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7DUQRIRUP� ��WKH�PRGHUQ�SRO\DFHWDO
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���,1752'8&7,21
3RO\DFHWDOV�� ILUVW� XVHG� LQ� HQJLQHHULQJSUDFWLFH� LQ� WKH� VL[WLHV�� TXLFNO\� UHFHLYHG�ZLGHUHFRJQLWLRQ� WKDQNV� WR� WKHLU� VSHFLILF� IHDWXUHVRYHUFRPLQJ�PDQ\� OLPLWDWLRQV� DQG� FRQVWUDLQWVLPSRVHG� RQ� WKH� GHVLJQHUV� E\� RWKHUHQJLQHHULQJ�SODVWLFV��IRU�H[DPSOH�SRO\DPLGHV�7KH SODQW� SURGXFLQJ� SRO\DFHWDO� ZLWK� WUDGHQDPH� 7DUQRIRUP��� �VWDUWHG�XS� DW� =DNáDG\$]RWRZH� Z� 7DUQRZLH�0R�FLFDFK�� 7DUQyZ�3RODQG� LQ� ������ LQWURGXFHG� =$7� LQWR� DQH[FOXVLYH� JURXS� RI� FRPSDQLHV�PDQXIDFWXULQJWKLV� H[FHOOHQW� UHVLQ�� 7\SLFDO� SURSHUWLHV� RI7DUQRIRUP� DUH�IROORZLQJ�¾ QHJOLJLEOH� FKDQJH� RI� LPSDFW� VWUHQJWK� DWWHPSHUDWXUHV�EHWZHHQ����R&�DQG����R&�¾ KLJK�VWLIIQHVV�DQG�PHFKDQLFDO�VWUHQJWK�¾ KLJK�IDWLJXH�HQGXUDQFH�¾ QR� LQIOXHQFH� RI� DLU� KXPLGLW\� RQPHFKDQLFDO�SURSHUWLHV�¾ H[FHOOHQW�GLPHQVLRQDO�VWDELOLW\�¾ UHVLVWDQFH� WR�PRVW�RUJDQLF�VROYHQWV��EDVHVDQG�DFLGV�RI�S+�!���¾ KLJK�KDUGQHVV�DQG�DEUDVLRQ�UHVLVWDQFH�¾ ORZ� IULFWLRQ� FRHIILFLHQW� LQ� FRQQHFWLRQVLQYROYLQJ�W\SLFDO�PDWHULDOV�¾ KLJK� UHVLVWDQFH� WR� ZDUSLQJ�� HYHQ� DW� KLJKWHPSHUDWXUHV�¾ RXWVWDQGLQJ�HOHFWULFDO�DQG�GLHOHFWULFSURSHUWLHV��YLUWXDOO\�XQDIIHFWHG�E\�FKDQJHVRI�DPELHQW�WHPSHUDWXUH�DQG�KXPLGLW\�¾ KLJK�UHVLVWDQFH�WR�ZDWHU��EDFWHULD��IXQJLDQG�LQVHFWV��LQ�DSSOLFDWLRQV�UHTXLULQJUHVLVWDQFH�WR�SURORQJHG�H[SRVXUH��7KHVH� SURSHUWLHV� RI�7DUQRIRUP� UHVXOW� IURPWKH� UHJXODU� VWUXFWXUH� RI� LWV� PDLQ� SRO\PHULFFRQVWLWXHQW�� FKHPLFDO� FRPSRVLWLRQ� RIDGGLWLYHV�DQG�KLJK� FU\VWDOOLQLW\��7DUQRIRUP�EHORQJV� WR� WKH� JURXS� RI� DFHWDO� FRSRO\PHUVREWDLQHG�E\�SRO\PHULVDWLRQ�RI�WULR[DQH��F\FOLFIRUPDOGHK\GH� WULPHU�� LQ� WKH� SUHVHQFH� RI� FR�PRQRPHUV� SURYLGLQJ� JOREDO� VWDELOLW\� RISRO\PHU�FKDLQV�

�����7DUQRIRUP� ��SURGXFWLRQSURJUDPPH
6L[�JUDGHV�RI�7DUQRIRUP� DUH�FXUUHQWO\�EHLQJPDQXIDFWXUHG�x 7DUQRIRUP� ���� ��VWDQGDUG�H[WUXVLRQJUDGH� ZKLFK�PD\�EH�DOVR�XVHG�WR�SURGXFHWKLFN�ZDOOHG�SDUWV�RI�VLPSOH�VKDSH�E\LQMHFWLRQ�PRXOGLQJx 7DUQRIRUP� ���� ��VWDQGDUG�LQMHFWLRQPRXOGLQJ JUDGHx 7DUQRIRUP� ���� ��HDV\�IORZLQJ�JUDGH�IRUKLJK�SUHFLVLRQ�DQG�WKLQ�ZDOOHG�SDUWVSURGXFHG�E\��LQMHFWLRQ�PRXOGLQJx 7DUQRIRUP� ���� ��HDV\�IORZLQJ�LQWHUQDOO\�VWUHQJWKHQHG�JUDGH�IRU�LQMHFWLRQPRXOGLQJ RI�WKLQ�ZDOOHG�SDUWV�RI�YHU\�KLJKPHFKDQLFDO�UHTXLUHPHQWVx 7DUQRIRUP� ���� ��YHU\�HDV\�IORZLQJJUDGH�IRU�FRPSOH[��KLJK�SUHFLVLRQ�SDUWV�DQGWKLQ��ZDOOHG�VKDSHV�PDGH�E\�LQMHFWLRQPRXOGLQJ��XVHIXO�LQ�FDVH�RI�ORQJ�IORZSDWKVx 7DUQRIRUP� ���� ��H[WUHPHO\�HDV\IORZLQJ�JUDGH�IRU�LQMHFWLRQ�PRXOGLQJ RIYHU\�WKLQ�ZDOOHG�SDUWV�RU�IRU�YHU\�ORQJ�IORZSDWK
7DUQRIRUP� LV� DYDLODEOH� LQ� SHOOHWV� �DERXW� �PP� LQ� GLDPHWHU�� LQ� QDWXUDO� �PLON�ZKLWH�FRORXU��&RORXUHG�JUDGHV�DUH�DOVR�DYDLODEOH��VL[EDVLF� FRORXUV��� DV� ZHOO� DV� PRGLILHG� JUDGHV�UHLQIRUFHG�� PLQHUDO� ILOOHG�� KLJK� LPSDFW�ZHDU	IULFWLRQ� DQG� 89� VWDELOLVHG� �EODFN� DQGQDWXUDO�FRORXU���$OVR�ZH�KDYH� LQ�RIIHU�FRORXUFRQFHQWUDWHV� RQ� 7DUQRIRUP� EDVLV� IRU� VHOI�FRORXULQJ�GXULQJ�SURFHVVLQJ�VWDJH�
�����3DFNDJLQJ
7DUQRIRUP� LV�SDFNHG� LQ�SRO\HWK\OHQH� YDOYHEDJV�FRQWDLQLQJ����NJ�RI� WKH�SURGXFW�� ,W�PD\EH�DOVR�SDFNHG�WR�RFWDWDLQHUV�FRQWDLQLQJ�����NJ�RI�SHOOHWV�HDFK�
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���7$512)250� 3523(57,(6�±�6800$5<
7DEOH�����0HFKDQLFDO�SURSHUWLHV

7DUQRIRUP�3URSHUW\ ,62�WHVWPHWKRG 8QLW�RIPHDVXUH ��� ��� ��� ��� ��� ���
0HOW�IORZ�LQGH[ ���R&�����NJ ���� J����PLQ ��� � �� �� �� ��
7HQVLOH�\LHOG�SRLQW ��R& ��� 03D �� �� �� �� �� ��
<LHOG�SRLQWHORQJDWLRQ ��R& ��� � �� �� �� �� � �
(ORQJDWLRQ�DW�EUHDN ��R& ��� � �� �� �� �� �� �
1RPLQDO�HORQJDWLRQDW�EUHDN ��R& ��� � �� �� �� �� �� �
7HQVLOH�PRGXOXV ��R& ��� 03D ���� ���� ���� ���� ���� ����
)OH[XUDO�VWUHQJWK ��R& ��� 03D �� �� �� �� �� ��
)OH[XUDO�PRGXOXV ��R& ��� 03D ���� ���� ���� ���� ���� ����
,PSDFW�VWUHQJWK�QRWFKHG�&KDUS\�WHVW�

��R& �����H$ N-�P� � � � � � �
,PSDFW�VWUHQJWK�QRWFKHG��,]RG�WHVW� ��R& �����$ N-�P� � ��� � � � �
%DOO�LQGHQWDWLRQKDUGQHVV ��R&����1���V

������ 03D ��� ��� ��� ��� ��� ���
5RFNZHOO�KDUGQHVV ��R& ���� 0��5��� 0��5��� 0��5��� 0��5��� 0��5��� 0��5���
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7DEOH�����7KHUPDO�SURSHUWLHV
7DUQRIRUP�3URSHUW\ ,62�WHVWPHWKRG 8QLW�RIPHDVXUH ��� ��� ��� ��� ��� ���+HDW�GLVWRUWLRQWHPSHUDWXUH ����03D �� R& ��� ��� ��� ��� ��� ���

0HOWLQJ�SRLQW '6& ���� R& ��� ��� ��� ��� ��� ���9LFDW�VRIWHQLQJ�SRLQW ���1���1 ����%������$�� R& ������ ������ ������ ��� ������ ������&RHIILFLHQW�RI�OLQHDUWKHUPDO�H[SDQVLRQ �����R& $670'��� ��u ���� .�� �� �� �� �� �� ��
6SHFLILF�KHDW ��R& -��J�.� ���� ���� ���� ���� ���� ����0D[LPXP�WHPSHUDWXUHRI�FRQWLQXRXVRSHUDWLRQ

R& ��� ��� ��� ��� ��� ���

7DEOH�����(OHFWULFDO�SURSHUWLHV
7DUQRIRUP�3URSHUW\ ,62�WHVWPHWKRG 8QLW�RIPHDVXUH ��� ��� ��� ��� ��� ���9ROXPH�UHVLVWLYLW\ ��R& ,(&��� : FP ���� ���� ���� ���� ���� ����6XUIDFH�UHVLVWLYLW\ ��R& ,(&��� : ���� ���� ���� ���� ���� ����'LHOHFWULF�FRQVWDQWDW���R& ���+]��N+]��0+]
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���u �������u �������u ����

���u �������u �������u ����
���u �������u �������u ����'LHOHFWULF�VWUHQJWK ��R& ,(&���� N9�PP �� �� �� �� �� ��$UF�UHVLVWDQFH ��R&�����5+ $670'��� PP ��� ��� ��� ��� ��� ���

/HDN�UHVLVWDQFH ��R&�����5+ ,(&���� : ����u ���� ����u ���� ����u ���� ����u ���� ����u ���� ����u ����
&RPSDUDWLYHWUDFNLQJ�LQGH[ ,(&���� &7, ��� ��� ��� ��� ��� ���
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7DEOH�����2WKHU�SURSHUWLHV
7DUQRIRUP�3URSHUW\ ,62�WHVWPHWKRG 8QLW�RIPHDVXUH ��� ��� ��� ��� ��� ���'HQVLW\ ��R& ���� J�FP� ���� ���� ���� ���� ���� ����)ODPPDELOLW\ 8/����)0966 +%%�� +%%�� +%%�� +%%�� +%%�� +%%��:DWHUDEVRUSWLRQ ��R& �� � ��� ��� ��� ��� ��� ���

0RLVWXUHDEVRUSWLRQ ��R&���5+
�� � ��� ��� ��� ��� ��� ���

&RORXU ��R& $670(���� /
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���������,QMHFWLRQVKULQNDJH ���K��PP IORZ�GLUHFWLRQSHUSHQGLFXODU �� �������������� �������������� �������������� �������������� �������������� ��������������
7KH� YDOXHV� JLYHQ� LQ� WKH� WDEOHV� DUH� WKH� DYHUDJH� YDOXHV� FDOFXODWHG� IRU� PDQ\� SURGXFWLRQ� EDWFKHV� RI� 7DUQRIRUP� DQG� VKRXOG� QRW� EHUHJDUGHG�DV�JXDUDQWHHG�IRU�DQ\�VSHFLILF�EDWFK��7KH\�DOVR�FDQQRW�EH�XVHG�DV�WKH�EDVLV�IRU�TXDOLW\�UHTXLUHPHQWV��WHFKQLFDO�VSHFLILFDWLRQVDQG�VWUHQJWK�FDOFXODWLRQV��$V�WKHUH�DUH�D�VLJQLILFDQW�QXPEHU�RI�IDFWRUV�LQIOXHQFLQJ�WKH�SURSHUWLHV�RI� WKH�SURGXFWV�GXULQJ�SURGXFWLRQDQG� LQ�RSHUDWLRQ�� LW� LV� UHFRPPHQGHG� WKDW� WKH�SXUFKDVHUV�VKRXOG�WHVW� ILQLVKHG�SURGXFWV� LQ�RUGHU� WR�GHWHUPLQH� WKHLU�XVHIXOQHVV� LQ� WKHHQYLVDJHG�DSSOLFDWLRQV�RU�LQ�RUGHU�WR�GHWHUPLQH�WKHLU�VSHFLILF�SURSHUWLHV�
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���3+<6,&$/�3523(57,(6
7KH�OLVW�RI�SURSHUWLHV�RI�LQGLYLGXDO�7DUQRIRUPJUDGHV�� SUHVHQWHG� LQ� WKH� SUHYLRXV� VHFWLRQ�SURYLGHV� D� JOREDO� RYHUYLHZ� RI� WKLV� UHVLQ�� ,QWKLV� VHFWLRQ�� D� PRUH� GHWDLOHG� GHVFULSWLRQ� RILQGLYLGXDO�SURSHUWLHV�LV�SURYLGHG��DQG�FKDQJHVRI�WKHVH�SURSHUWLHV�DV�IXQFWLRQV�RI�WHPSHUDWXUHDQG�WLPH�DUH�RXWOLQHG�
�����0HFKDQLFDO�SURSHUWLHV
7KH� PDLQ� FKDUDFWHULVWLF� IHDWXUH� RI� PDWHULDOVGHVFULEHG�DV� SODVWLFV� �DQG� WKHUHIRUH� 7DUQRIRUPDV�ZHOO��LV�WKHLU�FRPSOH[�EHKDYLRXU�LQ�UHVSRQVHWR�H[WHUQDO� IRUFLQJ� IDFWRUV�� ,Q�RUGHU� WR�GHVFULEHWKHLU� SURSHUWLHV� WDNLQJ� LQWR� FRQVLGHUDWLRQWHPSHUDWXUH� FKDQJHV�� WKUHH� EDVLF� VWDWHV� RISODVWLFV�PD\�EH�GHILQHG����*ODVV\� VWDWH� �DW� WHPSHUDWXUHV�EHWZHHQ���.DQG� JODVV� WUDQVLWLRQ� WHPSHUDWXUH� 7J�� �SODVWLFV� EHKDYH� OLNH� JODVV�� WKHLU� LPSDFWVWUHQJWK� LV� PLQLPDO�� WKH\� YLUWXDOO\� GR� QRWIORZ� ZKHQ� ORDGHG� �LQ� DSSOLFDEOH� WLPHLQWHUYDOV�����9LVFRHODVWLF�VWDWH��DW�WHPSHUDWXUHV�EHWZHHQJODVV�WUDQVLWLRQ�WHPSHUDWXUH�7J�DQG�PHOWLQJSRLQW�7P����GHSHQGLQJ�RQ�WKH�VWUDLQ�VSHHG�7DUQRIRUP� VKRZV� HODVWLF� EHKDYLRXUUHVXOWLQJ�LQ�KLJK�UHVLVWDQFH�WR�LPSDFW�ORDGVRU� LW� GHPRQVWUDWHV� YLVFRXV� FKDUDFWHULVWLFV�IORZLQJ�XQGHU�SURORQJHG�VWDWLF� ORDGV��7KLVUDQJH�FRUUHVSRQGV�WR�WKH�XVH�RI�7DUQRIRUPDV�DQ�HQJLQHHULQJ�UHVLQ���� 3ODVWLF� VWDWH� �DERYH� WKH� PHOWLQJ� SRLQW�� �7DUQRIRUP� LV� D� KLJKO\� YLVFRXV� QRQ�1HZWRQLDQ� IOXLG� DQG� LWV� YLVFRVLW\� GHSHQGVRQ� H[WHUQDO� IDFWRUV�� 7KLV� VWDWH� LV� SUHVHQWGXULQJ� WKH� SURGXFWLRQ� DQG� SURFHVVLQJ� RI7DUQRIRUP�7KH� JODVV� WUDQVLWLRQ� WHPSHUDWXUH� 7J�GHWHUPLQLQJ� WKH� PLQLPXP� WHPSHUDWXUH� DWZKLFK�7DUQRIRUP�PD\�EH�DSSOLHG��LV����R&��,QFRPSDULVRQ�ZLWK� RWKHU� SODVWLFV�� WKLV� ILJXUH� LVYHU\� ORZ� DQG� LW� PD\� EH� H[SODLQHG� E\� WKHFKHPLFDO� VWUXFWXUH� RI� WKH� SRO\PHU� FKDLQ�� ,W

JLYHV� D� UHODWLYHO\� EURDG� UDQJH� RI� RSHUDWLQJWHPSHUDWXUHV�����R&��
,Q�WKH�IROORZLQJ�VXEVHFWLRQV�WKH�YDULDELOLW\�RIPDLQ�PHFKDQLFDO�SURSHUWLHV�RI�7DUQRIRUP�ZLOOEH� GHVFULEHG� IRU� WKUHH� EDVLF� ORDG� W\SHV�LPSDFW��VKRUW��DQG�ORQJ�WHUP�
�������6KRUW�WHUP�VWUHQJWK
6KRUW�WHUP� VWUHQJWK� LV� WKH� PRVW� IUHTXHQWO\XVHG� SURSHUW\� RI� SODVWLFV�� VLQFH� LW� LVGHWHUPLQHG�GXULQJ�WKH�TXDOLW\�FRQWURO�SURFHVV�7DEOH���FRQWDLQV�EDVLF�GDWD�IRU�DOO�7DUQRIRUPJUDGHV�REWDLQHG�E\�DSSO\LQJ�VKRUW�WHUP�ORDGV�7HQVLOH� WHVWV� FDUULHG� RXW� RQ� VWDQGDUGVSHFLPHQV� DUH� XVHG� WR� GHWHUPLQH� WKHIROORZLQJ�SDUDPHWHUV�x \LHOG�SRLQW���WKH�YDOXH�RI�VWUHVV�ZKLFK�HQGVWKH�OLQHDU�SDUW�RI�WKH�VWUHVV�VWUDLQ�FXUYH�RI�DSODVWLF�� WKLV� SRLQW� DOVR� OLPLWV� WKH� UDQJH� RILWV�HQJLQHHULQJ�DSSOLFDWLRQV�x \LHOG�SRLQW�HORQJDWLRQ�x HORQJDWLRQ�DW�EUHDN��GHILQHG�DV�WKHHORQJDWLRQ�RI�D�WHVW�OHQJWK�RI����PPVLWXDWHG�LQ�WKH�PLGGOH�RI�WKH�VSHFLPHQ�x QRPLQDO�HORQJDWLRQ�DW�EUHDN��GHILQHG�DV�WKHHORQJDWLRQ�RI�WKH�ZKROH�VSHFLPHQ�x <RXQJ¶V�PRGXOXV��WHQVLOH�PRGXOXV��6WDQGDUG�WHQVLOH�WHVWV��DFFRUGLQJ�WR�,62����������� DUH� FDUULHG�RXW� RQ�7DUQRIRUP� VSHFLPHQVDW� D� VWUDLQ� UDWH� RI� ��� PP�PLQ� �H[FHSW� IRUWHQVLOH�PRGXOXV� GHWHUPLQDWLRQ�� FDUULHG� RXW� DW��PP�PLQ���ZKLFK�PD\� EH� FODVVLILHG� DV� WHVWVXQGHU�VWDWLF��VKRUW�WHUP�ORDGV��5HVXOWV�RI�WKHVHWHVWV�PD\�EH�UHJDUGHG�DV�D�GHILQLWLRQ�RI�VKRUW�WHUP� VWUHQJWK� RI� WKH� SODVWLF�� 7KH� QXPEHUVJLYHQ�LQ�WDEOH���VKRZV�D�SURQRXQFHG�WHQGHQF\WRZDUGV�WKH�FKDQJH�RI�SURSHUWLHV�DV�D�IXQFWLRQRI�YDULDEOH�IORZDELOLW\�RI�WKH�SODVWLF��JURZLQJ0),��� $ERYH� PHQWLRQHG� WHQGHQF\� FDQ� EHPRVW� FOHDUO\� VHHQ� LQ� LQFUHDVLQJ� VWLIIQHVV�LQFUHDVLQJ�\LHOG�SRLQW��GHFUHDVLQJ�HORQJDWLRQDW�EUHDN��LQFUHDVLQJ�WHQVLOH�PRGXOXV���ZKLFK�LVUHODWHG�WR� WKH�GHFUHDVLQJ�PROHFXODU�ZHLJKW�RIWKH�UHVLQ�DQG�WKH�JURZLQJ�QXPEHU�RI� IHDWXUHV
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VSHFLILF� WR� ORZ� PROHFXODU� FU\VWDOOLQHVXEVWDQFHV�%HQGLQJ� WHVWV� DUH� DQRWKHU� WHVWV� FRQGXFWHGXQGHU�VKRUW�WHUP�ORDGV��7KHVH�WHVWV�GHWHUPLQHWKH�IROORZLQJ�SURSHUWLHV�x EHQGLQJ�VWUHVV�DW�D�GHIOHFWLRQ�HTXDO�WR����WLPHV�WKH�VSHFLPHQ�WKLFNQHVV�x IOH[XUDO�PRGXOXV�6WDQGDUG�EHQGLQJ�WHVWV��DFFRUGLQJ�WR�,62�����DUH�FDUULHG�RXW�RQ�7DUQRIRUP�VSHFLPHQV��VL]HG��u��u�� PP�� ORDGHG� DW� WKUHH� SRLQWV�� DW� DVWUDLQ�UDWH�RI����PP�PLQ��H[FHSW� IRU� IOH[XUDOPRGXOXV� GHWHUPLQDWLRQ�� FDUULHG� RXW� DW� �PP�PLQ��7KH� ODVW� JURXSV� RI� WHVWV� FDUULHG� RXW� XQGHUVKRUW�WHUP� ORDGV� DUH� KDUGQHVV� WHVWV�� 7KHIROORZLQJ� VWDQGDUG�KDUGQHVV� WHVWV� DUH� XVHG� WRGHWHUPLQH�7DUQRIRUP�SURSHUWLHV�x %DOO� LQGHQWDWLRQ� KDUGQHVV� �DFFRUGLQJ� WR,62� ������ 'XULQJ� WKH� WHVW� D� VWHHO� EDOO� ��PP� LQ� GLDPHWHU�� LV� SUHVVHG� �ZLWK� ���� 1IRUFH�� LQ� D� VSHFLPHQ� DQG� WHVW� IRUFH� LVDSSOLHG� IRU� ��� VHFRQGV��1H[W� WKH� GHSWK� RIWKH�LQGHQWDWLRQ�LV�PHDVXUHG�DQG�WKH�DUHD�RIWKH� LQGHQWDWLRQ� LV� XVHG� WR� GHWHUPLQH� WKHKDUGQHVV� LQGH[� �SURGXFW� RI� WKH� IRUFH� DQGWKH�LQGHQWDWLRQ�DUHD��x 5RFNZHOO� KDUGQHVV� �DFFRUGLQJ� WR� ,62������� 7KLV� WHVW� FRQVLVWV� RI� LQGHQWLQJ� WKHVSHFLPHQ� ZLWK� D� VWHHO� EDOO� �GLDPHWHU� ����PP� IRU� VFDOH�0� RU� �����PP� IRU� VFDOH� 5�XQGHU�D�VSHFLILF�ORDG��������1�IRU�VFDOH�0RU�������1�IRU�VFDOH�5���)LUVW��WKH�VWHHO�EDOOSODFHG� RQ� WKH� VSHFLPHQ� �PLQLPXPWKLFNQHVV� RI� WKH� VSHFLPHQ� �� PP�� LV� SUH�ORDGHG�ZLWK� ���� ORDG��1H[W�� WKH� WHVW� ORDGLV� DSSOLHG�� DQG� DIWHU� WKDW� WKH� ORDG� LVUHOHDVHG� WR� WKH� YDOXH� RI� WKH� SUHOLPLQDU\ORDG�� WKH� GHSWK� RI� WKH� LQGHQWDWLRQ� LVPHDVXUHG�� 7KH� KDUGQHVV� LQGH[� �+5�� LVFDOFXODWHG�IURP�WKH�IROORZLQJ�IRUPXOD�+5� �������HZKHUH� H LV� WKH� GHSWK� RI� WKH� LQGHQWDWLRQPHDVXUHG�LQ�������PP�XQLWV�
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7HPSHUDWXUH�>�&@
)LJXUH����7HPSHUDWXUH�GHSHQGHQFH�RI� WKH� WHQVLOH� \LHOGSRLQW�RI�7DUQRIRUP�����DQG�7DUQRIRUP������VWUDLQ�UDWH���PP�PLQ��VDPSOH�DFF��WR�,62����
7HPSHUDWXUH� LV� WKH� PDLQ� SDUDPHWHULQIOXHQFLQJ� WKH� FKDQJHV� RI� LQGLYLGXDOSURSHUWLHV� RI� WKH� SODVWLFV�� 5HODWLRQVKLSVEHWZHHQ� WKH� \LHOG� SRLQW� DQG� WHPSHUDWXUH� IRUWKH� EDVLF� 7DUQRIRUP� JUDGHV� �L�H�� 7DUQRIRUP����DQG�7DUQRIRUP������DUH�SUHVHQWHG� LQ� WKHDWWDFKHG�JUDSK�
�������/RQJ�WHUP�VWUHQJWK
7KH� GHVLJQ� DQG� DSSOLFDWLRQ� RI� SODVWLF� SDUWVUHTXLUHV� WKH� NQRZOHGJH� RI� ORQJ�WHUPEHKDYLRXU�FKDUDFWHULVWLF�IRU�WKH�VSHFLILF�UHVLQ�7KH�LQIOXHQFH�RI�WKH�GXUDWLRQ�RI�VWUHVV�RQ�WKHGLPHQVLRQDO� VWDELOLW\� RI� SDUWV� PD\� EHGHVFULEHG�E\�WKH�IROORZLQJ�SDUDPHWHUV�x FUHHS� FKDUDFWHULVWLFV� �� GHVFULELQJ� WKHLQIOXHQFH�RI�VWUHVV�RQ�WKH�HORQJDWLRQ�RI�WKHSDUW�DV�D�IXQFWLRQ�RI�WLPH�
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)LJXUH����&UHHS�FKDUDFWHULVWLFV�RI�7DUQRIRUP�IRU�VHOHFWHGORDGV����q&�x FUHHS� FRPSOLDQFH� �� VWDQGDUGLVHG� FUHHSLQGH[� RI� SODVWLFV�� GHQRWHG� E\� - DQGGHVFULEHG�E\�WKH�IROORZLQJ�IRUPXOD�-�V����W�� � H VV� � ��� W
ZKHUH� V� ��LQSXW�VWUHVV�H ��UHVXOWLQJ�VWUDLQ�W ��GXUDWLRQ�RI�VWUHVV�
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7LPH�>K@

6WUHVV�>03D@

)LJXUH�����&UHHS�FRPSOLDQFH�IRU�VHOHFWHG�ORDGV�7DUQRIRUP��������q&@
x LVRFKURQRXV�FXUYHV���GHVFULELQJ�WKHUHODWLRQVKLS�EHWZHHQ�VWUHVV�DQG�VWUDLQ�DWVHOHFWHG�WLPH�SRLQWV�
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6WUDLQ�>�@

7LPH�>K@

)LJXUH�����,VRFKURQRXV�FXUYHV�IRU�7DUQRIRUP��������q&�
2ZLQJ� WR� YLVFRHODVWLF� SURSHUWLHV� RI� WKHSODVWLFV�� DSDUW� IURP� WKH� SKHQRPHQRQ� RI� IORZFDXVHG� E\� VWUHVV� LQ� WKH� SODVWLF�� DQRWKHUSKHQRPHQRQ� PD\� EH� REVHUYHG�� QDPHO\� WKHUHFRYHU\� DIWHU� VWUDLQ� XQORDGLQJ�� FDOOHGUHOD[DWLRQ�� ,Q� FDVH� RI� DOO� SODVWLFV� �DQGWKHUHIRUH� 7DUQRIRUP� DV� ZHOO��� WKH� UHOD[DWLRQRI� VWUHVVHV� ZLWKLQ� D� SUHGLFWDEOH� REVHUYDWLRQWLPH�LV�QRW�FRPSOHWH��ZKLFK�PHDQV�WKDW�ZKHQD� ORQJ�WHUP� ORDG�FDXVLQJ� D�PHDVXUDEOH� VWUDLQLV� UHPRYHG�� WKH� SDUW� GRHV� QRW� UHWXUQ� WR� LWVRULJLQDO� VKDSH�� ,Q� RUGHU� WR� GHVFULEH� WKLVSKHQRPHQRQ� WKH� IROORZLQJ� SDUDPHWHUV� KDYHEHHQ�XVHG�x UHOD[DWLRQ�FKDUDFWHULVWLFV���GHWHUPLQLQJ�WKHLQIOXHQFH�RI� WKH� LQLWLDO� VWUDLQ� RQ� WKH� VWUHVVUHPDLQLQJ�LQ�WKH�WHVWHG�SDUW�DV�D�IXQFWLRQ�RIWLPH�&UHHS
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)LJXUH�����5HOD[DWLRQ�FKDUDFWHULVWLFV�RI�7DUQRIRUP����IRU�VHOHFWHG�LQLWLDO�VWUDLQV�DW���q&
x UHOD[DWLRQ� PRGXOXV� �� VWDQGDUGLVHGUHOD[DWLRQ� LQGH[� RI� SODVWLFV�� GHQRWHG� E\�(DQG�GHVFULEHG�E\�WKH�IROORZLQJ�IRUPXOD�(�H����W�� �V HH� � ��� W

ZKHUH� V ��UHVLGXDO�VWUHVV�LQ�WKH�SDUW�H� ��LQLWLDO�VWUDLQ�W ��GXUDWLRQ�RI�WKH�UHOD[DWLRQSURFHVV�
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7LPH�>K@

6WUDLQ�>�@

)LJXUH� ��� 7LPH� GHSHQGHQFH� RI� UHOD[DWLRQ� PRGXOXV� RI7DUQRIRUP�����IRU�VHOHFWHG�LQLWLDO�VWUDLQV�DW���q&,Q� SUDFWLFDO� DSSOLFDWLRQ� IRU� GHVLJQLQJ� SDUWV�NQRZOHGJH� RI� WKH� PD[LPXP� SHUPLVVLEOHVWUHVVHV� �VPD[�� IRU� ORQJ�WHUP� ORDGV� �XS� WR�� ���� KRXUV�� LV� YHU\� VLJQLILFDQW�� DV� ZHOO� DVWKH�NQRZOHGJH�RI�WKH�PD[LPXP�VWUHVVHV��VPLQ�ZKLFK� DOORZ� WKH� SKHQRPHQRQ� RI� IORZ� WR� EH

QHJOHFWHG� DV� KDYLQJ� RQO\� D� PDUJLQDO� HIIHFW�7KHVH� SDUDPHWHUV� IRU� 7DUQRIRUP� ���� DUHJLYHQ�EHORZ�DV�D�IXQFWLRQ�RI�WHPSHUDWXUH�
7HPSHUDWXUH>R&@ VPD[ >03D@ VPLQ>03D@�� �� ��� �� ��� �� ��� �� �

�������)DWLJXH�VWUHQJWK
5HDO� ORDGV� DUH� XVXDOO\� PXFK� RU� OHVV� YDULDEOH�WKHUHIRUH� WKH� LQIOXHQFH� RI� YDULDELOLW\� IDFWRU� RQWKH� VWUHQJWK� SURSHUWLHV� RI� SDUWV� PXVW� EHFRQVLGHUHG�� 7KH� UHODWLRQVKLS� EHWZHHQ� IDWLJXHVWUHQJWK� V= DQG� WKH� QXPEHU� RI� F\FOHV� LVGHVFULEHG� E\�:|KOHU¶V� FXUYH�� )DWLJXH� VWUHQJWKV= LV�GHILQHG�DV�WKH�PD[LPXP�VWUHVV�WKDW�FDQ�EHZLWKVWRRG�E\�D�SDUW�RQ�ZKLFK�D�VSHFLILF�ORDG�LVH[HUWHG�IRU�WKH�VSHFLILF�DPRXQW�RI�WLPH��ZLWKRXWOHDGLQJ�WR�WKH�FRPSOHWH�GDPDJH��,W�LV�QHFHVVDU\WR�VSHFLI\�WKH�LQSXW�ORDG�FKDUDFWHULVWLF�SUHFLVHO\�DV� SODVWLF� SDUWV� GHPRQVWUDWH� VLJQLILFDQWGLIIHUHQFHV�LQ�EHKDYLRXU�IRU�YDULRXV�LQSXW�ORDGV�$V� WKH�PRGHO� LQSXW� ORDG�� VLQXVRLGDOO\� YDULDEOHWHQVLRQ�LV�XVHG��WKH�PHDQ�YDOXH�RI�ZKLFK�HTXDOV]HUR��)RU�WKLV�W\SH�RI�ORDG��DW�D�IUHTXHQF\�RI���+]� DQG� ��� ORDG� F\FOHV�� WKH� IDWLJXH� WHQVLOHVWUHQJWK� �V=�� RI� 7DUQRIRUP�� DV� ZHOO� DV� RI� WKHPDMRULW\� RI� SODVWLFV�� UHDFKHV� DERXW� ����RI� WKHVKRUW�WHUP� WHQVLOH� VWUHQJWK�� ,Q� JHQHUDO�� LQUHVSRQVH� WR� WKH� FKDQJHV�RI� WKH�PRVW� LPSRUWDQWSDUDPHWHUV��WKH�IDWLJXH�VWUHQJWK�WHQGV�WR�YDU\�DVIROORZV�x V= GHFUHDVHV� ZKHQ� WKH� WHPSHUDWXUHLQFUHDVHV�x V= GHFUHDVHV� ZKHQ� WKH� ORDG� DPSOLWXGHLQFUHDVHV�x V= GHFUHDVHV� ZKHQ� SDUW� KDV� HOHPHQWVFDXVLQJ�VWUHVV�FRQFHQWUDWLRQ
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�������,PSDFW�VWUHQJWK
,PSDFW� ORDGV�PD\� EH� FODVVLILHG� DV� VKRUW�WHUPORDGV�ODVWLQJ�OHVV�WKDQ����PV��,PSDFW�VWUHQJWKLV�RQH�RI�WKH�PRVW�LPSRUWDQW�FKDUDFWHULVWLFV�RI7DUQRIRUP��DV�WKH�SDUWV�PDGH�RI�WKLV�UHVLQ�DUHIUHTXHQWO\� XVHG� ZKHUH� LW� LV� KLJKO\� SUREDEOHWKDW� VXFK� DFWLRQ� PD\� RFFXU�� 7ZR� EDVLF� WHVWXVHG� WR� HYDOXDWH� WKH� LPSDFW� VWUHQJWK� RISODVWLFV�DUH�IROORZLQJ�x &KDUS\� LPSDFW� VWUHQJWK� �DFFRUGLQJ� WR� ,62�����H$����WKH�WHVW�VSHFLPHQ�KDYH�D�VKDSHRI� D� VPDOO� EHDP� VL]HG� ��u��u�� PP�PRXQWHG� KRUL]RQWDOO\�� LPSDFW� HQHUJ\HTXDOV���-�x ,]RG� LPSDFW� VWUHQJWK� �DFFRUGLQJ� WR� ,62�����$����WKH�WHVW�VSHFLPHQ�KDYH�D�VKDSH�RID� VPDOO� EHDP�VL]HG� ��u��u��PP��PRXQWHGYHUWLFDOO\� DQG� VHFXUHG� RQ� RQH� VLGH�� LPSDFWHQHUJ\�HTXDOV���-�,Q� ERWK� FDVHV� LW� LV� SRVVLEOH� WR� PDNH� DVWDQGDUGLVHG� QRWFK� RQ� WKH� VSHFLPHQV�� ZKLFKSURYLGH� VWUHVV� FRQFHQWUDWLRQ�� ,PSDFW� VWUHQJWKWHVWV�RI�7DUQRIRUP�DUH� FRQGXFWHG�RQ�QRWFKHGVDPSOHV��EHFDXVH�XQQRWFKHG�VSHFLPHQV�GR�QRWEUHDN� ZLWKRXW� DUWLILFLDO� VWUHVV� FRQFHQWUDWLRQ�7KH� LQIOXHQFH� RI� WHPSHUDWXUH� RQ� WKH� LPSDFWVWUHQJWK�RI�QRWFKHG�VSHFLPHQV��GHWHUPLQHG�LQ&KDUS\� WHVWV�� LV� SUHVHQWHG� LQ� ILJ�� ��� 7KLVVWUHQJWK�UHPDLQV�SUDFWLFDOO\�XQFKDQJHG�LQ� WKHZKROH� UDQJH� RI� WHVW� WHPSHUDWXUHV�� WKXVSURYLGLQJ� DQ� H[FHOOHQW� EDVLV� IRU� WKH� XVH� RI7DUQRIRUP� LQ� DSSOLFDWLRQV� LQYROYLQJ� LPSDFWORDGV�LQ�D�ZLGH�UDQJH�RI�WHPSHUDWXUHV�
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)LJXUH� �� � 7HPSHUDWXUH� GHSHQGHQFH� RI� &KDUS\� LPSDFWVWUHQJWK� �QRWFKHG�� RI� 7DUQRIRUP� ���� DQG� ���� �WHVWLQJDFF��WR�,62������H$��������7ULERORJLFDO�SURSHUWLHV
7KDQNV� WR� H[FHOOHQW� WULERORJLFDO� SURSHUWLHV�7DUQRIRUP�LV�XVHG�LQ�WKH�FRQVWUXFWLRQ�RI�SODLQDQG� UROOLQJ� EHDULQJV�� JHDUV� DQG� FDPV�� 7KHPDLQ�WULERORJLFDO�SURSHUWLHV�DUH�IROORZLQJ�x VWDWLF�FRHIILFLHQW�RI�IULFWLRQ��V&2)�x G\QDPLF�FRHIILFLHQW�RI�IULFWLRQ��G&2)��x ZHDU� UHVLVWDQFH� �� GHILQHG� DV� OLQHDU� RUYROXPHWULF�ORVV�RQ�IULFWLRQ�7ULERORJLFDO�SDUDPHWHUV�GHWHUPLQHG�LQ�W\SLFDOWHVWV� XVXDOO\� DUH� IXQFWLRQV� RI� VLJQLILFDQWPHDVXUHPHQW� FRQGLWLRQV�� VXFK� DV� VOLGLQJYHORFLW\��SUHVVXUH�� URXJKQHVV�DQG�KDUGQHVV�RIWKH� FRXQWHU�VSHFLPHQ� DV� ZHOO� DV� WKH� WHVWWHPSHUDWXUH��WKH�DPELHQW�WHPSHUDWXUH�DQG�WKHWHPSHUDWXUH� RI� WKH� VSHFLPHQV��� 7KHUHIRUHWKHVH�SDUDPHWHUV�PLJKW�EH�UHJDUGHG�DV�V\VWHPSDUDPHWHUV�� QRW� DV� PDWHULDO�VSHFLILFSDUDPHWHUV�� +RZHYHU�� ZKHQ� WKH� WHVWSDUDPHWHUV� DUH� NHSW� FRQVWDQW�� WKH� UHVXOWV� RIVXFK� WHVWV� UHIOHFW� LQ� VRPH�ZD\� WKH� EHKDYLRXURI� WKH� WHVWHG� PDWHULDO� LWVHOI�� 7KH� IDFWRUVGLVFXVVHG� DERYH�� LQIOXHQFLQJ� WKH� WULERORJLFDOSURSHUWLHV�RI�7DUQRIRUP��VKRXOG�EH�WDNHQ�LQWRFRQVLGHUDWLRQ� ZKHQ� GHVLJQLQJ� VOLGLQJ� MRLQWVPDGH� RI� 7DUQRIRUP�� LQ� RUGHU� WR� ORFDWH� WKHRSHUDWLQJ� SRLQW� RI� VXFK� MRLQW� RSWLPDOO\� LQUHVSHFW� RI� LWV� PLQLPXP�ZHDU� DQG� WKH� ORZHVWSRVVLEOH� FRHIILFLHQW� RI� IULFWLRQ�� 'HVLJQ� WDVNVPD\�EH�DLGHG�E\�WKH�JUDSKV�SUHVHQWLQJ�WKH�IXOOFKDUDFWHULVWLFV�RI�WKH�G\QDPLF�&2)�DQG�OLQHDU
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ZHDU�EHWZHHQ�D�VSHFLPHQ�PDGH�RI�7DUQRIRUP���� DQG� D� FRXQWHU�VSHFLPHQ� �VWHHO� ZLWKURXJKQHVV� RI� ����� PP� DQG� KDUGQHVV� RI� ��+5&��
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)LJXUH��D��'\QDPLF�FRHIILFLHQW�RI�IULFWLRQ�RI�7DUQRIRUP�������'�FKDUDFWHULVWLFV
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)LJXUH��E��'\QDPLF�FRHIILFLHQW�RI�IULFWLRQ�RI�7DUQRIRUP������FRQWRXU�SORW
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)LJXUH��D��/LQHDU�ZHDU�RI�7DUQRIRUP��������'�SORW
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)LJXUH��E��/LQHDU�ZHDU�RI�7DUQRIRUP�������FRQWRXU�SORW$� W\SLFDO� YDOXH� RI� WKH� VWDWLF� FRHIILFLHQW� RIIULFWLRQ�EHWZHHQ�7DUQRIRUP�DQG�7DUQRIRUP�LV������7KH�G\QDPLF�&2)�HTXDOV�WR������
�����7KHUPDO�SURSHUWLHV
7KH� EDVLF� WKHUPDO� SURSHUWLHV� RI� 7DUQRIRUPPD\� EH� FKDUDFWHULVHG� E\� WKH� IROORZLQJSDUDPHWHUV�x JODVV�WUDQVLWLRQ�WHPSHUDWXUH�7J�x PHOWLQJ�SRLQW�x VSHFLILF�KHDW�x HQWKDOS\�x WKHUPDO�FRQGXFWLYLW\�x FRHIILFLHQW�RI�OLQHDU�WKHUPDO�H[SDQVLRQ�x KHDW�GLVWRUWLRQ�WHPSHUDWXUH�x 9LFDW�VRIWHQLQJ�SRLQW$W� SUHVHQW�� WKH� ILUVW� IRXU� SDUDPHWHUV� DUHGHWHUPLQHG� E\� 'LIIHUHQWLDO� 6FDQQLQJ&DORULPHWU\� RQ� PLFUR�VDPSOHV� �ZHLJKLQJDERXW� ��� PJ�� RI� 7DUQRIRUP�� $� W\SLFDO� '6&FXUYH�IRU�7DUQRIRUP�����LV�VKRZQ�LQ�ILJ�����
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)LJXUH����7\SLFDO�'6&�FXUYH�IRU�7DUQRIRUP����%HWZHHQ�����&�DQG������&�WKH�RQO\�YLVLEOHSHDN�LQ�WKH�KHDWLQJ�SKDVH�LV�WKH�PHOWLQJ�SHDNDW�D�PD[LPXP�RI�DERXW�����&��7KLV�SHUPLWVVKRUW�WHUP�DSSOLFDWLRQ�RI�SDUWV�PDGH�RI7DUQRIRUP�HYHQ�DW�WHPSHUDWXUHV�FORVH�WR�WKHPHOWLQJ�SRLQW��7KH�FU\VWDOOLVDWLRQ�SHDN�YLVLEOHLQ�WKH�FRROLQJ�SKDVH�SHUPLWV�WKH�GHWHUPLQDWLRQRI�WKH�WHPSHUDWXUH�DQG�WKH�KHDW�RI�7DUQRIRUPFU\VWDOOLVDWLRQ��HTXDO�WR�����&�DQG������-�JUHVSHFWLYHO\��7KH�PD[LPXP�GHYLDWLRQV�IURPWKHVH�SDUDPHWHUV��RFFXUULQJ�LQ�SUDFWLFH��DUHIROORZLQJ�x r ��&� LQ� FDVH� RI� WKH� PHOWLQJ� SRLQW� DQGFU\VWDOOLVDWLRQ�WHPSHUDWXUH�x r ���� LQ� FDVH� RI� WKH� KHDW� RI� IXVLRQ� DQGKHDW�RI�FU\VWDOOLVDWLRQ�6SHFLILF� KHDW� LV� WKH� TXDQWLW\� RI� KHDW�� ZKLFKVKRXOG� EH� VXSSOLHG� LQ� RUGHU� WR� KHDW� XS� D� XQLWPDVV� RI� 7DUQRIRUP� E\� �� .�� $W� URRPWHPSHUDWXUHV� ����&��� WKH� VSHFLILF�KHDW�FDSDFLW\HTXDOV�WR������N-�NJx.�IRU�DOO�7DUQRIRUP�JUDGHV�7KH� FKDQJHV� RI� 7DUQRIRUP� VSHFLILF� KHDWFDSDFLW\� DV� D� IXQFWLRQ� RI� WHPSHUDWXUH� DUHSUHVHQWHG�LQ�WKH�IRUP�RI�D�JUDSK�����7KH�UHODWLYH�VSHFLILF�KHDW�LV�RIWHQ�SUHVHQWHG�DV�DGLPHQVLRQOHVV�TXDQWLW\��WDNLQJ�WKH�VSHFLILF�KHDWRI�ZDWHU�DW�D�JLYHQ�WHPSHUDWXUH�DV�WKH�UHIHUHQFHYDOXH��7KH�UHODWLYH�VSHFLILF�KHDW�RI�7DUQRIRUP�DW���&�LV������IRU�DOO�JUDGHV�
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)LJXUH������7HPSHUDWXUH�GHSHQGHQFH�RI�VSHFLILF�KHDW
)RU� SUDFWLFDO� SXUSRVHV�� LW� LV�PRUH� FRQYHQLHQWWR�XVH�DQRWKHU�TXDQWLW\�GHVFULELQJ�WKH�DPRXQWRI� KHDW� WUDQVIHUUHG� GXULQJ� KHDWLQJ� RU� FRROLQJRI� 7DUQRIRUP�� QDPHO\� HQWKDOS\�� (QWKDOS\� LVXVXDOO\� UHIHUUHG� WR� URRP� WHPSHUDWXUH�� DWZKLFK� LW� HTXDOV� ���&RQVHTXHQWO\�� WKH� DPRXQWRI� KHDW� H[FKDQJHG� GXULQJ� KHDWLQJ� RU� FRROLQJRI�7DUQRIRUP�LV�UHSUHVHQWHG�E\�WKH�GLIIHUHQFHEHWZHHQ� HQWKDOSLHV� GHWHUPLQHG� IRU� WKH� LQLWLDODQG�ILQDO�SURFHVV�WHPSHUDWXUHV�
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)LJXUH� ���� 7HPSHUDWXUH� GHSHQGHQFH� RI� 7DUQRIRUPHQWKDOS\
,Q� RUGHU� WR� GHVLJQ� SURFHVVLQJ� HTXLSPHQW� DQGWR� HYDOXDWH� WKH� DELOLW\� RI� 7DUQRIRUP� SDUWV� WRVXSSUHVV� WKH� KHDW� WUDQVIHU�� LW� LV� QHFHVVDU\� WRNQRZ�WKH�WKHUPDO�FRQGXFWLYLW\�RI�7DUQRIRUP�
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)RU� DOO� 7DUQRIRUP� JUDGHV�� WKLV� FRQGXFWLYLW\HTXDOV� ����� :�Px.� �DW� ��R&�� DQG� VLWXDWHV7DUQRIRUP�DPRQJ�WKHUPDO�LQVXODWRUV�7KHUPDO� H[SDQVLRQ� FRHIILFLHQW� D RI7DUQRIRUP� LV� SUHVHQWHG� LQ� WKH� IRUP� RIJUDSK����
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)LJXUH� ��� 7HPSHUDWXUH� GHSHQGHQFH� RI� FRHIILFLHQW� RIOLQHDU�WKHUPDO�H[SDQVLRQ�RI�7DUQRIRUP
$V� LQ� FDVH� RI� RWKHU� SODVWLFV�� WKLV� FRHIILFLHQWWRR� LQFUHDVHV� ZLWK� WHPSHUDWXUH�� )RU� SUDFWLFDOSXUSRVHV�� LW� LV� PRUH� FRQYHQLHQW� WR� XVH� WKHDYHUDJH�FRHIILFLHQW�RI�WKHUPDO�H[SDQVLRQ��DP�IRU� D� JLYHQ� WHPSHUDWXUH� UDQJH�� ,W� SHUPLWVVLPSOH� FDOFXODWLRQV� RI� SDUW� GLPHQVLRQVFKDQJHV� ZKHQ� WKH� WHPSHUDWXUH� LQFUHDVHV� RUGHFUHDVHV� E\� D� VSHFLILHG� YDOXH�� DFFRUGLQJ� WRWKH�IROORZLQJ�IRUPXOD�O'7  �O� >����DP'7@ZKHUH� O'7 ��OLQHDU�GLPHQVLRQ�RI�WKHSDUW�DIWHU�WHPSHUDWXUH�FKDQJH�O� ��LQLWLDO�OLQHDU�GLPHQVLRQ�RIWKH�SDUW�DP ��DYHUDJH�FRHIILFLHQW�RIWKHUPDO�H[SDQVLRQ�'7 ��WHPSHUDWXUH�FKDQJH�)RU� DOO� 7DUQRIRUP� JUDGHV�� WKH� YDOXH� RI� WKHDYHUDJH�FRHIILFLHQW�RI�WKHUPDO�H[SDQVLRQ�HTXDOV��x���� .�� LQ�WKH�WHPSHUDWXUH�UDQJH�RI����R&�WR��R&�����x���� .�� LQ� WKH� WHPSHUDWXUH� UDQJH�RI��R&� WR� ��R&� DQG� ���x���� .�� LQ� WKHWHPSHUDWXUH�UDQJH�RI���R&�WR����R&�+HDW�GLVWRUWLRQ�WHPSHUDWXUH��+'7��GHILQHV�WKHSRLQW� DW� ZKLFK� D� VWDQGDUG� EDU� GHIOHFWV� XQGHUVSHFLILF� ORDG� ����� 03D� IRU� +'7� $� RU� ����

03D�IRU�+'7�%���%DVHG�RQ�WKH�WHVW�UHVXOWV�ZHFDQ�GHVFULEH� DELOLW\� RI� WKH� UHVLQ� WR� VXVWDLQ� LQKLJK�WHPSHUDWXUHV��7\SLFDO�+'7�YDOXHV�IRU�DOO7DUQRIRUP� JUDGHV� DUH� JLYHQ� LQ� WDEOH� ��$GGLWLRQ� RI� UHLQIRUFHPHQW� �JODVV� RU� FDUERQILEUHV�� RU� FHUWDLQ� ILOOHUV� GUDVWLFDOO\� LQFUHDVHYDOXHV�IRU�+'7��VR�ZH�FDQ�VD\�WKDW�+'7�LV�DJRRG� LQGLFDWRU� RI� FRPSRXQG� WKHUPDOUHVLVWDQFH�6RIWHQLQJ�SRLQW�DFFRUGLQJ�WR�9LFDW��963��JLYHVWHPSHUDWXUH�DW�ZKLFK�D�VSHFLDO�QHHGOH�SHQHWUDWHVD�VSHFLPHQ�XQGHU�ORDG�����1�IRU�9LFDW�$�RU���1� IRU� 9LFDW� %�� 7\SLFDO� VRIWHQLQJ� SRLQWWHPSHUDWXUHV� IRU� DOO� 7DUQRIRUP� JUDGHV� DUHSUHVHQWHG� LQ� WDEOH� ��� ,Q� WKLV� FDVH� WKHUH� LV� QRFKDQJH�LQ�963�YDOXHV�IRU�PRGLILHG�JUDGHV�RI7DUQRIRUP�� VR� ZH� FDQ� FDOO� 963� D� ³PDWUL[UHVLQ´�SURSHUW\�
�����(OHFWULFDO�SURSHUWLHV
(OHFWULFDO�SURSHUWLHV�RI�7DUQRIRUP�VLWXDWH�WKLVSODVWLF� DPRQJ� JRRG� GLHOHFWULF� PDWHULDOV�� ,QFRPELQDWLRQ� ZLWK� H[FHOOHQW� PHFKDQLFDOSURSHUWLHV�� HYHQ� LQ� LQFUHDVHG� WHPSHUDWXUHV�SDUWV�PDGH�7DUQRIRUP� ILQG� D� EURDG� UDQJH� RIDSSOLFDWLRQV� LQ� WKH� HOHFWULF� DQG� HOHFWURQLFLQGXVWULHV�� 7KH� EDVLF� HOHFWULFDO� SURSHUWLHV� RI7DUQRIRUP�DUH�DV�IROORZV�x YROXPH�DQG�VXUIDFH�UHVLVWLYLW\�x GLHOHFWULF� FRQVWDQW� DQG� GLHOHFWULF� ORVVIDFWRU�x GLHOHFWULF�VWUHQJWK�x HOHFWULF�DUF�UHVLVWDQFH�x OHDN�UHVLVWDQFH�x GULIW�FXUUHQW�UHVLVWDQFH�(OHFWULFDO� SURSHUWLHV� RI� DOO� 7DUQRIRUP� JUDGHVDUH�FROOHFWHG�LQ� WDEOH���� ,Q� WKH� ILJXUHV�EHORZ�VHOHFWHG�SURSHUWLHV�DUH�SUHVHQWHG�DV� IXQFWLRQVRI� WLPH� DQG� IUHTXHQF\�� $WWHQWLRQ� VKRXOG� EHJLYHQ�WR�WKH�LQYDULDELOLW\�RI�GLHOHFWULF�FRQVWDQWIRU�D�ZLGH�UDQJH�RI�IUHTXHQFLHV��JUDSK�����DQGWR� WKH� FRQVWDQW� FKDUDFWHULVWLF� RI� GLHOHFWULFVWUHQJWK� LQ� WKH� YDVW� UDQJH� RI� WHPSHUDWXUHV�JUDSK�����

&RHII
LFLHQW

�RI�WKH
UPDO�H

[SDQV
LRQ�>�

�.@



��

��� � �� �� ���7HPSHUDWXUH�>�&@�(��
�(���
�(���
�(���
�(���
�(���
�(���
�(���
�(���
�(���

7DUQRIRUP ���7DUQRIRUP ���

)LJXUH����7HPSHUDWXUH�GHSHQGHQFH�RI�YROXPH�UHVLVWLYLW\IRU�7DUQRIRUP�����DQG�7DUQRIRUP����
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)LJXUH����7HPSHUDWXUH�GHSHQGHQFH�RI�VXUIDFH�UHVLVWLYLW\RI�7DUQRIRUP�����DQG�7DUQRIRUP����
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)LJXUH� ��� 7HPSHUDWXUH� GHSHQGHQFH� RI� GLHOHFWULFUHVLVWDQFH�RI�7DUQRIRUP�����DQG�7DUQRIRUP����
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)LJXUH� ��� 7HPSHUDWXUH� GHSHQGHQFH� RI� UHODWLYHSHUPLWWLYLW\�RI�7DUQRIRUP�IRU�WKH�IUHTXHQFLHV�RI����+]���N+]�DQG���0+]
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)LJXUH� ��� 5HODWLYH� SHUPLWWLYLW\� RI� 7DUQRIRUP� ���� DV� DIXQFWLRQ�RI�IUHTXHQF\

6XUID
FH�UHV

LVWLYLW\
�> :
F

P@

5HODWL
YH�SHU

PLWWLYL
W\� H

7KURX
JK�UH

VLVWLYL
W\�> :


FP@
'LHOH

FWULF
�UHVLV

WDQF
H�>N9

�PP
@

5HODWL
YH�SH

UPLWWLY
LW\� H



��

��� � �� �� ���7HPSHUDWXUH�>�&@���

���

���

���

�� +]

� 0+] � N+]

)LJXUH� ��� 7HPSHUDWXUH� GHSHQGHQFH� RI� GLHOHFWULF� ORVVIDFWRU� RI�7DUQRIRUP� ���� IRU� WKH� IUHTXHQF\� RI� �� +]�� �N+]�DQG���0+]
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)LJXUH� ���'LHOHFWULF� ORVV� IDFWRU� RI� 7DUQRIRUP� ���� DV� DIXQFWLRQ�RI�IUHTXHQF\

�����2SWLFDO�SURSHUWLHV
7KH� PDLQ� TXDQWLW\� GHWHUPLQLQJ� WKH� RSWLFDOSURSHUWLHV�RI�7DUQRIRUP�LV�LWV�UHIUDFWLRQ�LQGH[HTXDO� WR� ����� IRU� WKH� YLVLEOH� UDQJH� RI� OLJKW�7KLV� LQGH[�GHILQHV� WKH� UHODWLYH� VSHHG�RI� OLJKWLQ�D�JLYHQ�PHGLXP��FRPSDUHG�ZLWK� WKH�VSHHGRI� OLJKW� LQ� YDFXXP��� DFFRUGLQJ� WR� WKHIROORZLQJ�IRUPXOD� Q� � FYZKHUH�� Q���LQGH[�RI�UHIUDFWLRQ�F���VSHHG�RI�OLJKW�LQ�YDFXXP��������x��� P�V��Y���VSHHG�RI�OLJKW�LQ�7DUQRIRUP�LQ�P�V�7DUQRIRUP�PD\�EH�FODVVLILHG� DV�D� WUDQVOXFHQWSODVWLF�� DV� LW� WUDQVPLWV� GLIIHUHQW� DPRXQWV� RIOLJKW�GHSHQGLQJ� RQ� WKH� VDPSOH� WKLFNQHVV� �VHHWDEOH�EHORZ��WKLFNQHVV�>PP@ OLJKW�WUDQVPLVVLRQ�>�@� ��� ��� ��
3DUWV�PDGH�RI�7DUQRIRUP�DUH�XVXDOO\� LQ�PLON�ZKLWH�FRORXU��WKHLU�JORVV�GHSHQGV�RQ�WKH�ILQLVKRI� WKH�PRXOG� VXUIDFHV�� 7KH� UHVXOWV� RI� W\SLFDOFRORXU� GHWHUPLQDWLRQ� SURFHGXUHV� REWDLQHGLQVWUXPHQWDOO\�DUH�FROOHFWHG�LQ�WDEOH���
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���())(&7�2)�7+((19,5210(17�217$512)250� 3523(57,(6
7DUQRIRUP�SDUWV�DUH�VXEMHFW� WR�HQYLURQPHQWDOIDFWRUV�� VXFK� DV� R[\JHQ� �R[LGDWLRQ��� OLJKW�SKRWR�GHJUDGDWLRQ��DQG�WHPSHUDWXUH��WKHUPDOGHJUDGDWLRQ��� ZKLFK� XVXDOO\� OHDGV� WRGHWHULRUDWLRQ�RI� LWV�PHFKDQLFDO�SURSHUWLHV�DQGFKDQJH� LQ� FRORXU�� 1HYHUWKHOHVV�� XVH� RI� WKHLQVWUXFWLRQV�JLYHQ� EHORZ�SHUPLWV� D� ORQJ�WHUPDQG� HIIHFWLYH� XWLOLVDWLRQ� RI� DOO� YDOXDEOHSURSHUWLHV� RI� 7DUQRIRUP� ZLWKRXW� DQ\VLJQLILFDQW� GHJUDGDWLRQ�� 7KH� LQIOXHQFH� RISURFHVVLQJ� SDUDPHWHUV� RQ� WKH� SURSHUWLHV� RI7DUQRIRUP� ZLOO� EH� GHVFULEHG� LQ� GHWDLO� LQFKDSWHU���
�����&KHPLFDO�UHVLVWDQFH
&KHPLFDO� VWUXFWXUH� RI� 7DUQRIRUP�� FRQWDLQLQJUHSHDWDEOH� FRPSRQHQWV� RI� HWKHU� W\SH�LQIOXHQFHV� WKH� PDLQ� IHDWXUHV� RI� 7DUQRIRUPFKHPLFDO�UHVLVWDQFH��VXFK�DV�x UHVLVWDQFH�WR�K\GURFDUERQV�x VXVFHSWLELOLW\�WR�WKHUPDO�R[LGDWLRQ�x FKHPLFDO�LQHUW�LQ�WKH�SUHVHQFH�RI�PRVW�QRQ�R[LGLVLQJ�FKHPLFDOV�7KH� ILUVW� RI� WKHVH� IHDWXUHV� GHWHUPLQHV� WKHDSSOLFDELOLW\�RI�7DUQRIRUP�LQ�WKH�DXWRPRWLYH�IXHO�SURFHVVLQJ�DQG�SRZHU�LQGXVWULHV�'HJUDGDWLRQ�E\�WKHUPDO�R[LGDWLRQ�LQ�DLU� WDNHVSODFH� RQO\� DW� WHPSHUDWXUHV� DERYH� ���R&� DQGWKHUHIRUH� DERYH� WKH� UDQJH� RI� RSHUDWLQJWHPSHUDWXUHV�� 6R� KLJK� UHVLVWDQFH� RI7DUQRIRUP�KDV�EHHQ�DFKLHYHG�E\�WKH�RSWLPXPVHOHFWLRQ�RI�VWDELOLVLQJ�DGGLWLYHV�+LJK� FKHPLFDO� UHVLVWDQFH� RI� 7DUQRIRUP� LVFRQILUPHG� E\� DOPRVW� FRPSOHWH� VWDELOLW\WRZDUGV� RUJDQLF� VROYHQW�� 7KH� RQO\� VROYHQWVNQRZQ� WR� GLVVROYH� 7DUQRIRUP� DW� URRPWHPSHUDWXUH� DUH� WKRVH� WZR� H[RWLF�KH[DIOXRURDFHWRQH� VHVTXLK\GUDWH� DQGKH[DIOXRURLVRSURSDQRO�

�������5HVLVWDQFH�WR�IXHOV
7\SLFDO� DXWRPRWLYH� IXHOV� DUH� PL[WXUHV� RIK\GURFDUERQV��WKH�ERLOLQJ�SRLQWV�RI�ZKLFK�DUHVXLWDEOH�IRU�WKH�JLYHQ�W\SH�RI�HQJLQHV��,Q�FDVHRI� SHWURO�� DGGLWLYHV� LPSURYLQJ� UHVLVWDQFH� WR´NQRFNLQJ´� DUH� RIWHQ� XVHG�� 7\SLFDODQWLNQRFNV� LQFOXGH� OHDG� WHWUDHWK\O� �EHLQJZLWKGUDZQ� IURP� XVH� RZLQJ� WR� LWV� KLJKWR[LFLW\���R[\JHQ�FRPSRXQGV��PHWK\O�DOFRKRODQG� HWK\O� DOFRKRO�� NHWRQHV�� DQG� DURPDWLFK\GURFDUERQV�5HVLVWDQFH� RI� 7DUQRIRUP� WR� W\SLFDO� IXHOPL[WXUHV� LV� KLJK�� ZKLFK� LV� FRQILUPHG� E\� WKHODFN� RI� QRWLFHDEOH� FKDQJHV� LQ� LWV� PHFKDQLFDOSURSHUWLHV�� 7KH� RQO\� YLVLEOH� HIIHFW� LV� DPLQLPXP� �DERXW� ���� DQG� FRPSOHWHO\UHYHUVLEOH� DEVRUSWLRQ� RI� WKHVH� PHGLDGHPRQVWUDWHG�E\�7DUQRIRUP��7KXV�7DUQRIRUPPD\� EH� VXFFHVVIXOO\� XVHG� LQ� WKH� DXWRPRWLYHLQGXVWU\��LQ�FRPSRQHQWV�UHPDLQLQJ�LQ�FRQVWDQWRU� LQWHUPLWWHQW� FRQWDFW� ZLWK� IXHOV� �IORZPHWHUV�� ILOOLQJ� V\VWHPV�� WDQNV� DQG� IORDWV��([FHSWLRQDOO\� ORZ�SHUPHDELOLW\� GHPRQVWUDWHGE\� 7DUQRIRUP� LQ� FRQWDFW� ZLWK� IXHO� PL[WXUHVYDSRXUV� ������� FP��P�xK� DW� ��R&�� LV� DQDGGLWLRQDO�DGYDQWDJH�,QFUHDVLQJ� LPSRUWDQFH� RI� QDWXUDO� JDV� DV� DQHFRORJLFDO�HQJLQH� IXHO� LQLWLDWHG�WKH�VHDUFK� IRUPDWHULDOV�KDYLQJ�KLJK�VWUHQJWK�FRPELQHG�ZLWKKLJK�UHVLVWDQFH�WR�WKLV�PHGLXP��6LPLODUO\�DV�LQFDVH� RI� SHWURO� W\SH� IXHO�� SURSHUWLHV� RI7DUQRIRUP� VXLWV� YHU\� ZHOO� WR� DOO� WKHUHTXLUHPHQWV� PHQWLRQHG� DERYH�� HQDEOLQJ� WKHFRQVWUXFWLRQ� RI� JDV�WLJKW� VXSSO\� V\VWHPV� IRUWKH� DXWRPRWLYH� LQGXVWU\� DQG� JDV� GLVWULEXWLRQV\VWHPV� �SLSH� MRLQWV�� YDULRXV� ILWWLQJV�� JDVPHWHUV��
�������5HVLVWDQFH�WR�FKHPLFDOV
&KHPLFDO� FRPSRVLWLRQ� RI� 7DUQRIRUP�HQVXULQJ� KLJK� UHVLVWDQFH� WR� FRUURVLYHFKHPLFDOV�� SHUPLWV� WKH� XVH� RI� SDUWV� PDGH� RI7DUQRIRUP� LQ� DSSOLFDWLRQV� LQYROYLQJ� ORQJ�WHUP� H[SRVXUH� WR� FKHPLFDO� VXEVWDQFHV�7DUQRIRUP� LV� UHVLVWDQW� WR� FKHPLFDOV� KDYLQJDFLGLW\� S+!��� WKHUHIRUH�RQO\� VWURQJ� DFLGV� DUHFDSDEOH�RI�GDPDJLQJ� LWV�VWUXFWXUH��7DUQRIRUP



��

FKHPLFDO� UHVLVWDQFH�ZDV� WHVWHG� E\�PHDVXULQJFKDQJHV� RI� LWV� PHFKDQLFDO� SURSHUWLHV� GXULQJH[SRVXUH�� 'DWD� SUHVHQWHG� LQ� WKH� WDEOH� ZHUHFROOHFWHG� IRU� ��PP� WKLFN� LQMHFWLRQ� PRXOGHGVSHFLPHQV�� 8QOHVV� RWKHUZLVH� VSHFLILHG�� SXUHVXEVWDQFHV� ������ FRQFHQWUDWLRQ�� ZHUH� XVHG�7KH�VSHFLPHQV�ZHUH� FRPSOHWHO\� LPPHUVHG� LQWKHVH� PHGLD� IRU� �� PRQWKV�� DW� URRPWHPSHUDWXUH�� :KHQ� DQ\� RI� WKH� SURSHUWLHVFKDQJHG� E\� PRUH� WKDQ� ����� WKH� SODVWLF� ZDVFODVVLILHG� DV� QRW� UHVLVWDQW� �GHQRWHG� E\� ���RWKHUZLVH� LW� ZDV� FODVVLILHG� DV� UHVLVWDQW�GHQRWHG� E\� ���� %RUGHUOLQH� UHVXOWV� ZHUHGHQRWHG� E\� ����� )LJXUHV� ��� DQG� ��� VKRZFKDQJHV� LQ� 7DUQRIRUP� SURSHUWLHV� FDXVHG� E\WZR� RSSRVLWH� W\SH� FKHPLFDOV� ����� VRGLXPK\GUR[LGH�DQG���� QLWULF�DFLG��



��

6XEVWDQFH 5HVLVWDQFH 6XEVWDQFH 5HVLVWDQFHDFHWLF�DFLG � OHDGHG�SHWURO �DFHWLF�DFLG���� � PHWK\O�DFHWDWH ���DFHWLF�DFLG���� ��� PHWK\O�DOFRKRO �DFHWRQH � PHWK\OHQH�FKORULGH ���DPPRQLD���� � Q�KH[DQH �DPPRQLD���� � QLFNHO�VXOSKDWH���� �DPPRQLXP�VXOSKDWH���� � QLWULF�DFLG���� �DQLOLQH � ROLYH�RLO �EHQ]HQH � R[DOLF�DFLG���� �EUDNH�IOXLG � SKHQRO �EXW\O�DOFRKRO � SKRVSKRULF�DFLG���� ���FDOFLXP�FKORULGH���� � SRWDVVLXP�K\GUR[LGH���� �FDOFLXP�QLWUDWH���� � SRWDVVLXP�K\GUR[LGH�VDWXUDWHG�VROXWLRQ� �
FDUERQ�GLVXOSKLGH � SRWDVVLXP�SHUPDQJDQDWH���� �FDUERQ�WHWUDFKORULGH � VHD�ZDWHU �FKORULQDWHG�ZDWHU � VLOLFRQH�RLO �FKORURIRUP � VRGLXP�FDUERQDWH���� �FLWULF�DFLG���� � VRGLXP�FKORULGH�VDWXUDWHG�VROXWLRQ� �

FRSSHU�VXOSKDWH���� � VRGLXP�FKORULGH���� �FUXGH�RLO � VRGLXP�GLK\GURJHQ�SKRVSKDWH���� �F\FORKH[DQH � VRGLXP�K\GURJHQ�FDUERQDWH���� �GHWHUJHQWV � VRGLXP�K\GURJHQ�SKRVSKDWH���� �GLHVHO�RLO � VRGLXP�K\GURJHQ�VXOSKLWH�VDWXUDWHG�VROXWLRQ� �
GLVWLOOHG�ZDWHU � VRGLXP�K\GUR[LGH���� �HQJLQH�RLO � VRGLXP�K\GUR[LGH�VDWXUDWHG�VROXWLRQ� �
HWK\O�DFHWDWH ��� VRGLXP�K\SRFKORULWH��EOHDFK� ���HWK\O�DOFRKRO���� � VRGLXP�QLWUDWH���� �HWK\O�HWKHU � VRGLXP�SKRVSKDWH���� �HWK\OHQH�JO\FRO � VR\EHDQ�RLO �IRUPDOLQ���� � VXOSKXULF�DFLG���� �IRUPLF�DFLG���� � VXOSKXULF�DFLG���� �IUXLW�MXLFHV � WHWUDK\GURIXUDQ ���IXHO�RLO � WKLRSKHQH ���JO\FHULQH � WROXHQH �K\GURFKORULF�DFLG���� � WUDQVIRUPHU�RLO �K\GURJHQ�SHUR[LGH��� � WULFKORURHWK\OHQH ���K\GURJHQ�SHUR[LGH���� ��� WXUSHQWLQH �LQVWDQW�FRIIHH � XQOHDGHG�SHWURO �LVRSURS\O�DOFRKRO � XQOHDGHG�SHWUROZLWK�DOFRKRO�FRQWHQW �
MHW�IXHO � XUHD��� �ODFWLF�DFLG���� � ZKLWH�RLO �ODFWLF�DFLG���� � [\OHQH �
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<RXQJ
V�PRGXOXV
<LHOG�SRLQW�DW�VWUHWFKLQJ
(ORQJDWLRQ�DW�EUHDN
&KDUS\� LPSDFW�VWUHQJWK��QRWFKHG
7HPSHUDWXUH�RI�GHIOHFWLRQ�XQGHU ORDG

)LJXUH����([SRVXUH�WLPH�HIIHFW�RQ�7DUQRIRUP�SURSHUWLHV�PHGLXP�������VROXWLRQ�RI�VRGLXP�K\GUR[LGH�
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<RXQJ
V�PRGXOXV<LHOG�SRLQW�DW�VWUHWFKLQJ(ORQJDWLRQ�DW�EUHDN&KDUS\�LPSDFW�VWUHQJWK��QRWFKHG7HPSHUDWXUH�RI�GHIOHFWLRQ�XQGHU�ORDG

)LJXUH����([SRVXUH�WLPH�HIIHFW�RQ�7DUQRIRUP�SURSHUWLHV�PHGLXP�������VROXWLRQ�RI�QLWULF�DFLG�
�����(IIHFW�RI�ZDWHU�DQG�VWHDP
$V� LQGLFDWHG� LQ� WKH� WDEOH� �VHFWLRQ� �������7DUQRIRUP� GHPRQVWUDWHV� H[FHOOHQW� UHVLVWDQFHWR� ZDWHU� �ERWK� GLVWLOOHG� DQG� VHD�� DW� URRPWHPSHUDWXUH�� +LJKHU� WHPSHUDWXUHV� GR� QRWFDXVH� DQ\� VLJQLILFDQW� FKDQJHV� LQ� WKHFODVVLILFDWLRQ��ZKLFK�LV�LOOXVWUDWHG�LQ�ILJ������,WLV� FOHDUO\� YLVLEOH� WKDW� RQO\� FRQWLQXRXVH[SRVXUH� WR�D� WHPSHUDWXUH�RI����R&�IRU�PRUHWKDQ� ���� \HDU� FDXVHG� WKH� WHQVLOH� VWUHQJWK� RI

7DUQRIRUP� WR� GHFUHDVH� WR� ���� RI� WKH� LQLWLDOYDOXH�� 7KLV� DOORZV� 7DUQRIRUP� WR� EH� XVHG� LQWKH� SURGXFWLRQ� RI� SDUWV� UHPDLQLQJ� LQSHUPDQHQW� FRQWDFW� ZLWK� ZDWHU�� VXFK� DVSOXPELQJ�ILWWLQJV�DQG�ZDVKLQJ�PDFKLQH�SDUWV�$V� LW� LV�VKRZQ�LQ� WDEOH����7DUQRIRUP�DEVRUEVPLQLPXP� DPRXQWV� RI� ZDWHU� IURP� WKHHQYLURQPHQW�� (YHQ� LQ� ORQJ�WHUP� WHVWV� WKLVDEVRUSWLRQ� GLG� QRW� H[FHHG� ����� �DW� ���R&��&KHPLFDO� VWUXFWXUH� RI� 7DUQRIRUP� FDXVHV� WKDWWKH� DEVRUEHG� ZDWHU� FDQQRW� EH� SHUPDQHQWO\ERXQGHG� LQ� WKH� UHVLQ�� WKXV� D� FRPSOHWHGHVRUSWLRQ� RI� PRLVWXUH� DOZD\V� WDNH� SODFH� LQVXLWDEOH�FRQGLWLRQV�/RQJ�WHUP� FRQWDFW� ZLWK� VWHDP� DW� KLJKWHPSHUDWXUHV� FDXVHV� FKDQJHV� VLPLODU� WR� WKRVHFDXVHG� E\� ZDWHU� DFWLQJ� DW� LQFUHDVHGWHPSHUDWXUHV�� L�H�� GHWHULRUDWLRQ� RI� VWUHQJWK�� ,QFDVH�RI�RFFDVLRQDO�H[SRVXUH�RI�SDUWV�RU�SURGXFWVPDGH� RI� 7DUQRIRUP� WR� RYHUKHDWHG� VWHDP� �IRUH[DPSOH� GXULQJ� VWHULOLVDWLRQ��� VLJQLILFDQWFKDQJHV� RI� VWUHQJWK� SURSHUWLHV� WDNH� SODFH� RQO\ZKHQ�WKH�WHPSHUDWXUH�RI�VWHDP�H[FHHGV����R&�
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)LJXUH����(IIHFW�RI�WKH�WLPH�RI�KROGLQJ�LQ�ZDWHU�DWVHOHFWHG�WHPSHUDWXUHV�RQ�WKH�WHQVLOH�VWUHQJWK�RI7DUQRIRUP

&KDQ
JHV�LQ

�SURS
HUWLHV

�RI�7D
UQRIR

UP
�LQLWLD

O�YDOX
HV�VH

W�DW���
���

&KDQJ
HV�LQ�

SURSH
UWLHV�R

I�7DUQ
RIRUP

�LQLWLD
O�YDOXH

V�VHW�D
W�����

�

5HODWL
YH�\LH

OG�SRLQ
W�>�@

�LQLWLD
O�YDOXH

�VHW�D
W�����

�



��

�����5HVLVWDQFH�WR�DJHLQJ��HIIHFW�RIOLJKW�DQG�DLU�
7DUQRIRUP�� VLPLODUO\� DV� RWKHU� SODVWLFV�� LVVXEMHFW� WR� GHJUDGDWLRQ� LQ� WKH� QDWXUDOHQYLURQPHQW��PDLQO\� DV� D� UHVXOW� RI� FRPELQHGDFWLRQ� RI� DLU¶V� R[\JHQ� DQG� XOWUDYLROHWUDGLDWLRQ� IURP� VXQOLJKW�� $SSOLFDWLRQVLQYROYLQJ� VXFK� H[SRVXUH� UHVXOWHG� LQ� WKHLQWURGXFWLRQ� RI� VWDELOLVHG� 7DUQRIRUP� JUDGHV�ZKLFK� DUH� UHVLVWDQW� WR� XOWUDYLROHW� UDGLDWLRQ�+LJK� TXDOLW\� RI� 7DUQRIRUP� 89� �LQ� EODFNFRORXU��ZDV�FRQILUPHG�E\�D�SRVLWLYH�UHVXOW�RIWHVW�� FRQVLVWLQJ� RI� D� ����KRXU� H[SRVXUH� RISODVWLF� SDUWV� WR� D� VLPXODWHG� VXQOLJKW�� $IWHUVXFK� WHVWV�� SDUWV� PDGH� RI� 7DUQRIRUPGHPRQVWUDWHG� QHLWKHU� FKDQJHV� LQ� FRORXU�ZKLFK�LV�WKH�PDLQ�LQGLFDWLRQ�RI�GHWHULRUDWLRQRQ�FRORXUHG�SRO\DFHWDO�ZLWKRXW�89�DGGLWLYHV�QRU� VXUIDFH� FKDONLQJ�� FKDUDFWHULVWLF� IRUSRO\DFHWDOV�LQ�QDWXUDO�FRORXU�,Q� RUGHU� WR� LOOXVWUDWH� WKH� EHKDYLRXU� RI7DUQRIRUP� LQ� WKH� DLU� DV� D� IXQFWLRQ� RIWHPSHUDWXUH� DQG� GXUDWLRQ� RI� H[SRVXUH�� DFKDUDFWHULVWLF� LV� VKRZQ� LQGLFDWLQJ� WKDW� LW� LVSRVVLEOH� WR�XVH�SDUWV�PDGH�RI�7DUQRIRUP�DW�DWHPSHUDWXUH�RI����R&�IRU�RYHU�WZR�\HDUV�
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)LJXUH����(IIHFW�RI�WKH�WLPH�RI�KROGLQJ�LQ�DLU�DW�HQKDQFHGWHPSHUDWXUH�RQ�WKH�\LHOG�SRLQW�RI�7DUQRIRUP
7KXV� WKLV� WHPSHUDWXUH� LV� WKH� WHPSHUDWXUH� RIFRQWLQXRXV� RSHUDWLRQ�� SUHVHQWHG� LQ� WDEOH� ��+RZHYHU��LQ�RUGHU� WR�GHWHUPLQH� WKH�RSHUDWLQJ

WHPSHUDWXUH� RI�SDUWLFXODU� SDUWV�� WKH� HIIHFWV� RIVWUHVVHV�DQG� WKHLU�QDWXUH�VKRXOG�EH� WDNHQ� LQWRFRQVLGHUDWLRQ� DV� ZHOO�� 7KH� PD[LPXPLQVWDQWDQHRXV� RSHUDWLQJ� WHPSHUDWXUH� RI7DUQRIRUP�LV����R&�
�����(IIHFW�RI�KLJK�HQHUJ\�UDGLDWLRQ
$SDUW� IURP� XOWUDYLROHW� UDGLDWLRQ� GHVFULEHG� LQWKH� SUHYLRXV� VHFWLRQ�� W\SLFDO� KLJK�HQHUJ\UDGLDWLRQ� LQFOXGHV�JDPPD���;��DQG�EHWD� UD\V�6LPLODUO\� DV� LQ� FDVH� RI� XOWUDYLROHW� UDGLDWLRQ�H[SRVXUH�RI�SDUWV�PDGH�RI�7DUQRIRUP�WR�KLJK�HQHUJ\� UDGLDWLRQ� UHVXOWV� LQ� VXFK�V\PSWRPV� DVGDPDJH� WR� WKH� SRO\PHU� VWUXFWXUH� FDXVLQJGHWHULRUDWLRQ� RI� PHFKDQLFDO� SURSHUWLHV� DQGGHFRORXULVDWLRQ� �RI� FRORXUHG� 7DUQRIRUP�� RU\HOORZLQJ��RI�QDWXUDO�7DUQRIRUP���7KH�GHJUHHRI� GDPDJH� LV� D� IXQFWLRQ� RI� UDGLDWLRQ� GRVHDEVRUEHG��:KHQ�WKH� WRWDO�GRVH�RI� UDGLDWLRQ� LVDERXW� ��� N*\�� WKH� WHQVLOH� VWUHQJWK� GRHV� QRWFKDQJH� DW� DOO�� EXW� HORQJDWLRQ� DW� EUHDNGHFUHDVHV� E\� ��� �� ���� DV� D� UHVXOW� RI� FHUWDLQGDPDJH� GRQH� WR� WKH� SRO\PHU� VWUXFWXUH�� 7KXVWKLV� LV� WKH� PD[LPXP� GRVH� ZKLFK� FDQ� EHDEVRUEHG� E\� D� SDUW� PDGH� RI� 7DUQRIRUPZLWKRXW� D� ULVN� RI� DQ\� VLJQLILFDQW� GURS� LQPHFKDQLFDO�SURSHUWLHV�
�����)ODPPDELOLW\
7DUQRIRUP� LJQLWHV� LQ� WKH� SUHVHQFH� RI� IODPHVDQG�VWLOO�EXUQV�DIWHU�UHPRYLQJ�WKH�ILUH�VRXUFH�ZLWK� D�EOXLVK�� DOPRVW� LQYLVLEOH� IODPH��'XULQJFRPEXVWLRQ�� WKH� SODVWLF�PHOWV� DQG� GULSV� ZLWKEXUQLQJ� GURSV�� :KHQ� WKH� VXSSO\� RI� DLU� LVVXIILFLHQW�� SURGXFWV� RI� FRPEXVWLRQ� LQFOXGHFDUERQ� GLR[LGH� DQG�ZDWHU��:KHQ� WKH� DPRXQWRI� DLU� LV� LQVXIILFLHQW�� FDUERQ� PRQR[LGH� DQGGHFRPSRVLWLRQ� SURGXFWV� PD\� EH� UHOHDVHG�PDLQO\� LQFOXGLQJ� IRUPDOGHK\GH�� DOVR� EHLQJWKH�PDLQ� FRQVWLWXHQW� RI� JDVHV� HPLWWHG� E\� WKHSODVWLF� ZKHQ� H[WLQJXLVKHG�� 7DUQRIRUPFRPEXVWLRQ� UDWH� GHSHQGV� PDLQO\� RQ� WKHWKLFNQHVV�RI�SODVWLF�SDUWV�DQG�GHFUHDVHV�ZKHQWKH�WKLFNQHVV�JURZV�)ODPPDELOLW\� FODVVLILFDWLRQ� IRU� DOO�7DUQRIRUPJUDGHV�LV�IROORZLQJ�
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x 8/�����+%x )0966������%�������PP�,Q� FDVH� RI� WHVWLQJ� DFFRUGLQJ� WR� 8/���� 9��FODVVLILFDWLRQ� LV� QRW� SRVVLEOH�� PDLQO\� GXH� WRWKH�KLJK�R[\JHQ�FRQWHQW�LQ�SRO\PHU�VWUXFWXUH�
�����7R[LFRORJLFDO�DVSHFWV�RI7DUQRIRUP�
%DVLF� DSSURYDOV� LQFOXGH� VLWXDWLRQV� ZKHQ7DUQRIRUP�VKRXOG�EH� LQ� FRQWDFW�ZLWK� IRRG�RUGULQNLQJ�ZDWHU��)RU�(XURSHDQ�PDUNHW�WKHUH�DUHWRGD\� WKUHH� EDVLF� 'LUHFWLYHV� LVVXHG� E\� WKH(XURSHDQ�&RPPLVVLRQ�x �������(&� �� VWDWLQJ� SHUPLVVLEOH� OHYHOV� RIPLJUDWLRQ� RI� FRPSRQHQWV� RI� SODVWLF� LQWRIRRGVWXIIx �������(&� ±� UHJDUGLQJ� VLPXODQWV� RIIRRGVWXII�XVHG�LQ�PLJUDWLRQ�WHVWVx �������(&� ±� FRQWDLQLQJ� OLVW� RI� DOORZDEOHVWDUWLQJ� PDWHULDOV� IRU� PDQXIDFWXULQJ� RIIRRG�FRQWDFWLQJ�SODVWLFV2Q� WKH� *HUPDQ� PDUNHW� WKRVH� GLUHFWLYHV� DUHFROOHFWHG�DV�D�&RQVXPHU�$UWLFOHV�5HJXODWLRQV�%HGDUIVJHJHQVWlQGHYHURUGQXQJ�� %*92��ZKLFK� VWDWHV� WKDW� SODVWLF� FRXOG� EH� XVHG� IRUPDQXIDFWXUH�RI� FRQVXPHU�DUWLFOHV� �DV�GHILQHGLQ� )RRG� DQG� &RQVXPHU� $UWLFOHV� /DZ�/HEHQVPLWWHO�� XQG�%HGDUIVJHJHQVWlQGHJHVHW]�/0%*��LQ�FDVH�RI�IDFW�WKDW�x UHVLQ�LV�PDGH�RI�DSSURYHG�PRQRPHUVx PLJUDWLRQ� RI� UHVLQ� FRQVWLWXHQWV� GRHVQ¶WH[FHHG�DOORZDEOH�OLPLWVx ILQDO�DUWLFOH�LV�XVHG�LQ�DFFRUGDQFH�ZLWK�WKH\LQWHQWLRQ� DQG� GRHVQ¶W� FKDQJH� FRQWDFWLQJIRRG�WDVWH�DQ�RGRXU$GGLWLRQDOO\� WKHUH� LV� D� UDQJH� RI� SRO\DFHWDOVSHFLILF� UHTXLUHPHQWV�� L�H�� IRU�*HUPDQ\� WKHUHDUH� UHFRPPHQGDWLRQV� RI� )HGHUDO� ,QVWLWXWH� IRU&RQVXPHU� +HDOWK� 3URWHFWLRQ� DQG� 9HWHULQDU\0HGLFLQH��%J99��x ;;;,,,�±�$FHWDO�UHVLQVx ,;� ±� &RORUDQWV� IRU� WKH� FRORUDWLRQ� RISODVWLFV�DQG�RWKHU�SRO\PHUV�IRUx /,,� ±� )LOOHUV� IRU� FRQVXPHU� DUWLFOHV� IURPSODVWLFV

,Q� 8QLWHG� 6WDWHV� RI� $PHULFD� WKH� VDPHUHTXLUHPHQWV� FRXOG� EH� IRXQG� LQ� ��� &)5� ���������� LVVXHG� E\� )RRG� DQG� 'UXJ$GPLQLVWUDWLRQ��)'$��
%DVHG�RQ�RXU�WRGD\�NQRZOHGJH�ZH�FDQ�GHFODUHWKDW� DOO� QDWXUDO� JUDGHV� RI�7DUQRIRUP�PHHW� DOODERYH� UHTXLUHPHQWV�� L�H�� (&� ODZV�� HVSHFLDOO\%*92�DQG�%J99��DV�ZHOO�DV�)'$�
5HTXLUHPHQWV� WR� EH� PHW� E\� SODVWLFV� XVHG� LQWKH�SURGXFWLRQ�RI�WR\V�IRU�WKH�(XURSHDQ�8QLRQPDUNHW� DUH� GHILQHG� E\� (1� ����� VWDQGDUG´6DIHW\� RI� WR\V´�� 2Q� WKH� EDVLV� RI� FRQGXFWHGWHVWV�ZH� FDQ� FRQILUP� VXLWDELOLW\� RI� DOO� JUDGHVRI�IRU�WKLV�SXUSRVHV�
&RPSRVLWLRQ� RI� 7DUQRIRUP� GRHVQ¶W� LQFOXGHDQ\� KHDY\� PHWDOV� DQG� R]RQH� GHSOHWLQJFRPSRXQGV� DV� GHILQHG� E\� 0RQWUHDO¶V3URWRFRO�
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���352&(66,1*
7DUQRIRUP�PD\�EH� SURFHVVHG� E\� DOO�PHWKRGVW\SLFDO� IRU� WKHUPRSODVWLFV�� VXFK� DV� LQMHFWLRQPRXOGLQJ�� H[WUXVLRQ� DQG� FRPSUHVVLRQPRXOGLQJ�� ,QMHFWLRQ� PRXOGLQJ� LV� WKH� PRVWFRPPRQ� PHWKRG� IRU� SURFHVVLQJ� RI7DUQRIRUP�
'5<,1*'U\LQJ� 7DUQRIRUP� EHIRUH� SURFHVVLQJ� LV� QRWQHFHVVDU\��LI�WKH�SURFHVV�RI�WUDQVSRUWDWLRQ�DQGVWRUDJH�LV�FRQGXFWHG�DFFRUGLQJ�WR�WKH�UHOHYDQWUHTXLUHPHQWV�� L�H�� WUDQVSRUWDWLRQ� E\�PHDQV� RIFRYHUHG� YHKLFOHV�� VWRUDJH� DW� WHPSHUDWXUHVEHORZ� ���&� LQ� GU\� SODFHV�� IDU� IURP� KHDWVRXUFHV�� /RQJ�WHUP� VWRUDJH� RU� FRQWDFW� ZLWKPRLVWXUH� FDXVHV� WKH� ZDWHU� FRQWHQW� RI� WKHJUDQXODWHG� SURGXFW� WR� LQFUHDVH� XS� WR� ���� ��ZKLFK� PD\� PDNH� SURFHVVLQJ� GLIILFXOW�� 7KHFRPPRQ� V\PSWRPV� LQFOXGH� \HOORZLQJ�GXULQJSURFHVVLQJ� DQG� SRRU� DSSHDUDQFH� RI� SURGXFWVXUIDFH� �VLOYHU� VPXGJHV�� PLFUREOLVWHUV��� ,QVXFK� VLWXDWLRQV� LW� LV� QHFHVVDU\� WR� GU\7DUQRIRUP� DW� WHPSHUDWXUHV� EHWZHHQ� ����&DQG� ����&� IRU� �� WR� �� KRXUV� �WKH� OD\HU� RI7DUQRIRUP�EHLQJ�GULHG�RQ�VKHOI�GU\HUV�VKRXOGQRW� EH� WKLFNHU� WKDQ� �� FP��� ,I� WKH� SODVWLF� LVVWRUHG� DW� WHPSHUDWXUHV� EHORZ� ���&�� EHIRUHSURFHVVLQJ� LWV� WHPSHUDWXUH� VKRXOG� EHHTXDOLVHG� ZLWK� WKH� DPELHQW� WHPSHUDWXUH�� DVVWHDP� FRQWDLQHG� LQ� WKH� DLU� LV� OLNHO\� WRFRQGHQVH�RQ�FROG�7DUQRIRUP�
0(/7�7(03(5$785(0HOW� WHPSHUDWXUH� RI� 7DUQRIRUP� GXULQJSURFHVVLQJ�VKRXOG�EH�LQ�WKH�UDQJH�RI�����&�WR����&��EXW�WKH�DSSURSULDWH�WHPSHUDWXUH�VKRXOGEH� DGMXVWHG� HPSLULFDOO\� E\� WKH� SURFHVVRUGHSHQGLQJ� RQ� WKH� VSHFLILF� IHDWXUHV� RI� WKHSURFHVVLQJ� PDFKLQH�� PDQXIDFWXUHG� SURGXFWVDQG� SURFHVV� W\SH�� 7KHUPDO� VWDELOLW\� RI� WKHUHVLQ�VKRXOG�EH�DOVR� WDNHQ� LQWR�FRQVLGHUDWLRQ�DV�LW�GHWHUPLQHV�WKH�PD[LPXP�DOORZDEOH�WLPHWKDW� 7DUQRIRUP� PD\� EH� NHSW� LQ� D� JLYHQWHPSHUDWXUH�� DFFRUGLQJ� WR� WKH� FKDUDFWHULVWLFSUHVHQWHG�LQ�ILJ�����
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3HUPLVVLEOH�WHPSHUDWXUH�UDQJH�IRU7DUQRIRUP�SURFHVVLQJ

)LJXUH����7KHUPRVWDELOLW\�FXUYH�RI�7DUQRIRUP�GXULQJ�WKHSURFHVVLQJ� ��SHUPLVVLEOH� WHPSHUDWXUH� UDQJH� LV�EHORZ� WKHWKHUPRVWDELOLW\�FXUYH
$�SHULRG� IRU�ZKLFK� WKH� SODVWLF� LV� KHOG� LQ� WKHF\OLQGHU� RI� WKH� LQMHFWLRQ� PRXOGLQJ� XQLW� PD\EH�FDOFXODWHG�IURP�WKH�IROORZLQJ�IRUPXOD�

W PP WF\OLQGHULQMHFWLRQ F\FOH F\FOH u
ZKHUH� PF\OLQGHU ��ZHLJKW�RI�WKH�SODVWLFFRQWDLQHG�LQ�WKH�F\OLQGHU�PLQMHFWLRQ F\FOH����ZHLJKW�RI�WKHSODVWLF�LQMHFWHG�LQWR�WKH�PRXOGLQ�RQH�LQMHFWLRQ�F\FOH�WF\FOH ��LQMHFWLRQ�F\FOH�GXUDWLRQ�)RU�SUDFWLFDO�SXUSRVHV��WKLV�SHULRG�PD\�EHFDOFXODWHG�IURP�WKH�IROORZLQJ��VLPSOLILHGIRUPXOD�

W O O WF\FOH F\FOH u uPD[ �
ZKHUH� OPD[ ��PD[LPXP�VWURNH�RI�WKHVFUHZ�OF\FOH ��HIIHFWLYH�VWURNH�RI�WKHVFUHZ�LQ�WKH�GRVLQJ�SKDVH�VFUHZ�VWURNH�FRPELQHG�ZLWKLWV�URWDWLRQ��WF\FOH ��LQMHFWLRQ�F\FOH�GXUDWLRQ�&XUUHQW� WHPSHUDWXUH� RI� WKH� PHOW� PD\� EHGHWHUPLQHG�E\�D�WHPSHUDWXUH�VHQVRU��ZKLFK�LVEXLOW�LQ�WKH�SURFHVVLQJ�PDFKLQH��XVXDOO\�LQ�WKHQR]]OH��� :KHQ� VXFK� VHQVRU� LV� PLVVLQJ�� PHOWWHPSHUDWXUH� PD\� EH� GHWHUPLQHG� LQ� WKHIROORZLQJ�PDQQHU�
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x 'XULQJ� VWHDG\� UXQQLQJ� SKDVH� RI� WKHPDFKLQH� LQ� WKH� DXWRPDWLF� F\FOH�� WKH� F\FOHVKRXOG� EH� LQWHUUXSWHG� DIWHU� WKH� GRVLQJSKDVH� �IXOO\� UHWUDFWHG� VFUHZ�� DQG� WKHPHOWHG� PDWHULDO� VKRXOG� EH� LQMHFWHG� LQWR� DFRQWDLQHU� PDGH� RI� LQVXODWLQJ� PDWHULDO�ZRRG�� FHUDPLF� RU� SODVWLF� KDYLQJ� PHOWLQJWHPSHUDWXUH�PXFK�KLJKHU�WKDQ�WKH�H[SHFWHGWHPSHUDWXUH�RI�PHOWHG�7DUQRIRUP��x ,PPHGLDWHO\� DIWHU� LQMHFWLRQ�� D� WHPSHUDWXUHVHQVRU� �D� WKHUPRFRXSOH� RU� D� WKHUPLVWRU�KDYLQJ� D� YHU\� ORZ� WLPH� FRQVWDQW� �DQLQVWDQWDQHRXV� VHQVRU�� VKRXOG� EH� LQVHUWHGLQWR� WKH�PHOWHG� SODVWLF��7KH� VHQVRU� VKRXOGEH� IRUPHUO\� KHDWHG� XS� WR� D� WHPSHUDWXUHVLPLODU�WR�WKH�H[SHFWHG�OHYHO�x 1H[W�� WKH� PD[LPXP� LQVWDQWDQHRXVWHPSHUDWXUH�VKRXOG�EH�UHDG�RQ�WKH�VHQVRU�x :KHQ� WKH� FRQGLWLRQV� GHVFULEHG� DERYH� DUHPDLQWDLQHG�� WKH� WHPSHUDWXUH� UHDGLQJDFFXUDWHO\� UHIOHFWV� WKH� UHDO� WHPSHUDWXUH� RI7DUQRIRUP�PHOW�([FHHGLQJ� WKH� DOORZDEOH� WLPH� IRU� D� JLYHQWHPSHUDWXUH� PD\� FDXVH� GHFRPSRVLWLRQ� RI� WKHSODVWLF�� LQYROYLQJ� HPLVVLRQ� RI� GHWULPHQWDOJDVHRXV� SURGXFWV� �IRUPDOGHK\GH��� ,Q� VXFKVLWXDWLRQ� WKH� F\OLQGHU� VKRXOG� EH� HPSWLHG�� LWVKHDWLQJ�V\VWHP�VKRXOG�EH�FXW�RII�DQG�YHQWLODWLRQVKRXOG�EH�VZLWFKHG�RQ��'HJUDGHG�PDWHULDO�PD\EH� LPPHUVHG� LQ� ZDWHU� LQ� RUGHU� WR� OLPLW� WKHHPLVVLRQ�RI�JDVHRXV�SURGXFWV�RI�GHFRPSRVLWLRQ�,Q�FDVH�RI�GRZQWLPH��WKH�F\OLQGHU�WHPSHUDWXUHVKRXOG� EH� ORZHUHG� WR� ���R&�� /RQJHUGRZQWLPHV� �ODVWLQJ� VHYHUDO� GD\V�� UHTXLUH� WKHF\OLQGHU� WR� EH� HPSWLHG� LQ� RUGHU� WR� DYRLG� DSRWHQWLDO�WKHUPDO�GHJUDGDWLRQ�
&+$1*(� )520� 7$512)250� 72$127+(5�5(6,17KH�PDWHULDO�UHPDLQLQJ�LQ�WKH�F\OLQGHU�VKRXOGEH�UHPRYHG�E\�HQGLQJ�WKH�F\FOH��UHWUDFWLQJ�WKHLQMHFWLRQ� XQLW� IURP� WKH� PRXOG�� PRYLQJ� WKHVFUHZ�IRUZDUG�WR� LWV�H[WUHPH�SRVLWLRQ��VHWWLQJD�KLJK�FRXQWHU�SUHVVXUH�DQG�PDQXDO�VZLWFKLQJRI� WKH� GRVLQJ� DFWLRQ� �WKH� VFUHZ� URWDWHV�� EXWGRHV� QRW� UHWUDFW��� ,Q� RUGHU� WR� UHPRYH7DUQRIRUP� UHVLGXH�� WKH� PDFKLQH� VKRXOG� EHIOXVKHG� �E\� SHUIRUPLQJ� LQMHFWLRQ�� ZLWKSRO\HWK\OHQH�� SRO\SURS\OHQH�� SRO\VW\UHQH� RU

DQRWKHU� DSSURSULDWH� FOHDQLQJ� PDWHULDO�� 7KHFOHDQLQJ� SURFHVV� VKRXOG� EH� FRQGXFWHG� LQ� WKHUDQJH� RI� 7DUQRIRUP� SURFHVVLQJ� WHPSHUDWXUHV�EHWZHHQ�����&�DQG�����&��
&+$1*(�)520�$127+(5�5(6,1�727$512)2506XFK� SURFHGXUH�� DV� PHQWLRQHG� DERYH��SXUJLQJ�� IOXVKLQJ� HWF��� LV� WR� EH� FRQGXFWHG� DWWKH� SURFHVVLQJ� WHPSHUDWXUHV� RI� WKH� IRUPHUSODVWLF�� DQG� VXEVHTXHQWO\� WKH� WHPSHUDWXUH� RIWKH�PDFKLQH� VKRXOG�EH� VZLWFKHG� WR� WKH� UDQJHVXLWDEOH�IRU�7DUQRIRUP��:KHQ�VZLWFKLQJ�IURP39&� WR� 7DUQRIRUP� RFFXUV�� DSDUW� IURP� WKHSURFHGXUH� GHVFULEHG� DERYH� LW� LV� QHFHVVDU\� WRFOHDQ� �PHFKDQLFDOO\�� DW� OHDVW� WKH� QR]]OH�� DV7DUQRIRUP� FRQWDPLQDWHG� ZLWK� 39&� UHVLGXHPD\� SRWHQWLDOO\� GHFRPSRVH� DQG� HPLWGHWULPHQWDO� JDVHRXV� SURGXFWV� RI� VXFKGHFRPSRVLWLRQ�
5(&<&/,1*5HF\FOLQJ� RI� XQFRQWDPLQDWHG� 7DUQRIRUPZDVWH�SURGXFWV��UXQQHUV��VKRUW�VKRWV��GHIHFWLYHPRXOGLQJV� DQG� SURGXFWV�� LV� SRVVLEOH� E\PLOOLQJ� WKHP� LQ� VORZ�VSHHG�PLOOV�DQG�PL[LQJZLWK� IUHVK� PDWHULDO�� 7KH� DPRXQW� RI� WKHUHF\FOHG� PDWHULDO� DGGHG� PD\� UHDFK� HYHQ����� LQ� FDVH� RI� XQVRSKLVWLFDWHG� SURGXFWVZLWK� ORZ�TXDOLW\� UHTXLUHPHQWV�� WKXV�FRPSOHWHUHF\FOLQJ� LV�SRVVLEOH� DW� WKLV� SURFHVVLQJ� VWDJH�+RZHYHU�� WKH� PDQXIDFWXUHU� VKRXOG� HYDOXDWHWKH�HIIHFWV�RI�WKH�UHF\FOHG�PDWHULDO�FRQWHQW�RQWKH�LPSRUWDQW�SURGXFW�SURSHUWLHV��2WKHU�LVVXHVFRQFHUQLQJ� UHF\FOLQJ� RI� 7DUQRIRUP� DUHGLVFXVVHG�LQ�VHFWLRQ�����
&2/285,1*7DUQRIRUP� PD\� EH� FRORXUHG� GXULQJ� WKHLQMHFWLRQ�PRXOGLQJ�SURFHVV��EXW�WKH�IROORZLQJUHTXLUHPHQWV�PXVW�EH�IXOILOOHG�x $�FRORXU�FRQFHQWUDWH�GHVLJQHG�IRU�LQMHFWLRQPRXOGLQJ� VKRXOG� EH� XVHG� �FDUULHU�SRO\DFHWDO� RU� XQLYHUVDO� FRPSDWLEOH� ZLWK7DUQRIRUP��� FRQWDLQLQJ� FRORUDQWV� KDYLQJWKHUPDO� UHVLVWDQFH� DW� OHDVW� ����&�&KHPLFDO�SURSHUWLHV�RI�FRORUDQWV�VKRXOG�EH
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QHXWUDO�� LQ� RUGHU� WR� DYRLG� DQ\� SRWHQWLDOGHJUDGDWLRQ�RI�7DUQRIRUP�x 7KH�UHVLQ�VKRXOG�EH�KRPRJHQHRXVO\�PL[HGZLWK�WKH�FRORUDQWV�E\�VHOHFWLQJ�DSSURSULDWHSDUDPHWHUV� RI� WKH� GRVLQJ� F\FOH� �UHODWLYHO\ORZ� URWDWLRQDO� VSHHG� RI� WKH� VFUHZ�� RU� E\XVLQJ� D� PL[LQJ� KHDG� ZKLFK� IRUFHV� WKHGLVSHUVLRQ� RI� WKH� SLJPHQW� E\� UHSHDWHGFKDQJHV� RI� WKH� GLUHFWLRQ� RI� IORZ� RI� WKHPHOW�$Q� RSWLPXP� VROXWLRQ� LV�� KRZHYHU�� WR� XVHPDVV�FRORXUHG� PDWHULDO�� LQ� ZKLFK� RSWLPXPGLVSHUVLRQ�RI�WKH�SLJPHQW�LV�HQVXUHG�
�����,QMHFWLRQ�PRXOGLQJ
0$&+,1(7DUQRIRUP�PD\� EH� SURFHVVHG� RQ� DOO� W\SHV�RILQMHFWLRQ� PRXOGLQJ� PDFKLQHV� HTXLSSHG� ZLWKXQLYHUVDO� VFUHZV�� +RZHYHU�� D� VFUHZFRQIRUPLQJ� WR� WKH� VSHFLILFDWLRQ� JLYHQ� EHORZSURYLGHV� WKH� RSWLPXP� SURFHVVLQJ� FRQGLWLRQVDV�ZHOO�DV�KLJK�RXWSXW�x VFUHZ�OHQJWK� ��������'x IHHG�]RQH� �������'x FRPSUHVVLRQ�]RQH� ������'x GRVLQJ�]RQH� ������'x VFUHZ�SLWFK� ����������'x FRPSUHVVLRQ� UDWLR� �UDWLR� RI� WKH� VFUHZ� FRLOGHSWK� LQ� WKH� IHHG� ]RQH� WR� WKH� GHSWK� LQ� WKHGRVLQJ�]RQH������������7DUQRIRUP�����������RWKHU�JUDGHV�7DUQRIRUP� PD\� EH� SURFHVVHG� RQ� LQMHFWLRQPRXOGLQJ� PDFKLQHV� HTXLSSHG� ZLWK� RSHQQR]]OHV��LQ�VXFK�GHVLJQ�LW� LV�UHFRPPHQGHG� WRXVH� D� QRQ�UHWXUQ� YDOYH� LQVWDOOHG� EHWZHHQ� WKHQR]]OH� DQG� WKH� F\OLQGHU�� RU� QHHGOH�W\SHFORVLQJ�QR]]OHV�
028/'7KH� GHVLJQ� RI� WKH� PRXOG� VKRXOG� WDNH� LQWRDFFRXQW�UHODWLYHO\�KLJK�PRXOGLQJ�VKULQNDJH�RI7DUQRIRUP�� 7KH� WRWDO� VKULQNDJH�� EHLQJ� WKHVXP�RI�WKH�SURFHVVLQJ�VKULQNDJH��PHDVXUHG���KRXUV� DIWHU� WKH� LQMHFWLRQ�� DQG� WKH� DIWHU�VKULQNDJH� �RFFXUULQJ� GXULQJ� WKH� ZKROH

OLIHWLPH� RI� WKH� SURGXFW�� LV� D� IXQFWLRQ� RI� IRXUSDUDPHWHUV�� PRXOG� WHPSHUDWXUH� �VWURQJUHODWLRQVKLS��� KROG� SUHVVXUH�� KROG� SUHVVXUHWLPH� DQG� SDUW� ZDOO� WKLFNQHVV� �ZHDNHUUHODWLRQVKLSV��7KHVH�UHODWLRQVKLSV�DUH�JUDSKLFDOO\� LOOXVWUDWHGRQ�JUDSKV�
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)LJXUH� ��� 'HSHQGHQFH� RI� 7DUQRIRUP� VKULQNDJH� RQ� WKHZDOO� WKLFNQHVV� RI� D� PRXOGLQJ� SDUW� �PRXOG� WHPSHUDWXUH��q&��KROG�SUHVVXUH�����03D��PHOW�WHPSHUDWXUH����q&�
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)LJXUH����7DUQRIRUP�VKULQNDJH�FKDUDFWHULVWLFV�DV�DIXQFWLRQ�RI�WKH�PRXOG�WHPSHUDWXUH��ZDOO�WKLFNQHVV�RI�DPRXOGLQJ�SDUW�����PP��KROG�SUHVVXUH�����03D��PHOWWHPSHUDWXUH����q&��WKH�PHDVXUHPHQW�DIWHU�RQH�KRXU�VLQFHWKH�LQMHFWLRQ�
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)LJXUH� ��� 3URFHVVLQJ� VKULQNDJH� RI� 7DUQRIRUP� DV� DIXQFWLRQ�RI�KROG�SUHVVXUH� �ZDOO� WKLFNQHVV� RI� D�PRXOGLQJSDUW� �� PP�� PRXOG� WHPSHUDWXUH� ��q&�� PHOW� WHPSHUDWXUH���q&�
,Q� SUDFWLFH�� WKUHH� W\SHV� RI� LQMHFWLRQ� DUHFRQVLGHUHG�� UHJXODU� �WROHUDQFH� OLPLW�� r���PRXOG� WHPSHUDWXUH�� ���&��� WHFKQLFDO�WROHUDQFH� OLPLW�� r������ PRXOG� WHPSHUDWXUH����&�� DQG� SUHFLVLRQ� �WROHUDQFH� OLPLW�� r�����PRXOG� WHPSHUDWXUH�� ����&��� 7KH� WROHUDQFHOLPLWV�VSHFLILHG�DERYH�DSSO\�WR�VL]HV�DERYH���PP�� :KHQ� DOO� LQMHFWLRQ� SDUDPHWHUV� DUHVHOHFWHG�DFFRUGLQJ�WR�WKH�FKDUDFWHULVWLFV�RI�WKHUHVLQ��LW�LV�SRVVLEOH�WR�SURGXFH�PRXOGHG�SLHFHVKDYLQJ� GLPHQVLRQDO� SUHFLVLRQ� UHTXLUHG� E\WKHLU�HQYLVDJHG�DSSOLFDWLRQV��,Q�FDVH�RI�WKLFN�ZDOOHG� PRXOGHG� SDUWV�� VHDVRQLQJ� DW� DWHPSHUDWXUH� RI� ����&� IRU� D� SHULRG� RI� ��PLQXWHV� SHU� HDFK� ��PP� RI� ZDOO� WKLFNQHVV� LVUHFRPPHQGHG�� DV� WKLV� OHDGV� WR�D� UHGXFWLRQ�RILQWHUQDO�VWUHVVHV�$QRWKHU� VLJQLILFDQW� LVVXH� LQIOXHQFLQJ� WKHSURFHVV�RI�LQMHFWLRQ�PRXOGLQJ�RI�7DUQRIRUP�LVWKH� GHVLJQ� RI� PRXOG� UXQQHUV� DQG� JDWHV�� 7KHIROORZLQJ� UHFRPPHQGDWLRQV� VKRXOG� EHREVHUYHG�x *DWHV�VKRXOG�EH�SODFHG�LQ�WKH�WKLFNHVW�SDUWRI�WKH�PRXOGHG�SDUW�x 7KH�GLDPHWHU�RI�WKH�JDWH�VKRXOG�EH�DW�OHDVWHTXDO� WR� D� KDOI� RI� WKH� WKLFNQHVV� RI� WKHPRXOGHG�SDUW�QHDU�WR�WKH�JDWH�x 7KH�OHQJWK�RI�WKH�JDWH�VKRXOG�EH�PLQLPLVHG�PD[LPXP�OHQJWK�����PP��

x 7KH� GLDPHWHU� RI� WKH� UXQQHU� VKRXOG� EH� DWOHDVW� �����RI� WKH� ODUJHVW� WKLFNQHVV� RI� WKHPRXOGHG�SDUW�x 7KH� V\VWHP� RI� UXQQHUV� VKRXOG� HQVXUHXQFRQVWUDLQHG� IORZ� RI� WKH�PHOW� GXULQJ� WKHILOOLQJ�SKDVH�DQG�WKH�KROG�SUHVVXUH�SKDVH�,Q�FDVH�RI�XVLQJ�PHWDO� LQVHUWV�� LW� LV�QHFHVVDU\WR� KHDW� XS� LQLWLDOO\� DOO�PHWDO� SDUWV� DW� OHDVW� WRWKH� WHPSHUDWXUH� RI� WKH� PRXOG�� 7KLV� ZLOOSURWHFW� WKH� PRXOGLQJ� DJDLQVW� KLJK� LQWHUQDOVWUHVVHV�� IUHTXHQWO\� OHDGLQJ� WR� SURGXFWGDPDJH�
352&(66,1*�&21',7,216$FKLHYLQJ� WKH� EHVW� SDUWV� GXULQJ� LQMHFWLRQPRXOGLQJ�RI�7DUQRIRUP�LV�SRVVLEOH�DV�D�UHVXOWRI�DSSURSULDWH�FU\VWDOOLVDWLRQ�FRQGLWLRQV�RI�WKHUHVLQ�� L�H�� LQMHFWLRQ� PRXOG� WHPSHUDWXUHEHWZHHQ� ��R&� DQG� ���R&�� FODPSLQJ� SUHVVXUHEHWZHHQ� �� 03D� DQG� ���� 03D� DQG� KROGSUHVVXUH� WLPH� VHOHFWHG� H[SHULPHQWDOO\� DV� DIXQFWLRQ�RI�WKH�SURGXFW�ZHLJKW�2SWLPLVDWLRQ� RI� WKH� SURFHVV� SDUDPHWHUV� IRU� DJLYHQ� SURGXFW�PDGH� RI� 7DUQRIRUP� VKRXOG� EHSHUIRUPHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�VFKHPH�x 6HW�WKH�WHPSHUDWXUHV�LQ�WKH�IHHG�F\OLQGHU�VRDV� WR� REWDLQ� WKH� DSSURSULDWH� UDQJH� RI�PHOWWHPSHUDWXUHV�IURP�����&�WR�����&������&IRU� PRXOGLQJV� ZLWK� FRPSOH[� IORZ� SDWKV��$Q� H[DPSOH� RI� WHPSHUDWXUH� SURILOH� LVVKRZQ� EHORZ� �QXPEHULQJ� RI� ]RQHV� IURPWKH�IHHG�KRSSHU�VLGH��]RQH�� ����&]RQH�� ����&]RQH�� ����&QR]]OH ����&

$IWHU�LQLWLDO�VHWWLQJ�RI�WKH�SDUDPHWHUV��WKH\VKRXOG� EH� FRUUHFWHG� GXULQJ� WKH� F\FOH� E\UHDGLQJ� WKH� PHDVXUHG� PHOW� WHPSHUDWXUH�UHFRPPHQGHG� WHPSHUDWXUH� RI� PHOWHG7DUQRIRUP������&���7KH� LQIOXHQFH� RI� KHDWJHQHUDWHG� E\� WKH� VKHDU� RI� WKH� PHOW� LQ� WKHGRVLQJ� SKDVH� DQG� GXULQJ� IORZV� WKURXJKJDWHV�VKRXOG�EH�DOVR�WDNHQ�LQWR�DFFRXQW����03D� SUHVVXUH� GURS� DW� WKH� JDWH� ULVHV� WKHWHPSHUDWXUH�RI�WKH�PHOW�E\�����&��x 7KH�WHPSHUDWXUH�RI�WKH�PRXOG�LQQHU�VXUIDFHVKRXOG� UDQJH� EHWZHHQ� ���&� DQG� ����&
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�GHSHQGLQJ� RQ� WKH� GHVLUHG� GLPHQVLRQDOWROHUDQFH� RI� WKH� PRXOGHG� SDUW��� 7R� UHDFKWKLV� WHPSHUDWXUH�� SURSHU� DGMXVWPHQW� RI� WKHWKHUPRVWDW� LV� UHTXLUHG� �WKH� WHPSHUDWXUH� VHWRQ�WKH�WKHUPRVWDW�VKRXOG�EH�KLJKHU�WKDQ�WKHH[SHFWHG�PRXOG�WHPSHUDWXUH��DV�VRPH�KHDWLV�ORVV�WR� WKH�HQYLURQPHQW���$IWHU�UHDFKLQJWKHUPDO� HTXLOLEULXP� GXULQJ� WKH� SURFHVV� RILQMHFWLRQ�� WKH� WHPSHUDWXUH� RI� PRXOGFDYLWLHV� VKRXOG� EH� PHDVXUHG� E\� DQLQVWDQWDQHRXV� WKHUPRPHWHU� DQG� WKH� VHWWLQJRI� WKH� WKHUPRVWDW� VKRXOG� EH� DGMXVWHGFRUUHVSRQGLQJO\�x 6HW� WKH� SHULSKHUDO� VSHHG� RI� WKH� VFUHZ� �X�GXULQJ�WKH�GRVLQJ�SKDVH�LQ�WKH�UDQJH�RI����WR� ���� P�V�� ZKLFK� JLYHV� WKH� IROORZLQJURWDWLRQDO� VSHHG� RI� WKH� VFUHZ� �' LV� WKHVFUHZ�GLDPHWHU�H[SUHVVHG�LQ�PHWUHV��
Q X'V ��

S >USP@

)RU� WKH� UDQJH� RI� 7DUQRIRUP� PHOWWHPSHUDWXUHV� VSHFLILHG� DERYH�� DQ�RSWLPXPURWDWLRQDO�VSHHG�RI�WKH�VFUHZ�VKRXOG�HQVXUHSURSHU� KRPRJHQLVDWLRQ�� ,Q� RUGHU� WR� DVVHVVWKH� DFFXUDF\� RI� KRPRJHQLVDWLRQ� WKHIROORZLQJ�WHVW�PD\�EH�FRQGXFWHG��� :KHQ� WKH� PDFKLQH� UXQV� VWHDGLO\� LQ� WKHDXWRPDWLF� F\FOH�� LQWHUUXSW� WKH�F\FOH� DIWHUWKH� GRVLQJ� SKDVH� �IXOO\� UHWUDFWHG� VFUHZ�DQG� SHUIRUP� D� IUHH� LQMHFWLRQ� RI� WKHPDWHULDO��� )HHG� D� GRVH� RI� PDWHULDO� DQG� SHUIRUP� DIUHH�LQMHFWLRQ�DJDLQ��� 5HSHDW� WKLV� RSHUDWLRQ� XQWLO� XQPHOWHGSDUWLFOHV�FDQ�EH�REVHUYHG�LQ�WKH�PHOW���:KHQ�WKH�SURFHVV�VHWWLQJV�DUH�FRUUHFW�� DWOHDVW� WKUHH� ILUVW� LQMHFWLRQV� VKRXOG�EH� IUHHRI� XQPHOWHG� SHOOHWV� �RSWLPXP� VHWWLQJVSURYLGH�VL[�VXFK�LQMHFWLRQV���� ,I� XQPHOWHG�PDWHULDO� DSSHDUV� HDUOLHU� WKDWDIWHU� WKUHH� LQMHFWLRQV�� WKH� WHPSHUDWXUH� RIWKH� PHOW� VKRXOG� EH� LQFUHDVHG�� WKHURWDWLRQDO� VSHHG� RI� WKH� VFUHZ� VKRXOG� EHGHFUHDVHG�RU� WKH� EDFNSUHVVXUH� VKRXOG� EHLQFUHDVHG�x 7KH�EDFNSUHVVXUH�VKRXOG�EH�EHWZHHQ���DQG��03D���������EDU��

x 7KH� LQMHFWLRQ� SUHVVXUH� VKRXOG� EH� HTXDO� WRWKH� KROG� SUHVVXUH� DQG� VKRXOG� EH� LQ� WKHUDQJH�RI����WR�����03D������WR������EDUV��x 7KH� LQMHFWLRQ� UDWH� VKRXOG� HQVXUH� SURSHUILOOLQJ� RI� WKH�PRXOG�� ZLWKRXW� GLVWXUEDQFHVFDXVHG� E\� SUHPDWXUH� FU\VWDOOLVDWLRQ� RI� WKHUHVLQ�� +RZHYHU�� WKH� LQIOXHQFH� RI� WKHLQMHFWLRQ� UDWH� RQ� WKH� LPSRUWDQW� VWUHQJWKSDUDPHWHUV� RI� WKH� SURGXFW� VKRXOG� EHHYDOXDWHG� H[SHULPHQWDOO\�� EHFDXVH� ZKHQWKH� LQMHFWLRQ� UDWH� GHFUHDVHV� �WKH� WLPH� RILQMHFWLRQ� LV� ORQJHU��� WKH� LPSDFW� VWUHQJWK�RIWKH� SURGXFWV� JURZV�� 7KXV� WKH� RSWLPXPLQMHFWLRQ�UDWH�LV�D�FRPSURPLVH�EHWZHHQ�WKHH[SHFWHG�VWUHQJWK�SURSHUWLHV�RI�WKH�SURGXFWDQG�WKH�VLPSOLFLW\�RI�WKH�LQMHFWLRQ�SURFHVV�,Q� JHQHUDO�� WKH� LQMHFWLRQ� WLPH� IRU� WKLFN�ZDOOHG�PRXOGLQJV� LV� VKRUWHU� WKDQ� IRU� WKLQ�ZDOOHG�SDUWV�x 7KH� GXUDWLRQ� RI� WKH� KROG� SUHVVXUH� SKDVHVKRXOG� EH� RSWLPLVHG� E\� WKH� HYDOXDWLRQ� RIWKH�PRXOGLQJ�VL]HV�DQG�ZHLJKWV��DFFRUGLQJWR�WKH�FKDUDFWHULVWLF�JLYHQ�EHORZ�

&RPSUHVVLRQ�WLPH�>V@
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2SWLPXP�FRPSUHVVLRQWLPH�����03D�2SWLPXP�FRPSUHVVLRQWLPH������03D�
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7H ��GHPRXOGLQJ�WHPSHUDWXUH�����&��DQG�QH[W�FRUUHFWHG�DFFRUGLQJ�WR�WKH�GHVLUHGGLPHQVLRQDO� WROHUDQFH� RI� WKH� SURGXFW�ORQJHU�FRROLQJ� WLPH�UHGXFHV� WKH�VFDWWHU�RISURGXFW�GLPHQVLRQV��x $V� LW� LV� QHFHVVDU\� WR� FRPSHQVDWH� WKHPRXOGLQJ� VKULQNDJH� ORVVHV�� LW� LVUHFRPPHQGHG� WR�PDLQWDLQ� D� UHVLQ� FXVKLRQLQ�WKH�F\OLQGHU�KDYLQJ�D�YROXPH�XS�WR����RI�WKH�GRVLQJ�VWURNH�
$V� DQ� H[DPSOH� RI� WKH� LQMHFWLRQ� SURFHVVSDUDPHWHUV�� WKH� UHTXLUHPHQWV� RI� ,62� ����VWDQGDUG� PD\� EH� VSHFLILHG�� FRQFHUQLQJ� WKHSURFHVV� RI� LQMHFWLRQ� PRXOGLQJ� RI� VSHFLPHQVIRU�WHQVLOH�WHVWV��PDGH�RI�DFHWDO�FRSRO\PHU�x PHOW�WHPSHUDWXUH ����r ��&x PRXOG�WHPSHUDWXUH ���r ��&x FRPSOHWH�F\FOH�WLPH ���WR����Vx DYHUDJH�LQMHFWLRQ�UDWH�Y ����r ����PP�VFRPSXWHG�IURP�WKH�IROORZLQJ�IRUPXODY ' YQ $Z S 
 

 
��ZKHUH ' ��VFUHZ�GLDPHWHU�>PP@�YZ ��OLQHDU�VSHHG�RI�WKH�VFUHZGXULQJ�LQMHFWLRQ�>PP�V@�Q ��QXPEHU�RI�FDYLWLHV�LQ�WKHPRXOG�$ ��FURVV�VHFWLRQDO�DUHD�RI�WKHPRXOGHG�SDUW�LQ�WKH�WHVWHGUDQJH�>PP�@x KROG�SUHVVXUH�WLPH ���WR����Vx KROG�SUHVVXUH ���WR����03Dx FRROLQJ�WLPH ���WR����Vx EDFN�SUHVVXUH ����WR�����03D
2SWLPDOO\�VHOHFWHG�SDUDPHWHUV�RI�WKH�LQMHFWLRQSURFHVV�HQVXUH�GLPHQVLRQDO�VWDELOLW\�DQG�KLJKPHFKDQLFDO� SURSHUWLHV� RI� SDUWV� PDGH� RI7DUQRIRUP��,Q�RUGHU�WR�VHOHFW�WKHVH�SDUDPHWHUVIRU� VPDOO�� SUHFLVLRQ� SDUWV�� ZH� DGYLVH� WRSHUIRUP� D� FRPSXWHU� VLPXODWLRQ� RI� WKHLQMHFWLRQ� SURFHVV� EHIRUH� WKH� PRXOG� LV� PDGH�7KLV� SUHYHQWV� IURP� DGGLWLRQDO� FRVWV� LQYROYHGE\� QHFHVVDU\� FRUUHFWLRQV� RI� WKH� WRROLQJ�UHVXOWLQJ�IURP�VSHFLILF�IHDWXUHV�RI�7DUQRIRUP�SDUWLFXODUO\�IURP�LWV�VKULQNDJH�FKDUDFWHULVWLF�

�����([WUXVLRQ
0$7(5,$/7DUQRIRUP����� LV�D�VWDQGDUG�H[WUXVLRQ�JUDGH�,W� LV�XVHG� LQ� VHPL�ILQLVKHG�SURGXFWV� UHTXLULQJIXUWKHU�PHFKDQLFDO�SURFHVVLQJ��VXFK�DV�SLSHV�URGV�DQG�SODWHV�
0$&+,1(([WUXVLRQ� RI� 7DUQRIRUP� LV� FRQGXFWHGH[FOXVLYHO\� RQ� VLQJOH�VFUHZ� H[WUXGHUV� KDYLQJWKH�IROORZLQJ�VSHFLILFDWLRQV�x VFUHZ�OHQJWK� �������������'x IHHG�]RQH� ������'x FRPSUHVVLRQ�]RQH� ������'x GRVLQJ�]RQH� �������'x VFUHZ�SLWFK� | ����'x FRPSUHVVLRQ� UDWLR� �UDWLR� RI� WKH� VFUHZ� FRLOGHSWK� LQ� WKH� IHHG� ]RQH� WR� WKH� GHSWK� LQ� WKHGRVLQJ�]RQH�������������7HPSHUDWXUH� VHWWLQJV� VKRXOG� HQVXUH� WKDW� WKHWHPSHUDWXUH�RI�WKH�PHOW�LV�EHWZHHQ�����&�DQG����&�� $ FRQVLGHUDEO\� ORQJ� WLPH� IRU� ZKLFKWKH�PDWHULDO�UHPDLQV�LQ�WKH�H[WUXGHU�VKRXOG�EHWDNHQ�LQWR�DFFRXQW�
52'67\SLFDO� OLQH� FRQVLVWLQJ� RI� D� VLQJOH�VFUHZH[WUXGHU�� DQ� LQGLUHFW�ZDWHU�FRROHG� FDOLEUDWLQJKHDG�� D� FRROLQJ� EDWK� DQG� D� MDZ�W\SH� SXOO�RIIGHYLFH� DSSO\LQJ� KLJK� EDFN� SUHVVXUH� WR� WKHVHFWLRQ�EHLQJ� H[WUXGHG�� LQ�RUGHU� WR�SUHYHQW� LWIURP� WKH� IRUPDWLRQ� RI� FRQWUDFWLRQ� FDYLWLHV�7\SLFDO�SXOO�RII�VSHHGV�DUH�EHWZHHQ���DQG���PP�PLQ�DW�RXWSXWV�RI��� WR����NJ�K� IRU�VLQJOHH[WUXVLRQ�GLHV�DQG�DERXW����NJ�K� IRU�PXOWLSOHGLHV��7\SLFDO�URWDWLRQDO�VSHHGV�RI�WKH�VFUHZ�GRQRW�H[FHHG����USP��5RGV�PDQXIDFWXUHG�LQ�WKLVPDQQHU� KDYH� UHODWLYHO\� KLJK� LQWHUQDO� VWUHVVHVDQG� UHTXLUH� WKHUPDO� WUHDWPHQW� LQ� WKH� IRUP� RIDQQHDOLQJ� LQ� DLU�� QLWURJHQ�� ZD[� RU� RLO�� DWWHPSHUDWXUHV�EHWZHHQ����R&�DQG����R&��7KHGXUDWLRQ� RI� VXFK� WUHDWPHQW� GHSHQGV� RQ� WKHVHFWLRQ� GLPHQVLRQV�� HDFK� PLOOLPHWUH� RIWKLFNQHVV�UHTXLUHV����PLQXWHV�RI�WUHDWPHQW��,QRUGHU� WR� DYRLG� VHFRQGDU\� VWUHVVHV� GXULQJ



��

KHDWLQJ� DQG� FRROLQJ�� WKHVH� SURFHVVHV� VKRXOGEH�FDUULHG�RXW�DW�D�UDWH�RI���R&�K��KHDWLQJ��DQG��R&�K��FRROLQJ��
3,3(6�$1'�+2//2:�352),/(63LSHV� DUH� PDGH� RQ� D� OLQH� FRQVLVWLQJ� RI� DQH[WUXGHU�� GLH� KHDG�� FDOLEUDWRU� �YDFXXP� ZDWHUEDWK� ZLWK� VHW� RI� GUDZ� SODWHV� IRU� RXWVLGHGLDPHWHUV�EHORZ����PP��YDFXXP�GHYLFH�RQO\IRU� ODUJHU� GLDPHWHUV��� D� FRROLQJ� EDWK�� D� SXOO�RII�GHYLFH�DQG�D�PHDVXULQJ�GHYLFH�FRQWUROOLQJSLSH� GLDPHWHU� DQG� ZDOO� WKLFNQHVV�� 0RXOGLQJVKULQNDJH� UHDFKHV� ������ WKXV� WKH� LQQHUGLDPHWHU� RI� WKH� FDOLEUDWRU� VKRXOG� EH� ODUJHUWKDQ� WKH� GHVLUHG� RXWVLGH� GLDPHWHU� E\� WKLVYDOXH��7KH�H[WUXVLRQ�GLH�JDS�VKRXOG�EH���WR��WLPHV�ODUJHU�WKDQ�WKH�H[SHFWHG�ZDOO�WKLFNQHVV�
3/$7(63ODWHV� DUH� PDGH� RQ� D� OLQH� FRQVLVWLQJ� RI� DQH[WUXGHU�� D� VKHHW� GLH�� D� WULSOH� UROOLQJ� PLOO�� DSXOO�RII�GHYLFH�DQG�D�WKLFNQHVV�FRQWURO�GHYLFH�,W� LV� LPSRUWDQW� WR� UHGXFH� WKH�JDS�EHWZHHQ�WKHH[WUXVLRQ�GLH�DQG�WKH�WDNH�XS�UROO�WR�PLQLPXP�IHZ� PLOOLPHWUHV��� ,Q� WKH� PDQXIDFWXULQJ� RISODWHV�ZKLFK� DUH� �� WR� ��PP� WKLFN� DQG� XS� WR�����PP�ZLGH��H[WUXGHUV�ZLWK�VFUHZ�GLDPHWHUEHWZHHQ����DQG�����PP�DUH�PRVW�FRPPRQ��,QRUGHU� WR� LPSURYH� WKH�TXDOLW\�RI�SODWH� VXUIDFH�SODVWLF�PHOW�PD\�EH�GHJDVVHG�LQ�WKH�GHJDVVLQJ]RQH� ����� '� ORQJ�� LQVWDOOHG� LQ� WKH� PLGGOH� RIWKH�H[WUXGHU�� ,Q� VXFK�FRQILJXUDWLRQ� WKH� VFUHZKDV� WZR� VHJPHQWV� FRUUHVSRQGLQJ� WR� WKHVSHFLILFDWLRQV�JLYHQ�DERYH��7KH� ILUVW� VHJPHQWKDV� D� FRPSUHVVLRQ� UDWLR� RI� ����� ZKLOH� WKLVSDUDPHWHU� IRU� WKH� VHFRQG� VHJPHQW� �DIWHU� WKHGHJDVVLQJ� ]RQH�� HTXDOV� ����� 7KH� WHPSHUDWXUHRI�WKH�UROOV�VKRXOG�EH�QRW�KLJKHU�WKDQ�����&�WR����&� �WDNH�XS� UROOV�� DQG� QRW� ORZHU� WKDQ����&� WR� ����&� �ILQLVKLQJ� UROOV��� 3ODWHVUHFHLYHG� IURP� WKH� UROOLQJ� PLOO� DUH� EHLQJVXEVHTXHQWO\� FXW� WR� D� GHWHUPLQHG� VL]H� DQGPD\� EH� IXUWKHU� SURFHVVHG� E\� WKHUPRIRUPLQJRU� XVHG� DV� D� VHPL�ILQLVKHG� SURGXFW� IRUPDFKLQLQJ�

�����0DFKLQLQJ
0DFKLQLQJ�DV�D�PHWKRG�RI�SURFHVVLQJ� LV�XVHGLQ� WKH� VKRUW�UXQ�SURGXFWLRQ�� DV�ZHOO�DV� LQ� WKHSURGXFWLRQ� RI� ODUJH�VL]H� SDUWV� �VFUHZFRQYH\RUV�� FRQYH\RUV� UROOHUV�� HWF��� ZKLFKFDQQRW� EH�PDQXIDFWXUHG� XVLQJ� W\SLFDO� SODVWLFSURFHVVLQJ� PHWKRGV�� 8VXDOO\� VHPL�SURGXFWVXVHG� IRU�PDFKLQLQJ� KDYH� IRUP�RI� URGV�� SLSHVDQG� SURILOHV� PDGH� E\� H[WUXVLRQ�� 7DUQRIRUPPD\�EH�PDFKLQHG�RQ�DOO�W\SLFDO�PDFKLQHV��EXWWKH� IROORZLQJ� IDFWRUV� VKRXOG� EH� WDNHQ� LQWRFRQVLGHUDWLRQ�x /RZHU�VWLIIQHVV�LQ�FRPSDULVRQ�ZLWK�PHWDOVUHTXLUHV� VXSSRUWV� IRU� WKLQ�ZDOOHG� SDUWV� LQRUGHU� WR� DYRLG� GHIOHFWLRQ� GXULQJPDFKLQLQJ�x /RZHU� WKHUPDO� FRQGXFWLYLW\� DQG� ORZHUPHOWLQJ� SRLQW� LQ� FRPSDULVRQ� ZLWK� PHWDOVUHTXLUHV� VXLWDEOH� FRROLQJ� LQ�RUGHU� WR� DYRLGWKHUPDO� GLVWRUWLRQ� RU� HYHQ� PHOWLQJ� GXULQJPDFKLQLQJ�x ,Q�JHQHUDO��7DUQRIRUP�VKRXOG�EH�PDFKLQHGDW�KLJK�WDQJHQWLDO�YHORFLWLHV�DQG�ORZ�IHHGV�7\SLFDO�PDFKLQLQJ�SDUDPHWHUV�DUH�FROOHFWHGEHORZ�7XUQLQJ�¾ WDQJHQWLDO�YHORFLW\�������������>P�PLQ@¾ IHHG ����������PP�UHY�¾ WRRO�UDNH�DQJOH ������>�@¾ WRRO�RUWKRJRQDO��FOHDUDQFH�DQJOH �������>�@'ULOOLQJ�¾ WDQJHQWLDO�YHORFLW\������������>P�PLQ@¾ IHHG ����������PP�UHY�¾ WRRO�UDNH�DQJOH ��>�@¾ GULOO�OLS�FOHDUDQFH�DQJOH ��������>�@0LOOLQJ�¾ WDQJHQWLDO�YHORFLW\��������>P�PLQ@¾ IHHG ����PP�UHY�¾ WRRO�UDNH�DQJOH ������>�@¾ WRRO�RUWKRJRQDO��FOHDUDQFH�DQJOH �������>�@&XWWLQJ�¾ WDQJHQWLDO�YHORFLW\��������������>P�PLQ@¾ IHHG ����������PP�UHY�¾ WRRO�UDNH�DQJOH ������>�@¾ WRRO�RUWKRJRQDO�FOHDUDQFH�DQJOH �������>�@
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�����-RLQLQJ
3DUWV�PDGH�RI�7DUQRIRUP�PD\�EH�MRLQHG�XVLQJIROORZLQJ�WHFKQLTXHV�x ULYHWLQJ�x ZHOGLQJ�x ERQGLQJ�ZLWK�DGKHVLYHV�x EROWLQJ�x VQDS��DQG�SUHVV�ILWV�
5,9(77,1*3DUWV� PDGH� RI� 7DUQRIRUP� PD\� EH� MRLQHG� E\XOWUDVRXQG� ULYHWLQJ� DQG� E\� ULYHWLQJ� ZLWK� D� KRWSXQFK��,Q�WKH�IRUPHU�FDVH��WKH�GHYLFH�JHQHUDWLQJXOWUDVRXQG� ZDYHV� VHUYHV� VLPXOWDQHRXVO\� DV� DULYHWLQJ�GLH�IRUPLQJ�WKH�KHDG�RI�WKH�ULYHW��,Q�WKHODWWHU�FDVH��KRW�ULYHWLQJ�LV�D�WZR�VWDJH�SURFHVV��LQWKH� ILUVW� VWDJH� D� KRW� SXQFK�� FRDWHG� ZLWK� 37)(DQG�KHDWHG�XS�WR�D�WHPSHUDWXUH�EHWZHHQ����R&DQG����R&��KHDWV�XS�WKH�ULYHW��ZKLFK�LV�IRUPHGLQ� WKH� VHFRQG� VWDJH�E\� D� FROG� GLH�� DW� WKH� VDPHWLPH� FRROLQJ� WKH� ULYHW� GRZQ� WR� WKH� DPELHQWWHPSHUDWXUH�
:(/',1*3DUWV�PDGH�RI�7DUQRIRUP�DUH�XVXDOO\�ZHOGHGXVLQJ� WKUHH� RI� YDULRXV� ZHOGLQJ� WHFKQLTXHV�IXVLRQ�ERQGLQJ�ZLWK�D�KHDWLQJ�SODWHQ�� IULFWLRQZHOGLQJ� DQG� XOWUDVRQLF� ZHOGLQJ�� ,QGXFWLRQZHOGLQJ�LV�QRW�SRVVLEOH�RZLQJ� WR�D� ORZ�YDOXHRI�GLHOHFWULF�ORVV�IDFWRU�RI�7DUQRIRUP�)XVLRQ� ERQGLQJ� ZLWK� D� KHDWLQJ� SODWHQ� LVFDUULHG�RXW�LQ�WKH�IROORZLQJ�PDQQHU��WKH�SDUWVWR� EH� MRLQHG� DUH� KHDWHG� XS� E\� DSSO\LQJ� DKHDWLQJ� HOHPHQW�� WKH� VKDSH� RI� ZKLFKFRUUHVSRQGV�WR�WKH�VXUIDFHV�EHLQJ�ERQGHG��7KHKHDWLQJ� SODWHQ�� FRDWHG� ZLWK� 37)(�� LV� KHDWHGXS� WR� D� WHPSHUDWXUH� EHWZHHQ� ���R&� DQG���R&�� 1H[W�� WKH� KHDWLQJ� SODWHQ� LV� UHPRYHGDQG� WKH� SDUWV� DUH� SUHVVHG� DJDLQVW� HDFK� RWKHU�7KH� SDUWV� DUH� FRROHG� GRZQ� WR� D� WHPSHUDWXUH�ZKLFK� SUHYHQWV� WKH� ERQG� IURP� GHIRUPDWLRQ�E\� DQ� DFFLGHQWDO� H[WHUQDO� GLVWXUEDQFH� ��������R&���7KH�KHDWLQJ�WLPH�IRU�WKH�ERQGHG�SDUWVVKRXOG� HQVXUH� PHOWLQJ� RI� WKH� ERQGHG� SDUWVXUIDFHV����WR����V��DQG�GHSHQGV�RQ�WKH�ZHLJKWDQG� VKDSH� RI� WKH� SDUWV� DQG� RQ� WKH� KHDWLQJ

FDSDFLW\�RI�WKH�KHDWLQJ�HOHPHQW��,Q�WKH�GHVLJQRI� IXVLRQ�ERQGHG� FRPSRQHQWV� FKDQJHV� RIGLPHQVLRQV�UHVXOWLQJ�IURP�WKH�ORVV�RI�PDWHULDOIRUFHG� RXW� RI� WKH� ERQG� PXVW� EH� WDNHQ� LQWRDFFRXQW�5RWDWLQJ�RQH��RU�ERWK��SDUW�V��IRUFHG�WRJHWKHUHIIHFW� IULFWLRQ� ZHOGLQJ�� 7\SLFDO� SURFHVVSDUDPHWHUV�DUH�IROORZLQJ�x SHULSKHUDO�VSHHG ����������P�PLQx SUHVVXUH ����������03D(DFK� VSHFLILF� MRLQW� VKRXOG� EH�� KRZHYHU�FRQVLGHUHG� LQGLYLGXDOO\� DQG� WKH� SDUDPHWHUVVKRXOG�EH�VHOHFWHG�H[SHULPHQWDOO\��DFFRUGLQJ�WRWKH�UHTXLUHG�SURSHUWLHV�RI�WKH�MRLQW��PHFKDQLFDOVWUHQJWK�� JDV� WLJKWQHVV��� ,Q� FDVH� RI� XOWUDVRQLFZHOGLQJ�� WKH� VHOHFWLRQ� RI� WKH� RSWLPXPSDUDPHWHUV� LV� FORVHO\� UHODWHG� WR� WKHFKDUDFWHULVWLFV� RI� WKH� ZHOGHG� SDUWV� DQG� LW� LVGLIILFXOW� WR� SURYLGH� PRUH� GHWDLOHGUHFRPPHQGDWLRQV�DW�WKLV�SRLQW�$'+(6,9(�%21',1*7KH� SURFHVV� RI� DGKHVLYH� ERQGLQJ� RI7DUQRIRUP� SDUWV� LV� GLIILFXOW� RZLQJ� WR� KLJKFKHPLFDO� UHVLVWDQFH� RI� WKH� UHVLQ� DQGGLIILFXOWLHV�LQ�DFKLHYLQJ�WKH�UHTXLUHG�DGKHVLRQIRUFH�� ,W� LV�SRVVLEOH� WR�DFWLYDWH� WKH�VXUIDFH�E\HWFKLQJ� DW� DQ� LQFUHDVHG� WHPSHUDWXUH�� ZLWK� DGLOXWH�VROXWLRQ�RI�K\GURFKORULF�DFLG��VXOSKXULFDFLG�RU�SKRVSKRULF�DFLG��%HIRUH�WKH�VXUIDFH�LVXVXDOO\� GHJUHDVHG� ZLWK� D� VROYHQW� �DFHWRQH�HWK\O� DFHWDWH��� $W� SUHVHQW�� WKH� IROORZLQJDGKHVLYHV�DUH�DYDLODEOH��SURGXFLQJ�D�UHODWLYHO\VWURQJ�ERQG��DOO�RQ�EDVLV�RI�F\DQRDFU\ODWH��x /2&7,7(������/2&7,7(�����DQG/2&7,7(�����x 8QLIOH[�7HFKQLFDO�$,�����7KH�RSWLPXP�VROXWLRQ�LQ�WHUPV�RI�WKH�VWUHQJWKRI� WKH� DGKHVLYH� ERQG� PD\� EH� DFKLHYHG� E\XVLQJ� VXEVWDQFHV� GLVVROYLQJ� 7DUQRIRUP�DYDLODEOH� RQ� WKH� PDUNHW�� L�H�KH[DIOXRURDFHWRQH� VHVTXLK\GUDWH� DQGKH[DIOXRURLVRSURSDQRO�� $SSO\LQJ� D� OD\HU� RIWKH� VROYHQW� RQ� ERWK� MRLQHG� VXUIDFHV� DQGSUHVVLQJ�WKH�VXUIDFHV�WRJHWKHU�XQWLO�WKH�VROYHQWHYDSRUDWHV� HIIHFWV� ERQGLQJ� ZLWK� VXFKVROYHQWV��2QH�PXVW�� KRZHYHU�� UHPHPEHU� WKDWWKHVH� VROYHQWV� DUH� WR[LF� DQG� ZKHQ� ZRUNLQJZLWK� WKHP�� WKH� UHFRPPHQGDWLRQV� RI� WKHPDQXIDFWXUHU� FRQFHUQLQJ� WKH� YHQWLODWLRQ



��

UHTXLUHPHQWV� DW� WKH� ZRUNSODFH� VKRXOG� EHREVHUYHG�
7,*+7(1,1*�%<�6&5(:6%ROWHG� DQG� VFUHZHG� MRLQWV� RI� SDUWV� PDGH� RI7DUQRIRUP� VKRXOG� IXOILO� WKH� IROORZLQJUHTXLUHPHQWV�x 7KUHDGHG� SDUWV� RI� LQMHFWLRQ� PRXOGHGFRPSRQHQWV� VKRXOG� EH� PDGH� LQ� ULVHUV�VKRXOG� KDYH� VPRRWK� XQGHUFXWV� DQGFRQVLVWHQW� WKUHDG� SLWFK� LQ� FDVH� RI� FR�D[LDOWKUHDGV�x ,Q� SUHFLVLRQ� SDUWV� LW� LV� QHFHVVDU\� WR� PDNHWKUHDGV�LQ�WKH�IRUP�RI�PHWDO�LQVHUWV�x ,Q� FDVH� RI� SURYLVLRQDO� MRLQWV� VHOI�WDSSLQJVFUHZV�PD\�EH�XVHG�
61$3�),767KDQNV�WR�KLJK�VWUHQJWK�DQG�KLJK�IOH[LELOLW\�RI7DUQRIRUP�LW�LV�SRVVLEOH�WR�PDNH�SHUPDQHQWDQG�WHPSRUDU\�VQDS�LQ�DQG�VQDS�RQ�MRLQWV�7KH�PDLQ�SULQFLSOH�XWLOLVHG�LQ�VXFK�MRLQWV�LVLQVWDQWDQHRXV�GHIRUPDWLRQ�RI�D�SDLU�RIHOHPHQWV��IRUPLQJ�WKH�MRLQW��7KH�SHUPLVVLEOHGHIRUPDWLRQ�RI�7DUQRIRUP�LQ�VXFK�MRLQWV�LV���IRU�SHUPDQHQW�DQG������IRU�XQFOXWFKDEOHMRLQWV�

�����6XUIDFH�GHFRUDWLRQ
7DUQRIRUP�VXUIDFH�PD\�EH�GHFRUDWHG�E\�WKHIROORZLQJ�PHWKRGV�x VLON�VFUHHQ�SULQWLQJ�x SDG�SULQWLQJ�x KRW�VWDPSLQJ�x SDLQWLQJ�x PHWDOOL]DWLRQ�x ODVHU�PDUNLQJ�
,Q� WKH� PDMRULW\� RI� VXUIDFH� GHFRUDWLRQWHFKQLTXHV�� SUHFRQGLWLRQLQJ� RI� WKH� SODVWLFVXUIDFH� LV� QHFHVVDU\�� 6XFK� SURFHGXUH� LVXVXDOO\� PDGH� E\� HWFKLQJ� ZLWK� DFLG� VROXWLRQV�VLPLODUO\�DV�LQ�FDVH�RI�DGKHVLYH�ERQGLQJ��VHHVHFWLRQ������
35,17,1*�$1'�67$03,1*7KH� SURFHVVHV� RI� VLON�VFUHHQ� SULQWLQJ� DQGVWDPSLQJ� DUH� FRQGXFWHG� XVLQJ� FRQYHQWLRQDOPDFKLQHV�DQG�SDLQWV���WKH�SDLQW�VWLFNV�ZHOO� WRSURSHUO\� SUHSDUHG� VXUIDFHV�� ,Q� FDVH� RI� KRWVWDPSLQJ�� WKH� FKDUDFWHULVWLFV� RI� WKH� SODVWLFPXVW� EH� WDNHQ� LQWR� DFFRXQW� DQG� SURFHVVSDUDPHWHUV� PXVW� EH� DGDSWHG� WR� WKH� QDUURZPHOWLQJ� SRLQW� UDQJH� DQG� UHODWLYHO\� KLJKKDUGQHVV�RI� WKH�SURGXFWV�PDGH�RI�7DUQRIRUP�7KH�IROORZLQJ�SDUDPHWHUV�DUH�SURSRVHG�DV�WKHVWDUWLQJ�SRLQW�x VWDPS�SUHVVXUH ������������03D�x VWDPS�WHPSHUDWXUH ���R&�x SHQHWUDWLRQ�WLPH ��������V�7KH� RSWLPXP� VHW� RI� SDUDPHWHUV� VKRXOG� EHGHWHUPLQHG�H[SHULPHQWDOO\�
3$,17,1*3DUWV� PDGH� RI� 7DUQRIRUP� PD\� EH� SDLQWHGXVLQJ� W\SLFDO� SDLQWV� DQG� ODFTXHUV�QLWURFHOOXORVH��SRO\XUHWKDQH��DFU\OLF��HSR[LGHDQG� SKHQROLF� ODFTXHUV��� EXW� WKH� VXUIDFH� PXVWEH� SUHFRQGLWLRQHG� LQ� WKH� PDQQHU� GHVFULEHGDERYH�� ,Q� RUGHU� WR� DFFHOHUDWH� WKH� SURFHVV� RIGU\LQJ�RU�FXULQJ�WKH�FRDWLQJ�DSSOLHG��WKH�SDUWVPD\� EH� KHOG� DW� D� WHPSHUDWXUH� RI� ���R&�KRZHYHU�LW�LV�QHFHVVDU\�WR�WHVW�WKH�LQIOXHQFH�RIWKHUPDO�WUHDWPHQW�RQ�SDUW�GLPHQVLRQV�
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0(7$//,=,1*0HWDOOL]LQJ�� DSDUW� IURP� LWV� GHFRUDWLYHIXQFWLRQ�� PD\� EH� DOVR� XVHG� WR� IRUP� DFRQGXFWLYH� OD\HU�� ZKLFK� LV� LPSRUWDQW� LQHOHFWULFDO� DSSOLFDWLRQV�� ,Q� WKH� ILUVW� VWDJH� WKHVXUIDFH�LV�HWFKHG�ZLWK�DFLGV��LQ�WKH�VXEVHTXHQWVWDJH� PHWDOOL]LQJ� LV� SHUIRUPHG� E\� YDFXXPSODWLQJ� RU� HOHFWURSODWLQJ� �� VLPLODUO\� DV� IRU$%6� UHVLQV�� 7KH� PHWDOOLF� OD\HUV� XVXDOO\FRQWDLQ� DOXPLQLXP�� FKURPLXP�� FRSSHU�� VLOYHUDQG�JROG�
/$6(5�0$5.,1*/DVHU�PDUNLQJ� LV� WKH�PRVW�PRGHUQ�RI�VXUIDFHPRGLILFDWLRQ� SURFHVVHV�� 7KLV� WHFKQLTXH� LVXVHG� PDLQO\� LQ� FDVH� RI� FRQVLGHUDEOHYDULDELOLW\� RI� WKH� SDWWHUQ� DSSOLHG� �H�J�QXPEHULQJ�RI�VXEVHTXHQW�SDUWV��DQG�SURGXFHVYDULRXV� HIIHFWV� �LQWHUDFWLRQ� ZLWK� SODVWLF� �FDUERQLVDWLRQ� RU� HYDSRUDWLRQ� RI� WKH� VXUIDFHOD\HU�� UHDFWLRQ� ZLWK� SLJPHQWV� �� WKHUPDOGHFRORXULVDWLRQ�� SKRWRFKHPLFDO� UHDFWLRQV��7KXV�HLWKHU�FRORXU�HIIHFWV�PD\�EH�REWDLQHG�RUWKH�SRVVLELOLW\�RI�HQJUDYLQJ�LV�SURYLGHG��EHLQJD�GHFRUDWLRQ�LWVHOI�RU�DOORZLQJ�GLIIHUHQW�SDLQWVWR�EH�DSSOLHG�VHOHFWLYHO\��7KH�PRVW�FRPPRQO\XVHG� ODVHU� W\SHV� LQFOXGH� H[FLPHU� ODVHUV�� JDVODVHUV� �EDVHG� RQ� FDUERQ� GLR[LGH�� DQGFU\VWDOOLQH�ODVHUV��1G��<$*��
�����5HF\FOLQJ
$V� LW� ZDV�PHQWLRQHG� LQ� VHFWLRQ� ��� WKHUH� LV� DSRVVLELOLW\� RI� FRPSOHWH� UHF\FOLQJ� RI7DUQRIRUP�� EXW� WKLV� SRVVLELOLW\� LV� OLPLWHG� WRXQFRQWDPLQDWHG� 7DUQRIRUP� ZDVWH� SURGXFWV�UXQQHUV�� GHIHFWLYH� PRXOGLQJV��� 7KH� FKDUWVVKRZQ� EHORZ� SUHVHQW� FKDQJHV� LQ� WKHSURSHUWLHV� RI� 7DUQRIRUP� VXEMHFWHG� WRFRPSOHWH� PDWHULDO� UHF\FOLQJ� UHSHDWHG�� WLPHV�
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)LJXUH����(IIHFW�RI� WKH�QXPEHU� RI� UHF\FOH�SURFHVVHV� RQEDVLF�PHFKDQLFDO�SURSHUWLHV
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)LJXUH����<HOORZQHVV�GHJUHH�RI�7DUQRIRUP�UHF\FODWH�DV�DIXQFWLRQ�RI�QXPEHU�RI�UHF\FOHV
7KHVH� GDWD�PLJKW� OHDG� WR� WKH� FRQFOXVLRQ� WKDWWKH� REVHUYHG� FKDQJHV� RI� SURSHUWLHV� DUH� QRWFULWLFDO� DQG� SHUPLWV� WKH� DSSOLFDWLRQ� RI� WKHFORVHG�PDWHULDO�F\FOH�LQ� WKH�SURFHVVLQJ�SKDVHLQ� FDVH� RI� XQVRSKLVWLFDWHG� SURGXFWV�ZLWK� ORZTXDOLW\� UHTXLUHPHQWV��+RZHYHU�� WKH�HIIHFWV�RIWKH�UHF\FOHG�PDWHULDO�FRQWHQW�DQG� WKH�QXPEHURI� UHF\FOHV� RQ� WKH� LPSRUWDQW� SURGXFWSURSHUWLHV�VKRXOG�EH�HYDOXDWHG�H[SHULPHQWDOO\E\�PRXOGHU�
)RU� RWKHU� IRUPV� RI� 7DUQRIRUP� ZDVWH� �SRVW�SURGXFWLRQ� ZDVWH� DQG� XVHG� SDUWV�� WKH� RQO\DOWHUQDWLYH�LV�UHF\FOLQJ�E\�FRPEXVWLRQ��WDNLQJ
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DGYDQWDJH�RI� LWV�KLJK�KHDW�RI�FRPEXVWLRQ���DVWKH� UHFRYHU\� RI� VXEVWUDWHV� RQ� D� FRPPHUFLDOVFDOH� LV� RQO\� SRVVLEOH� LQ� WKH� PRQRPHUPDQXIDFWXULQJ� SODQW�� 5HF\FOLQJ� E\FRPEXVWLRQ� UHTXLUHV� D� VXIILFLHQW� DPRXQW� RIDLU�� DV� RWKHUZLVH� GHWULPHQWDO� SURGXFWV� RILQFRPSOHWH� FRPEXVWLRQ� �FDUERQ� PRQR[LGH�DQG�GHFRPSRVLWLRQ��PDLQO\�IRUPDOGHK\GH��DUHSURGXFHG�

���$33/,&$7,216�2)7$512)250����(;$03/(6
� JHDUV��FDPV��SODLQ�DQG�EDOO�EHDULQJV� ]LSV��VQDS�LQ�IDVWHQHUV� OLJKWHUV�ERGLHV� YHUWLFDO�EOLQGV�FRPSRQHQWV� HOHFWULF�VZLWFK�VOLGHUV� DXWRPRWLYH�LQGXVWU\��LPSHOOHUV�DQGFDVLQJV�RI�EORZHUV��GRRU�KDQGOHV��VZLWFKOHYHUV�IRU�OLJKWV��LQGLFDWRUV�DQGYHQWLODWLRQ�KHDWLQJ�V\VWHP��PLUURUKRXVLQJV�DQG�IDVWHQHUV��VXQ�URRI�SDUWV�ZLQGRZ�PRWLRQ�V\VWHPV��%RZGHQ�FDEOHVFDVLQJV��IXHO�VXSSO\�V\VWHP�FRPSRQHQWV�� ERGLHV�DQG�LPSHOOHUV�RI�SXPSV�IRUFRUURVLYH�PHGLD�DQG�VHZDJH� K\GUDXOLF�DQG�SQHXPDWLF�ILWWLQJV��SLSHFRQQHFWRUV��YDOYHV��WDSV�
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