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���3UHDPEOH�
�

³5HYDPSLQJ� WKH�FXUULFXOXP��SHGDJRJ\��DVVHVVPHQW��DQG�VWXGHQW�VXSSRUW´� LV�RQH�RI�
WKH�YLVLRQ�VWDWHPHQWV�DQG�UHFRPPHQGDWLRQV�RI�WKH�1DWLRQDO�(GXFDWLRQ�3ROLF\��1(3��
RI�*RYW��RI�,QGLD�IRU�DWWDLQLQJ�HQKDQFHG�OHDUQLQJ�H[SHULHQFHV�E\�WKH�VWXGHQWV��,Q�OLJKW�
RI�WKLV��3KDUPDF\�&RXQFLO�RI�,QGLD��WKH�DSH[�ERG\�UHJXODWLQJ�WKH�SKDUPDF\�HGXFDWLRQ�
LQ�WKH�FRXQWU\��FRPPLWWHG�WR�UHYLVH�WKH�HGXFDWLRQ�UHJXODWLRQV�RI�'LSORPD�LQ�3KDUPDF\�
�'�3KDUP��SURJUDP�DQG�WKXV��WKH�µ(GXFDWLRQ�5HJXODWLRQV�����¶��(5�������KDV�EHHQ�
QRWLILHG�LQ�WKH�*D]HWWH�RI�,QGLD�LQ�2FWREHU�������7KLV�QHZ�UHJXODWLRQ�KDV�JLYHQ�GXH�
FRQVLGHUDWLRQ� IRU� WKH� IDFW� WKDW�� XQLYHUVDOO\� WKH� UROH� RI� SKDUPDFLVW� KDV� � XQGHUJRQH�
FRQWLQXRXV� HYROXWLRQ� IURP� µGLVSHQVHU� RI� PHGLFLQHV¶� WR� µPHGLFLQH� H[SHUW¶� LQ� WKH�
PXOWLGLVFLSOLQDU\�KHDOWK�FDUH�WHDP���
�
$FFRUGLQJO\�� WKH� FRXUVHV� �FRXUVH� PHDQV� WKH� VXEMHFW�� RI� WKH� H[LVWLQJ� HGXFDWLRQ�
UHJXODWLRQV� �(5����� KDYH� EHHQ� UHYLVLWHG�� FRPSDUHG� ZLWK� WKH� SUHVHQW� DQG� IXWXUH�
QHHGV� RI� WKH� VRFLHW\�� H[SHFWDWLRQV� RI� WKH� KHDOWKFDUH� WHDP� DQG� RWKHU� VWDNHKROGHUV�
IURP� WKH� SKDUPDFLVWV�ZHUH� DVVHVVHG�� IHHGEDFN� IURP� WKH� H[SHUWV� LQ� WKH� SKDUPDF\�
DQG�RWKHU�KHDOWKFDUH�SURIHVVLRQV�ZHUH�VRXJKW���7KXV��WKH�FRXUVH�RI�VWXG\�SUHVFULEHG�
LQ� (5������ LV� DQ� DPDOJDPDWLRQ� RI� DOO� VXFK� H[HUFLVHV� WR� DUULYH� DW� D� FXUULFXOXP�
VWUXFWXUH� IRU� '�3KDUP� WKDW� LV� PRUH� UHOHYDQW� WR� WKH� FXUUHQW� SUDFWLFH� VWDQGDUGV��
G\QDPLF�WR�DFFRPPRGDWH�DQG�DGGUHVV�WKH�XSFRPLQJ�FKDQJHV���
�
7KRXJK�WKH�WRWDO�QXPEHU�RI�FRXUVHV�DFURVV�WKH�SURJUDP�UHPDLQ����DV�WKDW�RI�(5�����
WKH�QXPEHU�RI�WKHRU\�FRXUVHV�LV�UHGXFHG�IURP����WR����LQ�WKH�QHZ�UHJXODWLRQ��ZKLOH�
WKH� QXPEHU� RI� SUDFWLFDO� FRXUVHV� LV� LQFUHDVHG� IURP� �� WR� ���� )XUWKHU�� WKH� WKHRU\�
WHDFKLQJ�KRXUV�DFURVV� WKH�SURJUDP�KDYH�EHHQ� UHGXFHG� IURP����� WR������ZKLOH� WKH�
SUDFWLFDO�KRXUV�KDYH�EHHQ� LQFUHDVHG� IURP����� WR����� LQ� WKH�QHZ� UHJXODWLRQ��7KUHH�
SUDFWLFDO�FRXUVHV�KDYH�EHHQ�LQWURGXFHG�IRU�WKH�ILUVW�WLPH�LQ�(5�������)XUWKHU��DERXW�
����KRXUV�KDYH�EHHQ�DVVLJQHG�IRU�WKH�ILUVW�WLPH�LQ�'�3KDUP�FXUULFXOXP�IRU�µ7XWRULDO¶�
DFWLYLWLHV��$OO�VXFK�FKDQJHV�H[SOLFLWO\�UHYHDO�WKDW�WKH�(5������LV�LQWHQGHG�WR�SURYLGH�D�
OLWWOH�HGJH�WR�WKH�H[SHULHQWLDO�OHDUQLQJ�WKURXJK�WKH�SUDFWLFDO�FRXUVHV�DQG�HQFRXUDJHV�
WKH�VPDOO�JURXS�WHDFKLQJ�OHDUQLQJ��VHOI�GLUHFWHG�OHDUQLQJ��HWF��LQ�WKH�WXWRULDO�KRXUV���
�
,QWURGXFWLRQ�RI� µ3KDUPDFRWKHUDSHXWLFV¶� FRXUVHV� �WKHRU\�DQG�SUDFWLFDO�� LV�RQH�RI� WKH�
UHYROXWLRQDU\�FKDQJHV�LQ�WKH�QHZ�FXUULFXOXP��WKDW�ZLOO�KHOS�WKH�VWXGHQWV�WR�KRQH�WKHLU�
NQRZOHGJH�DQG�VNLOOV�LQ�WKH�DUHD�RI�SKDUPDFHXWLFDO�FDUH�VHUYLFHV�ZKLFK�ZLOO�FHUWDLQO\�
UHGHILQH� WKH� UROHV� RI� WKH� '�3KDUP� TXDOLILHG� SKDUPDFLVWV� LQ� ERWK� FRPPXQLW\� DQG�
KRVSLWDO� VHWWLQJV�� $OVR�� WKH� LQWURGXFWLRQ� RI� µ6RFLDO� 3KDUPDF\¶� FRXUVHV� �WKHRU\� DQG�
SUDFWLFDO��ZLOO�SURYLGH�LQVLJKWV�DERXW�WKH�SULPDU\�DQG�SUHYHQWLYH�KHDOWKFDUH�FRQFHSWV�
LQ�WKH�FRXQWU\�DQG�WKH�SRWHQWLDO�UROHV�RI�SKDUPDFLVWV�LQ�VXFK�KHDOWKFDUH�VHJPHQWV���
�
,Q� WKLV� EDFNGURS�� WKH�&RXQFLO� KDV� IRUPXODWHG� D� &RPPLWWHH� ZKLFK� FRPSULVHG� RI� ���
0HPEHUV�ZKR�KDYH�ULFK�H[SHULHQFHV�LQ�YDULRXV�GRPDLQV�VXFK�DV�HGXFDWLRQ��KRVSLWDO�
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SKDUPDF\� SUDFWLFH�� FRPPXQLW\� SKDUPDF\� SUDFWLFH�� FOLQLFDO� SKDUPDF\� SUDFWLFH��
DGPLQLVWUDWLYH�DQG� UHJXODWRU\�DIIDLUV� WR�GHVLJQ� WKH�V\OODEXV� IRU� WKH� LQGLYLGXDO� WKHRU\�
DQG� SUDFWLFDO� FRXUVHV� DV� SHU� WKH� FXUULFXOXP� IUDPHZRUN� GHILQHG� LQ� (5������� 7KH�
&RPPLWWHH�ZLWK� LWV� FOHDU�XQGHUVWDQGLQJ�DERXW� WKH�SKLORVRSK\�DQG�REMHFWLYHV�RI� WKH�
(5�������GUDIWHG�WKH�V\OODEXV�IRU�LQGLYLGXDO�WKHRU\�DQG�SUDFWLFDO�FRXUVHV�ZLWK�XWPRVW�
FDUH� WR� DYRLG� UHSHWLWLRQV�� UHGXQGDQF\�� RYHU�XQGHU� XWLOL]DWLRQ� RI� KRXUV�� HWF�� (YHU\�
FRXUVH� LV�GHILQHG�ZLWK�VFRSH��VHW�RI�FRXUVH�REMHFWLYHV�DQG�FRXUVH�RXWFRPHV�ZKLFK�
ZLOO�KHOS�WR�XQGHUVWDQG�WKH�VLJQLILFDQFH�DQG�WKH�H[SHFWDWLRQV�RI�WKH�FRXUVH�IURP�ERWK�
WHDFKHUV�DQG�VWXGHQWV��/RWV�RI�VFRSH�KDV�EHHQ�JLYHQ� LQ� WKH�V\OODEXV� IRU� WKH�DFWLYH�
OHDUQLQJ�E\�WKH�VWXGHQWV�WKURXJK�WKH�DVVLJQPHQW�WRSLFV�DQG�ILHOG�YLVLW�DFWLYLWLHV�ZKLFK�
ZLOO� HQKDQFH� WKHLU� FULWLFDO� WKLQNLQJ�� VHDUFKLQJ� VFLHQWLILF� OLWHUDWXUHV�� LQWHUSUHWDWLRQDO�
VNLOOV�DQG�FRPPXQLFDWLRQ�VNLOOV���
�
$FFRUGLQJ� WR� WKH� (5������ FXUULFXOXP� IUDPHZRUN�� WKH� VWXGHQWV� GR� QRW� HDUQ� DQ\�
FUHGLWV�EDVHG�RQ�WKH�DFDGHPLF�KRXUV�WKH\�VSHQG��+RZHYHU��DV�SHU�WKH�FRQYHQWLRQDO�
PHWKRGRORJ\� RI� FUHGLW� FDOFXODWLRQV�� WKH� FXUULFXOXP� RI� (5������ VKDOO� EH� GHHPHG�
HTXLYDOHQW�WR����FUHGLWV�WKDW�VKDOO�EH�XVHG�IRU�WKH�DGPLQLVWUDWLYH�SXUSRVHV��ZKHUHYHU�
QHFHVVDU\��
�
)XUWKHU�� WKH� µ&RPSHWHQFLHV� IRU� WKH� ,QGLDQ� '�3KDUP� +ROGHUV¶� EDVHG� RQ� WKH�
NQRZOHGJH��VNLOO��DWWLWXGH�DQG�YDOXH� WKDW�DUH�HVVHQWLDO� IRU� WKH�VXFFHVVIXO�SUDFWLFH�RI�
WKH�SURIHVVLRQ�KDYH�EHHQ�GHULYHG��7KHVH�FRPSHWHQFLHV�KDYH�DOVR�EHHQ�PDSSHG�ZLWK�
WKH� LQGLYLGXDO� FRXUVHV� RI� WKH� FXUULFXOXP� EDVHG� RQ� WKH� H[SHFWHG� RXWFRPHV� RI� WKH�
LQGLYLGXDO�FRXUVH��7KXV��WKH�FRXUVHV�DQG�WKH�FRPSHWHQFLHV�DUH� LQWHUODFHG�LQ�VXFK�D�
ZD\� WKDW� PXOWLSOH� FRXUVHV� FRQWULEXWH� WR� EXLOG� RQH� FRPSHWHQF\� DQG� RQH� FRXUVH�
FRQWULEXWHV� WR� EXLOG� PRUH� WKDQ� RQH� FRPSHWHQF\�� ZKLFK� UHYHDO� WKH� VWUHQJWK� RI� WKH�
FRPSHWHQF\�PDSSLQJ���
�
7KH�&RXQFLO�VWURQJO\�EHOLHYHV�WKDW�WKH�(5������UHJXODWLRQV��FXUULFXOXP�DQG�V\OODEXV�
ZLOO�XSOLIW�WKH�NQRZOHGJH�DQG�VNLOOV�RI�WKH�VWXGHQWV�RQ�SDU�ZLWK�WKH�FRQWHPSRUDU\�DQG�
IXWXUH�SURIHVVLRQDO�GHPDQGV�DQG�HQDEOH�WKHP�WR�EH�D�VXFFHVVIXO�SUDFWLWLRQHU�LQ�WKH�
FKRVHQ�ILHOG�RI�SKDUPDF\���
�
%\� FRQVLGHULQJ� WKH� VXEVWDQWLDO� FKDQJHV� DQG� LQFOXVLRQ� RI� DGYDQFHG� DQG� FXUUHQW�
VXEMHFW�PDWWHUV� LQ� WKH� QHZ�V\OODEXV�� WKH�&RXQFLO� VKDOO� FRQGXFW� VHULHV� RI�PHHWLQJV��
VHPLQDUV��FRQIHUHQFHV��ZRUNVKRSV��DQG�ZHELQDUV�IRU� WKH� IDFXOW\�PHPEHUV�KDQGOLQJ�
'�3KDUP� FRXUVHV� DQG� HTXLS� WKHP� WR� GHOLYHU� VXFK� QHZ� FRXUVHV� �� WRSLFV� PRUH�
HIIHFWLYHO\�DQG�HIILFLHQWO\���
�
7KH�&RXQFLO�DSSUHFLDWH�DOO� WKH�HIIRUWV�RI� WKH�0HPEHUV� IRU�VXFFHVVIXOO\�EULQJLQJ�RXW�
WKH�(GXFDWLRQ�5HJXODWLRQV�������FXUULFXOXP�DQG�V\OODEXV��$OVR��SURIRXQG�JUDWLWXGH�WR�
DOO�WKH�VWDNHKROGHUV�ZKR�FRQWULEXWHG�GLUHFWO\�RU�LQGLUHFWO\�LQ�FRPSOHWLQJ�WKLV�WDVN��
�
�
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���&RPSHWHQFLHV�IRU�WKH�,QGLDQ�'�3KDUP�+ROGHUV�
�

&RPSHWHQF\� LV� GHILQHG� DV� ³$� GLVWLQFW� FRPSRVLWH� RI� NQRZOHGJH�� VNLOO�� DWWLWXGH� DQG�
YDOXH�WKDW�LV�HVVHQWLDO�WR�WKH�SUDFWLFH�RI�WKH�SURIHVVLRQ�LQ�UHDO�OLIH�FRQWH[WV´��
�
7KH� FDQGLGDWHV� ZKR� VXFFHVVIXOO\� FRPSOHWH� WKH� 'LSORPD� LQ� 3KDUPDF\� �'�3KDUP��
SURJUDP�RI�(GXFDWLRQ�5HJXODWLRQV�������(5��������IURP�WKH�LQVWLWXWLRQV�DSSURYHG�E\�
WKH� 3KDUPDF\� &RXQFLO� RI� ,QGLD� DUH� H[SHFWHG� WR� DWWDLQ� WKH� IROORZLQJ� SURIHVVLRQDO�
FRPSHWHQFLHV��
�

��� 5HYLHZ��3UHVFULSWLRQV�
��� 'LVSHQVH�3UHVFULSWLRQ���1RQ�3UHVFULSWLRQ�0HGLFLQHV�
��� 3URYLGH�3DWLHQW�&RXQVHOOLQJ���(GXFDWLRQ�
��� +RVSLWDO�DQG�&RPPXQLW\�3KDUPDF\�0DQDJHPHQW�
��� ([SHUWLVH�RQ�0HGLFDWLRQV�
��� 3URILFLHQF\�RQ�GUXJV���SKDUPDFHXWLFDOV�
��� (QWUHSUHQHXUVKLS�DQG�/HDGHUVKLS���
��� 'HOLYHU�3ULPDU\�DQG�3UHYHQWLYH�+HDOWKFDUH�
��� 3URIHVVLRQDO��(WKLFDO�DQG�/HJDO�3UDFWLFH�
����&RQWLQXLQJ�3URIHVVLRQDO�'HYHORSPHQW�

�
���5HYLHZ��3UHVFULSWLRQV��7KH�VWXGHQW�VKRXOG�UHFHLYH�DQG�KDQGOH��SUHVFULSWLRQV�LQ�D�
SURIHVVLRQDO�PDQQHU�DQG�EH�DEOH� WR�FKHFN� IRU� WKHLU�FRPSOHWHQHVV�DQG�FRUUHFWQHVV��
$OVR��WKH�SUHVFULEHUV�VKRXOG�EH�FRQWDFWHG�IRU�DQ\�FODULILFDWLRQV�DQG�FRUUHFWLRQV�LQ�WKH�
SUHVFULSWLRQV�ZLWK�VXJJHVWLRQV�LI�DQ\��
��
���'LVSHQVH�3UHVFULSWLRQ� �� 1RQ�3UHVFULSWLRQ�0HGLFLQHV��7KH� VWXGHQW� VKRXOG� EH�
DEOH�WR�GLVSHQVH�WKH�YDULRXV�VFKHGXOHG�GUXJV���PHGLFLQHV�DV�SHU�WKH�LPSOLFDWLRQV�RI�
WKH� 'UXJ� 	� &RVPHWLFV� $FW� DQG� 5XOHV� WKHUHXQGHU�� $OVR�� WKH� QRQ�SUHVFULSWLRQ�
PHGLFLQHV��RYHU�WKH�FRXQWHU�GUXJV��VKRXOG�EH�GLVSHQVHG�MXGLFLDOO\�WR�WKH�SDWLHQWV�DV�
UHTXLUHG��
��
���3URYLGH� 3DWLHQW� &RXQVHOOLQJ� �� (GXFDWLRQ�� 7KH� VWXGHQW� VKRXOG� EH� DEOH� WR�
HIIHFWLYHO\�FRXQVHO� ��HGXFDWH� WKH�SDWLHQWV� ��FDUHWDNHUV�DERXW� WKH�SUHVFULSWLRQ� ��QRQ�
SUHVFULSWLRQ� PHGLFLQHV� DQG� RWKHU� KHDOWK� UHODWHG� LVVXHV�� (IIHFWLYH� FRPPXQLFDWLRQ�
LQFOXGHV�XVLQJ�ERWK�RUDO�DQG�ZULWWHQ�FRPPXQLFDWLRQ�VNLOOV�DQG�YDULRXV�FRPPXQLFDWLRQ�
WHFKQLTXHV��
�
���+RVSLWDO�DQG�&RPPXQLW\�3KDUPDF\�0DQDJHPHQW��7KH�VWXGHQW�VKRXOG�EH�DEOH�
WR� PDQDJH� WKH� GUXJ� GLVWULEXWLRQ� V\VWHP� DV� SHU� WKH� SROLFLHV� DQG� JXLGHOLQHV� RI� WKH�
KRVSLWDO�SKDUPDF\��JRRG�FRPPXQLW\�SKDUPDF\�SUDFWLFH�DQG�WKH�UHFRPPHQGDWLRQV�RI�
UHJXODWRU\� DJHQFLHV�� $OVR�� EH� DEOH� WR� PDQDJH� WKH� SURFXUHPHQW�� LQYHQWRU\�� DQG�
GLVWULEXWLRQ�RI�PHGLFLQHV�LQ�KRVSLWDO���FRPPXQLW\�SKDUPDF\�VHWWLQJV��
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��� ([SHUWLVH� RQ� 0HGLFDWLRQV�� 7KH� VWXGHQW� VKRXOG� EH� DEOH� WR� SURYLGH� DQ� H[SHUW�
RSLQLRQ� RQ� PHGLFDWLRQV� WR� KHDOWK� FDUH� SURIHVVLRQDOV� RQ� VDIH� DQG� HIIHFWLYH�
PHGLFDWLRQ�XVH��UHOHYDQW�SROLFLHV�DQG�SURFHGXUHV�EDVHG�RQ�DYDLODEOH�HYLGHQFHV��
�
��� 3URILFLHQF\�RQ�3KDUPDFHXWLFDO� )RUPXODWLRQV��7KH� VWXGHQW� VKRXOG� EH� DEOH� WR�
GHVFULEH�WKH�FKHPLVWU\��FKDUDFWHULVWLFV��W\SHV��PHULWV�DQG�GHPHULWV�RI�ERWK�GUXJV�DQG�
H[FLSLHQWV� XVHG� LQ� SKDUPDFHXWLFDO� IRUPXODWLRQV� EDVHG� RQ� KHU�KLV� NQRZOHGJH� DQG�
VFLHQWLILF�UHVRXUFHV��
�
���(QWUHSUHQHXUVKLS�DQG�/HDGHUVKLS��7KH�VWXGHQW� VKRXOG� EH�DEOH� WR�DFTXLUH� WKH�
HQWUHSUHQHXULDO� VNLOOV� LQ� WKH� G\QDPLF� SURIHVVLRQDO� HQYLURQPHQWV�� $OVR�� EH� DEOH� WR�
DFKLHYH�OHDGHUVKLS�VNLOOV�WKURXJK�WHDPZRUN�DQG�VRXQG�GHFLVLRQ��PDNLQJ�VNLOOV��
�
��� 'HOLYHU� 3ULPDU\� DQG� 3UHYHQWLYH� +HDOWKFDUH�� 7KH� VWXGHQW� VKRXOG� EH� DEOH� WR�
FRQWULEXWH�WR�YDULRXV�KHDOWKFDUH�SURJUDPV�RI�WKH�QDWLRQ�LQFOXGLQJ�GLVHDVH�SUHYHQWLRQ�
LQLWLDWLYHV�WR�LPSURYH�SXEOLF�KHDOWK��$OVR�FRQWULEXWH�WR�WKH�SURPRWLRQ�RI�QDWLRQDO�KHDOWK�
SROLFLHV��
�
���3URIHVVLRQDO��(WKLFDO�DQG�/HJDO�3UDFWLFH��7KH�VWXGHQW�VKRXOG�EH�DEOH�WR�GHOLYHU�
SURIHVVLRQDO�VHUYLFHV� LQ�DFFRUGDQFH�ZLWK� OHJDO�� HWKLFDO��DQG�SURIHVVLRQDO�JXLGHOLQHV�
ZLWK�LQWHJULW\���
�
���� &RQWLQXLQJ� 3URIHVVLRQDO� 'HYHORSPHQW�� 7KH� VWXGHQW� VKRXOG� EH� DEOH� WR�
UHFRJQL]H� WKH� JDSV� LQ� WKH� NQRZOHGJH� DQG� VNLOOV� LQ� WKH� HIIHFWLYH� GHOLYHU\� RI��
SURIHVVLRQDO�VHUYLFHV�IURP�WLPH�WR�WLPH�DQG�EH�VHOI�PRWLYDWHG�WR�EULGJH�VXFK�JDSV�E\�
DWWHQGLQJ�FRQWLQXLQJ�SURIHVVLRQDO�GHYHORSPHQW�SURJUDPV�� �
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���&RPSHWHQF\�0DSSLQJ�ZLWK�WKH�&RXUVHV��3DUW�,��,,�	�,,,��RI��
(GXFDWLRQ�5HJXODWLRQV������
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���5HYLHZ�WKH�3UHVFULSWLRQV� ¥� ¥� ¥� ¥� � ¥� ¥� ¥� ¥� ¥� ¥� ¥�
���'LVSHQVH�3UHVFULSWLRQ���1RQ�3UHVFULSWLRQ�

0HGLFLQHV�
¥� ¥� ¥� � ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥�

���3URYLGH�3DWLHQW�&RXQVHOOLQJ���(GXFDWLRQ� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥�
���+RVSLWDO�DQG�&RPPXQLW\�3KDUPDF\�0DQDJHPHQW� � � � � ¥� � ¥� � � ¥� ¥� ¥�
���([SHUWLVH�RQ�0HGLFDWLRQV� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥�
���3URILFLHQF\�RQ�3KDUPDFHXWLFDO�)RUPXODWLRQV� ¥� ¥� ¥� � � ¥� � � ¥� � � ¥�
���(QWUHSUHQHXUVKLS�DQG�/HDGHUVKLS��� � � � � � � ¥� � � ¥� � ¥�
���'HOLYHU�3ULPDU\�DQG�3UHYHQWLYH�+HDOWKFDUH� � � � ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥� ¥�
���3URIHVVLRQDO��(WKLFDO�DQG�/HJDO�3UDFWLFH� � � � � ¥� � ¥� � ¥� ¥� ¥� ¥�
����&RQWLQXLQJ�3URIHVVLRQDO�'HYHORSPHQW� ¥� ¥� ¥� � ¥� ¥� ¥� � ¥� ¥� ¥� ¥�
��
� �
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���(5������'�3KDUP�6\OODEXV�±�$Q�2YHUYLHZ�

�
7KH�(5������'�3KDUP�6\OODEXV�KDV�WKH�IROORZLQJ�VWUXFWXUH�LQ�HYHU\�FRXUVH��7KRXJK�
WKH�WKHRU\�DQG�SUDFWLFDO�FRXUVHV�DUH�QRW�PXWXDOO\�H[FOXVLYH��DV�SHU�WKH�5HJXODWLRQV��
WKH�WKHRU\�DQG�SUDFWLFDO�DUH�WR�EH�FRQVLGHUHG�DV�LQGLYLGXDO�FRXUVHV���
�
6FRSH�� 7KHVH� DUH� EURDGHU� VWDWHPHQWV� RQ� WKH� SXUSRVH� RI� WKH� FRXUVH� LQ� WKH�
FXUULFXOXP��NH\�FRQWHQWV�RI� WKH�FRXUVH�WKDW�ZLOO�FRQWULEXWH�WR� WKH�VSHFLILF�NQRZOHGJH�
DQG�RU�VNLOO�GHYHORSPHQWV��7KH�WHDFKHU�LV�H[SHFWHG�WR�RULHQW�WKH�VWXGHQWV�DERXW�WKH�
VFRSH�RI�WKH�SDUWLFXODU�FRXUVH�DW�WKH�EHJLQQLQJ�DQG�LQWHUPLWWHQWO\���
�
&RXUVH� 2EMHFWLYHV�� � � � 7KH� FRXUVH� REMHFWLYHV� GHVFULEH� WKH� NH\� WRSLFV� WKDW� DUH�
LQWHQGHG� E\� WKH� WHDFKHU� WR� EH� FRYHUHG� LQ� WKH� FRXUVH�� ,Q� JHQHUDO�� WKHVH� DUH�PRUH�
VSHFLILF� WKDQ� WKH� VFRSH� DQG� EURDGHU� WKDQ� WKH� FRXUVH� RXWFRPHV�� 7KH� WHDFKHU� LV�
H[SHFWHG� WR�GLVFXVV�WKH�REMHFWLYHV�RI� WKH�FRXUVH�ZLWK� WKH�VWXGHQWV�DQG�EUHDN�GRZQ�
WKH�FRXUVH�REMHFWLYHV�LQWR�PLFUR�OHYHOV�DV�REMHFWLYHV�RI�D�VSHFLILF�WRSLF���REMHFWLYHV�RI�
D�VSHFLILF� OHFWXUH��HWF��6XFK�DQ�H[HUFLVH�VKDOO�PDNH�WKH�VWXGHQWV�WR�XQGHUVWDQG�WKH�
VLJQLILFDQFH�RI�WKH�FRXUVH���WRSLF���OHFWXUH�DQG�HQKDQFH�WKHLU�DWWHQWLRQ�RQ�WKH�FRXUVH���
WRSLF���OHFWXUH�������
�
&RXUVH� 2XWFRPHV�� � 7KH� FRXUVH� RXWFRPHV� DUH� PRUH� VSHFLILF� WKDQ� WKH� FRXUVH�
REMHFWLYHV� GHVFULEH� WKDW� GHVFULEH� WKH� DELOLWLHV� RI� WKH� VWXGHQWV� WR� SHUIRUP�DFW�� XSRQ�
VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�FRXUVH��+HQFH��FRQYHQWLRQDOO\�WKH�FRXUVH�RXWFRPHV�DUH�
GHVFULEHG� ZLWK� YHUEV� WKDW� DUH� PHDVXUDEOH� RU� REVHUYDEOH� DFWLRQV�� 7KH� WHDFKHU� LV�
H[SHFWHG� WR� GHVFULEH� WKH� GHVLUHG� RXWFRPHV� RI� WKH� SDUWLFXODU� FRXUVH�� VR� WKDW� WKH�
VWXGHQWV� VKDOO� XQGHUVWDQG� WKH� YDULRXV� DVVHVVPHQW� FULWHULD�� PRGDOLWLHV�� DQG�
SDUDPHWHUV��7KLV�DOVR�VHUYHV�DV�D�EURDGHU�JXLGHOLQH� IRU� WKH� WHDFKHUV� IRU�SUHSDULQJ�
WKH�DVVHVVPHQW�SODQ��$�ZHOO�VWUXFWXUHG�DVVHVVPHQW�SODQ�DVVRFLDWHG�ZLWK�WKH�FRXUVH�
RXWFRPHV� VKDOO� HQDEOH� WR� PDSSLQJ� ZLWK� WKH� SURIHVVLRQDO� FRPSHWHQFLHV� DQG� WKHLU�
DWWDLQPHQW�OHYHOV�WKDW�DUH�DWWULEXWHG�WR�WKH�SURJUDP�RXWFRPHV�����
�
7KHRU\� &RXUVHV��7KH� WKHRU\� FRXUVHV� EDVLFDOO\� SURYLGH� FRQFHSWV� DQG� H[SODLQ� WKH�
UHODWLRQVKLSV�EHWZHHQ�WKH�FRQFHSWV��8QGHUVWDQGLQJ�RI�WKH�WKHRUHWLFDO�FRXUVHV�HQDEOH�
WKH� VWXGHQWV� WR� LGHQWLI\� WKH� SUREOHPV� LQ� UHDO� OLIH� VLWXDWLRQ� DQG� PDNH� D� SODQ� IRU�
DGGUHVVLQJ�VXFK�SUREOHPV��$OVR�� WKH�WKHRU\�FRXUVH�KHOSV�WR�XQGHUVWDQG�ZKDW� LV�QRW�
NQRZQ�DQG�WKXV�LV�WKH�WRRO�IRU�DFFXPXODWLRQ�RI�NQRZOHGJH��7KH�V\OODEXV�RI�WKH�WKHRU\�
FRXUVHV� KDV� EHHQ� V\VWHPDWLFDOO\� DQG� ORJLFDOO\� GHVFULEHG� DV� GLIIHUHQW� FKDSWHUV� DQG�
WKH�PLQLPXP�QXPEHU�RI�KRXUV�WR�EH�VSHQW�RQ�WHDFKLQJ�DUH�PHQWLRQHG�FKDSWHU�ZLVH�
DQG� FRXUVH�ZLVH�� 7KH� WHDFKHUV� VKDOO� IXUWKHU�GLVWULEXWH� WKH� WRWDO� KRXUV� RI�DQ\� JLYHQ�
FKDSWHU�DPRQJ�WKH�VXE�WRSLFV�DV�UHTXLUHG�E\�WKH�VXEMHFW�PDWWHU��
�
�
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3UDFWLFDO�&RXUVHV��7KH�SUDFWLFDO�FRXUVHV�DUH�GHVLJQHG�IRU�DSSO\LQJ� WKH� WKHRUHWLFDO�
NQRZOHGJH� LQ� WKH� JLYHQ� H[SHULPHQWDO� �� VLPXODWHG� FRQGLWLRQV�� 7KH�SUDFWLFDO� FRXUVHV�
GHHSHQ� WKH� XQGHUVWDQGLQJ� RI� WKHRULHV�� GHYHORS� WKH� VNLOOV�� KRQH� SURIHVVLRQDO�
FRPSHWHQFLHV��SURYLGH�RSSRUWXQLWLHV� WR�REVHUYH�� WKLQN�DQG�DQDO\VH�SUREOHP�VROYLQJ�
PHWKRGV��)XUWKHU�� WKH\�KHOS�WR�JDLQ�H[SHULHQFH�ZLWK�WKH�UHDO� WKLQJV� LQ�SUDFWLFH��7KH�
WHDFKHUV�VKDOO�WUDLQ�WKH�VWXGHQWV�LQ�DFWXDO���VLPXODWHG�SUDFWLFDO�FRQGLWLRQV��
��
7XWRULDOV�� 7KH� SXUSRVH� RI� WKH� WXWRULDO� KRXU� LV� W\SLFDOO\� WR� HQJDJH� WKH� VWXGHQWV� LQ�
VPDOOHU�JURXSV�LQ�RUGHU�WR�SD\�D�FORVHU�DWWHQWLRQ�RQ�WKHLU�OHDUQLQJ�SURFHVV��7KLV�LV�DQ�
RSSRUWXQLW\� IRU� WKH� VWXGHQWV� WR� FRPSOHWH� WKHLU� DVVLJQPHQWV�� GHYHORS� VSHFLILF� VNLOOV��
GLVFXVV� DQ\� SUREOHPV� LQ� WKH� VWXG\� WRSLFV� LQ� D� OHVV� IRUPDO� ZD\�� 'XULQJ� WKH� WXWRULDO�
KRXU�� WKH� VWXGHQWV� VKDOO� H[FKDQJH� WKHLU� LGHDV�ZLWKLQ� WKH� VPDOO� JURXS�� DQG� OHDUQ� WR�
DFFHSW�FRQVWUXFWLYH�FULWLFLVP�DQG�OLVWHQ�WR�RWKHUV��$OVR�� WKH�WXWRULDO�KRXU�HQDEOHV�WKH�
WHDFKHUV� WR� FORVHO\� PRQLWRU� WKH� SURJUHVV� RI� WKH� LQGLYLGXDO� VWXGHQW� DQG� SURYLGH�
DGGLWLRQDO�DFDGHPLF�VXSSRUW�WR�LQGLYLGXDOV��LI�QHFHVVDU\���
�
$VVLJQPHQWV��7KH�SXUSRVH�WKH�DVVLJQPHQWV�DUH�WR�HQFRXUDJH�WKH�VWXGHQWV�IRU�VHOI�
GLUHFWHG�OHDUQLQJ��)XUWKHU��WKH�DVVLJQPHQWV�ZLOO�SURYRNH�FULWLFDO�WKLQNLQJ��HQKDQFH�WKH�
VNLOOV� VXFK� DV� OLWHUDWXUH� VHDUFK�� GDWD�PLQLQJ�� GDWD� LQWHUSUHWDWLRQ�� UHSRUW� IRUPDWWLQJ��
WLPH�PDQDJHPHQW�� DQG� ZULWWHQ� FRPPXQLFDWLRQ�� 7KLV� LV� DOVR� D� PRGH� RI� VHOI�
DVVHVVPHQW� IRU� WKH� VWXGHQW� DERXW� WKH� OHYHO� RI� XQGHUVWDQGLQJ� RI� WKH� FRQFHSWV� RI� D�
SDUWLFXODU�FRXUVH��7KH�WHDFKHUV�VKDOO�DSSO\�WKHLU�NQRZOHGJH�DQG�ZLVGRP�LQ�FKRRVLQJ�
WKH� DVVLJQPHQW� WRSLFV� DW� D� PLFUR� OHYHO� LQ� DOLJQPHQW� ZLWK� WKH� WRSLFV� JLYHQ� LQ� WKH�
V\OODEXV�� 7KH� DVVLJQPHQWV� VKDOO� EH� HYDOXDWHG� DJDLQVW� D� VHW� RI� FULWHULD�� $� W\SLFDO�
IRUPDW�IRU�WKH�DVVHVVPHQW�RI�DQ�DVVLJQPHQW�LV�JLYHQ�LQ�$SSHQGL[�����
�
)LHOG�9LVLWV��7KH�SXUSRVH�RI�ILHOG�YLVLWV� LV� WR�SURYLGH�D�UHDO�ZRUOG�H[SHULHQFH�WR�WKH�
VWXGHQWV��7KH�ILHOG�YLVLWV�ZLOO�KHOS�WKHP�WR�UHDOL]H�WKDW�ZKDW�WKH\�OHDUQ�ZLWKLQ�WKH�ZDOOV�
RI�WKH�FODVVURRP���ODERUDWRU\�FDQ�KHOS�WKHP�VROYH�WKH�SUREOHPV�WKH\�VHH�LQ�WKH�ZRUOG�
DURXQG� WKHP�� $OVR�� WKLV� LV� KHOSIXO� WR� WKH� WHDFKHUV� WR� ZLGHQ� WKHLU� KRUL]RQV� RI�
NQRZOHGJH�DQG�EURDGHQLQJ� WKH�VFRSH�RI� WKH�V\OODEXV��(YHU\�VWXGHQW�VKDOO�VXEPLW�D�
UHSRUW�GHVFULELQJ� WKHLU�REMHFWLYHV��H[SHULHQFH�� OHDUQLQJ�SRLQWV��HWF��SHUWDLQLQJ� WR� WKH�
ILHOG�WULS��LQ�WKH�W\SLFDO�IRUPDW�JLYHQ�LQ�$SSHQGL[����
�
5HFRPPHQGHG�%RRNV��)RU�HDFK�FRXUVH��D� OLVW�RI� UHFRPPHQGHG�ERRNV� LV�JLYHQ� LQ�
WKH�V\OODEXV��7KH�OLVW�VKDOO�EH�FRQVLGHUHG�DV�DQ�LPSRUWDQW�DQG�FRPPRQ�UHVRXUFH�IRU�
WKH� WHDFKLQJ�OHDUQLQJ�SURFHVV��EXW�QRW� WKH�FRPSOHWH� OLVW�� ,W� LV�DOZD\V�HQFRXUDJHG� WR�
XVH�WKH�ODWHVW�HGLWLRQ�RI�WKH�ERRNV�VSHFLILHG��)XUWKHU��WKH�WHDFKHUV�DQG�VWXGHQWV�DUH�
HQFRXUDJHG�WR�H[SORUH�PRUH�SULPDU\��VHFRQGDU\��DQG�WHUWLDU\�UHVRXUFHV�DV�UHTXLUHG��
�
�
�
�
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3UDFWLFDO�7UDLQLQJ��7KH�JRDO�RI�WKH�SUDFWLFDO�WUDLQLQJ�IRU�WKH�VWXGHQWV�LV�WR�SURYLGH�D�
UHDO�WLPH�� VXSHUYLVHG� H[SHULHQFH� RQ� WKH� SURIHVVLRQDO� WDVNV� HPSKDVLVHG� LQ� WKHLU�
FRXUVH�RI�VWXG\��)XUWKHU��LW�KHOSV�WKHP�WR�DSSO\�WKHLU�DFTXLUHG�NQRZOHGJH�DQG�VNLOOV�LQ�
WKH�SURIHVVLRQDO�ZRUNLQJ�HQYLURQPHQW��7KH�SUDFWLFDO�WUDLQLQJ�LQWHQVLYHO\�SUHSDUHV�WKH�
VWXGHQWV� ZLWK� DGHTXDWH� FRPSHWHQFLHV� DQG� TXDOLILFDWLRQV� UHTXLUHG� IRU� WKH� FDUHHU�
RSSRUWXQLW\�LQ�WKH�IXWXUH����
�
7KXV�� WKH�(5������'�3KDUP�V\OODEXV� LV�GHVLJQHG� WR�QXUWXUH� WKH�VWXGHQWV� LQ�DOO� WKH�
WKUHH�GRPDLQV�RI�%ORRP¶V�7D[RQRP\�YL]�� FRJQLWLYH� �NQRZOHGJH��� DIIHFWLYH� �DWWLWXGH��
DQG�SV\FKRPRWRU��VNLOOV���)XUWKHU��LW�DOVR�SURYLGHV�DPSOH�RI�VFRSH�WR�WKH�VWXGHQWV�IRU�
GLIIHUHQW�OHDUQLQJ�VW\OHV�YL]��YLVXDO��DXGLWRU\�DQG�NLQDHVWKHWLF��L�H���µVHH��KHDU�DQG�GR¶���
���
7KH�VXPPDU\�RI�WKH�FXUULFXOXP��FRXUVHV�DQG�RWKHU�DFWLYLWLHV�DQG�WKHLU�PHWULFV�DFURVV�
WKH�(5������'�3KDUP�SURJUDP��3DUW�,��,,�	�,,,��DUH�JLYHQ�KHUH���
�

&ULWHULD� 0HWULFV�
1XPEHU�RI�VXEMHFW�DUHDV��FRQVLGHULQJ�ERWK�WKHRU\�	�SUDFWLFDO�WRJHWKHU�� ���
1XPEHU�RI�WKHRU\�FRXUVHV� ���
1XPEHU�RI�SUDFWLFDO�FRXUVHV� ���
1XPEHU�RI�WKHRU\�KRXUV� ����
1XPEHU�RI�SUDFWLFDO�KRXUV� ����
1XPEHU�RI�SUDFWLFDO�WUDLQLQJ�KRXUV� ����
1XPEHU�RI�WXWRULDO�KRXUV� ����
1XPEHU�RI�FRXUVH�RXWFRPHV�IRU�WKHRU\�FRXUVHV� ���
1XPEHU�RI�FRXUVH�RXWFRPHV�IRU�SUDFWLFDO�FRXUVHV� ���
1XPEHU�RI�FRXUVHV�ZKLFK�KDYH�JLYHQ�DVVLJQPHQWV� ��
1XPEHU�RI�DVVLJQPHQW�WRSLFV�JLYHQ� ���
1XPEHU�RI�DVVLJQPHQWV�UHSRUWV�HDFK�VWXGHQW�VKDOO�VXEPLW� ���
1XPEHU�RI�FRXUVHV�ZKLFK�KDYH�ILHOG�YLVLW� ��
1XPEHU�RI�ILHOG�YLVLW�UHSRUWV�HDFK�VWXGHQW�VKDOO�VXEPLW� ��
1XPEHU�RI�SURIHVVLRQDO�FRPSHWHQFLHV�� ���
���
� �
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���*XLGHOLQHV�IRU�WKH�FRQGXFW�RI�WKHRU\�H[DPLQDWLRQV�
�
6HVVLRQDO�([DPLQDWLRQV�
�
7KHUH� VKDOO� EH� WZR� RU�PRUH� SHULRGLF� VHVVLRQDO� �LQWHUQDO� DVVHVVPHQW�� H[DPLQDWLRQV�
GXULQJ�HDFK�DFDGHPLF�\HDU��7KH�GXUDWLRQ�RI�WKH�VHVVLRQDO�H[DP�VKDOO�EH����PLQXWHV��
7KH�KLJKHVW�DJJUHJDWH�RI�DQ\� WZR�SHUIRUPDQFHV�VKDOO� IRUP� WKH�EDVLV�RI�FDOFXODWLQJ�
WKH� VHVVLRQDO� PDUNV�� 7KH� VFKHPH� RI� WKH� TXHVWLRQ� SDSHU� IRU� WKHRU\� VHVVLRQDO�
H[DPLQDWLRQV�VKDOO�EH�DV�JLYHQ�EHORZ���

,��/RQJ�$QVZHUV��$QVZHU���RXW�RI����� � � � ��[��� ����
� ,,��6KRUW�$QVZHUV��$QVZHU���RXW�RI���� � � � ��[��� ����
� ,,,�2EMHFWLYH�W\SH�$QVZHUV��$QVZHU�DOO����RXW�RI����������������������[��� ���
� ������0XOWLSOH�&KRLFH�4XHVWLRQV���)LOO�LQ�WKH�%ODQNV���
� � 2QH�ZRUG�25�RQH�6HQWHQFH�TXHVWLRQV��

�������������������
7RWDO���� �� ���PDUNV�

�������������������
,QWHUQDO�DVVHVVPHQW��7KH�PDUNV�VHFXUHG�E\�WKH�VWXGHQWV�RXW�RI�WKH�WRWDO����VKDOO�EH�
UHGXFHG� WR� ��� LQ� HDFK� VHVVLRQDO�� DQG� WKHQ� WKH� LQWHUQDO� DVVHVVPHQW� VKDOO� EH�
FDOFXODWHG�EDVHG�RQ�WKH�EHVW�WZR�DYHUDJHV�IRU����PDUNV����
�
)LQDO�%RDUG���8QLYHUVLW\�([DPLQDWLRQV�
�
7KH� VFKHPH� RI� WKH� TXHVWLRQ� SDSHU� IRU� WKH� WKHRU\� H[DPLQDWLRQV� FRQGXFWHG� E\� WKH�
H[DPLQLQJ�DXWKRULW\��%RDUG���8QLYHUVLW\��VKDOO�EH�DV�JLYHQ�EHORZ��7KH�GXUDWLRQ�RI�WKH�
ILQDO�H[DPLQDWLRQ�VKDOO�EH���KRXUV��

,��/RQJ�$QVZHUV��$QVZHU���RXW�RI����� � �  �� ����[��� ����
� ,,��6KRUW�$QVZHUV��$QVZHU����RXW�RI����� � �  � ���[��� ����
� ,,,��2EMHFWLYH�W\SH�$QVZHUV��$QVZHU�DOO����� �  � ���[��� ����
� ������0XOWLSOH�&KRLFH�4XHVWLRQV���)LOO�LQ�WKH�%ODQNV���
� � 2QH�ZRUG�25�RQH�6HQWHQFH�TXHVWLRQV��

�������������������
7RWDO���� �� ���PDUNV�

�������������������
�
� �
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���*XLGHOLQHV�IRU�WKH�FRQGXFW�RI�SUDFWLFDO�H[DPLQDWLRQV�
�
6HVVLRQDO�([DPLQDWLRQV�
�
7KHUH� VKDOO� EH� WZR� RU� PRUH� SHULRGLF� VHVVLRQDO� �LQWHUQDO� DVVHVVPHQW�� SUDFWLFDO�
H[DPLQDWLRQV�GXULQJ�HDFK�DFDGHPLF�\HDU��7KH�GXUDWLRQ�RI�WKH�VHVVLRQDO�H[DP�VKDOO�
EH�WKUHH�KRXUV��7KH�KLJKHVW�DJJUHJDWH�RI�DQ\�WZR�SHUIRUPDQFHV�VKDOO�IRUP�WKH�EDVLV�
RI�FDOFXODWLQJ� WKH�VHVVLRQDO�PDUNV��7KH�VFKHPH�RI� WKH�TXHVWLRQ�SDSHU� IRU�SUDFWLFDO�
VHVVLRQDO�H[DPLQDWLRQV�VKDOO�EH�DV�JLYHQ�EHORZ���

,��6\QRSVLV� � � � � �  ������������
� ,,��([SHULPHQWV� �� � � �  �� ���
�
� ,,,��9LYD�YRFH�� � � � �  � ����
� ,9��3UDFWLFDO�5HFRUG�0DLQWHQDQFH�� �  � ����

�������������������
7RWDO���� �� ���PDUNV�

�������������������

�7KH�PDUNV�IRU�WKH�H[SHULPHQWV�VKDOO�EH�GLYLGHG�LQWR�YDULRXV�FDWHJRULHV��YL]��PDMRU�
H[SHULPHQW��PLQRU�H[SHULPHQW��VSRWWHUV��HWF��DV�SHU�WKH�UHTXLUHPHQW�RI�WKH�FRXUVH���
�
,QWHUQDO�DVVHVVPHQW��7KH�PDUNV�VHFXUHG�E\�WKH�VWXGHQWV�RXW�RI�WKH�WRWDO�RI����VKDOO�
EH� UHGXFHG� WR� ��� LQ� HDFK� VHVVLRQDO�� DQG� WKHQ� WKH� LQWHUQDO� DVVHVVPHQW� VKDOO� EH�
FDOFXODWHG� EDVHG� RQ� WKH� EHVW� WZR� DYHUDJHV� IRU� ��� PDUNV� IURP� WKH� VHVVLRQDO� DQG�
RWKHU����PDUNV�VKDOO�EH�DZDUGHG�DV�SHU�WKH�GHWDLOV�JLYHQ�EHORZ��
�
$FWXDO�SHUIRUPDQFH�LQ�WKH�VHVVLRQDO�H[DPLQDWLRQ�  ����PDUNV�
$VVLJQPHQW�PDUNV��$YHUDJH�RI�WKUHH�� � ���  �����PDUNV
�
)LHOG�9LVLW�5HSRUW�PDUNV��$YHUDJH�IRU�WKH�UHSRUWV��  �����PDUNV��
���������������������������������������������������������������������������������������������������������������

7RWDO��� ����PDUNV�
���������������������������������������������������������������������������������������������������������������

����2QO\�IRU�WKH�FRXUVHV�JLYHQ�ZLWK�ERWK�DVVLJQPHQWV�DQG�ILHOG�YLVLW�V�
�

1RWH���
��� )RU�WKH�FRXUVHV�KDYLQJ�HLWKHU�DVVLJQPHQWV�RU�ILHOG�YLVLW�V��WKH�DVVHVVPHQWV�RI�

DVVLJQPHQWV�RU�ILHOG�YLVLW�V�VKDOO�EH�GRQH�GLUHFWO\� IRU����PDUNV�DQG�DGGHG�WR�
WKH�VHVVLRQDO�PDUNV��

��� )RU� WKH� FRXUVHV� QRW� KDYLQJ� ERWK� DVVLJQPHQW� DQG� ILHOG� YLVLW�� WKH� ZKROH� ���
PDUNV�VKDOO�EH�FDOFXODWHG�IURP�WKH�VHVVLRQDO�PDUNV����

�
�
�
�
�
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�
)LQDO�%RDUG���8QLYHUVLW\�([DPLQDWLRQV�
7KH�VFKHPH�RI� WKH�TXHVWLRQ�SDSHU�IRU� WKH�SUDFWLFDO�H[DPLQDWLRQV�FRQGXFWHG�E\� WKH�
H[DPLQLQJ�DXWKRULW\��%RDUG���8QLYHUVLW\��VKDOO�EH�DV�JLYHQ�EHORZ��7KH�GXUDWLRQ�RI�WKH�
ILQDO�H[DPLQDWLRQ�VKDOO�EH���KRXUV��

,��6\QRSVLV� � � � � �  ������������
� ,,��([SHULPHQWV� �� � � �  �� ���
�
� ,,,��9LYD�YRFH�� � � � �  � ����

�������������������
7RWDO���� �� ���PDUNV�

�������������������

�7KH�PDUNV�IRU�WKH�H[SHULPHQWV�VKDOO�EH�GLYLGHG�LQWR�YDULRXV�FDWHJRULHV��YL]��PDMRU�
H[SHULPHQW��PLQRU�H[SHULPHQW��VSRWWHUV��HWF��DV�SHU�WKH�UHTXLUHPHQW�RI�WKH�FRXUVH���
�
�
�
� �
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���(5������'�3KDUP�6\OODEXV�±�3DUW�,�
�

6��
1R��

&RXUVH�
&RGH�

1DPH�RI�WKH�
&RXUVH�

7RWDO�
7KHRU\���
3UDFWLFDO�
+RXUV��

7RWDO�
7XWRULDO�
+RXUV�

7KHRU\���
3UDFWLFDO�
+RXUV�
SHU�
:HHN�

7XWRULDO�
+RXUV�
SHU�
:HHN�

��� (5�����7� 3KDUPDFHXWLFV�±�

7KHRU\�

��� ��� �� ��

��� (5�����3� 3KDUPDFHXWLFV�±�

3UDFWLFDO�

��� �� �� ��

��� (5�����7� 3KDUPDFHXWLFDO�

&KHPLVWU\�±�7KHRU\�

��� ��� �� ��

��� (5�����3� 3KDUPDFHXWLFDO�

&KHPLVWU\�±�

3UDFWLFDO�

��� �� �� ��

��� (5�����7� 3KDUPDFRJQRV\�±�

7KHRU\�

��� ��� �� ��

��� (5�����3� 3KDUPDFRJQRV\�±�

3UDFWLFDO�

��� �� �� ��

��� (5�����7� +XPDQ�$QDWRP\�	�

3K\VLRORJ\�±�

7KHRU\�

��� ��� �� ��

��� (5�����3� +XPDQ�$QDWRP\�	�

3K\VLRORJ\�±�

3UDFWLFDO�

��� �� �� ��

��� (5�����7� 6RFLDO�3KDUPDF\�±�

7KHRU\�

��� ��� �� ��

���� (5�����3� 6RFLDO�3KDUPDF\�±�

3UDFWLFDO�

��� �� �� ��

�
�
�
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3+$50$&(87,&6�±�7+(25<�
�

&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��
�

6FRSH��7KLV�FRXUVH�LV�GHVLJQHG�WR�LPSDUW�EDVLF�NQRZOHGJH�DQG�VNLOOV�RQ�WKH�DUW�DQG�
VFLHQFH�RI�IRUPXODWLQJ�DQG�GLVSHQVLQJ�GLIIHUHQW�SKDUPDFHXWLFDO�GRVDJH�IRUPV��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�WKH�IROORZLQJ�DVSHFWV�RI�SKDUPDFHXWLFDO�
GRVDJH�IRUPV�

��� %DVLF�FRQFHSWV��W\SHV�DQG�QHHG��
��� $GYDQWDJHV�DQG�GLVDGYDQWDJHV��PHWKRGV�RI�SUHSDUDWLRQ���IRUPXODWLRQ��
��� 3DFNDJLQJ�DQG�ODEHOOLQJ�UHTXLUHPHQWV�
��� %DVLF� TXDOLW\� FRQWURO� WHVWV�� FRQFHSWV� RI� TXDOLW\� DVVXUDQFH� DQG� JRRG�

PDQXIDFWXULQJ�SUDFWLFHV��
�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� 'HVFULEH�DERXW�WKH�GLIIHUHQW�GRVDJH�IRUPV�DQG�WKHLU�IRUPXODWLRQ�DVSHFWV�
��� ([SODLQ� WKH�DGYDQWDJHV��GLVDGYDQWDJHV��DQG�TXDOLW\� FRQWURO� WHVWV�RI� GLIIHUHQW�

GRVDJH�IRUPV��
��� 'LVFXVV�WKH�LPSRUWDQFH�RI�TXDOLW\�DVVXUDQFH�DQG�JRRG�PDQXIDFWXULQJ�

SUDFWLFHV�
�
&KDSWHU� 7RSLFV� +RXUV�
�� x� +LVWRU\�RI�WKH�SURIHVVLRQ�RI�3KDUPDF\�LQ�,QGLD�LQ�UHODWLRQ�

WR� 3KDUPDF\� HGXFDWLRQ�� LQGXVWU\�� SKDUPDF\� SUDFWLFH��
DQG�YDULRXV�SURIHVVLRQDO�DVVRFLDWLRQV��

x� 3KDUPDF\�DV�D�FDUHHU�
x� 3KDUPDFRSRHLD�� ,QWURGXFWLRQ� WR� ,3�� %3�� 863�� 1)� DQG�

([WUD� 3KDUPDFRSRHLD�� 6DOLHQW� IHDWXUHV� RI� ,QGLDQ�
3KDUPDFRSRHLD�

��

�� 3DFNDJLQJ� PDWHULDOV�� 7\SHV�� VHOHFWLRQ� FULWHULD��
DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� JODVV�� SODVWLF�� PHWDO��
UXEEHU�DV�SDFNDJLQJ�PDWHULDOV�

��

�� 3KDUPDFHXWLFDO�DLGV��2UJDQROHSWLF��&RORXULQJ��IODYRXULQJ��
DQG�VZHHWHQLQJ��DJHQWV��
3UHVHUYDWLYHV��'HILQLWLRQ��W\SHV�ZLWK�H[DPSOHV�DQG�XVHV�

��

��
�
�
�
�
�

8QLW� RSHUDWLRQV�� 'HILQLWLRQ�� REMHFWLYHV�DSSOLFDWLRQV��
SULQFLSOHV��FRQVWUXFWLRQ��DQG�ZRUNLQJV�RI��

��

6L]H�UHGXFWLRQ��KDPPHU�PLOO�DQG�EDOO�PLOO�
6L]H�VHSDUDWLRQ��&ODVVLILFDWLRQ�RI�SRZGHUV�DFFRUGLQJ�WR�,3��
&\FORQH�VHSDUDWRU��6LHYHV�DQG�VWDQGDUGV�RI�VLHYHV�
�



���_�3 D J H �
�

�
�
�
�
�
�

�

0L[LQJ��'RXEOH� FRQH�EOHQGHU�� 7XUELQH�PL[HU�� 7ULSOH� UROOHU�
PLOO�DQG�6LOYHUVRQ�PL[HU�KRPRJHQL]HU�
)LOWUDWLRQ��7KHRU\�RI�ILOWUDWLRQ��PHPEUDQH�ILOWHU�DQG�VLQWHUHG�
JODVV�ILOWHU�
'U\LQJ�� ZRUNLQJ� RI� IOXLGL]HG� EHG� GU\HU� DQG� SURFHVV� RI�
IUHH]H�GU\LQJ��
([WUDFWLRQ�� 'HILQLWLRQ�� &ODVVLILFDWLRQ�� PHWKRG�� DQG�
DSSOLFDWLRQV�

�� 7DEOHWV� ±� FRDWHG� DQG� XQFRDWHG�� YDULRXV�PRGLILHG� WDEOHWV�
�VXVWDLQHG�UHOHDVH��H[WHQGHG�UHOHDVH��IDVW�GLVVROYLQJ��PXOWL�
OD\HUHG��HWF���

��

&DSVXOHV���KDUG�DQG�VRIW�JHODWLQH�FDSVXOHV� ��
/LTXLG�RUDO�SUHSDUDWLRQV���VROXWLRQ��V\UXS��HOL[LU��HPXOVLRQ��
VXVSHQVLRQ��GU\�SRZGHU�IRU�UHFRQVWLWXWLRQ�

��

7RSLFDO� SUHSDUDWLRQV� �� RLQWPHQWV�� FUHDPV�� SDVWHV�� JHOV��
OLQLPHQWV�DQG�ORWLRQV��VXSSRVLWRULHV��DQG�SHVVDULHV�

��

1DVDO�SUHSDUDWLRQV��(DU�SUHSDUDWLRQV� ��
3RZGHUV� DQG� JUDQXOHV� �� ,QVXIIODWLRQV�� GXVWLQJ� SRZGHUV��
HIIHUYHVFHQW�SRZGHUV��DQG�HIIHUYHVFHQW�JUDQXOHV�

��

6WHULOH� IRUPXODWLRQV� ±� ,QMHFWDEOHV�� H\H� GURSV� DQG� H\H�
RLQWPHQWV�

��

,PPXQRORJLFDO� SURGXFWV�� 6HUD�� YDFFLQHV�� WR[RLGV�� DQG�
WKHLU�PDQXIDFWXULQJ�PHWKRGV����

��

�� %DVLF� VWUXFWXUH�� OD\RXW�� VHFWLRQV�� DQG� DFWLYLWLHV� RI�
SKDUPDFHXWLFDO�PDQXIDFWXULQJ�SODQWV�
4XDOLW\� FRQWURO� DQG� TXDOLW\� DVVXUDQFH�� 'HILQLWLRQ� DQG�
FRQFHSWV� RI� TXDOLW\� FRQWURO� DQG� TXDOLW\� DVVXUDQFH�� FXUUHQW�
JRRG� PDQXIDFWXULQJ� SUDFWLFH� �F*03��� ,QWURGXFWLRQ� WR� WKH�
FRQFHSW�RI�FDOLEUDWLRQ�DQG�YDOLGDWLRQ�

��

�� 1RYHO�GUXJ�GHOLYHU\�V\VWHPV��,QWURGXFWLRQ��&ODVVLILFDWLRQ�
ZLWK�H[DPSOHV��DGYDQWDJHV��DQG�FKDOOHQJHV�

��

�
�

3+$50$&(87,&6�±�35$&7,&$/�
�

&RXUVH�&RGH��(5�����3�������������������������������������������������������+RXUV����+RXUV�ZHHN��
�

6FRSH��7KLV�FRXUVH� LV�GHVLJQHG�WR�WUDLQ�WKH�VWXGHQWV� LQ�IRUPXODWLQJ�DQG�GLVSHQVLQJ�
FRPPRQ�SKDUPDFHXWLFDO�GRVDJH�IRUPV��
�
&RXUVH� 2EMHFWLYHV�� 7KLV� FRXUVH� ZLOO� GLVFXVV� DQG� WUDLQ� WKH� IROORZLQJ� DVSHFWV� RI�
SUHSDULQJ�DQG�GLVSHQVLQJ�YDULRXV�SKDUPDFHXWLFDO�GRVDJH�IRUPV�

��� &DOFXODWLRQ�RI�ZRUNLQJ�IRUPXOD�IURP�WKH�RIILFLDO�PDVWHU�IRUPXOD��
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��� )RUPXODWLRQ�RI�GRVDJH�IRUPV�EDVHG�RQ�ZRUNLQJ�IRUPXOD�
��� $SSURSULDWH�3DFNDJLQJ�DQG�ODEHOOLQJ�UHTXLUHPHQWV�
��� 0HWKRGV�RI�EDVLF�TXDOLW\�FRQWURO�WHVWV��

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� &DOFXODWH�WKH�ZRUNLQJ�IRUPXOD�IURP�WKH�JLYHQ�PDVWHU�IRUPXOD�
��� )RUPXODWH�WKH�GRVDJH�IRUP�DQG�GLVSHQVH�LQ�DQ�DSSURSULDWH�FRQWDLQHU�
��� 'HVLJQ�WKH�ODEHO�ZLWK�WKH�QHFHVVDU\�SURGXFW�DQG�SDWLHQW�LQIRUPDWLRQ�
��� 3HUIRUP�WKH�EDVLF�TXDOLW\�FRQWURO�WHVWV�IRU�WKH�FRPPRQ�GRVDJH�IRUPV�

�
3UDFWLFDOV�
�
���+DQGOLQJ�DQG�UHIHUULQJ�WKH�RIILFLDO�UHIHUHQFHV��3KDUPDFRSRHLDV��)RUPXODULHV��HWF��

IRU�UHWULHYLQJ�IRUPXODV��SURFHGXUHV��HWF����
�

���)RUPXODWLRQ� RI� WKH� IROORZLQJ� GRVDJH� IRUPV� DV� SHU� PRQRJUDSK� VWDQGDUGV� DQG�
GLVSHQVLQJ�ZLWK�DSSURSULDWH�SDFNDJLQJ�DQG�ODEHOOLQJ��
x� /LTXLG�2UDO��6LPSOH�V\UXS��3LSHUD]LQH�FLWUDWH�HOL[LU��$TXHRXV�,RGLQH�VROXWLRQ�
x� (PXOVLRQ��&DVWRU�RLO�HPXOVLRQ��&RG�OLYHU�RLO�HPXOVLRQ�
x� 6XVSHQVLRQ��&DODPLQH�ORWLRQ��0DJQHVLXP�K\GUR[LGH�PL[WXUH�
x� 2LQWPHQW��6LPSOH�RLQWPHQW�EDVH��6XOSKXU�RLQWPHQW�
x� &UHDP��&HWULPLGH�FUHDP�
x� *HO��6RGLXP�DOJLQDWH�JHO�
x� /LQLPHQW��7XUSHQWLQH�OLQLPHQW��:KLWH�OLQLPHQW�%3&�
x� 'U\�SRZGHU��(IIHUYHVFHQW�SRZGHU�JUDQXOHV��'XVWLQJ�SRZGHU�
x� 6WHULOH�,QMHFWLRQ��1RUPDO�6DOLQH��&DOFLXP�JOXFRQDWH�,QMHFWLRQ�
x� +DUG�*HODWLQH�&DSVXOH��7HWUDF\FOLQH�FDSVXOHV�
x� 7DEOHW��3DUDFHWDPRO�WDEOHWV��

���)RUPXODWLRQ� RI� DW� OHDVW� ILYH� FRPPRQO\� XVHG� FRVPHWLF� SUHSDUDWLRQV� ±� H�J�� FROG�
FUHDP��VKDPSRR��ORWLRQ��WRRWKSDVWH�HWF�
��

���'HPRQVWUDWLRQ�RQ�YDULRXV�VWDJHV�RI�WDEOHW�PDQXIDFWXULQJ�SURFHVVHV��
�
���$SSURSULDWH�PHWKRGV�RI�XVDJH�DQG�VWRUDJH�RI�DOO�GRVDJH�IRUPV� LQFOXGLQJ�VSHFLDO�

GRVDJH�VXFK�DV��GLIIHUHQW�W\SHV�RI�LQKDOHUV��VSDFHUV��LQVXOLQ�SHQV���
���'HPRQVWUDWLRQ� RI� TXDOLW\� FRQWURO� WHVWV� DQG� HYDOXDWLRQ� RI� FRPPRQ� GRVDJH� IRUPV�

YL]��WDEOHWV��FDSVXOHV��HPXOVLRQ��VWHULOH�LQMHFWLRQV�DV�SHU�WKH�PRQRJUDSKV��
�

�
�
�
�



���_�3 D J H �
�

$VVLJQPHQWV�
�
7KH�VWXGHQWV� VKDOO� EH�DVNHG� WR� VXEPLW�ZULWWHQ�DVVLJQPHQWV�RQ� WKH� IROORZLQJ� WRSLFV�
�2QH� DVVLJQPHQW� SHU� VWXGHQW� SHU� VHVVLRQDO� SHULRG�� L�H��� D� PLQLPXP� RI� 7+5((�
DVVLJQPHQWV�SHU�VWXGHQW��

��� 9DULRXV� V\VWHPV� RI�PHDVXUHV� FRPPRQO\� XVHG� LQ� SUHVFULELQJ�� FRPSRXQGLQJ�
DQG�GLVSHQVLQJ�SUDFWLFHV�

��� 0DUNHW� SUHSDUDWLRQV� �LQFOXGLQJ� )L[HG� 'RVH� &RPELQDWLRQV�� RI� HDFK� W\SH� RI�
GRVDJH� IRUPV�� WKHLU� JHQHULF� QDPH�� PLQLPXP� WKUHH� EUDQG� QDPHV� DQG� ODEHO�
FRQWHQWV�RI�WKH�GRVDJH�IRUPV�PHQWLRQHG�LQ�WKHRU\�SUDFWLFDO��

��� 2YHUYLHZ� RI� YDULRXV� PDFKLQHV� �� HTXLSPHQWV� �� LQVWUXPHQWV� LQYROYHG� LQ� WKH�
IRUPXODWLRQ� DQG� TXDOLW\� FRQWURO� RI� YDULRXV� GRVDJH� IRUPV� �� SKDUPDFHXWLFDO�
IRUPXODWLRQV���

��� 2YHUYLHZ�RI�H[WHPSRUDQHRXV�SUHSDUDWLRQV�DW�FRPPXQLW\���KRVSLWDO�SKDUPDF\�
YV��PDQXIDFWXULQJ�RI�GRVDJH�IRUPV�DW�LQGXVWULDO�OHYHO�

��� %DVLF� SKDUPDFHXWLFDO� FDOFXODWLRQV�� UDWLRV�� FRQYHUVLRQ� WR� SHUFHQWDJH� IUDFWLRQ��
DOOLJDWLRQ��SURRI�VSLULW��LVRWRQLFLW\�

�
)LHOG�9LVLW�
��
7KH� VWXGHQWV� VKDOO� EH� WDNHQ� IRU� DQ� LQGXVWULDO� YLVLW� WR� SKDUPDFHXWLFDO� LQGXVWULHV� WR�
ZLWQHVV� DQG� XQGHUVWDQG� WKH� YDULRXV� SURFHVVHV� RI� PDQXIDFWXULQJ� RI� DQ\� RI� WKH�
FRPPRQ�GRVDJH�IRUPV�YL]��WDEOHWV��FDSVXOHV��OLTXLG�RUDOV��LQMHFWDEOHV��HWF��,QGLYLGXDO�
UHSRUWV� IURP�HDFK� VWXGHQW� RQ� WKHLU� OHDUQLQJ�H[SHULHQFH� IURP� WKH� ILHOG� YLVLW� VKDOO� EH�
VXEPLWWHG��
��
� �
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3+$50$&(87,&$/�&+(0,675<�±�7+(25<�
�
&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��
�
6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� LPSDUW� EDVLF� NQRZOHGJH� RQ� WKH� FKHPLFDO�
VWUXFWXUH��VWRUDJH�FRQGLWLRQV�DQG�PHGLFLQDO�XVHV�RI�RUJDQLF�DQG� LQRUJDQLF�FKHPLFDO�
VXEVWDQFHV� XVHG� DV� GUXJV� DQG� SKDUPDFHXWLFDOV�� � $OVR�� WKLV� FRXUVH� GLVFXVVHV� WKH�
LPSXULWLHV��TXDOLW\�FRQWURO�DVSHFWV�RI�FKHPLFDO�VXEVWDQFHV�XVHG�LQ�SKDUPDFHXWLFDOV��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV� WKH� IROORZLQJ�DVSHFWV�RI� WKH�FKHPLFDO�
VXEVWDQFHV�XVHG�DV�GUXJV�DQG�SKDUPDFHXWLFDOV�IRU�YDULRXV�GLVHDVH�FRQGLWLRQV�

��� &KHPLFDO�FODVVLILFDWLRQ��FKHPLFDO�QDPH��FKHPLFDO�VWUXFWXUH��
��� 3KDUPDFRORJLFDO�XVHV��GRVHV��VWDELOLW\�DQG�VWRUDJH�FRQGLWLRQV��
��� 'LIIHUHQW�W\SHV�RI�IRUPXODWLRQV���GRVDJH�IRUP�DYDLODEOH�DQG�WKHLU�EUDQG�QDPHV�
��� ,PSXULW\�WHVWLQJ�DQG�EDVLF�TXDOLW\�FRQWURO�WHVWV�

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� 'HVFULEH� WKH�FKHPLFDO�FODVV�� VWUXFWXUH�DQG�FKHPLFDO�QDPH�RI� WKH�FRPPRQO\�
XVHG�GUXJV�DQG�SKDUPDFHXWLFDOV�RI�ERWK�RUJDQLF�DQG�LQRUJDQLF�QDWXUH�

��� 'LVFXVV� WKH� SKDUPDFRORJLFDO� XVHV�� GRVDJH� UHJLPHQ�� VWDELOLW\� LVVXHV� DQG�
VWRUDJH�FRQGLWLRQV�RI�DOO�VXFK�FKHPLFDO�VXEVWDQFHV�FRPPRQO\�XVHG�DV�GUXJV�

��� 'HVFULEH� WKH� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� DQDO\VLV�� LPSXULW\� WHVWLQJ� RI� WKH�
FKHPLFDO�VXEVWDQFHV�JLYHQ�LQ�WKH�RIILFLDO�PRQRJUDSKV�

��� ,GHQWLI\�WKH�GRVDJH�IRUP�	�WKH�EUDQG�QDPHV�RI�WKH�GUXJV�DQG�SKDUPDFHXWLFDOV�
SRSXODU�LQ�WKH�PDUNHWSODFH�

�
�
&KDSWHU� 7RSLF� +RXUV�

�� ,QWURGXFWLRQ� WR�3KDUPDFHXWLFDO�FKHPLVWU\��6FRSH�DQG�
REMHFWLYHV�
6RXUFHV� DQG� W\SHV� RI� HUURUV�� $FFXUDF\�� SUHFLVLRQ��
VLJQLILFDQW�ILJXUHV�
,PSXULWLHV� LQ� 3KDUPDFHXWLFDOV�� 6RXUFH� DQG� HIIHFW� RI�
LPSXULWLHV� LQ� 3KDUPDFRSRHLDO� VXEVWDQFHV�� LPSRUWDQFH� RI�
OLPLW� WHVW�� 3ULQFLSOH� DQG� SURFHGXUHV� RI� /LPLW� WHVWV� IRU�
FKORULGHV��VXOSKDWHV��LURQ��KHDY\�PHWDOV�DQG�DUVHQLF��

��

�� 9ROXPHWULF� DQDO\VLV�� )XQGDPHQWDOV� RI� YROXPHWULF�
DQDO\VLV�� $FLG�EDVH� WLWUDWLRQ�� QRQ�DTXHRXV� WLWUDWLRQ��
SUHFLSLWDWLRQ� WLWUDWLRQ�� FRPSOH[RPHWULF� WLWUDWLRQ�� UHGR[�
WLWUDWLRQ�
*UDYLPHWULF�DQDO\VLV��3ULQFLSOH�DQG�PHWKRG��
�

��
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�� ,QRUJDQLF� 3KDUPDFHXWLFDOV�� 3KDUPDFHXWLFDO�
IRUPXODWLRQV��PDUNHW�SUHSDUDWLRQV��VWRUDJH�FRQGLWLRQV�DQG�
XVHV�RI�
භ� +DHPDWLQLFV�� )HUURXV� VXOSKDWH�� )HUURXV� IXPDUDWH��

)HUULF�DPPRQLXP�FLWUDWH��)HUURXV�DVFRUEDWH��&DUERQ\O�
LURQ�

භ� *DVWUR�LQWHVWLQDO� $JHQWV�� $QWDFLGV� �$OXPLQLXP�
K\GUR[LGH� JHO�� 0DJQHVLXP� K\GUR[LGH�� 0DJDOGUDWH��
6RGLXP� ELFDUERQDWH�� &DOFLXP� &DUERQDWH�� $FLGLI\LQJ�
DJHQWV��$GVRUEHQWV��3URWHFWLYHV��&DWKDUWLFV�

භ� 7RSLFDO� DJHQWV�� 6LOYHU� 1LWUDWH�� ,RQLF� 6LOYHU��
&KORUKH[LGLQH� *OXFRQDWH�� +\GURJHQ� SHUR[LGH�� %RULF�
DFLG��%OHDFKLQJ�SRZGHU��3RWDVVLXP�SHUPDQJDQDWH�

භ� 'HQWDO� SURGXFWV�� &DOFLXP� FDUERQDWH�� 6RGLXP�
IOXRULGH��'HQWXUH�FOHDQHUV��'HQWXUH�DGKHVLYHV��0RXWK�
ZDVKHV�

භ� 0HGLFLQDO� JDVHV�� &DUERQ� GLR[LGH�� QLWURXV� R[LGH��
R[\JHQ�

��

�� ,QWURGXFWLRQ�WR�QRPHQFODWXUH�RI�RUJDQLF�FKHPLFDO�V\VWHPV�
ZLWK� SDUWLFXODU� UHIHUHQFH� WR� KHWHURF\FOLF� FRPSRXQGV�
FRQWDLQLQJ�XS�WR�7KUHH�ULQJV�

��

6WXG\� RI� WKH� IROORZLQJ� FDWHJRU\� RI� PHGLFLQDO� FRPSRXQGV� ZLWK� UHVSHFW� WR�
FODVVLILFDWLRQ�� FKHPLFDO� QDPH�� FKHPLFDO� VWUXFWXUH� �FRPSRXQGV� PDUNHG�
ZLWK
��XVHV��VWDELOLW\�DQG�VWRUDJH�FRQGLWLRQV��GLIIHUHQW�W\SHV�RI�IRUPXODWLRQV�
DQG�WKHLU�SRSXODU�EUDQG�QDPHV�

�� 'UXJV�$FWLQJ�RQ�&HQWUDO�1HUYRXV�6\VWHP�
x� $QDHVWKHWLFV�� 7KLRSHQWDO� 6RGLXP
�� .HWDPLQH�

+\GURFKORULGH
��3URSRIRO�
භ� 6HGDWLYHV� DQG� +\SQRWLFV��'LD]HSDP
�� $OSUD]RODP
��

1LWUD]HSDP��3KHQREDUELWDO
�
භ� $QWLSV\FKRWLFV�� &KORUSURPD]LQH� +\GURFKORULGH
��

+DORSHULGRO
�� 5LVSHULGRQH
�� 6XOSLULGH
�� 2ODQ]DSLQH��
4XHWLDSLQH��/XUDVLGRQH�

භ� $QWLFRQYXOVDQWV�� 3KHQ\WRLQ
�� &DUEDPD]HSLQH
��
&ORQD]HSDP�� 9DOSURLF� $FLG
�� *DEDSHQWLQ
��
7RSLUDPDWH��9LJDEDWULQ��/DPRWULJLQH�

භ� $QWL�'HSUHVVDQWV�� $PLWULSW\OLQH� +\GURFKORULGH
��
,PLSUDPLQH� +\GURFKORULGH
�� )OXR[HWLQH
�� 9HQODID[LQH��
'XOR[HWLQH�� 6HUWUDOLQH�� &LWDORSUDP�� (VFLWDORSUDP��
)OXYR[DPLQH��3DUR[HWLQH�

��

�� 'UXJV�$FWLQJ�RQ�$XWRQRPLF�1HUYRXV�6\VWHP�
භ� 6\PSDWKRPLPHWLF� $JHQWV�� 'LUHFW� $FWLQJ�� 1RU�

(SLQHSKULQH
�� (SLQHSKULQH�� 3KHQ\OHSKULQH��

��
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'RSDPLQH
�� 7HUEXWDOLQH�� 6DOEXWDPRO� �$OEXWHURO���
1DSKD]ROLQH
�� 7HWUDK\GUR]ROLQH�� ,QGLUHFW� $FWLQJ�
$JHQWV�� +\GUR[\� $PSKHWDPLQH�� 3VHXGRHSKHGULQH��
$JHQWV� :LWK� 0L[HG� 0HFKDQLVP�� (SKHGULQH��
0HWDUDPLQRO�

භ� $GUHQHUJLF�$QWDJRQLVWV��$OSKD�$GUHQHUJLF�%ORFNHUV��
7ROD]ROLQH��3KHQWRODPLQH�

භ� 3KHQR[\EHQ]DPLQH�� 3UD]RVLQ�� %HWD� $GUHQHUJLF�
%ORFNHUV��3URSUDQRORO
��$WHQRORO
��&DUYHGLORO�

භ� &KROLQHUJLF� 'UXJV� DQG� 5HODWHG� $JHQWV�� 'LUHFW�
$FWLQJ� $JHQWV�� $FHW\OFKROLQH
�� &DUEDFKRO�� $QG�
3LORFDUSLQH�� &KROLQHVWHUDVH� ,QKLELWRUV�� 1HRVWLJPLQH
��
(GURSKRQLXP� &KORULGH�� 7DFULQH� +\GURFKORULGH��
3UDOLGR[LPH�&KORULGH��(FKRWKLRSDWH�,RGLGH�

භ� &KROLQHUJLF� %ORFNLQJ� $JHQWV�� $WURSLQH� 6XOSKDWH
��
,SUDWURSLXP�%URPLGH�
6\QWKHWLF� &KROLQHUJLF� %ORFNLQJ� $JHQWV��
7URSLFDPLGH�� &\FORSHQWRODWH� +\GURFKORULGH�� &OLGLQLXP�
%URPLGH��'LF\FORPLQH�+\GURFKORULGH
��

�� 'UXJV�$FWLQJ�RQ�&DUGLRYDVFXODU�6\VWHP�
භ� $QWL�$UUK\WKPLF� 'UXJV�� 4XLQLGLQH� 6XOSKDWH��

3URFDLQDPLGH� +\GURFKORULGH�� 9HUDSDPLO�� 3KHQ\WRLQ�
6RGLXP
�� /LGRFDLQH� +\GURFKORULGH�� /RUFDLQLGH�
+\GURFKORULGH��$PLRGDURQH�DQG�6RWDORO�

භ� $QWL�+\SHUWHQVLYH� $JHQWV�� 3URSUDQRORO
�� &DSWRSULO
��
5DPLSULO�� 0HWK\OGRSDWH� +\GURFKORULGH�� &ORQLGLQH�
+\GURFKORULGH��+\GUDOD]LQH�+\GURFKORULGH��1LIHGLSLQH��

භ� $QWLDQJLQDO�$JHQWV��,VRVRUELGH�'LQLWUDWH�

��

�� 'LXUHWLFV�� $FHWD]RODPLGH�� )UXVHPLGH
�� %XPHWDQLGH��
&KORUWKDOLGRQH�� %HQ]WKLD]LGH�� 0HWROD]RQH�� ;LSDPLGH��
6SLURQRODFWRQH�

��

�� +\SRJO\FHPLF� $JHQWV�� ,QVXOLQ� DQG� ,WV� 3UHSDUDWLRQV��
0HWIRUPLQ
�� *OLEHQFODPLGH
�� *OLPHSLULGH�� 3LRJOLWD]RQH��
5HSDJOLQLGH��*OLIOR]LQV��*OLSWLQV��

��

��� $QDOJHVLF� $QG� $QWL�,QIODPPDWRU\� $JHQWV�� 0RUSKLQH�
$QDORJXHV�� 1DUFRWLF� $QWDJRQLVWV�� 1RQVWHURLGDO� $QWL�
,QIODPPDWRU\� $JHQWV� �16$,'V�� �� $VSLULQ
�� 'LFORIHQDF��
,EXSURIHQ
�� 3LUR[LFDP�� &HOHFR[LE�� 0HIHQDPLF� $FLG��
3DUDFHWDPRO
��$FHFORIHQDF�

��

��� $QWL�,QIHFWLYH�$JHQWV�
භ� $QWLIXQJDO� $JHQWV�� $PSKRWHULFLQ�%�� *ULVHRIXOYLQ��

0LFRQD]ROH�� .HWRFRQD]ROH
�� ,WUDFRQD]ROH��
)OXFRQD]ROH
��1DIWLILQH�+\GURFKORULGH�

��
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භ� 8ULQDU\� 7UDFW� $QWL�,QIHFWLYH� $JHQWV�� 1RUIOR[DFLQ��
&LSURIOR[DFLQ��2IOR[DFLQ
��0R[LIOR[DFLQ���

භ� $QWL�7XEHUFXODU� $JHQWV�� ,1+
�� (WKDPEXWRO�� 3DUD�
$PLQR� 6DOLF\OLF� $FLG�� 3\UD]LQDPLGH�� 5LIDPSLFLQ��
%HGDTXLOLQH��'HODPDQLG��3UHWRPDQLG
�

භ� $QWLYLUDO� $JHQWV�� $PDQWDGLQH� +\GURFKORULGH��
,GR[XULGLQH�� $F\FORYLU
�� )RVFDUQHW�� =LGRYXGLQH��
5LEDYLULQ��5HPGHVLYLU��)DYLSLUDYLU�

භ� $QWLPDODULDOV�� 4XLQLQH� 6XOSKDWH�� &KORURTXLQH�
3KRVSKDWH
�� 3ULPDTXLQH� 3KRVSKDWH�� 0HIORTXLQH
��
&\FORJXDQLO��3\ULPHWKDPLQH��$UWHPLVLQLQ�

භ� 6XOIRQDPLGHV��6XOIDQLODPLGH��6XOIDGLD]LQH��6XOIDPHWKR
[D]ROH�� 6XOIDFHWDPLGH
�� 0DIHQLGH� $FHWDWH��
&RWULPR[D]ROH��'DSVRQH
�

��� $QWLELRWLFV�� 3HQLFLOOLQ� � � *�� $PR[LFLOOLQ
�� &OR[DFLOOLQ��
6WUHSWRP\FLQ�� 7HWUDF\FOLQHV�� 'R[\F\FOLQH�� 0LQRF\FOLQH��
0DFUROLGHV��(U\WKURP\FLQ��$]LWKURP\FLQ��0LVFHOODQHRXV��
&KORUDPSKHQLFRO
�&OLQGDP\FLQ�

��

��� $QWL�1HRSODVWLF� $JHQWV��&\FORSKRVSKDPLGH
�� %XVXOIDQ��
0HUFDSWRSXULQH�� )OXRURXUDFLO
�� 0HWKRWUH[DWH��
'DFWLQRP\FLQ�� 'R[RUXELFLQ� +\GURFKORULGH�� 9LQEODVWLQH�
6XOSKDWH��&LVSODWLQ
��'URPRVWDQRORQH�3URSLRQDWH�

��

�
�
�

3+$50$&(87,&$/�&+(0,675<�±�35$&7,&$/�
�
&RXUVH�&RGH��(5�����3�����������������������������������������������������+RXUV����+RXUV�ZHHN��
�
6FRSH��7KLV�FRXUVH� LV�GHVLJQHG�WR� LPSDUW�EDVLF� WUDLQLQJ�DQG�KDQGV�RQ�H[SHULHQFHV�
WR� V\QWKHVLV� FKHPLFDO� VXEVWDQFHV� XVHG� DV� GUXJV� DQG� SKDUPDFHXWLFDOV�� � $OVR�� WR�
SHUIRUP� WKH� TXDOLW\� FRQWURO� WHVWV�� LPSXULW\� WHVWLQJ�� WHVW� IRU� SXULW\� DQG� V\VWHPDWLF�
TXDOLWDWLYH�DQDO\VLV�RI�FKHPLFDO�VXEVWDQFHV�XVHG�DV�GUXJV�DQG�SKDUPDFHXWLFDOV��
�
&RXUVH� 2EMHFWLYHV�� 7KLV� FRXUVH� ZLOO� SURYLGH� WKH� KDQGV�RQ� H[SHULHQFH� RQ� WKH�
IROORZLQJ�DVSHFWV�RI�FKHPLFDO�VXEVWDQFHV�XVHG�DV�GUXJV�DQG�SKDUPDFHXWLFDOV��

��� /LPLW�WHVWV�DQG�DVVD\V�RI�VHOHFWHG�FKHPLFDO�VXEVWDQFHV�DV�SHU�WKH�PRQRJUDSK�
��� 9ROXPHWULF�DQDO\VLV�RI�WKH�FKHPLFDO�VXEVWDQFHV�
��� %DVLFV�RI�SUHSDUDWRU\�FKHPLVWU\�DQG�WKHLU�DQDO\VLV�
��� 6\VWHPDWLF�TXDOLWDWLYH�DQDO\VLV�IRU�WKH�LGHQWLILFDWLRQ�RI�WKH�FKHPLFDO�GUXJV�

�
�
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&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� 3HUIRUP�WKH�OLPLW�WHVWV�IRU�YDULRXV�LQRUJDQLF�HOHPHQWV�DQG�UHSRUW�
��� 3UHSDUH�VWDQGDUG�VROXWLRQV�XVLQJ�WKH�SULQFLSOHV�RI�YROXPHWULF�DQDO\VLV�
��� 7HVW� WKH�SXULW\�RI� WKH�VHOHFWHG�LQRUJDQLF�DQG�RUJDQLF�FRPSRXQGV�DJDLQVW� WKH�

PRQRJUDSK�VWDQGDUGV�
��� 6\QWKHVL]H� WKH� VHOHFWHG� FKHPLFDO� VXEVWDQFHV� DV� SHU� WKH� VWDQGDUG� V\QWKHWLF�

VFKHPH�
��� 3HUIRUP� TXDOLWDWLYH� WHVWV� WR� V\VWHPDWLFDOO\� LGHQWLI\� WKH� XQNQRZQ� FKHPLFDO�

VXEVWDQFHV�
�
3UDFWLFDOV�
�
6��1R�� ([SHULPHQW�

�� /LPLW�WHVW�IRU�
භ� &KORULGHV��VXOSKDWH��,URQ��KHDY\�PHWDOV�

�� ,GHQWLILFDWLRQ�WHVWV�IRU�$QLRQV�DQG�&DWLRQV�DV�SHU�,QGLDQ�3KDUPDFRSRHLD�
�� )XQGDPHQWDOV�RI�9ROXPHWULF�DQDO\VLV�

3UHSDUDWLRQ� RI� VWDQGDUG� VROXWLRQ� DQG� VWDQGDUGL]DWLRQ� RI� 6RGLXP�
+\GUR[LGH���3RWDVVLXP�3HUPDQJDQDWH�

�� $VVD\�RI�WKH�IROORZLQJ�FRPSRXQGV�
භ� )HUURXV�VXOSKDWH��E\�UHGR[�WLWUDWLRQ�
භ� &DOFLXP�JOXFRQDWH�E\�FRPSOH[RPHWULF�
භ� 6RGLXP�FKORULGH�E\�0RGLILHG�9ROKDUG
V�PHWKRG�
භ� $VFRUELF�DFLG�E\�LRGRPHWU\��
භ� ,EXSURIHQ�E\�DONDOLPHWU\�

�� �)XQGDPHQWDOV�RI�SUHSDUDWLYH�RUJDQLF�FKHPLVWU\�
�'HWHUPLQDWLRQ�RI�0HOWLQJ�SRLQW�DQG�ERLOLQJ�SRLQW�RI�RUJDQLF�FRPSRXQGV�

�� 3UHSDUDWLRQ�RI�RUJDQLF�FRPSRXQGV�
x� %HQ]RLF�DFLG�IURP�%HQ]DPLGH�
x� 3LFULF�DFLG�IURP�3KHQRO�

�� ,GHQWLILFDWLRQ�DQG�WHVW�IRU�SXULW\�RI�SKDUPDFHXWLFDOV�
$VSLULQ��&DIIHLQH��3DUDFHWDPRO��6XOIDQLODPLGH�

�� �6\VWHPDWLF�4XDOLWDWLYH�DQDO\VLV�H[SHULPHQWV����VXEVWDQFHV��
�
� �



���_�3 D J H �
�

$VVLJQPHQWV�
�
7KH� VWXGHQWV� VKDOO� EH� DVNHG� WR� VXEPLW� WKH� ZULWWHQ� DVVLJQPHQWV� RQ� WKH� IROORZLQJ�
WRSLFV��2QH�DVVLJQPHQW�SHU�VWXGHQW�SHU�VHVVLRQDO�SHULRG��L�H���D�PLQLPXP�RI�7+5((�
DVVLJQPHQWV�SHU�VWXGHQW��

��� 'LIIHUHQW�PRQRJUDSKV�DQG�IRUPXODULHV�DYDLODEOH�DQG�WKHLU�PDMRU�FRQWHQWV�
��� 6LJQLILFDQFH� RI� TXDOLW\� FRQWURO� DQG� TXDOLW\� DVVXUDQFH� LQ� SKDUPDFHXWLFDO�

LQGXVWULHV�
��� 2YHUYLHZ�RQ�*UHHQ�&KHPLVWU\�
��� 9DULRXV�VRIWZDUH�SURJUDPV�DYDLODEOH�IRU�FRPSXWHU�DLGHG�GUXJ�GLVFRYHU\�
��� 9DULRXV�LQVWUXPHQWDWLRQV�XVHG�IRU�FKDUDFWHUL]DWLRQ�DQG�TXDQWLILFDWLRQ�RI�GUXJ�

�
�
�
�
� �



���_�3 D J H �
�

3+$50$&2*126<�±�7+(25<�
�

&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��
�

6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� LPSDUW� NQRZOHGJH� RQ� WKH� PHGLFLQDO� XVHV� RI�
YDULRXV� GUXJV� RI� QDWXUDO� RULJLQ�� $OVR�� WKH� FRXUVH� HPSKDVL]HV� WKH� IXQGDPHQWDO�
FRQFHSWV� LQ� WKH� HYDOXDWLRQ� RI� FUXGH� GUXJV�� DOWHUQDWLYH� V\VWHPV� RI� PHGLFLQH��
QXWUDFHXWLFDOV��DQG�KHUEDO�FRVPHWLFV��
�
&RXUVH� 2EMHFWLYHV�� 7KLV� FRXUVH� ZLOO� GLVFXVV� WKH� IROORZLQJ� DVSHFWV� RI� GUXJ�
VXEVWDQFHV�GHULYHG�IURP�QDWXUDO�UHVRXUFHV��

��� 2FFXUUHQFH�� GLVWULEXWLRQ�� LVRODWLRQ�� LGHQWLILFDWLRQ� WHVWV� RI� FRPPRQ�
SK\WRFRQVWLWXHQWV�

��� 7KHUDSHXWLF� DFWLYLW\� DQG� SKDUPDFHXWLFDO� DSSOLFDWLRQV� RI� YDULRXV� QDWXUDO� GUXJ�
VXEVWDQFHV�DQG�SK\WRFRQVWLWXHQWV�

��� %LRORJLFDO� VRXUFH�� FKHPLFDO� FRQVWLWXHQWV� RI� VHOHFWHG� FUXGH� GUXJV� DQG� WKHLU�
WKHUDSHXWLF�HIILFDF\�LQ�FRPPRQ�GLVHDVHV�DQG�DLOPHQWV�

��� %DVLF� FRQFHSWV� LQ� TXDOLW\� FRQWURO� RI� FUXGH� GUXJV� DQG� YDULRXV� V\VWHP� RI�
PHGLFLQHV�

��� $SSOLFDWLRQV�RI�KHUEV�LQ�KHDOWK�IRRGV�DQG�FRVPHWLFV��
�

&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� ,GHQWLI\�WKH�LPSRUWDQW�FRPPRQ�FUXGH�GUXJV�RI�QDWXUDO�RULJLQ�
��� 'HVFULEH�WKH�XVHV�RI�KHUEV�LQ�QXWUDFHXWLFDOV�DQG�FRVPHFHXWLFDOV�
��� 'LVFXVV�WKH�SULQFLSOHV�RI�DOWHUQDWLYH�V\VWHP�RI�PHGLFLQHV�
��� 'HVFULEH�WKH�LPSRUWDQFH�RI�TXDOLW\�FRQWURO�RI�GUXJV�RI�QDWXUDO�RULJLQ�

�
�
&KDSWHU� 7RSLF� +RXUV�

�� 'HILQLWLRQ��KLVWRU\��SUHVHQW�VWDWXV�DQG�VFRSH�RI�
3KDUPDFRJQRV\�

��

�� &ODVVLILFDWLRQ�RI�GUXJV��
භ� $OSKDEHWLFDO�
භ� 7D[RQRPLFDO�
භ� 0RUSKRORJLFDO�
භ� 3KDUPDFRORJLFDO�
භ� &KHPLFDO�
භ� &KHPR�WD[RQRPLFDO�

��

�� 4XDOLW\�FRQWURO�RI�FUXGH�GUXJV��
භ� 'LIIHUHQW�PHWKRGV�RI�DGXOWHUDWLRQ�RI�FUXGH�GUXJV�
භ� (YDOXDWLRQ�RI�FUXGH�GUXJV�

��
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�� %ULHI� RXWOLQH� RI� RFFXUUHQFH�� GLVWULEXWLRQ�� LVRODWLRQ��
LGHQWLILFDWLRQ� WHVWV�� WKHUDSHXWLF� DFWLYLW\� DQG� SKDUPDFHXWLFDO�
DSSOLFDWLRQV�RI�DONDORLGV��WHUSHQRLGV��JO\FRVLGHV��YRODWLOH�RLOV��
WDQQLQV�DQG�UHVLQV��

��

�� �%LRORJLFDO�VRXUFH��FKHPLFDO�FRQVWLWXHQWV�DQG�WKHUDSHXWLF�
HIILFDF\�RI�WKH�IROORZLQJ�FDWHJRULHV�RI�FUXGH�GUXJV��

���
�
�
�
�
�
�

/D[DWLYHV� $ORH��&DVWRU�RLO��,VSDJKXOD��6HQQD�
&DUGLRWRQLF� 'LJLWDOLV��$UMXQD�
&DUPLQDWLYHV�DQG�
*�,��UHJXODWRUV�

&RULDQGHU��)HQQHO��&DUGDPRP��
*LQJHU��&ORYH��%ODFN�3HSSHU��
$VDIRHWLGD��1XWPHJ��&LQQDPRQ�

$VWULQJHQWV� 0\UREDODQ��%ODFN�&DWHFKX��3DOH�
&DWHFKX�

'UXJV�DFWLQJ�RQ�
QHUYRXV�V\VWHP�

+\RVF\DPXV��%HOODGRQQD��
(SKHGUD��2SLXP��7HD�OHDYHV��
&RIIHH�VHHGV��&RFD�

$QWL�K\SHUWHQVLYH� 5DXZROILD�
$QWL�WXVVLYH� 9DVDND��7ROX�%DOVDP�
$QWL�UKHXPDWLFV� &ROFKLFXP�VHHG�
$QWL�WXPRXU� 9LQFD��3RGRSK\OOXP�
$QWLGLDEHWLFV� 3WHURFDUSXV��*\PQHPD�
'LXUHWLFV� *RNKUX��3XQDUQDYD�
$QWL�G\VHQWHULF� ,SHFDFXDQKD�
$QWLVHSWLFV�DQG�
GLVLQIHFWDQWV�

%HQ]RLQ��0\UUK��1HHP��7XUPHULF�

$QWLPDODULDOV� &LQFKRQD��$UWHPLVLD�
2[\WRFLF� (UJRW�
9LWDPLQV� &RG�OLYHU�RLO��6KDUN�OLYHU�RLO�
(Q]\PHV� 3DSD\D��'LDVWDVH��3DQFUHDWLQ��

<HDVW�
3KDUPDFHXWLFDO�
$LGV�

.DROLQ��/DQROLQ��%HHVZD[��$FDFLD��
7UDJDFDQWK��6RGLXP�DOJLQDWH��$JDU��
*XDU�JXP��*HODWLQH�

0LVFHOODQHRXV� 6TXLOO��*DOOV��$VKZDJDQGKD��7XOVL��
*XJJXO�

�� 3ODQW�ILEUHV�XVHG�DV�VXUJLFDO�GUHVVLQJV��&RWWRQ��VLON��ZRRO�
DQG�UHJHQHUDWHG�ILEUHV�
6XWXUHV�±�6XUJLFDO�&DWJXW�DQG�/LJDWXUHV�

��

�� භ�%DVLF�SULQFLSOHV�LQYROYHG�LQ�WKH�WUDGLWLRQDO�V\VWHPV�RI�
PHGLFLQH�OLNH��$\XUYHGD��6LGGKD��8QDQL�DQG�+RPHRSDWK\�
�
භ�0HWKRG�RI�SUHSDUDWLRQ�RI�$\XUYHGLF�IRUPXODWLRQV�OLNH��
$ULVWD��$VDYD��*XWLND��7DLOD��&KXUQD��/HK\D�DQG�%KDVPD��

��
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�� 5ROH�RI�PHGLFLQDO�DQG�DURPDWLF�SODQWV�LQ�QDWLRQDO�HFRQRP\�
DQG�WKHLU�H[SRUW�SRWHQWLDO�

��

�� +HUEV�DV�KHDOWK�IRRG��
%ULHI�LQWURGXFWLRQ�DQG�WKHUDSHXWLF�DSSOLFDWLRQV�RI��
1XWUDFHXWLFDOV��$QWLR[LGDQWV��3UR�ELRWLFV��3UH�ELRWLFV��'LHWDU\�
ILEUHV��2PHJD���IDWW\�DFLGV��6SLUXOLQD��&DURWHQRLGV��6R\D�
DQG�*DUOLF�

��

��� ,QWURGXFWLRQ�WR�KHUEDO�IRUPXODWLRQV� ��
��� +HUEDO�FRVPHWLFV��

6RXUFHV��FKHPLFDO�FRQVWLWXHQWV��FRPPHUFLDO�SUHSDUDWLRQV��
WKHUDSHXWLF�DQG�FRVPHWLF�XVHV�RI��$ORH�YHUD�JHO��$OPRQG�RLO��
/DYHQGHU�RLO��2OLYH�RLO��5RVHPDU\�RLO��6DQGDO�:RRG�RLO�

��

��� 3K\WRFKHPLFDO�LQYHVWLJDWLRQ�RI�GUXJV� ��
�

�
3+$50$&2*126<�±�35$&7,&$/�

�
&RXUVH�&RGH��(5�����3�������������������������������������������������������+RXUV����+RXUV�ZHHN��

�
6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� WUDLQ� WKH� VWXGHQWV� LQ� SK\VLFDO� LGHQWLILFDWLRQ��
PRUSKRORJLFDO� FKDUDFWHUL]DWLRQ�� SK\VLFDO� DQG� FKHPLFDO� FKDUDFWHUL]DWLRQ�� DQG�
HYDOXDWLRQ�RI�FRPPRQO\�XVHG�KHUEDO�GUXJV���
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�SURYLGH�KDQGV�RQ�H[SHULHQFHV�WR�WKH�VWXGHQWV�
LQ��

��� ,GHQWLILFDWLRQ�RI�WKH�FUXGH�GUXJV�EDVHG�RQ�WKHLU�PRUSKRORJLFDO�FKDUDFWHULVWLFV�
��� 9DULRXV� FKDUDFWHULVWLF� DQDWRPLFDO� FKDUDFWHULVWLFV� RI� WKH� KHUEDO� GUXJV� VWXGLHG�

WKURXJK�WUDQVYHUVH�VHFWLRQ�
��� 3K\VLFDO�DQG�FKHPLFDO�WHVWV�WR�HYDOXDWH�WKH�FUXGH�GUXJV��

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� ,GHQWLI\�WKH�JLYHQ�FUXGH�GUXJV�EDVHG�RQ�WKH�PRUSKRORJLFDO�FKDUDFWHULVWLFV�
��� 7DNH�D�WUDQVYHUVH�VHFWLRQ�RI�WKH�JLYHQ�FUXGH�GUXJV�
��� 'HVFULEH� WKH� DQDWRPLFDO� FKDUDFWHULVWLFV� RI� WKH� JLYHQ� FUXGH� GUXJ� XQGHU�

PLFURVFRSLFDO�FRQGLWLRQV�
��� &DUU\�RXW�WKH�SK\VLFDO�DQG�FKHPLFDO�WHVWV�WR�HYDOXDWH�WKH�JLYHQ�FUXGH�GUXJV�

�
�
�
�
�
�
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3UDFWLFDOV�
�
���0RUSKRORJLFDO�,GHQWLILFDWLRQ�RI�WKH�IROORZLQJ�GUXJV��
,VSDJKXOD�� 6HQQD�� &RULDQGHU�� )HQQHO�� &DUGDPRP��*LQJHU�� 1XWPHJ�� %ODFN� 3HSSHU��
&LQQDPRQ��&ORYH�� (SKHGUD��5DXZROILD��*RNKUX��3XQDUQDYD��&LQFKRQD��$JDU��
�
�
���*URVV�DQDWRPLFDO�VWXGLHV��7UDQVYHUVH�6HFWLRQ��RI�WKH�IROORZLQJ�GUXJV���
$MZDLQ�� 'DWXUD�� &LQQDPRQ�� &LQFKRQD�� &RULDQGHU�� $VKZDJDQGKD�� /LTXRULFH�� &ORYH��
&XUFXPD��1X[�YRPLFD��9DVDND�
�
��� 3K\VLFDO� DQG� FKHPLFDO� WHVWV� IRU� HYDOXDWLRQ� RI� DQ\� ),9(� RI� WKH� IROORZLQJ�
GUXJV��
$VDIRHWLGD�� %HQ]RLQ�� 3DOH� FDWHFKX�� %ODFN� FDWHFKX��&DVWRU� RLO�� $FDFLD�� 7UDJDFDQWK��
$JDU��*XDU�JXP��*HODWLQH��
�
$VVLJQPHQWV�
�
7KH� VWXGHQWV� VKDOO� EH� DVNHG� WR� VXEPLW� WKH� ZULWWHQ� DVVLJQPHQWV� RQ� WKH� IROORZLQJ�
WRSLFV��2QH�DVVLJQPHQW�SHU�VWXGHQW�SHU�VHVVLRQDO�SHULRG��L�H���D�PLQLPXP�RI�7+5((�
DVVLJQPHQWV�SHU�VWXGHQW��

��� 0DUNHW� SUHSDUDWLRQV� RI� YDULRXV� GRVDJH� IRUPV� RI� $\XUYHGLF�� 8QDQL�� 6LGGKD��
+RPHRSDWKLF� �&ODVVLFDO� DQG� 3URSULHWDU\��� LQGLFDWLRQV�� DQG� WKHLU� ODEHOOLQJ�
UHTXLUHPHQWV�

��� 0DUNHW� SUHSDUDWLRQV� RI� YDULRXV� KHUEDO� IRUPXODWLRQV� DQG� KHUEDO� FRVPHWLFV��
LQGLFDWLRQV��DQG�WKHLU�ODEHOOLQJ�UHTXLUHPHQWV�

��� +HUE�'UXJ� LQWHUDFWLRQV� GRFXPHQWHG� LQ� WKH� OLWHUDWXUH� DQG� WKHLU� FOLQLFDO�
VLJQLILFDQFHV�

�
)LHOG�9LVLW�
�
7KH� VWXGHQWV� VKDOO� EH� WDNHQ� LQ� JURXSV� WR� D� PHGLFLQDO� JDUGHQ� WR� ZLWQHVV� DQG�
XQGHUVWDQG�WKH�QDWXUH�RI�YDULRXV�PHGLFLQDO�SODQWV�GLVFXVVHG� LQ�WKHRU\�DQG�SUDFWLFDO�
FRXUVHV��$GGLWLRQDOO\�� WKH\�VKDOO�EH� WDNHQ� LQ�JURXSV� WR� WKH�SKDUPDFLHV�RI� WUDGLWLRQDO�
V\VWHPV� RI� PHGLFLQHV� WR� XQGHUVWDQG� WKH� DYDLODELOLW\� RI� YDULRXV� GRVDJH� IRUPV� DQG�
WKHLU� ODEHOOLQJ� UHTXLUHPHQWV�� ,QGLYLGXDO� UHSRUWV� IURP� HDFK� VWXGHQW� RQ� WKHLU� OHDUQLQJ�
H[SHULHQFH�IURP�WKH�ILHOG�YLVLW�VKDOO�EH�VXEPLWWHG��
�
�

�
�
�
�
�
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�

&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��
�

6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� LPSDUW� EDVLF� NQRZOHGJH� RQ� WKH� VWUXFWXUH� DQG�
IXQFWLRQV� RI� WKH� KXPDQ� ERG\�� ,W� KHOSV� LQ� XQGHUVWDQGLQJ� ERWK� KRPHRVWDVLV�
PHFKDQLVPV�DQG�KRPHRVWDWLF�LPEDODQFHV�RI�YDULRXV�V\VWHPV�RI�WKH�KXPDQ�ERG\��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�WKH�IROORZLQJ���

��� 6WUXFWXUH� DQG� IXQFWLRQV� RI� WKH� YDULRXV� RUJDQ� V\VWHPV� DQG� RUJDQV� RI� WKH�
KXPDQ�ERG\�

��� +RPHRVWDWLF�PHFKDQLVPV�DQG�WKHLU�LPEDODQFHV�LQ�WKH�KXPDQ�ERG\�
��� 9DULRXV� YLWDO� SK\VLRORJLFDO� SDUDPHWHUV� RI� WKH� KXPDQ� ERG\� DQG� WKHLU�

VLJQLILFDQFHV�
�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� 'HVFULEH�WKH�YDULRXV�RUJDQ�V\VWHPV�RI�WKH�KXPDQ�ERG\�
��� 'LVFXVV�WKH�DQDWRPLFDO�IHDWXUHV�RI�WKH�LPSRUWDQW�KXPDQ�RUJDQV�DQG�WLVVXHV�
��� ([SODLQ�WKH�KRPHRVWDWLF�PHFKDQLVPV�UHJXODWLQJ�WKH�QRUPDO�SK\VLRORJ\�LQ�WKH�

KXPDQ�V\VWHP�
��� 'LVFXVV� WKH� VLJQLILFDQFH� RI� YDULRXV� YLWDO� SK\VLRORJLFDO� SDUDPHWHUV� RI� WKH�

KXPDQ�ERG\�
�
�

&KDSWHU� 7RSLF� +RXUV�
�� 6FRSH�RI�$QDWRP\�DQG�3K\VLRORJ\�

'HILQLWLRQ�RI�YDULRXV�WHUPLQRORJLHV�
��

�� 6WUXFWXUH�RI�&HOO��&RPSRQHQWV�DQG�LWV�IXQFWLRQV� ��
�� 7LVVXHV� RI� WKH� KXPDQ� ERG\�� (SLWKHOLDO�� &RQQHFWLYH��

0XVFXODU� DQG� 1HUYRXV� WLVVXHV� ±� WKHLU� VXE�W\SHV� DQG�
FKDUDFWHULVWLFV��

��

�� 2VVHRXV� V\VWHP�� VWUXFWXUH� DQG� IXQFWLRQV� RI� ERQHV� RI�
D[LDO�DQG�DSSHQGLFXODU�VNHOHWRQ�
&ODVVLILFDWLRQ�� W\SHV�DQG�PRYHPHQWV�RI� MRLQWV��GLVRUGHUV�
RI�MRLQWV�

��
�

��

�� +DHPRSRLHWLF�V\VWHP�
භ� &RPSRVLWLRQ�DQG�IXQFWLRQV�RI�EORRG�
භ� 3URFHVV�RI�+HPRSRLHVLV�
භ� &KDUDFWHULVWLFV� DQG� IXQFWLRQV� RI� 5%&V�� :%&V�� DQG�

SODWHOHWV�
භ� 0HFKDQLVP�RI�%ORRG�&ORWWLQJ�
භ� ,PSRUWDQFH�RI�%ORRG�JURXSV�

��
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�� /\PSKDWLF�V\VWHP�
භ� /\PSK�DQG� O\PSKDWLF�V\VWHP��FRPSRVLWLRQ�� IXQFWLRQ�DQG�

LWV�IRUPDWLRQ��
භ� 6WUXFWXUH�DQG�IXQFWLRQV�RI�VSOHHQ�DQG�O\PSK�QRGH��

��

�� &DUGLRYDVFXODU�V\VWHP�
භ� $QDWRP\�DQG�3K\VLRORJ\�RI�KHDUW�
භ� %ORRG�YHVVHOV�DQG�FLUFXODWLRQ� �3XOPRQDU\�� FRURQDU\�DQG�

V\VWHPLF�FLUFXODWLRQ��
භ� &DUGLDF�F\FOH�DQG�+HDUW�VRXQGV��%DVLFV�RI�(&*�
භ� %ORRG�SUHVVXUH�DQG�LWV�UHJXODWLRQ�

��

�� 5HVSLUDWRU\�V\VWHP�
භ� $QDWRP\�RI�UHVSLUDWRU\�RUJDQV�DQG�WKHLU�IXQFWLRQV��
භ� 5HJXODWLRQ��DQG�0HFKDQLVP�RI�UHVSLUDWLRQ��
භ� 5HVSLUDWRU\�YROXPHV�DQG�FDSDFLWLHV�±�GHILQLWLRQV�

��

�� 'LJHVWLYH�V\VWHP�
භ� $QDWRP\�DQG�3K\VLRORJ\�RI�WKH�*,7�
භ� $QDWRP\�DQG�IXQFWLRQV�RI�DFFHVVRU\�JODQGV�
භ� 3K\VLRORJ\�RI�GLJHVWLRQ�DQG�DEVRUSWLRQ�

��

��� 6NHOHWDO�PXVFOHV�
භ� +LVWRORJ\�
භ� 3K\VLRORJ\�RI�PXVFOH�FRQWUDFWLRQ�
භ� 'LVRUGHU�RI�VNHOHWDO�PXVFOHV�

��

��� 1HUYRXV�V\VWHP�
භ� &ODVVLILFDWLRQ�RI�QHUYRXV�V\VWHP�
භ� $QDWRP\�DQG�SK\VLRORJ\�RI�FHUHEUXP��FHUHEHOOXP��PLG�

EUDLQ�
භ� )XQFWLRQ�RI�K\SRWKDODPXV��PHGXOOD�REORQJDWD�DQG�EDVDO�

JDQJOLD�
භ� 6SLQDO�FRUG�VWUXFWXUH�DQG�UHIOH[HV�
භ� 1DPHV�DQG�IXQFWLRQV�RI�FUDQLDO�QHUYHV��
භ� $QDWRP\� DQG� SK\VLRORJ\� RI� V\PSDWKHWLF� DQG�

SDUDV\PSDWKHWLF�QHUYRXV�V\VWHP��$16��

��

��� 6HQVH�RUJDQV���$QDWRP\�DQG�SK\VLRORJ\�RI�
භ� (\H�
භ� (DU�
භ� 6NLQ�
භ� 7RQJXH�
භ� 1RVH�

��

��� 8ULQDU\�V\VWHP�
භ� $QDWRP\�DQG�SK\VLRORJ\�RI�XULQDU\�V\VWHP�
භ� 3K\VLRORJ\�RI�XULQH�IRUPDWLRQ�
භ� 5HQLQ���DQJLRWHQVLQ�V\VWHP�
භ� &OHDUDQFH�WHVWV�DQG�PLFWXULWLRQ�

��
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��� (QGRFULQH�V\VWHP��+RUPRQHV�DQG�WKHLU�IXQFWLRQV��
භ� 3LWXLWDU\�JODQG�
භ� $GUHQDO�JODQG�
භ� 7K\URLG�DQG�SDUDWK\URLG�JODQG�
භ� 3DQFUHDV�DQG�JRQDGV�

��

��� 5HSURGXFWLYH�V\VWHP�
භ� $QDWRP\�RI�PDOH�DQG�IHPDOH�UHSURGXFWLYH�V\VWHP�
භ� 3K\VLRORJ\�RI�PHQVWUXDWLRQ�
භ� 6SHUPDWRJHQHVLV�DQG�2RJHQHVLV�
භ� 3UHJQDQF\�DQG�SDUWXULWLRQ�

��

�
+80$1�$1$720<�$1'�3+<6,2/2*<�±�35$&7,&$/�

�
&RXUVH�&RGH��(5�����3�������������������������������������������������������+RXUV����+RXUV�ZHHN��

�
6FRSH��7KLV�FRXUVH�LV�GHVLJQHG�WR�WUDLQ�WKH�VWXGHQWV�DQG�LQVWLO�WKH�VNLOOV�IRU�FDUU\LQJ�
RXW�EDVLF�SK\VLRORJLFDO�PRQLWRULQJ�RI�YDULRXV�V\VWHPV�DQG�IXQFWLRQV����
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�SURYLGH�KDQGV�RQ�H[SHULHQFH�LQ�WKH�IROORZLQJ���

��� *HQHUDO�EORRG�FROOHFWLRQ� WHFKQLTXHV�DQG�FDUU\LQJ�RXW�YDULRXV�KDHPDWRORJLFDO�
DVVHVVPHQWV�DQG�LQWHUSUHWLQJ�WKH�UHVXOWV�

��� 5HFRUGLQJ� DQG� PRQLWRULQJ� WKH� YLWDO� SK\VLRORJLFDO� SDUDPHWHUV� LQ� KXPDQ�
VXEMHFWV�DQG�WKH�EDVLF�LQWHUSUHWDWLRQV�RI�WKH�UHVXOWV�

��� 0LFURVFRSLF� H[DPLQDWLRQV� RI� WKH� YDULRXV� WLVVXHV� SHUPDQHQWO\� PRXQWHG� LQ�
JODVV�VOLGHV�

��� 'LVFXVV� WKH� DQDWRPLFDO� DQG� SK\VLRORJLFDO� FKDUDFWHULVWLFV� RI� YDULRXV� RUJDQ�
V\VWHPV�RI�WKH�ERG\�XVLQJ�PRGHOV��FKDUWV��DQG�RWKHU�WHDFKLQJ�DLGV�
�

&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� 3HUIRUP�WKH�KDHPDWRORJLFDO�WHVWV�LQ�KXPDQ�VXEMHFWV�DQG�LQWHUSUHW�WKH�UHVXOWV�
��� 5HFRUG��PRQLWRU� DQG� GRFXPHQW� WKH� YLWDO� SK\VLRORJLFDO� SDUDPHWHUV� RI� KXPDQ�

VXEMHFWV�DQG�LQWHUSUHW�WKH�UHVXOWV�
��� 'HVFULEH� WKH� DQDWRPLFDO� IHDWXUHV� RI� WKH� LPSRUWDQW� KXPDQ� WLVVXHV� XQGHU� WKH�

PLFURVFRSLFDO�FRQGLWLRQV�
��� 'LVFXVV� WKH� VLJQLILFDQFH� RI� YDULRXV� DQDWRPLFDO� DQG� SK\VLRORJLFDO�

FKDUDFWHULVWLFV�RI�WKH�KXPDQ�ERG\�
�
�
�
�
�
�
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3UDFWLFDOV�
�
���6WXG\�RI�FRPSRXQG�PLFURVFRSH�
���*HQHUDO�WHFKQLTXHV�IRU�WKH�FROOHFWLRQ�RI�EORRG�
���0LFURVFRSLF� H[DPLQDWLRQ� RI� (SLWKHOLDO� WLVVXH�� &DUGLDF� PXVFOH�� 6PRRWK�PXVFOH��

6NHOHWDO�PXVFOH��&RQQHFWLYH�WLVVXH��DQG�1HUYRXV�WLVVXH�RI�UHDG\���SUH�SUHSDUHG�
VOLGHV��

���6WXG\�RI�+XPDQ�6NHOHWRQ�$[LDO�VNHOHWRQ�DQG�DSSHQGLFXODU�VNHOHWRQ�
���'HWHUPLQDWLRQ�RI�

D��%ORRG�JURXS�
E��(65�
F��+DHPRJORELQ�FRQWHQW�RI�EORRG�
G��%OHHGLQJ�WLPH�DQG�&ORWWLQJ�WLPH�

���'HWHUPLQDWLRQ�RI�:%&�FRXQW�RI�EORRG�
���'HWHUPLQDWLRQ�RI�5%&�FRXQW�RI�EORRG�
���'HWHUPLQDWLRQ�RI�'LIIHUHQWLDO�FRXQW�RI�EORRG�
���5HFRUGLQJ�RI�%ORRG�3UHVVXUH�LQ�YDULRXV�SRVWXUHV��GLIIHUHQW�DUPV��EHIRUH�DQG�DIWHU�

H[HUWLRQ�DQG�LQWHUSUHWLQJ�WKH�UHVXOWV�
����5HFRUGLQJ�RI�%RG\� WHPSHUDWXUH� �XVLQJ�PHUFXU\��GLJLWDO�DQG� ,5� WKHUPRPHWHUV�DW�

YDULRXV�ORFDWLRQV���3XOVH�UDWH��+HDUW�UDWH��DW�YDULRXV�ORFDWLRQV�LQ�WKH�ERG\��EHIRUH�
DQG�DIWHU�H[HUWLRQ���5HVSLUDWRU\�5DWH��

����5HFRUGLQJ�3XOVH�2[\JHQ��EHIRUH�DQG�DIWHU�H[HUWLRQ��
����5HFRUGLQJ�IRUFH�RI�DLU�H[SHOOHG�XVLQJ�3HDN�)ORZ�0HWHU�
����0HDVXUHPHQW�RI�KHLJKW��ZHLJKW��DQG�%0,�
����6WXG\� RI� YDULRXV� V\VWHPV� DQG� RUJDQV� ZLWK� WKH� KHOS� RI� FKDUW�� PRGHOV�� DQG�
VSHFLPHQV�

D��&DUGLRYDVFXODU�V\VWHP�
E��5HVSLUDWRU\�V\VWHP�
F��'LJHVWLYH�V\VWHP�
G��8ULQDU\�V\VWHP�
H��(QGRFULQH�V\VWHP�
I�� 5HSURGXFWLYH�V\VWHP�
J��1HUYRXV�V\VWHP�
K��(\H�
L�� (DU�
M�� 6NLQ�

�
�
�
�
�
�
�
�
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&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��
��
6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� LPSDUW� EDVLF� NQRZOHGJH� RQ� SXEOLF� KHDOWK��
HSLGHPLRORJ\�� SUHYHQWLYH� FDUH�� DQG� RWKHU� VRFLDO� KHDOWK� UHODWHG� FRQFHSWV�� $OVR�� WR�
HPSKDVL]H�WKH�UROHV�RI�SKDUPDFLVWV�LQ�WKH�SXEOLF�KHDOWK�SURJUDPV��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�DERXW�EDVLF�FRQFHSWV�RI�

���3XEOLF�KHDOWK�DQG�QDWLRQDO�KHDOWK�SURJUDPV��
���3UHYHQWLYH�KHDOWKFDUH�
���)RRG�DQG�QXWULWLRQ�UHODWHG�KHDOWK�LVVXHV�
���+HDOWK�HGXFDWLRQ�DQG�KHDOWK�SURPRWLRQ�
���*HQHUDO�UROHV�DQG�UHVSRQVLELOLWLHV�RI�SKDUPDFLVWV�LQ�SXEOLF�KHDOWK�

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

��� 'LVFXVV�DERXW�UROHV�RI�SKDUPDFLVWV�LQ�WKH�YDULRXV�QDWLRQDO�KHDOWK�SURJUDPV�
��� 'HVFULEH�YDULRXV�VRXUFHV�RI�KHDOWK�KD]DUGV�DQG�GLVHDVH�SUHYHQWLYH�PHDVXUHV�
��� 'LVFXVV�WKH�KHDOWKFDUH�LVVXHV�DVVRFLDWHG�ZLWK�IRRG�DQG�QXWULWLRQDO�VXEVWDQFHV�
��� 'HVFULEH�WKH�JHQHUDO�UROHV�DQG�UHVSRQVLELOLWLHV�RI�SKDUPDFLVWV�LQ�SXEOLF�KHDOWK�

�
&KDSWHU� 7RSLF� +RXUV�

�� ,QWURGXFWLRQ�WR�6RFLDO�3KDUPDF\�
x� 'HILQLWLRQ� DQG�6FRSH�� 6RFLDO� 3KDUPDF\� DV� D� GLVFLSOLQH�

DQG� LWV� VFRSH� LQ� LPSURYLQJ� WKH� SXEOLF� KHDOWK�� 5ROH� RI�
3KDUPDFLVWV�LQ�3XEOLF�+HDOWK������

x� &RQFHSW� RI� +HDOWK� �:+2� 'HILQLWLRQ�� YDULRXV�
GLPHQVLRQV��GHWHUPLQDQWV��DQG�KHDOWK�LQGLFDWRUV�������

x� 1DWLRQDO�+HDOWK�3ROLF\�±�,QGLDQ�SHUVSHFWLYH�����
x� 3XEOLF� DQG� 3ULYDWH� +HDOWK� 6\VWHP� LQ� ,QGLD�� 1DWLRQDO�

+HDOWK�0LVVLRQ�������
x� ,QWURGXFWLRQ� WR� 0LOOHQQLXP� 'HYHORSPHQW� *RDOV��

6XVWDLQDEOH� 'HYHORSPHQW� *RDOV�� ),3� 'HYHORSPHQW�
*RDOV�����

��

�� 3UHYHQWLYH�KHDOWKFDUH�±�5ROH�RI�3KDUPDFLVWV�LQ�WKH�
IROORZLQJ�
x� 'HPRJUDSK\�DQG�)DPLO\�3ODQQLQJ�����
x� 0RWKHU�DQG�FKLOG�KHDOWK�� LPSRUWDQFH�RI�EUHDVWIHHGLQJ��LOO�

HIIHFWV�RI�LQIDQW�PLON�VXEVWLWXWHV�DQG�ERWWOH�IHHGLQJ�����
�

x� 2YHUYLHZ� RI� 9DFFLQHV�� W\SHV� RI� LPPXQLW\� DQG�
LPPXQL]DWLRQ�����

���
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x� (IIHFW� RI� (QYLURQPHQW� RQ� +HDOWK� ±� :DWHU� SROOXWLRQ��
LPSRUWDQFH�RI�VDIH�GULQNLQJ�ZDWHU��ZDWHUERUQH�GLVHDVHV��
DLU� SROOXWLRQ�� QRLVH� SROOXWLRQ�� VHZDJH� DQG� VROLG� ZDVWH�
GLVSRVDO��RFFXSDWLRQDO�LOOQHVVHV��(QYLURQPHQWDO�SROOXWLRQ�
GXH�WR�SKDUPDFHXWLFDOV������

x� 3V\FKRVRFLDO�3KDUPDF\��'UXJV�RI�PLVXVH�DQG�DEXVH�±�
SV\FKRWURSLFV�� QDUFRWLFV�� DOFRKRO�� WREDFFR� SURGXFWV��
6RFLDO� ,PSDFW� RI� WKHVH� KDELWV� RQ� VRFLDO� KHDOWK� DQG�
SURGXFWLYLW\�DQG�VXLFLGDO�EHKDYLRXUV�����

�� 1XWULWLRQ�DQG�+HDOWK�
x� %DVLFV� RI� QXWULWLRQ� ±� 0DFURQXWULHQWV� DQG� 0LFURQXWULHQWV�

����
x� ,PSRUWDQFH�RI�ZDWHU�DQG�ILEUHV�LQ�GLHW�����
x� %DODQFHG�GLHW��0DOQXWULWLRQ��QXWULWLRQ�GHILFLHQF\�GLVHDVHV��

LOO� HIIHFWV� RI� MXQN� IRRGV�� FDORULILF� DQG� QXWULWLYH� YDOXHV� RI�
YDULRXV�IRRGV��IRUWLILFDWLRQ�RI�IRRG������

x� ,QWURGXFWLRQ� WR� IRRG�VDIHW\�� DGXOWHUDWLRQ�RI� IRRGV��HIIHFWV���
RI� � � DUWLILFLDO� � � ULSHQLQJ�� XVH� RI� SHVWLFLGHV�� JHQHWLFDOO\�
PRGLILHG�IRRGV�����

x� 'LHWDU\� VXSSOHPHQWV�� QXWUDFHXWLFDOV�� IRRG� VXSSOHPHQWV�
±�LQGLFDWLRQV��EHQHILWV��'UXJ�)RRG�,QWHUDFWLRQV�����

����

�� ,QWURGXFWLRQ� WR� 0LFURELRORJ\� DQG� FRPPRQ� PLFURRUJDQLVPV�
����
�
(SLGHPLRORJ\�� ,QWURGXFWLRQ� WR� � � HSLGHPLRORJ\�� DQG� LWV�
DSSOLFDWLRQV�� 8QGHUVWDQGLQJ� RI� � WHUPV� VXFK� DV� HSLGHPLF��
SDQGHPLF�� HQGHPLF�� PRGH� RI� WUDQVPLVVLRQ�� RXWEUHDN��
TXDUDQWLQH�� LVRODWLRQ�� LQFXEDWLRQ� SHULRG�� FRQWDFW� WUDFLQJ��
PRUELGLW\��PRUWDOLW\��������
�
&DXVDWLYH� DJHQWV�� HSLGHPLRORJ\� DQG� FOLQLFDO� SUHVHQWDWLRQV�
DQG� 5ROH� RI� 3KDUPDFLVWV� LQ� HGXFDWLQJ� WKH� SXEOLF� LQ�
SUHYHQWLRQ�RI�WKH�IROORZLQJ�FRPPXQLFDEOH�GLVHDVHV���

x� 5HVSLUDWRU\�LQIHFWLRQV�±�FKLFNHQSR[��PHDVOHV��UXEHOOD��
PXPSV�� LQIOXHQ]D��LQFOXGLQJ�$YLDQ�)OX��+�1���6$56��
0(56�� &29,'������ GLSKWKHULD�� ZKRRSLQJ� FRXJK��
PHQLQJRFRFFDO� PHQLQJLWLV�� DFXWH� UHVSLUDWRU\�
LQIHFWLRQV��WXEHUFXORVLV��(EROD�����

x� ,QWHVWLQDO� LQIHFWLRQV� ±� SROLRP\HOLWLV�� YLUDO� KHSDWLWLV��
FKROHUD��DFXWH�GLDUUKHDO�GLVHDVHV��W\SKRLG��DPHELDVLV��
ZRUP�LQIHVWDWLRQV��IRRG�SRLVRQLQJ�����
�
�

���
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x� $UWKURSRG�ERUQH�LQIHFWLRQV���GHQJXH��PDODULD��ILODULDVLV�
DQG��FKLNXQJXQ\D�����

x� 6XUIDFH�LQIHFWLRQV�±�WUDFKRPD��WHWDQXV��OHSURV\�����
x� 67'V��+,9�$,'6�����

�� ,QWURGXFWLRQ� WR� KHDOWK� V\VWHPV� DQG� DOO� RQJRLQJ� 1DWLRQDO�
+HDOWK� SURJUDPV� LQ� ,QGLD�� WKHLU� REMHFWLYHV�� IXQFWLRQLQJ��
RXWFRPH��DQG�WKH�UROH�RI�SKDUPDFLVWV��

��
�
�
�
�

�� 3KDUPDFRHFRQRPLFV� ±� ,QWURGXFWLRQ�� EDVLF� WHUPLQRORJLHV��
LPSRUWDQFH�RI�SKDUPDFRHFRQRPLFV�

��

�
62&,$/�3+$50$&<�±�35$&7,&$/�

�
&RXUVH�&RGH��(5�����3�������������������������������������������������������+RXUV����+RXUV�ZHHN��

�
6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� SURYLGH� VLPXODWHG� H[SHULHQFH� LQ� YDULRXV� SXEOLF�
KHDOWK�DQG�VRFLDO�SKDUPDF\�DFWLYLWLHV���
�
&RXUVH� 2EMHFWLYHV�� 7KLV� FRXUVH� ZLOO� WUDLQ� WKH� VWXGHQWV� RQ� YDULRXV� UROHV� RI�
SKDUPDFLVWV�LQ�SXEOLF�KHDOWK�DQG�VRFLDO�SKDUPDF\�DFWLYLWLHV�LQ�WKH�IROORZLQJ�DUHDV��

��� 1DWLRQDO�LPPXQL]DWLRQ�SURJUDPV�
��� 5HSURGXFWLYH�DQG�FKLOG�KHDOWK�SURJUDPV�
��� )RRG�DQG�QXWULWLRQ�UHODWHG�KHDOWK�SURJUDPV�
��� +HDOWK�HGXFDWLRQ�DQG�SURPRWLRQ��
��� *HQHUDO�UROHV�DQG�UHVSRQVLELOLWLHV�RI�WKH�SKDUPDFLVWV�LQ�SXEOLF�KHDOWK�
��� )LUVW� $LG� IRU� YDULRXV� HPHUJHQF\� FRQGLWLRQV� LQFOXGLQJ� EDVLF� OLIH� VXSSRUW� DQG�

FDUGLRSXOPRQDU\�UHVXVFLWDWLRQ��
�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR��

��� 'HVFULEH� WKH� UROHV� DQG� UHVSRQVLELOLWLHV� RI� SKDUPDFLVWV� LQ� YDULRXV� 1DWLRQDO�
KHDOWK�SURJUDPV�

��� 'HVLJQ�SURPRWLRQDO�PDWHULDOV�IRU�SXEOLF�KHDOWK�DZDUHQHVV��
��� 'HVFULEH�YDULRXV�KHDOWK�KD]DUGV�LQFOXGLQJ�PLFURELDO�VRXUFHV��
��� $GYLFH�RQ�SUHYHQWLYH�PHDVXUHV�IRU�YDULRXV�GLVHDVHV�
��� 3URYLGH�ILUVW�DLG�IRU�YDULRXV�HPHUJHQF\�FRQGLWLRQV��

1RWH�� 'HPRQVWUDWLRQ� �� +DQGV�RQ� H[SHULHQFH� �� SUHSDUDWLRQ� RI� FKDUWV� �� PRGHOV� ��
SURPRWLRQDO� PDWHULDOV� �� UROH� SOD\V� �� HQDFWLQJ� �� H�EURFKXUHV� �� H�IO\HUV� �� SRGFDVWV� ��
YLGHR�SRGFDVWV���DQ\�RWKHU�LQQRYDWLYH�DFWLYLWLHV�WR�XQGHUVWDQG�WKH�FRQFHSW�RI�YDULRXV�
HOHPHQWV�RI�VRFLDO�SKDUPDF\� OLVWHG�KHUH�� �$W� OHDVW�RQH�DFWLYLW\� WR�EH�FDUULHG�RXW� IRU�
HDFK�RQH�RI�WKH�IROORZLQJ���
�
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3UDFWLFDOV�
�

��� 1DWLRQDO�LPPXQL]DWLRQ�VFKHGXOH�IRU�FKLOGUHQ��DGXOW�YDFFLQH�VFKHGXOH��9DFFLQHV�
ZKLFK�DUH�QRW�LQFOXGHG�LQ�WKH�1DWLRQDO�,PPXQL]DWLRQ�3URJUDP��

��� 5&+� ±� UHSURGXFWLYH� DQG� FKLOG� KHDOWK� ±� QXWULWLRQDO� DVSHFWV�� UHOHYDQW� QDWLRQDO�
KHDOWK�SURJUDPPHV��

��� )DPLO\�SODQQLQJ�GHYLFHV�
��� 0LFURVFRSLFDO�REVHUYDWLRQ�RI�GLIIHUHQW�PLFUREHV��UHDG\PDGH�VOLGHV��
��� 2UDO�+HDOWK�DQG�+\JLHQH�
��� 3HUVRQDO� K\JLHQH� DQG� HWLTXHWWHV� ±� KDQG� ZDVKLQJ� WHFKQLTXHV�� &RXJK� DQG�

VQHH]H�HWLTXHWWHV���
��� 9DULRXV�W\SHV�RI�PDVNV��33(�JHDU��ZHDULQJ�XVLQJ�WKHP��DQG�GLVSRVDO����
��� 0HQVWUXDO�K\JLHQH��SURGXFWV�XVHG�
��� )LUVW� $LG� ±� 7KHRU\�� EDVLFV�� GHPRQVWUDWLRQ�� KDQGV� RQ� WUDLQLQJ�� DXGLR�YLVXDOV��

DQG� � SUDFWLFH�� %6/� �%DVLF� /LIH� 6XSSRUW�� 6\VWHPV� >6&$� �� 6XGGHQ� &DUGLDF�
$UUHVW�� )%$2� �� )RUHLJQ� %RG\� $LUZD\� 2EVWUXFWLRQ�� &35�� 'HILEULOODWLRQ� �XVLQJ�
$('���,QFOXGHV�&35�WHFKQLTXHV��)LUVW�5HVSRQGHU���

����(PHUJHQF\� WUHDWPHQW� IRU� DOO� PHGLFDO� HPHUJHQF\� FDVHV� YL]�� VQDNH� ELWH�� GRJ�
ELWH��LQVHFWLFLGH�SRLVRQLQJ��IUDFWXUHV��EXUQV��HSLOHSV\�HWF��

����5ROH�RI�3KDUPDFLVW�LQ�'LVDVWHU�0DQDJHPHQW��
����0DUNHWHG� SUHSDUDWLRQV� RI� GLVLQIHFWDQWV�� DQWLVHSWLFV�� IXPLJDWLQJ� DJHQWV��

DQWLODUYDO�DJHQWV��PRVTXLWR�UHSHOOHQWV��HWF��
����+HDOWK�&RPPXQLFDWLRQ��$XGLR� ��9LGHR�SRGFDVWV�� ,PDJHV��3RZHU�3RLQW�6OLGHV��

6KRUW�)LOPV��HWF��LQ�UHJLRQDO�ODQJXDJH�V��IRU�PDVV�FRPPXQLFDWLRQ���HGXFDWLRQ���
$ZDUHQHVV�RQ���GLIIHUHQW�FRPPXQLFDEOH�GLVHDVHV��WKHLU�VLJQV�DQG�V\PSWRPV��
DQG�SUHYHQWLRQ��

����:DWHU� SXULILFDWLRQ� WHFKQLTXHV�� XVH� RI� ZDWHU� WHVWLQJ� NLW�� FDOFXODWLRQ� RI�
&RQWHQW�SHUFHQWDJH�RI�.0Q2���EOHDFKLQJ�SRZGHU�WR�EH�XVHG�IRU�ZHOOV�WDQNV�

����&RXQVHOOLQJ� FKLOGUHQ� RQ� MXQN� IRRGV�� EDODQFHG� GLHWV� ±� XVLQJ� ,QIRUPDWLRQ���
(GXFDWLRQ� DQG� &RPPXQLFDWLRQ� �,(&��� FRXQVHOOLQJ�� HWF�� �6LPXODWLRQ��
([SHULPHQWV���

����3UHSDUDWLRQ� RI� YDULRXV� FKDUWV� RQ� QXWULWLRQ�� VRXUFHV� RI� YDULRXV� QXWULHQWV� IURP�
/RFDOO\� DYDLODEOH� IRRGV�� FDOFXODWLRQ� RI� FDORULF� QHHGV� RI� GLIIHUHQW� JURXSV� �H�J�����
FKLOG��PRWKHU��VHGHQWDU\�OLIHVW\OH��HWF����&KDUW�RI�JO\FHPLF�LQGH[�RI�IRRGV��

����7REDFFR�FHVVDWLRQ��FRXQVHOOLQJ��LGHQWLI\LQJ�YDULRXV�WREDFFR�FRQWDLQLQJ��
�SURGXFWV�WKURXJK�FKDUWV�SLFWXUHV�

�
�

�
�
�
�
�
�
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$VVLJQPHQW�
�
7KH� VWXGHQWV� VKDOO� EH� DVNHG� WR� VXEPLW� WKH� ZULWWHQ� DVVLJQPHQWV� RQ� WKH� IROORZLQJ�
WRSLFV��2QH�DVVLJQPHQW�SHU�VWXGHQW�SHU�VHVVLRQDO�SHULRG��L�H���D�PLQLPXP�RI�7+5((�
DVVLJQPHQWV�SHU�VWXGHQW��

��� $Q�RYHUYLHZ�RI�:RPHQ¶V�+HDOWK�,VVXHV��
��� 6WXG\� WKH� ODEHOV� RI� YDULRXV� SDFNHG� IRRGV� WR� XQGHUVWDQG� WKHLU� QXWULWLRQDO�

FRQWHQWV�
��� %UHDVWIHHGLQJ� FRXQVHOOLQJ�� JXLGDQFH� ±� XVLQJ� ,QIRUPDWLRQ�� (GXFDWLRQ� DQG�

&RPPXQLFDWLRQ��,(&��
��� ,QIRUPDWLRQ�DERXW�WKH�RUJDQL]DWLRQV�ZRUNLQJ�RQ�GH�DGGLFWLRQ�VHUYLFHV�LQ�WKH�

UHJLRQ��FLW\���GLVWULFW��HWF���
��� 5ROH�RI�D�SKDUPDFLVW�LQ�GLVDVWHU�PDQDJHPHQW�±�$�FDVH�VWXG\�
��� 2YHUYLHZ�RQ�WKH�1DWLRQDO�7XEHUFXORVLV�(OLPLQDWLRQ�3URJUDPPH��17(3���
��� 'UXJ�GLVSRVDO�V\VWHPV�LQ�WKH�FRXQWU\��DW�LQGXVWU\�OHYHO�DQG�FLWL]HQ�OHYHO�
��� 9DULRXV�3UHELRWLFV�RU�3URELRWLFV��GLHWDU\�DQG�PDUNHW�SURGXFWV��
��� (PHUJHQF\� SUHSDUHGQHVV�� 6WXG\� RI� ORFDO� *RYHUQPHQW� VWUXFWXUH� ZLWK�

UHVSHFW�WR�)LUH��3ROLFH�GHSDUWPHQWV��KHDOWK�GHSDUWPHQW��
����3UHSDUH� SRVWHU�SUHVHQWDWLRQ� IRU� JHQHUDO� SXEOLF� RQ� DQ\� RQH� RI� WKH� +HDOWK�

'D\V��H�J��'D\��$,'6�'D\��+DQGZDVKLQJ�'D\��256�GD\��:RUOG�'LDEHWHV�
'D\��:RUOG�+HDUW�'D\��HWF��

����/LVW� RI� KRPH� PHGLFLQHV�� WKHLU� VWRUDJH�� VDIH� KDQGOLQJ�� DQG� GLVSRVDO� RI�
XQXVHG�PHGLFLQHV�

����5HVSRQVLEOH�8VH�RI�0HGLFLQHV��)URP�3XUFKDVH�WR�'LVSRVDO�
����&ROOHFWLRQ�RI�QHZVSDSHU�FOLSV��PLQLPXP����UHOHYDQW�WR�DQ\�RQH�WRSLF�DQG�LWV�

VXEPLVVLRQ� LQ� DQ� RUJDQL]HG� IRUP� ZLWK� FROOHFWLYH� VXPPDU\� EDVHG� RQ� WKH�
QHZV�LWHPV�

����5HDG�D�PLQLPXP�RI�RQH�DUWLFOH� UHOHYDQW� WR�DQ\� WKHRU\� WRSLF�� IURP�3KDUPD�
�6FLHQFH��RU�RWKHU�3HULRGLFDOV�DQG�SUHSDUH�VXPPDU\�RI�LW�IRU�VXEPLVVLRQ�

����3RWHQWLDO�UROHV�RI�SKDUPDFLVWV�LQ�UXUDO�,QGLD���
�
)LHOG�9LVLWV�
7KH�VWXGHQWV�VKDOO�EH�WDNHQ�LQ�JURXSV�WR�YLVLW�DQ\�7+5((�RI�WKH�IROORZLQJ�IDFLOLWLHV�WR�
ZLWQHVV�DQG�XQGHUVWDQG�WKH�DFWLYLWLHV�RI�VXFK�FHQWUHV�IDFLOLWLHV�IURP�WKH�SHUVSHFWLYHV�
RI� WKH� WRSLFV� GLVFXVVHG� LQ� WKHRU\� DQG�RU� SUDFWLFDO� FRXUVHV�� ,QGLYLGXDO� UHSRUWV� IURP�
HDFK�VWXGHQW�RQ�WKHLU�OHDUQLQJ�H[SHULHQFH�IURP�WKH�ILHOG�YLVLWV�VKDOO�EH�VXEPLWWHG��
���*DUEDJH�7UHDWPHQW�3ODQW�
���6HZDJH�7UHDWPHQW�3ODQW�
���%LR�PHGLFDO�:DVWH�7UHDWPHQW�3ODQW�
���(IIOXHQW�7UHDWPHQW�3ODQW�
���:DWHU�SXULILFDWLRQ�SODQW�
���2USKDQDJH���(OGHUO\�&DUH�+RPH� ��6FKRRO�DQG�RU�+RVWHO�+RPH�IRU�SHUVRQV�ZLWK�

GLVDELOLWLHV�
���3ULPDU\�KHDOWK�FDUH�FHQWUH��
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���(5������'�3KDUP�6\OODEXV�±�3DUW�,,�
�

6��
1R��

&RXUVH�
&RGH�

1DPH�RI�WKH�&RXUVH� 7RWDO�
7KHRU\���
3UDFWLFDO�
+RXUV�

7RWDO�
7XWRULDO�
+RXUV�

7KHRU\���
3UDFWLFDO�
+RXUV�
SHU�
:HHN�

7XWRULDO�
+RXUV�
SHU�
:HHN�

��� � (5�����7� 3KDUPDFRORJ\�±�

7KHRU\�

��� ��� �� ��

��� � (5�����3� 3KDUPDFRORJ\�±�

3UDFWLFDO��

��� �� �� ��

��� � (5�����7� &RPPXQLW\�3KDUPDF\�
	�0DQDJHPHQW�±�
7KHRU\�

��� ��� �� ��

��� � (5�����3� &RPPXQLW\�3KDUPDF\�
	�0DQDJHPHQW�±�
3UDFWLFDO�

��� �� �� ��

��� � (5�����7� %LRFKHPLVWU\�	�&OLQLFDO�

3DWKRORJ\�±�7KHRU\�

��� ��� �� ��

��� � (5�����3� %LRFKHPLVWU\�	�&OLQLFDO�

3DWKRORJ\�±�3UDFWLFDO�

��� �� �� ��

��� � (5�����7� 3KDUPDFRWKHUDSHXWLFV�

±�7KHRU\�

��� ��� �� ��

��� � (5�����3� 3KDUPDFRWKHUDSHXWLFV�

±�3UDFWLFDO�

��� �� �� ��

��� � (5�����7� +RVSLWDO�	�&OLQLFDO�

3KDUPDF\�±�7KHRU\�

��� ��� �� ��

����� (5�����3� +RVSLWDO�	�&OLQLFDO�

3KDUPDF\�±�3UDFWLFDO�

��� �� �� ��

����� (5�����7� 3KDUPDF\�/DZ�	�

(WKLFV�

��� ��� �� ��

�
�
�
�
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�
&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��

�
6FRSH�� 7KLV� FRXUVH� SURYLGHV� EDVLF� NQRZOHGJH� DERXW� GLIIHUHQW� FODVVHV� RI� GUXJV�
DYDLODEOH� IRU� WKH� SKDUPDFRWKHUDS\� RI� FRPPRQ� GLVHDVHV�� 7KH� LQGLFDWLRQV� IRU� XVH��
GRVDJH� UHJLPHQ�� URXWHV� RI� DGPLQLVWUDWLRQ�� SKDUPDFRNLQHWLFV�� SKDUPDFRG\QDPLFV��
DQG�FRQWUDLQGLFDWLRQV�RI� WKH�GUXJV�GLVFXVVHG� LQ� WKLV� FRXUVH�DUH� YLWDO� IRU� VXFFHVVIXO�
SURIHVVLRQDO�SUDFWLFH��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�WKH�IROORZLQJ���

���*HQHUDO� FRQFHSWV� RI� SKDUPDFRORJ\� LQFOXGLQJ� SKDUPDFRNLQHWLFV��
SKDUPDFRG\QDPLFV��URXWHV�RI�DGPLQLVWUDWLRQ��HWF��

���3KDUPDFRORJLFDO�FODVVLILFDWLRQ�DQG�LQGLFDWLRQV�RI�GUXJV��
���'RVDJH�UHJLPHQ��PHFKDQLVPV�RI�DFWLRQ��FRQWUDLQGLFDWLRQV�RI�GUXJV�
���&RPPRQ�DGYHUVH�HIIHFWV�RI�GUXJV��

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

� ���'HVFULEH�WKH�EDVLF�FRQFHSWV�RI�SKDUPDFRNLQHWLFV�DQG�SKDUPDFRG\QDPLFV���
(QOLVW�WKH�YDULRXV�FODVVHV�DQG�GUXJV�RI�FKRLFHV�IRU�DQ\�JLYHQ�GLVHDVH�FRQGLWLRQ�
���$GYLFH�WKH�GRVDJH�UHJLPHQ��URXWH�RI�DGPLQLVWUDWLRQ�DQG�FRQWUDLQGLFDWLRQV�IRU�D�

JLYHQ�GUXJ�
���'HVFULEH�WKH�FRPPRQ�DGYHUVH�GUXJ�UHDFWLRQV��

�
&KDSWHU� 7RSLF� +RXUV�

�� *HQHUDO�3KDUPDFRORJ\�
x� ,QWURGXFWLRQ�DQG�VFRSH�RI�3KDUPDFRORJ\�
x� 9DULRXV�URXWHV�RI�GUXJ�DGPLQLVWUDWLRQ���DGYDQWDJHV�DQG�

GLVDGYDQWDJHV�
x� 'UXJ� DEVRUSWLRQ� �� GHILQLWLRQ�� W\SHV�� IDFWRUV� DIIHFWLQJ�

GUXJ�DEVRUSWLRQ�
x� %LRDYDLODELOLW\�DQG�WKH�IDFWRUV�DIIHFWLQJ�ELRDYDLODELOLW\�
x� 'UXJ� GLVWULEXWLRQ� �� GHILQLWLRQ�� IDFWRUV� DIIHFWLQJ� GUXJ�

GLVWULEXWLRQ�
x� %LRWUDQVIRUPDWLRQ� RI� GUXJV� �� 'HILQLWLRQ�� W\SHV� RI�

ELRWUDQVIRUPDWLRQ� UHDFWLRQV�� IDFWRUV� LQIOXHQFLQJ� GUXJ�
PHWDEROLVPV�

x� ([FUHWLRQ�RI�GUXJV���'HILQLWLRQ��URXWHV�RI�GUXJ�H[FUHWLRQ�
x� *HQHUDO� PHFKDQLVPV� RI� GUXJ� DFWLRQ� DQG� IDFWRUV�

PRGLI\LQJ�GUXJ�DFWLRQ�

���

�
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�

�� 'UXJV�$FWLQJ�RQ�WKH�3HULSKHUDO�1HUYRXV�6\VWHP�
x� 6WHSV�LQYROYHG�LQ�QHXURKXPRUDO�WUDQVPLVVLRQ��
x� 'HILQLWLRQ��FODVVLILFDWLRQ��SKDUPDFRORJLFDO�DFWLRQV��GRVH��

LQGLFDWLRQV��DQG�FRQWUDLQGLFDWLRQV�RI�

D�� &KROLQHUJLF�GUXJV�
E�� $QWL�&KROLQHUJLF�GUXJV�
F�� $GUHQHUJLF�GUXJV�
G�� $QWL�DGUHQHUJLF�GUXJV��
H�� 1HXURPXVFXODU�EORFNLQJ�DJHQWV�
I�� 'UXJV�XVHG�LQ�0\DVWKHQLD�JUDYLV�
J�� /RFDO�DQDHVWKHWLF�DJHQWV�
K�� 1RQ�6WHURLGDO� $QWL�,QIODPPDWRU\� GUXJV�

�16$,'V��

���

�� 'UXJV�$FWLQJ�RQ�WKH�(\H�
'HILQLWLRQ�� FODVVLILFDWLRQ�� SKDUPDFRORJLFDO�DFWLRQV�� GRVH��
LQGLFDWLRQV�DQG�FRQWUDLQGLFDWLRQV�RI��
x� 0LRWLFV�
x� 0\GULDWLFV�
x� 'UXJV�XVHG�LQ�*ODXFRPD��

��

�� 'UXJV�$FWLQJ�RQ�WKH�&HQWUDO�1HUYRXV�6\VWHP�
'HILQLWLRQ�� FODVVLILFDWLRQ�� SKDUPDFRORJLFDO� DFWLRQV�� GRVH��
LQGLFDWLRQV��DQG�FRQWUDLQGLFDWLRQV�RI�

x� *HQHUDO�DQDHVWKHWLFV�
x� +\SQRWLFV�DQG�VHGDWLYHV�
x� $QWL�&RQYXOVDQW�GUXJV�
x� $QWL�DQ[LHW\�GUXJV�
x� $QWL�GHSUHVVDQW�GUXJV�
x� $QWL�SV\FKRWLFV��
x� 1RRWURSLF�DJHQWV�
x� &HQWUDOO\�DFWLQJ�PXVFOH�UHOD[DQWV�
x� 2SLRLG�DQDOJHVLFV�

��

�� 'UXJV�$FWLQJ�RQ�WKH�&DUGLRYDVFXODU�6\VWHP�
'HILQLWLRQ�� FODVVLILFDWLRQ�� SKDUPDFRORJLFDO�DFWLRQV�� GRVH��
LQGLFDWLRQV��DQG�FRQWUDLQGLFDWLRQV�RI�

x� $QWL�K\SHUWHQVLYH�GUXJV�
x� $QWL�DQJLQDO�GUXJV�
x� $QWL�DUUK\WKPLF�GUXJV�
x� 'UXJV�XVHG�LQ�DWKHURVFOHURVLV�DQG��
x� &RQJHVWLYH�KHDUW�IDLOXUH�
x� 'UXJ�WKHUDS\�IRU�VKRFN�
�

��
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�
�� 'UXJV�$FWLQJ�RQ�%ORRG�DQG�%ORRG�)RUPLQJ�2UJDQV�

'HILQLWLRQ�� FODVVLILFDWLRQ�� SKDUPDFRORJLFDO�DFWLRQV�� GRVH��
LQGLFDWLRQV��DQG�FRQWUDLQGLFDWLRQV�RI�

x� +HPDWLQLF�DJHQWV�
x� $QWL�FRDJXODQWV�
x� $QWL�SODWHOHW�DJHQWV�
x� 7KURPERO\WLF�GUXJV�

��

�� 'HILQLWLRQ�� FODVVLILFDWLRQ�� SKDUPDFRORJLFDO�DFWLRQV�� GRVH��
LQGLFDWLRQV��DQG�FRQWUDLQGLFDWLRQV�RI�

x� %URQFKRGLODWRUV�
x� ([SHFWRUDQWV�
x� $QWL�WXVVLYH�DJHQWV�
x� 0XFRO\WLF�DJHQWV�

��

�� 'UXJV�$FWLQJ�RQ�WKH�*DVWUR�,QWHVWLQDO�7UDFW�
'HILQLWLRQ�� FODVVLILFDWLRQ�� SKDUPDFRORJLFDO�DFWLRQV�� GRVH��
LQGLFDWLRQV��DQG�FRQWUDLQGLFDWLRQV�RI�

x� $QWL�XOFHU�GUXJV�
x� $QWL�HPHWLFV�
x� /D[DWLYHV�DQG�SXUJDWLYHV�
x� $QWL�GLDUUKHDO�GUXJV�

��

�� 'UXJV�$FWLQJ�RQ�WKH�.LGQH\�
'HILQLWLRQ�� FODVVLILFDWLRQ�� SKDUPDFRORJLFDO���DFWLRQV��GRVH��
LQGLFDWLRQV��DQG�FRQWUDLQGLFDWLRQV�RI�

x� 'LXUHWLFV�
x� $QWL�'LXUHWLFV�

��

��� +RUPRQHV�DQG�+RUPRQH�$QWDJRQLVWV�
3K\VLRORJLFDO�DQG�SDWKRORJLFDO�UROH�DQG�FOLQLFDO�XVHV�RI�

x� 7K\URLG�KRUPRQHV�
x� $QWL�WK\URLG�GUXJV�
x� 3DUDWKRUPRQH�
x� &DOFLWRQLQ�
x� 9LWDPLQ�'�
x� ,QVXOLQ�
x� 2UDO�K\SRJO\FHPLF�DJHQWV�
x� (VWURJHQ�
x� 3URJHVWHURQH�
x� 2[\WRFLQ�
x� &RUWLFRVWHURLGV�

�
�
�

��
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�
��� $XWRFRLGV�

x� 3K\VLRORJLFDO� UROH� RI� +LVWDPLQH�� �� +7� DQG�
3URVWDJODQGLQV�

x� &ODVVLILFDWLRQ�� FOLQLFDO� XVHV�� DQG� DGYHUVH� HIIHFWV� RI�
DQWLKLVWDPLQHV�DQG���+7�DQWDJRQLVWV�

��

��� &KHPRWKHUDSHXWLF� $JHQWV�� ,QWURGXFWLRQ�� EDVLF� SULQFLSOHV�
RI� FKHPRWKHUDS\� RI� LQIHFWLRQV�� LQIHVWDWLRQV� DQG� QHRSODVWLF�
GLVHDVHV�� &ODVVLILFDWLRQ�� GRVH�� LQGLFDWLRQ� DQG�
FRQWUDLQGLFDWLRQV�RI�GUXJV�EHORQJLQJ�WR�IROORZLQJ�FODVVHV��

x� 3HQLFLOOLQV�
x� &HSKDORVSRULQV�
x� $PLQRJO\FRVLGHV�
x� )OXRURTXLQRORQHV�
x� 0DFUROLGHV�
x� 7HWUDF\FOLQHV�
x� 6XOSKRQDPLGHV��
x� $QWL�WXEHUFXODU�GUXJV�
x� $QWL�IXQJDO�GUXJV�
x� $QWL�YLUDO�GUXJV�
x� $QWL�DPRHELF�DJHQWV�
x� $QWKHOPLQWLFV�
x� $QWL�PDODULDO�DJHQWV�
x� $QWL�QHRSODVWLF�DJHQWV�

���

��� %LRORJLFDOV�
'HILQLWLRQ�� W\SHV�� DQG� LQGLFDWLRQV� RI� ELRORJLFDO� DJHQWV�ZLWK�
H[DPSOHV�

��

�
3+$50$&2/2*<�±�35$&7,&$/�

�
&RXUVH�&RGH��(5�����3�������������������������������������������������������+RXUV����+RXUV�ZHHN��

�
6FRSH��7KLV�FRXUVH�SURYLGHV�WKH�EDVLF�XQGHUVWDQGLQJ�DERXW�WKH�XVHV��PHFKDQLVPV�
RI� DFWLRQV��GRVH�GHSHQGHQW� UHVSRQVHV�RI�GUXJV� LQ� VLPXODWHG� YLUWXDO� DQLPDO�PRGHOV�
DQG�H[SHULPHQWDO�FRQGLWLRQV���
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GHPRQVWUDWH���SURYLGH�KDQGV�RQ�H[SHULHQFH�LQ�
WKH�YLUWXDO�SODWIRUP�XVLQJ�DSSURSULDWH�VRIWZDUH�RQ�WKH�IROORZLQJ��

��� 6WXG\�RI�SKDUPDFRORJLFDO�HIIHFWV�RI�GUXJV�OLNH�ORFDO�DQDHVWKHWLFV��P\GULDWLF�
DQG�PLWRWLF�RQ�UDEELW�H\H�

��� 6FUHHQLQJ�WKH�HIIHFWV�RI�YDULRXV�GUXJV�DFWLQJ�LQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�
��� 6WXG\�RI�GUXJ�HIIHFWV�RQ�LVRODWHG�RUJDQV���WLVVXHV�
��� 6WXG\�RI�S\URJHQ�WHVWLQJ�RQ�UDEELW�
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�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR��

��� 6WXG\� DQG� UHSRUW� WKH� ORFDO� DQDHVWKHWLF�� P\GULDWLF� DQG� PLWRWLF� HIIHFWV� RI� WKH�
JLYHQ�GUXJ�RQ�WKH�UDEELW�H\H�

��� &KRRVH�DSSURSULDWH�DQLPDO�H[SHULPHQW�PRGHO�WR�VWXG\�WKH�HIIHFWV�RI�WKH�JLYHQ�
GUXJV�DFWLQJ�RQ�WKH�FHQWUDO�QHUYRXV�V\VWHP�DQG�VXEPLW�WKH�UHSRUW�

��� 3HUIRUP� WKH�HIIHFWV�RI� JLYHQ� WLVVXHV� �VLPXODWHG��RQ� LVRODWHG�RUJDQV� �� WLVVXHV�
DQG�LQWHUSUHW�WKH�UHVXOWV�

��� ,QWHUSUHW�WKH�GRVH�GHSHQGHQW�UHVSRQVHV�RI�GUXJV�LQ�YDULRXV�DQLPDO�H[SHULPHQW�
PRGHOV�

�
3UDFWLFDOV�
�
,QWURGXFWLRQ� WR� WKH� IROORZLQJ� WRSLFV� SHUWDLQLQJ� WR� WKH� H[SHULPHQWDO�
SKDUPDFRORJ\�KDYH�WR�EH�GLVFXVVHG�DQG�GRFXPHQWHG�LQ�WKH�SUDFWLFDO�PDQXDOV��
�

��� ,QWURGXFWLRQ�WR�H[SHULPHQWDO�SKDUPDFRORJ\�
���6WXG\�RI�ODERUDWRU\�DQLPDOV��

� �D��0LFH���E��5DWV���F��*XLQHD�SLJV���G��5DEELWV�
���&RPPRQO\�XVHG�LQVWUXPHQWV�LQ�H[SHULPHQWDO�SKDUPDFRORJ\�
���'LIIHUHQW�URXWHV�RI�DGPLQLVWUDWLRQ�RI�GUXJV�LQ�DQLPDOV�
���7\SHV�RI�SUH�FOLQLFDO�H[SHULPHQWV��,Q�9LYR��,Q�9LWUR��([�9LYR��HWF��
���7HFKQLTXHV�RI�EORRG�FROOHFWLRQ�IURP�DQLPDOV�

�
([SHULPHQWV�
�
1RWH��$QLPDOV� VKDOO�QRW�EH�XVHG� IRU�GRLQJ� �� GHPRQVWUDWLQJ�DQ\�RI� WKH�H[SHULPHQWV�
JLYHQ��7KH�JLYHQ�H[SHULPHQWV�VKDOO�EH�FDUULHG��RXW���GHPRQVWUDWHG�DV�WKH�FDVH�PD\�
EH�� 21/<� ZLWK� WKH� XVH� RI� VRIWZDUH� SURJUDP�V�� VXFK� DV� µ([� 3KDUP¶� RU� DQ\� RWKHU�
VXLWDEOH�VRIWZDUH��
�

���6WXG\�RI�ORFDO�DQDHVWKHWLFV�RQ�UDEELW�H\H�
���6WXG\�RI�0\GULDWLF�HIIHFW�RQ�UDEELW�H\H�
���6WXG\�RI�0LRWLF�HIIHFW�RQ�UDEELW�H\H�
���(IIHFW�RI�DQDOJHVLFV�XVLQJ�$QDOJHVLRPHWHU�
���6WXG\�RI�DQDOJHVLF�DFWLYLW\�E\�ZULWKLQJ�WHVW�
���6FUHHQLQJ�RI�DQWL�FRQYXOVDQW�XVLQJ�(OHFWUR�&RQYXOVLRPHWHU�
���6FUHHQLQJ�RI�0XVFOH�UHOD[DQWV�XVLQJ�5RWD�5RG�DSSDUDWXV�
���6FUHHQLQJ�RI�&16�VWLPXODQWV�DQG�GHSUHVVDQWV�XVLQJ�$FWRSKRWRPHWHU�
���6WXG\�RI�DQ[LRO\WLF�DFWLYLW\�XVLQJ�HOHYDWHG�SOXV�PD]H�PHWKRG�
����6WXG\�RI�HIIHFW�RI�GUXJV��DQ\����RQ�LVRODWHG�KHDUW�
����(IIHFW�RI�GUXJV�RQ�FLOLDU\�PRWLOLW\�RQ�IURJ¶V�EXFFDO�FDYLW\�
����3\URJHQ�WHVWLQJ�E\�UDEELW�PHWKRG�
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�
$VVLJQPHQWV�
�
7KH�VWXGHQWV� VKDOO� EH�DVNHG� WR� VXEPLW�ZULWWHQ�DVVLJQPHQWV�RQ� WKH� IROORZLQJ� WRSLFV�
�2QH� DVVLJQPHQW� SHU� VWXGHQW� SHU� VHVVLRQDO� SHULRG�� L�H��� D� PLQLPXP� RI� 7+5((�
DVVLJQPHQWV�SHU�VWXGHQW��

��� ,QWURGXFWLRQ�WR�$OOHUJ\�7HVWLQJ�
��� ,QWURGXFWLRQ�WR�7R[LFLW\�6WXGLHV�
��� 'UXJ�)DFWV�/DEHOV�RI�86�)'$�
��� 3UH�FOLQLFDO�VWXGLHV�LQ�QHZ�GUXJ�GHYHORSPHQW�
��� 0HGLFLQHV�DQG�PHDOV��%HIRUH�RU�$IWHU�IRRG�
��� 3UH�FOLQLFDO�VWXGLHV�LQ�QHZ�GUXJ�GHYHORSPHQW�
��� 'UXJV�DYDLODEOH�DV�SDHGLDWULF�IRUPXODWLRQV�
��� 'UXJ�LQIRUPDWLRQ�DSSV�

�
�
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&20081,7<�3+$50$&<�$1'�0$1$*(0(17�±�7+(25<�
�

&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��
�

6FRSH��7KH� FRXUVH� LV� GHVLJQHG� WR� LPSDUW� EDVLF� NQRZOHGJH� DQG� VNLOOV� WR� SURYLGH�
YDULRXV� SKDUPDFHXWLFDO�FDUH� VHUYLFHV� WR� SDWLHQWV� DQG� JHQHUDO� SUDFWLWLRQHUV� LQ� WKH�
FRPPXQLW\�VHWXS��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�WKH�IROORZLQJ���

��� (VWDEOLVKLQJ�DQG�UXQQLQJ�D�FRPPXQLW\�SKDUPDF\�DQG�LWV�OHJDO�UHTXLUHPHQWV�
��� 3URIHVVLRQDO�DVSHFWV�RI�KDQGOLQJ�DQG�ILOOLQJ�SUHVFULSWLRQV�
��� 3DWLHQW� FRXQVHOOLQJ� RQ� GLVHDVHV�� SUHVFULSWLRQ� DQG� RU� QRQ�SUHVFULSWLRQ�

PHGLFLQHV�
��� 6FRSH�IRU�SHUIRUPLQJ�EDVLF�KHDOWK�VFUHHQLQJ�LQ�FRPPXQLW\�SKDUPDF\�VHWWLQJV��

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR��

��� 'HVFULEH� WKH� HVWDEOLVKPHQW�� OHJDO� UHTXLUHPHQWV�� DQG� HIIHFWLYH� DGPLQLVWUDWLRQ�
RI�D�FRPPXQLW\�SKDUPDF\�

��� 3URIHVVLRQDOO\�KDQGOH�SUHVFULSWLRQV�DQG�GLVSHQVH�PHGLFDWLRQV�
��� &RXQVHO� SDWLHQWV� DERXW� WKH� GLVHDVH�� SUHVFULSWLRQ� DQG� RU� QRQ�SUHVFULSWLRQ�

PHGLFLQHV�
��� 3HUIRUP� EDVLF� KHDOWK� VFUHHQLQJ� RQ� SDWLHQWV� DQG� LQWHUSUHW� WKH� UHSRUWV� LQ� WKH�

FRPPXQLW\�SKDUPDF\�VHWWLQJV���
�
�
&KDSWHU� 7RSLF� +RXUV�

�� &RPPXQLW\� 3KDUPDF\� 3UDFWLFH� ±� 'HILQLWLRQ�� KLVWRU\� DQG�
GHYHORSPHQW� RI�FRPPXQLW\�SKDUPDF\���,QWHUQDWLRQDO�DQG�,QGLDQ�
VFHQDULRV�

��

�� 3URIHVVLRQDO�UHVSRQVLELOLWLHV�RI�FRPPXQLW\�SKDUPDFLVWV�
�
,QWURGXFWLRQ� WR� WKH� FRQFHSW� RI� *RRG� 3KDUPDF\� 3UDFWLFH� DQG�
623V��

��

�� 3UHVFULSWLRQ�DQG�SUHVFULSWLRQ�KDQGOLQJ�
x� 'HILQLWLRQ�� SDUWV� RI� SUHVFULSWLRQV�� OHJDOLW\� RI� SUHVFULSWLRQV��

SUHVFULSWLRQ� KDQGOLQJ�� ODEHOOLQJ� RI�GLVSHQVHG�PHGLFDWLRQV�
�0DLQ� ODEHO�� DQFLOODU\� ODEHO��SLFWRJUDPV��� EULHI� LQVWUXFWLRQV�
RQ�PHGLFDWLRQ�XVDJH�

x� 'LVSHQVLQJ� SURFHVV�� *RRG� 'LVSHQVLQJ� 3UDFWLFHV��
GLVSHQVLQJ�HUURUV�DQG�VWUDWHJLHV�WR�PLQLPL]H�WKHP�

�
�

��
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�� &RPPXQLFDWLRQ�VNLOOV�
x� 'HILQLWLRQ��W\SHV�RI�FRPPXQLFDWLRQ�VNLOOV�
x� ,QWHUDFWLRQV�ZLWK�SURIHVVLRQDOV�DQG�SDWLHQWV�
x� 9HUEDO� FRPPXQLFDWLRQ� VNLOOV� �RQH�WR�RQH�� RYHU� WKH�

WHOHSKRQH��
x� :ULWWHQ�FRPPXQLFDWLRQ�VNLOOV�
x� %RG\�ODQJXDJH�
x� 3DWLHQW�LQWHUYLHZ�WHFKQLTXHV�

��

�� 3DWLHQW�FRXQVHOOLQJ�
x� 'HILQLWLRQ�DQG�EHQHILWV�RI�SDWLHQW�FRXQVHOOLQJ�
x� 6WDJHV�RI�SDWLHQW�FRXQVHOOLQJ���,QWURGXFWLRQ�� FRXQVHOOLQJ�

FRQWHQW�� FRXQVHOOLQJ� SURFHVV����DQG�FORVLQJ�WKH�FRXQVHOOLQJ�
VHVVLRQ�

x� %DUULHUV� WR�HIIHFWLYH�FRXQVHOLQJ� ��7\SHV�DQG�VWUDWHJLHV�
WR�RYHUFRPH�WKH�EDUULHUV�

x� 3DWLHQW� FRXQVHOOLQJ� SRLQWV� IRU� FKURQLF�
GLVHDVHV�GLVRUGHUV� �� +\SHUWHQVLRQ�� 'LDEHWHV�� $VWKPD��
7XEHUFXORVLV��&KURQLF�REVWUXFWLYH�SXOPRQDU\�GLVHDVH��DQG�
$,'6�

x� 3DWLHQW� 3DFNDJH� ,QVHUWV� �� 'HILQLWLRQ�� LPSRUWDQFH� DQG�
EHQHILWV��6FHQDULRV�RI�33,�XVH�LQ�,QGLD�DQG�RWKHU�FRXQWULHV�

x� 3DWLHQW�,QIRUPDWLRQ�OHDIOHWV���'HILQLWLRQ�DQG�XVHV�

���

�� 0HGLFDWLRQ�$GKHUHQFH�
'HILQLWLRQ�� IDFWRUV� LQIOXHQFLQJ� QRQ�� DGKHUHQFH�� VWUDWHJLHV� WR�
RYHUFRPH� QRQ�DGKHUHQFH��

��

�� +HDOWK�6FUHHQLQJ�6HUYLFHV�LQ�&RPPXQLW\�3KDUPDF\�
,QWURGXFWLRQ��VFRSH��DQG� LPSRUWDQFH�RI�YDULRXV�KHDOWK�VFUHHQLQJ�
VHUYLFHV���IRU�URXWLQH�PRQLWRULQJ�RI�SDWLHQWV��HDUO\�GHWHFWLRQ��DQG�
UHIHUUDO�RI�XQGLDJQRVHG�FDVHV�

��

�� 2YHU�7KH�&RXQWHU��27&��0HGLFDWLRQV�
x�'HILQLWLRQ��QHHG�DQG�UROH�RI�3KDUPDFLVWV�LQ�27&�PHGLFDWLRQ�

GLVSHQVLQJ�
x�27&�PHGLFDWLRQV�LQ�,QGLD��FRXQVHOLQJ�IRU�27&�SURGXFWV�
x�6HOI�PHGLFDWLRQ� DQG� UROH� RI� SKDUPDFLVWV� LQ� SURPRWLQJ� WKH�

VDIH�SUDFWLFHV�GXULQJ�VHOI�PHGLFDWLRQ�
x�5HVSRQGLQJ� WR� V\PSWRPV�� PLQRU� DLOPHQWV�� DQG� DGYLFH� IRU�

VHOI�FDUH� LQ� FRQGLWLRQV� VXFK� DV� �� 3DLQ� PDQDJHPHQW��
&RXJK�� &ROG�� 'LDUUKHD�� &RQVWLSDWLRQ�� 9RPLWLQJ�� )HYHU��
6RUH� WKURDW�� 6NLQ� GLVRUGHUV�� 2UDO� KHDOWK� �PRXWK� XOFHUV��
GHQWDO�SDLQ��JXP�VZHOOLQJ���

�
�

���
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&RPPXQLW\�3KDUPDF\�0DQDJHPHQW�
x� /HJDO�UHTXLUHPHQWV�WR�VHW�XS�D�FRPPXQLW\�SKDUPDF\�
x� 6LWH�VHOHFWLRQ�UHTXLUHPHQWV�
x� 3KDUPDF\�GHVLJQV�DQG�LQWHULRUV�
x� 9HQGRU�VHOHFWLRQ�DQG�RUGHULQJ�
x� 3URFXUHPHQW�� LQYHQWRU\� FRQWURO� PHWKRGV�� DQG� LQYHQWRU\�

PDQDJHPHQW�
x� )LQDQFLDO�SODQQLQJ�DQG�PDQDJHPHQW�
x� $FFRXQWDQF\� LQ� FRPPXQLW\�SKDUPDF\� ±� 'D\� ERRN�� &DVK�

ERRN�
x� ,QWURGXFWLRQ�WR�SKDUPDF\�RSHUDWLRQ�VRIWZDUHV�±�XVHIXOQHVV�

DQG�DYDLODELOLW\�
x� &XVWRPHU�5HODWLRQ�0DQDJHPHQW��&50��
x� $XGLWV�LQ�3KDUPDFLHV�
x� 623�RI�3KDUPDF\�0DQDJHPHQW�
x� ,QWURGXFWLRQ� WR� 'LJLWDO� +HDOWK�� P+HDOWK� DQG� 2QOLQH�

SKDUPDFLHV��

�
���
�
�
�
�
�
�
�
�
�
�
�

�
�

&20081,7<�3+$50$&<�$1'�0$1$*(0(17�±�35$&7,&$/�
�
&RXUVH�&RGH��(5�����3�������������������������������������������������������+RXUV����+RXUV�ZHHN��

�
6FRSH��7KH�FRXUVH�LV�GHVLJQHG�WR� WUDLQ�WKH�VWXGHQWV�DQG�LPSURYH�SURIHVVLRQDO�VNLOOV�
WR�SURYLGH�YDULRXV�SKDUPDFHXWLFDO�FDUH�VHUYLFHV�LQ�FRPPXQLW\�SKDUPDF\��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�WUDLQ�WKH�VWXGHQWV�LQ�WKH�IROORZLQJ��

��� 3URIHVVLRQDO�KDQGOLQJ�DQG�ILOOLQJ�SUHVFULSWLRQV�
��� 3DWLHQW�FRXQVHOOLQJ�RQ�GLVHDVHV�DQG�PLQRU�DLOPHQWV�
��� 3DWLHQW�FRXQVHOOLQJ�RQ�SUHVFULSWLRQ�DQG���RU�QRQ�SUHVFULSWLRQ�PHGLFLQHV�
��� 3UHSDUDWLRQ�RI�FRXQVHOOLQJ�PDWHULDOV�VXFK�DV�SDWLHQW�LQIRUPDWLRQ�OHDIOHWV�
��� 3HUIRUPLQJ�EDVLF�KHDOWK�VFUHHQLQJ�WHVWV�

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR��

��� +DQGOH�DQG�ILOO�SUHVFULSWLRQV�LQ�D�SURIHVVLRQDO�PDQQHU�
��� &RXQVHO�SDWLHQWV�RQ�YDULRXV�GLVHDVHV�DQG�PLQRU�DLOPHQWV�
��� &RXQVHO�SDWLHQWV�RQ�SUHVFULSWLRQ�DQG�RU�QRQ�SUHVFULSWLRQ�PHGLFLQHV�
��� 'HVLJQ�DQG�SUHSDUH�SDWLHQW�LQIRUPDWLRQ�OHDIOHWV�
��� 3HUIRUP�EDVLF�KHDOWK�VFUHHQLQJ�WHVWV���

�
�
�
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3UDFWLFDOV�
�
1RWH��7KH�IROORZLQJ�SUDFWLFDOV�VKDOO�EH�FDUULHG�RXW�LQ�WKH�PRGHO�FRPPXQLW\�SKDUPDF\�
ZLWK� DSSURSULDWH� VLPXODWHG� VFHQDULRV� DQG� PDWHULDOV�� 6WXGHQWV� VKDOO� EH� WUDLQHG�
WKURXJK� UROH� SOD\V� ZKHUHYHU� QHFHVVDU\�� 7KH� DFWLYLWLHV� RI� WKH� VWXGHQWV� VKDOO� EH�
DVVHVVHG���HYDOXDWHG�XVLQJ�D�VWUXFWXUHG�REMHFWLYH�DVVHVVPHQW�IRUP���
�

���+DQGOLQJ�RI�SUHVFULSWLRQV�ZLWK�SURIHVVLRQDO�VWDQGDUGV��UHYLHZLQJ�SUHVFULSWLRQV��
FKHFNLQJ�IRU�OHJDO�FRPSOLDQFH�DQG�FRPSOHWHQHVV��PLQLPXP����

���,GHQWLILFDWLRQ�RI�GUXJ�GUXJ�LQWHUDFWLRQV�LQ�WKH�SUHVFULSWLRQ�DQG�IROORZ�XS�DFWLRQV�
�PLQLPXP����

���3UHSDUDWLRQ� RI� GLVSHQVLQJ� ODEHOV� DQG� DX[LOLDU\� ODEHOV� IRU� WKH� SUHVFULEHG�
PHGLFDWLRQV��PLQLPXP����

���3URYLGLQJ� WKH� IROORZLQJ� KHDOWK� VFUHHQLQJ� VHUYLFHV� IRU� PRQLWRULQJ� SDWLHQWV� ��
GHWHFWLQJ�QHZ�SDWLHQWV��RQH�H[SHULPHQW�IRU�HDFK�DFWLYLW\���

%ORRG�3UHVVXUH�5HFRUGLQJ��&DSLOODU\�%ORRG�*OXFRVH�0RQLWRULQJ�� /XQJ�
IXQFWLRQ�DVVHVVPHQW�XVLQJ�3HDN�)ORZ�0HWHU�DQG�LQFHQWLYH�VSLURPHWHU��
UHFRUGLQJ� FDSLOODU\� R[\JHQ� OHYHO� XVLQJ� 3XOVH� 2[LPHWHU�� %0,�
PHDVXUHPHQW�

���3URYLGLQJ�FRXQVHOOLQJ�WR�VLPXODWHG�SDWLHQWV�IRU�WKH�IROORZLQJ�FKURQLF�GLVHDVHV���
GLVRUGHUV� LQFOXGLQJ� HGXFDWLRQ� RQ� WKH� XVH� RI� GHYLFHV� VXFK� DV� LQVXOLQ� SHQ��
LQKDOHUV��VSDFHUV��QHEXOL]HUV��HWF��ZKHUH�DSSURSULDWH��RQH�H[SHULPHQW�IRU�HDFK�
GLVHDVH��

7\SH� �� 'LDEHWHV� 0HOOLWXV�� 3ULPDU\� +\SHUWHQVLRQ�� $VWKPD��
+\SHUOLSLGDHPLD��5KHXPDWRLG�$UWKULWLV��

���3URYLGLQJ� FRXQVHOOLQJ� WR� VLPXODWHG� SDWLHQWV� IRU� WKH� IROORZLQJ� PLQRU� DLOPHQWV�
�DQ\�WKUHH��

+HDGDFKH��*,�GLVWXUEDQFHV� �1DXVHD��9RPLWLQJ��'\VSHSVLD��GLDUUKRHD��
FRQVWLSDWLRQ��� :RUP� LQIHVWDWLRQV�� 3\UH[LD�� 8SSHU� 5HVSLUDWRU\� 7UDFW�
LQIHFWLRQV��6NLQ�LQIHFWLRQV��2UDO�DQG�GHQWDO�GLVRUGHUV��

�� $SSURSULDWH� KDQGOLQJ� RI� GXPP\� GRVDJH� IRUPV� ZLWK� FRUUHFW� DGPLQLVWUDWLRQ�
WHFKQLTXHV���RUDO�OLTXLGV�ZLWK�PHDVXULQJ�FXS�FDS�GURSSHU��(\H�'URSV��,QKDOHUV��
1DVDO� GURSV�� ,QVXOLQ� SHQ�� QHEXOL]HUV�� GLIIHUHQW� W\SHV� RI� WDEOHWV�� SDWFKHV��
HQHPDV��VXSSRVLWRULHV�

�� 8VH�RI�&RPPXQLW\�3KDUPDF\�6RIWZDUH�DQG�GLJLWDO�KHDOWK�WRROV���
�
$VVLJQPHQWV�
�
7KH�VWXGHQWV� VKDOO�EH�DVNHG� WR� VXEPLW�ZULWWHQ� DVVLJQPHQWV�RQ� WKH� IROORZLQJ� WRSLFV�
�2QH� DVVLJQPHQW� SHU� VWXGHQW� SHU� VHVVLRQDO� SHULRG�� L�H��� D� PLQLPXP� RI� 7+5((�
DVVLJQPHQWV�SHU�VWXGHQW��
�

��� 623V�IRU�YDULRXV�DFWLYLWLHV� LQ�&RPPXQLW\�3KDUPDF\��DV�GLVFXVVHG�LQ�7KHRU\�
DQG�3UDFWLFDO��
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��� /LVW�RXW�WKH�YDULRXV�DEEUHYLDWLRQV��VKRUW�IRUPV�XVHG�LQ�SUHVFULSWLRQV�DQG�WKHLU�
LQWHUSUHWDWLRQ�

��� 3DWLHQW�,QIRUPDWLRQ�/HDIOHW�IRU�D�JLYHQ�FKURQLF�GLVHDVH���GLVRUGHU��
��� 3DWLHQW�,QIRUPDWLRQ�/HDIOHW�IRU�SUHVFULSWLRQ���QRQ�SUHVFULSWLRQ�PHGLFLQHV��
��� 3UHSDUDWLRQ� RI� ZLQGRZ� �� VKHOI� GLVSOD\� PDWHULDOV� IRU� WKH� PRGHO� FRPPXQLW\�

SKDUPDF\�
��� 2YHUYLHZ� RI� 6RIWZDUH� DYDLODEOH� IRU� UHWDLO� SKDUPDF\� PDQDJHPHQW� LQFOXGLQJ�

ELOOLQJ��LQYHQWRU\��HWF���
��� 'RVDJH���0HGLFDWLRQ�5HPLQGHU�$LGV�
��� 2YHUYLHZ� RQ� WKH� RSHUDWLRQV� DQG� PDUNHWLQJ� VWUDWHJLHV� RI� YDULRXV� RQOLQH�

SKDUPDFLHV�
��� 2YHUYLHZ�RQ�WKH�FRPPRQ�IL[HG�GRVH�FRPELQDWLRQV�
����2YHUYLHZ�RQ�WKH�PHGLFDWLRQV�UHTXLULQJ�VSHFLDO�VWRUDJH�FRQGLWLRQV�
����5ROH�RI�&RPPXQLW\�3KDUPDFLVWV�LQ�SUHYHQWLQJ�$QWLPLFURELDO�5HVLVWDQFH�
����-DQ�$XVKDGKL�DQG�RWKHU�*HQHULF�0HGLFLQH�LQLWLDWLYHV�LQ�,QGLD�
����*OREDO�2YHUYLHZ�RI�2QOLQH�3KDUPDFLHV��
����&RPPXQLW\�3KDUPDF\�3UDFWLFH�6WDQGDUGV��*OREDO�9V��,QGLDQ�6FHQDULR�
����2YHUYLHZ�RI�SKDUPDF\�DVVRFLDWLRQV�LQ�,QGLD��

�
�
)LHOG�9LVLW�
�
7KH�VWXGHQWV�VKDOO�EH�WDNHQ�LQ�JURXSV�WR�YLVLW�FRPPXQLW\�SKDUPDFLHV�DQG�PHGLFLQH�
GLVWULEXWRUV� WR�XQGHUVWDQG�DQG�ZLWQHVV� WKH�SURIHVVLRQDO� DFWLYLWLHV� RI� WKH� FRPPXQLW\�
SKDUPDFLVWV��DQG�VXSSO\�FKDLQ�ORJLVWLFV��,QGLYLGXDO�UHSRUWV�IURP�HDFK�VWXGHQW�RQ�WKHLU�
OHDUQLQJ�H[SHULHQFH�IURP�WKH�ILHOG�YLVLW�VKDOO�EH�VXEPLWWHG��
�

�
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�
&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��

�
6FRSH��7KLV�FRXUVH�LV�GHVLJQHG�WR�LPSDUW�EDVLF�NQRZOHGJH�RQ�WKH�VWXG\�RI�VWUXFWXUH�
DQG� IXQFWLRQV� RI� ELRPROHFXOHV� DQG� WKH� FKHPLFDO� SURFHVVHV� DVVRFLDWHG� ZLWK� OLYLQJ�
FHOOV� LQ� QRUPDO� DQG� DEQRUPDO� VWDWHV�� � 7KH� FRXUVH� DOVR� HPSKDVL]HV� RQ� WKH� FOLQLFDO�
SDWKRORJ\�RI�EORRG�DQG�XULQH��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�WKH�IROORZLQJ�DW�WKH�IXQGDPHQWDO�OHYHO��

��� 6WUXFWXUH�DQG�IXQFWLRQV�RI�ELRPROHFXOHV�
��� &DWDO\WLF�DFWLYLW\��GLDJQRVWLF�DQG�WKHUDSHXWLF�LPSRUWDQFH�RI�HQ]\PHV�
��� 0HWDEROLF� SDWKZD\V� RI� ELRPROHFXOHV� LQ� KHDOWK� DQG� LOOQHVV� �PHWDEROLF�

GLVRUGHUV��
��� %LRFKHPLFDO�SULQFLSOHV�RI�RUJDQ�IXQFWLRQ�WHVWV�DQG�WKHLU�FOLQLFDO�VLJQLILFDQFH�
��� 4XDOLWDWLYH�DQG�TXDQWLWDWLYH�GHWHUPLQDWLRQ�RI�ELRPROHFXOHV���PHWDEROLWHV�LQ�WKH�

ELRORJLFDO�VDPSOH�
��� &OLQLFDO�SDWKRORJ\�RI�EORRG�DQG�XULQH�

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR��

��� 'HVFULEH�WKH�IXQFWLRQV�RI�ELRPROHFXOHV�
��� 'LVFXVV�WKH�YDULRXV�IXQFWLRQV�RI�HQ]\PHV�LQ�WKH�KXPDQ�V\VWHP�
��� ([SODLQ� WKH� PHWDEROLF� SDWKZD\V� RI� ELRPROHFXOHV� LQ� ERWK� SK\VLRORJLFDO� DQG�

SDWKRORJLFDO�FRQGLWLRQV�
��� 'HVFULEH�WKH�SULQFLSOHV�RI�RUJDQ�IXQFWLRQ�WHVWV�DQG�WKHLU�FOLQLFDO�VLJQLILFDQFHV��
��� 'HWHUPLQH� WKH� ELRPROHFXOHV� �� PHWDEROLWHV� LQ� WKH� JLYHQ� ELRORJLFDO� VDPSOHV��

ERWK�TXDOLWDWLYHO\�DQG�TXDQWLWDWLYHO\��
��� 'HVFULEH�WKH�FOLQLFDO�SDWKRORJ\�RI�EORRG�DQG�XULQH�

�
&KDSWHU� 7RSLF� +RXUV�

�� ,QWURGXFWLRQ� WR� ELRFKHPLVWU\�� 6FRSH� RI� ELRFKHPLVWU\� LQ�
SKDUPDF\��&HOO�DQG�LWV�ELRFKHPLFDO�RUJDQL]DWLRQ��

��

�� &DUERK\GUDWHV�
x� 'HILQLWLRQ�� FODVVLILFDWLRQ� ZLWK� H[DPSOHV�� FKHPLFDO�

SURSHUWLHV�
x� 0RQRVDFFKDULGHV���6WUXFWXUH�RI�JOXFRVH��IUXFWRVH��DQG�

JDODFWRVH�
x� 'LVDFFKDULGHV� �� VWUXFWXUH� RI� PDOWRVH�� ODFWRVH�� DQG�

VXFURVH�
x� 3RO\VDFFKDULGHV� �� FKHPLFDO� QDWXUH� RI� VWDUFK� DQG�

JO\FRJHQ�
x� 4XDOLWDWLYH�WHVWV�DQG�ELRORJLFDO�UROH�RI�FDUERK\GUDWHV�

��
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�� 3URWHLQV�
x� 'HILQLWLRQ�� FODVVLILFDWLRQ� RI� SURWHLQV� EDVHG� RQ�

FRPSRVLWLRQ�DQG�VROXELOLW\�ZLWK�H[DPSOHV�
x� 'HILQLWLRQ�� FODVVLILFDWLRQ� RI� DPLQR� DFLGV� EDVHG� RQ�

FKHPLFDO� QDWXUH� DQG� QXWULWLRQDO� UHTXLUHPHQWV� ZLWK�
H[DPSOHV�

x� 6WUXFWXUH� RI� SURWHLQV� �IRXU� OHYHOV� RI� RUJDQL]DWLRQ� RI�
SURWHLQ�VWUXFWXUH��

x� 4XDOLWDWLYH� WHVWV� DQG� ELRORJLFDO� UROH� RI� SURWHLQV� DQG�
DPLQR�DFLGV�

x� 'LVHDVHV�UHODWHG�WR�PDOQXWULWLRQ�RI�SURWHLQV��

��

�� /LSLGV�
x� 'HILQLWLRQ��FODVVLILFDWLRQ�ZLWK�H[DPSOHV�
x� 6WUXFWXUH�DQG�SURSHUWLHV�RI�WULJO\FHULGHV��RLOV�DQG�IDWV��
x� )DWW\� DFLG� FODVVLILFDWLRQ���%DVHG� RQ

� FKHPLFDO� DQG� QXWULWLRQDO� UHTXLUHPHQWV� ZLWK�
H[DPSOHV�

x� 6WUXFWXUH�DQG�IXQFWLRQV�RI�FKROHVWHURO�LQ�WKH�ERG\�
x� /LSRSURWHLQV� �� W\SHV�� FRPSRVLWLRQ�DQG� IXQFWLRQV� LQ� WKH�

ERG\�
x� 4XDOLWDWLYH�WHVWV�DQG�IXQFWLRQV�RI�OLSLGV�

��

�� 1XFOHLF�DFLGV�
x� 'HILQLWLRQ��SXULQH�DQG�S\ULPLGLQH�EDVHV�
x� &RPSRQHQWV� RI� QXFOHRVLGHV� DQG� QXFOHRWLGHV� ZLWK�

H[DPSOHV�
x� 6WUXFWXUH�RI�'1$��:DWVRQ�DQG�&ULFN�PRGHO���51$�DQG�

WKHLU�IXQFWLRQV�

��

�� (Q]\PHV�
x� 'HILQLWLRQ��SURSHUWLHV�DQG�,8%�DQG�0%�FODVVLILFDWLRQ�
x� )DFWRUV�DIIHFWLQJ�HQ]\PH�DFWLYLW\�
x� 0HFKDQLVP�RI�DFWLRQ�RI�HQ]\PHV��(Q]\PH�LQKLELWRUV�
x� 7KHUDSHXWLF� DQG� SKDUPDFHXWLFDO� LPSRUWDQFH� RI�

HQ]\PHV�

��

�� 9LWDPLQV�
x� 'HILQLWLRQ�DQG�FODVVLILFDWLRQ�ZLWK�H[DPSOHV�
x� 6RXUFHV�� FKHPLFDO� QDWXUH�� IXQFWLRQV�� FRHQ]\PH� IRUP��

UHFRPPHQGHG� GLHWDU\� UHTXLUHPHQWV�� GHILFLHQF\�
GLVHDVHV�RI�IDW�DQG�ZDWHU�VROXEOH�YLWDPLQV�

��

�� 0HWDEROLVP� �6WXG\� RI� F\FOH�SDWKZD\V� ZLWKRXW� FKHPLFDO�
VWUXFWXUHV��
x� 0HWDEROLVP� RI� &DUERK\GUDWHV�� *O\FRO\VLV�� 7&$� F\FOH�

DQG�JO\FRJHQ�PHWDEROLVP��UHJXODWLRQ�RI�EORRG�JOXFRVH�

���
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OHYHO�� 'LVHDVHV� UHODWHG� WR� DEQRUPDO� PHWDEROLVP� RI�
&DUERK\GUDWHV�

x� 0HWDEROLVP�RI�OLSLGV��/LSRO\VLV��ȕ�R[LGDWLRQ�RI�)DWW\�DFLG�
�3DOPLWLF� DFLG�� NHWRJHQHVLV� DQG� NHWRO\VLV�� 'LVHDVHV�
UHODWHG� WR� DEQRUPDO� PHWDEROLVP� RI� OLSLGV� VXFK� DV�
.HWRDFLGRVLV��)DWW\�OLYHU��+\SHUFKROHVWHUROHPLD�

x� 0HWDEROLVP� RI� $PLQR� DFLGV� �3URWHLQV��� *HQHUDO�
UHDFWLRQV� RI� DPLQR� DFLGV� DQG� LWV� VLJQLILFDQFH±
7UDQVDPLQDWLRQ�� GHDPLQDWLRQ�� 8UHD� F\FOH� DQG�
GHFDUER[\ODWLRQ�� 'LVHDVHV� UHODWHG� WR� DEQRUPDO�
PHWDEROLVP� RI� DPLQR� DFLGV�� 'LVRUGHUV� RI� DPPRQLD�
PHWDEROLVP�� SKHQ\ONHWRQXULD�� DONDSWRQXULD� DQG�
-DXQGLFH��

x� %LRORJLFDO� � � R[LGDWLRQ�� � � �(OHFWURQ� � � WUDQVSRUW� � � � FKDLQ����
DQG����2[LGDWLYH�SKRVSKRU\ODWLRQ�

�� 0LQHUDOV�� 7\SHV�� )XQFWLRQV�� 'HILFLHQF\� GLVHDVHV��
UHFRPPHQGHG�GLHWDU\�UHTXLUHPHQWV�

���

��� :DWHU�DQG�(OHFWURO\WHV�
x� 'LVWULEXWLRQ��IXQFWLRQV�RI�ZDWHU�LQ�WKH�ERG\�
x� :DWHU�WXUQRYHU�DQG�EDODQFH�
x� (OHFWURO\WH� FRPSRVLWLRQ� RI� WKH� ERG\� IOXLGV�� 'LHWDU\�

LQWDNH�RI�HOHFWURO\WH�DQG�(OHFWURO\WH�EDODQFH�
x� 'HK\GUDWLRQ�� FDXVHV� RI� GHK\GUDWLRQ� DQG� RUDO�

UHK\GUDWLRQ�WKHUDS\�

���

��� ,QWURGXFWLRQ�WR�%LRWHFKQRORJ\���� ���
��� 2UJDQ�IXQFWLRQ�WHVWV�

x� )XQFWLRQV� RI� NLGQH\� DQG� URXWLQHO\� SHUIRUPHG� WHVWV� WR�
DVVHVV� WKH� IXQFWLRQV� RI� NLGQH\� DQG� WKHLU� FOLQLFDO�
VLJQLILFDQFHV�

x� )XQFWLRQV� RI� OLYHU� DQG� URXWLQHO\� SHUIRUPHG� WHVWV� WR�
DVVHVV� WKH� IXQFWLRQV� RI� OLYHU� DQG� WKHLU� FOLQLFDO�
VLJQLILFDQFHV�

x� /LSLG�SURILOH�WHVWV�DQG�LWV�FOLQLFDO�VLJQLILFDQFHV�

���

��� ,QWURGXFWLRQ�WR�3DWKRORJ\�RI�%ORRG�DQG�8ULQH�
x� /\PSKRF\WHV� DQG� 3ODWHOHWV�� WKHLU� UROH� LQ� KHDOWK� DQG�

GLVHDVH�
x� (U\WKURF\WHV���$EQRUPDO�FHOOV�DQG�WKHLU�VLJQLILFDQFH�
x� 1RUPDO� DQG� $EQRUPDO� FRQVWLWXHQWV� RI� 8ULQH� DQG� WKHLU�

VLJQLILFDQFH�

���

�
�
�

�
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�
&RXUVH�&RGH��(5�����3�������������������������������������������������������+RXUV����+RXUV�ZHHN��

�
6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� WUDLQ� WKH� VWXGHQWV� LQ� WKH� TXDOLWDWLYH� WHVWLQJ� RI�
YDULRXV�ELRPROHFXOHV�DQG� WHVWLQJ�RI�ELRORJLFDO� VDPSOHV� IRU�GHWHUPLQDWLRQ� RI�QRUPDO�
DQG�DEQRUPDO�FRQVWLWXHQWV��
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�WUDLQ�DQG�SURYLGH�KDQGV�RQ�H[SHULHQFHV�RQ�WKH�
IROORZLQJ�

��� 4XDOLWDWLYH�GHWHUPLQDWLRQ�RI�ELRPROHFXOHV���PHWDEROLWHV�LQ�VLPXODWHG�ELRORJLFDO�
VDPSOHV�

��� 'HWHUPLQDWLRQ� RI� QRUPDO� DQG� DEQRUPDO� FRQVWLWXHQWV� RI� VLPXODWHG� EORRG� DQG�
XULQH�VDPSOHV�

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR��

��� 4XDOLWDWLYHO\�GHWHUPLQH�WKH�ELRPROHFXOHV���PHWDEROLWHV� LQ�WKH�JLYHQ�ELRORJLFDO�
VDPSOHV�

��� 'HWHUPLQH�WKH�QRUPDO�DQG�DEQRUPDO�FRQVWLWXHQWV�LQ�EORRG�DQG�XULQH�VDPSOHV�
DQG�LQWHUSUHW�WKH�UHVXOWV�RI�VXFK�WHVWLQJ�

�
3UDFWLFDOV�
�

��� 4XDOLWDWLYH�DQDO\VLV�RI�FDUERK\GUDWHV����H[SHULPHQWV��
��� 4XDOLWDWLYH�DQDO\VLV�RI�3URWHLQV�DQG�DPLQR�DFLGV����H[SHULPHQWV��
��� 4XDOLWDWLYH�DQDO\VLV�RI�OLSLGV����H[SHULPHQWV��
��� 4XDOLWDWLYH�DQDO\VLV�RI�XULQH�IRU�QRUPDO�DQG�DEQRUPDO�FRQVWLWXHQWV� �

���H[SHULPHQWV��
��� 'HWHUPLQDWLRQ�RI�FRQVWLWXHQWV�RI�XULQH��JOXFRVH��FUHDWLQLQH��FKORULGHV�� �

���H[SHULPHQWV��
�

��� 'HWHUPLQDWLRQ�RI�FRQVWLWXHQWV�RI�EORRG�VHUXP� �VLPXODWHG�� �&UHDWLQH��JOXFRVH��
FKROHVWHURO��&DOFLXP��8UHD��6*27�6*37�����H[SHULPHQWV��

��� 6WXG\�WKH�K\GURO\VLV�RI�VWDUFK�IURP�DFLG�DQG�VDOLYDU\�DP\ODVH�HQ]\PH��
���H[SHULPHQW��

�
$VVLJQPHQWV��
7KH� VWXGHQWV� VKDOO� EH� DVNHG� WR� VXEPLW� ZULWWHQ� DVVLJQPHQWV� RQ� 9DULRXV� 3DWKRORJ\�
/DE�5HSRUWV� �2QH�DVVLJQPHQW�SHU�VWXGHQW�SHU�VHVVLRQDO�SHULRG�� L�H���D�PLQLPXP�RI�
7+5((�DVVLJQPHQWV�SHU�VWXGHQW��
�
�
�
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3+$50$&27+(5$3(87,&6���7+(25<�
�
&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��
�
6FRSH��7KLV�FRXUVH� LV�GHVLJQHG� WR� LPSDUW�EDVLF�NQRZOHGJH�RQ�HWLRSDWKRJHQHVLV�RI�
FRPPRQ�GLVHDVHV�DQG�WKHLU�PDQDJHPHQW�DORQJ�ZLWK�TXDOLW\�XVH�RI�PHGLFLQHV���
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�DERXW��

���(WLRSDWKRJHQHVLV� RI� VHOHFWHG� FRPPRQ� GLVHDVHV� DQG� HYLGHQFH�EDVHG�
PHGLFLQH�WKHUDS\�

���,PSRUWDQFH�RI�LQGLYLGXDOL]HG�WKHUDSHXWLF�SODQV�EDVHG�RQ�GLDJQRVLV�
���%DVLF�PHWKRGV�IRU�DVVHVVLQJ�WKH�FOLQLFDO�RXWFRPHV�RI�GUXJ�WKHUDS\�
�

&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR��

���+HOS� DVVHVVLQJ� WKH� VXEMHFWLYH� DQG� REMHFWLYH� SDUDPHWHUV� RI� SDWLHQWV� LQ�
FRPPRQ�GLVHDVH�FRQGLWLRQV��

���$VVLVW� RWKHU� KHDOWKFDUH� SURYLGHUV� WR� DQDO\VH� GUXJ� UHODWHG� SUREOHPV� DQG�
SURYLGH�WKHUDSHXWLF�LQWHUYHQWLRQV�

���3DUWLFLSDWH�LQ�SODQQLQJ�WKH�UDWLRQDO�PHGLFLQH�WKHUDS\�IRU�FRPPRQ�GLVHDVHV�
���'HVLJQ�DQG�GHOLYHU�GLVFKDUJH�FRXQVHOOLQJ�IRU�SDWLHQWV�

�
&KDSWHU� 7RSLF� +RXUV�

�� 3KDUPDFRWKHUDSHXWLFV�±�,QWURGXFWLRQ��VFRSH��DQG�REMHFWLYHV��
5DWLRQDO� XVH� RI� 0HGLFLQHV�� (YLGHQFH� %DVHG� 0HGLFLQH��
(VVHQWLDO� 0HGLFLQHV� /LVW�� 6WDQGDUG� 7UHDWPHQW� *XLGHOLQHV�
�67*V��

��

�� 'HILQLWLRQ�� HWLRSDWKRJHQHVLV�� FOLQLFDO� PDQLIHVWDWLRQV�� QRQ�
SKDUPDFRORJLFDO� DQG� SKDUPDFRORJLFDO� PDQDJHPHQW� RI� WKH�
GLVHDVHV�DVVRFLDWHG�ZLWK�
�D��&DUGLRYDVFXODU�6\VWHP�
x� +\SHUWHQVLRQ�
x� $QJLQD�DQG�0\RFDUGLDO�LQIDUFWLRQ�
x� +\SHUOLSLGDHPLD�
x� &RQJHVWLYH�+HDUW�)DLOXUH�

�
��

�E��5HVSLUDWRU\�6\VWHP�
x� $VWKPD�
x� &23'�

��

�F��(QGRFULQH�6\VWHP�
x� 'LDEHWHV�
x� 7K\URLG�GLVRUGHUV���+\SR�DQG�+\SHUWK\URLGLVP�

��

�G��&HQWUDO�1HUYRXV�6\VWHP�
x� (SLOHSV\�

��
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x� 3DUNLQVRQ¶V�GLVHDVH�
x� $O]KHLPHU¶V�GLVHDVH�
x� 6WURNH�
x� 0LJUDLQH�

�H��*DVWUR�,QWHVWLQDO�'LVRUGHUV�
x� *DVWUR�RHVRSKDJHDO�UHIOX[�GLVHDVH�
x� 3HSWLF�8OFHU�'LVHDVH�
x� $OFRKROLF�OLYHU�GLVHDVH�
x� ,QIODPPDWRU\�%RZHO�'LVHDVHV��&URKQ¶V�'LVHDVH�DQG�

8OFHUDWLYH�&ROLWLV��

��

�I��+DHPDWRORJLFDO�GLVRUGHUV�
x� ,URQ�GHILFLHQF\�DQDHPLD�
x� 0HJDOREODVWLF�DQDHPLD�

��

�J��,QIHFWLRXV�GLVHDVHV�
x� 7XEHUFXORVLV�
x� 3QHXPRQLD�
x� 8ULQDU\�WUDFW�LQIHFWLRQV�
x� +HSDWLWLV�
x� *RQRUUKRHD�DQG�6\SKLOLV�
x� 0DODULD�
x� +,9�DQG�2SSRUWXQLVWLF�LQIHFWLRQV�
x� 9LUDO�,QIHFWLRQV��6$56��&R9���

���

�K��0XVFXORVNHOHWDO�GLVRUGHUV�
x� 5KHXPDWRLG�DUWKULWLV�
x� 2VWHRDUWKULWLV�

��

�L��'HUPDWRORJ\�
x� 3VRULDVLV�
x� 6FDELHV�
x� (F]HPD�

��

�M��3V\FKLDWULF�'LVRUGHUV�
x� 'HSUHVVLRQ�
x� $Q[LHW\��
x� 3V\FKRVLV�

��

�N��2SKWKDOPRORJ\�
x� &RQMXQFWLYLWLV��EDFWHULDO�DQG�YLUDO��
x� *ODXFRPD�

��

�O��$QWL�PLFURELDO�5HVLVWDQFH�� ��
�P��:RPHQ¶V�+HDOWK�
x� 3RO\F\VWLF�2YDU\�6\QGURPH�
x� '\VPHQRUUKHD�
x� 3UHPHQVWUXDO�6\QGURPH�

��

�
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3+$50$&27+(5$3(87,&6�±�35$&7,&$/�
�

&RXUVH�&RGH��(5�����3�������������������������������������������������������+RXUV����+RXU�ZHHN��
�
6FRSH��7KLV�FRXUVH� LV�GHVLJQHG� WR� WUDLQ� WKH�VWXGHQWV� LQ� WKH�EDVLF�VNLOOV� UHTXLUHG� WR�
VXSSRUW�WKH�SKDUPDFHXWLFDO�FDUH�VHUYLFHV�IRU�VHOHFWHG�FRPPRQ�GLVHDVH�FRQGLWLRQV����
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�WUDLQ�WKH�VWXGHQWV�RQ�

��� +RZ�WR�SUHSDUH�D�62$3��6XEMHFWLYH��2EMHFWLYH��$VVHVVPHQW�DQG�3ODQ��QRWH�
IRU�FOLQLFDO�FDVHV�RI�VHOHFWHG�FRPPRQ�GLVHDVHV�

��� 3DWLHQW�FRXQVHOOLQJ�WHFKQLTXHV�PHWKRGV�IRU�FRPPRQ�GLVHDVH�FRQGLWLRQV�
�

&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR��

��� :ULWH� � 62$3� �6XEMHFWLYH�� 2EMHFWLYH�� $VVHVVPHQW� DQG� 3ODQ�� QRWHV� IRU� WKH�
JLYHQ�FOLQLFDO�FDVHV�RI�VHOHFWHG�FRPPRQ�GLVHDVHV�

��� &RXQVHO�WKH�SDWLHQWV�DERXW�WKH�GLVHDVH�FRQGLWLRQV��XVHV�RI�GUXJV��PHWKRGV�RI�
KDQGOLQJ�DQG�DGPLQLVWUDWLRQ�RI�GUXJV��OLIH�VW\OH�PRGLILFDWLRQV��DQG�PRQLWRULQJ�
SDUDPHWHUV�����

�
3UDFWLFDOV�
�
,�� 3UHSDUDWLRQ� DQG� GLVFXVVLRQ� RI� 62$3� �6XEMHFWLYH�� 2EMHFWLYH�� $VVHVVPHQW� DQG�
3ODQ�� QRWHV� IRU� DW� OHDVW� 6,;� FOLQLFDO� FDVHV� �UHDO� �� K\SRWKHWLFDO�� RI� WKH� IROORZLQJ�
GLVHDVH�FRQGLWLRQV��
��� +\SHUWHQVLRQ�
��� $QJLQD�3HFWRULV��
��� 0\RFDUGLDO�,QIDUFWLRQ�
��� +\SHUOLSLGDHPLD�
��� 5KHXPDWRLG�DUWKULWLV�
��� $VWKPD�
��� &23'�
��� 'LDEHWHV�
��� (SLOHSV\�
����6WURNH�
����'HSUHVVLRQ�
����7XEHUFXORVLV�
����$QDHPLD��DQ\�RQH�W\SH�DV�FRYHUHG�LQ�WKHRU\��
����9LUDO�LQIHFWLRQ��DQ\�RQH�W\SH�DV�FRYHUHG�LQ�WKHRU\��
����'HUPDWRORJLFDO�FRQGLWLRQV��DQ\�RQH�FRQGLWLRQ�DV�FRYHUHG�LQ�WKHRU\��

�
�
�
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,,�� 3DWLHQW� FRXQVHOOLQJ� H[HUFLVHV� XVLQJ� UROH� SOD\V� EDVHG�RQ� WKH� UHDO� �� K\SRWKHWLFDO�
FOLQLFDO� FDVH� VFHQDULRV�� 7KH� VWXGHQWV� DUH� H[SHFWHG� WR� SURYLGH� FRXQVHOOLQJ� RQ�
GLVHDVH� FRQGLWLRQ�� PHGLFDWLRQV�� OLIH�VW\OH� PRGLILFDWLRQV�� PRQLWRULQJ� SDUDPHWHUV��
HWF��DQG�WKH�VDPH�VKDOO�EH�GRFXPHQWHG���0LQLPXP���FDVHV���

�
,,,��6LPXODWHG�FDVHV�WR�HQDEOH�GRVH�FDOFXODWLRQ�RI�VHOHFWHG�GUXJV�LQ�SDHGLDWULFV��DQG�

JHULDWULFV�XQGHU�YDULRXV�SDWKRORJLFDO�FRQGLWLRQV���0LQLPXP���FDVHV��
�
�
� �
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+263,7$/�$1'�&/,1,&$/�3+$50$&<�±�7+(25<�
�
&RXUVH�&RGH��(5�����7�������������������������������������������������������+RXUV����+RXUV�ZHHN��
�
6FRSH��7KLV�FRXUVH�LV�GHVLJQHG�WR� LPSDUW�IXQGDPHQWDO�NQRZOHGJH�DQG�SURIHVVLRQDO�
VNLOOV�UHTXLUHG�IRU�IDFLOLWDWLQJ�YDULRXV�KRVSLWDO�DQG�FOLQLFDO�SKDUPDF\�VHUYLFHV���
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�DQG�WUDLQ�WKH�VWXGHQWV�LQ�WKH�IROORZLQJ��

��� +RVSLWDO�DQG�+RVSLWDO�3KDUPDF\�RUJDQL]DWLRQ�DQG�VHW�XSV�
��� %DVLFV�RI�KRVSLWDO�SKDUPDF\�VHUYLFHV�LQFOXGLQJ�WKH�SURFXUHPHQW��VXSSO\�FKDLQ��

VWRUDJH�RI�PHGLFLQHV�DQG�PHGLFDO�VXSSOLHV�
��� %DVLFV� RI� FOLQLFDO� SKDUPDF\� LQFOXGLQJ� LQWURGXFWLRQ� WR� FRPSUHKHQVLYH�

SKDUPDFHXWLFDO�FDUH�VHUYLFHV�
��� %DVLF� LQWHUSUHWDWLRQV�RI�FRPPRQ� ODERUDWRU\� UHVXOWV�XVHG� LQ�FOLQLFDO�GLDJQRVLV�

WRZDUGV�RSWLPL]LQJ�WKH�GUXJ�WKHUDS\�
�

&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�

���([SODLQ�DERXW�WKH�EDVLF�FRQFHSWV�RI�KRVSLWDO�SKDUPDF\�DGPLQLVWUDWLRQ��
���0DQDJH� WKH� VXSSO\� FKDLQ� DQG� GLVWULEXWLRQ� RI� PHGLFLQHV� ZLWKLQ� WKH� KRVSLWDO�

VHWWLQJV�
���$VVLVW�WKH�RWKHU�KHDOWKFDUH�SURYLGHUV�LQ�PRQLWRULQJ�GUXJ�WKHUDS\�DQG�DGGUHVV�

GUXJ�UHODWHG�SUREOHPV�
���,QWHUSUHW�FRPPRQ�ODE�LQYHVWLJDWLRQ�UHSRUWV�IRU�RSWLPL]LQJ�GUXJ�WKHUDS\�

��������������������������������������������������������������������������
6��1R�� 7RSLF� +RXUV�

�� +RVSLWDO�3KDUPDF\�
x� 'HILQLWLRQ��VFRSH��QDWLRQDO�DQG�LQWHUQDWLRQDO�VFHQDULR�
x� 2UJDQLVDWLRQDO�VWUXFWXUH�
x� 3URIHVVLRQDO�UHVSRQVLELOLWLHV��4XDOLILFDWLRQ�DQG�H[SHULHQFH�

UHTXLUHPHQWV�� MRE� VSHFLILFDWLRQV�� ZRUN� ORDG� UHTXLUHPHQWV�
DQG�LQWHU�SURIHVVLRQDO�UHODWLRQVKLSV�

x� *RRG�3KDUPDF\�3UDFWLFH��*33��LQ�KRVSLWDO�
x� +RVSLWDO� 3KDUPDF\� 6WDQGDUGV� �),3� %DVHO� 6WDWHPHQWV��

$+63��
x� ,QWURGXFWLRQ�WR�1$46�JXLGHOLQHV�DQG��1$%+�$FFUHGLWDWLRQ�

DQG�5ROH�RI�3KDUPDFLVWV�

�
��

�� 'LIIHUHQW�&RPPLWWHHV�LQ�WKH�+RVSLWDO�
x� 3KDUPDF\� DQG� 7KHUDSHXWLFV� &RPPLWWHH� �� 2EMHFWLYHV��

&RPSRVLWLRQ��DQG�IXQFWLRQV��
x� +RVSLWDO� )RUPXODU\� �� 'HILQLWLRQ�� SURFHGXUH� IRU�

GHYHORSPHQW�DQG�XVH�RI�KRVSLWDO�IRUPXODU\�
�

��
�
�
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x� ,QIHFWLRQ� &RQWURO� &RPPLWWHH� ±� 5ROH� RI� 3KDUPDFLVW� LQ�
SUHYHQWLQJ�$QWLPLFURELDO�5HVLVWDQFH�

�� 6XSSO\�&KDLQ�DQG�,QYHQWRU\�&RQWURO�
x� 3UHSDUDWLRQ� RI� 'UXJ� OLVWV� �� +LJK� 5LVN� GUXJV�� (PHUJHQF\�

GUXJV�� 6FKHGXOH� +�� GUXJV�� 1'36� GUXJV�� UHVHUYHG�
DQWLELRWLFV��

x� 3URFHGXUHV� RI� 'UXJ� 3XUFKDVHV� ±� 'UXJ� VHOHFWLRQ�� VKRUW�
WHUP��ORQJ�WHUP��DQG�WHQGHU�H�WHQGHU�SURFHVV��TXRWDWLRQV��
HWF��

x� ,QYHQWRU\� FRQWURO� WHFKQLTXHV�� (FRQRPLF� 2UGHU� 4XDQWLW\��
5HRUGHU�4XDQWLW\�/HYHO��,QYHQWRU\�7XUQRYHU�HWF��

x� ,QYHQWRU\�0DQDJHPHQW� RI� &HQWUDO� 'UXJ� 6WRUH� ±� 6WRUDJH�
FRQGLWLRQV�� 0HWKRGV� RI� VWRUDJH�� 'LVWULEXWLRQ�� 0DLQWDLQLQJ�
&ROG�&KDLQ��'HYLFHV�XVHG� IRU�FROG� VWRUDJH� �5HIULJHUDWRU��
,/5��:DON�LQ�&ROG�URRPV��

x� )()2��),)2�PHWKRGV�
x� ([SLU\�GUXJ�UHPRYDO�DQG�KDQGOLQJ��DQG�GLVSRVDO��'LVSRVDO�

RI�1DUFRWLFV��F\WRWR[LF�GUXJV��
x� 'RFXPHQWDWLRQ���SXUFKDVH�DQG�LQYHQWRU\�

���

�� 'UXJ�GLVWULEXWLRQ�
x� 'UXJ� GLVWULEXWLRQ� �LQ�� SDWLHQWV� DQG� RXW� �� SDWLHQWV�� ±�

'HILQLWLRQ�� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� RI� LQGLYLGXDO�
SUHVFULSWLRQ�RUGHU�PHWKRG��)ORRU�6WRFN�0HWKRG��8QLW�'RVH�
'UXJ�'LVWULEXWLRQ�0HWKRG��'UXJ�%DVNHW�0HWKRG��

x� 'LVWULEXWLRQ� RI� GUXJV� WR� ,&&8�,&8�1,&8�(PHUJHQF\�
ZDUGV��

x� $XWRPDWHG�GUXJ�GLVSHQVLQJ�V\VWHPV�DQG�GHYLFHV��
x� 'LVWULEXWLRQ�RI�1DUFRWLF�DQG�3V\FKRWURSLF�VXEVWDQFHV�DQG�

WKHLU�VWRUDJH�

��

�� &RPSRXQGLQJ� LQ� +RVSLWDOV�� %XON� FRPSRXQGLQJ�� ,9� DGPL[WXUH�
VHUYLFHV�DQG�LQFRPSDWLELOLWLHV��7RWDO�SDUHQWHUDO�QXWULWLRQ�

��

�� 5DGLR�3KDUPDFHXWLFDOV���6WRUDJH��GLVSHQVLQJ�DQG�GLVSRVDO�RI�
UDGLRSKDUPDFHXWLFDOV��

��

�� $SSOLFDWLRQ�RI�FRPSXWHUV�LQ�+RVSLWDO�3KDUPDF\�3UDFWLFH��
(OHFWURQLF�KHDOWK�UHFRUGV��6RIWZDUHV�XVHG�LQ�KRVSLWDO�SKDUPDF\�

��

�� &OLQLFDO� 3KDUPDF\�� 'HILQLWLRQ�� VFRSH�� DQG� GHYHORSPHQW� �� LQ�
,QGLD�DQG�RWKHU�FRXQWULHV�
�
7HFKQLFDO� GHILQLWLRQV�� FRPPRQ� WHUPLQRORJLHV� XVHG� LQ� FOLQLFDO�
VHWWLQJV� DQG� WKHLU� VLJQLILFDQFH� VXFK� DV� 3DHGLDWULFV�� *HULDWULF��
$QWL�QDWDO�&DUH��3RVW�QDWDO�&DUH��HWF��
�

���
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'DLO\� DFWLYLWLHV� RI� FOLQLFDO� SKDUPDFLVWV��'HILQLWLRQ�� JRDO�� DQG�
SURFHGXUH�RI�

x� :DUG�URXQG�SDUWLFLSDWLRQ�
x� 7UHDWPHQW�&KDUW�5HYLHZ�
x� $GYHUVH�GUXJ�UHDFWLRQ�PRQLWRULQJ�
x� 'UXJ�LQIRUPDWLRQ�DQG�SRLVRQV�LQIRUPDWLRQ�
x� 0HGLFDWLRQ�KLVWRU\�
x� 3DWLHQW�FRXQVHOOLQJ�
x� ,QWHUSURIHVVLRQDO�FROODERUDWLRQ��

�
3KDUPDFHXWLFDO� FDUH�� 'HILQLWLRQ�� FODVVLILFDWLRQ� RI� GUXJ� UHODWHG�
SUREOHPV�� 3ULQFLSOHV� DQG� SURFHGXUH� WR� SURYLGH� SKDUPDFHXWLFDO�
FDUH�
�
0HGLFDWLRQ�7KHUDS\�0DQDJHPHQW��+RPH�0HGLFDWLRQ�5HYLHZ�

��� &OLQLFDO� ODERUDWRU\� WHVWV�XVHG� LQ� WKH�HYDOXDWLRQ�RI�GLVHDVH�
VWDWHV���VLJQLILFDQFH�DQG�LQWHUSUHWDWLRQ�RI�WHVW�UHVXOWV��

x� +DHPDWRORJLFDO��/LYHU�IXQFWLRQ��5HQDO�IXQFWLRQ��WK\URLG�
IXQFWLRQ�WHVWV�

x� 7HVWV�DVVRFLDWHG�ZLWK�FDUGLDF�GLVRUGHUV�
x� )OXLG�DQG�HOHFWURO\WH�EDODQFH�
x� 3XOPRQDU\�)XQFWLRQ�7HVWV� �

���

��� 3RLVRQLQJ�� 7\SHV� RI� SRLVRQLQJ�� &OLQLFDO� PDQLIHVWDWLRQV� DQG�
$QWLGRWHV��
'UXJV� DQG� 3RLVRQ� ,QIRUPDWLRQ� &HQWUH� DQG� WKHLU� VHUYLFHV�±�
'HILQLWLRQ��5HTXLUHPHQWV�� ,QIRUPDWLRQ� UHVRXUFHV�ZLWK� H[DPSOHV��
DQG�WKHLU�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�

��

��� 3KDUPDFRYLJLODQFH�
x� 'HILQLWLRQ��DLP�DQG�VFRSH�
x� 2YHUYLHZ�RI�3KDUPDFRYLJLODQFH�

��

��� 0HGLFDWLRQ�HUURUV��'HILQLWLRQ��W\SHV��FRQVHTXHQFHV��DQG�
VWUDWHJLHV�WR�PLQLPL]H�PHGLFDWLRQ�HUURUV��/$6$�GUXJV�DQG�
7DOOPDQ�OHWWHULQJ�DV�SHU�,603�
�
'UXJ�,QWHUDFWLRQV��'HILQLWLRQ��W\SHV��FOLQLFDO�VLJQLILFDQFH�RI�GUXJ�
LQWHUDFWLRQV�

��

�
�

� �
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+263,7$/�$1'�&/,1,&$/�3+$50$&<�±�35$&7,&$/�
�
&RXUVH�&RGH��(5�����3����������� � � � ���������+RXUV����+RXU���:HHN��
�
6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� WUDLQ� WKH� VWXGHQWV� WR� DVVLVW� RWKHU� KHDOWKFDUH�
SURYLGHUV�LQ�WKH�EDVLF�VHUYLFHV�RI�KRVSLWDO�DQG�FOLQLFDO�SKDUPDF\���
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO� WUDLQ� WKH�VWXGHQWV�ZLWK�KDQGV�RQ�H[SHULHQFHV��
VLPXODWHG�FOLQLFDO�FDVH�VWXGLHV�LQ�WKH�IROORZLQJ���

���0HWKRGV�WR�V\VWHPDWLFDOO\�DSSURDFK�DQG�UHVSRQG�WR�GUXJ�LQIRUPDWLRQ�TXHULHV��
���+RZ� WR� LQWHUSUHW� � FRPPRQ� ODERUDWRU\� UHSRUWV� WR� XQGHUVWDQG� WKH� QHHG� IRU�

RSWLPL]LQJ��GRVDJH�UHJLPHQV��
���+RZ�WR�UHSRUW��VXVSHFWHG�DGYHUVH�GUXJ�UHDFWLRQV�WR�WKH�FRQFHUQHG�DXWKRULWLHV�
���8VHV�DQG�PHWKRGV�RI�KDQGOLQJ�YDULRXV�PHGLFDO�VXUJLFDO�DLGV�DQG�GHYLFHV��
���+RZ�WR�LQWHUSUHW�GUXJ�GUXJ�LQWHUDFWLRQV�LQ�WKH�WUHDWPHQW�RI�FRPPRQ�GLVHDVHV���

�
&RXUVH�2XWFRPHV��8SRQ�FRPSOHWLRQ�RI�WKH�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�DEOH�WR�

���3URIHVVLRQDOO\�KDQGOH�DQG�DQVZHU�WKH�GUXJ�LQIRUPDWLRQ�TXHULHV�
���,QWHUSUHW�WKH�FRPPRQ�ODERUDWRU\�UHSRUWV�
���5HSRUW�VXVSHFWHG�DGYHUVH�GUXJ�UHDFWLRQV�XVLQJ�VWDQGDUG�SURFHGXUHV�
���8QGHUVWDQG� WKH�XVHV�DQG�PHWKRGV�RI�KDQGOLQJ�YDULRXV�PHGLFDO�VXUJLFDO�DLGV�

DQG�GHYLFHV�
���,QWHUSUHW� DQG� UHSRUW� WKH� GUXJ�GUXJ� LQWHUDFWLRQV� LQ� FRPPRQ� GLVHDVHV� IRU�

RSWLPL]LQJ�WKH�GUXJ�WKHUDS\��
�
1RWH��)HZ� RI� WKH� H[SHULPHQWV� RI� +RVSLWDO� DQG� &OLQLFDO� 3KDUPDF\� SUDFWLFDO� FRXUVH�
OLVWHG� KHUH� UHTXLUH� DGHTXDWH� QXPEHUV� RI� GHVNWRS� FRPSXWHUV� ZLWK� LQWHUQHW�
FRQQHFWLYLW\�� DGHTXDWH� GUXJ� LQIRUPDWLRQ� UHVRXUFHV� LQFOXGLQJ� UHIHUHQFH� ERRNV��
GLIIHUHQW� W\SHV� RI� VXUJLFDO� GUHVVLQJV� DQG� RWKHU� PHGLFDO� GHYLFHV� DQG� DFFHVVRULHV��
9DULRXV� FKDUWV�� PRGHOV�� H[KLELWV� SHUWDLQLQJ� WR� WKH� H[SHULPHQWV� VKDOO� DOVR� EH�
GLVSOD\HG�LQ�WKH�ODERUDWRU\��
�
3UDFWLFDOV�
�
���6\VWHPDWLF� DSSURDFK� WR� GUXJ� LQIRUPDWLRQ� TXHULHV� XVLQJ� SULPDU\� �� VHFRQGDU\� ��

WHUWLDU\�UHVRXUFHV�RI�LQIRUPDWLRQ����FDVHV��
���,QWHUSUHWDWLRQ�RI�ODERUDWRU\�UHSRUWV�WR�RSWLPL]H�WKH�GUXJ�WKHUDS\�LQ�D�JLYHQ�FOLQLFDO�

FDVH����FDVHV��
���)LOOLQJ� XS� ,3&¶V�$'5�5HSRUWLQJ� )RUP� DQG� SHUIRUP� FDXVDOLW\� DVVHVVPHQWV� XVLQJ�

YDULRXV�VFDOHV����FDVHV��
���'HPRQVWUDWLRQ���VLPXODWHG���KDQGV�RQ�H[SHULHQFH�RQ�WKH�LGHQWLILFDWLRQ��W\SHV��XVH���

DSSOLFDWLRQ��DGPLQLVWUDWLRQ�RI��
x� 2UWKRSDHGLF�DQG�6XUJLFDO�$LGV�VXFK�DV�NQHH�FDS��/6�EHOWV��DEGRPLQDO�EHOW��

ZDONHU��ZDONLQJ�VWLFNV��HWF���
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x� 'LIIHUHQW�W\SHV�RI�EDQGDJHV�VXFK�DV�VWHULOH�JDX]H��FRWWRQ��FUHSH�EDQGDJHV��
HWF��

x� 1HHGOHV�� V\ULQJHV�� FDWKHWHUV�� ,9� VHW�� XULQH� EDJ�� 5</(¶V� WXEH�� XULQH� SRWV��
FRORVWRP\�EDJV��R[\JHQ�PDVNV��HWF��

���&DVH�VWXGLHV�RQ�GUXJ�GUXJ�LQWHUDFWLRQV��DQ\���FDVHV��
���:RXQG�GUHVVLQJ��VLPXODWHG�FDVHV�DQG�UROH�SOD\�±PLQLPXP���FDVHV��
���9DFFLQDWLRQ�DQG�LQMHFWLRQ�WHFKQLTXHV��,9��,0��6&��XVLQJ�PDQQHTXLQV����DFWLYLWLHV���
���8VH�RI�+RVSLWDO�3KDUPDF\�6RIWZDUH�DQG�YDULRXV�GLJLWDO�KHDOWK�WRROV���

�
$VVLJQPHQWV�
��
7KH�VWXGHQWV� VKDOO�EH�DVNHG� WR� VXEPLW�ZULWWHQ� DVVLJQPHQWV�RQ� WKH� IROORZLQJ� WRSLFV�
�2QH� DVVLJQPHQW� SHU� VWXGHQW� SHU� VHVVLRQDO� SHULRG�� L�H��� D� PLQLPXP� RI� 7+5((�
DVVLJQPHQWV�SHU�VWXGHQW��
�
��� 7\SLFDO�SURILOH�RI�D�GUXJ�WR�EH�LQFOXGHG�LQ�WKH�KRVSLWDO�IRUPXODU\�
��� %ULHI� OD\RXW� DQG� YDULRXV� VHUYLFHV� RI� WKH� &HQWUDO� 6WHULOH� 6XSSOLHV� 'HSDUWPHQW�

�&66'���
��� 9DULRXV�W\SHV�RI�VWHULOL]HUV�DQG�VWHULOL]DWLRQ�WHFKQLTXHV�XVHG�LQ�KRVSLWDOV�
��� )XPLJDWLRQ�DQG�SHVWLFLGH�FRQWURO�LQ�KRVSLWDOV��
��� 5ROH�RI�3KDUPDFLVWV� LQ�7UDQVLWLRQ�RI�&DUH��'LVFKDUJH�FDUGV��SRVW�KRVSLWDOL]DWLRQ�

FDUH��PHGLFLQH�UHFRQFLOLDWLRQ�DFWLYLWLHV�LQ�GHYHORSHG�FRXQWULHV�
��� 7RWDO�SDUHQWHUDO�QXWULWLRQ�DQG�,9�DGPL[WXUHV�DQG�WKHLU�FRPSDWLELOLW\�LVVXHV��
��� &RQFHSW�RI�HOHFWURQLF�KHDOWK�UHFRUGV�
��� ,QYDVLYH� DQG� 1RQ�LQYDVLYH� GLDJQRVWLF� WHVWV� �� +5&7�� 05,�� 6RQRJUDSK\�� �'�

(&+2��;�UD\V��0DPPRJUDSK\��(&*��(0*��((*�
��� +RPH�'LDJQRVWLF�.LWV���3UHJQDQF\�7HVW��&29,'�WHVWLQJ�HWF�
����0HDVXUHV�WR�EH�WDNHQ�LQ�KRVSLWDOV�WR�PLQLPL]H��$QWLPLFURELDO�5HVLVWDQFH�
����5ROH� DQG� UHVSRQVLELOLWLHV� RI� D� SKDUPDFLVW� LQ�SXEOLF� KRVSLWDO� LQ� UXUDO� SDUWV� RI� WKH�

FRXQWU\��
����6DIH�ZDVWH�GLVSRVDO�RI�KRVSLWDO�ZDVWH�
�
�
)LHOG�9LVLW�
�
7KH� VWXGHQWV� VKDOO� EH� WDNHQ� LQ� JURXSV� WR� YLVLW� D� *RYHUQPHQW� �� SULYDWH� KHDOWKFDUH�
IDFLOLW\�WR�XQGHUVWDQG�DQG�ZLWQHVV�WKH�YDULRXV�KRVSLWDO�DQG�FOLQLFDO�SKDUPDF\�VHUYLFHV�
SURYLGHG��,QGLYLGXDO�UHSRUWV�IURP�HDFK�VWXGHQW�RQ�WKHLU�OHDUQLQJ�H[SHULHQFH�IURP�WKH�
ILHOG�YLVLW�VKDOO�EH�VXEPLWWHG��
�
�
�
�
�
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3+$50$&<�/$:�$1'�(7+,&6�±�7+(25<�
�

&RXUVH�&RGH��(5�����7����������������������������������������������������+RXUV����+RXUV�ZHHN��
�
6FRSH�� 7KLV� FRXUVH� LV� GHVLJQHG� WR� LPSDUW� EDVLF� NQRZOHGJH� RQ� VHYHUDO� LPSRUWDQW�
OHJLVODWLRQV�UHODWHG�WR�WKH�SURIHVVLRQ�RI�SKDUPDF\�LQ�,QGLD�
�
&RXUVH�2EMHFWLYHV��7KLV�FRXUVH�ZLOO�GLVFXVV�WKH�IROORZLQJ��
��� *HQHUDO�SHUVSHFWLYHV��KLVWRU\��HYROXWLRQ�RI�SKDUPDF\�ODZ�LQ�,QGLD�
��� $FW�DQG�5XOHV�UHJXODWLQJ�WKH�SURIHVVLRQ�DQG�SUDFWLFH�RI�SKDUPDF\�LQ�,QGLD�
��� ,PSRUWDQW�FRGH�RI�HWKLFDO�JXLGHOLQHV�SHUWDLQLQJ�WR�YDULRXV�SUDFWLFH�VWDQGDUGV�
��� %ULHI�LQWURGXFWLRQ�WR�WKH�SDWHQW�ODZV�DQG�WKHLU�DSSOLFDWLRQV�LQ�SKDUPDF\�

�
&RXUVH�2XWFRPHV��8SRQ�VXFFHVVIXO�FRPSOHWLRQ�RI�WKLV�FRXUVH��WKH�VWXGHQWV�ZLOO�EH�
DEOH�WR�
��� 'HVFULEH�WKH�KLVWRU\�DQG�HYROXWLRQ�RI�SKDUPDF\�ODZ�LQ�,QGLD�
��� ,QWHUSUHW�WKH�DFW�DQG�UXOHV�UHJXODWLQJ�WKH�SURIHVVLRQ�DQG�SUDFWLFH�RI�SKDUPDF\�LQ�

,QGLD�
��� 'LVFXVV�WKH�YDULRXV�FRGHV�RI�HWKLFV�UHODWHG�WR�SUDFWLFH�VWDQGDUGV�LQ�SKDUPDF\�
��� ,QWHUSUHW�WKH�IXQGDPHQWDOV�RI�SDWHQW�ODZV�IURP�WKH�SHUVSHFWLYHV�RI�SKDUPDF\�
�
�
&KDSWHU� 7RSLFV� +RXUV�

�� *HQHUDO�3ULQFLSOHV�RI�/DZ��+LVWRU\�DQG�YDULRXV�$FWV�UHODWHG�
WR�'UXJV�DQG�3KDUPDF\�SURIHVVLRQ�

��

�� 3KDUPDF\� $FW������ DQG� 5XOHV�� 2EMHFWLYHV�� 'HILQLWLRQV��
3KDUPDF\� &RXQFLO� RI� ,QGLD�� LWV� FRQVWLWXWLRQ� DQG� IXQFWLRQV��
(GXFDWLRQ� 5HJXODWLRQV�� 6WDWH� DQG� -RLQW� VWDWH� SKDUPDF\�
FRXQFLOV�� 5HJLVWUDWLRQ� RI� 3KDUPDFLVWV�� 2IIHQFHV� DQG�
3HQDOWLHV���
�
3KDUPDF\�3UDFWLFH�5HJXODWLRQV������
�

��

�� 'UXJV� DQG� &RVPHWLFV� $FW� ����� DQG� 5XOHV� ����� DQG�
1HZ�$PHQGPHQWV�
2EMHFWLYHV�� 'HILQLWLRQV�� /HJDO� GHILQLWLRQV� RI� VFKHGXOHV� WR�
WKH�$FW�DQG�5XOHV�,PSRUW�RI�GUXJV�±�&ODVVHV�RI�GUXJV�DQG�
FRVPHWLFV� SURKLELWHG� IURP� LPSRUW�� ,PSRUW� XQGHU� OLFHQVH� RU�
SHUPLW��
�
�
�
�

���
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0DQXIDFWXUH� RI� GUXJV� ±� 3URKLELWLRQ� RI� PDQXIDFWXUH� DQG�
VDOH� RI� FHUWDLQ� GUXJV�� &RQGLWLRQV� IRU� JUDQW� RI� OLFHQVH� DQG�
FRQGLWLRQV� RI� OLFHQVH� IRU� PDQXIDFWXUH� RI� GUXJV��
0DQXIDFWXUH� RI� GUXJV� IRU� WHVW�� H[DPLQDWLRQ� DQG� DQDO\VLV��
PDQXIDFWXUH� RI� QHZ� GUXJ�� ORDQ� OLFHQVH� DQG� UHSDFNLQJ�
OLFHQVH��
�
6WXG\�RI�VFKHGXOH�&�DQG�&���*��+��+���.��3��0��1��DQG�;��
�
6DOH� RI� 'UXJV� ±� :KROHVDOH�� 5HWDLO� VDOH� DQG� 5HVWULFWHG�
OLFHQVH��5HFRUGV�WR�EH�NHSW�LQ�D�SKDUPDF\�
'UXJV�3URKLELWHG�IRU�PDQXIDFWXUH�DQG�VDOH�LQ�,QGLD�
�
$GPLQLVWUDWLRQ�RI� WKH�$FW�DQG�5XOHV�±�'UXJV�7HFKQLFDO�
$GYLVRU\� %RDUG�� &HQWUDO� 'UXJV� /DERUDWRU\�� 'UXJV���
&RQVXOWDWLYH��&RPPLWWHH��*RYHUQPHQW� DQDO\VWV�� OLFHQVLQJ�
DXWKRULWLHV��FRQWUROOLQJ�DXWKRULWLHV��'UXJ�,QVSHFWRUV��

�� 1DUFRWLF�'UXJV�DQG�3V\FKRWURSLF�6XEVWDQFHV�$FW������
DQG�5XOHV�2EMHFWLYHV��'HILQLWLRQV��$XWKRULWLHV�DQG�2IILFHUV��
3URKLELWLRQ�� &RQWURO� DQG� 5HJXODWLRQ�� 2IIHQFHV� DQG�
3HQDOWLHV��

��

�� 'UXJV� � � DQG� � � 0DJLF� � � 5HPHGLHV� �2EMHFWLRQDEOH���
$GYHUWLVHPHQWV��$FW������
2EMHFWLYHV�� 'HILQLWLRQV�� 3URKLELWLRQ� RI� FHUWDLQ�
DGYHUWLVHPHQWV�� &ODVVHV� RI� ([HPSWHG� DGYHUWLVHPHQWV��
2IIHQFHV�DQG�3HQDOWLHV��

��

�� 3UHYHQWLRQ� RI� &UXHOW\� WR� $QLPDOV� $FW������� 2EMHFWLYHV��
'HILQLWLRQV�� &3&6($� �� EULHI� RYHUYLHZ�� ,QVWLWXWLRQDO� $QLPDO�
(WKLFV� &RPPLWWHH�� %UHHGLQJ� DQG� 6WRFNLQJ� RI� $QLPDOV��
3HUIRUPDQFH� RI� ([SHULPHQWV�� 7UDQVIHU� DQG� $FTXLVLWLRQ� RI�
DQLPDOV� IRU� H[SHULPHQW�� 5HFRUGV�� 3RZHU� WR� VXVSHQG� RU�
UHYRNH�UHJLVWUDWLRQ��2IIHQFHV�DQG�3HQDOWLHV��

��

�� 3RLVRQV� $FW������� ,QWURGXFWLRQ�� REMHFWLYH�� GHILQLWLRQ��
SRVVHVVLRQ�� SRVVHVVLRQ� IRU� VDOHV� DQG� VDOH�RI� DQ\� SRLVRQ��
LPSRUW�RI�SRLVRQV�

��

�� )66$,� �)RRG�6DIHW\� DQG�6WDQGDUGV�$XWKRULW\�RI� ,QGLD��
$FW� DQG� 5XOHV�� EULHI� RYHUYLHZ� DQG� DVSHFWV� UHODWHG� WR�
PDQXIDFWXUH�� VWRUDJH�� VDOH�� DQG� ODEHOOLQJ� RI� )RRG�
6XSSOHPHQWV�
�
�
�

��
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�� 1DWLRQDO�3KDUPDFHXWLFDO�3ULFLQJ�$XWKRULW\��'UXJV�3ULFH�
&RQWURO�2UGHU��'3&2����������2EMHFWLYHV��'HILQLWLRQV��6DOH�
SULFHV� RI� EXON� GUXJV�� 5HWDLO� SULFH� RI� IRUPXODWLRQV�� 5HWDLO�
SULFH� DQG� FHLOLQJ� SULFH� RI� VFKHGXOHG� IRUPXODWLRQV��
3KDUPDFHXWLFDO� 3ROLF\� ������ 1DWLRQDO� /LVW� RI� (VVHQWLDO�
0HGLFLQHV��1/(0��
�

��

��� &RGH� RI� 3KDUPDFHXWLFDO� (WKLFV�� 'HILQLWLRQ�� HWKLFDO�
SULQFLSOHV�� HWKLFDO� SUREOHP� VROYLQJ�� UHJLVWUDWLRQ�� FRGH� RI�
HWKLFV� IRU�3KDUPDFLVW� LQ� UHODWLRQ� WR�KLV� MRE�� WUDGH��PHGLFDO�
SURIHVVLRQ�DQG�KLV�SURIHVVLRQ��3KDUPDFLVW¶V�RDWK��

��

��� 0HGLFDO� 7HUPLQDWLRQ� RI�3UHJQDQF\�$FW� DQG�5XOHV� ±� EDVLF�
XQGHUVWDQGLQJ��VDOLHQW�IHDWXUHV��DQG�$PHQGPHQWV�

��

��� 5ROH� RI� DOO� WKH� JRYHUQPHQW� SKDUPD� UHJXODWRU� ERGLHV� ±�
&HQWUDO� 'UXJV� 6WDQGDUGV� &RQWURO� 2UJDQL]DWLRQ� �&'6&2���
,QGLDQ�3KDUPDFRSRHLD�&RPPLVVLRQ��,3&��

��

��� *RRG� 5HJXODWRU\� SUDFWLFHV� �GRFXPHQWDWLRQ�� OLFHQVHV��
UHQHZDOV��H�JRYHUQDQFH��LQ�&RPPXQLW\�3KDUPDF\��+RVSLWDO�
SKDUPDF\�� 3KDUPD� 0DQXIDFWXULQJ�� :KROHVDOH� EXVLQHVV��
LQVSHFWLRQV��LPSRUW��H[SRUW�RI�GUXJV�DQG�PHGLFDO�GHYLFHV�

��

��� ,QWURGXFWLRQ�WR�%&6�V\VWHP�RI�FODVVLILFDWLRQ��%DVLF�FRQFHSWV�
RI� &OLQLFDO� 7ULDOV�� $1'$�� 1'$�� 1HZ� 'UXJ� GHYHORSPHQW��
1HZ� 'UXJV� DQG� &OLQLFDO� 7ULDOV� 5XOHV�� ������ %UDQG� Y�V�
*HQHULF�� 7UDGH� QDPH� FRQFHSW�� ,QWURGXFWLRQ� WR� 3DWHQW� /DZ�
DQG� ,QWHOOHFWXDO� 3URSHUW\� 5LJKWV�� (PHUJHQF\� 8VH�
$XWKRUL]DWLRQ�

��

��� %ORRG�EDQN�±�EDVLF�UHTXLUHPHQWV�DQG�IXQFWLRQV� ��
��� &OLQLFDO�(VWDEOLVKPHQW�$FW� DQG�5XOHV�±�$VSHFWV� UHODWHG� WR�

3KDUPDF\�
��

��� %LRPHGLFDO� :DVWH� 0DQDJHPHQW� 5XOHV� ����� ±� %DVLF�
DVSHFWV�� DQG� DVSHFWV� UHODWHG� WR� SKDUPD� PDQXIDFWXUH� WR�
GLVSRVDO�RI�SKDUPD���PHGLFDO�ZDVWH�DW�KRPHV��SKDUPDFLHV��
DQG�KRVSLWDOV�

��

��� %LRHWKLFV� �� %DVLF� FRQFHSWV�� KLVWRU\� DQG� SULQFLSOHV�� %ULHI�
RYHUYLHZ� RI� ,&05¶V� 1DWLRQDO� (WKLFDO� *XLGHOLQHV� IRU�
%LRPHGLFDO� DQG� +HDOWK� 5HVHDUFK� LQYROYLQJ� KXPDQ�
SDUWLFLSDQWV�

��

��� ,QWURGXFWLRQ�WR�WKH�&RQVXPHU�3URWHFWLRQ�$FW� ��
��� ,QWURGXFWLRQ�WR�WKH�'LVDVWHU�0DQDJHPHQW�$FW� ��
��� 0HGLFDO�'HYLFHV�±�&DWHJRUL]DWLRQ��EDVLF�DVSHFWV�UHODWHG� WR�

PDQXIDFWXUH�DQG�VDOH�
��

�
�
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$VVLJQPHQWV�
�
7KH�VWXGHQWV� VKDOO�EH�DVNHG� WR� VXEPLW�ZULWWHQ� DVVLJQPHQWV�RQ� WKH� IROORZLQJ� WRSLFV�
�2QH� DVVLJQPHQW� SHU� VWXGHQW� SHU� VHVVLRQDO� SHULRG�� L�H��� D� PLQLPXP� RI� 7+5((�
DVVLJQPHQWV�SHU�VWXGHQW��
�
��� 5HTXLUHPHQWV� IRU� $\XUYHGLF�� +RPHRSDWKLF� PDQXIDFWXULQJ�� VDOH�� DQG� OLFHQVLQJ�

UHTXLUHPHQWV�
��� /D\RXW�DQG�FRQWHQWV�RI�RIILFLDO�ZHEVLWHV�RI�YDULRXV�DJHQFLHV�UHJXODWLQJ�WKH�

SURIHVVLRQ�RI�SKDUPDF\�LQ�,QGLD��H�J���&'6&2��68*$0�SRUWDO��3&,��HWF��
��� /LFHQVHV�UHTXLUHG��DSSOLFDWLRQ�SURFHVVHV��RQOLQH�RIIOLQH���GUXJ�UHJXODWRU\�RIILFH�

ZHEVLWH�RI�WKH�UHVSHFWLYH�VWDWH�
��� &DVH�VWXGLHV�±�DFWLRQV�WDNHQ�RQ�YLRODWLRQ�RI�DQ\�DFW���UXOH�UHODWHG�WR�SKDUPDF\��
��� 6FKHGXOH�+��GUXJV�DQG�LWV�LPSOHPHQWDWLRQ�LQ�,QGLD�
��� &RXQWHUIHLW���6SXULRXV�PHGLFLQHV��
��� 'UXJ�7HVWLQJ�/DEV�LQ�,QGLD�
��� 2YHUYLHZ�RI�3KDUPD�PDUNHWLQJ�SUDFWLFHV�
��� *HQHULF�0HGLFLQHV�

�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�
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���$SSHQGLFHV�
�

1R� $SSHQGL[�'RFXPHQW�
�

��� � $�W\SLFDO�IRUPDW�IRU�WKH�DVVHVVPHQW�RI�DQ�$VVLJQPHQW�

�

��� � $�W\SLFDO�IRUPDW�IRU�WKH�DVVHVVPHQW�RI�D�)LHOG�9LVLW�5HSRUW�

�

��� � /LVW� RI� LQVWUXPHQWV� DQG� HTXLSPHQW� UHTXLUHG� IRU� WKH� FRQGXFW� RI� '�3KDUP�

SURJUDP�DV�SHU�(5������

�

�

�

�
�

� �
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$SSHQGL[�±���
�

$�W\SLFDO�IRUPDW�IRU�WKH�DVVHVVPHQW�RI�DQ�$VVLJQPHQW�
�

1DPH�RI�WKH�&ROOHJH��
�

1DPH�RI�WKH�6WXGHQW�� �

$FDGHPLF�<HDU�RI�WKH�6WXGHQW�� �

1DPH�RI�WKH�6XEMHFW�� �

7LWOH�RI�WKH�$VVLJQPHQW�� �

'DWH�RQ�ZKLFK�WKH�$VVLJQPHQW�ZDV�
JLYHQ��

�

'DWH�RQ�ZKLFK�WKH�$VVLJQPHQW�ZDV�
VXEPLWWHG��

�

1DPH�	�'HVLJQDWLRQ�RI�WKH�(YDOXDWRU�� �

6LJQDWXUH�RI�WKH�(YDOXDWRU�ZLWK�'DWH�� �

�
'LUHFWLRQV��)RU�HYDOXDWLRQ��HQWHU�UDWLQJ�RI�WKH�VWXGHQW�XWLOL]LQJ�WKH�IROORZLQJ�VFDOH��

��±�([FHOOHQW������9HU\�*RRG����±�*RRG����±�6DWLVIDFWRU\������3RRU�

$VVHVVPHQW�&ULWHULD� 6FRUH� &RPPHQWV�LI�DQ\�

D�� 5HOHYDQFH�ZLWK�WKH�FRQWHQW� �

�

E�� 8VH�RI�UHVRXUFH�PDWHULDO� �

F�� 2UJDQL]DWLRQ�	�PHFKDQLFDO�DFFXUDF\� �

G�� &RKHVLRQ�	�FRKHUHQFH� �
H�� /DQJXDJH�SURILFLHQF\�	�7LPHO\�

VXEPLVVLRQ� �

7RWDO�6FRUH� �
�

6LJQDWXUH�RI�WKH�6WXGHQW�ZLWK�'DWH��

1RWH��6XEMHFW�WHDFKHU�VKRXOG�WU\�WR�FRYHU�DOO�DVVLJQPHQWV�PHQWLRQHG�LQ�WKH�OLVW�IRU�
HDFK�SUDFWLFDO�VXEMHFW�E\�DVVLJQLQJ�WKH�WRSLFV�WR�WKH�VWXGHQWV��6WXGHQWV�VKRXOG�EH�
HQFRXUDJHG�WR�VXEPLW�DQ�DVVLJQPHQW��LQ�D�IRUPDW�GHFLGHG�E\�WKH�,QVWLWXWH��DQG�
HQFRXUDJHG�WR�SUHVHQW�DVVLJQPHQWV��DW�OHDVW�DQ\�RQH�DVVLJQPHQW�SHU�VXEMHFW��LQ�WKH�
FODVV��
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$SSHQGL[�±���

�
$�W\SLFDO�IRUPDW�IRU�WKH�DVVHVVPHQW�RI�D�)LHOG�9LVLW�5HSRUW�

�
1DPH�RI�WKH�&ROOHJH��
�
1DPH�RI�WKH�6WXGHQW�� �

$FDGHPLF�<HDU�RI�WKH�6WXGHQW�� �

1DPH�RI�WKH�6XEMHFW�� �

1DPH� 	� IXOO� DGGUHVV� RI� WKH�
RUJDQL]DWLRQ�YLVLWHG��
�

�

'DWH�DQG�'XUDWLRQ�RI�9LVLW�� �

1DPH�	�'HVLJQDWLRQ�RI�WKH�(YDOXDWRU�� �

6LJQDWXUH�RI�WKH�(YDOXDWRU�ZLWK�'DWH�� �

�
�
2EMHFWLYHV�VHW�IRU�WKH�ILHOG�YLVLW���JLYH���±���REMHFWLYHV�RQH�E\�RQH��
�
�
�
3ULRU�SUHSDUDWLRQ�RI�WKH�VWXGHQW�IRU�WKH�ILHOG�YLVLW���PLQLPXP�����ZRUGV��
�
�
�
'HVFULEH�WKH�JHQHUDO�H[SHULHQFHV�GXULQJ�WKH�ILHOG�YLVLW���PLQLPXP�����ZRUGV��
�
�
�
/HDUQLQJ�SRLQWV��'HVFULEH�ZKDW�WKHRUHWLFDO�FRQFHSW�WKDW�LV�FRUUHODWHG�GXULQJ�
WKH�ILHOG�YLVLW���PLQLPXP�����ZRUGV��
�
�
�

�
� �
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$SSHQGL[�±���
�

/LVW�RI�,QVWUXPHQWV�DQG�(TXLSPHQW�UHTXLUHG�IRU�WKH��
&RQGXFW�RI�'�3KDUP�SURJUDP�DV�SHU�(5������

�
$V�SHU�(5������UHJXODWLRQ���
�
$W�OHDVW�IRXU�ODERUDWRULHV�VSHFLILHG�EHORZ�VKRXOG�EH�SURYLGHG�IRU��
� ��� 3KDUPDFHXWLFV�/DE��
� �����3KDUP��&KHPLVWU\�/DE��
� �����3K\VLRORJ\��3KDUPDFRORJ\�DQG�3KDUPDFRJQRV\�/DE��
� �����%LRFKHPLVWU\��&OLQLFDO�3DWKRORJ\��+RVSLWDO�DQG�&OLQLFDO�3KDUPDF\�/DE���
��
�
7KH�LQVWLWXWLRQV�VKDOO�SURYLGH�³0RGHO�3KDUPDF\´�DV�SHU�IROORZLQJ�GHWDLOV�
�

0RGHO�3KDUPDF\� 1R�� $UHD�
�

(VVHQWLDO��
�
5XQQLQJ�0RGHO�&RPPXQLW\�
3KDUPDF\��
�
'HVLUDEOH��
�
'UXJ�0RGHO�6WRUH��
�

��� ���6T��0WV��
�,QFOXGLQJ����6T��PW�� IRU�'UXJ�
,QIRUPDWLRQ� &HQWUH� 	� ��� 6T��
PW��IRU�3DWLHQW�&RXQVHOOLQJ��

�
127(�� :KHUHYHU� DQLPDO� H[SHULPHQWDWLRQV� DUH� SUHVFULEHG� LQ� WKH� FXUULFXOXP�� WKH�
UHTXLUHG� NQRZOHGJH� DQG� VNLOO� VKRXOG� EH� LPSDUWHG� E\� XVLQJ� FRPSXWHU� DVVLVWHG�
PRGXOHV��$QLPDO�KROG�DUHD�VKDOO�EH�DV�SHU�WKH�&RPPLWWHH�IRU�WKH�3XUSRVH�RI�&RQWURO�
DQG�6XSHUYLVLRQ�RI�([SHULPHQWV�RQ�$QLPDOV��&3&6($��JXLGHOLQHV���
�
3UDFWLFDO�RI�6RFLDO�3KDUPDF\��3KDUPDFRWKHUDSHXWLFV�FDQ�EH�FRQGXFWHG�LQ�DQ\�RQH�RI�
WKH�ODERUDWRULHV�E\�PDNLQJ�QHFHVVDU\�SURYLVLRQV��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
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�
'HSDUWPHQW�ZLVH�/LVW�RI�0LQLPXP�(TXLSPHQW��UHTXLUHG�IRU�'�3KDUP��

�)RU�D�SUDFWLFDO�EDWFK�RI����VWXGHQWV��
�
���3K\VLRORJ\��3KDUPDFRORJ\�DQG�3KDUPDFRJQRV\�/DE��
�
6��1R�� 1DPH� 0LQLPXP�UHTXLUHG�1RV��

IRU�'3KDUP����LQWDNH�
�� 0LFURVFRSHV� ���
�� +DHPRF\WRPHWHU�ZLWK�0LFURSLSHWWHV� ���
�� 6DKOL¶V�KDHPRJORELQRPHWHUV� ���
�� 6SK\JPRPDQRPHWHUV� ��
�� 6WHWKRVFRSHV� ���
��

+XPDQ�3HUPDQHQW�6OLGHV�IRU�YDULRXV�WLVVXHV�
2QH�SDLU�RI�HDFK�WLVVXH�
2UJDQV�DQG�HQGRFULQH�

JODQGV�
�� 0RGHOV�IRU�YDULRXV�RUJDQV� 2QH�PRGHO�RI�HDFK�RUJDQ�

V\VWHP�
�� 6SHFLPHQ�IRU�YDULRXV�RUJDQV�DQG�V\VWHPV� 2QH�PRGHO�IRU�HDFK�RUJDQ�

V\VWHP�
�� +XPDQ�6NHOHWRQ�DQG�ERQHV� 2QH�VHW�RI�VNHOHWRQ�DQG�

RQH�VSDUH�ERQH�
��� 'LIIHUHQW�&RQWUDFHSWLYH�'HYLFHV�DQG�0RGHOV� 2QH�VHW�RI�HDFK�GHYLFH�
��� 'LJLWDO�%DODQFH�����PJ�6HQVLWLYLW\�� ��
��� &RPSXWHU�ZLWK�/&'� ��
��� /LFHQVHG�6RIWZDUH�SDFNDJHV�IRU�3K\VLRORJLFDO�

	�3KDUPDFRORJLFDO�H[SHULPHQW� ��

��� ,5�7KHUPRPHWHU� ��
��� 5HIULJHUDWRU� ��
��� )LUVW�DLG�HTXLSPHQW� $GHTXDWH�QXPEHU�
��� 6WRS�ZDWFK� ���
��� 'XPP\�,QKDOHUV�DQG�1HEXOL]HU� ��
��� 3KDUPDFRWKHUDSHXWLF�FKDUWV�IRU�YDULRXV�

GLVHDVHV�	�GLVRUGHUV� $GHTXDWH�QXPEHU�

��� 6XUJLFDO�GHYLFHV�DQG�6XWXUHV� $GHTXDWH�QXPEHU�
��� 'LJLWDO�%3�,QVWUXPHQW� ��
��� 0HUFXU\�7KHUPRPHWHU� ���
��� 'LJLWDO�7KHUPRPHWHU� ���
��� 3XOVH�2[LPHWHU� ��
��� (65�$SSDUDWXV��:HVWHUJUHQ�DQG�:LQWUREH�� ���
��� 3HDN�)ORZ�PHWHU� ���
��� 6WDGLRPHWHU� ��
��� $GXOW�:HLJKLQJ�6FDOH������NJ�� ��
��� *OXFRPHWHU� ���
��� 3URMHFWLRQ�PLFURVFRSH� ��
��� 3HUPDQHQW�VOLGH�VHW�RI�SODQWV�DQG�FKDUWV�IRU�

3KDUPDFRJQRV\�/DE� $GHTXDWH�QXPEHU�

��� 'UXJ�LQIRUPDWLRQ�UHVRXUFHV� $GHTXDWH�QXPEHU�
��� 9DULRXV�W\SHV�RI�33(�.LWV�� $GHTXDWH�QXPEHU�
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��� &KDUWV��GLVSOD\V��$9V�RQ�WREDFFR�FRQWURO��
JO\FHPLF�LQGH[�RI�IRRGV��QXWULWLRQ��UHSURGXFWLYH�
KHDOWK�

$GHTXDWH�QXPEHU�

��� 0HQVWUXDO�K\JLHQH�SURGXFWV� $GHTXDWH�QXPEHU�
��� 'LVSOD\�IRU�YDULRXV�GLVLQIHFWDQWV��PRVTXLWR�

UHSHOOHQWV�HWF� $GHTXDWH�QXPEHU�

��� :DWHU�7HVWLQJ�.LW� $GHTXDWH�QXPEHU�
��� 3HUPDQHQW�VOLGH�RI�GLIIHUHQW�PLFUREHV� $GHTXDWH�QXPEHU�

�
127(��$GHTXDWH�QXPEHU�RI�JODVVZDUH�FRPPRQO\�XVHG�LQ�WKH� ODERUDWRU\�VKRXOG�EH�
SURYLGHG�LQ�HDFK�ODERUDWRU\�DQG�GHSDUWPHQW�
�
�
���3KDUPDFHXWLFDO�&KHPLVWU\��%LRFKHPLVWU\��&OLQLFDO�3DWKRORJ\�
�
6��1R�� 1DPH� 0LQLPXP�UHTXLUHG�1RV��

IRU�'3KDUP����LQWDNH�
�� +RW�SODWHV� ��
�� +RW�$LU�2YHQ� ��
�� 5HIULJHUDWRU� ��
�� $QDO\WLFDO�%DODQFHV�IRU�GHPRQVWUDWLRQ� ��
�� 'LJLWDO�EDODQFH���PJ�VHQVLWLYLW\� ��
�� 0DJQHWLF�6WLUUHUV�ZLWK�7KHUPRVWDW� ���
�� 9DFXXP�3XPS� ��
�� 'LJLWDO�S+�PHWHU� ��
�� :DOO�0RXQWHG�:DWHU�'LVWLOODWLRQ�8QLW� ��
��� 1HVVOHU¶V�&\OLQGHUV� ���
��� 'LJLWDO�0HOWLQJ�3RLQW�$SSDUDWXV� ��
��� 7KLHOHV�7XEH� ���
��� 'LJLWDO�&RORULPHWHU� ��
��� 7KHUPRVWDWLF�:DWHU�%DWK� ��

�
127(��$GHTXDWH�QXPEHU�RI�JODVVZDUH�FRPPRQO\�XVHG�LQ�WKH� ODERUDWRU\�VKRXOG�EH�
SURYLGHG�LQ�HDFK�ODERUDWRU\�DQG�GHSDUWPHQW�
�
���3KDUPDFHXWLFV�

�
6��1R�� 1DPH� 0LQLPXP�UHTXLUHG�1RV��

IRU�'3KDUP����LQWDNH�
�� 'LJLWDO�EDODQFH����PJ�� ��
�� 0LFURVFRSHV� ���
�� $XWRFODYH� ��
�� 9DFXXP�3XPS� ��
�� 6WDQGDUG�VLHYHV��VLHYH�QR�������������������

����������������������������� ���VHWV�

�� 7DEOHW�GLVVROXWLRQ�WHVW�DSSDUDWXV�,3��'LJLWDO�
VLQJOH�GRXEOH�8QLW�� ��

�� 0DJQHWLF�VWLUUHU�����PO�DQG���OLWWHU�FDSDFLW\�
ZLWK�VSHHG�FRQWURO� ��



���_�3 D J H �
�

�� 'LJLWDO�S+�PHWHU� ��
�� &DSVXOH�&RXQWHU� ��
��� +RW�3ODWH� ��
��� 'LVWLOODWLRQ�8QLW� ��
��� 7DEOHW�FRXQWHU�±�VPDOO�VL]H� ��
��� +RW�DLU�RYHQ� ��
��� (OHFWULF�ZDWHU�EDWK�XQLW� ��
��� 6WDODJPRPHWHU� ��
��� 'HVLFFDWRU� ��
��� %XFKQHU�)XQQHOV��0HGLXP�� ���
��� )LOWUDWLRQ�DVVHPEO\�ZLWK�9DFXXP�3XPS� ��
��� $QGUHDVHQ¶V�3LSHWWH� ��
��� 2LQWPHQW�VODE� ���
��� 2LQWPHQW�VSDWXOD� ���
��� 3HVWOH�DQG�PRUWDU�SRUFHODLQ� ���
��� 5HIULJHUDWRU� ��
��� 0LFURPHWUH�VOLGH�(\HSLHFH� ��
��� 0LFURPHWUH�VOLGH�6WDJH� ��
��� 9LVFRPHWHU�2VWZDOG�%URRNILHOG� ��
��� 6WRS�ZDWFK� ��
��� 6LQWHUHG�JODVV�ILOWHU�ZLWK�YDFXXP�� ��

�
127(��$VHSWLF�FDELQHW�RU�DUHD�VKRXOG�EH�SURYLGHG�DV�SHU�$SSHQGL[�$�RI�(5�������
$GHTXDWH�QXPEHU�RI�JODVVZDUH�FRPPRQO\�XVHG�LQ�WKH�ODERUDWRU\�VKRXOG�EH�SURYLGHG�
LQ�HDFK�ODERUDWRU\�DQG�GHSDUWPHQW�
�
�
0DFKLQH�5RRP�
�
6��1R�� 1DPH� 0LQLPXP�UHTXLUHG�1RV��

IRU�'�3KDUP����LQWDNH�
�� &DSVXOH�ILOOLQJ�PDFKLQH� ��
�� $XWRPDWHG�6LQJOH�6WDWLRQ�7DEOHW�SXQFKLQJ�

PDFKLQH� ��

�� 7DEOHW�GLVLQWHJUDWLRQ�WHVW�DSSDUDWXV�,3�
�'LJLWDO�6LQJOH�'RXEOH�XQLW�� ��

�� 0RQVDQWR¶V�KDUGQHVV�WHVWHU� ��
�� 3IL]HU�W\SH�KDUGQHVV�WHVWHU� ��
�� )ULDELOLW\�WHVW�DSSDUDWXV��'LJLWDO�

6LQJOH�'RXEOH�XQLW�� ��

�� 6LHYH�VKDNHU�ZLWK�VLHYH�VHW� ��
�� 2LQWPHQW�ILOOLQJ�PDFKLQH� ��
�� $OO�SXUSRVH�HTXLSPHQW�ZLWK�DOO�DFFHVVRULHV� ��
��� %RWWOH�ZDVKLQJ�0DFKLQH� ��
��� %RWWOH�6HDOLQJ�0DFKLQH� ��
��� /LTXLG�)LOOLQJ�0DFKLQH� ��
��� $PSRXOH�ZDVKLQJ�PDFKLQH� ��
��� $PSRXOH�ILOOLQJ�DQG�VHDOLQJ�PDFKLQH��-HW�

%XUQHU�� ��
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��� &ODULW\�WHVW�DSSDUDWXV� ��
��� &ROODSVLEOH�WXEH�±�)LOOLQJ�DQG�6HDOLQJ� ��
��� /LTXLG�0L[HU�� ��

�
127(��$GHTXDWH�QXPEHU�RI�JODVVZDUH�FRPPRQO\�XVHG�LQ�WKH� ODERUDWRU\�VKRXOG�EH�
SURYLGHG�LQ�HDFK�ODERUDWRU\�DQG�GHSDUWPHQW�
�
�
���+RVSLWDO�DQG�&OLQLFDO�3KDUPDF\�/DE�
�
6��1R�� 1DPH� 0LQLPXP�UHTXLUHG�1RV�

IRU�'�3KDUP����LQWDNH�
�� 2UWKRSDHGLFDO�	�6XUJLFDO�$LGV�VXFK�DV�NQHH�

FDS��/6�EHOWV��DEGRPLQDO�EHOW��ZDONHU��ZDONLQJ�
VWLFNV��HWF�

$GHTXDWH�1XPEHU�

�� 'LIIHUHQW�7\SHV�RI�EDQGDJHV�VXFK�DV�VWHULOH�
JDX]H��FRWWRQ��FUHSH�EDQGDJHV��UROO�EDQGDJH�
HWF�

$GHTXDWH�1XPEHU�

�� 0DQQHTXLQV�IRU�&35����
�ZLWK�LQGLFDWLRQ�6LJQDOV�� ��

�� 0DQQHTXLQV�IRU�LQMHFWLRQ�,9�$UP� ��
�� 9DULHW\�RI�1HHGOHV� ���
�� 9DULHW\�RI�6\ULQJHV� ���
�� 9DULHW\�RI�FDWKHWHUV� ��
�� ,9�VHW� ���
�� 8ULQH�%DJ� ��
��� 5</(¶V�WXEH� ��
��� 8ULQH�SRWV� ��
��� &RORVWRP\�EDJV� ��
��� 2[\JHQ�PDVNV� ���
��� ,QYHQWRU\�6RIWZDUH�IRU�5HWDLO�3KDUPDF\� ��

�
127(��$GHTXDWH�QXPEHU�RI�JODVVZDUH�FRPPRQO\�XVHG�LQ�WKH� ODERUDWRU\�VKRXOG�EH�
SURYLGHG�LQ�HDFK�ODERUDWRU\�DQG�GHSDUWPHQW�
�
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���0RGHO�3KDUPDF\�

6��1R�� 1DPH� 0LQLPXP�UHTXLUHG�1RV��
IRU�'�3KDUP����LQWDNH���

�� x� (PSW\� FDUWRQV� RI� YDULHW\� PHGLFLQHV�
�DFURVV�YDULHW\�GRVDJH�IRUPV����

x� 9DULRXV� QDPH� SODWHV� LQGLFDWLQJ�
GLIIHUHQW�SDUWV�RI�3KDUPDF\���

x� 3URSHU� DUUDQJHPHQW� RI� PHGLFLQHV��
VKHOYHV��UDFNV��GUDZHUV�

x� %R[�DUHD�IRU�H[SLU\�PHGLFLQHV���
x� 'LVSOD\�ZLQGRZV��VKHOYHV�
x� &RPSXWHU��
x� 5HIULJHUDWRU�
x� 'HVLJQDWHG�SDWLHQW�FRXQVHOOLQJ�DUHD���
x� 3DWLHQW�,QIRUPDWLRQ��/HDIOHWV�&DUGV��
x� 3DWLHQW�ZDLWLQJ�DUHD���
x� 'UXJ�,QIRUPDWLRQ�ERRNV��
x� +HDOWK�LQIRUPDWLRQ�GLVSOD\���
x� 9DULRXV�GHYLFHV�IRU�VFUHHQLQJ�VHUYLFHV�

�%�3��PRQLWRU��JOXFRPHWHU�HWF���
x� +HLJKW�DQG�ERG\�ZHLJKW�FKDUW�
x� 'XPP\�GHYLFHV��HJ��,QKDOHUV��
x� 'LVSOD\� RI� SKDUPDFLVW� UHJLVWUDWLRQ��

OLFHQVH�DQG�RWKHU�OLFHQVHV���
x� 'LVSOD\�RI�QDPH�RI�RZQHU��
x� ,QVSHFWLRQ�ERRN���
x� /RFN� DQG� NH\� DUUDQJHPHQW� IRU�

6FKHGXOH�;�DQG�1'36�PHGLFLQHV��
x� %LOO� ERRN� �GXPP\�� �� &RPSXWHU�

VWDWLRQDU\�IRU�ELOO�SULQWLQJ�
�

�
$GHTXDWH�

�� &RPSXWHUV�� KRVSLWDO� DQG� FRPPXQLW\�
SKDUPDF\��PDQDJHPHQW�VRIWZDUH�� ��

� � �
�

�
�
�

�
�
�
�
�
�
�
�
�
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$33(1',;���
�

6XEMHFW�ZLVH�OLVW�RI�5HFRPPHQGHG�%RRNV��/DWHVW�(GLWLRQ��
�

3KDUPDFHXWLFV��
�

���+LVWRU\�RI�3KDUPDF\�LQ�,QGLD�E\�'U��+DULNLVKDQ�6LQJK�
���,QGLDQ�3KDUPDFRSRHLD��*RYW��RI�,QGLD�3XEOLFDWLRQ�
���$�7H[W�ERRN�RI�3KDUPDFHXWLFDOV�)RUPXODWLRQ�E\�%�0��0LWKDO��9DOODEK���� ����
����3UDNDVKDQ��
���%HQWOH\V¶�7H[W�ERRN�RI�3KDUPDFHXWLFV��(GLWRU�(�$��5DZOLQV��(OVHYLHU�,QW���
���7KH� 7KHRU\� DQG� 3UDFWLFH� RI� ,QGXVWULDO� 3KDUPDF\�� /HRQ� /DFKPDQ�� +HUEHUW�

/LHEHUPDQ� DQG� -RVHSK� .DQLJ�� (GLWRUV�� /HD� DQG� )HELJHU�� 3KLODGHOSKLD��
9DUJKHVH�3XEOLVKLQJ�+RXVH�

���5HVSRQVLEOH�8VH�RI�0HGLFLQHV��$� /D\PDQ¶V�+DQGERRN��ZZZ�LSDSKDUPD�RUJ� ��
SXEOLFDWLRQV�

�

3KDUPDFHXWLFDO�&KHPLVWU\��

���0HGLFLQDO�	�3KDUPDFHXWLFDO�FKHPLVWU\�E\�+DULNLVKDQ�6LQJK�DQG�9.�.DSRRU�
���:LOVRQ� DQG� *ULVZROG¶V� 7H[W� ERRN� RI� 2UJDQLF� 0HGLFLQDO� DQG� SKDUPDFHXWLFDO�

&KHPLVWU\�
���3UDFWLFDO�2UJDQLF�&KHPLVWU\�E\�0DQQ�DQG�6DXQGHUV��
���3UDFWLFDO� 3KDUPDFHXWLFDO� &KHPLVWU\�� 9ROXPH�� ,� 	� ,,� E\� %HFNHWW� DQG� -�� %��

6WHQODNH��
���,QGLDQ�3KDUPDFRSRHLD�
���9RJHO¶V�WH[W�ERRN�RI�3UDFWLFDO�2UJDQLF�&KHPLVWU\�

�
3KDUPDFRJQRV\��

���7H[W� ERRN� RI� 3KDUPDFRJQRV\� E\� &�� .�� .RNDWH�� 6�� %�� *RNKDOH�� $�3��
3XURKLW��1LUDOL�3UDNDVKDQ�

���7H[W� ERRN� RI� 3KDUPDFRJQRV\� E\� &�6�� 6KDK� DQG� -�� 6�� 4DGU\�� &%6�
3XEOLVKHUV�	�'LVWULEXWRUV�3YW��/WG��

���7H[W�%RRN�RI�3KDUPDFRJQRV\�E\�7��(��:DOOLV��&%6�3XEOLVKHUV�	�'LVWULEXWRUV�
3YW��/WG��

���6WXG\�RI�FUXGH�GUXJV�E\�0��$��,\HQJDU��0DQLSDO�3UHVV�/WG��0DQLSDO�
���3RZGHU�FUXGH�GUXJV�E\�0��$��,\HQJDU��0DQLSDO�3UHVV�/WG��0DQLSDO�
���$QDWRP\�RI�FUXGH�GUXJV�E\�0��$��,\HQJDU��0DQLSDO�3UHVV�/WG��0DQLSDO�
���$XJPHQWHG�7H[W�%RRN�RI�+RPHRSDWKLF�3KDUPDF\�E\�'U��'�'�%DQHUMHH��%�-DLQ�

3XEOLVKHUV��3��/WG�
�
�
�
�
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+XPDQ�$QDWRP\�DQG�3K\VLRORJ\��
�

���+XPDQ�3K\VLRORJ\�E\�&��&��&KDWWHUMHH�
���+XPDQ�$QDWRP\�DQG�3K\VLRORJ\�E\�6��&KDXGKDU\�DQG�$��&KDXGKDU\�
���'HUDVDUL�DQG�*DQGKL¶V�HOHPHQWV�RI�+XPDQ�$QDWRP\��3K\VLRORJ\�DQG�+HDOWK�

(GXFDWLRQ�
���6�5��.DOH�DQG�5�5��.DOH��7H[WERRN�RI�3UDFWLFDO�$QDWRP\�DQG�3K\VLRORJ\�
���5RVV�DQG�:LOVRQ�$QDWRP\�DQG�3K\VLRORJ\�LQ�+HDOWK�DQG�LOOQHVV�
���+XPDQ�$QDWRP\�DQG�3K\VLRORJ\�E\�7RUWRUD�*HUDUG�-�
���)XQGDPHQWDOV�RI�0HGLFDO�3K\VLRORJ\�E\�.��6DPEXOLQJDP�DQG�3�6DPEXOLQJDP�
���5DQDGH�9�*��7H[W�%RRN�RI�3UDFWLFDO�3K\VLRORJ\�
���*R\DO�5�.���1DWYDU�0�3��DQG�6KDK�6�$���3UDFWLFDO�$QDWRP\��3K\VLRORJ\�DQG�

%LRFKHPLVWU\��([SHULPHQWDO�3K\VLRORJ\�
�
6RFLDO�3KDUPDF\��
�

���6RFLDO� 3KDUPDF\� ±� ,QQRYDWLRQ� DQG� GHYHORSPHQW�� *HRII� +DUGLQJ�� 6DUDK�
1HWWOHWRQ�DQG�.HYLQ�7D\ORU��7KH�3KDUPDFHXWLFDO�3UHVV��

���7H[W�%RRN�RI�&RPPXQLW\�3KDUPDF\�3UDFWLFH��536*%�3XEOLFDWLRQ�
���&RPPXQLW\�3KDUPDF\�+DQGERRN��-RQDWKDQ�:DWHUILHOG�
���6�.KXUDQD��3�6XUHVK�DQG�5�.DOVL��+HDOWK�(GXFDWLRQ�	�&RPPXQLW\�3KDUPDF\��6�

9LNDV�	�&R�
���6RFLDO�3KDUPDF\��7D\OHU��*HRIIUH\��3KDUPDFHXWLFDO�3UHVV��/RQGRQ��
���7H[WERRN�E\�'DQGL\D�3&��=DIHU�=<.��=DIHU�$��+HDOWK�HGXFDWLRQ�	�&RPPXQLW\�

3KDUPDF\��9DOODEK�3UDNDVKDQ��
���:HEVLWHV�RI�0LQLVWU\�RI�+HDOWK�DQG�)DPLO\�:HOIDUH��1DWLRQDO�+HDOWK�3RUWDO�
���3KDUPDFLVWV� DW� WKH� )URQWOLQHV�� $� 1RYHO� $SSURDFK� DW� &RPEDWLQJ� 7%�

ZZZ�LSDSKDUPD�RUJ�9LVLW�3XEOLFDWLRQV��
���:KHUH�7KHUH�,V�1R�'RFWRU��$�9LOODJH�+HDOWK�&DUH�+DQGERRN�E\�'DYLG�:HUQHU�

������XSGDWHG�YHUVLRQ��
���9DULRXV�:+2�SXEOLFDWLRQV�ZZZ�ZKR�LQW�

�
3KDUPDFRORJ\�
�

���3KDUPD� 6DWRVNDU�� 5�6�� DQG� %KDQGDUNDU�� 6�'�� 3KDUPDFRORJ\� DQG�
3KDUPDFRWKHUDSHXWLFV�

���%��6XUHVK��$�7H[W�%RRN�RI�3KDUPDFRORJ\�
���'HUDVDUL�DQG�*DQGKL¶V�(OHPHQWV�RI�3KDUPDFRORJ\�
���6�.��.XONDUQL��3UDFWLFDO�3KDUPDFRORJ\�DQG�&OLQLFDO�3KDUPDF\�
���+�.��6KDUPD��3ULQFLSOHV�RI�3KDUPDFRORJ\�
���0DU\� -�� 0\FHN�� /LSSLQFRWW� :LOOLDPV� DQG� :LONLQV�� /LSSLQFRWW¶V� LOOXVWUDWHG�

5HYLHZV��3KDUPDFRORJ\�
���7ULSDWKL��.�'��(VVHQWLDOV�RI�0HGLFDO�3KDUPDFRORJ\��
���9DULRXV�'UXJ�,QIRUPDWLRQ�%RRNV�OLNH�%ULWLVK�1DWLRQDO�)RUPXODU\��0,06��&,06��

'UXJ�7RGD\�HWF���:+2��1,+�:HEVLWHV�
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&RPPXQLW\�3KDUPDF\�DQG�0DQDJHPHQW��
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��� +HDOWK�(GXFDWLRQ�DQG�&RPPXQLW\�3KDUPDF\�E\�1�6��3DUPDU��
��� :+2�FRQVXOWDWLYH�JURXS�UHSRUW��
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��� +DQGERRN�RI�SKDUPDF\�±�KHDOWK�FDUH��(GW��5RELQ�-�+DUPDQ��7KH�3KDUPDFHXWLFDO�

3UHVV�
��� &RPSUHKHQVLYH�3KDUPDF\�5HYLHZ�±�(GW��/HRQ�6KDUJHO��/LSSLQFRWW�:LOOLDPV�DQG�

:LONLQV��
��� *RRG�3KDUPDF\�3UDFWLFHV�7UDLQLQJ�0DQXDO�E\�,3$�&'6&2�:+2�,QGLD�
��� 7UDLQLQJ� 0RGXOH� IRU� &RPPXQLW\� 3KDUPDFLVWV� LQ� 7%� &DUH� DQG� &RQWURO�� E\�
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��� +DQG� %RRN� RI� 3KDUPD6R6�� 'UXJV� LQ� 6SHFLDO� SRSXODWLRQ�� 3UHJQDQF\� DQG�

/DFWDWLRQ��7REDFFR�IUHH�IXWXUH��&KRLFH�LV�\RXUV��.63&�3XEOLFDWLRQV��
��� 5HVSRQVLEOH� 8VH� RI� 0HGLFLQHV�� $� /D\PDQ¶V� +DQGERRN�� ZZZ�LSDSKDUPD�RUJ�

�SXEOLFDWLRQV�
����&RPPXQLW\� 3KDUPDF\� 3UDFWLFH� DURXQG� WKH� *OREH�� 3DUW� 2QH��

ZZZ�LSDSKDUPD�RUJ��SXEOLFDWLRQV�
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%LRFKHPLVWU\�DQG�&OLQLFDO�3DWKRORJ\��
�
��� (VVHQWLDOV�RI�%LRFKHPLVWU\�E\�8��6DW\DQDUD\DQD��%RRNV�DQG�$OOLHG��3��/WG��
��� $�7H[WERRN�RI�%LRFKHPLVWU\�E\�$�9�6�6��5DPD�5DR��8%6�3XEOLVKHUV¶�'LVWULEXWRUV�

3YW��/WG��
��� 3UDFWLFDO�%LRFKHPLVWU\�E\�5�&��*XSWD�DQG�6��%KDUJDYD��
��� /DERUDWRU\�PDQXDO�RI�%LRFKHPLVWU\�E\�3DWWDELUDPDQ�DQG�6LWDUDP�$FKDU\D�
�
3KDUPDFRWKHUDSHXWLFV�
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���&OLQLFDO�3KDUPDF\�DQG�7KHUDSHXWLFV� ��5RJHU�DQG�:DONHU��&KXUFKLOO� /LYLQJVWRQH�

3XEOLFDWLRQ�
��� &OLQLFDO� 3KDUPDF\� DQG� 7KHUDSHXWLFV� �� (ULF� 7�� +HUILQGDO��:LOOLDPV� DQG�:LONLQV�

3XEOLFDWLRQ�
���$SSOLHG�7KHUDSHXWLFV��7KH�FOLQLFDO�8VH�RI�'UXJV��/OR\G�<RXQJ�DQG�.RGD�.LPEOH�

0$�/LSSLQFRWW��:LOOLDPV�DQG�:LONLQV�3XEOLFDWLRQ��
��� 3KDUPDFRWKHUDS\�� $� 3DWKRSK\VLRORJLF� DSSURDFK� �� -RVHSK� 7�� 'LSLUR� HW� DO��

$SSOHWRQ�DQG�/DQJH�3XEOLFDWLRQ��
���1DWLRQDO�)RUPXODU\�RI�,QGLD��,QGLDQ�3KDUPDFRSRHLD�&RPPLVVLRQ��*KD]LDEDG���
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+RVSLWDO�DQG�&OLQLFDO�3KDUPDF\��
�
���$� 7H[WERRN� RI� &OLQLFDO� 3KDUPDF\� 3UDFWLFH� �� (VVHQWLDO� FRQFHSWV� DQG� VNLOOV� ��

3DUWKDVDUDWKL�*��.DULQ�1\IRUW�+DQVHQ�DQG�0LODS�1DKDWD��2ULHQW�/RQJPDQ�3YW��/WG��
+\GHUDEDG��

���7H[W�%RRN�RI�+RVSLWDO�DQG�&OLQLFDO�3KDUPDF\�E\�'U��3UDWLEKD�1DQG�DQG�'U��5RRS�
.�.KDU��%LUOD�SXEOLFDWLRQV��1HZ�'HOKL��

���*XSWD�%�.�DQG�*XSWD�5�1���*33�LQ�+RVSLWDO�3KDUPDF\��9DOODEK�3UDNDVKDQ��
���%DVLF�VNLOOV�LQ�LQWHUSUHWLQJ�ODERUDWRU\�GDWD���6FRWW�/7��$PHULFDQ�6RFLHW\�RI�+HDOWK�

6\VWHP�3KDUPDFLVWV�,QF��
���$XVWUDOLDQ� GUXJ� LQIRUPDWLRQ�� 3URFHGXUH� PDQXDO�� 7KH� 6RFLHW\� RI� +RVSLWDO�

3KDUPDFLVWV�RI�$XVWUDOLD��
�
3KDUPDF\�/DZ�DQG�(WKLFV��
�
��� 7H[W�ERRN�RI�)RUHQVLF�3KDUPDF\�E\�%�0��0LWKDO�
��� )RUHQVLF�3KDUPDF\�E\�%��6XUHVK�
��� +DQG�ERRN�RI�GUXJ�ODZ�E\�0�/��0HKUD�
��� $�WH[W�ERRN�RI�)RUHQVLF�3KDUPDF\�E\�1�.��-DLQ�
��� 'UXJV�DQG�&RVPHWLFV�$FW�5XOHV�E\�*RYW��RI�,QGLD�SXEOLFDWLRQV��
��� 0HGLFLQDO�DQG�7RLOHW�SUHSDUDWLRQV�$FW������E\�*RYW��RI�,QGLD�SXEOLFDWLRQV��
��� 1DUFRWLF�'UXJV�DQG�3V\FKRWURSLF�6XEVWDQFHV�$FW�E\�*RYW��RI�,QGLD�SXEOLFDWLRQV�
��� 'UXJV�DQG�0DJLF�5HPHGLHV�$FW�E\�*RYW��RI�,QGLD�SXEOLFDWLRQV��
��� &'6&2�:HEVLWH��133$�:HEVLWH��
����%RRNV�RQ�'UXJV�DQG�&RVPHWLF�$FW�E\�1LOHVK�*DQGKL�DQG�6XGKLU�'HVKSDQGH��
����7H[W�%RRN�RI�)RUHQVLF�3KDUPDF\�E\�'U�*XUXSUDVDG�0RKDQWD��


