQG�YDOXHV��(GXFDWLRQDOO\�� WKH�PDQWUD�RIIHUV� D�PHDQV� WR�RSHQ�GLVFXVVLRQV�RI�
YLUWXH��JUDWLWXGH��DQG�QRQ�YLROHQFH��$Q\�FODLPV�WKDW�LW�LPSURYHV�DFDGHPLF�SHUIRUPDQFH�RU�FRJQLWLYH�DELOLW\��
KRZHYHU��ODFN�HYLGHQFH�DQG�VKRXOG�QRW�EH�DVVHUWHG�

�����3URIHVVLRQDO�HWKLFV�DQG�OHDGHUVKLS

7KH�YDOXHV�UHIOHFWHG�LQ�WKH�PDQWUD��LQFOXGLQJ�KXPLOLW\��UHVWUDLQW��KRQHVW\��DQG�FRQFHUQ�IRU�WKH�FRQVHTXHQFHV�
RI� RQH
V� DFWLRQV� RQ� RWKHUV�� DOLJQ� ZLWK� FRQWHPSRUDU\� GLVFXVVLRQV� RI� HWKLFDO� OHDGHUVKLS� DQG� UHVSRQVLEOH�
EXVLQHVV��7KH�-DLQ�PHUFDQWLOH�WUDGLWLRQ�KDV�ORQJ�DUWLFXODWHG�HFRQRPLF�HWKLFV�URRWHG�LQ�QRQ�SRVVHVVLRQ�DQG�
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QRQ�KDUP��/DLGODZ���������,W�ZRXOG�EH�DQ�RYHUUHDFK�WR�FODLP�WKDW�UHFLWLQJ�WKH�PDQWUD�PDNHV�RQH�DQ�HWKLFDO�
SURIHVVLRQDO��$�PRUH�GHIHQVLEOH�FODLP�LV�WKDW�LW�SURYLGHV�D�YRFDEXODU\�DQG�D�UHJXODU�SUDFWLFH�RI�UHIOHFWLRQ�
RQ�ZKLFK�HWKLFDO�FRPPLWPHQWV�FDQ�GUDZ�

�����6WUHVV�PDQDJHPHQW�DQG�HPRWLRQDO�EDODQFH

*LYHQ�WKH�JHQHUDO�UHVHDUFK�RQ�PHGLWDWLRQ�UHYLHZHG�LQ�6HFWLRQ����LQGLYLGXDOV�PD\�UHDVRQDEO\�ILQG�PDQWUD�
UHSHWLWLRQ�FDOPLQJ��7KH�DYDLODEOH�HYLGHQFH�VXSSRUWV�RQO\�PRGHVW�DQG�KHWHURJHQHRXV�HIIHFWV�RI�PHGLWDWLRQ�
RYHUDOO��*R\DO�HW�DO���������9DQ�'DP�HW�DO����������DQG�WKHUH�DUH�QR�UREXVW�WULDOV�VSHFLILF�WR WKH�1DYNDU��7KH�
PDQWUD�VKRXOG�WKHUHIRUH�EH�YLHZHG�DV�D�VSLULWXDO�SUDFWLFH�WKDW�PD\�RIIHU�SHUVRQDO�FRPIRUW��QRW�DV�D�FOLQLFDO�
LQWHUYHQWLRQ��DQG�LW�VKRXOG�QHYHU�UHSODFH�SURIHVVLRQDO�PHGLFDO�RU�SV\FKRORJLFDO�FDUH�ZKHUH�QHHGHG�

�����,QWHUIDLWK�GLDORJXH�DQG�JOREDO�SHDFH

7KH�PDQWUD
V�QRQ�WKHLVWLF��YLUWXH�FHQWUHG�IRUP�PDNHV�LW�D�SRWHQWLDOO\�XVHIXO�UHVRXUFH�LQ�LQWHUIDLWK�GLDORJXH��
EHFDXVH�LW�GRHV�QRW�UHTXLUH�VKDUHG�EHOLHI�LQ�D�GHLW\��7KH�-DLQ�SULQFLSOHV�RI�DKLূVƗ�DQG�DQHNƗQWDYƗGD�KDYH�
EHHQ� LQYRNHG� LQ� GLVFXVVLRQV� RI� SHDFHIXO� FRH[LVWHQFH� DQG� WKH�PDQDJHPHQW� RI� LQWHOOHFWXDO� GLVDJUHHPHQW�
�0DWLODO��������&RUW���������3HDFH��KRZHYHU�� LV�D�SROLWLFDO�DQG�VRFLDO�DFKLHYHPHQW�DV�ZHOO�DV�D�VSLULWXDO�
DVSLUDWLRQ�� WKH�PDQWUD� FDQ� FRQWULEXWH� GLVSRVLWLRQV� RI� KXPLOLW\� DQG� QRQ�DJJUHVVLRQ� EXW� FDQQRW� E\� LWVHOI�
UHVROYH�VWUXFWXUDO�FRQIOLFW�

7DEOH����&RQWHPSRUDU\�$SSOLFDWLRQV�RI�-DLQ�3KLORVRSKLFDO�3ULQFLSOHV�$VVRFLDWHG�ZLWK�WKH�0DQWUD

'RPDLQ 5HOHYDQW�
SULQFLSOH

3RVVLEOH�DSSOLFDWLRQ &DXWLRQ

(GXFDWLRQ 5HYHUHQFH� IRU�
NQRZOHGJH��
KXPLOLW\

&KDUDFWHU�HGXFDWLRQ��
UHIOHFWLYH�SUDFWLFH

1R�HYLGHQFH�IRU�
DFDGHPLF�JDLQV

3URIHVVLRQDO�HWKLFV $SDULJUDKD��
DKLূVƗ

5HVSRQVLEOH�EXVLQHVV��
KDUP�PLQLPLVDWLRQ

5LWXDO�GRHV�QRW�
JXDUDQWHH�HWKLFDO�
FRQGXFW

0HQWDO�ZHOO�EHLQJ -DSD��
FRQWHPSODWLYH�
DWWHQWLRQ

3HUVRQDO�FDOP�DQG�
UHIOHFWLRQ

(YLGHQFH�LV�LQGLUHFW��QRW�
D�FOLQLFDO�WUHDWPHQW

(QYLURQPHQW $KLূVƗ� WRZDUG�
DOO�OLIH�IRUPV

6XVWDLQDELOLW\��DQLPDO�
ZHOIDUH��UHGXFHG�
FRQVXPSWLRQ

3UDFWLFH�YDULHV�DFURVV�
FRPPXQLWLHV

'LDORJXH�DQG�SHDFH $QHNƗQWDYƗGD 5HVSHFWIXO�SOXUDOLVP 5HTXLUHV�LQVWLWXWLRQDO�
DQG�SROLWLFDO�DFWLRQ�DV�
ZHOO
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����&RPSDUDWLYH�3KLORVRSKLFDO�3HUVSHFWLYH

&RPSDULVRQ�LV�XVHIXO�IRU�FODULI\LQJ�ZKDW�LV�GLVWLQFWLYH�DERXW�WKH�1DYNDU��SURYLGHG�WKDW�VLPLODULWLHV�DUH�QRW�
PLVWDNHQ�IRU�LGHQWLW\�

%XGGKLVW PHGLWDWLRQ� %XGGKLVW� SUDFWLFH� LQFOXGHV� UHFROOHFWLRQ� RI� WKH� %XGGKD�� 'KDUPD�� DQG� 6DৄJKD�
�DQXVVDWL�� DQG� WKH� WDNLQJ� RI� UHIXJH��ZKLFK� EHDU� D� VWUXFWXUDO� UHVHPEODQFH� WR� WKH�1DYNDU
V� YHQHUDWLRQ� RI�
OLEHUDWHG�DQG�H[HPSODU\�EHLQJV��*HWKLQ��������$QƗOD\R���������%RWK HPSKDVLVH�HWKLFDO�FRQGXFW�DQG�PHQWDO�
WUDLQLQJ��7KH� GLIIHUHQFHV� DUH� GRFWULQDO��%XGGKLVP� GHQLHV� D� SHUPDQHQW� VHOI� �DQƗWPDQ���ZKHUHDV� -DLQLVP�
DIILUPV�HWHUQDO�LQGLYLGXDO�VRXOV��MƯYD���WKH�%XGGKLVW�JRDO�LV�QLUYƗ۬D DV�WKH�FHVVDWLRQ�RI�FUDYLQJ��ZKHUHDV�WKH�
-DLQ�JRDO�LV�WKH�VRXO
V�UHFRYHU\�RI�LWV�LQKHUHQW�TXDOLWLHV��-DLQ�NDUPD�LV�DOVR�D�PDWHULDO�VXEVWDQFH��XQOLNH�WKH�
SULPDULO\�LQWHQWLRQDO�NDUPD�RI�%XGGKLVW�DQDO\VLV�

+LQGX�PDQWUD� WUDGLWLRQV� ,Q�PDQ\�+LQGX� WUDGLWLRQV�PDQWUDV� DUH� XQGHUVWRRG� DV� VRQLF� HPERGLPHQWV� RI�
GLYLQH� UHDOLW\��ZKRVH� FRUUHFW� SURQXQFLDWLRQ� KDV� LQWULQVLF� HIILFDF\�� DQG� DUH� RIWHQ� DGGUHVVHG� WR� SDUWLFXODU�
GHLWLHV� �$OSHU�� ������)ORRG���������7KH�1DYNDU� GLIIHUV� LQ� WKDW� LW� DGGUHVVHV�QR�FUHDWRU�RU�GHLW\�� UHTXHVWV�
QRWKLQJ��DQG�KDV�QR�LQLWLDWLRQ�UHTXLUHPHQW�LQ�LWV�FRPPRQ�XVH��3DUDOOHOV�H[LVW�LQ�WKH�XVH�RI�MDSD ZLWK�D�URVDU\�
DQG�WKH�YDOXH�SODFHG�RQ�VDFUHG�VRXQG��DQG�VRPH�-DLQ�WUDGLWLRQV��HVSHFLDOO\�LQ�PHGLHYDO�FXUUHQWV�LQIOXHQFHG�
E\� WDQWULF� SUDFWLFH�� GHYHORSHG� DGGLWLRQDO� PDQWUD� SUDFWLFHV�� EXW� WKH� FRUH� ORJLF� RI� WKH 1DYNDU� UHPDLQV�
UHYHUHQWLDO�DQG�HWKLFDO��QRW�WKHXUJLF�

2WKHU�,QGLDQ�SKLORVRSKLFDO�DSSURDFKHV� /LNH�6ƗূNK\D�DQG�<RJD��-DLQLVP�SRVLWV�D�PXOWLSOLFLW\�RI�VRXOV�
DQG�D�SDWK�RI�GLVFLSOLQHG�SUDFWLFH��\HW�LW�GLIIHUV�LQ�LWV�WKHRU\�RI�NDUPD�DV�PDWWHU�DQG�LWV�DEVROXWH FRPPLWPHQW�
WR�DKLূVƗ��&RPSDUHG�ZLWK�$GYDLWD�9HGƗQWD
V�QRQ�GXDO� UHDOLVDWLRQ�� WKH�-DLQ�YLHZ�SUHVHUYHV�SOXUDOLW\�DQG�
LQGLYLGXDOLW\�HYHQ�LQ�OLEHUDWLRQ��'XQGDV��������

7KHVH�FRPSDULVRQV�GR�QRW�VXSSRUW�D�FODLP�WKDW�WKH�WUDGLWLRQV�WHDFK�WKH�VDPH�WKLQJ��7KH\�VKRZ D�FRPPRQ�
,QGLDQ�FRQFHUQ�ZLWK�OLEHUDWLRQ�WKURXJK�HWKLFDO�DQG�FRQWHPSODWLYH�GLVFLSOLQH��ZLWKLQ�GLIIHUHQW�PHWDSK\VLFDO�
IUDPHZRUNV�

����&ULWLFDO�'LVFXVVLRQ

3KLORVRSKLFDO�GHSWK� 7KH�PDQWUD
V�VWUHQJWK�LV�LWV�FRPSUHVVLRQ��,Q�QLQH�VKRUW�OLQHV�LW�HQFRGHV�D�WKHRU\�RI�
VSLULWXDO�W\SHV��D�PRGHO�RI�WKH�SDWK��D�GRFWULQH�RI�QRQ�WKHLVWLF�GHYRWLRQ��DQG�DQ�HWKLF�RI�KXPLOLW\��,WV�DSSDUHQW�
SDUDGR[��D�PDQWUD� WKDW�GHVWUR\V�VLQ�ZLWKLQ�D� WUDGLWLRQ� WKDW�GHQLHV�H[WHUQDO� VDOYDWLRQ�� UHVROYHV��DV�DUJXHG�
DERYH��ZKHQ�NDUPLF�FOHDQVLQJ�LV�XQGHUVWRRG�DV�WKH�HIIHFW�RI�FKDQJHG�GLVSRVLWLRQV��$�FULWLFDO�UHDGHU�PD\�VWLOO�
QRWH� WKDW� WUDGLWLRQDO� ODQJXDJH� LQYLWHV�D�PRUH� OLWHUDO��HIILFDF\�RULHQWHG�UHDGLQJ��DQG� WKDW�SRSXODU�SUDFWLFH�
RIWHQ�DGRSWV�LW��7KH�VFKRODU
V�WDVN�LV�WR�GHVFULEH�ERWK�WKH�SKLORVRSKLFDOO\�VRSKLVWLFDWHG�UHDGLQJ�DQG�WKH�OLYHG��
VRPHWLPHV�PDJLFDO��RQH�ZLWKRXW�FROODSVLQJ�WKHP��&RUW��������

7H[WXDO�XQFHUWDLQW\� 7KH�SUHFLVH�IRUPDWLYH�KLVWRU\�RI�WKH�PDQWUD�UHPDLQV�XQFHUWDLQ��(SLJUDSKLF�HYLGHQFH�
FRQILUPV�HDUO\�YHQHUDWLRQ�RI�DUDKDQWDV�DQG�VLGGKDV��EXW�WKH�IXOO�IRUPXOD
V�VWDJHV�RI�GHYHORSPHQW��WKH�UHODWLYH�
DJH�RI�WKH�FRQFOXGLQJ�OLQHV��DQG�WKH�FLUFXPVWDQFHV�RI�LWV�VWDQGDUGLVDWLRQ�DUH�QRW�GHILQLWLYHO\�HVWDEOLVKHG��
&ODLPV�RI�KLJK�SUHFLVLRQ�DUH�QRW�ZDUUDQWHG�
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(PSLULFDO�OLPLWDWLRQV� 7KHUH�LV�D�VHULRXV�JDS�EHWZHHQ�WKH�YROXPH�RI�GHYRWLRQDO�FODLPV�DERXW�WKH�PDQWUD�
DQG�WKH�DPRXQW�RI�ULJRURXV�UHVHDUFK�RQ�LW��0RVW�DYDLODEOH�GLVFXVVLRQV�DUH�WKHRORJLFDO��SRSXODU��RU�EDVHG�RQ�
VPDOO��XQFRQWUROOHG�VWXGLHV��*HQHUDO�PHGLWDWLRQ�UHVHDUFK�LV�LWVHOI�FRQWHVWHG��9DQ�'DP�HW�DO����������5LJRURXV�
ZRUN�ZRXOG�UHTXLUH�SUH�UHJLVWHUHG��DGHTXDWHO\�FRQWUROOHG�VWXGLHV��DWWHQWLRQ� WR�H[SHFWDQF\�DQG� UHOLJLRXV�
EHOLHI�HIIHFWV��DQG�FDUHIXO�PHDVXUHPHQW�

,QWHUSUHWLYH�SOXUDOLW\� &RQWHPSRUDU\�LQWHUSUHWHUV�UDQJH�IURP�PRQDVWLF�FRPPHQWDWRUV�HPSKDVLVLQJ�ULWXDO�
PHULW��WR�PRGHUQ�UHIRUPHUV��LQFOXGLQJ�LQ�WKH�3UHNVKD�WUDGLWLRQ��HPSKDVLVLQJ�PHGLWDWLRQ��WR�DFDGHPLF�ZULWHUV�
HPSKDVLVLQJ�HWKLFV�DQG�VRFLDO�IXQFWLRQ��(DFK�FDSWXUHV�SDUW�RI�WKH�SKHQRPHQRQ��$�IXUWKHU�FULWLFDO�LVVXH�LV�
JHQGHU��WKH�PDQWUD�KRQRXUV�VƗGKXV �LQFOXGLQJ�VƗGKYƯV���\HW�WKH�VHFWV�GLIIHU�RQ�WKH�VSLULWXDO�VWDWXV�RI�ZRPHQ��
VR�WKDW�LWV�XQLYHUVDOLW\�LV�PHGLDWHG�E\�VHFWDULDQ�GRFWULQH��-DLQL��������

/LPLWDWLRQV�RI� WKLV� VWXG\� $V�D� VHFRQGDU\�VRXUFH� VWXG\�ZLWK� DQ�XQYHULILHG� UHFHQW� OLWHUDWXUH�� WKLV�SDSHU�
FDQQRW� FODLP� WR� KDYH� H[KDXVWHG� WKH� VFKRODUVKLS�� DQG� LWV� LQWHUSUHWLYH� FRUUHODWLRQV� �QRWDEO\�7DEOH� ��� DUH�
RIIHUHG�IRU�VFKRODUO\�HYDOXDWLRQ�

����&RQFOXVLRQ

7KLV�SDSHU�KDV�DUJXHG�WKDW�WKH�1DYNDU�0DKƗPDQWUD�LV�EHVW�XQGHUVWRRG�DV�D�FRQGHQVHG�SKLORVRSKLFDO�DQG�
HWKLFDO�VWDWHPHQW�DV�ZHOO�DV�D�GHYRWLRQDO�IRUPXOD��+LVWRULFDOO\��LWV�ILYH�IROG�VDOXWDWLRQ�LV�DWWHVWHG�LQ�HDUO\�
HSLJUDSKLF� DQG� WH[WXDO� FRQWH[WV�� WKRXJK� SUHFLVH� GDWLQJ� DQG� DXWKRUVKLS� UHPDLQ� XQHVWDEOLVKHG��
3KLORVRSKLFDOO\��LW�PDSV�WKH�VWDJHV�RI�WKH�VRXO
V�OLEHUDWLRQ�DQG�WKH�UROHV�RI�WKRVH�ZKR�JXLGH�RWKHUV�WRZDUG�
LW��DQG�LW�KDUPRQLVHV�ZLWK�-DLQ�GRFWULQHV�RI�MƯYD��NDUPD��PRNৢD��WKH�WKUHH�MHZHOV��DKLূVƗ��DQHNƗQWDYƗGD��DQG�
DSDULJUDKD��(WKLFDOO\��LW�UHKHDUVHV�KXPLOLW\��XQLYHUVDO�UHVSHFW�IRU�YLUWXH��DQG�QRQ�YLROHQFH�ZLWKRXW�LQYRNLQJ�
D� GHLW\� RU� VHHNLQJ� IDYRXUV�� ,Q�PHGLWDWLRQ� LW� RIIHUV� D� VLPSOH� DQG� DFFHVVLEOH� FRQWHPSODWLYH� IRFXV��ZKRVH�
SV\FKRORJLFDO� EHQHILWV� FDQ� DW� SUHVHQW� EH� GLVFXVVHG� RQO\� E\� FDXWLRXV� DQDORJ\� ZLWK� JHQHUDO� PHGLWDWLRQ�
UHVHDUFK�� ,WV� FRQWLQXLQJ� UHOHYDQFH� OLHV� LQ� SURYLGLQJ� D� VKDUHG�� QRQ�VHFWDULDQ�� QRQ�WKHLVWLF� V\PERO� RI�
DVSLUDWLRQ�DFURVV�-DLQ�FRPPXQLWLHV�DQG�D�UHVRXUFH�IRU�FRQWHPSRUDU\�UHIOHFWLRQ�RQ�FRPSDVVLRQ��UHVWUDLQW��
DQG�SOXUDOLVP�

����)XWXUH�5HVHDUFK�'LUHFWLRQV

6HYHUDO� OLQHV� RI� LQTXLU\� FRXOG� H[WHQG� WKLV� ZRUN�� ���� 3KLORORJLFDO� DQG� PDQXVFULSW� VWXGLHV� WUDFLQJ� WKH�
IRUPDWLRQ� RI� WKH� QLQH�OLQH� WH[W�� LWV� YDULDQWV�� DQG� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� ILYH� VDOXWDWLRQV� DQG� WKH�
FRQFOXGLQJ�OLQHV������(WKQRJUDSKLF�UHVHDUFK�RQ�KRZ�OD\�DQG�PRQDVWLF�-DLQV�XQGHUVWDQG�DQG�XVH�WKH�PDQWUD��
LQFOXGLQJ� JHQGHU� DQG� VHFWDULDQ� GLIIHUHQFHV�� ���� 3V\FKRORJLFDO� UHVHDUFK� XVLQJ� SUH�UHJLVWHUHG�� FRQWUROOHG�
GHVLJQV�WR�WHVW�VSHFLILF��PRGHVW�K\SRWKHVHV�DERXW�DWWHQWLRQ��DIIHFW��DQG�SURVRFLDO�DWWLWXGHV��ZLWK�DSSURSULDWH�
FRPSDULVRQ�FRQGLWLRQV������(GXFDWLRQ�VWXGLHV�H[DPLQLQJ�KRZ�WHDFKLQJ�WKH�PDQWUD�ZLWK�H[SODQDWLRQ�RI�LWV�
YDOXHV� LQIOXHQFHV�PRUDO� UHDVRQLQJ�� ����6XVWDLQDELOLW\�DQG�SHDFH�VWXGLHV� H[SORULQJ�KRZ�-DLQ� FRQFHSWV�RI�
DKLূVƗ�DQG�DSDULJUDKD��DV�H[SUHVVHG�LQ�UHOLJLRXV�SUDFWLFH��UHODWH�WR�HQYLURQPHQWDO�EHKDYLRXU�DQG�FRQIOLFW�
WUDQVIRUPDWLRQ������&RPSDUDWLYH�VWXGLHV�RI�GHYRWLRQDO�UHFROOHFWLRQ�SUDFWLFHV�DFURVV�,QGLDQ�WUDGLWLRQV�WKDW�
DYRLG�ERWK�RYHU�DVVLPLODWLRQ�DQG�H[RWLFLVP�



Ь«ĺīŪıôϙ͑ϠϙIŜŜŪôϙ͕ ϼbĺŽôıæôŘϱ"ôèôıæôŘϙ͑͏͕͑Ͻ ēťťŕŜϡϯϯæĤîîĤĺŪŘĲÍīϟĺŘČϯ ϼϙ(ϱI��bϙϡϙ͒͐͒͘ϱ͓͕͐͗Ͻ

�V""͑͏͕͓͖͑ϙиϙ �i"FI«��X�F�ϙVi��b�[ϙi>ϙ"I«(��(ϙ"I��I�[Ib( иϙſſſϟæĤîîĤĺŪŘĲÍīϟĺŘČ иϙϙ͑͘

����5HIHUHQFHV

�� $OSHU��+��3���(G������������8QGHUVWDQGLQJ�PDQWUDV��6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�3UHVV�

�� $QƗOD\R����������6DWLSD৬৬KƗQD��7KH�GLUHFW�SDWK�WR�UHDOL]DWLRQ��:LQGKRUVH�3XEOLFDWLRQV�

�� &DLOODW��&����������$WRQHPHQWV�LQ�WKH�DQFLHQW�ULWXDO�RI�WKH�-DLQD�PRQNV��/��'��,QVWLWXWH�RI�,QGRORJ\�

�� &KDSSOH��&��.���(G������������-DLQLVP�DQG�HFRORJ\��1RQYLROHQFH�LQ�WKH�ZHE�RI�OLIH��+DUYDUG�8QLYHUVLW\�
&HQWHU�IRU�WKH�6WXG\�RI�:RUOG�5HOLJLRQV�

�� &RUW��-��(����������-DLQV�LQ�WKH�ZRUOG��5HOLJLRXV�YDOXHV�DQG�LGHRORJ\�LQ�,QGLD��2[IRUG�8QLYHUVLW\�3UHVV�

�� 'XQGDV��3����������7KH�-DLQV���QG�HG����5RXWOHGJH�

�� )ORRG��*����������$Q�LQWURGXFWLRQ�WR�+LQGXLVP��&DPEULGJH�8QLYHUVLW\�3UHVV�

�� )RONHUW��.��:����������6FULSWXUH�DQG�FRPPXQLW\��&ROOHFWHG�HVVD\V�RQ�WKH�-DLQV��-��(��&RUW��(G����6FKRODUV�
3UHVV�

�� *HWKLQ��5����������7KH�IRXQGDWLRQV�RI�%XGGKLVP��2[IRUG�8QLYHUVLW\�3UHVV�

��� *R\DO��0���6LQJK��6���6LELQJD��(��0��6���*RXOG��1��)���5RZODQG�6H\PRXU��$���6KDUPD��5���%HUJHU��=���
6OHLFKHU�� '���0DURQ�� '�� '��� 6KLKDE�� +��0��� 5DQDVLQJKH�� 3�� '��� /LQQ�� 6��� 6DKD�� 6��� %DVV�� (�� %��� 	�
+D\WKRUQWKZDLWH�� -�� $�� �������� 0HGLWDWLRQ� SURJUDPV� IRU� SV\FKRORJLFDO� VWUHVV� DQG� ZHOO�EHLQJ�� $�
V\VWHPDWLF�UHYLHZ�DQG�PHWD�DQDO\VLV��-$0$�,QWHUQDO�0HGLFLQH�������������±����

��� -DFREL��+���7UDQV������������-DLQD�VǌWUDV��3DUW�,��6DFUHG�%RRNV�RI�WKH�(DVW��9RO�������&ODUHQGRQ�3UHVV�

��� -DLQL��3��6����������7KH�-DLQD�SDWK�RI�SXULILFDWLRQ��8QLYHUVLW\�RI�&DOLIRUQLD�3UHVV�

��� -DLQL��3��6����������*HQGHU�DQG�VDOYDWLRQ��-DLQD�GHEDWHV�RQ�WKH�VSLULWXDO�OLEHUDWLRQ�RI�ZRPHQ��8QLYHUVLW\�
RI�&DOLIRUQLD�3UHVV�

��� -DLQL��3��6����������&ROOHFWHG�SDSHUV�RQ�-DLQD�VWXGLHV��0RWLODO�%DQDUVLGDVV�

��� .DEDW�=LQQ��-����������0LQGIXOQHVV�EDVHG�LQWHUYHQWLRQV�LQ�FRQWH[W��3DVW��SUHVHQW��DQG�IXWXUH��&OLQLFDO�
3V\FKRORJ\��6FLHQFH�DQG�3UDFWLFH������������±����

��� /DLGODZ�� -�� �������� 5LFKHV� DQG� UHQXQFLDWLRQ�� 5HOLJLRQ�� HFRQRP\�� DQG� VRFLHW\� DPRQJ� WKH� -DLQV��
&ODUHQGRQ�3UHVV�

��� /RQJ��-��'����������-DLQLVP��$Q�LQWURGXFWLRQ��,�%��7DXULV�

��� 0DWLODO��%��.����������7KH�FHQWUDO�SKLORVRSK\�RI�-DLQLVP��$QHNƗQWD�YƗGD���/��'��,QVWLWXWH�RI�,QGRORJ\�

��� 6DORPRQ��5����������,QGLDQ�HSLJUDSK\��$�JXLGH�WR�WKH�VWXG\�RI�LQVFULSWLRQV�LQ�6DQVNULW��3UDNULW��DQG�WKH�
RWKHU�,QGR�$U\DQ�ODQJXDJHV��2[IRUG�8QLYHUVLW\�3UHVV�

��� 6DQJDYH��9��$����������-DLQD�FRPPXQLW\��$�VRFLDO�VXUYH\���QG�HG����3RSXODU�3UDNDVKDQ�
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��� 6DQJDYH��9��$�� �������� )DFHWV� RI� -DLQRORJ\�� 6HOHFWHG� UHVHDUFK� SDSHUV� RQ� -DLQ� VRFLHW\�� UHOLJLRQ�� DQG�
FXOWXUH��3RSXODU�3UDNDVKDQ�

��� 6HGOPHLHU��3���(EHUWK��-���6FKZDU]��0���=LPPHUPDQQ��'���+DDULJ��)���-DHJHU��6���	�.XQ]H��6����������
7KH�SV\FKRORJLFDO�HIIHFWV�RI�PHGLWDWLRQ��$�PHWD�DQDO\VLV��3V\FKRORJLFDO�%XOOHWLQ��������������±�����

��� 6LUFDU��'��&�� ��������6HOHFW� LQVFULSWLRQV�EHDULQJ�RQ�,QGLDQ�KLVWRU\�DQG�FLYLOL]DWLRQ��9RO������QG�HG����
8QLYHUVLW\�RI�&DOFXWWD�

��� 7DWLD��1����������6WXGLHV�LQ�-DLQD�SKLORVRSK\��-DLQ�&XOWXUDO�5HVHDUFK�6RFLHW\�

��� 7DWLD��1���7UDQV������������7KDW�ZKLFK�LV��7DWWYƗUWKD�6ǌWUD��+DUSHU&ROOLQV�

��� 9DOOHO\��$�� �������� *XDUGLDQV� RI� WKH� WUDQVFHQGHQW��$Q� HWKQRJUDSK\� RI� D� -DLQ� DVFHWLF� FRPPXQLW\��
8QLYHUVLW\�RI�7RURQWR�3UHVV�

��� 9DQ�'DP��1��7���YDQ�9XJW��0��.���9DJR��'��5���6FKPDO]O��/���6DURQ��&��'���2OHQG]NL��$���0HLVVQHU��7���
/D]DU��6��:���.HUU��&��(���*RUFKRY��-���)R[��.��&��5���)LHOG��%��$���%ULWWRQ��:��%���%UHIF]\QVNL�/HZLV��-��
$���	�0H\HU��'��(����������0LQG�WKH�K\SH��$�FULWLFDO�HYDOXDWLRQ�DQG�SUHVFULSWLYH�DJHQGD�IRU�UHVHDUFK�
RQ�PLQGIXOQHVV�DQG�PHGLWDWLRQ��3HUVSHFWLYHV�RQ�3V\FKRORJLFDO�6FLHQFH�����������±���

��� :LOH\��.��/����������+LVWRULFDO�GLFWLRQDU\�RI�-DLQLVP��6FDUHFURZ�3UHVV�

��� :LOH\��.��/����������7KH�$�WR�=�RI�-DLQLVP��6FDUHFURZ�3UHVV�


