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'XQORS�&U\%DE\�*&%����&LFXLW�$QDO\VLV
��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FR
JFE����
7KH�'XQORS�&U\EDE\�LV�D�:DK�:DK�SHGDO�UHOHDVHG�DURXQG�������7KH�SHGDO�LV�D�FRS\�RI�WKH�RULJLQDO�92;�PRGHO�PDGH�E\�92;�7KRPDV�2UJDQ�&R�LQ�������7KH
HIIHFW�LV�EDVLFDOO\�D�EDQGSDVV�ILOWHU��LW�ERRVWV�WKH�UHVRQDQW�IUHTXHQF\�DURXQG����+]�DWWHQXDWLQJ�DERYH�DQG�EHORZ�KDUPRQLFV��7KH�URFNHWLQJ�DFWLRQ�RI�WKH�SHGDO
VKLIWV�WKH�UHVRQDQW�IUHTXHQF\�XS�DQG�GRZQ�

'XH�WR�WKH�JUHDW�VXFFHVV�RI�WKH�SHGDO��EHLQJ�PD\EH�WKH�PRVW�VROG�JXLWDU�SHGDO�RI�DOO�WLPHV��'XQORS�SURGXFHG�VHYHUDO�YHUVLRQV�RI�WKH�:DK�:DK�DQG�VLJQDWXUH
PRGHOV�DGGLQJ�HQFORVXUH�FXVWRPL]DWLRQ�DQG�VPDOO�FLUFXLW�PRGLILFDWLRQV��7KLV�VWXG\�LV�IRFXVHG�RQ�WKH�ILUVW�PRGHO��WKH�'XQORS�&U\EDE\�*&%����ZKLFK�LV�FRQVLGHUHG
WR�KDYH�WKH�FODVVLF�ZDK�WRQH�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�SHGDO�MSJ�

7DEOH�RI�&RQWHQWV�

���7KH�:DK�:DK�(IIHFW����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN���
���7KH�'XQORS�&U\�%DE\�*&%����&LUFXLW����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN���
��������'XQORS�&U\%DE\�:DK�*&%����*XWV���3&%�/D\RXW����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN����
��������'XQORS�&U\�%DE\�*&%����)UHTXHQF\�5HVSRQVH����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN����
��������'XQORS�&U\%DE\�*&%����96��92;�9����'LIIHUHQFHV����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN����
��������'XQORS�&U\%DE\�*&%����&LUFXLW�%LDV���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN����
��������'XQORS�&U\�%DE\�*&%����&RPSRQHQWV�3DUW�/LVW���%LOO�RI�0DWHULDOV����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN����
���3RZHU�6XSSO\����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN���
���,QSXW�%XIIHU����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN���
���$FWLYH�)LOWHU����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN���
���2XWSXW�6WDJH����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN���
���+RZ�WKH�'XQORS�&U\�%DE\�*&%����ZRUNV����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN���
���'XQORS�&U\�%DE\�*&%����:DK�0RGLILFDWLRQV����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN���
���5HVRXUFHV����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�FU\EDE\�JFE����OLQN��

����7KH�:DK�:DK�(IIHFW�

7KH�:DK�:DK�SHGDO�ZDV�LQYHQWHG�LQ�1RYHPEHU������E\�/HVWHU�.XVKQHU�DQG�%UDG�3OXQNHWW�ZRUNLQJ�DW�:DUZLFN�(OHFWURQLFV��D�GLYLVLRQ�RI�:KLUOSRRO�WKDW�RZQHG
7KRPDV�2UJDQ�&RPSDQ\�DQG�9R[��7KRPDV�2UJDQ�SDWHQWHG�WKH�:DK�FLUFXLW�GHVLJQ�EXW�E\�WKH�WLPH�WKH�SDWHQW�ZDV�JUDQWHG��WKHUH�ZHUH�DOUHDG\�GR]HQV�RI�FRSLHV
RI�WKH�SHGDO�LQ�WKH�PDUNHW��(QIRUFLQJ�WKH�SDWHQW�ZDV�WRR�H[SHQVLYH�VR�QR�DWWHPSW�ZDV�PDGH�WR�VWRS�WKH�NQRFNRIIV�

'XQORS�VWDUWHG�PDQXIDFWXULQJ�WKH�&U\�%DE\�*&%����LQ�������FRS\LQJ�WKH�RULJLQDO�92;�GHVLJQ�XQGHU�OLFHQVH��EHFRPLQJ�WKH�PRVW�VROG�SHGDO�RI�DOO�WLPHV��'XQORS
:DK�:DKV�PRGHOV�DUH��*&%�����*&%���)�&ODVVLF��*&%���4��*&%����4��(:���9�����4�%DVV�DQG������3XUSOH��:KLWH��5HG�RU�*UD\�/LPLWHG�(GLWLRQ�

6LJQDWXUH�PRGHOV�LQFOXGH��-+���-LPL�+HQGUL[��-+��):�-LPL�+HQGUL[�)X]]�:DK��'%����'LPHEDJ�'DUUHO��=:����=DNN�:\OGH��6&����6:����6ODVK�6LJQDWXUH��(9+
6LJQDWXUH��.+����.LUN�+DPPHWW��-&����-HUU\�&DQWUHOO��HWF����

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�VLJQDWXUH�PRGHOV�MSJ�



���7KH�'XQORS�&U\�%DE\�*&%����&LUFXLW�

7KH�'XQORS�&U\�%DE\�*&%����VFKHPDWLF���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����VFKHPDWLF�SQJ�
FDQ�EH�EURNHQ�GRZQ�LQWR�IRXU�EORFNV��3RZHU�6XSSO\��,QSXW�%XIIHU��$FWLYH�)LOWHU�DQG�2XWSXW�6WDJH�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����VFKHPDWLF�SDUWV�MSJ�

7KH�FLUFXLW�LV�XQGRXEWHGO\�LQVSLUHG�RQ�WKH�92;�9������ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�YR[�Y����DQDO\VLV���2QH�RI�WKH�PDMRU�FRQFHUQV�RI
WKH�RULJLQDO�92;�GHVLJQ�ZDV�WKH�WRQH�VXFNLQJ�GXH�WR�WKH�ORZ�LQSXW�LPSHGDQFH�RI�WKH�,QSXW�6WDJH�ZKLFK�ZDV�����.ƻ��'XQORS�IL[HG�WKLV�SUREOHP�DGGLQJ�D�EXIIHU
ZKLFK�UDLVHV�WKH�LQSXW�LPSHGDQFH�WR��0ƻ�SUHVHUYLQJ�WKH�JXLWDU�RULJLQDO�WRQH��%HVLGHV�WKH�,QSXW�%XIIHU�WKHUH�DUH�RQO\�WZR�FKDQJHV�LQ�WKH�FLUFXLW�

5 �VL]H�LV�UHGXFHG��IURP����ƻ�WR����ƻ���FUHDWLQJ�D�VOLJKWO\�KLJKHU�YROWDJH�JDLQ�LQ�WKH�4 �VWDJH�
5 �LV�DOVR�UHGXFHG��IURP����.ƻ�WR���.ƻ���WKLV�FKDQJH�MXVW�YDULHV�D�ELW�WKH�ELDV�RI�4 ��QRW�DIIHFWLQJ�WKH�WRQH�DW�DOO��,W�LV�MXVW�D�FRPSRQHQW�UHVRXUFH�FKDQJH��

7KH�GHVLJQ�LV�EXLOW�XVLQJ���FDVFDGHG�WUDQVLVWRU�VWDJHV�ZLWK�D�FRXSOH�RI�SDVVLYH�FRPSRQHQWV�DQG�DQ�LQGXFWRU��WKH�VLPSOH�FLUFXLW�PDNHV�WKH�SRZHU�FRQVXPSWLRQ
EHORZ��P$�

7KH�JLVW�RI�WKH�GHVLJQ�UHPDLQV�LQ�KRZ�WKH�UHVRQDQW�IUHTXHQF\�RI�DQ�/&�ILOWHU�PDGH�XS�RI�D�IL[HG�LQGXFWRU�/ �DQG�D�IL[HG�FDSDFLWRU�& �FDQ�EH�FKDQJHG�XVLQJ�D
YDULDEOH�UHVLVWRU�95 �

����'XQORS�&U\%DE\�:DK�*&%����*XWV���3&%�/D\RXW�

%HIRUH������DOO�'XQORS�:DK�SHGDOV�KDG�ZLUHV�EHWZHHQ�WKH�MDFNV�DQG�WKH�FLUFXLW�ERDUG��,Q�PLG������'XQORS�FKDQJHG�WKH�3&%�GHVLJQ�DQG�VWDUWHG�PRXQWLQJ�WKH
MDFNV�GLUHFWO\�RQ�WKH�3&%��$OVR��IURP�PLG������RQZDUGV��D�EXIIHU�FLUFXLW�ZDV�DGGHG�EHIRUH�WKH�DFWXDO�ZDK�FLUFXLW��LW�LV�WKHUH�LI�\RXU�3&%�VD\V�´5HY�)´�RU�KLJKHU��

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����JXWV�EHIRUH�����MSJ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����JXWV�DIWHU�����MSJ�

7KH�FXUUHQW�UHYLVLRQ�ORRNV�PXFK�OLNH�WKH�PRGHOV�WKDW�KDYH�EHHQ�UXQQLQJ�VLQFH�PLG�������)RU�PRUH�GHWDLOHG�LQIR�DERXW�WKH�GLIIHUHQW�YHUVLRQV�RI�WKH�FLUFXLW�\RX
FDQ�FKHFN�WKH�6WLQN)RRW��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���VWLQNIRRW�VH�DUFKLYHV������ZHEVLWH�
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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���SFE�MSJ�

7KH�VLQJOH�OD\HU�3&%�ILWV�ZLWKRXW�SUREOHPV�LQVLGH�WKH�ELJ�SHGDO�HQFORVXUH�XVLQJ�WKURXJK�KROH�FRPSRQHQWV��

����'XQORS�&U\�%DE\�*&%����)UHTXHQF\�5HVSRQVH�

7KH�IUHTXHQF\�UHVSRQVH�LV�FKDUDFWHUL]HG�E\�D�UHVRQDQW�SHDN�FHQWHUHG�LQ�����+]��ZLWK�WKH�YDULDEOH�UHVLVWRU�95 �DW�PLG�SRVLWLRQ���7KH�SHDN�VZHHSV�XS�DQG�GRZQ
IURP�����+]�WR�����N+]��7KH�VHOHFWHG�IUHTXHQFLHV�DUH�DPSOLILHG�XS�WR���G%�ZKLOH�WKH�VXUURXQGLQJ�RQHV�DUH�DWWHQXDWHG�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���IUHTXHQF\�UHVSRQVH�SQJ�

����'XQORS�&U\%DE\�*&%����96��92;�9����'LIIHUHQFHV�

7KH�FLUFXLW�RI�WKHVH���SHGDOV�LV�SUHWW\�VLPLODU��WKH�'XQORS�GHVLJQ�LQFOXGHV�WKH�,QSXW�%XIIHU�WR�SUHVHUYH�WKH�VLJQDO�LQWHJULW\�EXW�WKH�SULFH��'XQORS�VOLJKWO\
FKHDSHU���TXDOLW\�FRQVWUXFWLRQ�DQG�VRXQG�DUH�UHDOO\�VLPLODU��3OD\HUV�RIWHQ�GHFLGH�EHWZHHQ�WKH�WZR�RI�WKHP�MXVW�RQ�WKH�ORRNV�

'XQORS�&U\%DE\�*&%����9V�92;�9����)UHTXHQF\�5HVSRQVH��7KH�FU\EDE\�KDV�VOLJKWO\�OHVV�EDVV�FRQWHQW��<RX�FDQ�FKHFN�LQ�WKH�JUDSK�EHORZ�KRZ�WKH�ORZ�IUHT
KDUPRQLFV�DUH�PRUH�SUHVHQW�LQ�WKH�92;�WKDQ�LQ�WKH�'XQORS�GXH�WR�WKH�,QSXW�%XIIHU�ZKLFK�ILOWHUV�SDUW�RI�WKLV�EDVV�FRQWHQW�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�92;���9������YV���'XQORS���*&%�����&RPSDULVRQ�SQJ�

����'XQORS�&U\%DE\�*&%����&LUFXLW�%LDV

7KH�PRVW�LPSRUWDQW�'&�ELDV�SRLQWV�DUH�VKRZQ�LQ�WKH�LPDJH�EHORZ��,W�LV�XVHIXO�IRU�FLUFXLW�IDLOXUH�WURXEOHVKRRWLQJ�

�



��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����ELDV�MSJ�

����'XQORS�&U\�%DE\�*&%����&RPSRQHQWV�3DUW�/LVW���%LOO�RI�0DWHULDOV�
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95 �����.ƻ�
,QSXW�2XWSXW�-DFN�&RQQHFWRU��
7UXH�%\SDVV�6ZLWFK�

���3RZHU�6XSSO\�

7KH�VLPSOH�3RZHU�6XSSO\�6WDJH�SURYLGHV�D�VWDEOH�HQHUJ\�VXSSO\�WR�WKH�FLUFXLW�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����SRZHU�VXSSO\�SQJ�

7KH��9�VXSSO\�ZLOO�IHHG�WKH�WUDQVLVWRUV��7KH�=/�0��LV�D�����]HQHU�GLRGH�ZKLFK�KHOSV�WR�UHJXODWH�WKH�SRZHU�OLQH��SURWHFWLQJ�WKH�FLUFXLW�IURP�YROWDJH�SHDNV�RYHU
���9��DQG�DOVR�SUHYHQWV�UHYHUVH�SRODULW\�FRQQHFWLRQV�

&DSDFLWRUV�&��DQG�&��EHWZHHQ��9�DQG�JURXQG�UHPRYH�QRLVH�IURP�WKH�SRZHU�OLQH�

���,QSXW�%XIIHU�

7KH�ILUVW�VWDJH�LV�DQ�(PLWWHU�)ROORZHU���&RPPRQ�&ROOHFWRU�131�DPSOLILHU��ZLWK�XQLW\�YROWDJH�JDLQ��KLJK�LQSXW�LPSHGDQFH�DQG�ORZ�RXWSXW�LPSHGDQFH�ZKLFK�PDNHV
LW�YHU\�VXLWDEOH�IRU�EXIIHULQJ�WKH�VLJQDO��DYRLGLQJ�KLJK�IUHTXHQF\�VLJQDO�ORVV�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����LQSXW�EXIIHU�SQJ�
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7KH�����X)�LQSXW�FDSDFLWRU�&LQ �LVRODWHV�WKH�JXLWDU�IURP�DQ\�SHGDO�'&�SRWHQWLDO��SURWHFWLQJ�WKH�SLFNXSV�LQ�FDVH�RI�FLUFXLW�IDLOXUH�DQG�UHPRYLQJ�KXP��
7KH�UHVLVWRUV�5LQ �DQG�5LQ �IRUP�D�YROWDJH�GLYLGHU�LQ�RUGHU�WR�ELDV�WKH�WUDQVLVWRU�4 �
5HVLVWRU�5LQ��LQ�WKH�FROOHFWRU�LV�LQFOXGHG�WR�VXSSUHVV�WKH�RVFLOODWLRQ�WHQGHQF\�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���LQSXW�VWDJH�IUHTXHQF\�UHVSRQVH�SQJ�

'XQORS�&U\�%DE\�*&%����,QSXW�,PSHGDQFH�

)RU�VLPSOLILFDWLRQ�ZH�FDQ�LJQRUH�5 ��WKH�LQSXW�LPSHGDQFH�LV�5LQ��LQ�SDUDOOHO�ZLWK�5LQ��DQG�WKH�LQSXW�LPSHGDQFH�RI�WKH�HPLWWHU�IROORZHU��,W�FDQ�EH�FDOFXODWHG
IROORZLQJ�WKH�IRUPXOD��

�0ƻ�FDQ�EH�FRQVLGHUHG�D�JRRG�LQSXW�LPSHGDQFH�WR�DYRLG�VLJQDO�GHJUDGDWLRQ��7KH�HIIHFW�RI�WKH�UHVLVWRU�5 �UHGXFHV�WKLV�YDOXH�WR����.ƻ�ZKLFK�LV�VWLOO�D�JRRG
LQSXW�UHVLVWDQFH�YDOXH���

QRWH��7KH�K\EULG�SL�PRGHO�DQG�PDWKHPDWLFV�EHKLQG�WKH�9ROWDJH�*DLQ�DQG�,QSXW�,PSHGDQFH�FDOFXODWLRQ�DUH�VLPLODU�DV�LQ�7XEH�6FUHDPHU�LQSXW�EXIIHU��FKHFN�LW�IRU
IXUWKHU�GHWDLOV����ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�WXEH�VFUHDPHU�DQDO\VLV�LPSHGDQFH�

���$FWLYH�)LOWHU�

7KH�$FWLYH�)LOWHU�VWDJH�LV�D�&RPPRQ�(PLWWHU�$PSOLILHU�ZLWK�9ROWDJH�6KXQW�)HHGEDFN�QHWZRUN�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����DFWLYH�ILOWHU�SQJ�

7KH�& �LV�D�E\SDVV�FDSDFLWRU�WKDW�LVRODWHV�WKH�,QSXW�%XIIHU�IURP�WKH�$FWLYH�ILOWHU�
7KH�UHVLVWRU�5 LV�DOPRVW�DOO�WKH�LQSXW�LPSHGDQFH�RI�WKLV�$FWLYH�)LOWHU�VWDJH�DQG�KHOSV�WR�UDLVH�WKH�LQSXW�LPSHGDQFH�RI�WKLV�VWDJH�SUHVHUYLQJ�VLJQDO�LQWHJULW\��
5HVLVWRUV�5 �DQG�5 �IRUP�D�YROWDJH�GLYLGHU�IRU�GHWHUPLQLQJ�WKH�ELDV�DSSOLHG�WR�WKH�EDVH�RI�4 �WKURXJK�WKH�LQGXFWRU�/ �DQG�UHVLVWRU�5 �

$FWLYH�)LOWHU�9ROWDJH�*DLQ�

,Q�&RPPRQ�(PLWWHU�DPSV��WKH�YROWDJH�JDLQ�LV�FDOFXODWHG�DV�* � �5 �5 � ���.����� ������ ���G%��7KH�HIIHFW�RI�WKH�IHHGEDFN�QHWZRUN�KDV�WR�EH�WDNHQ�LQWR
FRQVLGHUDWLRQ��UHGXFLQJ�LQ�SUDFWLFH�WKH�JDLQ�WR���G%��7KH�IHHGEDFN�QHWZRUN�IURP�FROOHFWRU�WR�EDVH�LV�FRPSRVHG�E\�WKH�UHVLVWDQFH�5 ����.ƻ�DQG�5 ���.ƻ�WR
JURXQG��7KH�LQGXFWRU�LQ�SDUDOOHO�ZLWK�WKH�UHVLVWRU�5 ���.ƻ��FDQ�EH�FRQVLGHUHG�DV�D�VKRUWFXW��

$SSO\LQJ�QHJDWLYH�IHHGEDFN�LQ�WKH�WUDQVLVWRU�DPSOLILHU�UHVXOWV�LQ�DQ�RYHUDOO�UHGXFHG�YROWDJH�JDLQ�DQG�WUDQVLVWRU�LQSXW�LPSHGDQFH�ZLWK�VRPH�LPSURYHPHQWV�OLNH
VWDELOL]HG�IUHTXHQF\�UHVSRQVH�DQG�LPPXQLW\�DJDLQVW�WUDQVLVWRU�YDULDWLRQV�

7KH�RXWSXW�RI�WKH�4 �LV�FRQQHFWHG�WR�WKH����.�9 �YROWDJH�GLYLGHU��ZLWK�WKH�URFNHWLQJ�IRRW�DFWLRQ�WKH�YROWDJH�JDLQ�GHOLYHUHG�E\�WKH�$FWLYH�)LOWHU�6WDJH�LV
UHJXODWHG��IURP���G%�WR��G%�

���2XWSXW�6WDJH�

7KH�ODVW�VWDJH�LV�DQ�(PLWWHU�)ROORZHU�XVHG�DV�D�ORZ�RXWSXW�LPSHGDQFH�DPSOLILHU�ZLWK�DSSUR[LPDWHO\�XQLW\�JDLQ��7KH�WRSRORJ\�LV�DOPRVW�WKH�VDPH�DV�LQ�WKH�,QSXW
%XIIHU��
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LQ�
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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�FU\�EDE\�ZDK�JFE����RXWSXW�VWDJH�SQJ�

7KLV�EORFN�ZLOO�EXIIHU�WKH�VLJQDO�WDNHQ�IURP�WKH�ZLSHU�RI�WKH�95��SRWHQWLRPHWHU�

7KH�4 �WUDQVLVWRU�LV�ELDVHG�WKURXJK�WKH�UHVLVWRU�5��
5HVLVWRU�5 �LV�D�'&�UHWXUQ�IRU�WKH�(PLWWHU�)ROORZHU�
5HVLVWRU�5 �LQ�WKH�FROOHFWRU�LV�LQFOXGHG�WR�VXSSUHVV�WKH�WHQGHQF\�WR�RVFLOODWLRQ�

7KH�RXWSXW�MDFN�RI�WKH�SHGDO�LV�WDNHQ�EHIRUH�WKH�YDULDEOH�UHVLVWRU�95 DQG�LV�QRW�DIIHFWHG�E\�WKH�SRVLWLRQ�RI�WKH�IRRW�SHGDO��7KH�SRVLWLRQ�RI�WKH�SRWHQWLRPHWHU�GRHV
QRW�DIIHFW�WKH�RXWSXW�YROXPH�OHYHO�

����'XQORS�&U\�%DE\�*&%����2XWSXW�LPSHGDQFH�

2QFH�DJDLQ�WKH�RXWSXW�LPSHGDQFH�FDQ�EH�HVWLPDWHG�XVLQJ�WKH�K\EULG�SL�PRGHO��EXW�LQ�WKLV�FDVH��WKH�IRUPXOD�LV�FRPSOH[�DQG�GRHV�QRW�JLYH�DQ\�LQWXLWLYH�LGHD�
$OWHUQDWLYHO\��WKH�YDOXH�FDQ�EH�FDOFXODWHG�XVLQJ�36SLFH�DFFXUDWH�VLPXODWLRQ�JLYLQJ�D�YDOXH�RI��.ƻ��7KH�UHDO�YDOXH�LV�EHWZHHQ����ƻ�DQG����.ƻ��7KH�SRVLWLRQ�RI
WKH�95��SRWHQWLRPHWHU�HIIHFWV�WKH�YDOXH�RI�WKH�RXWSXW�LPSHGDQFH��ZKLFK�FDQ�EH�FRQVLGHUHG�DV�JRRG�RXWSXW�LPSHGDQFH��)RU�PRUH�GHWDLOV�FKHFN�WKH�9����RXWSXW
LPSHGDQFH�FDOFXODWLRQ���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�YR[�Y����DQDO\VLV�OLQN����ZKLFK�LV�WKH�VDPH�FLUFXLW�DV�WKH�*&%���

���+RZ�WKH�'XQORS�&U\�%DE\�*&%����ZRUNV�

7KH�FRUH�RI�WKH�ZDK�GHVLJQ�UHPDLQV�LQ�WKH�FDS�& �ZKLFK�FORVH�WKH�IHHGEDFN�ORRS�EHWZHHQ�WKH�RXWSXW��4 �HPLWWHU��DQG�WKH�LQSXW�VWDJH�RI�WKH�FLUFXLW�

7KH�$FWLYH�)LOWHU�6WDJH�DPSOLILHV�WKH�IHHGEDFNHG�VLJQDO�FRPLQJ�IURP�WKH�4 �HPLWWHU�WKURXJK�& �DQG�5 ��%HFDXVH�RI�WKLV�DPSOLILFDWLRQ�RI�WKH�VLJQDO�DSSOLHG�DFURVV
WKH�& �FDSDFLWRU��WKH�DSSDUHQW�UHDFWDQFH�VHHQ�E\�WKH�LQSXW�VLJQDO�ORRNLQJ�LQWR�WKH�FDSDFLWRU�LV�GLIIHUHQW�IURP�WKH�UHDO�RQH�

7KLV�DSSDUHQW�PDJQLWXGH�RI�WKH�FDS�& �UHDFWDQFH�PDJQLWXGH�GHSHQGV�RQ�WKH�JDLQ�RI�WKH�VLJQDO�RI�WKH�ILUVW�VWDJH�ZKLFK�LV�IL[HG�E\�WKH�SRVLWLRQ�RI�WKH�URFNHW�SHGDO
SRWHQWLRPHWHU�95��

,I�WKH�SHGDO�LV�LQ�WKH�ORZHU�SRVLWLRQ��*DLQ� �PLQ��&XUUHQW�WKURXJK�IHHGEDFN�FDS�& � �PLQ��$SSDUHQW�UHDFWDQFH� �PD[��$SSDUHQW�FDSDFLWDQFH� �PLQ�
,I�WKH�SHGDO�LV�LQ�WKH�XSSHU�SRVLWLRQ��*DLQ� �PD[��&XUUHQW�WKURXJK�IHHGEDFN�FDS�& � �PD[��$SSDUHQW�UHDFWDQFH� �PLQ��$SSDUHQW�FDSDFLWDQFH� �PD[�

&RQQHFWLQJ�D�FRPSOHPHQWDU\�UHDFWDQFH��LQGXFWRU�/ ��ZLOO�SURGXFH�D�UHVRQDQW�FLUFXLW�ZKLFK�LV�DGMXVWHG�E\�WXQLQJ�WKH�DSSDUHQW�FDSDFLWDQFH�RI�& �

1RWH��7KH�LPSHGDQFH�RI�DQ�HOHPHQW�FDQ�EH�H[SUHVVHG�DV�=� �5���M;

,Q�LGHDO�UHVLVWRUV�=� �5��LPSHGDQFH� �UHVLVWDQFH�>2@�
,Q�LGHDO�FDSDFLWRU�=� �M;��LPSHGDQFH� �UHDFWDQFH�>2@�

&DSDFLWRU�5HDFWDQFH��,W�LV�WKH�RSSRVLWLRQ�RI�WKH�&DSDFLWRU�WR�WKH�FKDQJH�RI�YROWDJH�WKURXJK�LW��7KH�EXLOW�XS�HOHFWULF�ILHOG�UHVLVWV�WKH�FKDQJH�RI�YROWDJH�EHWZHHQ
WKH�FDSDFLWRU�SLQV���UHDFWDQFH��;&� ����Z&��FDSDFLWDQFH���5HDFWDQFH�LV�PHDVXUHG�LQ�2KPV��QRW�)DUDGV��7KH�)DUDGV�LV�WKH�PHDVXUH�RI�WKH�FDSDFLWDQFH��DQ
LQWULQVLF�SURSHUW\�RI�WKH�FDSDFLWRU�HOHPHQW�

���'XQORS�&U\�%DE\�*&%����:DK�0RGLILFDWLRQV�

7KH�'XQORS�&U\%DE\�*&%����FDQ�EH�PRGLILHG�LQ�WKH�VDPH�ZD\�DV�WKH�92;�9����

����*&%����7UXH�%\SDVV�0RG��

7KLV�PRG�XVHV�D��3'7�VZLWFK�WR�E\SDVV�WKH�ZKROH�FLUFXLW�LQ�WKH�W\SLFDO�ERXWLTXH�SHGDO�DUUDQJHPHQW��5HPRYLQJ�WKH�VWDQGDUG�VZLWFK�DQG�LQVWDOOLQJ�WKH��3'7��LW�FDQ
EH�GRQH�EHIRUH�RU�DIWHU�WKH�,QSXW�%XIIHU�VWDJH��PRVW�RI�WKH�SHRSOH�GR�LW�EHIRUH�WKH�,QSXW�%XIIHU�EHFDXVH�LV�HDVLHVW�WR�GR�DQG�WR�UHYHUVH�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�WXEH�VFUHDPHU��3'7�MSJ�,Q�WKH�6WLQN)RRW�ZHEVLWH��WKHUH�LV�D�JUHDW�DUWLFOH�DERXW�KRZ�WR�GR
7UXH�%\SDVV�IRU�WKH�*&%������KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���VWLQNIRRW�VH�DUFKLYHV�����
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����0RGLI\LQJ�WKH�:DK�:DK�4�IDFWRU�RU��9RFDO�0RG���

7KH�4XDOLW\�)DFWRU�LV�D�SDUDPHWHU�WKDW�FKDUDFWHUL]HV�KRZ�QDUURZ�RU�VSUHDG�LV�WKH�VHOHFWHG�IUHTXHQF\�EDQG�

7KH���.ƻ�UHVLVWRU�5 �DGMXVWV�WKLV�VKDUSQHVV�RI�WKH�UHVRQDQW�SHDN��7KLV�PRGLILFDWLRQ�LV�DOVR�NQRZQ�DV�³9RFDO�0RG �́�VRPH�XVHUV�UHSODFH�WKH���.�IRU�D�ELJJHU�RQH
OLNH���.ƻ����.ƻ�RU�HYHQ����.ƻ�WR�KDYH�PRUH�YRFDO�VRXQGLQJ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���YRFDO�PRG�SQJ�

,Q�WKH�DERYH�JUDSK��WKH�HIIHFW�RI�WKH�5 �LV�VKRZQ��UHGXFLQJ�LWV�YDOXH��WKH�4�IDFWRU�LV�UHGXFHG��DQG�WKH�ILOWHU�EHOO�LV�VSUHDG���

�����0RGLI\LQJ�WKH�6ZHHS�5DQJH�RU��%DVV�3OD\HUV�0RG��

7KH�& �FDS�GHWHUPLQHV�WKH�FHQWHU�IUHTXHQF\�RI�WKH�ZDK�VZHHS��&KDQJLQJ�&��WKH�ZKROH�ZDK�VZHHS�UDQJH�PRYHV�XS�RU�GRZQ��,Q�WKH�LPDJHV�EHORZ�WKH�VKLIW�RI
WKH�VZHHS�UDQJH�FDQ�EH�DSSUHFLDWHG��XVLQJ����X)������X)��GHIDXOW��DQG������X)�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���VZHHS�UDQJH�&����SQJ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���VZHHS�UDQJH�&�����SQJ�

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���VZHHS�UDQJH�&������SQJ�

%LJJHU�YDOXHV�PRYH�LW�GRZQ�WRZDUGV�EDVV��VPDOOHU�YDOXHV�PRYH�LW�XS��%DVV�SOD\HUV�OLNH�WR�LQFUHDVH�WKH�YDOXH��W\SLFDOO\�������)��IRU�D�EHWWHU�EDVV�ZDK�UHVSRQVH�

�����0RUH�%DVV�DQG�*DLQ�0RGLILFDWLRQ�

7KH�HPLWWHU�UHVLVWRU�5 �FRQWUROV�WKH�JDLQ�OHYHO�RI�WKH�HIIHFWHG�VLJQDO��5HGXFLQJ�LW�ZLOO�UHVXOW�LQ�D�VOLJKW�DGGLWLRQ�RI�JDLQ�DQG�EDVV�FRQWHQW��,Q�WKH�ILJXUH�EHORZ�\RX
FDQ�VHH�KRZ�VPDOOHU�5 �YDOXHV�PRGLI\�WKH�IUHTXHQF\�UHVSRQVH�
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��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���EDVV�JDLQ�PRG�SQJ�

����0RUH�0LG�&RQWHQW�0RGLILFDWLRQ�

7KLV�PRG�VXEWOH�VHWV�WKH�PLGUDQJH�FRQWHQW��,QFUHDVLQJ�WKH�YDOXH�RI�WKH�5 �UHVLVWRU�WKH�KHHO�GRZQ�SRVLWLRQ�ZLOO�VRXQG�VOLJKWO\�PRUH�VWURQJ�DQG�HPSKDVL]HG�
7\SLFDO�YDOXHV�IRU�WKLV�PRG�DUH��.ƻ�DQG����.ƻ��GHIDXOW�5 �UHVLVWRU�LV����.ƻ��

��ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�LPDJHV�WHFK�FU\EDE\�GXQORS�FU\EDE\�JFE���PRUH�PLG�PRG�SQJ�

�����7KH�9����:DK�:DK�,QGXFWRU�

,Q�DOO�YLQWDJH�SHGDOV��WKHUH�LV�VRPH�FRPSRQHQW�ZKLFK�LV�RIWHQ�LPSRVVLEOH�WR�ILQG�H[SHQVLYH�ZKLFK�VRPHKRZ�DGGV�WKH�EHVW�VRXQG�RU�WKH�OHJHQGDU\�RULJLQDO�WRQH�
,Q�WKLV�FDVH��WKH�)DVHO�LQGXFWRU�IURP�WKH�ILUVW�VHULHV�LV�FRQVLGHUHG�WKH�KRO\�JUDLO��

7KHUH�DUH�VHYHUDO�RSWLRQV�LQ�WKH�PDUNHW�WR�SOD\�ZLWK��HYHU\WKLQJ�ZLWK�D�'&�UHVLVWDQFH�EHWZHHQ����WR����ƻ����2�W\S����DQG�LQGXFWDQFH�EHWZHHQ����P+�WR��+
����P+�W\S���FDQ�EH�XVHG��7KH�'XQORS�<HOORZ�5HG�)DVHO��7'.��6DEEDGLXV�6RXO�,QGXFWRU��&RORXUVRXQG�,QGXFWRU��:LSSOH�LQGXFWRU��62'�LQGXFWRUV��PLQLDWXUH�DXGLR
WUDQVIRUPHUV�DQG�FRLOV�IURP�LQGXVWULDO�ILOWHUV�

����%XGGD�%XG�:DK�0RG�

7KH�%XG�:DK�LV�EDVLFDOO\�D�*&%����EDVLF�VFKHPDWLF�ZLWK�SUHPLXP�JUDGH�FRPSRQHQWV�DQG�HTXLSSHG�ZLWK�7UXH�%\SDVV��+RZHYHU��WKH�VRXQG�RI�WKH�%XG�:DK
DJDLQVW�WKH�VWDQGDUG�*&%����LV�VRPHWLPHV�UHSRUWHG�DV�VKDUSHU�VWULGHQW�ZKHUH�WKH�QRWHV�WHQG�WR�JHW�ORVW�HDVLHU��,Q�RUGHU�WR�LPSURYH�WKH�VRXQG�DQG�JHW�D
�+HQGUL[��WRQH����FRPSRQHQWV�QHHG�WR�EH�FKDQJHG�

&���LQ�*&%������ �������\-� �&����LQ�%XG�:DK��±�RN�WR�MXPS�ZLWK�����\-�RQ�EDFN�VLGH�RI�ERDUG�
5���LQ�*&%������ ���. �5���LQ�%XG�:DK����RN�WR�MXPS�ZLWK���.�RQ�EDFN�VLGH�RI�ERDUG��
/RZHULQJ�5��ZRUNV�DV�D�YRLFH�TVK��VHFWLRQ�������RQO\�JRLQJ�WKH�RWKHU�GLUHFWLRQ�ZLWK�5��WKDW�IRXQG�WKH�VZHHW�VSRW��7KH�FKDQJH�DOORZV�IRU�PRUH�RI�WKH
RULJLQDO�QRWH�WR�FRPH�WKURXJK�ZKLOH�UHWDLQLQJ�D�YHU\�OXVK�ZDK�

)RU�WKRVH�ZKR�ZDQW�WKH�VWDQGDUG�VZHHS�UDQJH�ZLWK�D�VRXQG�PRUH�OLNH�WKH�FXUUHQW�%XG�:DK��ZH�VXVSHFW�WKDW�FKDQJLQJ�5��WR���.�DQG�UHWDLQLQJ�WKH�����X)�VZHHS
FDSDFLWRU�ZLOO�OLNHO\�SURGXFH�WKLV�UHVXOW�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�DERYH�PRGV�

$V�DQ�DGGLWLRQDO�LQIR�IRU�EXLOGHUV��WKLV�LV�WKH�SDUW�HTXLYDOHQFH�EHWZHHQ�WKH�*&%����DQG�WKH�%XG�:DK�

.*)� �°�°°)\K�>HO��YL]��)�
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7YL]���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�WLKHSZOPLSK�\UV�

5L_[���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�WLKHSZOPLSK�
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���5HVRXUFHV�

7KH�7HFKQRORJ\�RI�:DK�3HGDOV��KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���ZZZ�JHRIH[�FRP�DUWLFOHBIROGHUV�ZDKSHGO�ZDKSHG�KWP�E\�*HRIH[��
6WLQNIRRW�:DK�PRGV���KWWSV���ZHE�DUFKLYH�RUJ�ZHE����������������KWWS���VWLQNIRRW�VH�DUFKLYHV������

6\Y�ZPUJLYL�HWWYLJPH[PVU�[V°0LNH�6��MVY�OLSWPUN�\Z�^P[O�[OL�HY[PJSL�

7KDQNV�IRU�UHDGLQJ��DOO�IHHGEDFN�LV�DSSUHFLDWHG��

�6RPH�5LJKWV�5HVHUYHG���ZHE����������������KWWSV���ZZZ�HOHFWURVPDVK�FRP�ULJKWV���\RX�DUH�IUHH�WR�FRS\��VKDUH��UHPL[�DQG�XVH�DOO�PDWHULDO��

7UDGHPDUNV��EUDQG�QDPHV�DQG�ORJRV�DUH�WKH�SURSHUW\�RI�WKHLU�UHVSHFWLYH�RZQHUV�

1VVTSH�:,-�<93Z�I`�(Y[PV��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��^^ �̂HY[PV�UL[��

0UZ[HNYHT�WOV[VZ



5L^�<WKH[LZ
(YK\PUV�(\KPV�4L[LY���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�HYK\PUV�H\KPV�TL[LY�
+HSSHZ�9HUNLTHZ[LY�;YLISL�)VVZ[LY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�KHSSHZ�YHUNLTHZ[LY�
;PTL�4HUPW\SH[VY���(YK\PUV�+LSH`�,JOV�9L]LYI���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�[PTL�THUPW\SH[VY�
4HYZOHSS�;OL�.\]UVY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�THYZOHSS�N\]UVY�HUHS`ZPZ�
@V\�*HU�)\PSK�[OL�7LYMLJ[�.LYTHUP\T�-\aa���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�NLYTHUP\T�M\aa�
4?9�+PZ[VY[PVU���(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�T_Y�KPZ[VY[PVU�WS\Z�HUHS`ZPZ�

4VZ[�=PZP[LK
;\IL�:JYLHTLY�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�[\IL�ZJYLHTLY�HUHS`ZPZ�
-\aa�-HJL�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�M\aa�MHJL�
7YV�*V�9H[�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�WYVJV�YH[�
)VZZ�+:���+PZ[VY[PVU�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�IVZZ�KZ��HUHS`ZPZ�
2SVU�*LU[H\Y�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�RSVU�JLU[H\Y�HUHS`ZPZ�
+\USVW�*Y`)HI`�.*)� ��*PJ\P[�(UHS`ZPZ���^LI����������������O[[WZ!��^^ �̂LSLJ[YVZTHZO�JVT�JY`IHI`�NJI� ��

-VSSV^�\Z
@V\�JHU�HSZV�MVSSV^�\Z�VU!

��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂MHJLIVVR�JVT�,SLJ[YV:THZO�°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��WS\Z�NVVNSL�JVT��,SLJ[YVZTHZO�HIV\[�°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂PUZ[HNYHT�JVT�LSLJ[YV�ZTHZO��



��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂WPU[LYLZ[�JVT�LSLJ[YVZTHZO��°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��^^ �̂`V\[\IL�JVT�\ZLY�,SLJ[YV:THZO;=�°°�

�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��[^P[[LY�JVT�LSLJ[YVFZTHZO�

)VV[Z[YHW��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��[^P[[LY�NP[O\I�PV�IVV[Z[YHW���PZ�H�MYVU[�LUK�MYHTL^VYR�VM�;̂ P[[LY��0UJ��*VKL�SPJLUZLK�\UKLY�40;�3PJLUZL�
�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[WZ!��NP[O\I�JVT�[^IZ�IVV[Z[YHW�ISVI�THZ[LY�30*,5:,�

-VU[�(^LZVTL��O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��MVY[H^LZVTL�NP[O\I�PV�-VU[�(^LZVTL���MVU[�SPJLUZLK�\UKLY�:03�6-3����
�O[[WZ!��^LI�HYJOP]L�VYN�^LI����������������O[[W!��ZJYPW[Z�ZPS�VYN�6-3��


